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1.0 PRECAUTIONS

The following precautions should be taken when working with LMI metering pumps.
Please read this sectioD carefully prior to installation.

Clothing

ALWAYS wear protective clothing, face shield, salety glasses and gloves when working
otr or near your meterilg pump Additional prccautions should be tiiken deDendins on
the solution being pumped. Reier to MSDS prccautions from your sohition iupplie c

Protective

A
L ! J J )
Water Pre-Prime

All LMI pumps are pre-primed $.ith water when shippe<l frorn the factory. If your solu_
tlotr is not compatible with water, disassemble the pump Head Assembly. Thoroughly
dry the pump head, valves, seal rirgs, balls and Liquifram- (diaphragml. Reassemble
head assembly tightening screws itr a crisscross pattern. Refill the pump head with ttre
solurion ro be pumped before primirg rhe pLrmp. (This u ill aid in primiog.)

Solution Compatibility

Tubing Connections

Determitre if the materials of construction included in the liquid h:rndling portion
of your pump are adequate for the solution (chemical) to be pumped. LMI pumps are
tested by NSF for use on mu atic acid al1d sodium hypochlorite. Always refei to t-he so_
lution supplier and the LMI Chemical R€sistance Chart for compatibility of your specific
LMI metering pump. Contact your local LMI distributor for further information.

Inlet and oullet tubing or pipe sizes must not be reduced. Outlet tubing size must not be
increased. Make certain that all tubitg is SECURELY AITACHED to fittinss Drior ro
start-up (see Section 3.3, Tubing Connectionsi. ALWAyS use LMI supplied triUing with
your pump, as the tubing is specifically designed for use with the pump fittines. It is rcc_
ornmended that all tubing be shielded and secure to prevent poisible lnjurf in case ot
rupture_oraccid€ntal damage Tf tubing is exposed to sunlight, black fw resistant tubing
should be ir$talled. Check tubing frequeDtly for cracks and rcplace as necessarv

Vinyl Tubing

Your cafton may contain a roll of clear vinyl tubing; this is only for cotrnection to the
retum line of the FastPrime'" Head and must not be used as discharge tubins.

Fittings and Machine Threads

AIl fittitgs should be hand-tightened. An additional l/g - 1/4 tum after the fittrns rs snnE
may be necessary to provide a leak-proof seal. Exc€ssive overtightening o. o." o] u pipi
wrench can cause damage to the fittings, s€als, or pump head.

AII LMI pumps have straight screw machine tfueads on the head atrd fittings and are
sealed by the O-rings DO NOT use Teflono tape or pipe dope to seal theads. Teiono Tape
may oily be used on the 1/2" NpT thread sirle of the Injection Check Valve, the stainless
steel Iiquid end connections, or if pidng is direcdy cotrnected to the pipe threads of the suc_
tion or discharge fittings.



Plumbing

Always adhere to your locar plumbing codes and requircments. Be sure iostallation croesnoX constrtute a cross connection. Check local plumbing cod€s for guiaehes. fMf is norrcsponsible for improper installations.

Back Press

/i\
L__!_J

ure/Anti-Syphon Valve

If you are pumping downiilr or into 1ow ur no sysrem pressurg a back pressure/antr"syphon device such as LMII Four-Futrctjor Vaf". ,t"riA t";r.t"fr"Jl;;;;;il"",pumping or syphoning. Contact your LMI di,triUrt.. 1", frrtnr.l"f"-._"i#l'^' 
"

Electrical Connections

WARNING: To reduce the sk of electrical shock, the metering pump must be plugged

:x",*lTlT'J*"'"1iff *"::Tfiffi?'iJ:T:,:;l"xi..li:i*.Ht*'s",i"Ji::
adapten! Atl wiring must conform to tocal electrical codes. If the'suppi, ".diJ"_"g"d,

*T:j:.%'"J,3:"1llj"r:.Tanufacturer stockins d;"t.tuto., o, uoirio'*",r."pii,?"r".

Grouno Fault Circuit Interupter

O A WARNING: To reduce the risk of €lectric shock, install only on a circuit protected by aGround Fault Circuit Itrterrupter (GFCI)

Line Dep

/i\
L-!---)

ress u rization

To reduce the risk of chemical splash during disassembly or maintenancg all installatrons
_s1r9uld_ Pleguipped with tine aepressudzarron capability Using LMII Four_FunctiorValve (4-FD is one way to include this fearure.

Over Pressure protectio;

To etsure^safe operation of the pump it is recommended that some type of safety/pres_
::.T:l.l]:-l l"]" 

be installed to prorict rhe piping and other system compoo"o,,. i,,IIlraumg oue to exc€ssive pressur€.



lNTRoDUcTloN ."ii:iar:r:i::

,,-,;;' 2,O lntroduction

LMI is the world's most veffatile manufacturer of economical and emcient metering
pumps. This manual addresses the installatiol, maintenance and troubleshooting proce-
dures for manually and extemally coltrolled pumps. LMI has a worldwide network of
stocking representatives and authorized repair cetrters to give you prompt and eficient
servtce.

Please review this manual carefully. Pay particular attetrtiotr to wanings and precautions.
Always follow good safety pmcedures, including the use of proper clothitrg, eye anil face
pmtection.

This manual is for Roytotrii" Series P* punps. '

2.1 Specifications

PiXXI P*XX2 P*XX9
Operatbg
Temperaturc

14 to 113'F
l0 to 45'C

14 to 113'F
-10 to 45"C

Voltage 110 to 120 V 220 ro 240 v
Frcquency 50 to 60 Hz 50 to 60 Hz

Max. Cunent 0.66 A 0.34 A
Wattage 3 9 W 42W
Fuse SD€cfication 1.25 AHT (5 x 20 mm) 1.25 AHT (5 x 20 mm)

L



2.2 Unpacking Check List

Your carton will contain many or all of the following items Please notify the carrier

immediateb if there are any signs of damage to the pump or lts parts

, c
t :

Metering PumP

Tubing (0 to 3 Rolls)

Iniection Check
Valve

Foot Valve

Ceramic Fool Valve
Weight

Four-Function Valve
(Optional)

I



3.0 Installation

3.1 Pump Location and Installation

Locate pump in an area convenient to solotion tank and electrical supply.

