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Section 1: Introduction

1.1 Introduction

This following technical manual provides instruction on installation and operation of the Garnet
Removal System manufactured by Ebbco Inc. With correct maintenance and system operation the Garnet
Removal System will keep garnet form building up in the waterjet cutting machines work tank and will
increasing production by eliminating down time for tank shoveling. The Garnet Removal System will
require some assembly on site. This will include sweeper package assembly and connecting the Garnet
Removal System to the waterjet cutting machines work tank. The Garnet Removal System is
manufactured using quality materials and by highly experience production staff. The Garnet Removal
System is tested in Ebbco's test department to ensure that it meets the specifications required by the
customer. The Garnet Removal System is inspected and all test data documented prior to shipment.

1.2 Sequence of operation.

This system is designed to keep garnet from building up in the cutting table. The method used to
achieve this is the use of agitation on the bottom of the tank by water pumped through eductor header
nozzles located and directed in engineered locations. The garnet thus stays in suspension due to the
agitation and is carried out of the tank by way of the heavy duty centrifugal pump. It is pumped through a
centrifugal separator, which concentrates the garnet in the fluid stream and separates it for disposal into
an abrasive bag hopper. Excess water that comes out of the separator when it purges the solids from the
collection chamber is decanted from the hopper, returning to system tank.

e % g%

4 Discharge line
SYSTEM TANK

)

Suction
line

R

Strainer Basket

Separator ——___ |

Pump
Abrasive
Bag Hopper\E L
~

Note: This is a generic model of the layout of Ebbco’s -
GRS-0250-B-CC-MC system. Your individual
components (# of eductors and their positioning, for Centrifugal
example) and system positioning may vary depending separator

on your individual needs. Please see the Parts List
(Section 6) for a list of your individual components.
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Section 2: System Specifications

2.1 System utilities requirements
Inlet connection :

Outlet connection:

Electrical:

Full load amps:

2.2 System components

Pump suction basket — PKG-98

3" steel hose barb

2 1/2" steel hose barb
230vac/3ph/60Hz
33.0 amps

Cast iron housing with flanged inlet and outlet connections. Internal basket is constructed of perforated

stainless steel.

System pump — PCL 2x3x10B-CC+6

Close-coupled, all iron construction, 316 stainless steel shaft sleeve, semi-open impeller.

Motor:

Electrical:

Horse power:

Full load amp @ 230vac:
Speed:

Enclosure:

Pump:

Impeller:

Centrifugal Separator - SDS-250-B

230vac/3ph/60Hz

10 hp

25.6 amps

1760 rpm

TEFC

PCL 3x4-10-B-CC+6
10“dia.

Carbon steel construction, designed to remove 98% of particulate from liquid, sized at 74 micron and

larger with a specific gravity of 2.6 or higher.
Maximum particle size:

Maximum pressure rating:

Pressure loss range:

Electrical controller — EHOA-3

3/8-inch
150 psi
4.5t0 12 psi

Disconnect supplied by others. Provide maximum upstream protection per NEC code 430-52 and table

430-152

Enclosure:
Transformer:
Filter pump starter module:

Filter pump starter module: PKZ2
Thermal overload yellow dial set point 230vac:
Sort circuit red dial set point 230vac:

Pressure gauge — GRS-60-GA
Range:

Face dia:

Inlet size:

Case material:

Wetted parts:

Steel, Nema 12
75va primary/secondary fused
Internal sort circuit / thermal overload.

Internal sort circuit / Thermal overload.
25.6 (FLA of motor)
332.8 (13 times FLA of motor)

0-60 psi

2"

1/4" NPT
Stainless/steel
Brass
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Section 2: System Specifications

Vacuum gauge — GRS-V-GA
Range:

Face dia:

Inlet size:

Case material:

Wetted parts:

Abrasive bag hopper — 1-CUYD-ABH

All carbon steel construction. 1 cubic yard capacity. 3" coupler on decant outlet.

