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Fristam Pumps

DESCRIPTION
This manual contains installation, operation and repair instructions for the Fristam FKL 15 & 20 Series bal-
anced circular piston pump.
The FKL pump is a positive displacement pump characterized by its balanced rotor design. The rotors travel
through a precisely machined, close clearance channel in the housing and cover allowing the product to be
pumped very efficiently.
The FKL 15 & 20 series pump features a unique balanced rotor design with heavy-duty shafts allowing the
pump to maintain its efficiency at differential pressures up to 200 psi. The pump also features rotors made
from “non-galling” stainless steel, which allows the pump to continue to run even under extreme conditions.
The FKL series pump is ideal for pumping products that are shear sensitive, have a high viscosity and/or con-
tain large particulate. The FKL series pump excels in applications with high differential pressure and/or low
inlet pressures and its high efficiency, low slip performance makes it an excellent pump for metering applica-
tions for consistent flow control.
The FKL series pump is available with any connection type desired and may be mounted with the inlet/outlet
connections in a horizontal or vertical orientation. The pump should be coupled to a motor/drive assembly
properly specified to give the desired performance for the required application.

CAUTION: BEGIN ALL PUMP MAINTENANCE OPERATIONS BY DISCONNECTING THE ENERGY SOURCE TO THE PUMP. OBSERVE ALL LOCK OUT/TAG
OUT PROCEDURES AS OUTLINED BY ANSI Z244.1-1982 AND OSHA 1910.147 TO PREVENT ACCIDENTAL START-UP AND INJURY.
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TECHNICAL INFORMATION

SPECIFICATIONS
Maximum Pressure RAtING .......covveciiieeiieeieecteceeecte ettt etee e reeeeteeeesaeesbee e sseennseeensaeenns 200 PSIG
I\ 9 0 F-1 B o TTT6 B =1 o V=TSR 0 to 600 RPM
Normal Temperature Differential (Standard ROTOIS) ........ccoooiiieiiiiiieie e A140°F
Normal Temperature Differential (High Temperature ROTOIS) .........ccoeviririniiiniiieieisise e A210°F
STANDARD MATERIALS OF CONSTRUCTION (NOTE: OTHER OPTIONS AVAILABLE)
Product Contact COMPONENLES ......c.eoeuiieiiiiieeceteceeeceeeeeeee e s ens AISI 316L Stainless Steel
ROLOTS ettt et et et et e et e et e e st e eassensseseenseessnesanesaseens Non-galling Stainless Steel
Seal Components
SEALIONATY SCAL ..ceveieeeieeeeeeeeee ettt et e e et eetseraeeae e beeereesreesraeeneeens Carbon
Rotating Seal Material .........cccoevevvievreveeneecieciecnnenns Chrome Oxide Coated 316L Stainless Steel
Product Contact SUITACES ......ccueeeueeiieiecieeteeeeeee ettt sa e aeaens 32uin Ra finish
COVEY O mTINZ . nreeieiriiiiteeceteeceteecetteeeteecereeeeteesebeseestee e seseesssessseesssseesssesseseesseesnsseensssessseessseeensasesnsesssees Buna
SCAL D-TINGS...veiitiiiieiteecteeee et eeteesteerteestresseesseeeseeebeebe e beestsesssessseesssesssesssessesssesssesssesssesnseentsenseenseenses Viton
SEAL OPTIONS
MeChaniCal SCAL TYPE....cuvevivrierrericrierenticrreteete et ertesreeeesteerreseeseersesseessensesssensensessnenes Single or Double
O-TING SCAI TYPEL .vevirererereieeeeeesesteste e ste e e e se s e ste st e te e e e e e e e e s essessassassessasseseesessessans Single or Double
RECOMMENDED TORQUE VALUES
COVEY NUL .ttt ettt et et e b e sbeebesbesbsesbesbeeasesbssssonsesseensentesssersanseessensesssonsentes 65 in-lbs
HOUSINEG SCIEW ...ttt ettt ettt ettt s s e st e st e sate e be s bt s saessatesneesnsesnseensesseesbeesseesneesnes 45 in-1bs
ROLOT BOIt ettt et ettt eeae e et esteeraeevs e asesssesseesabesabeenbeenssesabesassenseenseenses 25 ft-lbs
Bearing LOCK NUL.....coivveeiieiiieiiicectecreerete et esrestseseestesbeesvestessnensesseessessssssensesssensensesssensesssonss 50 ft-1bs
GRATDOX INULS..cvveticteeteiticeete ettt ee et e e ebesbeeaesbeebsessesbeessessaeseensenteessensesseersanseessensesseonsenses 45 in-lbs
SELAP SCIEW . neveeetieeeteeeciee ettt ettt eete e et e e be e eebeeeesase e baeeesbeeesseessssessseesssaeensssessseeensseessseeesssenssnenn 10 ft-1bs
TOOLS FOR ASSEMBLY & DISASSEMBLY
[0) 00700 1010l = AP Strap Screws
BIMIME SOCKEL «vvvervictierericretecte ettt erresteeseessesteeseesseebeersesssessensesssensensessnensesseennenns Gearbox Cover Nuts
Gearbox Forcing Screws
BE0000Y 0 Yo ol (=1 AR Pump Cover Nuts
TOMIME SOCKEL «vevvevveiecteetictectectecr ettt et eeesbeesresbesbeessesbeessensesbsernesssessensesssensensesssernensen Rotor Bolts
Amm Allen WYench SOCKEL ......coueeveevieieieeeeeeeeeeete ettt ae et aens Housing Screws
Bearing Cover Bolts
RAECIET .ttt ettt ear et et ersesbeebsenbesbeernenbesrnennens For Loosening Bolts
Standard SCIEWAITVEY .....oocueeeueeeeiieeiceeetecee ettt e e et ess e b e se e sessaeesneesneean Bearing Lockwasher
M22 Spanney WIENCH .......ooviiiieiiiiiciectectt ettt et csteeste e e esseeesbeeseebsenssesseessnesasen Bearing Locknut
TOrQUE WICIICH vttt ettt ebeea e b eanesaeereennennas For Proper Bolt Tightening
JAVs 1O TS 21 o) (=30 5 T TR Removing & Installing Water Pipes
SOft-faCed HAMIMIET ....vivviieriiecieceicteceeceece ettt ste e evesbesseebesreessesreennennes For Removing Shafts
1/2” Diameter Wooden DOWeL.........c.covevvevevvenrenreieerieeceenreereeeenneennes Removing & Installing Rotor Bolts
Food Grade LUbTicant.........ccovveiiiiiiiiiii e e For Lubricating O-rings & Gaskets
LUBRICATION
OIL GIAAE .ttt ettt ettt et e e e te e et e b e b e b e e esseseeseebesbesansassensessessesessensesansantans SAE 15W40