The pump shor d be accessible ibr routine maintenancq and should nol be operated in
ambient temperatures above 113"F (45'C). If the pump will be exposedto direct sunlight,
LMI black. UV resistant tubine should be installed.

3.2 Pump Mounting

3.2.1 Flooded

INCOBBECT
Avoid lhis ryp6 ol la s€ flooded suclion.

The pump can be mounted in one of two ways:

A. FLOODED SUCTION (ideal installation); or

B. SUCTION LIFT - when suction lift is less tian 5 feet (l .5 m) for solutions havirg a
specific gravity of water or vlscosity of less ihan 100 cst (ce[tistokes). For denser or
more viscous solutions, coosult distributor.

Your LMI metering pump must be mounted so that the suction and discharge valves
are vertical. NEVER position pump head and fittings horizontally.

Suction

Fot flooded suction the pump is mounted at the base of the storage tank. This installation
is the most trouble-free, and is recommended for very low outputs, solutions that gasify,
and high-viscosity solutions. Silce the suction tubing is filled with solution, p ming is
accomplished quickly and the chance of losing p.ime is rcduced. A foot valve is not nec-
essary in a flooded suction installation.

When pumping downhill or intolow or no pressure system, aback pressure/anti-syphon
device should be installed to prwent overpumping or syphoning

Although popolar for all solutions, LMI reconmends flooded suclior installations for
all high-viscosity fl uid applications.

CORRECT



3.2.2 Suction Lift - Wall Bracket Mount

The pump m ay be mounted using an LMI Wall M ount Bracket Assembly (part no 34643)

dh;tly ;bove the solution taDk. A pump mounted in this manner allows for easy chang-

ins of solution tatrks or drums.

3.2.3 Suction Lift - Tank Mount

The pump may be m ounted on a molded tank prcvided there is a reoess toteep the pump

stati;nary. LMI 1O-gallon iant (part no. 27421), 3s-gallon tank (part no 27400), and 50-

gallon tanl tparr no.2bl50l ha!e molded recettcs for pump mounttng

3.2.4 Suclion Lift - Shelt Mount

Tbe pump may be mounted on a shelf (customer supplied) maintaining a suction lift of
less ttran s ft 1t.s m; An LMI mountitrg kit (part rumber 10461) is available for securing
the PumP to a shelf.

f



3.3 Tubing Connections

Coupling Nd +

A. Use only LMI tubing.

B. DO NOT USE CLEAR VINYL TABING ON THE DISCEARGE SIDE OF THE
PUMP The pressure created by the pump can rupture vinyl tubing, which is only for
connection to the return line of the FastPdme- fitting.

C. Belore installation, all tubing must be cut with a clean square end.

D. Valve and head connections from the factory are capped or plugged to retain pre-
prime water Remove and discard these caps or plugs before connecting tubing.

DO NOT USE PLIERS OR PIPE IYRENCH ON COAPLING NUTS OR FITTINGS.

To assemble tubing into the fittings:

1. Put coupling nut over tubing.

2. Press on tubing sleeve about one inch (25mm).

3. For %" or 6mm OD tubing cut tubing so that ',/4" to %" protrddes from the sleeve. For
all other tubing push tube to the bottom of groove in end cap.

4. Tighten the coupling nut onto the fitting.

10



3.4 Four-Function Valves (4-FV)

AFV pfevents syphoning when
pumpingdownhil into
low or no pressure.

,l-FV preyents syphoning when
pumping inlo a vacuum such asthe
suction side of a recirculatjng pump.

Your pump may be equipp€d with a 4-FV or standard discharge valve. If your pump is
not equipped with a multi-function valve and you feel it is needed in your application, it
can be purchased as an accessory Contact your local LMI stocking distributor. The lea_
tures of a 4-FV are listed below.

l. Pressurc Relief: If the discharge line is over pressu zed, the valve opeN sending solu_
tion back to the supply tank.

2. Line Depressudzation: Opening the relief ktrob provides line drain back to the supply
tallK,

3. Anti-S]'phon: Prevents syphoning when pumping solution dowDlill or into a vacuum.
4. Back Paessue: Supplies approximately 25 psi back pressure to prevent overpumping

nhen I i tr le or no syrtem back prercure is present.

t
Typical Installations Requiring the Anti-Syphon

Feature of a Four-Function Valve

1 l



3.5 Four-Function Valve lnstallation
Di$harge

1/4'Tubing

Bonom Tubing To

"o,u,'onruTi t*nl"5'f;iff*n* i:Tf
orDrum tiglt€ningconneclor.

FouFFunction Vafue Tubing Connecilon

To install the 4-FV screw in the valve and hand tighten. Ar addi-
tional l/8 - l/4 tum may be necessary to prevent leakage.

1/4" O.D. tubing connects to the side of the valve and acts as a
return line to the solution ta[k. To ensure priming, this tubing
must NOT be slrbmers€rl in the solution-

3.6 FastPrime'"

Thisretun lite tabing,ntrst be secured to ensvrc lvmped nlution will safely retan to sapply
ta k.