-30inhg - 0 psi
on

1/4" NPT
Stainless steel
Brass
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Section 3: System Installation and Start-Up

3.1 Installation Procedure
1. Upon receipt of the system, carefully check each component against the bill of materials to ensure
that everything has been received with the system. If anything is missing or damaged, immediately
contact the freight company to file the appropriate claim.
Remove system from wooden 2 x 4 undercarriage using suitable materials handling equipment.
Install catcher tank sweeper package as shown in the sweeper layout drawing provided.
Install the gate valve to the suction port on the catcher tank.
Install the gate valve to the discharge port on the catcher tank.
Install hose barbs into the suction and discharge gate valves.
Close the suction and discharge valves.
Fill the catcher tank with water.
Position system next to waterjet machine as discussed with Ebbco Inc. Anchor system to floor as
necessary.
. Using the black suction hose and clamps provided in the installation kit, connect the suction barb on
the catcher tank to the suction barb on the garnet removal system.
11. Using the black discharge hose and clamps provided in the installation kit, connect the discharge
barb on the catcher tank to the discharge barb on the garnet removal system.
12. Place abrasive bag hopper under purge outlet. Connect decant line to fitting provided on hopper.
13. Connect the overflow piping from the 3" port on the abrasive bag hopper to the garnet pump column.
14. Have a qualified industrial electrician connect the 3 phase electrical power to the control panel as per
electrical drawing. (230vac/3 ph/60Hz)

©COND>OAWN

—_
o

3.2 Start Up Procedure:

Check the pump suction basket for debris.

Open the suction and discharge valves on the catcher tank.

Ensure that the catcher tank is full of water.

Check pump for correct rotation (clockwise as viewed from the top of the motor) by bumping the HOA
switch, located on the main electrical panel.

The pump motor on the filtration system has been synchronized at the factory if the pump motor is
running in reverse have a qualified electrician swap over one of the in coming line powers at electrical
panel.

6. Turn the HOA switch to the HAND position.

PN~

o

_! If the filtration system dose not prime after 5 seconds, stop the system. Try three more times
and if the system still will not prime call the Ebbco service department 1-586-716-5151

7. Check separator inlet and outlet pressure gauges to ensure differential pressure is between 4 and 12
psi.
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Section 3: System Installation and Start-Up

GCAUGE OUTLET

=

If pressure differential is too low or is too high,

call the Ebbco service department  1-800-991-4225
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Section 4;: System Maintenance

4.1 Garnet Removal System Daily Check List

IEERIRE A\ways disconnect power and relive pressure from the system before performing any
maintenance on this filtration system.

Caution Always follow correct lock out procedures when working on this filtration system.

INEERIRE Failure to keep suction above —10 in/hg could result in catastrophic pump failure.

1.

2.

Make sure suction basket is serviced (empty).
Open all gate valves.
Start filtration system.

Check suction basket pressure gauge. At start up this should read approximately -3 in.hg — service
basket before the suction vacuum gauge reads -10 in.hg.

Check inlet and outlet gauges on top of separator. These pressure readings should be approximately
35 psi on the inlet gauge and approximately 26 psi on the outlet gauge. Separator must run between
4 and 12 psid.

IUBERIEE This garnet removal separator must run between these pressure differentials. If the system does
not maintain the proper differential pressure it will affect the garnet removals performance and can cause
premature pump maintenance/failure.

6.

7.

Service hopper as needed.

In front of the eductors there will be no garnet accumulation, however there maybe some quite areas
in the tank where garnet may collect. The garnet "pile" should not be allowed to exceed 6" in height.
Monthly checking of garnet build up on the tank bottom is advised, using a stick tap on the tank
bottom in various locations. Any garnet accumulation will show up on the stick and it can be easily
removed.

If there are any questions regarding this system please call the Ebbco Service Department at
1-800-991-4225
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Section 4;: System Maintenance

The system will require the following items to be maintained on a scheduled basis.

IEERIRE A\ways disconnect power and relive pressure from the system before performing any
maintenance on this filtration system.

Caution Always follow correct lock out procedures when working on this filtration system.

4.2 Pump Suction Basket
The vacuum gauge located on the pump suction basket should be monitored every time the system is
started and then after every 8 hours of operation to ensure that the suction does not exceed —10 in/hg.

The pump suction basket should be removed and emptied every 8 hours of operation. It is important to
check the condition of the gasket on basket’s lid, make sure it is free of dirt and is firmly in place before
turning the system back on.

