


ROOTS MODEL 5 PROVER TEST REPORT 

CUSTOMER NAME: BARBER ENG. 
TEST LOCATION: DI CANADA 

cfeERA^OR'S NAME or ID: FRED PEPIN 

M4STER METER TYPE: 283 in3 
MASTER SERIAL #f 9590102 

Date: 2^14/2002 

FIELD METJSR TYPE: SMl'/S MCjTR 
FIELD METER SERIAL #: 022^0080 

DRIVE RATE or PULSES/TEST: 20, 10, 0 Pulses/Test 
METER OUTPUT: UC 

COMMENTS: CTR/SN: M80250002 

140.38 

2.0000 

TEST SETUP: FEB. 14, 20Q2 

FLOW I^AT?: 
( l!l3/h ) 

TEST VOLUME: 
( ) 

Ambient Piresgurp: 99.6$ 
( kPa ) 

Master Tefflf^rature: 21.3 
( "C ) 

Master Pressure: -0.858 
( kfa ) 

Master Differential: 0.185 
( kPa ) 

Masted Voluijttd: 2.0p55 
( ft3 ) 

Meter Temperature: 22.7 
( 'C ) 

Metgr Pressure: 
( kPa' ) 

-0*289 

p.^24 

Pressure C6rrep]tion: -0.572 

% Temp. Correctibn: 0.490 

Meter Differential: 
( kP? ) 

28.36 

1.Q000 

9^t62 

21.3 

-O.0$l 

0.024 

0.9^6? 

22.4 

-0.013 

O.Olfc 

-0 T039 

b.390 

Uncorrected Proof: 10Q.17 99.62 

% Corrected proqf: 100.09 99.97 

% Accuracy: 99.91 106.03 

% Error: -0.09 0.03 

Single Test Result: PASS PASS 



I0M:B3 
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5 Year Warranty 

DMD Measurement (herein referred to as the Company) agrees to supply equipment of good 
design and first class material and workmanship. In the event of any defect of material or work­
manship, the Company will repair F.O.B. place of manufacture, or fumish without charge, place 
of manufacture, similar part or parts which, withih one year after their shipment, are proven to 
have been so defective at the time of shipment, provided the Purchaser gives the Company 
immediate written notice of such alleged defects. 

Notwithstanding the proceeding, wananty claims involving ROOTS® Rotary Positive Displace­
ment Gas Meters used only to measure gas volumes in a permanent installation may be made 
within five (S) years from shipment. A complete list of products covered by this extended 
warranty is available by writing our general offices. 

Except as herein provided, there are no other warranties, either expressed or implied (including 
without limitation, the implied warranties of merchantability and fitness for particular purpose), 
and any such warranties are hereby expressly disclaimed. The Company, except in the case of 
gross or willful negligence, shall not be liable for any damages for cause or reason whatsoever, 
either direct, indirect, special or consequential, arising out ofany contract or from the operation 
or failure properly to operate any apparatus or equipment sold. No allowance will be made for 
repairs or alterations unless made with the written consent first obtained from the Company. 
Neither shall the Company be held liable or in any way responsible for work done, apparatus 
furnished, or repairs made by others. Auxiliary equipment supplied hereunder not manufactured 
by the Company and so identified by the Company is subject to the wananty of the manufacturer 
thereof and the Purchaser's recourse shall be limited to such other warranty. 

Wording in this document for "ROOTS* Metes. ROOTS* Meter Series B3, TQM 
Model 5 ROOTS* Prover. ROOTS* Versi-Test CaUbrator, 

and ROOTS* Model 4 Prover" 
all refer to products of, patents held, and trademarks used by: 

Dresser Industries, Inc^ 2001 Ross Ave., Dallas, TX USA 75201. 

POWER EQUIPMENT CO. 
Manufacturers Representative 

2011 Williamsburg Rd. • Richmond, VA 23231 
(804) 236-3800 • FAX (804) 236-3882 

www.peconet.com 
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ROOTS* Rotary Positive Displacement Gas Meters are precision 
measurement instruments. Although of very rugged construction, 
reasonable care should be given during handling and storage. 

At time of delivery 

1. Check the packing list to account for all items received. 
2. Inspect each item for damage. 
3. Record any visible damage or shortages on the delivery record. 

* Hie a claim with the carrier. 
• Notify your ROOTS* Meter supplier immediately. 

IMPORTANT NOTES 

Do not accept any shipment with evidence of mishnniiHiig in 
transit without making an immediate inspection for dainage and 
checking eacb meter for free rotation of the impellers. Refer to 
"METER INSTALLATION" procedures. All new meters should be 
checked for free rotation soon after arrival since dainage to intemal 
working parts can exist without obvious extemal evidence. 

• Should any serious problems be encountered during installation or 
initial operation of the meter, notify your ROOTS* Meter supplier 
immediately. 

• Do not attempt repairs or adjustments, as doing so is a basis for 
voiding aD claims for warranty. 

• If the meter is not tested or installed soon after receipt, store in a dry 
location in the original shipping container for added protection. Make 
sure the box remains horizontal with the arrow pointing up. Leave 
the protective caps installed in the meter flanges. The caps will piovide 
leasonable protection against atmospheric moisture. 

• Do not add oil to the two meter end cover oil reservoirs until after the 
meter has been installed in a permanent installation and is readv for 
service. The accessory unit does not require lubrication. 

When reporting a suspected problem, please provide the following 
information! 
» Your Sales Order Number and/or Dresser's Order Number. 
» Meto: Model, Serial Number and Bill of Mateiial Number. 
» Accessory Unit Bill of Material Number and Serial Number, if 

appUcable. 
» Description ofthe problem. 
» Application infonnation such as gas type, pressure, temperature, 

and flow characteristics. 

Our Product Services Department offers professional services for all 
ROOTS* Products. Authorization for return is required for all ROOTS* 
Products shipped to the Factoiy fbr repair, calibration, wairanty, exchange 
or credit Tbobtain authorization for return ofROOTS* Products purchased 
from a Dresser Distributor or Representative, please contact the Distributor 
or Representative from whom the product was purchased. Refer to our 
Retum Material Authorization procedure. All retums should be packaged 
in an original-type shipping container. For more infoimation, please request 
brochures RMA-01 and PSD-01. 
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INTRODUCTION GENERAL DESCRIPTION 

Use and Limitations 
The ROOTS* Meter is a positive displacement, rotary type gas meter 
designed for continuously measuring and indicating the accurate 
measurement of gas flow in a pipeline. 

ROOTS* Meters are suitable for handling most types of clean, dry, common 
gases at either constant or varying flow rates. The meter is not suitable for 
handling liquids. Measurement accuracy and life expectancy can be 
impeded by excessive deposits of dirt or other types of foreign material 
present in the gas stream. 

Meters of standard construction are not directly suitable for handling 
acetylene, biogas or sewage gas. Specially constructed meters made of 
materials directly compatible with these and other gases are available. Please 
contact the Factoiy for details and to request publication S: SSM. 

Operating Principle 

As shown in Figure 1, two contra-rotating impellers of two-lobe or "figure 
8" contour are encased within a rigid measuring chamber, with inlet and 
outlet connections on opposite sides. Precision machined timing gears keq) 
the impellers in correct relative position. Optimal operating clearances 
between die impellers, cylinder, and headplates provide a continuous, non-
contacting seal. 

Figure 1 

Because of ttiis unique design, the gas at the meter inlet is always effectively 
isolated from the gas at the outlet. Consequently, a very small pressure 
drop acioss the meter will cause the impellers to rotate. During impeller 
rotation, the precisely machined measuring chamber traps a known volume 
between the impeller and the adjacent cylinder wall. With one complete 
revolution of both impellers, tbe meter will measure and pass four equal 
gas volumes. The sum total of these volumes is the Displacement of the 
meter per revolution. The displaced volume of gas is indicated in 
Engineering units represented in cubic feet (or cubic meters). 

Volumetric accuracy of the ROOTS* Meter is permanent and non-
adjustable. Measuring characteristics are established by the dimensions 
and precision machined contours of non-wearing fixed and rotating parts. 

Meter rated capacity is the maximum flow rate at which the meter may be 
operated and is determined by the dynamic loads acting on the rotating 
parts of the meter. These loads are primarily related to meter RPM, and 
secondarily to the metering pressure. With few exceptions, the standard 
volume capacity of a rotary metec increases directly with changes in absolute 
line pressure and inversely with changes in absolute line temperature. 

ROOTS* Meters are manufactured in accordance with the American 
National Standard specification ANSI/ASC-B 109.3 for Rotary Type Gas 
Displacement Meter. ROOTS* Meter Series B3 sizes 8C-56M have flanged 
inlet and outlet connections conforming dimensionally with ANSI/ASME 
standards. Sizes 8C-2M are available with l-W NPT connections, upon 
special request Hie meter operating temperature range is from -40°F to 
+140',F(-40,'Cto+60oC). 

ROOTS* Meters Series B have a Maximum Allowable Operating Pressure 
(MAOP) rating of 175 psig (1200 kPa). Every meter is static pressure 
tested at the factoiy at twice its MAOP (350 psig/2400 kPa) and leak tested 
at 125 percent of MAOP (220 psig/1380 kPa) in accordance with ASME 
Boiler Pressure Vessel Codes. Upon special request, meter sizes 8C-15C 
are available with a MAOP rating of 200 PSIG. IMPORTANT: The 
maximum woiking pressure of a rotary meter is limited by casing design. 
Meteis should not be installed where line pressure can exceed the Maximum 
AUowable Operating Pressure. Refer to the basic meter body nameplate 
for the MAOP. 

Meter accuracy is not affected by low or varying line pressures. Series B 
meters may be used satisfactorily fbr pressures ranging from a few ounces 
to iiill MAOP. The meter base rating is expressed in hundreds (C) or 
thousands (M) of Actual Cubic Feet per Hour (ACFH), or in Cubic Meters 
per Hour (nffl). 

Displaced volume measurement is completely independent of the gas 
specific gravity, temperature, and pressure. Displaced volume can be easily 
converted to volume at Standard conditions for elevated pressure and varying 
temperature by application of the Basic or Ideal Gas Laws. Refer to a 
meter sizing chart for capacity ratings at elevated line pressures. 

Major components of the meter are machined or cast from aluminum for a 
combination of strength and weight reduction. All aluminum parts are 
anodized, and the measuring chamber and impellers are haid-coat anodized 
for added corrosion and abrasion resistance. 

Cleansing and lubrication for the main bearings and tuning gears is provided 
by a "splash" lubrication system. The two meter end covers on Series B 
meters serve as oil reservoirs. Oil slingers located within the meter end 
covers distribute oil for lubrication. 

ACCESSORY UNIT 
Series 3 (Life-Lubed) Versions 

Totalization of the displaced gas volume is performed by a magnetically 
coupled, spur gear reduction unit. The modular design of the Series 3 
accessory unit allows for complete inter-changeability of accessory units 
on Series B basic meter bodies of the same size. Meter size and gear ratio 
is imprinted on the accessory unit nameplate. IMPORTANT: Do not 
instaU an accessory unit on a meter of differing size. 

The CTR and TC cover is manufactured of Lexan*. [Lexan* is a registered 
trademark of the General Electric Company]. Series 3 (Life-Lubed) 
Accessory Units are permanently lubricated for a long life and virtually 
maintenance-free operation. Hie accessory unit utilizes a unique method 
of shielding specific odometer digits. Translucent shields tint but do not 
completely shield the digits to be viewed, while opaque (dark) masks 
completely cover the digits. These shields simply snap into place over the 
desired digits. Special configurations are available, upon request. 
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Counter (CTR) Version 

The Counter Unit (CTR) gear reduction assembly is housed in a cylindrical 
Lexan cover as previously described. An 8-digit non-compensated index 
(odometer) registers displaced volume in actual cubic feet (ACF) or actual 
cubic meters (m3). All numbered index wheels on the odometer have 10 
divisions marked with the characters 0 through 9. 

The 8C through 1 IM odometers with Imperial numerals have five exposed 
digits. The first digit on the left ofthe odometer Ls concealed. Tbe translucent 
or opaque masks cover the two right most digits. For thc 16M ihrough 
56M odometers with Imperial units, six digits are exposed. Only the first 
and last digits are covered. 