The FastPrime- Head is equipped with a valve that allows for opening the head to at-
mospheric pressure When installing a pump equipped with a FastPrime- Head connect
the 3/8" outer diameter clear vinyl tubing provided with the pump to the barbed nozzle.
Route the vinyl retum line back to the solution lank. This tubing must not be subderged
in the solution-

3/8" Clear VinylTublng

t2



3"7 Foot Valve/Suction Tubing Installation

The Foot Valve acts as a check valve to k€ep the pump primed in suction lift applications

The foot valve is desigled to be submersed in the solution tank or drum and must sit ill

a vertical position at the bottom. Position approximately 2 hches (50 mm) oil the bottom

if the tank or drum contains sediment

The ceramic weight, when installed, helps position the foot valve ir a vertical position'

L Attach the foot vah€ to one end of the suctiol tubing (see Tubirg Connections, Sec-

tion 3.3).

2. Slide the ceramic weight over the tubing end utrtil it contacts the top of the foot valve

coupling nut.

3. Place foot valve and tubing into the solution tank. Check that the foot valve is ve icat

and approximate$ 2 inches (50 mm) ftom the bottom of the tank or drum (see illus-

trationj. Connect the other end of lhe tubing to the suction side of the pump bead
(bottom side) (see Tubing Connections, Section 3.3).

2.0 in. {50 mm)
for Sedinent Accumulation

Tilied Sideways UI|LL NOT PFlllME

INCOFRECT CORRECTa
l 3



3.8 Iniection Check Valve and Discharge Tubing lnstallation

The Injection Check Valve prevents backflow from a treated line. Install the irt€ction
check valve at the location where chemical is being injected into the system. Any size
NPTF fitting or pipe tee with a r€ducing bushing to 1/2" NPTF will accept the itrj€ction
check r.alve. Use Teflono tape or pipe dope to seal the pipe threads onrJ,.

When installing the Injection Check Valvg be sure to position it so that the valve €nters
the bottom of your pipe in a vertical position. Variations left and right within 80" are
acceptable (see illustration).

After cutting aI1 apprcpriate length of tubing, comect tubing to the injection check valve
then back to the discharge side of the pump head. Make sure it does not c mp ol come
into contact with hot or sharp su aces (see Tubing Connections, Section 3.3).

F€ducing Bushing' l ' 1 0 1 l 2 " N P r '  
/

tcustomer swnbd) 
,,./

l 4



4.0 Operation

4.1 Output AdiustmentControls

1. Power/Mode Selection Button: This button allows convenient staatins
and :topping of the pump. For pumpq wilh extemalconrrol capab it !
(?+3, P*7, P+8) this button switches pump operation b€tween intemal aDd
extemal modes. When operating in internal mode the pulse Indicator
Lighl will flash green. When operating ir extemal mode the pulse Indica-
tor Light will flash ycllow

2. Spe€dAdjuqtment I<nob: This knob provides adjustment of the strokins
speec. I-or pumps uirh $ir knob {P l.  P 7. P 8) (uming lhis kDob clock-
wise aJ increases stroke frcquency (speed) lrom a midmum of I sttoke
Per minute.

3. Stroke Adiustmert Knob: This knob provides adjustment of the stroke
length. Tuming this knob clockwise l.) increases the stroke lensth. which
reouJls in a higher amount of chcmical displaccd per stroke. I i is recom-
mended that the stroke lange stay betwe€n 20o% and 100%.

4. Pulse Indicator Light: This light will flash green when pumping in internal
mode, and will flash yellow when pumping in extemal mode. The light is
on between sbokes and off during the actual stroke.

5. Low-Level Indicator Light: This light will turn red when a Low_Level
Sensor registers a low chemical level. This will tum ofl the Dumo. you
mu\l ha\e a Lo$-Le\elsen50rconDeLted to tbe pumplhrougfr r l i  Lou-
Level Connector for this fulction to operate.

6. Low-Level Connector (3-Piii This colnector is for the connection of a
Low-Level Sensor (48413). The lowJevel switch input connections are
always active for all models h all functional modes If the fluid level droos
belo$ rhe le!el specif ied by Lhe Low-Le\ el SeDsor lhe pump \r i l l  orop and
the Low-Level Indicator Light vr'ill tum on. The pump is designed to rec-
ognize an open circuit as full, and a closed circuit as empty. The Din func-
tions are as follorrs:

1. Low Level Signal
3. No Connection
4. Ground/Retum Connection

a

l 5
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?. Extemal Control Connector (s-Pio): Tlus connector is for the connection of various
'' 

ffifi;;".."*" th"t "in be used to externally control the pump Thepin,tutrc-

iii". i""Jirt" *it" ""ror for the standard LMI extemal control cable) are as lollows:

I . Remote on Signal (Browr)
2. Ground/Return Comection (White)

i. i.i"-"f-p"f." sfg."t (Blue) iused orly with P*3' and P*7 Sedes pumps)

i. llrX*i 3Y,I[tlXi?3,11"]t"oo*, ,o,"u onrv with p*8 Series pumps)'

Some ol the accessories available for use with P+3, and P+7 Series meterng pump.s are

t.i"J tj"* r.i"; tl"t an Adapter cable (48488) is needed when connecting any of the

MICROPACE(TM) uaits or flowmeters'

A. MICROPACE- ArD CorNerter (MP-100) - for translating a 4-20 milliamp signal
' tnlo 

ao analog sigDal.

B. MICROPACE- Divider (MP400D) - for reducing the frequency of high ftequencl

pulses.

C. MICROPACE- Multiplier (MP-500M) - for increasing the frequency of lot

frequency pulses.