Ebbco recommends that a preventive maintenance schedule be implemented for this component.

Note: The vacuum gauge must read -3 in.hg — service basket at =10 in.hg.

4.3 System Pump

The centrifugal pump has been tested and greased at the factory; therefore lubrication is not necessary
for a period of approximately six to eight months. Remember that over greasing will cause the bearing to
run hot, so grease bearings sparingly when it is necessary. Ebbco recommends the use of sri # 2
chevron ball bearing grease.

Applications were there is a high abrasion the pump may have to be inspected quarterly for wear on
impeller and impeller housing.

It is recommended that a routine maintenance schedule be set up and followed for the best service of the
pump. A periodic comparison of existing operating conditions and data against data taken when pump
was initially started may indicate a problem developing and allow for a planned maintenance check before
a breakdown occurs.

4.4 Centrifugal Separator
There is no scheduled maintenance on the separator itself.
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Section 4;: System Maintenance

4.5 Work Tank Sweeper Package

To ensure that the garnet removal system works Nozzle
at the designed performance the work tank

sweeper package must be visually inspected

every 12 months. If the sweeper package is

damaged (broken eductor or piping, blocked

suction) there will be a noticeable change in

system performance. This may manifest itself as

a separator inlet pressure drop, a low differential
across the separator or a high vacuum gauge

reading. If any of these condition occur and are

not corrected the system pump and other

components will become damaged.

Once the work tank has drained of water:

e Check for damaged of broken piping and eductors.

o Check for any garnet build up in front of any eductor.

e Check for any material that may be wedged between the eductor nozzle and the horn.

Ebbco Inc can provide an experience service technician to service the tank sweeper package and inspect
the complete system. Please call Ebbco for pricing and to schedule a service technician.

4.6 Abrasive bag hopper
The hopper should be visually inspected to be aware of solids level, service when full.
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Section 5: Troubleshooting Guide

5.1 System Troubleshooting

IEERIRE A\ways disconnect power and relive pressure from the system before performing any
maintenance on this filtration system.

Caution Always follow correct lock out procedures when working on this filtration system.
1. Pump will not start
a. Check the electrical hookup for proper direction and power requirements.
_ do not operate the pump without the inner basket inside the strainer
2. No flow/no pressure
a. Check the electrical hookup for proper direction and power requirements. The pump’s motor
should run clockwise looking down from the top.
b. Check fuses in step-down transformer. Replace as necessary.
c. Check the motor for any foreign objects.

3. Decreasing flow and pressure during operation

a. Check the pump protection strainer for fouling. If plugged, remove the contaminants. Caution:
do not operate the pump without the inner basket inside the strainer.

4. Low flow/low pressure (10 psi or less)

a. Check the rotation of the pump motor. It should be running in the direction noted in 1.a.
b. Check the pump protection strainer for fouling.

5. No flow/maximum pressure (pegged gauges)
a. Check the separator’s purge area for blockage.
6. No transfer of solids/correct separator pressure/correct separator flow

Check for blockage in purge area.
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Section 5: Troubleshooting Guide

5.2 System Pump

For troubleshooting pumps, read symptom describing problem, consult keyed causes and correct those
that apply. Caution: be sure unit’'s power is disconnected before attempting any work on pump or motor.

SYMPTOM KEY NUMBERS FOR CAUSES

A | Pump does not deliver liquid 1,2,3,4,6,10,12,14,15,20,21
B | Pump delivers too little flow 2,3,4,5,6,7,10,11,12,13,15,18,20,21,27,28
C | Delivery pressure too low 5,12,13,14,15,18,20,27,28
D | Pump loses prime after starting 2,3,5,6,7,10
E | Pump needs too much power 13,15,16,17,18,21,22,24,25,27
F | Seal leaks 22,24,29,30
G | Pump vibrates or is noisy 2,3,4,10,19,21,22,23,24,25,26,28,29,30,31,
32,33,34
Motor bearings have short life 22,24,25,26,29,30