0Oil Capacity
|5 (015 /o) 4171 [ 0.6 liters / 0.63 US quarts
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INSTALLATION
UNPACKING

Check the contents and all wrapping when unpacking the pump. Inspect the pump carefully for any damage
that may have occurred during shipping. Immediately report any damage to the carrier. Keep the protective
caps over the pump inlet and outlet in place until you are ready to install the pump.
INSTALLING
Prior to actually installing the pump, ensure that:

e The pump will be readily accessible for maintenance, inspection and cleaning.

e Adequate ventilation is provided for motor cooling.

o The drive and motor type is suitable for the environment where it is to be operated. Pumps intended for
use in hazardous environments e.g., explosive, corrosive, etc., must use a motor and drive with the
appropriate enclosure characteristics. Failure to use an appropriate motor type may result in serious
damage and/or injury.

e When switching the pump mounting to vertical, the sight glass and vent cap will need to be switched.

PIPING

CAUTION: Because the FKL pump is a highly efficient positive displacement pump, the user needs to ensure
that the pump will not be over-pressurized during operation as this can cause severe damage to the pump.
(Over-pressurization can occur if a valve is closed on the discharge of the pump and the pump continues to
run beyond its maximum pressure rating.) The pump warranty is void for damage caused by over-
pressurization. The pressure can be determined by putting a pressure gauge at the discharge side of the
pump.

Follow good piping practices when installing your FKL series pump:

SUPPORTS

e Support all piping independently to minimize the forces FIGURE 1

exerted on the pump (figure 1).
e Ensure that the piping can accommodate thermal
expansion without stressing the pump.

I3

1265000242
REV.-

FIGURE 2 1 @

e Slope inlet piping up to pump to avoid air pockets 110 o
(figure 2).

I

1265000243
REV. -
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Avoid sump areas where sediment may FIGURE 3
collect (figure 3).

Use a check or “foot” valve on the inlet side

of the pump in lift applications to keep the

suction piping flooded.

Avoid throttling valves in the suction piping.

Keep suction lines as short and direct as

possible.
INCORRECT CORRECT
Avoid abrupt transitions in the piping systems ‘ /
(figure 4).
-
FIGURE 4 1265000245

REV. -

AR
POCKET

Avoid the formation of air
pockets in the piping (figure 5).
Ensure that the NPSH available
in the system is greater than
NPSH required by the pump. g[

FIGURE 5

Avoid abrupt closure of shut-off ] @
valves, this may cause hydraulic \ i)
shock which can cause severe 9
damage to the pump and

System. m 1R2EGV50_00246

FIGURE 6

Avoid elbows in the suction line if possible. When
necessary they should be located 5 pipe diameters ‘ 5D ‘ o
away from the pump inlet and have a bend radius ‘ ‘ B

greater then 2 pipe diameters (figure 6).