D. Polse Tratrsmitte! (48489) - for pulsing in time with another LMI Electrod

Metering PumP

E. RFP Flowmete! and Programmable Divider - for pacing the strcke frequency oI

of the system flow

F.FCFlo\tmeter/Contactor-forpacingthestrokefrequencyoffofthesyslemflo\r

Start-up and Adiustment
.Thepumpisnormalbself-primingifsuctionliftis5ft(1.5m)otlessandthestepsbelo

are followed.
' Pwnps are ship\ed from the factorj with iratet in the pump head to aid in ptiming'

+-zr sunuplpriming for FastPrimerM Heads

Re.td this entire section comPtetely before Poeeditrg'

When all precautronary steps have been takeo'.the pump is mounted' and the tubing

securely attached. you ma) now slan pnn ng the pump'

1' Plug in or switch the PumP oa'

2- Whde the pump is rutrning, set the Speed Adjustment Knob and the Stroke Adjut

detrt Knob at 100%'

3. Tum The FastPrime- knob I to 2 tums counter-clockwise d'

4' The suction tubing should begin to fll with solution from the tank'

5. A small amount of solution will begin to discharge out th€retum line of the FastP m

' uutn". Oo"" tlo' iupitoiturn the 
-knob 

ctockwiie U until hand tight aod SIIUT TI

PLMP OFF.

6. The PumP is now Primed'

7. Proceed to output adjustment' Sectiotr 4 3'

4.2



Att stalt-utPriming for Pump supplied with 4-FV

Reail this entbe secTio, completel! before pruceeding'

when all Drecautionary steps llave been taken' the pump is mounted' and the tubng $

...u..ty uito.l"a. you ,oay oo\^ start prifiurg Lhe punp

1. Plug in or switch the PumP on'

2, Wlile the pump is ruoning' set the Speed Adjustment Knob and the Stroke Adjust-

ment Knob at I 00%.

3. 1/4 tum open the rclief side (black knob) of the 4-FV

4. The sufl ion Iubiog sboLrtd begin lo l i l l  r i th qolul ion lrom the lanI

5. A small amount of solution will begin lo discharge out the return-Lh9-tlll: 4-FV
* 

a"J ';;;;;;". l/4 turn or release tbe knob and sHUl THE PUMP orr

The pump is now Primed.

Proceed lo oulpul adju5lmenl Sef l ion 4l '

+z-s surt-uplPtiming without 4-Fv

Reail this entire section completely b€fore proce€ding

when all precautionary steps have-b€en taken' the pump is mounted' and the tubing ls

secur€ly attached, you may pnme the pump

1. Plug in or switch on the PumP'

2. While the purnp is rundng, set the spe€d knob and the stroke knob at 100'

3. The suction tubing should begin to R1l with solution from the tank'

4. once the solutioo begins to exit the pump head on the discharge side, SHUI THE

1

PUMP OFF.

5. The purnP is now Primed'

6. Proceed to output adjustmelt, Sectiotr 4 3'

4. Output Adiustment

Once the pump has been primed' an appropriate output adjustment.MltsT be made'

e"tp o"tfrt  t f t" '  a te catculated dnd adjustments made accorchngl)

t l
l'7



+5--'-.gl Tout PumP outPut

Exuple: P'151-998SI

UseMa-\output(ftomdataplateonsideofpump)=1GPH(lgallonperhour).

If the pump is set at 60yo speed and 70yo strok€ length' the approxi$ate pump out-

put is:

1 . 0 x 0 . 6 0 x 0 . 7 0 = 0 4 2 G P H

[r,, lr inlv b\ 24(hours in one da] ) lo calculare io gllons perdal lfpump is Dot equipped

il,1':t#i;;ffi;i.;"r"Jui' uv vru' p'*p output x % stroke onrv

4.32 Calibration in lnternal Mode

once insrallal ion is complere and tbe apDtoxi$1T 
:::il1'::;o�;::"tff'fe5*"l:,:T"H""'l ff ;:'"'"T' il:fff ,ilii[i;i*'f*':.': Iii#"JJ: H,;;'"",:i

*1i1fl'.'"'"',T;l':::i ;:iJ;:;:fi'"; ;J;;rrrom rour rocar LM I disLribLrtor'

rel pubtication 1798 )

Be sure uhe pump is primed and dtscharce tubinl""lill5iliT:::::J"*:' 
nlfi"ff,t"TlJ; lffi:1Jilffi;i;;i;';' incrudirg ractorssuch as

ili#ilf"*1i,*h'u viscositv' and suction lift)-

Place the Foot Valve in a graduated contai$el with a volume of 1000 rnl or

InOT€.

3. Plug in a od sr itch pump lo lllemal N4 ode Punrp until all the air is exia usted

from tbe sucLion line ano beao'

4. Tum tie pump off' Refill gaduated coltainer to a level starting porm 
^ .

s.Lsinsastop$atchor:::::T'H5t"H,t;:i'iJ;::i1'�J.1"f .^H"".r"'"%:il
r 170 oump strokes mrnlln*' ' "" '""1;i;;nurlber 

of srrokes during tb
vou ian bi ot the resulls Be sure t0 c'

litiurarioo petioa "n"n making compansoos'

6. rurn rhe pump oft N9':'h'.lT: :T.:iff ilJiH:""""i:;i:'J"t"Tff'i,:
the sradu;te. Now, calculate the ourpr

hourq daYs, etc)'

7.tf rheoutputistoor"l.:"9l.Tl'-'il'"'"h,'r.?L;;Til';;HT'.ffi :,L"yJ
lhe Speed Adjustment Knott to nne-

o uired correc rion aod repeat steps | - /

Calculate the approximate output of the pump as follows:

i l**r=rot"u*orttrtt*tpeeo*zsrnore



4.3.3 Calibrationin External Mode

1. Since pump output is govemed by a[ external device such as Flow1neter_Pulser'

Liquitron; Coniroller or 4-20 nA DC signal from aI1 instrument with an l'MI

An;log-to-Digital Converter only the output per shoke may be calibrated'

2. With pump pdmed and discharge tubing conn€cted to the injection point as it would

be in normi service, place Foot Valve Assembly in a graduated container with a vol-

ume of 1000 ml or more.

3. Switch pump to Interml mode with Sp€ed Knob set at 100% until air is exhausted

from suctio[ line and PumP head.