—|T

Pump overheats and/or seizes

1,4,19,20,22,25,26,29,30

| CAUSES

1 Pump not primed 18 Viscosity of liquid different than design
Pump or suction pipe not completely full of 19 Pump operating at very low capacity
liquid
3 Suction lift too high 20 Parallel operation of pumps unsuited for such
operation
4 Pump cavitating, increase suction pressure | 21 Foreign matter in impeller
5 Excessive amount of air/gas in liquid 22 Misalignment of pump or piping
6 Air pockets in suction pipe 23 Foundations not rigid
7 Air leakage in suction pipe 24 Shaft bent
25 Rotating part rubbing on stationary part
26 Bearings worn
10 | Suction pipe not sufficiently submerged 27 Wear ring worn
11 | Impeller, suction or trap partially or 28 Impeller damaged
completely plugged
12 | Speed too low 29 Shaft running off center due to worn bearings
or misalignment
13 | Voltage wrong or too low 30 Impeller out of balance resulting in vibration
14 | Wrong direction of rotation 31 Excessive grease in bearing causing high
bearing temperature
15 | System head too high for pump design 32 Lack of lubrication
16 | System head too low for system design 33 Dirt in bearings
17 | Specific gravity of liquid different than 34 Rust in bearings due to water getting into

design

motor
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Section 6: Parts List

REC. |QTY |DELIVERY |COMPONENT LOCATION OF PART |PART NUMBER
ON |REQ. [TIME DESCRIPTION ON SYSTEM
SITE
N/A 1 2-4 weeks | Centrifugal separator On separator support SDS-0250-B
frame.
N/A 1 2-4 weeks |Complete pump On pump base. PCL2x3-10-B-CC+6
1 1 2-4 weeks [Pump impeller Inside pump impeller PCL2x3-10-B-CC+6-
housing. IMP.10”
1 1 Stock Pump case gaskets Inside pump impeller 61115
2-5 days housing.
1 1 Stock Pump strainer basket's Inside pump suction PKG-98-IB-SS
2-5 days internal basket strainer.
1 1 Stock Pump strainer basket's lid On suction basket lid. [U9-46
2-5 days gasket
2 2 Stock 0-60 psi liquid filled pressure |Separator inlet/outlet. GRS-60-GA
2-5 days gauge
1 1 Stock Vacuum gauge -30 in/mg On side of pump GRS-V-GA
2-5 days 0PSI suction strainer basket.
N/A 1 Stock Abrasive bag hopper bag In abrasive bag hopper. | GRS-ABH-B
2-5 days
12 12 [Stock 3/8" poly eductor End of clean discharge |OMP
2-5 days in system tank.
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Section 7: General Policy & Limited Warranty

It is Ebbco's policy to ship and charge for replacement parts upon notification of a problem.
Warranty will be determined upon inspection of said part after it is returned to Ebbco, freight pre-paid. A
returned goods claim form will be sent with replacement part and must be returned with defective part.
Ebbco Inc. shall not be liable for incidental and consequential losses and damages under this expressed
warranty, any applicable implied warranty, or claims for negligence.

All products manufactured and marketed by Ebbco are warranted to be free of defects in
materials and workmanship for a period up to one year for date of delivery or 2080 hours of operation,
whichever comes first.

Equipment such as pumps, pump bodies, separators, etc. will carry one-year manufacturer
warranty. Pump seals: Ninety day limited warranty.

This limited warranty does not cover any products, damages or injuries resulting from misuse,
neglect, normal expected wear, chemical-caused corrosion, improper installation or operation contrary to
Ebbco's recommendations. Nor does it cover equipment which has been modified, tampered with or
altered without authorization.

No other extended liabilities are stated or implied and this warranty in no way covers incidental or
consequential damages, injuries or cost resulting from any such defected product.
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Product Profile

HEAVY DUTY SUCTION STRAINER BASKET

MODEL # PKG98 & PKG51

PRODUCT FEATURES MODEL PKG98
THE HEAVY DUTY SUCTION STRAINER

BASKET IS USED AS THE FRONT LINE PUMP I_
PROTECTION. EBBCO INC SUCTION r

STRAINER BASKET HAS A RUGGED ONE

PIECE CAST IRON BODY WITH A CAST IRON
LID. BASKET MATERIAL AS STANDARD ON
THE PKG-51 IS ABS AND STAINLESS STEEL
GR303 ON THE PKG-98. A STAINLESS STEEL
BASKET IS PROVIDED AS AN OPTION FOR MODEL PKG51
THE PKG-51.