To read the odometer, tlie nameplate markings indicate "Reading X 100 = 
Cubic Feet." The last two digits to the right of the index may be read by 
viewing through the translucent mask, but instead of multiplying the reacting 
by 100 (excluding the graduated increments), the readings for the 8C -
11M arc multiplied by one stnd the readings for the 16M - 56M are multiplied 
by ten. 

A test wheel is located on the right side of the odoineter. The graduated 
increments on thc tesl wheel represent 0.2 cubic feet for the 8C through 
11M. meters and 2 cubic feet for tlie 16M through 56M meters. Tllis allows 
estimated readings of O.'l cubic feet and 1 cubic foot, respectively. White 
reflective marks are located to the left ofthe graduated increments fbr prover 
testing with an optical photo-sensor. 

Series B3 Imperial Odometer 

CTR Units with metric readout have all 8 digits on the odometer exposed. 
On the 8C through 3'M meters, the Uust two digits to the right are masked 
with a decimal point shown just before the masking. The unmasked area is 
designated as "READING = ni 3" and the smallest increment on the test 
wheel is 0.002 m3. On the 5M through 56M meters, only the last digit is 
masked. Again, a decimal point is shown just before the mask and the 
unmasked digits aie read as cubic meters. However, the smallest increment 
on the test wheel is now 0.02 m3. The scale factor also jndicates 
"Reading = m3." 

Series B3 Metric Odometer 

NOTE: The high speed, black-and-white proving wheel atiached to the 
end of the RPM drive shaft is visible either from lhe front or the end of the 
accessory and can be used for verification of unit operation and meter testing. 
Refer to "Proving Operations." 

Counter with Instrument Drive Unit (CD) Version 

The CD Unit utilizes the CTR gear reduction assembly, a specially designed 
Lexan cover, and an Instiument Drive support assembly. Tlie Instrument 
Drive (ID) support is mechanically linked to the gear reduction of the CTR 
Unit and drives the instrumenl drive dog at the 1D output. One revolution 
of lhe instrument drive dog represents a specific displaced voliune measured 
by the meter, depending upon meter size. 

Permanent lubrication is featured with the Series 3 accessory unit. 
Lubrication is not required for the CTR Unit or thc ID support housing. 

The instrument mounting section of the Instniment Drive (ID) housing 
can be easily relocated 90° to an upward position when changing the meter 
from Top to Side inlet or vice versa. (Refer to "CONVERSION 
PROCEDURES, Instnunem Drive Assembly Positioning '). A cover plale 
on the Instrument Drive support housing allows access to bevel gears for 
directional change of rotation of the drive dog - from clockwise to 
counterclockwise rotation, or vice versa. A decal localed on the ID housing 
indicates output drive volume. A universal instniment mounling plate is 
installed on the ID support. 

Instniment Drive Rates (CD) 
Imperial 8C thru MM 

16M thru 56M 

Metric 8Cthru3M 
5Mtliru38M 
56M 

10 cu. ft./rev. 
lOOcu.ft./rev. 

0.1 in3/rev. 
1.0 m3/rev. 

lO.Om-Vrev, 

Temperature Compensated (TC) Version 

Temperaiure compensation is accomplished by a mechanical computer with 
a spiral bi-metallic thermocouple (probe) located in a sealed temperature 
well at the meter inlet. This system allows Series 3 TC Units to provide 
corrected gas volume readings in SCF between line gas temperatures of -
20oFand+ 120° F (-29° C and +49° Q. Metric TC Units are also available. 

All Series B basic meter bodies are shipped with a temperamre probe wcll. 
This, plus other benefns of the mag-coupled accessory unit, allows for an 
easy and low cost altemative to convert a non-compensated meter to 
temperature compensated. 

The Temperature Compensated (TC) Unit has two digital odometen.. All 
numbered index wheels on the odometer have 10 divisions marked with 
llie characlers 0 through 9. The top odometer (highlighted in red) represents 
the Temperature Compensated volume, or the displaced gas volume 
corrected to Standard conditions (SCF) with respect to a contract Base 
temperature of 60" F (15° C). During the compensation cycle, and due to 
its iniemiitient nature of operation, directional changes in linkage loading 
result in a visual change in rotational velocity. This has no effect on accutacy, 
perfonnance, or reliability. 

The bottom odometer is Non-Compensated and is fully covered with a 
translucent mask to reduce readability or prevenl misreading. An optional 
black (opaque) mask can be specifietl to completely prevent viewing of the 
non-compensated odometer. Odier configurations are available upon special 
request. 
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A test wheel is located on the right side of each odometer. The graduated 
increments on the test wheels represent 0.2 cubic feet for the 8C through 
IIM meters and 2 cubic feet for the 16M meter. This allows estimated 
readings of 0.1 cubic feet and 1 cubic foot, respectively. White reflective 
marks are located to the left of the graduated increments for provo- testing 
with an optical photo-sensor. 

To check the condition of the TC Unit, refer to "TC Unit Operational 
Check-

Temperature Compensated with Instmment Drive (TD) Version 

As the name implies, the Temperature Compensated widi Instiument Drive 
(TD) accessory unit uses a standard TC Unit along with an Instrument 
Drive (ID) support as described in the CD secdon. However, one revolution 
of the ID drive dog now represents gas volume corrected to Standard 
conditions with respect to a contract Base temperature of 60° F (15° C). 
Metric TD Units are also available. 

All other features and fimctions described under the heading "TC Version" 
are applicable to tbe TD Version. 

The CTR Unit's pulse output represents Non-Compensated volume, only. 
The TC Unit provides two pulse outputs, one representing Non-
Compensated volume, the second representing Temperature Compensated 
volume. The pulse rates can be found on the decal and/or tag provided 
with the pulser, as well as indicated below. Wiring diagrams are available, 
upon request 

TVpes 
Counter Version with Pulse Output Single Connector (CPS) 
Counter Version with Pulse Output Dual Connector (CPD) 
Temperature Compensated with Pulse Output Single Connector (TPS) 
Temperature Compensated with Pulse Output Dual Connector (TPD) 

Maintenance for the Series 3 Accessory 

The CTR, CD, TC.TD and Solid State Pulser requires no scheduled main­
tenance. 

To clean the Lexan cover, use hot water and soap, mineral spirits, Isopropyl 
alcohol, or cleaning products approved for use on Lexan. Important Aro­
matics, Ketones, and Chlorinated hydrocaibons will damage the plastic 
cover. Do not use acetone, carbon tetrachloride, etc. 

1 

Instrument Drive Rates (TD) 
Imperial SCthnillM 

16M 

SoUd State Pulser 

100 cu. ft/rev. 
1,000 cu. ft/rev. 

The ROOTS* Solid State Pulser generates low frequency pulses 
representing volumetric infonnation for remote data collection. The solid 
state construction eliminates mechanical switches and ensures maximum 
reliability. No batteiy or maintenance is required. Pulsers are available 
with Single or Dual amphenol connectors. Conduit connections are 
available upon request. 

Pulse Rates 

Series B 
Meter She 

Scries 3 
(Life-Lubed 

Type 

Imperial 
(Cubic Feet) 
NOD-Comp. 

Imperial 
(Cubic Ftet) 

Comp. 

Metric 
(Cubic Meters) 

Non-Comp. 

NoD-Compcnsated 
Wiring Connection 

Compensated 
Wiring 

Connection 

8C-3M CTR 10 cf 0.1 m3 ABC 

5M-11M CTR 10 cf 0.1 ni3 ABC 

16M-38M CTR 100 cf 1.0 mi ABC 

56M CTR 100 cf 10.0 m3 ABC 

8C-11M TC 10 cf 50 cf * ABC 
DEF 

16M TC 100 cf 500 cf ABC 
DEF 

* Planned option is 10 cf. Contact Factoiy for availability. 
** Planned option is 100 cf. Contact Factory for availability. 
For additional information, request specification sheet S: SSP. 

•I 
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METER INSTALLATION 

Piping Configurations 

Line mounted ROOTS* Meters Series B3 may be installed in either a Top 
Inlet (vertical) or a Side Inlet (horizontal) configuration. The preferred or 
recommended installation is top inlet in a vertical pipe line with gas flow 
downward. Although the design of the impellers tends to make the meter 
inherently self-cleaning, the top inlet mounting allows gravity to pass dirt, 
pipe scale, or other debris through the meter. 

An additional recommendation is to install the meter in a side loop with a 
bypass adjacent to the main line. Piping should be solid and property aligned. 
Eliminate piping strains on tbe meter body. The installation of tees will 
allow the meter to be tested while mounted in line using a transfer prover, 
facilitating the testing process. 

Do not install the meter lower than the discharge pipe run to avoid 
accumulation of condensate and foreign materials in the metering chamber. 
Use a Dresser ROOTS* Gasket Strainer, Dresser ROOTS® Pipeline Strainer, 
or other Y-type strainer upstream of die meter to remove liquids and foreign 
matter (pipe sealant, tape, weld slag, etc.) from the gas stream. A 100 
Mesh screen is recommended. 

Do not install a lubricated gas valve directly before a meto-, as excess valve 
lubricant or other foreign material can stop impeller rotation. Dresser 
ROOTS* Style 350ULTRASEAL permanently-lubricated gas valves are 
designed and recommended for use in all ROOTS* Meter installations. 

If over-speed conditions occur, a restricting flow orifice plate should be 
installed 2 to 4 pipe diameters downstream of the meter outlet Contact 
DMD Dresser Measurement Operation for sizing, pricing and availability. 
Warranty does not cover over-speed conditions. 

Placing Meter In Line 

IMPORTANT: Remove die plastic protective caps from both meto- flanges 
prior to meter installation. 

1. Before installing a meter 

• Make sure tbe upstream piping is clean by partially opening the 
valve to let a sufSdent amount of gas blow to atmosphere. 

• Insure the impellers turn freely and no objects or contaminants 
are in the measuring chamber. Depending upon meter condition, 
it may be necessaiy to flush the meter with an approved solvent 
After flushing, drain all solvent from both end covers. Make 
sure the measuring chamber is clean and diy and the impellers 
tum freely. Refer to Refer to "INSPECTION AND 
MAINTENANCE, Meter Testing, Cleaning." 

2. Meter Orientation: 

• Connect meter inlet to the gas suppfy side of the line, insuring 
the gas flow will be in the same direction as the arrow on the 
meter body nameplate (i.e., arrow pointing downward for Top 
Inlet). 

• In a correct installation, both meter oil level gauges are parallel 
to the ground. 

3. Install the meter without piping strain to prevent a binding of the 
impellers. Use pipe supports, as required. Level all 8C-56M line 
mount Series B3 meters to within 1/16° per running foot (5 mm/m), 
side-to-side and front-to-back 

4. Tighten flange bolts evenly in a cross-pattem. The maximum torque 
on a lubricated 5/8-11 cap screw is approximately 55 foot-pounds, 
and approxiinately 60 ft. lb. for non-lubricated bolts. 

TOP INLET 
INSTALLATION STRAINER TEE 

• 
Y P A S ^ \ / 

VALWEA^ 

W W 

PIPE 
1 llPPORt 

SIDE INLET 
INSTALLATION 

TEE TEE 
| TEST 

TEE 

VALVE X BYPASS 
VALVE 

X VALVE 

UPSTREAM 
HEADER 

5. CAUTION: The meter must NOT be under pressure for this 
procedure. After the meter is installed, remove die 9/16" socket head 
plug in the timing gear end cover using a 1/4" Allen wrench. Insert a 
3/8" Allen driver into the socket head gear clamp and slowly tum the 
impellers, checking for free rotation. If binding is present do not 
attempt to disengage the impellers. Reinove the meter from the set 
and clear aUobstnK ôns or pipirig strain jmwto reinstallation. Replace 
the plug after verifying free impeller rotation. 

6. There are only two oil reservoirs in the ROOTS* Meter Series B basic 
body. Oil is shipped with each new meter in a quantity sufficient to 
fill both reservoirs in either a Tbp Inlet or a Side Inlet configuration. 

a) Remove the 9/16" pipe plugs in the two meter aid covers. Slowly 
add oil to each end cover reservoir until the oil level is to the 
center ofthe oil gauge (sight glass). DO NOT OVFR FTT T See 
"Oil Capacities," below. 

n t SlIBI 

T T 
START OIL LEVEL 

b) IMPORTANT: DO NOT add oil to the 
permanently lubricated Series 3 accessory 
unit DO NOT drill and t 
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Ofl Capacities 

Lubricating oil capacities kt the two end covets in ROOTS* Meters Series 
B basic bodies are listed for both Top and Side Inlet mounting configura­
tions in Imperial and Metric equivalents. 