Install a relief valve on the discharge side of the
pump with a bypass loop back to the suction side
to ensure that the pump cannot be over- Re2D

pressurized.
1265000247
0 = REV. -




FKL 15 & 20 Series Pump
ALIGNMENT

In most cases, the pump will be shipped with a drive unit mounted on a baseplate. The drive and pump are
aligned at the factory; however, this alignment should be checked after installation (Figure 7). Misalignment
between the pump and drive can result in premature bearing failure or other damage. If the pump is not

shipped with a drive unit, use a flexible coupling between the pump and drive unit. Align the pump and drive
unit according to the coupling requirements.

To check the alignment:
« Remove the wire ring from the coupling sleeve and let it hang between the sleeve and one of the flanges.

o To check the parallel alignment place a straight edge across the two coupling flanges and measure the
maximum offset at various points around the periphery of the coupling without rotating the coupling. If
the maximum offset (“A”) exceeds the figure shown under “Parallel” in the table below, realign the shafts.

o Check the angular alignment with a micrometer or caliper. Measure from the outside of one flange to the
outside of the other (“Y”) at intervals around the periphery of the coupling. Determine the maximum and
minimum dimensions without rotating the coupling. The difference between the maximum and
minimum must not exceed the figure given under “Angular” in the table below. If a correction is
necessary, be sure to recheck the parallel alignment.

¢ Reinstall the wire ring on the O.D. of the coupling sleeve.

W00DS SURE-FLEX COUPLING ALIGNMENT

Type E Type H
Sleeve yp yp
Size |Parallel Angular . v+ Parallel Angular . v+
A Y max.-Y min. A Y max.-Y min.
5 0.015" 0.056" 1.938"| N/A N/A N/A
6 0.015" 0.070" 2.375"| o0.010" 0.016" 2.375"

* The "Y" dimension is shown for reference.

PARALLEL

ANGULAR
A Y
{ MAX.
—
— /‘”\_\j —
' — |
i ~— L/ | |
~ ;¥u/_/ L

FIGURE 7 MIN.

1265000238
REV. -
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ELECTRICAL CONNECTIONS

Have an electrician connect the drive motor using sound electrical practices. Ensure that proper motor
overload protection is provided. The size of the drive selected should meet the requirements of the operating
conditions. A change in conditions (for example, higher viscosity product, higher product specific gravity)
can overload the motor. For technical assistance regarding operating condition changes, please contact
Fristam Pumps. Make sure that the pump is rotating in the correct direction.

WATER FLUSH CONNECTIONS ™

If your pump is equipped with a double mechanical or double o- :.'-'::':.:':-'n:.. "3\ Li

ring product seal, water must be supplied to provide cooling ""‘F -

and lubrication (Figure 8). Connect supply and return lines to : \
the water pipes supplied with the product seal on your pump. =
The water pipes have a 1/16” NPT thread.

Note: Water should flow from bottom to top and steam should
travel top to bottom. Use about 3-12 gallons per hour of water
at 1-2 psi. Excessive seal pressure and/or flow rate through the
product seal cavity may cause increased seal wear and shorten
seal life.

FIGURE 8

START-UP CHECK-LIST

e Make sure that the pump and piping system are clear of
any foreign matter. Do not use the pump to flush the
system.

e Make sure that the pump and drive are properly

. . . DISCHARGE

lubricated (page 4). See instructions from the ~ (OUTLET)
manufacturer for the drive.

e Check to make sure that all guards are in place and
secure.

e Check for proper pump and drive rotation (Figures 9 &
10). Make sure that the pump is flooded with product FIGURE 9
when checking the rotation. Running the pump dry even
momentarily can cause seal damage.

e Check that all valves on the discharge side are open to
prevent over-pressurizing the pump.

e Place an inline screen before the pump inlet to ensure no
foreign objects run through the pump and alter critical

clearances. SUCTION
(INLET)

SUCTION
(INLET)

DISCHARGE
(OUTLET)

1265000248
REV. -

FIGURE 10
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RECOMMENDED PREVENTIVE MAINTENANCE

RECOMMENDED SEAL MAINTENANCE

e Visually inspect mechancical seal daily for leakage.

e Replace mechanical seal annually under normal duty.

e Replace mechanical seal as often as required under heavy duty.