ALL LID GASKET MATERIAL IS BUNA-NITRILE
AS STANDARD WITH EPDM AND VITON AS
OPTIONS.

e RUGGED CAST IRON HOUSING.

e PKG-98 STAINLESS STEEL PERFORATED
BASKET.

e PKG-51 ABS INTERNAL PERFORATED
BASKET. OPTIONAL STAINLESS STEEL.

e BUNA-NITRILE LID GASKET.

STAINLESS
STEEL BASKET

THIS IS A PROPRIETARY
- DOCUMENT OF EBBCO, INC.
mnc.

METALWORKING FILTRATION & FLUIDS www.ebbcoinc.com




Specifications

HEAVY DUTY SUCTION STRAINER BASKET

MODEL # PKG98 & PKG51

P S | LOSS

PKG-51 PKG-98 MODEL #PKGC—98
RECOMMENDED GPM 150 GPM
MAX FLOW RATE 300 GPM
MAX TEMP 180°F 180°F
MAX PRESSURE  PSI PSI 117
LOSS [ﬁ ﬁ
INLET 2" NPT 3" NPT
OUTLET SQ. FLANGE  SQ. FLANGE
MATERIALS OF
CONSTRUCTION
BODY CASTIRON  CAST IRON
LID CASTIRON  CAST IRON
O-RING BUNA-N BUNA-N
BASKET ABS (ORSS) SS
SPARE PARTS
O-RING U9-46 U9-171
FLANGE C20-19 C20-19 MODEL #PKG—51
GASKET
LOCK HANDLE C154-18D C154-18D .
LID C3-30 C3-105 /.75
ABS BASKET C108-11P N/A
SS BASKET C108-11SS 16401-0030
PKG—51
W/BASKET
PKG—98
W,/BASKET
//
20 40 60 80 100 120 140 160 180

FLOW (GPM)



7550 SERIES
52 HEAVY DUTY, 53 HEAVY DUTY
AND 54 HEAVY DUTY POWER FRAMES

GUSHER F
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WARRANTY

Gushar Pumps, Ing. will replace of mepain, within one yans of shipman am cur pland, any pump inour judgement that has failed dus o detects
in matenals or workmnanship, provided the pumg has bean progany indlalled and mantained and has not been subject to Abuse, Thess QUmps

must return o Gusher Pumps, Inc. with complate histony

ol servics oo inspecton and warranty consideratiaon, Guaher Pumpa, ne. doas nol

accapt ihe responsdility for tranaportaban bo and lrem cur planl. Fustheman, we do rol assums any responsility for consagquania! damags

or koss of proguction.

RECEIVING AND INSPECTION

The uimost care has been taken at the faciory to assure
proper coupling alignment and impeller adjustmenl.
However, dus to circumstancas beyond our conlrol,
YOU MUST inspect the pump upon receipl and lollow
the installation instructions completely belora star-up.

RECEIVING:

1. Rotate shaft by hand. If it does not rotate freely:
a. Check impeller adjustmeant.
b. Check for bent coupling guard.
c. Check slinger (#8).
d. Check for bant shalt (#1).

2. Check lor cracked or damaged paris. Il upon ra-

caipl, you find the pump damaged, file a claim with
the delivering carrer.

3, I drive molor has bean supplied, check the ALP.M
and horsepower to be sure it is correct as ordered,

4, Check the pump name tag to be sure we have

shipped comectly as ordered:

a. Model Number

b. Head in feet (Fi. Hd.)

¢, Gallons par minute (G.PM.)

d. Construction:
1. All iron.
2. All iron with stainless steal shaft and impalier.
3. Al stainless stesl.

5. I there i anything that appears o be Incorrect, call

the iactory immedialely.




INSTALLATION

Ater careful preliminary inspection, you may proceed
with the installation of the pump inlo your system.

1. Lower tha pump into gysiam.

2. Make sure mounting plate (#37) is setting firmly on
the support channals. (It may be nacessary 1o use
metal shims 1o level plate.)

3, Secure mounting plate (#37) by using hold-down
screws In all four comers. Again, care mus! be taken
1o make sure plate is firm and level. DO NOT larce
bowed plate level. Lise metal shims if necessary.