Meter 
Size 

Top Inlet Side Inlet 

8CI75 3.0(0. 89 ml 0 8 or 24 ml 

11C17S 3.0 oz. 89 ml 0.8 oz. 24 ml 

15C175 3.0 02. 89 ml 0.8 oz. 24 ml 

2M175 7.6 ta. 226 nd 1.6 oz. 47 ml 

3M175 7.6 oz. 226 ml 1.6 oz. 47 ml 

SMI 7$ 7.6 oz. 226 ml 1.6 oz. 47 m. 

7MI75 21.8oz: 644 011 3.4 oz. 100.S ml 

1IM175 21.8 oz. 644 011 3.4 oz. IOO.S ml 

16M175 21.8 oz. 644 ml 3.4 oz. 100 5 ml 

23M175 9.6 US Pints 4.6 Liter 40.2 oz. 1.2 Liter 

38M173 9.6 US Pirts 4.6 Uter 40.2 oz. 1.2 Uter 

56M175 96 US Pints 4.6 Uter 40.2 oz. 1.2 Uter 

DANGER: Slowly depressurize 
and vent all pressuie fiom the 
meter set before woridng on 
meter. 

Read and follow ALL installation 
instructions shipped with this 
meter. Failure to properly 
install this equipment could 
result in escaping gas, and 
cause properly damage, 
serious injury or death. 

f) Gradually open the inlet valve until full line flow is passing 
through the meter and the inlet valve is fiilly open. 

g) Slowly close the bypass valve. 

h) Follow your company authorized procedure OT common prac­
tice to leak test the meter and all connections. Soapy water. 
Snoop and gas analyzers are commonly used for this proce­
dure. 

f, 

ROOTS* Meter Series B3 onlv require oil in two reservoirs (the Timing 
Gear end cover and the Mag-Drive end cover). 

Metei1 Start-Up 

1. Slowly pressurize the meter in accordance with the following recom­
mendations: 

IMPORTANT: Do not exceed 5 psig/second (35 kPa/second) 
maximum when pressurizing. Rapid pressurization can cause an 
over-speed condition which may damage the meter. Resulting dam­
age is not covered by wairanty. 

a) Open the bypass and outlet (downstream of meter) gas valves. 

b) Partially open the meter inlet gas valve until the meter starts op­
erating at low speed. Throttling of the bypass valve may be nec­
essary to initiate gas flow through the meter. Verify gas is flow­
ing through the meter by watching for movement of the black-
and-white RPM wheel on the accessory unit If movement is 
present, go to step c). If the RPM dial is not turning, verify gas 
is being delivered to the meter. If gas is flowing to the meter 
inlet and the RPM wheel is not moving, go to step e). 

1 

c) Let the meter operate at low speed for several minutes. Listen 
closely for unusual scraping or knocking sounds. 

d) If operation is satisfactory, go directly to step f). 

e) If unusual sounds are present or the accessory unit's RPM wheel 
is not tuming, place the meter in bypass. Slowly depressurize 
and vent all pressuie ftom the meter set before checking for pip­
ing misalignment, piping strain, torsion, or other related prob­
lems. Once the problem has been resolved, repeat the start-up 
procedure beginning with step a). 

r 
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INSPECTION AND MAINTENANCE 

Lubrication 
Meters installed and maintained in accordance with factory 
recommendations can be expected to operate dependably for many years. 
Proper oil level and cleanliness have the greatest effect on meter life 
expectancy. The two oil reservoirs in the mrter end covers should be visually 
inspected for proper mid-gauge oil levels once a month until a practical 
interval is detennined. Add oil as necessaiy. 

8C-16M 23M - 56M 

H \ 

Use only ROOTS* Versi-Temp 2 Meter Oil or other 
instniment grade oils approved for service by the 

No scheduled lubrication maintenance is requiied. ® 
Oil change frequency will depend upon the cleanliness of the gas being 
measured. Change oil when the color darkens or when the level increases, 
indicating an accumulation of moisture. Undo- favorable conditions, these 
periods may be from 3 to 5 years, or longer. 

CAUTION: THE M E T E R END 
COVER IS PRESSURIZED. 
Bleed off the line pressure before 
removing the oil fill or drain plug from 
the meter. 

The permanently lubricated Series 3 accessory unit is sealed-off from the 
meter body and is not pressurized. 

Meter Levd 
Since die meter is supported entirely by die gas pipe line, movement of the 
piping through accident, settling of the ground or other causes can impede 
meter operation and accuracy. Refer to "INSTALLATION" procedures. 
Make sure the meter remains level within 1/16" per foot (S mm/m) in any 
direction, side to side, front to back. 

Meter Testing 
The Differential Rate Test is an accurate and convenient method of 
comparing a rotaiy meter's performance at any time with its original 
perfonnance. This and other commonly used test methods are covered 
later in diis manual under "TESTING." 

Cleaning - Ifthere is any evidence of dirt or dust in the meter, a suggested 
method for removal is to windmill the impellers (at a speed less than 
maximum capacity) by injecting controlled compressed air from a nozzle 
into the meter inlet Flush approximately 5 ounces (150 ml) of an approved 
non-toxic, non-flammable solvent through the meter. Use the compressed 
air to completely diy the meter. 

Note: Before perfonning this procedure, drain all oil from the meter end 
covers. After the meter has been replaced in the meter set, add oil. 

ACCESSORY UNIT REMOVAL & CONVERSION 
PROCEDURES 

NOTE: Refer to Drawings at the end ofthis manual. 

Tbe following section covers procedures for installing die Instniment Drive 
Assembly and the Solid State Pulser options, each developed exclusively 
for the Series 3 Accessory. Tools necessaiy for these procedures include a 
5/32° and 9/64" Allen* wrench, a light grade of machine oil (fw lubricating 
die O-ring) and Needle-Nose Pliers for gripping wiring connections and 
small parts. 

Removing the Accessory Unit from the Meter 
1. Remove the four #10-24 screws holding the slip flange on the meter 

end cover. Loosen the screws in a cross or star-like pattern to avoid 
stressing the cover. 

2. Slide the slip flange offthe accessory unit 
3. Remove the accessory unit by carefully pulling the complete assembly 

directly away from the meter body, taking care not to damage the 
male driving magnet and O-ring seal. IMPORTANT: If the accessory 
unit is temperature compensating, slide the assembly directly away 
from the meter end cover until the temperature probe has cleared the 
end of the meter. Make sure the thermocouple (bi-metallic probe) 
does not bind in the probe well during the removal process. Shock 
and/or dainage will result in a loss of compensating accuracy. 

4. Remove the O-ring seal. 

Removing the Gear Redaction Assembly from the Lexan Cover 
1. Using a 9/64" Allen wrench, remove the screw holding the accessory 

in its housing. The screw can be accessed through the Tool Access 
Port. 

2. Slide the gear reduction unit out of Lexan cover. 

Replacing the Gear Reduction Unit in Lexan Cover 
1. Slide the gear reduction unit into the Lexan cover. Align the 

odometers) with the large, clear window on the cover. When the 
gear umt is property instaUed, the pin that is molded into the bottom of 
the Lexan cover will engage a hole in the bottom of the plate. 

2. Using a 9/64" Allen wrench, insert the screw into the threaded boss on 
the Lexan cover and torque to 20-25 in.-lb. Do not over tighten to 
avoid damage to the threaded boss. 

Installing a Complete Accessory Unit to the Meter 
1. Before installing a new O-ring onto the meter end cover, apply a thin 

film of grease to the O-ring. Position the O-ring onto the end cover. 
2. Property align the magnetic coupling with the magnet cup in the meter 

body. If aTC Accessory, align the temperature probe with the probe 
well. Carefidfy slide the accessory onto die meter end cover and hold 
inplace. 

3. Slide the slip flange over the unit housing with the counter-bored side 
facing the meter. 

4. Rotate the slip flange until all four holes in the slip flange are aligned 
with the four screw holes in the meter end cover. A dimple in the slip 
flange should be aligned with the odometer(s). 

5. While holding the slip flange to the meter end cover, insert the four 
screws into position and tighten in a cross OT star-like pattern to 6-9 f t 
lb. When property instaUed, the slip flange will be in continuous contact 
with the meter end cover. 
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Converting a Counter (CTR or TC) Version to Counter with 
Instrument Drive (CD or TD) 

The Instrument Drive (ID) assembly for the Series 3 Accessory offers a 
simple solution for adding an Automated Meter Reading (AMR) device, 
chart recorder, or other instrumentation. 

Follow all procedures outlined above under 'Removing tbe Accessary Unit 
fiom the Meter," and "Removing the Gear Reduction Assembly from the 
Lexan Cover." 

1. Replace the original CTR or TC cover with the new cover supplied 
with the Instrument Drive conversion kit (cover with hole a hole in 
the opposite end). Slide the gear reduction unit into the Lexan cover. 
Align the odometers with the large, clear window on the cover. 

2. Using a 9/64" Allen wrench, insert the screw into the threaded boss on 
the Lexan cover and torque to 20-25 in.-lb. 

3. Lubricate the new ID/Lexan Cover O-ring with a thin film grease. 
Place O-ring around the recessed area of at die end of die Lexan cover. 

4. Slide the aluminum ID housing over the Lexan cover. The "paddle" 
on the instmment drive will fit through the hole in the cover and engage 
with the 72-Tooth drive gear on the gear reduction unit. 

5. Apply a thin film of grease to the new O-ring (#408) and posidon the 
O-ring onto the meter end cover. DO NOT use the O-ring for the 
CTR Unit. 

6. Properly align the male drive magnet on the accessory unit with the 
magnet cup in the meter body. IfaTC Accessory, align the temperature 
probe with the probe well. Carefully slide the accessory onto the 
meter end cover and hold in place. 

7. Align the mounting ring ofthe instniment drive assembly until all four 
holes in the ring are aligned witb tbe four screw holes in the meter 
end cover for the preferred installation configuration (Top or Side 
inlet). 

8. While holding the instrument drive assembly to the meter end cover, 
insert the four screws into position and tighten in a cross or star-like 
pattern. Using a 5/32" Allen wrench, torque to approximately 30 to 
40 in.-lb. When propetiy installed, the mounting ring is in continuous 
contact with the meter end cover. 

Changing the Rotational Direction ofthe Instniment Drive 
1. Unless otherwise specified, all meters with an instrument drive are 

shipped from the Factory where the "drive dog" will tum in a 
Clockwise (CW-B). To change to Counter-Clockwise (CCW-A), use 
the following piocedure: 
A Remove the two cap screws holding the front cover plate of the 

ID unit 
B. Using a 5/32" Allen wrench, remove the two screws holding the 

modular, bevel gear train assembly in position. Insure O-ring is 
removed during assembly removal. 

C. Rotate the modular drive assembly 180° so that the pinion gear 
is towards the top of the instrument drive. Reposition the 
assembly into the housing and replace the two screws and tighten. 
Insure O-ring is in place. Windmill the meter or rotate the drive 
dog a minimum of one revolution to ensure proper rotation. 

D. Replace the front cover plate, screws, and tamper devices - if 
applicable. Follow company procedures for tamper-evident 
security. 

2. Install instrumentation or other mechanically drive device to the 
instrument adapter plate; making certain that the center of the drive 
circle for the instrument meets the drive dog of the ID Unit. The 
Instniment Drive assembly requires no maintenance. 

NOTE: To change bevel gear rotation, follow Step 1 (above) and set-up as 
required per the following desired rotation. 

Counter-Clockwise (CCW-A) rotation of the Drive Dog = Vertical 
shaft miter gear is positioned below the horizontal shaft 

Clockwise rotation (CW-B) rotation of the Drive Dog = Vertical shaft 
miter gear is positioned above the horizontal shaft 

Side Inlet to Tbp Inlet Conversion I 
ROOTS* Meters Series B3 may be installed in either a Side or Top inlet \ 
configuration. However, oil capacities differ between configurations. Refer 
to "Oil Capacities." 