Switch pump OFF and refill graduate to a startlng pornt.

Sv/itch pump ON and count the numbel of stmkes for exactly one minute, then switch

pump OFF.

6. Note volume pumped during the calibration period of one minute- DMde into this

the number of stroles to det;rmine the volume of solution plrmped per stroke'

Example: 720 ml in 240 strokes = 3 0 fnl Per stroke

Multiply this by your expected stuoke rate per minute, per hour ol per day and compare

with desired output rcqurrements

7. Turn Stroke Adjustment Knob to your best estimate of rcquired correction and rcpeat

calibration proc€dure.

I
4.

5.

t

I
I
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4.4 Methods of Extematty Triggering or pacing p-3, p.7, and p.8 pumps

Method ot Triggering p.3, and p? pumps Through Exteinat Comrot Connecror

1 �

L;-

l- 
-- rille <

\J- "*u" .

These pumps hav€ two operating modes: Local @ulse Indicator Lisht fla
greenl and Remore fPul-e Indicator Lighl Bashes yeuow). pre.sing ibe po

Switch or tmnsistors must be capable of switchiq 24V f
I 5 milliamperes. Minimum time in low impedance state (O
25 mil l isecoDds. Minimum time in high impedance srate ((
is 50 milliseconds.

PIN
3

2

3

2

3

2

3

2

configuratio[ for operating node is Local mode.

Wlen the pump is rn Local mode the Remote On/Or input is ignored. Wher
pump is in Remote mode the Remote On/Off input is always monitored.
pump will return to the last power mode if power is interrupted.

Selection Button switches between Local and Remote modes. The del

d 
4mmnraTtg

T opl*-
I sssr I

e'wico"ar

T 
1,r0 minirne pc

20



-

knob.

4-41 Control Modes

c+tl tocat ltlodewn* 
io t-o"d -oa" the P*3 pump runs cootinuously at "oaximum speed'

. when ia Local mode I*7 alrd P.8 pumps run at the speed indicated by the speed

il.+ r g netot" ttlode (lor P-8)
In Remole mode the puflp speed is controlled bl 

:-Tlti'*ea(mA) 
Analog Input signal

rhe factorv defautt sf,ffi io' tn" eouroe rnp* "'":1(T*H[T; "1#tl"]T"""J:;
4 mA = r stroke per min"; *" P4 i"!]:^Y:TP lll li,'flil **' otgh and row rnpur

44i7 nemoG Mode Gor P.3' and P-4

;'$; ffi ;;"s'occurring rasto trran i,:::",fi"Til3;1;",-3;:mirrute 
(ress

In Remote mode puset:"":i:1"" :::;,;;;t le". *ran 25ms are igoored.
lhan 50ms apaf l)  and pulses $l to a uu'4"

. fr:"'J":;;;;. 'oo 1',1o3ig' 
-*" (SPM) and 1200 purses per minute

;;;i;iil;d*P '"onins at 240 sPM'

;#;;;; _"s tha-n 240 spM results in the pump stroking at tiat rate.

the PumP will stop'

1",,*$;[it#;i1ff-ft{il$:kr-;:'*'mr;:l;x'ru;ml
flash green and yellow altemarery at du"

fo ttre defautr seltidgs the last-level rrA^i"rrl il srealer tban lhe slow level tr1A lnput

i1i, ii".*" ^ ai,i, *rioo. ro.ai,.", *tffi$:.fl;:l';."9l"tt,:tr";:l

1il"',i11'l[f ill?ll;l^'i.f ]f'.,en$ffi iru*"n'
Rever'e aclion is wben the slolt level mA inDul is grealer tbao the fasl le\el mA inprt ln

:il:'"T:l;i::i*:s w:l:;: ;'^ "' "xir;':ilt#:.ffi:f [":'l:""i::l

2 l



4.4.1.4 Calibrating ttre nnafog InFut Settings (for p.8)

oPERATION''.,.

1. Press and hold the power/Mode Selection Button for more than 5 secollds. Thisthe calibratior mode. pumping will stop while in calibration model
2 Turn the speed Adjustmetrt Knob completely crockw.ise u to enter the fast rever alnput state. The pulse Indicator Light will flash 1 .""ord gr""; t ;;;;;J;;;;
3. Apply the desired fast level analog signal aDd press the power/Mode Selection Blor less than 3 seconds. The pulse lad-icator Ligl,t *li b" g.""o fo.i.;'iiiieflsumtng flashing to confrm storage of the setting.

4 Turn the Speed Adjustment Knob coapletery counter-crockwise o to enter thelevel analog input state. The pulselndicator Light will flash I second yellow % sr

5 Applyrhedesiredsloq evclanalogsjgnaland press the power/M ode Selection Bfor less than i seconds. The pulse-lnii
rc\umirg fla\hing ro co*r, .r.rr*. ";iltt,:rirgjr 

witi be vellow lof I s€cond b

6. To r^elrL'n rhe pump to the faclory defaJI selt ings lum lhe Speed Adiusment Iro 50 ". Ttc pulse lndicdtor I ighr rhou.d f ldsh I:"."";; ; . ; ' i ,"#;; j ; ;  1
pr-ess the PowerMode Selection Buttol].

