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GENERal INfORMaTION

TheTX100/200-Seriesareadjustabledepthinsertiontur-
binesthatcomeinbrassor316stainlessmodelstofit3”to
48”pipe.Installationfittingsarestandard1-1/2"(101/201)
or2”(115/215)FNPT.Fittingssuchassaddlesandweldo-
letsmaybepurchasedeitherlocallyorfromSeametrics.

Rubybearingsandanon-dragpickoffgivetheseadjustable
insertionturbineflowsensorsawideflowrangeandlonglife.
Asensordetectsthepassageofminiaturemagnetsinthe
rotorblades.Theresultingsquare-wavesignalcanbesent
forhundredsoffeetwithoutatransmitter,overunshielded
cable.ThissignalcanbeconnecteddirectlytomanyPLC’s
andothercontrolswithoutanyadditionalelectronics.

Ifdesired,amodularsystemofelectronicscanbeinstalled
directlyontheflowsensorormountedremotely.TheFT415
(batterypowered)orFT420(looppowered)providesdigital
rateandtotaldisplay,aswellasprogrammablepulse;the
FT420alsoprovidesa4-20mAanalogoutput.TheAO55is
ablindanalog(4-20mA)transmitter.Programmablepulse
forpumppacingisavailablewiththePD10.

The “hot-tap” models (TX115/215) can be installed or
servicedwithoutshuttingdownthelinebymeansofa2”
full-portisolationvalvethatcomeswithanippleforinstal-
lationonthepipefitting.Inmostcircumstances,nospecial
toolisrequired.

fEaTURES

Rotor

Ruggedcastaluminumhousing

18FootCable

Modularelectronics(optional)
 •rate/total/pulse/4-20mA
 •blind4-20transmitter
 •pulsedivider

Compressionnut
foreasyadjustment,securelocking

Adapterfitting
with1-1/2”NPTthreads

Rotorhousing

Removablejewelbearings

TX101/201

SPEcIfIcaTIONS*

 Standard Micropowered (-04 Option)

 6-40Vdc/<2mA 3.5-16Vdc/60µA@3.5Vdc

 Magnetoresistive Magnetoresistive
 CurrentSinkingPulse CurrentSinkingPulse
 100mAmax 2mAmax
 3-40Vdc ≤SupplyVoltage

 TX101/115 TX201/215

 3”-10”(50-250mm) 10”-48”(250-1200mm)

Castaluminum
Brassor316SS
Polyprostandard(PVDFoptional)
Nickel-boundtungstencarbide/Ruby
 TX101/201 TX115/215
 None Bronze(316SSoptional)
 1-1/2”NPT 2”NPT
 
0.2-30feet/sec(0.006-9meter/sec)

+/-1.5%offullscale

200˚F(93˚C)

200psi(14bar)

0.44xpressureinpipe

#22AWG3-con,18’(6m);2,000’(650m)maximumcablerun

Power Source

 Supply Voltage/current

Sensor Type
 Output
 Sinking current
 External Pull-up Resistor

Pipe Size

Materials  Housing
  Sensor Body
  Rotor
  Shaft/Bearings
  Isolation Valve

fitting Size

flow Range

accuracy

Maximum Temperature

Maximum Pressure

Insertion force

cable

*Specifications subject to change. Please consult our website for the most current data (www.seametrics.com).
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Fair (unacceptable if air is 
present)

Fair (unacceptable if fluid 
contains sediment)

Best

Immersion.TheTX100/200-Seriesstandardsensorsare
notdesignedforcontinuousunderwateroperation.Ifyour
metermayexperienceoccasional temporary immersion,
asinafloodedvault,aunitmodifiedforimmersionshould
bespecified(Option-40).

10
x Dia.

5
x Dia.