4, Making pipe connections:

a, Extreme care must be taken to support piping
without causing any strain on the pump.

b. Install pipe hanger on the discharge pipe sa all
plping weight is suppared by the hanger and nol
be the pump or the casing.

c. Bolt holes mus! line-up without prying to insert
Bolts.

d. When tightening flange bolts, pipe flangas must
not be forced logather.

a. Check valve should be placed in discharge line
between gate valve and pump discharge pipe o
pravent liquid from running back through the
pump and causing reverse rotation. This |s ex-
tremely important in applications with inlermitient
dufy where the pump may be rotaling backwards
whan service s resumad. This will causs dam-
age o the pump and the drive molor.

f. Pressure gauge should be located at the pump
discharge, as all parformance data is taken al
pump discharge.

g. Hintake piping is used to pump the tank down,
It must also be supported independently of the
pump.

5. Aemove coupling guard and rolala coupling by
hand. Pump should rolate freely at this poinl. If it
doas nol, check for:

a. Piping strain: withoul exception, piping must not
rest on pump in any manner. (SEE ITEM #4 of
the INSTALLATION SECTION. )

b. Impeller adjustmant:

1. Disconnect coupling [#32] and remave
sleeve (#32a).

Loosen three locking scraws (#57).

Loosen three adjusting screws (#55).

Lightly tap shatt (#1) until impeller (#12) bot-

toms on the infake flange (#13).

ot ol

5. Tighten three adjusting screws by hand uniil
they touch ball bearing housing [#5).

6. Tighten three adjusting screws 1/4 tum (ap-
proximately .016") by alternaling from one
screw 1o the next, until all three screws have
been turned 1/4 tum.

7. Tighten locking screws (#57) and jamb nuts
{#56).

8. Rotate coupling by hand to be sure impalier
{#12) does not rub intake flange (#13). I Im-
pelier does rub, repeal steps #1 through #7.

8. Connect Coupling.

€. Slinger adjusiment: The slinger (#8) ks set al the
factory and normally causes no problems, but
should be checked when unit is inspecied upon
arrival at your plant site and before unit is low-
arad inlo position in your system.

d. Coupling alignment — SEE ITEM #6 below:

6. Coupling alignment: MUST BE CHECKED belore

and after system star-up.

a. Check parallel alignment by placing a straight-
edge across the two coupling flanges and mea-
suring the maximum offset al various paints
around the periphery of the coupling. If the max-
imurn offset exceeds 010", realign the coupling.

b

==l T

1 straight sdge

Pump Shalt

b. Check angular alignment with a micromater or
caliper. Measure from the oulside of the one
flange to the outside of the other at intervals
around the perphery of the coupling. Delermine
the maximum and minimum dimensions. DO
NOT rolate. The difference batween the maxi-
mium and the minimum must not exceead .010°. If
a correcthon ks necessary, be sure to recheck the
paralled alignment.

Motoer Shail

Angular misalkgnment ™~ |

)
o

Pumip Shail —=

CGHM STYLE ONLY (chair mourted style]



¢. It coupling alignment is out, adjustmant can ba

made by the following steps.

1. LATERAL PARALLEL MISALIGNMENT is
adjusted by loosening the lour motor retain-
ing bolts (#49) after which you loosen the lat-
eral adjusting screws (#58) on the side of the
mator thal has 1o be shifted and tighlen tha
ramaining lateral adjustment screws until kal-
aral parallel alignment is achieved. (SEE FIG
#3) f misalignment is our more than .020°

SEE #5. :]t\
suims —_[ ] tl[ .i.l
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2. HORIZONTAL PARALLEL MISALIGNMENT
is adjusted by loosening the four molor re-
taining bolts (#49) after which you add or sub-
tract shims from betwean motor base and
motor support pads (#50). (SEE FIG #2) If
more 1875 of an inch tolal shims are re-
quired or alignment cannol be achiaved wilth-
out any shims, SEE #5. Tightan all screws
betore operating pump.