No changes are required for meters with CTR or TC accessories. If a CD 
or TD version, the following procedures are required to change the position 
of the instrument drive assembly. 

1. Using a 5/32" Allen wrench, reinove the two # 10-24 screws holding 
the Side Cover Plate onto the aluminum housing. Remove the cover 
plate. 

2. Use a flat blade screwdriver to remove the two screws holding the 
universal adapter plate to the ID Support assembly. 

3. Remove the two screws holding die modular, bevel gear train assembly 
(per instructions under "Converting a CD Assembly from CW to CCW 
Rotation")-

4. Using the 5/32" Allen wrench, remove the two#10-24 screws holding 
the neck of the ID Support assembly to the aluminum housing. 

5. Install the ID Support to the desired mounting position (or where the 
cover plate was removed). 

6. Re-install the bevel gear traia See instmctions referenced under Step 3. 
Insure rotation is set as desired. 

7. Re-install the cover plate to the position from where the ID Support 
was removed. 

8. Re-install the adapter plate onto the ID Support housing. j V ^ ] 

i 
Adding a SoUd State Pulser to a CTR or TC Accessory 
Installing the solid state pulser kit consists of two basic steps. The first step 
is toinstall the pulser magnet kit The magnet kit consists of the magnet(s) 
that go on the gear reduction unit inside the CTR or TC Lexan cover. As 
the magnets) rotate, a sensor within the solid state pulser housing senses a 
change in the magnetic field. The next step is to snap the Solid State Pulser 
into position on the CTR or TC Lexan cover. This aligns the magnet(s) 
inside the cover with the sensing unit within the pulser housing. Refer to 
die following directions: 

Insrullinp the Magnet Kit 
Note: A magnet kit can be ordered pre-installed onto the CTR or TC Unit 
direct from the factoiy. To detennine whether the magnet kit has been 

. installed, place a small magnet over the end of the Lexan cover and slowly 
move the magnet over the flat suiface. If the magnet is attracted to the gear 
reduction unit inside the cover, then magnets) have already been installed. 

Ifthe magnet kit has been pre-installed, skip the remainder of this section 
and continue with the next section - "Mounting die Solid State Pulser Kit" 
If the magnet kit has not been pre-installed, proceed as follows: 

1. Remove the CTR or TC Unit from the Lexan cover by using an Allen-
head wrench to remove die #8-32 mounting screw by way ofthe Tool 
Access Port 

2. Remove and discard the retaining ring holding the 72-tooth gear. Make 
sure the washer under this retaining ring remains in place. Ifthe unit 
is temperature compensated (TC), also remove and discard the 
retaining ring holding the 36-tooth gear. Do not reuse the retaining ^ ' ] 
ring; extra retaining rings are supplied in the kit 

3. Place the metallic spacer over the shaft with the 72-tooth gear. The 
washer (see Step 2) should be positioned between the spacer and the 
72-tooth gear. 

4. Install a retaining ring on the shaft over the metallic spacer. The far 

8 
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end of the shaft should be supported while using the retaining ring 
pliers to install the ring, being carefiil not to deform the retaining ring. 

5. PuU gently on the 72-tooth gear to check for proper installation of the 
retaining ring. The ring should not slide on the shaft; however, the 
gear should have about 1/32" axial movement (1 mm) between the 
washer and the accessory unit end plate. 

6. Place a magnet over the shaft and on top of the retaining ring installed 
in the Step 5. The magnet is retained by the magnet attraction to the 
retaining ring and shaft. 

NOTE: If the accessory unit is a CTR Version, proceed to step 12. If 
a TC Version, continue with Step 7. 

7. InstaU the plastic spacer over the shaft with the 36-tooth gear. The 
plastic spacer is a little larger than the metallic spacer used earlier. 

8. Place two small washers over the shaft, on top of the plastic spacer. 
9. Install a retaining ring onto the shaft over die two small washers. The 

far end of the shaft should be supported while using the retaining ring 
pliers to install the ring. Be careful not to deform the retaining ring. 

10. Pace a magnet over the shaft, on top of the retaining ring installed in 
the previous step. The magnet is retained by the magnet attraction to 
the retaining ring. 

11. Genl/y pull on the 72-tooth gear to check for proper installation of the 
retaining ring. The ring should not slide cm the shaft. The gear should 
have about 1/32" axial movement (1 mm) between the washer and 
the accessory unit end plate. 

12. Place a magnet over the shaft and on top of the retaining ring installed 
in the Step 5. The magnet is retained by the magnet attraction to the 
retaining ring and shaft. 

13. ImtaU the CTR or TC unit into the Lexan cova-following the directions 
under "Replacing the Gear Reduction Unit in Lexan Cover." 

remove die plug, instaU the conduit and wire the circuitry per drawing 
included with die kit If die pulser has amphenol connectors, continue 
with Step 6. 

6. Assemble each of the two #10-24 mounting screws with the seal 
washer, shoulder washer, and tamper device housing as iUustrated in 
the reference drawing. Be certain to place these parts in the proper 
order and with the shoulder washer oriented properly (flanged end 
facing the seal washer). 

7. Place a light coat of grease on the remaining O-ring (the larger of the 
two in the kit). Place the O-ring onto the bottom of the lid. 

8. Place the lid onto the end of the pulser housing. InstaU the two 
mounting screws into the threaded bosses inside the housing. When 
assembled propeily, the seal washer wiU seal between the top of the 
Ud, the screw and the shoulder washer. When the Ud is tight, the O-
ring should not be visible. Security caps can then be instaUed, if desired. 

9. Wire the connectors. (Refer to the appropriate drawing included with 
the kit). 

10. InstaU the CTR or TC accessory onto tbe meter body, foUowing the 
directions under "Installing a Complete Accessory Unit to die Meter." 

Benraal 
1. To remove the pulser ftom the CTR/TC Lexan cover, first remove 

the two mounting screws holding the Ud in position. Ifthe mounting 
screws are contained in a tamper device, the caps must be broken. 

2. Remove the two curved, metallic, rectangular retaining devices using 
a flat bladed screwdriver. 

3. Remove the pulser housing from the Lexan cover by depressing both 
flexible mounting tabs while finnly pulling the pulser housing straight 
away from the cover. 

TESTING 

Mounting the SoUd State Pulser Kit to the Lexan Cover 
1. Before mounting the pulser housing to the end of the Lexan cover, 

place the mounting flange over the cover with the counterbored side 
facing the open end of the cover. IMPORTANT: After the plastic 
pulser housing is mounted, the mounting flange can not be instaUed 
ovet the Lexan cover. 

2. Place the smaUer of the two O-rings provided in the kit over the closed 
end of the exterior of the CTR/TC Lexan cover. Place a Ught coating 
of grease on the O-ring prior to instaUation. Without this grease, the 
pulser housing can not be mounted due to the close fit of the parts. 

3. Mount the pulser housing to the CTRATC cover by snapping it in 
place over die O-ring previously instaUed in Step 2. Orient the pulser 
housing to the alignment boss of the cover (with the hole in the bottom 
ofthe pulser housing). Next while depressing the flexible mounting 
tabs located inside the pulser housing, firmly push the pulser housing 
onto the Lexan cover. Continue to push the pulser housing until it is 
completely over the greased O-ring seal, and the flexible mounting 
tabs are engaged with the snap catch feature of the Lexan cover. 

4. The pulser housing must be secured by installing the two curved, 
rectangular, metaUic retaining devices behind the flexible mounting 
tabs molded to the inside of the pulser housing. Wedge the devices 
behind the flexible mounting tabs with a flat bladed screwdriver. After 
wedging the retaining devices in place, push them down into their 
final location to properly secure the pulser housing. The top edge of 
both retaining devices should be approximately level with the inside 
bottom suiface of the pulser housing. The retaining devices prevent 
the flexible mounting tabs from releasing. 

IMPORTANT: The O-ring instaUed between the Lexan cover and 
tbe pulser housing sliould not be visible fiom the outside of the housing. 
If it is visible, the pulser housing should be pushed further over the O-
ring. Additional grease on the O-ring may be required. 

5. On conduit versions with a single plug in the side of the pulser housing, 

General 

Rotary meters can be tested for accuracy by several industry accepted 
methods. These test methods include, but are not limited to: bell or piston 
prover, transfer prover, sonic nozzle prover, and critical flow proving. The 
Differential Rate Test is unique to rotaiy meteis and is an accurate and 
convenient method of comparing a meter's performance to previous or 
original perfonnance records. It is accepted by many State UtiUty 
Commissions as a means of periodicaUy substantiating that the original 
accuracy of a meter has remained unchanged. 

Differentia] Rate Itet 

A change in the meter's internal resistance can affect rotaiy meter accuracy. 
Any significant increase on the meter's internal resistance to flow wiU 
increase the pressure drop between the inlet and oudet of the meter, thus 
increasing the differential. Therefore, die meter differential pressure appeals 
as a prime indicator of meter condition. 

A test under actual operating conditions wiU provide the most reliable data 
for future checks of a meter's operating condition. Although accuracy 
cannot be direcdy detennined by a differential test results have shown that 
an increase of up to SO percent in differential pressure can be tolerated 
without affecting meter accuracy at the higher flow rates (25% and above) 
by more thanl percent Supportive technical data is available, upon request 

A differential rate test consists of a series of differential pressure readings 
taken across the meto- at several gas flow rates within the meter's capacity 
range. IdeaUy, testing should be perfoimed when the meter is first instaUed 
and under the actual conditions of gas Une pressure and specific gravity 
that wiU exist in service. This is particularly important when line pressure 
is higher than 15 PSIG (100 kPa Gauge). Multiple curves may be necessaiy 
for meters under varying pressure conditions. 



ROOTS" Mtten Send B3 with Life-Lubed Accessoiy Unit* INSTALLATION OPERATION MAINTEN.ANCE Meter Mtxleb 8CI7S - 56M175 

When less than 15 PSIG (100 kPa Gauge), the meter differential can, for 
all practical purposes, be compared directly with Factory curves or speci fic 
meter test results. The factory Test Data Sheet lists actual meter test, results 
of accuracy and differential obtained from a bell or piston prover test on air 
at atmospheric pressure. Comparisons can also be made against Factory 
published Characteristic Accuracy curves which are based on an average 
ot" 25 to 30 individual Prover Tests. Published data is representative of 
typical product production. 

Establishing Base Line Curves - Developing an original differential or 
baseline curve is reconimended at the lime of meter initial installation. At 
least three (3) test points are required at gas flow rates from 25% to 100% 
of meter capacity. Plot the points on a graph and then connect the poinls to 
form a curve. This provides an accurate baseline for comparison to later 
tests. 

Thc gas line piessure, specific gravity ofthe gas. and line temperature should 
also be recorded. Ifthe application is under varying pressure conditions, 
plot multiple curves for various pressure ranges (i.e., 15,45 and 60 psig). 
An increase in flow rate, line pressure or specific gravity will cause an 
increase in the differential. Normally, a simple meter flushing will eliminate 
a high pressure differential due to increased internal friction. 

After developing a base-line curve, meter condition and performance can 
be checked periodically by running a similar differential rate tesl at a single 
selected point. This does not give the overall characterislics for the meter, 
but does provide a quick reference check. Differentials taken at varying 
flow rates are needed to give an overall picture. If the differential pressure 
incieases by more than 50 percent of lhe original value, inspect the meter 
for causes of increased resistance. Principal causes are binding of impellers, 
wom bearings, contaminates such as dirt or valve grease in the metering 
chamber, and too heavy or excess oil. Refer to "INSPECTION AND 
MAINTENANCE, Meter Testing. Cleaning" for infonnation on how to 
flush a meter. 

Adjust the meter bypass and the meter inlet valves until the meter i.s 
operating at a predetermined or selected How rate in the lower capacity 
range, or approximately 25 percent of meter rated capacity. Let the 
flow rale stabilize. 

Time or "clock" the passage of a predetermined volume of gas as 
regislered on the odoineter or instrument to determine the Index or 
Row Rate in Actual Cubic Feet per Hour (or mVh): 

Index Rate = Cu, Ft, x 3 W 
Test Time (sec.) 