FLOW

Aninsertionflowsensormeasuresthevelocityofflowat
onepointinthepipe;flowrateandtotalcanbeinferred
fromthisonepoint.Accuracyisdecreasedbyanyfactor
whichmakestheflowatthemeasuredpointunrepresenta-
tiveoftheentireflowstream.Thisincludesdistortedflow
patternscausedbyupstreamfittingstooclosetothesen-
sor.Theworstoffendersarefittingsthatincreasetheflow
ononesideofthepipe,suchaspartially-openedgateor
butterflyvalves.Fluidmovinginapipedoesnotflowatthe
samevelocity.Towardthecenterofthepipe,fluidmoves
fasterthanatthewall,andtherelationshipbetweenthe
twochangesasoverallflowrateincreases.Thischange
inthe“velocityprofile”canresult innon-linearity,which
meansthattheK-factor(seepage7)that iscorrectfor
oneflowratemaybeincorrectforanother.Recommended
depthsettings(seepage6)havebeencarefullychosen
tominimizethissourceoferror,andshouldbefollowed
carefully,especiallyinthesmallerpipesizes.

Piping.  For best results, the TX sensor should be  in-
stalled with at least ten diameters of straight pipe
upstreamandfivedownstream.Certainextremesituations
such as partially-opened valves are particularly difficult
andmayrequiremorestraightdiametersupstream.See
StraightPipeandFullPiperecommendationsonfollowing
pages.

Positioning the Meter. Horizontalisthepreferredinstal-
lationorientation,sinceitimproveslow-flowperformance
slightlyandavoidsproblemswithtrappedair.Bottom,top,
andverticalpipeinstallaationsareallacceptableifrequired
bythepipinglayout.

CAUTION: These water meters are 
not recommended for installation 
downstream of the boiler feedwater 
pump where installation fault may 
expose the meter to boiler pressure 
and temperature. Maximum recom-
mended temperature is 200ºF.
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INSTallaTION

STRaIGHT PIPE REcOMMENDaTIONS

(X = diameter) 5X10X

5X10X

5X20X

5X20X

30X

50X

Reduced Pipe

Two Elbows In Plane

Two Elbows, Out Of Plane

Expanded Pipe

Swirling flow

Propeller Meter

Partially Open
Butterfly Valve

Spiral flow
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fUll PIPE REcOMMENDaTIONS

Allowsairpocketstoformatsensor

Ensuresfullpipe

Post-valvecavitationcancreateairpocket Keepspipefullatsensor

Aircanbetrapped Allowsairtobleedoff

Better InstallationPossible Problem

Better InstallationPossible Problem

Better InstallationPossible Problem



INSTallaTION

Page 5

TX101/201 INSTallaTION

fitting Installation.TX101/201sensorscomewitha1-1/2”male

NPTpipethreadadapterfitting.Anyfittingthatprovidesthematching

NPTfemalethreadmaybeused.Installationprocedurecompensates

forfittingheightdifferences.Cutaminimum1-3/4”holeinthepipe.

Ifpossible,measurethewallthicknessandwriteitdownforusein

depth setting.  Then install the threaded fitting (saddle,weldolet,

etc.)onthepipe.

Meter Installation. Loosenthecompressionnutsothattheadapter

slidesfreely.Pullthemeterfullyupwardandfinger-tightenthecom-

pressionnut.Usingathreadsealant,installtheadapterinthepipe

fitting.Donotovertighten.Nowloosenthecompressionnut,lower

themetertotheappropriatedepthsetting(seediagramandinstruc-

tionsthatfollow).Besureflowisinthedirectionofthearrowonthe

housing.Tightencompressionnutfully.

TX115/215 INSTallaTION

‘Hottap’TXmetersaredesignedtobeinstalledandservicedwithout

depressurizingthepipe.

fitting Installation. TheTX115/215sensorshavea2”NPTthread

forcompatibilitywiththe2”isolationvalve.Anyfittingthatprovides

matchingNPTfemalethreadmaybeused.Theinstallationprocedure

compensatesfordifferencesinfittingheight.

If initial installation isperformedonanunpressurizedpipe, cuta

minimum 1-3/4” hole in the pipe.  If possible, measure the wall

thicknessandwriteitdownforuseindepthsetting.Theninstallthe

threadedfitting(saddle,weldolet,etc.)onthepipe.

If it isnecessary todo the initial installationunderpressure,any

standardhot tapdrillingmachinewith2”NPTadapter,suchasa

TransmateoraMueller,canbeused.Ordinarily,itisnotnecessary

to use an installation tool, since the small-diameter tube can be

controlledbyhandatallbutthehighestpressures.