ELASTOMER INSPECTION
Inspect all elastomers (o-rings and gaskets) when performing pump maintenance. We recommend replacing
elastomers during seal, pump shaft and/or motor replacement or sooner depending on the application.

LUBRICATION

The oil level should be maintained in the center of the sight glass on the side of the gearbox. The oil should
be changed every 4,000 hours under normal conditions and every 2,000 hours under severe conditions such
as washdown applications.

PERIODIC MAINTENANCE
Periodically inspect the pump housing, cover and rotors for any signs of wear or damage. If wear is present
this could be a sign of over-pressurization, incorrect rotor gap or bearing wear.

CLEANING RECOMMENDATIONS

When you are running products or cleaning solutions with different temperatures, you need to allow enough
time for all of the wetted components inside the pump to reach a steady-state temperature before you start
the pump. If your process does not allow you to stop the pump during this transition, you need to install
rotors that provide larger clearances. Note: that the clearances inside the FKL pump are extremely small.

If the rotor bolt o-ring, rotor washer o-ring, or rotor o-ring, the threaded hole on the end of the shaft will
need to be cleaned. We recommend removing the rotors and rotor bolts/washers while the pump is being
CIP’d. This will ensure that the internal threads are cleaned before production resumes.

If the process lines are to be cleaned with the pump, use a by-pass loop around the pump during the CIP
mode to maintain pipe velocity. Once the wetted components are at a steady temperature, the pump can be
started and run around 100 RPM with a backpressure of at least 10 PSI. As the product viscosity increases,
the required backpressure may need to be increased as well.
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SINGLE MECHANICAL SEAL ASSEMBLY
Single Seal

Single

Stationary Seal
|

Rotating Seal
Rotor Bolt
O-Ring
Rotating
Seal O-Ring
Rotor Cap Rotor O-Ring Single Stationary
O-Ring Seal O-Ring
DOUBLE MECHANICAL SEAL ASSEMBLY
Double Seal
Single Seal
Double

Stationary Seal

Rotor Bolt ——~
0O-Ring

Single
Stationary Seal

Rotating
Seal O-Ring

Rotating Seal

Double Stationary
Seal O-Ring

Rotor Cap

O-Ring Rotor O-Ring

Single Stationary
Seal O-Ring



FKL 15 & 20 Series Pump

SINGLE O-RING SEAL ASSEMBLY

0O-Ring
Seal O-Ring

Single
0-Ring Seal

Rotor Bolt ——
O-Ring

Rotating
Seal O-Ring

Rotor Cap Rotor O-Ring Single Stationary
0O-Ring Seal O-Ring

DouBLE O-RING SEAL ASSEMBLY

O-Ring Double Stationary
Seal O-Ring Seal O-Ring

Double
O-Ring Seal

Rotor Bolt
O-Ring

Rotating
Seal O-Ring

Rotor Cap Rotor O-Ring Single Stationary
0O-Ring Seal O-Ring



Single Mechanical Seal

Double Mechanical Seal

Fristam Pumps

Description Material Qty| Part No. Description Material Qty| Part No.
Rotor Bolt O-Ring Viton » 1180000085 Rotor Bott 0-Ring Viton » 1180000085
EPDM 1180000188 EPDM 1180000188
Rotor Cap 0-Ring Viton » 1180000700 Rotor Cap 0-Ring Viton » 1180000700
EPDM 1180000706 EPDM 1180000706
Rotor 0-Ring Viton » 1180000700 Rotor 0-Ring Viton » 1180000700
EPDM 1180000706 EPDM 1180000706
Single Seal Spring - 2 11820000041 Single Seal Spring - 2 11820000041
Single Stationary Seal — Carbon - 2 1815600115 Single Stationary Seal — Carbon - 2 1815600115
Silicon Carbide 1815600116 Silicon Carbide 1815600116
Single Stationary Viton 5 1180000261 Single Stationary Viton 9 1180000261
Seal 0-Ring EPDM 1180000262 Seal 0-Ring EPDM 1180000262
) Chrome Oxide/SS 1810600112 Double Seal Spring - 2 11820000063
Rotating Seal — - 2 -
Silicon Carbide 1810600113 Double Stationary Seal Carbon 2 11815600117
Rotating Seal O-Ring Viton » 1180000700 Double Statlonary Viton » 1180000701
EPDM 1180000706 Seal 0-Ring EPDM 1180000707
Rotating Seal Chr(.)me OX|d§/SS » 1810600112
Silicon Carbide 1810600113
Rotating Seal 0-Ring Viton 2 1180000700
EPDM 1180000706
Single 0-Ring Seal Double 0-Ring Seal
Description Material Qty| Part No. Description Material Qty| Part No.
Rotor Bolt 0-Ring Viton » 1180000085 Rotor Bott O-Ring Viton » 1180000085
EPDM 1180000188 EPDM 1180000188
Rotor Cap O-Ring Viton 5 1180000700 Rotor Cap O-Ring Viton 5 1180000700
EPDM 1180000706 EPDM 1180000706
Rotor O-Ring Viton 5 1180000700 Rotor O-Ring Viton 5 1180000700
EPDM 1180000706 EPDM 1180000706
0-Ring Seal O-Ring Viton 5 1180000350 0-Ring Seal O-Ring Viton » 1180000350
EPDM 1180000076 EPDM 1180000076
Single Stationary Viton 9 1180000261 Single Stationary Viton 9 1180000261
Seal 0-Ring EPDM 1180000262 Seal 0-Ring EPDM 1180000262
Single 0-Ring Seal SS 2 (1224000104 Double 0-Ring Seal SS 2 (1224000105
Viton 1180000700 Double Stationar Viton 1180000701
Rotating Seal O-Ring 2 , y 2
EPDM 1180000706 Seal 0-Ring EPDM 1180000707
Rotating Seal 0-Ring Viton 2 1180000700
EPDM 1180000706