Convert the calculated flow rate to apercentage of meter rated capacity: 

% Meter Capaci ty = Index Rate 
Meter Base Rating 

4. Record the pressure differendal, line pressure, and gas specific gravily. 
Repeat the test to obtain an accurate average reading. 

NOTE: At the time of meter start-up in a new inslallation. repeat 
Steps 2 - 3 at a minimum of three different flow rates, each between 
25% and 100% of meter capacity. The original base line curve should 
be drawn using data at a constant pressure for all three tests. 

5. Remove the differential test equipment and pressure standard. 

6. If the pressure differential is within acceptable limits, retum the meter 
to full service. If the pressure differential is higher than recommended, 
remove the meter for inspection and service. For Factory assistance 
regarding meter inspection and/or repair, please call the Product 
Services Department, your Customer Service Representative or local 
Sales Representative or Distributor and request a Retum Material 
Authorization (RMA). 

Test Procedure - The test is performed using a ROOTS* Versi-Test 
Calibrator, manometer, or olher differenlial pressure tesi equipment with 
an indicating scale range of about 6" 
ROO 50 mm). The testing device 
should have inlet outlet, and bypass 
valving. and must be pressure rated 
for the maximum metering pressure 
for lhc test. Pressure lines should 
be connected to the 1/4" meter inlel 
and oudet pressure taps located on 
thc meter body. (The pressure taps 
are just above and below the meter 
nameplate). Test plugs can be 
permanendy installed in the pressure taps to facilitate testing. 

A pressure gauge is used to verify pressure readings. A slop watch is used 
to "clock" Ihe meter RPM for calculating gas llow rate. 

Follow all manufacturer's ancl company recommended operating 
procedures. 

CAUTION: When the meter is on line pressure, foliow applicable safety 
rules and wear appropriate proteclive apparatus. 

I , Install the pressure differential indicating device into the meter inlet 
and outlet differential taps. Follow the manufacturer s inslructions 
for proper installation and operaling procedures. Instal I a pressure 
gauge or other pressure standard if not a component of the test 
equipment. 

Proving Operations 

Convenlional scanning methods may be used with the Series 3 Accessory 
in meter proving. Tliere are two sources for volume scanning. Tlie first 
method is to focus a photocell or scanner on the exposed porlion of the 
right-most odometer wheel (the large white, square "tick-mark). Each tick-
mark represents 1 cubic foot (0.02832 cubic meters) of volume. The Non-
Compensated odometer is used for an Uncorrected test. The Temperature 
Compensated odometer is used for a combined (TC) test. 

The other souice of volume scanning Ls the round proving wheel attached 
to the end of the high-speed drive shafl. This wheel is visible either from 
the front or the end of the accessory. When using the .ROOTS8 RS-45 
Scanner from the front, the scanner must be focused on the edge of this 
wheel. When scanning from the end of the accessory housing, the scanner 
must be focused on the face of the proving wheel. Each revolution ofthe 
proving wheel will provide one scan pulse and represents one revolution of 
the meter impellers. The volume of gas per revolution varies with the size 
ofthe meter. Test results are Uncorrected. 

A special rubber collar and bracket to ease the lask of focusing the RS-45 
vScanner on the Series 3 Accessory is included with the RS-45 Scanner 
Assembly. These items may also be purchased separately. 

Test Volumes required for accurate resolution using the Automated Prover 
Test using a photocell focused on the graduated mark ofthe Temperature 
Compensated volume odometer test wheel: 

Size ROOTS* Model 4 Prover 
8C-11M 1,000 cf 
16M-56M 10.000 cf 

TQM ROOTS* Model 5 Prover 
200 cf 

2,000 ci-

IO 
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Meter Model 
c 

ROOTS* 

JIFFERENTIAL - RATE TEST DATA 
Serial No. Utility Serial No. 

Location 

c 
ROOTS* 

Date Installed Register Reading 

Ur* Press. Gas Temp. Sp. Grav Volumo Meas. Run rims Ram CFH Ditierential Pressure 
Inches WC. (mm W.C) % Change 

Dale Tester 

INITIAL TESTS - NEW METER 

PERIODIC CHECK TESTS 

TC Unit Operational Check 

This procedure may be used to verify the overall accuracy ofthe TC Unit, 
independent of the basic meter body measurement accuracy. The designed 
accuracy for the TC Unit is to within ± 0.5% of the theoretical correction 
for gas temperatures between -20oF to +120"F (-29<,C and +490C) and 
compensated lo a 60° F (15° C) Base Temperature. 

The TC Unit Operational Check is based upon Calculated Measurement 
Counts (actual measurement) versus Theoretical Counts, using the industry 
standard 10 cycle count of the compensation cycle. Tliis is the recommended 
test for field checking the TC Unil calibralion. 

A ROOTS5' Transfer Prover is a commonly used device for conducting a 
TC Unit Operation Check in the shop or when the meter is not in service. 
The prover is used for flow rate control and indication of temperature during 
the test procedure. Tlie prover may also be used during this time to test the 
accuracy of the basic meter body using the non-compensated odometer or 
the RPM test wheel (Sec: "Proving Operations."). Tlie information derived 
from the TC Unit Operation Check is then combined with the meter's 
uncorrected accuracy to determine the meter's overall accuracy, including 
temperature compensation. An optional motor driven device is available 
from Dresser for test and calibration in a temperature bath. 

Calibration will not be covered in this manual other than to state that during 
the calibration procedure, the TC probe should be immersed into a solution 
with a controlled temperature within the unit's temperaiure compensating 
range. Calibration of the TC Unit should not be performed while the 
accessory is installed on the meter. 

Procedure for the TC Unit Operational Check -

I . Measure and record stabilized gas (or air) temperature directly at the 
meter inlet using a certified temperature standard. 

(viewed through the translucent mask). Read as a whole number. See 
Sample Counter Reading, below: 

In the above example, a reading of "2594" should be recorded. 

4. After the Compensated Volume odometer has cycled 10 times and 
stopped, record the reading of the Temperamre Compensated odometer 
(Cf), PLUS the graduated wheel estimation as you did in Step *3 
above. 

5. Record the theoretical numberof divisions for indicated temperature 
from Chart No. 1. 

6. Calculate the percent accuracy with the following equation, or using 
the information on the following page: 

Percent Accuracy = CL-_CL x 100% 
T 

Where T = the temperature recorded in Step 2, or the flowing temperature 
measured at the meter inlet using a certified test thermometer. 

2. Record the temperature displayed by the accessory's temperature probe. 
TTie probe is visible from the outside top ol'lhe accessoiy housing. 
Compare to the readings taken in step 1. Both values should agree 
within* 4 "F. 

3. Observe Ihe Temperature Compensated volume odometer. When the 
odometer stops tuming after an iniermittenl compensating cycle, record 
the last 3-digit reading (Ci) indicated on the odometer. PLUS die value 
indicated by die graduated marks on the least significant test wheel 

11 



ROOTS* Meten Series B3 with Ufe-Uibed Accessoiy Units INSTALLATION OPERATION MAINTENANCE Meter Modeb 8C175-56M175 

ROOTS METER TC UNIT 
OPERATIONAL CHECK 

CHART NO. 1 

THEORETICAL NUMBER OF COUNTS (T) VERSUS TEMPERATURE ( i i 

"F •c Counts • F •c Counts "F •c Counts "F •c Counts 

-20 -28.9 1181.8 10 -12.2 1106.4 40 4.4 1040.0 70 21.1 981.1 
-18 -27.8 1176.5 12 -11.1 1101.7 42 5.6 1035.9 72 22.2 977.4 
-16 -26.7 1171.2 14 -10.0 1097.0 44 6.7 1031.7 74 23.3 973.8 
-14 -25.6 1165.9 16 -8.9 1092.4 46 78 1027.7 76 24.4 970.1 
-12 -24.4 1160.7 18 -7.8 1087.9 48 8.9 1023.6 78 25.6 966.5 

-10 -23.3 1155.6 20 -6.7 1083.3 50 10.0 1019.6 80 26.7 963.0 
-8 -22.2 1150.4 22 -5.6 1078.8 52 11.1 1015.6 82 27.8 959.4 
-6 -21.1 1145.4 24 -4.4 1074.4 54 12.2 1011.7 84 28.9 955.9 
-4 -20.0 1140.4 26 -3.3 1070.0 56 13.3 1007.7 86 30.0 952.4 
-2 -18.9 1135.4 28 -2.2 1065.6 58 14.4 1003.9 88 31.1 948.9 

0 -17.8 1130.4 30 -1.1 1061.2 60 15.6 1000.0 90 32.2 945.5 
2 -16.7 1125.5 32 0.0 1056.9 62 16.7 996.2 92 33.3 942.0 
4 -15.6 1120.7 34 1.1 1052.6 64 17.8 992.4 94 34.4 938.6 
6 -14.4 1115.9 36 2.2 1048.4 66 18.9 988 6 96 35.6 935.3 
8 -13.3 1111.1 38 3.3 1044.2 66 20.0 984.8 98 36.7 931.9 

100 37.8 928.6 

"> Chart based upon 60'F (IS.se-C) Base Temperature. 

NOTE: 

The number of theoretical counts (T) can be calculated as follows: 

Let Tb = Base Temperature 
Ta = Actual Gas Temperature 

Therefore: 

Numbar o, 0 « S ,T, - < ™ , 1000 o, g g * , ,000 

For example, the number of theoretical counts (T) with a gas temperature of 40"F. would be calculated 
as follows: 

ou*. o, - . ,000 - ^ Z ± % t . rooo - J J . . ,000 - a m 

II. SAMPLE DATA SHEET FOR TC UNIT OPERATIONAL CHECK. 

1. Stabilized gas (or air) temperature 
Digits Grad 

2. Final Compensated Counter Reading (CO 

3. Initial Compensated Counter Reading (Ci) 

4. Calculated Measured Counts (Cm) = Ct - Ci 
5. Record the theoretical counts (T) from Chart No. 1 

6. Calculate operational check accuracy as follows: 

% A c c u r a c y = Measured Counts x 1 0 0 % 

Theoretical Counts 

% Accuracy = ^32- x 100%= = = = = = x100%= % 

12 

_ 0 F./ 0 C. 

Symbol 

Cf 

Ci 

Cm 
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ROOTS* Moos Series B3 wlih Ufe-Lubed Accessory Units INSTALLATION OPERATION MAINTENANCE Meter Models 8CI75- MMI73 

Trouble Item Possible Cause Remedy 

No Flow 
1 Obstruction in piping or meter. 

Check piping and valves to assure an open 
flowpath Check for impeller rotation Refer 
to "Placing Meter in Line" Step #5. 

Registered 
2 Index or RPM wheel does not tum 

No gas flow. Open valve or remove 
obstruction per Item 1. 

3 
Meter oversized for load. Use proper meter size. 

Low \foliime 
Registration 4 Leak at meter bypass Check bypass and valves. 

5 
Meter internal friction See High Differenlial, Item #6 

Flush meter. 

6 

7 

Build-up of deposits in measuring chamber. 

Worn bearing or gears. 
Replace or Retum to Dresser's Product 
Services Department 

High Differential 
8 High oil level or heavy oil Check oil level and cleanliness. 

9 Impellers rubbing cylinder or headplates, or 
meter out of tiine. 

Rotate impellers manually to check for binding 
or nibbing. Remove obstructions and/or time 
ttie meter. Check the meter level. 

10 Piping misalignment or strain Remove piping strain Level meter. 

Vibration / Noise 11 Impellers rubbing casing. See Items #7 & #9. 

12 Contaminants in measuring chamber See Item #6. 

Note: Also referto Installation, Operation and Maintenance procedures witbin this manual for possible solutions. 

ASSEMBLY. SOLID STATE PULSER (SSP) 
SERIES 3 

MOUNTING FLANGE-

O'RING -
€000568-044' 

RETAINING CUP 

O'RING 
C000568-046 
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ROOTS'Mam Seriei B3 with Life-Lubed AcceMory Unitt INSTALLATION OPERATION MAINTENANCE Meter Models 8CI75-56M175 

ITEM #267 
BASIC METER 

8/11/15C 

• nm or ntu [ml 
DETAIL TEMP. COUP. WEU. 