7 To exit calibration mode press and hold the poli/erlMod. selection Butto' for Ithan 3 seconds.

22



) -.,,-,,5.0 spare parts Replacement and -t::::"*:::::::":"":.-o*-

r I\4r recommends repra:'cf":q'::'l':'TJit'Jl"^#:i#;;';' "t or RP\4 Pro
["t"' to tn" rurw"t"'i":ttr:TX,#:t'Jii il'ffi i'it'itoto''
Pai- kit numb

5.1 cr=epressur'rzngtneoi:tPls::ll:
fibffiHff"''iled with t4-Fv onry)

::;;:;;";::r-":""'ve t'tuhins' fate shietd' safetv gtasses and stoves when perfumins

'oir'aoin 
"non'n o' '"placcfient on yout fufil'':" 

:;';: ;;; ; -"rty, * w !tr^'"*li" ^,Ly;i #';;f i{ I:i :!t :f:i:::i:;)':;;i;;;:il:;:,1fl;1"#:X:";.::::,i#x:::;;;;;;:;;;;LM,sFou'�-Fmc'�ionva've

5.2 o"n'"ssurit 19 1t.e .DJaTs:::T
il:i!fti:;;il ;;'"'imerrHeads onu

ssJety glasses a d glores when petlonrtng

ff::i:H"!'::1:l;L!#';{tr;x::y''

'li-7Vi 
t"i"i iq ' nctute this feante'

Read steps I aad2 below before prorce'Iing

;lii:,;:lft,J*"*',tfi sT.HlI"H'JiH i#:iliT'":il"l :"'fi'Ti*f; 1*"T* *

Be swe yoar telief tabi'tg is co" ecteil to lour 4'FV and runs back to loat sollttio" ilrafi

ot tattk.

2 rum $e brack.knob'l ll1i:1,1 "I#;,lL::' i{l"i'J:'f iJi.':'il"s:il;i1"il
second:. Tbe discharge ''".: '::.:"'[."i";;!tL 

'oturlon a'u. or tark Tben re-

solurion drainq back"d::: l::"": ,"#iil.* ;""; ro Dor!0al posirion
lease the yellow knob' ano 7a turI t"'

Read steps 1 awl2 below beforc proceeanS' 
r. . chnt ofl

' T,ilH5j""1.il::i-T:'51:l:*';ll;:'l,i1l,ti'"i"".ll,".i",iillT; 
:l;J.'

Be stte yout rclief ttbing is co tecteil to lou FastPtinrc- valre and ru'/rs back to lort soltr'

';;;;;;;;.'-"- 
f "* -e'"*i9.1:h1{i 1 ::i:Hfi-iff x#i1*'[:'ii;HT :'i.i"'.fJfi :J::: i::'" l:'T"-".'"':J :""'"'ixt,*llnf *.:',n\T'i::',-- i" .^* a.oressurized. Keep vatve opcr '*'i,rilii" 

t".t a*mse U to tighten-"f,'irr"ioti"gi"to 
tot"tion drum or tanK'

tion ibwn ot turk'

knob to closed Poslfloa'
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5.3 Liquif ram'. (Diaphragm) neptacement

t

ALWA-YS wear protectit'e clothing, face shielt, safety glasses anil gloves when working
:0,-:.:!.:T:!:rr!r,",tnance.ot rcptacment o, yoa, pun,p. See"MSDS infornaii.
sotulton supptiet Jbr alditionq I preeautionr.

LMI meteri lg pumps are designed for Lrouble-free operarion. yel routine 0raintenor era-\rom_enc parls rs eosenrial for optimuo peformaDce Tbjs in\ol\es reDlacin!
Lrquu ram - cartndge val\ es. O-ringr 4_FV cap assemblies and the inlecrion i leck i
lllig^_il 

re:ommends replacing.rhese parrs aL least one a yeal ho\ e,er. frequ,wrrr depend oD your part icular apDlical iotr.

When replacing the Liquifram'-, the cartridge valves, or O_rings, the injection check vspdng should also be replaced (see next Secrion 5.4). A Spare Farts Kii o, RpM p;; ikit containing these pafis may be obtaioed from your loial distributor.

Replacing the Liquiftam"":

1. Carefully depressurizg drain, and disconnect
discharge litre (see previous sections ln
manual).

2. Place the Foot Valve into a container or ware:
other neutralizing solution. Turn the pump or
flush the head assembly. Once the pump head
been flushed, lifl the Foot Valve ouaof the solul
and continue to pump air into the pump head u
the pump head is purged of water or neutraliz
solution.

lf t hc-liquid, annd bc punppJdup ta Liquitt.tn t.upt,
tarclull) di\t)ntrct I thc sutrion ancl disrharg. tub
Ltsitlg ptotectire clolhing, gloyes and.fAce shield. Renl
the Jour screws and washers from the head anrl immt
the heal in narer or oth.r eutnli:iag ,olntion.

3. Start the pump While rujming, set the Sftoke Adjustment Knob to 0ol and tunrprLmp olL

4, wilh lbe unir ol l  unscreq rhe Liquifranl '  b) careful ly graqping the ourer edse arurnmg tt counter-clocktai.c O. Discard old I iqui lram ". Remo\e the Adapte; D(located behind the Liquifram',) and ensure thaithe diarneter of the i^ir"ai""ti.,
tDe \ame a! Ihe dlalnerer ol '  Ihc ,eplacement Liquifram,",.

5. Remove Adapter Disk and check cotrdition ol the Shaft Seal. Replace Shaft SealnecessaD.

6. Replace the Adapter Disk so that the drain hole of the disk is oriented downwal
and the mou[ting holes line up $.ith the mounting holes of the pump

Be carcfal not to scratch the Iefotp face of the new Liryifiam-.
7. Screw on the new Liquifram^ clockwise tr untii turned all the way in. Start the Dunand Iurn the srroke lnob ro r00'0. Stop rhe pump.

8. Remount the pump head usilg the four (4) screws and washers Tighten in a criss_crcpattern. After one week of operation, aecheck the screws ;rnd tigite,, if rl""oru,

&nfr



], 5.4 CartridgeValve and O-ring Replacement

ALWAYS tlear protecth'e clothing, face sbield safet! gh.sses anil glares when workin{ un
ot performing any maintenance or rcplocement o you pump. See MSDS infotmationftom
solution suppliet for additional precaartons.

Refer to the LMI Metedng Pump Price List for the propet Spare parts Kit or RpM pro
Pac* kit number or contact your local LMI stocking distdbutor.