Meter Installation.Removethesensorunitfromthevalveassembly.

Usingathreadsealant,installthevalveassemblyonthepipefitting.

Iftheinitialinstallationisapressure(“hot”)tap,removethe1-1/2”

x2”adapterbushingatthebackofthevalve.Threadthetapping

machineon,openthevalve,andtapusingaminimumof1-3/4”or

maximum1-7/8”cutter.Afterretractingthemachineandclosingthe

valve,reinstall theflowsensor. Whenthesensor issecure,open

thevalveandadjustdepthsetting(seediagramandinstructionsthat

follow).Besureflowisinthedirectionofthearrowonthehousing.

Tightenlockingcollarandcompressionnutfully.

Compressionnut

Adapterfitting
with

standard1-1/2"
NPTthreads

Compression
nut

2”adapterre-
movestomount
hot-tapmachine

Full-port2”ball
valveallowssensor

removal

Standard2”
NPTthreads

TX115/215 Sensor 
Removal

Lockingcollar
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Proper Depth Setting. Itisimportantforaccuracythatthe
sensorbeinsertedtothecorrectdepthintothepipe.
1.InTable1,findDimensionCforyoursensormodel
andpipesize.Subtractwallthicknessofyourpipe
(Table2)tocalculateDimensionD.
2.Measuringfromtheoutsideofthepipetothejointin
thehousing,asshown,adjustthesensorto
DimensionDandhand-tightencompressionnut.
3.Aligntheconduithousingwiththecenterlineofthe
pipe,asshownbelow.Besurethearrowonthehousing
pointsinthedirectionofflow.

4.CheckDimensionDonemoretime.
5.Tightenthecompressionnutfully.

"D"

TaBlE 2: PIPE Wall THIckNESS

TaBlE 1: DIMENSION “c”

 NOMINal PIPE SIzE
	 3” 4” 6” 8” 10” 12” 14” 16” 18” 20” 24” 30” 36”

9.16 9.08 8.99 8.82 8.48 8.14 7.80 7.46 6.78 - - - -

14.16 14.08 13.99 13.82 13.48 13.14 12.80 12.46 11.78 10.42 9.40 9.38 -

16.00 15.80 15.70 15.50 15.10 14.80 14.50 13.80 - - - - -

19.95 19.85 19.65 19.45 19.15 18.85 18.45 17.75 16.45 15.45 14.35 - -

TX101

TX201

TX115

TX215

PVc/Steel
Sch. 40

PVc/Steel 
Sch. 80

Stainless
Steel (10S)

Stainless
Steel (40S)

copper Tubing
(Type l)

copper Tubing
(Type k)

Brass Pipe

Duct. Iron
(class 52)

                                     NOMINal PIPE SIzE    

	 3” 4” 6” 8” 10” 12” 14” 16” 18” 20” 24” 30” 36”

0.216 0.237 0.280 0.322 0.365 0.406 0.438 0.500 0.562 0.593 0.687

0.300 0.337 0.432 0.500 0.593 0.687 0.750 0.843 0.937 1.031 1.218

0.120 0.120 0.134 0.148 0.165 0.180 0.188 0.188 0.188 0.218 0.250 0.312 0.312

0.216 0.237 0.280 0.322 0.365 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375

0.090 0.110 0.140 0.200 0.250 0.280

0.109 0.134 0.192 0.271 0.338 0.405

0.219 0.250 0.250 0.312 0.365 0.375

0.280 0.290 0.310 0.330 0.350 0.370 0.390 0.400 0.410 0.420 0.440 0.470 0.530
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SET-UP

connection.  Sensors are supplied with 18 ft. of cable.
Forsensorswithnoadditionalelectronics,seediagramfor
colorcoding.Forsensorswithon-boardelectronics,seethe
manualaccompanyingtheelectronicsmodule.

calibration (“k-factor”).Inordertoproperlyprocesspulses
fromtheflowsensor,anumbermustbeentered into the
control to which the sensor is connected.  This number,
calledtheK-factor,isthenumberofpulsesthesensorputs
outperunitoffluidpassingthroughthepipe.Itisnormally
providedforSeametricssensorsinpulsespergallon(see
Table3, below).  Thesenumbersarebasedonextensive
testing,whichhasshowncloseagreementbetweendifferent
TXsensorsinthesameinstallation.MostK-factorerrorcan
beattributedtoinstallationvariables,suchasdepthsetting
andfittingconfiguration.