C D PIECE PART 
C Z I SUB ASSEMBLY 

4/95 1 D052584-001 
Item* 
001 
003 
005 
007 
021 
022 
028 
029 

031 
036 
036A 
037 
(MQA 
041 
042 
043 

047 
049A 
054 
055 
059 
079 
oeo 
090a 
094 
095 
123 
162 
175 
178 
180 
185 
208 
224 
225 
226 
293A 

Description (Major Assemblies) 
Bearing, Main Shaft 
Clamp, Gear 
Bearing Clamp 
Sleeve, Bearing Placement 
Retaining Ring 
Cover Assembly - Magnet Drive End 
Cover Assembly - Gear End 
Cylinder 

8C 
11C 
15C 

CapScrew(1/4-20NC3X1) 
Screw, Flat, Hex Head, Self Locking (6 - 32 NC2 X 5/8) 
Washer, Locking 
Timing Gears (sets only) 
Sight Gauge, Ol Level (see #54) 
Headplate, Magnet Drive End 
Headplate, Gear End 
Impeller and Shaft Assembly 

BC 
11C 
15C 

Nameplate 
Rug, Hex (9/16-18 NF2) (see #54) 
Seal. O-RIng for#40A or#49A (.468 X .624 X .078) 
Seal, O-Ring Headlate (31/2X33/4X1/8) 
Washer. Flat, (9/32 X1/2 X1/16) 
Cap Screw, Drilled (1/4-20 NC3X1) 
Oil Slinger, Gear End 
Oil Slinger, Counter End 
Cap Screw, Socket Head, Locking (6-32 NCS X1/2) 
Cap Screw, Hex Head, (6-32NC X 5/16) 
Cap Screw, Socket Head (10-24NC X 5/B) 
Pipe Plug, Dry Seal (1/4 NPFT) 
Magnet Wheel Assembly 
Magnet Cup 
O-Ring, Magnet Cup (11/16 X13/16 X1/16) 
Cap Screw, Socket Head (6-32NC2 X1/4) 
Clamp, Bearing Shaft 
Ring, Mounting Machined 
Seal. O-Ring (3 X 3/16 X 3/32) 
Screw,(8-32NC2X9/16) 
Retaining Ring (7/16) 

PartNumber 
012676-000 
053378-000 
012665000 
051621-000 
01182&O05 
053055-000 
051609-000 

010055-004 
012675003 
012684-O01 
051640000 
051671-000 
05167*001 
051680001 

012261-005 
000568-906 
000568-238 
010181-020 
011863004 
012667- 000 
012668- 000 
000145-238 
01185&O04 
000644-035 
010506-002 
051607-000 
01266&O00 
000568017 
011925031 
051637-000 
051697-000 
000568-151 
000644026 
012659011 

Qty/Meter 
4 
2 
2 
4 
2 

2 
2 
2 
1 
8 
12 
2 
8 
1 
1 
1 
3 
4 
8 
2 
1 
1 
1 
3 
1 
1 
1 
5 
1 

Repair Class 
B 
C 
C 
B 
C 
C 
C 

B 
B 
B 
C 
C 
C 
C 
C 
B 
B 

B 
B 
B 
C 
C 
C 
C 
C 
C 
B 
B 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
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ROOTS* Mam Seriei B3 with Ufe-Lubed Accessoiy Units INSTAUATION OPERATION MAINTENANCE Meter Modeb 8C175-36M175 

TQM 
BASIC METER 

2/3/5M 

O PIECE PART 

I Z l SUB ASSEMBLY 

6/95 D052585-001 
Hem* 
001 
000 
005 
007 
021 
022 
028 
029 

031 
036 
036A 
037 
040A 
041 
042 
043 

047 
049A 
054 
055 
059 
079 
090 
090a 
094 
123 
162 
175 
178 
180 
185 
208 
227 
293A 

Description (Major Assemblies) 
Bearing, Main Shaft 
Clamp, Gear 
Bearing Clamp 
Sleeve, Bearing Placement 
Retaining Ring 
Cover Assembly - Magnet Drive End 
Cover Assembly - Gear End 
Cylinder 

2M 
3M 
5M 

Cap Screw (1/4 - 20 NC3 X11/4) 
Screw, Flat, Hex Head, Self Locking (10-32NF X 7/8) 
Washer, Locking 
Timing Gears (sets only) 
Sight Gauge, Oil Level (see#54) 
Headplate, Magnet Drive End 
Headplate, Gear End 
Impeller and Shaft Assembly 

2M 
3M 
5M 

Nameplate 
Rug. Hex 9/16-18 NF2 (see #54) 
Seal, O-Ring for #40A or#49A (.468 X .624 X .078) 
Seal, O-Ring Headlate (51/8X47/8X1/8) 
Washer, Rat, (9/32 X1/2 X1/16) 
Cap Screw. Drilled (1/2-20NC3 X11/4) 
Oil Slinger, Gear End 
Oil Slinger, Counter End 
Cap Screw, Socket Head, Locking (10-32NF3 X 3/4) 
Cap Screw, Socket Head (1/4-20NC X 3/4) 
Rpe Rug, Dry Seal (1/4 NPFT) 
Magnet Wheel Assembly 
Magnet Cup 
O-Ring, Magnet Cup (11 /16 X13/16 X1 /16) 
Cap Screw, Socket Head (6-32NC2 X1/4) 
Clamp, Bearing Shaft 
Washer, Seal (1/4) 
Retaining Ring (5/8) 

PartNumber 
012677-000 
012703400 
012679000 
051669000 
011823011 
053056000 
051677-000 

010055005 
011858006 
012684003 
044330000 
051671000 
051921001 
051922001 

012261005 
000568-906 
000568-249 
010181020 
011863005 
012685000 
012673000 
000141069 
011935055 
010506002 
051684000 
012666000 
000568-017 
011925031 
051670000 
012283001 
012659014 

Qty/Meter Repair Class 
4 
2 
2 
4 
2 

11 

set 

2 
2 
2 
1 
8 
12 
2 
12 
1 
1 
1 
3 
8 
2 
1 
1 
2 
7 
1 
8 
1 

B 
C 
C 
B 
C 
C 
C 

B 
B 
B 
C 
c 
c 
c 
c 
B 
B 

B 
B 
B 
C 
C 
C 
C 
C 
C 
B 
B 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
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ROOTS* Meten Scries B3 with Life-Lubed Accessory Units INSTALLATION OPERATION MAINTENANCE Meier Models 8C175-56MI7S 

•nwr or tnn 

DETAIL TEMP. COMP. WEIL 

ITEM #267 
BASIC METER 

7/11/16M 

O PIECE PART 
I—| SUB ASSEMBLY 

3/94 D052586-001 

I tem* 
001 
003 
005 
007 
021 
022 
028 
029 

031 
036 
006A 
037 
040A 
041 
042 
043 

047 
049A 
054 
055 
059 
079 
090 
090a 
094 
095 
123 
162 
175 
178 
180 
185 
208 
227 
29QA 

Description (Major Assemblies) 
Bearing, Main Shaft 
Clamp, Gear 
Bearing Clamp 
Sleeve, Bearing Placement 
Retaining Ring 
Cover Assembly - Magnet Drive End 
Cover Assembly - Gear End 
Cylinder 

7M 
11M 
16M 

Cap Screw (3/8 -16 NC3 X11 /2) 
Screw, Rat, Hex Head, Self Locking (10-32NF X 7/8) 
Washer, Locking 
Timing Gears (sets only) 
Sight Gauge. Oil Level (see #54) 
Headplate, Magnet Drive End 
Headplate, Gear End 
Impeller and Shaft Assembly 

7M 
I IM 
16M 

Nameplate 
Plug, Hex 9/16-18 NF2 (see #54) 
Seal, O-Ring for#40A or #49 A (.468 X .624 X .078) 
Seal, O-Ring Headlate (71/2X73/4X1/8) 
Washer, Rat, (13/32 X 47/64 X1/16) 
Cap Screw, Drilled (3/8-16NC3 X11/2) 
Oil Slinger, Gear End 
Oil Slinger, Counter End 
Cap Screw, Socket Head, Locking (10-32NF3 X 3/4) 
Cap Screw (10-24NCX1/2) 
Cap Screw, Socket Head (3/8-16NC X1) 
Pipe Plug, Dry Seal (1/4 NPFT) 
Magnet Wheel Assembly 
Magnet Cup 
O-Ring, Magnet Cup (11/16 X13/16 X1/16) 
Cap Screw, Socket Head (6-32NC2 X1/4) 
Clamp, Bearing Shaft 
Washer, Seal (3/8) 
Retaining Ring (7/16) 

PartNumber 
012671-001 
012703O00 
049264-000 
051722-000 
011823019 
053057-000 
051675000 

010065008 
011858-006 
012684003 
05185&O00 
051671-000 
051923001 
051924001 

012261-005 
000568-906 
000568-264 
010181-022 
011971-007 
012701000 
012702-000 
000141-069 
01185&O05 
011925064 
010506002 
051672000 
012666000 
000568017 
011925031 
051721-000 
011974001 
012867017 

Qty/Meter Repair Class 
4 
2 
2 
4 
2 

15 

set 

2 
2 
2 
1 
8 
12 
2 
16 
1 
1 
1 
3 
6 
8 
2 
1 
1 
2 
7 
1 
8 
1 

B 
C 
C 
B 
C 
C 
C 

B 
B 
B 
C 
C 
C 
C 
C 
B 
B 

B 
B 
B 
C 
C 
C 
C 
C 
C 
B 
B 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
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ROOTS* Meten Series B3 with Ufe-Lubed Accessoiy Uniti INSTALLATION OPERATION MAINTENANCE Meter ModeU 8C17S - 56MI75 

4/98 D053121-000 

Item # 
001 
003 
003A 
005 
006 
007 
022 
028 
029 

031 
037 
040 
041 
042 
043 

044 
047 
048 
049A 
054 
054A 
055 
059 
090a 
092 
092A 
094 
095 
117 
119 
120 
122 
122A 
123 
155 
156 
175 
178 
180 
185 
227 

911 

Description (Major Assemblies) 
Bearing. Main Shaft 
Clamp, Gear 
Clamp, Gear & Crank 
Clamp, Bearing -Ofl Leader Assembly 
Plug. Pipe Hex Head (1 X 15/16) 
Sleeve, Bearing Placement 
Cover Assembly - Magnet Drive End 
Cover Assembly - Gear End 
Cylinder 

23M 
3BM 
56M 

Cap Screw (1/2 -13 NC3 X 2 1/4) 
Timing Gears (sets only) 
Sight Glass, Oil Level 
Headplate, Magnet Drive End 
Headplate. Gear End 
Impeller and Shaft Assembly 

23M 
38M 
56M 

Plug. Pipe (1/4) 
Nameplate 
Plug, Hex Head (1 5/16 NF2) 
Plug, Hex 9/16-18 NF2 (see #54) 
Seal, O-RIng for #49A (.468 X .624 X .078) 
Seal, O-Ring for #40 and #48 (1.171 X 1.403 X .116) 
Seal, O-Ring Headlate (13 1/2 X 14 X 1/4) 
Washer. Flat. Special for #31 (.532 X .872 X .062) 
OO Slinger, Flat, Counter End 
OII Slinger, Counter End Shaft 
Oil Slinger, Gear End Shaft 
Cap Screw, Socket Head, Locking (5/16-1 BNC X 1) 
Cap Screw (10-24NC X 7/8) 
Clamp, Flat Oil Slinger, Counter End 
Oil Slinger, Disher, Counter End 
Spacer, Oil Slinger. Counter End 
Spacer-Shim, Bearing Clamp, Gear End .020 
Spacer-Shim, Bearing Clamp, Gear End .025 
Cap Screw. Socket Head (1 1/2-13NC3 X 1 1/2) 
Nameplate, "Inlet* 
Nameplate, "Warning" 
Magnet Wheel Assembly 
Magnet Cup 
O-Ring. Magnet Cup (5/8 X 3/4 X 1/16) 
Cap Screw. Socket Head (6-32NC2 X 1/4) 
Washer, Seal (1/2) 

23M and 38M 
56M 

Grip Nail, Metal Tack 

Part Number Qty/ Meter R 
012932-000 4 B 
052605-000 1 C 
052606-000 1 C 
052680-000 4 A 
010505-106 C 
012929-000 4 B 
052684-000 1 C 
052296-000 1 C 