1, Carcfully depressurize atrd disconnect the discharge line (see Section 5.1 or 5.2 in this
manual).

2. Place the Foot Valve into a container of vater or other neutmlizins solution. Turn the
pump on to flush the head assembly. Once the pump has been flished, lift the Foot
Valve out and coatinue to pump to let air into the pump head until pump is purged
of water ot neutralizing solution.

If the liquid cannot be pumped due to Liquifram" ruptute, carefully disconlect the suction
and discharge tubing using prctectiye clothing, glores andface shield. Remow thefour scre1rs
and washers from the head and imme e the head in h'ater or other neutralizing solution.

Spare part replacement kits include specific instructions for valve reDlacement. please
fol low lhe in\rrucrions included with the replaceme0t kir.

3. Carefully disconnect one tubing connection and fitting at a timq then remove and re-
place the wom valve and O-dngs. If nec€ssary, carcfully loosen stuck valves by prying
side to side using a small screwdriver tbrough the center hole of the valv€.

Before disassemblitrg the check valves, note the orientation of the valve.

4. Install new check valves in each location. Ensure that the caltridees are oriented
colfect1y.

)

)
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MAIN

5.5 tnlection Check vatGFirts Rept.ement
Deprexurize aad druh pipelirc ( or isolat
tnJe.rton ( hcck yalve &n sulfcl! he disaerhiatio-a 

Check yalre point using wlves) la

ALWA-YS wearproterti,e dothinl, face s,tr;;r:tri,#ri;frtr;i:";i#!,".{,::.{;:;;T!"1;{;!!:;"::::;::,
Refer.ro rhe LMI Meterjogpump price lPac^ kit number or co"t;;;;;i;";;tJT fj"t*proper 

spare Parts Kit or RpM

1. Isolate Injection Check yalve aird deprcssudze pipe or drain pipeline.
'' 

SX.;J;;1u"ot"*totize 
and disconnect the discharge line (see section 5.1 or 5.2 irr

Spare part. replacement Ul. iDclude "De(ronow the rnstructions t".,"0"0 *,* d".'.f,1ili*iflT 
t' *t" *olacel1leot. ple

3. CarefuJlydmcouecr the tubjns l€adin!

i1t;:;; d;;-ffi'"";iffi ;: i:T';i,:j1.,:",,;.":T:*:.j yfltr;i:: :tr::
Before disassembrirrg the check valvq note the orientatioir of the parts.
"::::::f new spring, seat, ball, and o-rins. Ersure that the parts aft orienn

erfryi '9?ryo@
spine 

Ba' o-d'"n 
."1", 

"'f":|;1-:Tr*

26



o, FastPrimerM Valve O-Ring Replacement

ALWAyS wear prctective clothing Jace shield, safet! glssses a d glows rlhen performing
any maintena ce ot replacement on lour parrrp,

Refer to the LMI Metering Pump Price List for the propet Spare Parts Kit or RPM Pro
Pac'' kit number or contact your local LMI stocking distributor.

1� Be sure the Injection Check ValiE is properly iNtalled and is operating. If a shut oll
valve has been installed downstream of the Injecliotr Valvg it should be closed.

Be sare yow rcW tubing is connected to low FastPrimd" valve anil runs hack to yoar solu-
tion dr mot ta k.

2. Tum the FastP me" Knob one-and-a-half turns counter-clockwise O. This will de-
pressudze the head. Keep valve open. Carefully rcmove the retum llne by gently pulling
tubing and moving it from side to side to gradually back tubing otr of the barbed
fitting.

3. Hold retum line tubing upright ultil solution alrains back into solution drum or
tank.

Using a l1/16" (or 17om) socket or wrench remove the Retaining Nu| and pull out
the entire FastPrime" Valve assembly. Remove and replace the two small O-rings,

ReiNert the FastPdme'" Valve assembly and retighten the Retaining Nut. Then tum
the FastPrime'" Knob clockwise U to tighten kllob to closed positiotr.

Recut I to 2 inches olf the tip of the retum line and ensue the end is squared. Press
the retum line tubing on completely past the barbs.

5.6

5.

6.

/fV-o-ai.ss

K"',.-'Jil""'""'
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F

5.7 Stroke Length Setting

The Stroke Adjusnnent Knob is calibrated for each pump, and does not need to b€ rem oved.during LiquiframrM replacement or during moit oihir maintenance. Il the SirotKnob is removed for any rcason it becomes necessary to reset the strcke length. Follo1
the procedure below to approximate the proper factory setting. If a mo." u""oiJ" ,"1tinrs rcquuecl cotrtact your dist butor or manufacturer.

L Install a new Stroke Shaft. Note that there will be some rcsistance as the O_rins slide
into the control panel. The Stroke Knob can be used to turn ttre Stroke Shuit. C-Joi_*
to tum the Stroke Shaft until there is no longer any diaphragm movemelrt. It may brnecessary to tum or1 the pump in order to get the Stroke Knob completely lorward
howevet care should be taken to ensure thal the Stroke Shaft is contajing tie plunge:
before tuming on the unit. Otherwise the pump could be damaged.

2. Once the Stroke Shaft is completely forward, you can reset the stroke length.

a. OnP+X5, P''X6, and p*X9 pumps press inthe Stroke Knob so that the Stmke Knot
Pointer indicates 0 (zero).

b. ForP-Xl, P.X4, and p*XS pumps press the Stroke Knob in at 50 and tum the knoL
to point at 100. Then remove the Stroke Knob and reinsert so that the Stroke Knot
Pointer is indicating 50 again.