FKL 15 & 20 Series Pump

bury-o ress
Areuonrels sjgnog

835 Bury-0 8|gnoq |/

sfess bury-0

Du-0 235 Algwiassy peaH
. dwnd papojdx3

Bury-0 Bury-o |ess
|eas Buneloy Areuonels a16uis
[eas Bury-Q 8)6uIS
Burd-o
Jjog Jaj0y

bury-0 ﬁ‘

Bury-0

adid Jarepn de Jo0y

-

Bury-o ress
Areuojels signog
Bunds [eas
a|gnog -
[eas =4
Aeuonels signog RIS
Buroio4
13n0D

M3IIS
BuisnoH

BuisnoH

[eas Buieloy BuIy-O [e9s
Bury-0 Areuonels s1buis
|eas buneloy Bunds

|eas a1buis

[eas
AJeuoryels a|buis

S[eas [ealueydsIN



Fristam Pumps

jod

jod
dens
dens pnis
BuisnoH
woli4
X089
pns
swiyg ~ X004E3D
Buiddes

o=

4

Burieag yeys

uol4

J3oeds
Burreag 181nO

dep Burreag
dens Bn|d ajoH Bulreag g
4 HYeys Jaoeds Ieag . ;
ens Jea . P
Bulreag & @ @ Y = ﬂl
bnid e oS / | | IV HeUS id
uteuaq |10 % Koo Jess) 835 10
Burdno) juo. UBA
N \\Q Jaoedsg
Burieag Jsuuj
Jeag !
X0Q1ee9 Jaysemao]
Burreag Jjog ded
| S:w_uo._ Burreag
e
= “MNM___O Burreag
MBS 184Se9
Buiaio4 oed X0QJess)
X0QIB39) X00Jeas)
\A_QEmmm( X0QgJegs)

dwnd papojdx3



FKL 15 & 20 Series Pump

Alen few saipuenp,
sjeas Bull-o ul 0 = AD.

¢100008v2 1 I Bnid ureiq 10 01200010k} 14 - Jjog deng
¢100008v¢ 1 I Bnid ureig 110 6000006¢6} 14 - deng
080000€01} 14 1NN X0qJeay €200008V¢1 L - deg juap
812000101} [4 Ma19g Buidlo4 xoqlesy 620000€0}} 14 - pms Buisnoy
0S100901LE} I Yoeg xoqJesy 00000020} I - M313S pieny
¢¥00002181 I Bnid 8|0H Yeys /€10009€6} I - pieny
Ly0000C 181 I [e8S [IQ Jeay 8€0000GLEL _ 0¥0000GLEL | C - fayl 10104
¢G100018L1 I 19)sey x0q.esy ¢000000161 ¢ - adid JareM
€8000090€ | [4 w007 Bullesg 160000168} < - uld [esS
690000%01 | 4 1aysemy207 Huliesg 0000+9¥G91 _ 00004192991 | | - Buisnoy
6€00008. k1 ¢ Buiiesg Jesy 602000101 2 - MaJ2g BuisnoH
¢10000G9¢€ | 4 leay 90200008} . Ndd3 Burd-0 Jol0y
802000101} 8 Jjog JaA09 Buliesg 00200008} UOJIA
£10000%0€} 14 1anog Buliesg 0000€£9G591 | 0000€9€G9L | ¢ - (pJepuels) 1010y
€01000v2C | 14 180edS Jeay 90200008} 2 Ndd3 Buiy-0 deg 1010y
Ly0000ELL 1L 4 flqwassy Buiiesg juo.4 00200008} UOJA
6€0000GLE} I fay Buydnog 890000%01} 4 - dej Jojoy
/€0000GLE} [4 fiay 1esy 88100008} 2 Ndd3 BuIy-0 3108 1010y
1200092.¢€1 | 620009¢.¢€} | | Weus apj G80000081 | UoYA
9¢00092.¢€1 | 820009¢.¢€) | | Heys anl@ 10000020} 1 14 - Jjog 40104
0/0000€/€1 «+0 | (Wwgp o) wiys duiddey 0500001681 9 - ud
690000€/€} «x0 | (Wweg o) wiyg buiddey 00€00008L} | 6620000811 NQdd3
890000€/€} «x0 | (Wwg ) wiyg buddey G1200008kLL | 67100008k | I UONA Buiy-o 18n09
£90000€/€} xxb (wuw ) wiys Buiddey 912000081} [ 000000081 eung
070000218} 14 [e8S |10 1u0i4 000029%4591 [ 0000292S9} | | - 1an09
67100901E} I 1u0J4 x0qJesy 9€8¥00€0}} 14 - 1NN 18A09
1092008vZ 1 I SSe|9 WAIS 110 6700008101 [4 - Mma19g Buialo4
0 e o uondiiasaq 0 e o uonduasaqg
"ON Med "ON Med