* ! B 

* 1 B 

• 1 B 
010080-007 20 C 
052522-000 Iset c 
012916-000 c 
052683-000 1 A 
052683-100 1 A 

• 2 B 

* 2 B 

* 2 B 
010506-002 2 c 
* 1 c 
012914-001 1 c 
012281-005 8 c 000568-906 12 c 
000568-916 3 c 
000568-456 2 c 
012984-001 20 c 012895-000 1 c 
053003-000 2 B 
053002-000 2 B 
012935-000 4 c 
000141-271 12 c 
052664-000 1 c 
012896-000 1 c 
052665-000 2 c 
052678-001 2 c 
052678-002 2 c 
013018-000 8 c 052681-000 1 c 
052682-000 1 c 
052654-000 1 c 
012666-000 1 c 
000568-016 1 c 
011925-031 3 c 
011974-001 8 c 
011974-005 8 c 
012319-006 8 c 

17 



ROOTS* Meten Sates B3 with Lifc-Ubed Accessoiy Units INSTALLATION OPERATION MAINTENANCE Meter Models 8C17J-36M173 

ASSEMBLY. CD/TC UNIT COMPLETE, 
SERIES 3 

ASSEMBLY, CTR/TC UNIT COMPLETE, 
SERIES 3 

TEMPERATURE PROBE 
(TC ONLY) 

TOOL ACCESS PORT 

MOUNTING SCREW 
B000141-250 

18 



ROOTS* Meters Soici B3 with Lifc-Lubed Acceooiy Units INSTALLATION OPERATION MAINTENANCE Meter Models 8C173 - 56M175 

CTR or 
Description CTR CD TC TD TC 

w/Pulser 

Assembly #400, Complete Gear Reduction IMt 
witb Lend* Cover 

Vbries Viries Mmes Miries Miries 

Assembly #400, Complete Gear Reduction Unit, wilh Lexarf* Cover 
ami Instniment Drive support bousing. 

Miries \hries Miries Mines Mmes 

Assembly, #409. Cover w/ Hardware 054678-000 See ID Asm. 054678-000 See ID Asm. See: CTR&TC 

053858-000 053858-100 053858-000 053858-100 

Flange, Slip (Mowting) 
Seal, O-Ring - Meter Enl Cover 

Screw (3). #10-24 x 5/8" 
Screw (1), DriUed Head. #10-24x5/8" 

053780-900 
000568-155 
000141-267 
011951-004 

See: ID Asm. 
000568-155 
000141-267 
011951-004 

053780-900 
000568-155 
000141-267 
011951-004 

See: ID Asm. 
000568-155 
000141-267 
011951-004 

See: CTR&TC 

Assembly,.ID - includes misc. parts, plus: 054186-000 054186-000 

Gear Reduction Assembly 
Cover, Lexan 

O-Rtng, 3-3/4 " x 3-7/8" x 1/16" 
Screw, #8-32x1/2" 

Screw (3), #10-24 x S/8* 
Screw (1), DriUed Head, #10-24x5/8* 

N/A 

Miries 
054090-001 
000568-044 
000141-250 
000141-267 
000143-267 

N/A 

Miries 
054090-001 
000568-044 
000141-250 
000141-267 
000143-267 

N/A 

Assembly, Instrunent Plate (included in ID Asm.) - includes: 047269-000 047269-000 

Assembly, Drive Dog (includes drive dog and sbear pin) 
Plate, Universal Instrunent Mourting 

Screw (2). #1/4-20x3/4" 
Protective Cap Plug 

N/A 047249-000 
031972-000 
010104-003 
0526984X10 

WA 047249-000 
031972-000 
010104-003 
052698-000 

N/A 

Kit, SoUd State Pulser - includes misc. 
parts and foUowing major parts: 

Vrnes Mrnea See: CTR&TC 

Pulser Housing Asm. 
Magnet Kit 

- Ring, Retaining 
-Magnet. Male 
- Spacer. Metal 

- Wisher, M.C. Accy Unt 
- Spacer, Plastic (TC, only 

O-Ring (HoiBing). 4-l/4>x4-3/8'xl/16' 
Clip, Retaining 

O-Ring (Ud). 3-3/4"x3-7/8"xl/16" 

Virics 
054190-003 
011813-001 
012663-001 
053678-000 
009990-001 

N/A 
000568-046 
054214-000 
000568-044 

N/A 

Mmes 
054190403 
011813-001 
012663-001 
053678-000 
009990401 
013114-001 
000568-046 
054214-000 
000568-044 

N/A 

Mmes 
See: CTR&TC 
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ROOTS* Meten Series B3 witb Life-Lubed Accnaoiy Units INSTALLATION OPERATION MAINTENANCE Meter Models SCI75-5tiM 173 

SERIES B3 Units 8C175 11C17S 1SC175 2M175 3M175 5M175 7M175 11M175 16M175 23M175 38M175 56MI75 

Basc Rating acfh 800 1100 1500 2000 3000 5000 7000 11000 16000 23000 38000 56000 

Max. Operating Press. l»fe 175 175 175 175 175 175 175 175 175 I? 5 175 175 ' 

RangeaHUty +/-1% 26:1 31.1 40:1 68:1 76:1 120:1 67:1 124:1 116:1 40:1 90:1 53:1 

RangeabUlty +/- 2% 46:1 58:1 78:1 126:1 139:1 215:1 115:1 ; 227:1 223:1 60.1 110:1 109:1 

Start Rate cfh 2.79 2.3 1.94 1.9 2.1 1.2 5.33 3.88 3.24 23 27 40 

Stop Rate clh 2.03 1.74 1.57 1.1 1.8 0.80 3.39 . 3 2 3 1.89 18 20 29 

Flow Rate. 0.5" w.c. Gas cfh 800 1100 1500 2000 2580 3975 5400 7300 9950 14800 20600 23000 

DUTerentlaL 100% Flow In. w.c. 0.26 0.356 0.459 0.495 0.64 0.733 0.984 1.07 1.27 1.0 1.5 1.8 

Drive Rate, CD/TD cfrev 10/100 10/100 10/100 10/100 10/100 10/100 10/100 10/100 100 / 1,000 100 100 100 

Mln. CTR Reading ct 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 2.0 2.0 2.0 2.0 

Nominal Pipe Sire in 2 2 2 2 2 3 3 4 4 6 6 8 

Flange/Flange Dim ia 6-3/4 6-3/4 6-3/4 6-3/4 6-3/4 6-3/4 9-1/2 9-1/2 9-1/2 16 18 21 

Oil Capacity: Side Inlet ot. 0.8 0.8 0.8 1.6 1.6 1.6 3.4 3.4 3.4 40.2 40.2 40.2 

Oil Capacily: Ibp Inlet az. 3 3 3 7.6 7.6 7.6 21.8 21.8 21.8 154 154 154 

CTR Venion 

Net Weight lbs. 18 22 24 26.5 29 35 48 62 83 202 244 284 

Shipping Weight HH. 20 24 26 28.5 31 38 51 65 86 232 274 314 

Carton Size in. 20x12x10 20x12x10 20x12x10 20x12x10 20x12x10 24x12x10 30x13x12 34x14x12 34x14x12 44x24x24 44x24x24 44x24ii24 

CD Veraion 

Net Welghi lbs. 21 22 24 29.5 31 38 51 65 86 205 247 287 

SUppIng Weight Ibs. 23 24 26 31.5 34 41 54 68 89 235 277 317 

Caiton Sbe In. 24x12x10 24x12x10 24x12x10 .24x12x10 24x12x10 24x12x10 30x13x12 34x14x12 34x14x12 44x24x24 44x24x24 44x24x24 I 

MODEL 8C175' 11075" 15075- 2M17S 3M175 5M175 7M175 1IM175 16M175 23M17S 38M17S 56M17S 

BASE RATINO 800 UOO 1500 2000 3000 5000 7000 11000 16000 23000 38000 56000 

Metering Pressae: PSIG 

1 0.8 1.2 1.6 2.1 3.1 52 7.3 11.5 16.7 24.0 39.7 58.5 

S 1.1 1.5 2.0 26 4.0 6.6 9.2 14.5 21.1 30.3 50.0 73.8 

25 2.1 29 4.0 5.4 8.0 13.4 18.7 29.4 42.8 61.5 101.7 149.8 

60 4.0 5.6 7.6 10.1 15.2 25.3 35.4 55.6 80.8 116.2 191.9 282.9 

100 6.2 8.5 11.7 15.5 23.3 38.8 54.4 85.4 124.3 178.6 295.1 434.9 

150 89 12.3 17.0 22.3 33.0 56.0 78.0 123.0 179.0 256.7 424.1 625.0 

175 10.3 14.1 19.0 25.7 39.0 64.0 90.0 141.0 206.0 295.7 488.6 721.5 

200 11.7 16.0 21.9 

* Series B3 ROOTS® Meter models 80175.11C175 and 15C17S are available in 200 PSIO MAOP 

* 
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IIXSTEAM INC 

Surepowr™ II 
Series* 

SERIES S U R E 49 

Electripowr 
Type SR 
600 Inch Pound Torque Output 

Highly reliable 
Costs less to install and operate 
than pneumatic and hydraulic 
actuators 
Shock absorber feature graduates 
emergency operation to prevent 
shock damage to piping, valve and 
actuator. 

Ideal for valve and damper applications 
where high reliability, accurate open/close 
speeds and automatic emergency shut-off 
or expurge are desirable. 

*(SURE) Spring Unified Rotary Electric 

• Easy, Low Cost Installations 
Connects to standard 2-wire, 120 Vac 
60Hz, 1 Ph, power line. 
(Optional 220 Vac, single phase) 

• Low Maintenance and Operating 
Costs 
No pumps, compressors or troublesome 
hoses, and tubing. Requires less 
electrical power than pneumatic and 
hydraulic systems. 

• Proven Dependability 
• Ideal For Automated Systems 
a The Most Economical, High 



I Performance Electric Rotary/ 
Spring Return Actuator Available 
Will Automate 
• Ball Valves-1/4"to 2" 
• Butterfly Valves - 2" to 4" 
• Plug Valves -1/4" to 1 
• Switches 
• Safety Devices 

STANDARD SPRING RETURN ROTATION 

HHP rai 
I 

AClUflTflh 

^ <*•>" !._ 
X i M i c h 

^ J . iir.i 

1. Switch SWI (supplied by customer) shown 
for illustration purposes only. 

2. Power to terminal TBI-2 will operate unit to 
counterclockwise (CCW) position. 

3. Power to terminal TB1-3 will operate unit to 
clockwise position. 

4. Thermal overload resets automatically and is 
standard on NEMA 4 and NEMA 7 
classifications. 

5. Diagram shows actuator powered to 
clockwise (CW) position. 

6. Loss of power will drive actuator to fail safe 
position as specified by customer. 

January 17, 2000 



Ftow Contro f 

Technical Specification for 

Electric, Spring Return, Rotary Actuators 

General 

A spring return, electric actuator shall consist of an aluminum enclosure containing an electric motor, a 
high-efficiency gear train, torsion spring, double-throw limit switches and a terminal block. Internal wiring shall 
be 18-AWG 600-volt UL/CSA-approved insulated wire that is terminated at the terminal block. The actuator 
housing shall have a suitably sized female NPT entry to facilitate the installation of conduit or cabling. Each 
actuator shall include a copy of the relevant wiring diagram and field installation instructions. 

Enclosure 

The actuator enclosure shall be designed to meet the following environmental requirements: 

• NEMA 4 (weatherproof) or 
• NEMA 4X (weatherproof/corrosion resistant) or 
• NEMA 7 (explosionproof) or 
• NEMA 4/6/7 (weatherproof/submersible/explosionproof) 

When required, certification of the above shall be provided by a recognized, independent testing authority, 
such as the following certifications by the Canadian Standards Association: 

• CSA NRTL/C* - Class I, Divisions 1 & 2. Groups C & D 
• CSA NRTL/C* - Class II, Divisions 1 & 2, Groups E, F & G 
• CSA NRTUC* - approved to UL standard No. 429 - Electrically Operated Valves 
• CSA NRTL/C* - approved to UL standard No. 1604 - Electrical Equipment for Use in Class I 

and II, Division 2; Class III Hazardous (Classified) Locations 

*The "NRTUC indicator adjacent to the CSA Mark signifies that the product has been evaluated to the 
applicable ANSI/UL and CSA Standards for use in the U.S. and Canada. NRTL, i.e. Nationally 
Recognized Testing Laboratory, is a designation granted by the U.S. Occupational Safety and Health 
Administration (OSHA) to laboratories that have been recognized to perform certification to U.S. 
Standards. 