Itispossibletofieldcalibrateasensorbycatchingthefluid
in a measured container and comparing with the number
of pulses recorded.  (To record individual pulses, set the
K-factoronthecontrolto1.00.)Thisisespeciallydesirable
iftheinstallationhaslessthantherecommendedlengthof
straightpipeupstreamofthesensor.Fordetailedintructions
onfieldcalibration,pleaserefertothetechnicalbulletinon
ourwebsite(www.seametrics.com/pdf/LT-13276-A.pdf).

RED (+) 5-24 Vdc

WHITE (signal)

BLACK (-) Power
18' cable standard

	
	
	 3"	 4"	 5"	 6"	 8"	 10"	 12"	 16"	 24"	 30"	 36"	 38"	 42"

 17.41 10.11 6.43 4.45 2.13 1.35 0.951 0.602 0.258 0.158 0.110 0.098 0.080

 19.49 11.19 7.07 4.08 2.33 1.48 1.05 0.660 — — — — —

 15.42 9.03 5.84 4.06 1.95 1.25 0.880 — — — — — —

 17.41 10.11 6.43 4.45 2.13 1.35 0.951 — — — — — —

 19.49 11.19 7.07 4.08 2.33 1.48 — — — — — — —

 19.39 10.91 7.10 4.11 2.36 — — — — — — — —

 18.89 10.75 6.90 3.97 — — — — — — — — —

 17.48 10.24 6.39 3.61 2.12 — — — — — — — —

 15.61 9.20 — 3.43 1.92 1.25 0.87 0.49 — — — — —

PVC/Steel
Sch.	40

PVC/Steel	
Sch.	80

Stainless	Steel
(10S)

Stainless	Steel
(40S)

Stainless	Steel
(80S)

Copper	Tubing
(Type	K)

Copper	Tubing
(Type	L)

Copper	Pipe

Duct.	Iron
(Class	52)

TABLE	3:	TX100/200	K-factors	(in	Pulses/Gallon)	for	various	pipe	sizes

Nominal	pipe	size
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(0.2)

(0.5)

(1.0)

(2.0)

(5.0)

(10.0)

(20.0)

(30.0)

TABLE	4:	Flow	Rates	converted	from	Feet/Sec	to	Gallons/Minute	at	various	velocities:	Schedule	40	pipe
Nominal	pipe	size

Feet	/	Sec

▲ 	 3"	 4"	 5"	 6"	 8"	 10"	 12"	 16"	 24"	 36"	 38"	 48"	

	 4.6 7.9 12.5 18 31.2 49.1 70 125 259 600 670 1090

 11.5 19.8 31.2 45 78 123 174 275 627 1460 1770 2820

 23 39.7 62.4 90 156 246 349 551 1250 2910 3530 5640

 46.1 79.4 125 180 312 492 698 1100 2510 5830 7070 11280

 115 198 312 450 780 1230 1740 2750 6270 14570 17670 28200

 230 397 624 900 1560 2460 3490 5510 12530 29140 35350 56400

 461 794 1250 1800 3120 4920 6980 11020 25060 58270 70700 112800

 691 1190 1870 2700 4680 7370 10470 16520 37600 87410 106050 170000

flow Range. Thesesensorsaredesigned tooperateat
flowvelocitiesof0.2to30feetpersecond(seeTable4,
below).  Iferraticreadingsareencounteredat lowflows,

checkthecharttoseeifflowisbelowminimumforthepipe
size.Thestandardshaftandbearingsshouldhavealong
lifeatcontinuoushighflow.