Fristam Pumps

PumMP HEAD DISASSEMBLY

FIGURE 11

Remove the cover nuts.

Remove the cover by turning the forcing
screws clockwise.

L ]
Remove the cover and discard the cover o-
ring.
Jacket Cover Only: Remove cover nuts, then
- remove jacketed cover and jacketed cover o-
Lo J ring. Remove cover and discard cover o-ring.
FIGURE 12
Place a 1/2” diameter wooden dowel between
Y the rotors.
Place the Dowel
here to loosen the

Top Rotor Bolt

Dowel

Place the Dowel
here to loosen the

Bottom Rot
ottom Fotor FIGURE 13

Remove the rotor bolts.
Discard the rotor bolt o-rings.

Remove the rotor caps and discard the rotor
cap o-rings.

Remove the rotors. Note: Keep rotors free
from damage (i.e. nicks, dings) to ensure
high efficiency the pump was designed for.

Discard the rotor o-rings.

Remove the rotor keys.



FKL 15 & 20 Series Pump
FIGURE 14
Remove the housing screws .
Carefully slide the housing forward and remove.
Note: Keep housing free from damage, e.g.,

nicks and dings, to ensure high efficiency the
pump was designed for.

MECHANICAL SFAL DISASSEMBLY

For O-Ring Seal disassembly - skip to Figures 17.

Mechanical
Seal

FIGURE 15 Single
Mechanical Seal

Components

&
Y
<
S

Place the housing face down.

Remove and discard the single stationary
seals, o-rings and springs.

Double Seal Only: Remove and discard the
double stationary seals, o-rings and springs.




FIGURE 16

Remove and discard the rotating seals and
o-rings.

0-RING SEAL DISASSEMBLY

Fristam Pumps

FIGURE 17 Single O-Ring
Seal Compo-

Place the housing face down.

Remove and discard the single o-ring seals
and o-rings.

Double Seal Only: Remove and discard the
double o-ring seals and o-rings.

Double O-Ring
Seal Components
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Note: The housing, rotors and cover should be cleaned before reassembly.

MECHANICAL SEAL ASSEMBLY

For O-Ring Seal assembly - skip to Figures 23-24.

Seal Pins

FIGURE 18
Install the single stationary seal o-rings.

Install the single seal springs making sure to
align the seal pins on the housing with the cut-
outs on the springs.

Single Stationary
Seal O-ring

FIGURE 19 i Lubricate

Install the single stationary seals mak-
ing sure to align the seal pins on the
housing with the cut-outs on the seals.

Seal Pins
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FIGURE 20

Seal Pins

Double Seal Only: Install the
double stationary seal o-rings.

Install the double seal springs
making sure to align the seal
pins on the housing with the
cut-outs on the springs.

Double Stationary
SealO-ring

Align pin

with grooves Lubricate

FIGURE 21

Double Seal Only: Install the dou-
ble stationary seals making sure to
align the seal pins on the housing
with the cut-outs on the seals.
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ROTATING SEAL ASSEMBLY

FIGURE 22
Install the rotating seal o-rings.
Install the rotating seals making

sure to align the flats on the
seals with the flats on the shaft.