Actuator mounting shall be universal to facilitate field or factory installation to the valve, damper or other type 
of driven equipment. The mounting surface shall permit 90° degree indexing to allow efficient electrical 
conduit runs with minimal interference from piping or structural components. The actuator shall be capable 
of operating in any mounting position. The enclosure will have an industrial quality coating. External bolting 
will be stainless steel. 

Sizing 

The actuator shall be sized and selected against operating torque requirements as stated by the equipment 
manufacturer. The actuator shall be sized to have a minimum safety factor of 1.5 to 1, or so that the rated 
spring ending torque is 1.5 times the maximum required torque of the driven equipment. Maximum torque 
is defined as the torque encountered during the spring stroke of the valve when operating under maximum 
working pressure / load conditions. 

Intermittent (Open/Close) Service 

For on/off service, the actuator shall be rated for 25% duty at the maximum rated spring ending torque. 
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Flow Control 

Technical Specification for 

Electric, Spring Return, Rotary Actuators 

Throttl ing or Modulating Service 

For on/off service, the actuator shall be rated for 50% duty at the maximum rated spring ending torque. A 
feedback potentiometer shall be furnished in the actuator to provide a feedback signal for the positioning 
device. Speed of rotation for modulating service shall be a minimum of 10 seconds per 90° rotation or slower. 

Temperature Range 

Normal operatinq environments: 

The actuator shall be suitable for operation in ambient temperature ranging from -40° to +150° Fahrenheit 
(+650C). 

Elevated ambient temperature environments: 

The actuator shall be suitable for service in elevated temperature environments when supplied with a thermal 
insulating cover. The actuator shall be capable of operation after exposure to an ambient temperature of 482° 
Fahrenheit (250° Celsius) for a minimum of 1 or a maximum of 3 hours. To prevent thennal transference, the 
actuator shall be suitably insulated from the driven device. 

The actuator shall full comply with the requirements of NFPA 130, 1997 edition. 

Actuators with Alternating Current Motors 

The AC motor shall be a fractional horsepower, permanent split-phase capacitor-type, electric motor designed 
to operate on a 120VAC-1PH-60HZ power supply. The motor winding insulation shall be class "B". A thermal 
switch shall be imbedded in the motor for overioad protection. When required by the application, the motor 
thermal switch may be bypassed. 

Gearing 

Reduction gearing shall be designed to withstand the actual motor stall torque. This gearing shall be high 
efficiency, spur type. The gearing shall be manufactured of hardened alloy steel and permanently lubricated. 
The gearing shall be connected to the output shaft by means of a clutch assembly that is capable of 
uncoupling the motor during spring operation for maximum spring force. On loss of electrical power, the 
spring shall drive the shaft and gear train in the predetermined rotary direction from any point in the rotary 
travel. The actuator assembly shall be available as a spring drive clockwise, or counterclockwise, to suit the 
requirements of the system. The spring stroke shall take no more than 8 seconds to complete. 

Spring 

Springs shall be manufactured from oil tempered, spring steel and Teflon® coated to prevent corrosion. 

Mechanical Stops 

Each actuator shall be supplied with mechanical travel stops for each direction of travel. These stop bolts will 
permit end stroke adjustment of +/- 5° of travel. 

Page 2 Document #201 
Revised: June 12, 2001 



Flow Control 

Technical Specification for 

Electric, Spring Return, Rotary Actuators 
Limit Switches 

Two adjustable, cam-actuated, end-of-travel switches shall be provided to stop the actuator at the ends of 
travel. These switches shall be of the snap-acting, double-throw type rated to 250VAC. The limit switches 
shall be UL/CSA listed to carry a power load equal to or greater than the locked rotor current of the actuator. 

Manual Override 

The actuator shall be capable of being equipped with an optional manual override to permit operation of the 
valve in the event of electrical power failure or system malfunction. The override device must be permanently 
attached to the actuator. The override shall not rotate when the actuator is electrically operated. 

Visual and Remote Position Feedback 

The actuator shall be supplied with local visual indication of valve position. Potentiometers will be furnished 
for remote position indication or for feedback signal on modulation service. 

Accessories 

The valve or damper actuator shall be RCS SurePowr Series, models Sure24, Sure25, Sure49 or SurelOO. 
These actuators shall have provisions forthe following options: 

• Temperature controlled space heater to prevent the build up of moisture due to condensation. 

• Auxiliary limit switches with the contacts wired to a terminal block for customer use. These contacts are 
to be dry. These switches are to be adjustable throughout the entire stroke and may be set at any 
actuator position. 

• Feedback potentiometers that provide continuous, remote indication of actuator position. 

• An electronic, analog positioning module capable of accepting a variable D.C. analog signal input. This 
module shall position the valve with an accuracy of .5% to 1% of total travel. This device shall also 
transmit a variable D.C. analog signal for remote indication of valve position. 

• An electronic module capable of transmitting a variable D.C. analog signal for remote indication of 
actuator position. The module shall be capable of driving a 500Q load. 
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POSITION CONTROLLER MODEL PC2000AIO 
CALIBRATION INSTRUCTIONS 

I. INSTRUMENT LIST 

1. Electronic multimeter. 
2. Signal generator, 4-20 mAdc. or 0-10 Vdc. 
3. Small screwdriver. 

CAUTION! DO NOT APPLY POWER TO THE ACTUATOR OR CONTROLLER UNTIL THE 
FOLLOWING CHECKS ARE MADE! Damage to the unit can result ifthese steps 
are not observed. 

H. PRELIMINARY CHECKS 

I . Verify that the electrical power source meets the requirements. 

2. Verify that the limit switches are set properly. 

3. Check applicable wiring diagram to determine which limit switch, OPEN/EXTEhyD or 
CLOSE/RETRACT, will be tripped at the MINIMUM command signal. The standard setting is for 
the CLOSE/RETRACT limit switch. 

4. Verify thatthe wire connected to terminal #1 goes to the MINIMUM command signal limit switch 
and the wire connected to terminal #2 goes to the MAXIMUM command signal limit 
switch (Fig. 2). 

5. Verify that the actuator feedback potentiometer wires are property connected (Fig. 2). Check for 
20 Ohms of resistance between wine/terminal 10 (standard), or 12 and wire/terminal 11 (slider), 
at the MINIMUM command signal position. See applicable wiring diagram. 

6. Check that the low voltage signal wires are separated in a different bundle from the power a.c. 
voltage wires. 

7. Analog signal wires shield must be connected to the signal source common ground. 

The actuator's limit switches and the feedback potentiometer are factoiy set; make the 
following adjustments only If necessary! ' 

III. SETTING THE ACTUATOR FEEDBACK POTENTIOMETER. 

1. Be sure the power is off. Loosen the retaining nut on the actuator's feedback potentiometer 
mounting bracket until the potentiometer can be freely rotated to the desired position. 

2. Manually run the actuator, bypassing the Position Controller, In the direction ofthe MINIMUM 
command signal position swftch; notice the direction ofthe feedback potentiometer's output 
shaft rotation. 
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2. Set the multimeter to the d.c. volts mode to measure thejspectfied voltages. Locate the test 
points on the Position Controller board (Fig. 2). With terminal #9 as common, check fon 

a) . +1510.6 Vdc at the capacitor C4 as shown in Fig. 2. 
b) . -15 ± 0.6 Vdc at the capacitor C3 as shown in Fig. 2. 

The correct voltage values must be present for proper operationi 

V. INITIAL SETTINGS. 

1. With the power off, verify that the actuator's feedback potentiometer is property connected to 
the terminal block (Fig. 2). See §11-5. 

2. Check or set the proper jumper (Fig. 2). If the command signal fails, the jumper setting 
determines the position of the actuator. ^ 

a) . Jumper J1 : MAXIMUM signal position, power to terminal #2. 
b) . Jumper J3: MINIMUM signal position, power to terminal #1. 
c) . Jumper J2: Fall fn place, no output power (standard). 
d) . No jumper ZERO signal position, power to terminal #1. 

3. DEAD BAND Potentiometer. PI. 

Tum the power on. Rnd the test point located by the DEAD BAND potentiometer. With 
terminal #9 as common, adjust the DEAD BAND potentiometer PI until the voltage at the test 
point Is 50 mVdc. It takes about three turns clockwise from full counterclockwise position. 



3. Feedback ZERO Adiustment, P3. 

Apply minimum input command signal or tum the command poetntiometer fully 
counterclockwise. The actuator should run until the MINIMUM command signal limit switch is 
tripped, stopping the actuator. Ifthe actuator stops before the limit switch trips, run the actuator 
manually or electrically bypassing the Position Controller until the MINIMUM command signal 
limit switch is tripped. 

a) . If the red LED is on, turn the feedback ZERO potentiometer P3, counterclockwise until the 
LED tums off. 

b) . If the red LED is off, turn the feedback ZERO potentiometer P3, clockwise until the red LED 
tums on, then counterclockwise until the red LED tums off, just to check for proper 
operation. 

c) . Recheck the feedback ZERO adjustment P3, by changing the input command signal. 

4. The Output Signal ZERO Adjustment. P5. 

Adjust the output signal ZERO potentiometer P5, for reading 4 mAdc on the ammeter. If 
necessary recheck output signal SPAN potentiometer P4 for MAXIMUM command position. 

5. DEAD BAND Adiustment. P I . 

Apply 50% ofthe input command signal. The actuator should run until the controller stops it at 
the middle position. Ifthe actuator is overshooting, tum the DEAD BAND potentiometer, P I , 
clockwise in small steps until the actuator stops; both LEDs should be off when this "null" 
condition is reached. 

Vll. The Position Controller's Check-out. 

Check the operation of the Position Controller by applying the proper input command 
signal (Fig. 2). See your specific wiring diagram. Use a multimeter to monitor the input and 
output signals. 

1. Gradually adjust the input signal until the MAXIMUM signal position is reached. The actuator 
must move proportionately, and a "null" must be attained at each position with both LEDs off. 
When the MAXIMUM signal position is reached, the actuator's limit switch must trip just £s 
the green LED tums off. ^ 

r 

2. Adjust the input signal in small decrements until the MINIMUM signal position is reached. The 
actuator must move proportionately and a "null" must be attained at each position with both 
LEDs off. When the MINIMUM signal position is reached, the actuator's limit switch must trip 
just as the red LED tums off. 

3. Make the last readjustments for ZERO (P3) and SPAN (P2) potentiometers for the position 
feedback; then output signal ZERO (P5) and output signal SPAN (P4) potentiometers for the 
output signal. 
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SWITCH LOCATION AND DETAILS 

SWITCHES t TO 4 ARC STANDARD IH ALL UOOCLS 

N. < io ! . ro 
IL OI'IN 

SiNCU- POlC. OOullU m a c * 
Ul ANO CSA USICO 
IS AUP ANO 1/7 n f . 
I M Oil 210 VAC 
1/2 A U P 121 voc ;' 
1/4 AUP 210 VOC • 
1 AUP I20VAC LAUP LOAD 

STANDARD NOTES: ; 
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WHEN LOOKING FROM TOP (CONTROL COVER ENO) OF ACTUATOR 

fc> IHE THERMAL SWITCH THAT IS EMBEDDED IN THE MOTOR WINDINGS 
^ OPENS AT 12(rC (250 'F ) TO DISABLE AND PROTECT THE MOTOR. 

O TERMINAL BLOCK (TB) CONNECTIONS IN THE ACTUATOR I 

LIMIT SWITCH CONTACT DEVELOPMENT 

OPERATION NOTES: 
A. POWER TO TERMINAL 1 & 2 WILL MOTOR DRIVE AND 

BRAKE HOLD ACTUATOR IN CCW MOST POSITION 
B. POWER 10 TERMINAL I & 3 WILL MOTOR DRIVE AND 

SPRING HOLD ACTUATOR IN CW MOST POSITION. 
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