OPERaTION
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PaRTS lIST

TX 101/201 Parts

1 Upper housing assembly 30475

2 Housing Gasket 26211

3 Lower housing Not Field Replaceable

4 Housing screw assembly 26229 (4 required)

5 Plug, steel 26073

6 Plug, plastic 26079

7 Strain relief 07655

8 Sensor w/cable 26310 (Standard - FT420)
29953 (Micropower - FT415)

9 Tube Not Field Replaceable

10 Compression nut 14199 (Brass)
15064 (S/S)

11 Compression Ferrule 26065

12 Adapter fitting 30998 (Brass)
30999 (S/S)

13 Rotor housing O-ring 16454

14 Rotor housing 25977 (Brass)
25978 (S/S)

15a

15b

Jewel bearing assembly
(for carbide shaft)
               or
Shaft holder
(for ceramic shaft)

25901 (2 req'd)

16710 (2 req'd)

16 Turbine Rotor assembly 25946 (Polypro/Carbide)
25947 (Kynar/Ceramic)

17 Rotor repair kit
(consists of #15 & #16)

25930 (Polypro/Carbide)
25945 (Kynar/Ceramic)

3

13

11

10

9

8

7

65
4

2

1

12

14

15a

16

18
19

20

21

8

15b 17

TX 115/215 Parts (hot tap)
All part numbers are the same except those below

18 Locking Collar 14190 (Brass)
15070 (S/S)

19 Adapter fitting O-ring 26029

20 Adapter, hot tap 26130 (Brass)
26131 (S/S)

21 Valve assembly
(inlcudes Adapter, #20)

14225 (Brass)
15225 (S/S)

TX101/201

TX115/215
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TROUBlESHOOTING and REPaIR
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CAUTION!		Never attempt to remove a 
flow sensor when there is pressure in 
the pipe.  Loosen the compression nut 
slowly to release any trapped pressure.  
If fluid sprays out when removing the 

sensor, stop turning and depressurize the pipe.  Fail-
ure to do so could result in the sensor being thrown 
from the pipe, resulting in damage or serious injury.

Repair

*NOTE: Described here is the rotor/shaft/bearing configuration for 
the	carbide	shaft	model.	On	ceramic	shaft	models	the	shafts	are	in	
the	screws	and	the	bearings	are	in	the	rotor.	Follow	the	same	basic	
procedure	above.

Rotor Replacement.*  Rotors are easily field-replaced.
Shaftand rotorareasingleunit,andarenot replaced
separately.  If replacement is dueonly tonormal shaft
wear,bearingreplacementisprobablynotnecessary.If
therotorhasbeendamagedbyimpact,thebearingsshould
alsobereplaced.Rotorandbearingscanbeorderedas
akit(seepartslisting).Followthesesteps:

1.Unscrewthethreadedbearinghousingstoexposethe
 shaftends.Ifbearingsarebeingreplaced,backthem
 completelyout.

2.Removetherotor.Putthenewrotorinitsplace.

3.Threadinonebearinghousingpartway,thenthe
 other.Takecaretostarttheendoftheshaftinto
 thebearingholebeforetighteningfurther.

4.Screwinbearinghousingsuntiltheybottom.
 Note: Do not use excessive force.

5.Checkforfreespin.Blowinglightlyontherotor
 shouldresultinitspinningrapidlyandcoasting
 toasmoothstop.

Shaft

Turbine	Rotor

Bearing*	
Housing

Theflowsensorhasonlyonemovingpart,therotor.If
thisisturningproperlyandthereisnosignal,theHall-
effectsensor isnotoperatingproperly.  Tocheck the
signal, apply 12 Vdc regulated* power to the red (+)
andblack(-)leads.Setamultimetertovoltagereading.
Putthepositivemultimeterleadontheredwireandthe
negative leadon thewhitewire.Slowly turn the rotor.
Voltagereadingshouldswingbetween+12Voltsand0
Voltsastherotorturns.Ifitdoesnot,theHalleffect
sensorisnotworkingproperly.Checkingforcontinuity
isnotausefultestofthesesensors.

*NOTE:Anunregulatedpowersupplycanexceedmaxvoltage
ofmicropoweredsensor(graycable)anddamagesensor.

AllSeametricsflowsensorsarerepairable,andcanbe
returnedtothefactoryordistributorforrepair.
Please first obtain a Return Material authorization
(RMa) number.

Troubleshooting