Rotating
Seal O-ring

O-RING SEAL ASSEMBLY

Double Stationary

FIGURE 23
Seal O-ring

Install the single stationary seal o-rings.

Double Seal Only: Install the double stationary
seal o-rings.

Note: If the pump is changing from mechani-
cal seals to o-ring seals, the seal pins must be
removed from the housing prior to installing
the o-ring seals.

Single Stationary
Seal O-ring
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FIGURE 24

Install the rotating seal o-rings.
Install the o-ring seal o-rings.

Install the single or double o-ring
seals making sure to align the flats
on the seals with the flats on the
shafts.

Lubricate
(Single Seal){’

O-ring
Seal O-ring

Lubricate
(Double Seal)

PuMP HEAD ASSEMBLY

Note: Any debris between the gearbox and pump housing will affect the rotor gap. Make sure the two
raised faces on the front of the gearbox and the back face of the housing are clean.

FIGURE 25

_ Carefully slide the housing onto the studs and
1 over the shafts.

Use a torque wrench to tighten the housing
SCrews.




FIGURE 26

Install the rotor o-ring.

FIGURE 27

Insert the rotor keys into the shaft
keyways.

Install the rotors with the rotor o-
ring facing the housing.

Note: The rotor with one dot
should be installed on the drive
shaft and the rotor with two dots
should be installed on the idle
shaft.

FKL 15 & 20 Series Pump

Rotor O-Ring
on back of Rotor

FIGURE 28

Install the rotor with one dot onto
the shaft with one dot (drive shaft).

Install the rotor with two dots onto

| the shaft with two dots (idle shaft).
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FIGURE 29

Install the rotor cap o-ring.

FIGURE 30

. Install the rotor caps making sure to align the
' holes with each other.

FIGURE 31

'i%] Install the rotor bolt o-ring.

I
Align Holes

FIGURE 32

Place the Dowel
here to loosen the Place a 1/2” diameter wooden dowel be-
Bottom Rotor Bolt tween the rotors.

Use a torque wrench to tighten the rotor
bolts.

Wooden
Dowel

Place the Dowel
here to loosen the
Top Rotor Bolt
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FIGURE 33

Install the cover o-ring.

The Forcing Screws
must be below
the back face of the Cover

FIGURE 34

Carefully slide the cover onto
the housing.

Use a torque wrench to tighten
the cover nuts.

FIGURE 35

Install the guard around the housing and
fasten with the guard screw.

Reconnect the inlet and outlet piping (see
Figure 9-10, page 8).

Double Seal Only: Install the water pipes.
Reconnect the seal flush supply and return
lines (see Figure 8, page 8).
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GEARBOX DISASSEMBLY

Prior to disassembling the gearbox, obtain a gearbox repair kit from Fristam, then complete the pump
head disassembly (Figure 11-17, page 15-17).

FIGURE 36

Place an oil pan under the gearbox, below the oil
drain hole.

Remove the oil drain plug.

Let the oil completely drain out of the gearbox and
discard.

0il Drain
Hole

FIGURE 37

Remove the gearbox cover nuts.

Forcing
Screw -
FIGURE 38
Use the forcing screws to force the gearbox
back off the pins.
— Discard the gearbox gasket.
Forcing

Screw



FIGURE 39

Remove and discard the rear oil seal and shaft
hole plug.

Use a screwdriver to remove and discard the
rear outer bearing race by pressing through
the shaft holes.

Press out the
outer bearing race

Straighten
Lockwasher Tab

FKL 15 & 20 Series Pump

Outer

Bearing
d Race

FIGURE 40

Install the rotor keys and rotors onto
the shafts.

Place a 1/2” wooden dowel between the
rotors to prevent the shafts from turn-

ing.

Use a screwdriver to straighten the
bearing lockwasher tab.

Remove the bearing locknut.
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FIGURE 41
Remove the bearing cover bolts.

Remove the shaft assemblies.

FIGURE 42

Remove the rear bearing, gear and gear
spacers by pressing on the bearing
cover.

Remove the bearing cover and gear key.

Discard the bearing.

FIGURE 43

Remove the front bearings and bearing
spacers by pressing on the inner race of
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FIGURE 44

Remove and discard the front oil seals and
gapping shims.

Note: Clean the gearbox, gears and shafts.

GEARBOX ASSEMBLY

FIGURE 45

Install the new front oil seals and gapping
shims.
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FIGURE 46

Make sure to keep all bearing
components together when re-
moving them from the packaging.

Press Lightly They must stay together in
grease  Matched sets.
Press Lightly grease the front bearing

step.

FIGURE 47

Install the first bearing by pressing on the
inner race.

Install the inner and outer bearing spacers.

Install the second bearing by pressing on the
inner race.