3. Use a Phillips head sqewdriver to install the Stroke Knob Screw_

4. In.err lhe Slroke Knob pointef inro the Slroke Knob.

ffi:?
+ \ ",*\ ̂ .",

\
o-Bing

\

SlrokeShatl



5.8 P+ Drive Parts Listc
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F

MAIN ENANCE

5.9 EPU Wiring Oiagram

5.10 Liquid End parts List

1 0
2A Single B.ll CtE.t Vatve Frdim
25 Doubte Ba[ Check Vaive Fiflirg
30

100
140 FastPrimen Vatve Gasket

FastPnmen V.tve O-Rins
140
190
200
214
224
230 lnjeclion Chec* Vatve Body

250
274
601 J:sPnme- Dis(rrarse Checr Vatt

603

JastPtDefl Canndge Vatv€
605

607
603
60s AuroPnmetu DrsctErge Ch6cL Vatv;
610 \utoPrihefr DischsQe can dge vaive
611 AutoPdmefl shlt0e Vatve
612 ALloPrimes Shuftte Catuidge Vatve

g

e

30
Iniection Valve Foot Valve
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Machined FastPrimen Liquid End
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Molded Fastprimetu Liquid End
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AutoPrimerM Liquid End
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6.0 Troubleshooting

PROBLEM POSSIBLE CAUSE SOLUTION
Pump Will Not prime 1. Pump not turned on or plugged in. 1. Turn on pump/pluq in Dumo.

:--;--_-----:---z. Arways pnme pump with speed and
stroke at 100%.

2. Output dials not set properly.

3. Foot Valve not in vertical position on
bottom of tank.

3. Foot Valve must be vertical (see Foot
Valve lnstallation, Section 3 6l-:-_:-:-'---------

4. tvlaximum suction lift is 5 tt (1.5 fi).
Pumps with Hjgh Viscositv Liauid
Handling Assemblies require flooded
suction.

4. Pump suction lift too high.

5. Suction tubing is curved or coiled in
tank.

5. Suction tubing must be verticat.IG
LMI ceramic weight supplied with pumo
(see Section 3.6).

6. Fittings are over tightened. 6. Do notovefiighten fittings. This causes
seat rjngs to distort and not seat prop_
erly which causes pump to leak back
or lose Drime.

7. Air trap in suction valve tubing. 7. Suction tubing shoutO be as vertCiG
possible. AVOID FALSE FLOODED
SUCTION! (see Se.Ji.'n 3 2 11

8. Too much pressure at discharoe.
(Pumps without multi-function ;atue.)

8. Shut off vatves in pressurizJ-iiie-
Disconnect tubing at injection check
valve (see Prjming Section 4.2). When
pump rs prjmed, reconnect discharge

Pump Loses Prime Solution container ran dry.
,]

l. Refillcontainerwith solution and reprinre
(see Section 4.2).

2. Foot Valve is not in a vertical
position on the bottom of ihe tank.

2. Foot Valve musl be vertical (see Foot
Valve lnqtrll,ri^. c6^ri^h a e\

3. Pump suction I i f t  is too high. 3. lvlaximum suction tift js 5 ft (1.5 mt
Pumps with High Viscosity Liquid
Handling Assemblies require flooded
sudton.

4. Sirction tubing is curved.or coiled
in tank.

Suction tubing must be verticil.Ise-
LMI ceramicweight supplied with DUmD
lsee Section 3 6l

5. Fittings are over tightened. DONOT OVERTIGHTEN FITTINGS.
This causes seal rings to diston and
not seat properly which caused pump
to leak back or la6e Drime

6. Air trap in suction valve tubing. 6. Suction tubing should be as vertical as
possible. AVOTD FALSE FLOODED
SUCTIONI (see Section 3.2.1)

-/. unecK lor ptnhotes! cracks. Replace if
necessary_

7. Air leak on suction side.



O ., . , .6.0 Troubleshooting (continued)

PROBLEM
Leakage at tubing

Low Output or Failure
to Pump Against
Pressure

Failufe to Run

Excessive Pump
Output

SOLUTION
1. Cut about 1 in (25 mm) ofi tubing and

then replace as before.
2. Beplace fitting if cracked. Carefully

hand tighten fittings. DO NOT USE
PIPE WRENCH. An additional 1/8 or
1/4 turn may be

3. Replace balls and seal rings (see Sec-

Consult your local disbibutor for alter-
nate matedals.

1. Injection pressure cannot exceed
pump's maximum pressure. See pump
data date.

2. Wom sealings or cartridge valves may
need replacement (see Section 5.3).

3. Beplace LiquiframrM (see Section 5.3).
4. Recalibrate Output (see Section

4.3.2)
5. Longertubing runs maycreatefrictional

lossessuff icientto redrce pump's pres-
. sure rating. Consult factory for more

InIOrmaton.
6. Remove Foot Valve stiainer when

pumping slurries orwhen solution par-
ticles cause strainer to clog.

1. Turn on or
2. Disassemble pump and measure the

resistance ofthe EPU across the EPU
wires. Consult supplier or facto

3. The pulser should be replaced if EPU
checks out OK. Consult supplier or
factory.

1. Move injection point
location or install an

to a pressurized
LMI 4-FV (see

Section 3.4).
2. lfpressure atinjection point is lessthan

25 psi(1.7 Bar), an LMl4-FVshouldbe
installed (see Section 3.4).

3. Replace pulser

POSSIBLE CAUSE
1. Worn tubing ends.

2. Loose or cracked fitting.

3. Worn seal rings.

4. Solution attacking Liquid Handling
Assembly

1. Pump's maximum pressure rating is
exceeded by injection pressure.

2. Worn Seal Rings.

3. Ruptured LiquifiamrM
Incorrect stroke length.

5. Tubing run on discharge may be
roo long.

6. Clogged Foot Valve strainer.

1. Pump not turned on or
2. EPU failure.

3. Pulser failure.

1. Syphoning. (Pumping downhil l
without a multi-function valve).

Little or no pressure at injection
point.

3. Excessive sirokes per minute.

o
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