Note: Make sure the outer bearing spacer
is flush with the outside of the bearings.

" FIGURE 48

Install the shafts into the
gearbox front by pressing
on the inner bearing race.
Be sure to install the drive
shaft into it’s original posi-
tion.

-, Use a torque wrench to
?f:-{-':j_! tighten the bearing cover
bolts.
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FIGURE 49

Install the gear spacers, gear key
and gear.

Keyways
must be
parallel

FIGURE 50

The gear keyways must be parallel.




FIGURE 51

Install the rear bearing by pressing
on the inner race.

Install the bearing lockwasher and
bearing locknut. Tighten the bear-
ing locknut with a torque wrench

Use a screwdriver to bend the bear-

ing lockwasher tab into one of the
slots on the locknut.

Lockwasher

SETTING THE ROTOR GAP

Fristam Pumps

The housing and rotors must be installed to check the rotor gap (seals and o-rings aren’t necessary).

(see Figures 25-32, pages 21-23)

Use feeler gages to verify the back face clearances. You must do this for both shafts, as they will most

likely be different.

Rotor Clearances

Standard High Temp
Back Face 0.04 / 0.06 mm 0.07/0.09 mm
(0.0016 /0.0024”) (0.0028 / 0.0035”)
Radial 0.03/0.07 mm 0.05/0.09 mm
(0.0012/0.0028”) (0.0020/0.0035”)
Front Face 0.10/0.18 mm 0.13/0.23 mm

(0.0039/0.0071”)  (0.0051/0.0091”)

FIGURE 52

Front Face —§

If the clearances are incorrect, you must set the rotor gap.

Radial

| temanearsa mew

Measured Back Face Clearance minus Standard Back Face Clearance equals amount of shims to be
added or removed from the gearbox. Remove the shafts and add or remove shims as necessary. You
may use a combination of gapping shims of different thicknesses to get the correct gap.
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Gapping
Shims

FIGURE 53

12350003075 REY. -

Once the clearances are correct, rotate the pump shaft to verify that the rotors turn freely.

FIGURE 54
Lightly grease the rear bearing bores.

Press the outer bearing race into the rear Lightly
bearing bore. Grease

Install the new rear oil seal inside the drive
shaft hole in the gearbox back.

Install the new shaft hole plug in the idle

shaft hole in the gearbox back.

Re-install the oil drain plug.
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FIGURE 55
Install a new gearbox gasket.
Install the gearbox back.

Use a torque wrench to tighten the gearbox
nuts.

FIGURE 56

Remove the vent cap and fill the gearbox
with oil to the center of the sight glass.

Replace the vent cap.

Once the gearbox is assembled, the seals and pump head can be assembled (Figure 18-34, page 18-24).
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PUMP MAINTENANCE RECORD

DATE SERVICE PERFORMED By
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NOTICE OF TERMS, WARRANTY PROVISIONS
INCLUDING DISCLAIMERS, GLAIMS AND LIMITATION OF LIABILITY

Prices and all terms and conditions of sale are established in current price sheets and are subject to change
without notice. All orders are subject to acceptance by Fristam Pumps USA, Limited Partnership.

Each Fristam Pumps item is warranted to be free from manufacturing defects for a period of one (1) year
from the date of shipment, providing it has been used as recommended and in accordance with recognized
piping practice, and providing it has not been worn out due to severe service, such as encountered under ex-
tremely corrosive or abrasive conditions.

This warranty is expressly in lieu of any other warranties expressed or implied, including but not limited to,
any implied warranty of merchantability or fitness for particular purpose. All other warranties whatsoever,
expressed or implied by law or otherwise, are hereby excluded.

All claims must be in writing and must be mailed or delivered by purchaser within thirty (30) days after pur-
chaser learns of the facts upon which such claim is based. Any claim not made in writing and within the time
period specified above shall be deemed waived.

Purchaser’s sole and exclusive remedy and Fristam Pumps maximum liability for claims arising hereunder or
for negligence for any and all losses and damages resulting from any cause shall be either the repair or re-
placement of defective items or, at Fristam Pumps’ option, the refund of the purchase price for such items.
In no event, including in the case of a claim for negligence, shall Fristam Pumps be liable for incidental or
consequential damages, including loss of profits.

No person, including any representative employee or agent of Fristam Pumps is authorized to assume on be-
half of Fristam Pumps any liability or responsibility in addition to or different from that described in this pro-
vision. Any and all representations, promises, warranties or statements that are in addition to or different
from the terms of this provision are of no force or effect.

If any provision of this Notice is held to be invalid, such provision shall be severed and the remaining provi-
sions shall continue to be in force.
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