3. LATERAL ANGULAR MISALIGNMENT is ad-
justed by loosening the four mator retaining
balts (#49) after which you loosan the angular
alignment screws (#59) on the side of motor
that has to be lowered and tighten the angu-
lar alignment screws on side of molar that
has o be raised, until angular alignmant is
achieved. (SEE FIG #3) Tighten all scraws
balora oparating.

4. HORIZONTAL ANGULAR MISALIGNMENT
is adjusted by loosening the four motor re-
taining bolls (#49) after which you add or sub-
tract shims from between molor base and
molor support pads (#50). (SEE FIG #2)
Tighten all screws before oparating pump.

5. If lataral alignment and harizontal parallel
alignment cannot be achieved with tha above
sleps use the following operalion. Loosen
nuts or screws that hold bearing housing fo
mounting plate. Tap ball bearing housing (#5)
with lead hammer 1o move coupling Into
alignment. If unable to align coupling by tap-
ping the ball bearing housing then insert a
prybar batwean the ball bearing housing and
the burned out hole in the mounting plate
(#37) and shift cowpling into alignment by pry-
ing howusing from one position to another as
required. Tighten all screws belome oparating
pump.

NOTES:
1. DO NOT LOOSEN THE FOUR MOTOR
SCREWS TO MUCH, AS THIS WILL CAUSE
DIFFICULTY WHEN TRYING TO ALIGN COU-

PLING. Molor screws must be snug so a slight
force must ba applied to move motor,

: LATERAL PARALLEL MISALMGHEENT

: : LATERAL ANGLILAR BIEALMKNWENT
Fi, 13

2. It an adjustment in either paraliel or angular
alignment is required, you must check both after
adyusimant is made,

3. Coupling alignment must be checked after sys-
tem has been operating for 300 hows. Thenas a
preventative maintenance procedure, It should
be checked every 1200 hours of normal opera-
tion. More sever duty operation requires mora
frequant attention.

7. Make electrical connection 1o conform with slale
and kocal codes. (It is advised to use approximately
4' length of flexible conduit to facilitate removal ol
chair, if repair ks required.)
Upon inifial slart-up, pumps may sesm o run fight and
hot. This is caused by breaking-in of il seals and ball
bearings. Pump will operate normally after approxi-
mately 150 hours of service. Ball bearings should nol
run over 225* F. When checking temperalure use a
pyrometar.

MAINTENANCE

1. Lubrication — all pumps are lubricated al the factory
and should not require additional lubrcation for ap-
proximately 1200 hours of run at 1750 R.P.M. OR
BOO hours If run at 3450 R.P.M. A well planned
maintenance schedule can only be devised afier
caraful observation of the pump lor the lirst six
maonths of operation and the lubrication that has
baen required. Each pump installation is unique and
requires a differant lubrication schedule compalible
with that specific operation. Use Chevron SRI #2
bal bearing grease. DO NOT OVER GREASE as it
will cause ball bearings o run hot.




To lubricate:

a. Aemove pipe plug from back of ball bearing
housing (#5).

b. Fill with grease until irash grease flows from
opaning.

c. If automatic lubrication system is being used,
refiefs must be placed in the tapped hole (1/8°
N.P.T.).

. Coupling alignment: This must be checked before
and after systemn start-up; after 300 hours of opera-
tion; and again after 1200 hours of operation. Follow
procedure given in ITEM #6 of the INSTALLATION
SECTION of this manual. Again, wa recommend
strongly that a routine preventative maintenance
schedule be devised and followed o achieve opti-
mum life and performance from the pump.

DISASSEMBLY
A CHAIR AND DRIVE MOTOR

1. Disconnect electrical leads. During installation it

was advized to allow sulficlent flexible conduit

(appraximately 4 feel) to allow remaoval withoul

disconnection of electrical leads,

Asmove coupling guard.

Disconnect coupling (#32).

Remove four motor retaining bolts (#49). Molor

can now be removed from chair,

Break welds loose that hold discharge pipe

cover plate to mounting plate (#37).

&. Remove bolls & nuts thal hold dischange pipe 1o
impellar housing (W11),

7. Remove discharge pipe.

et

&

52VHD Power Frame

a. Remove bolts, nuts & washer that hold chair
(#34) 1o stem (#7).
b. Aamove chair (k34) from pump.

EIVHD & 54YVHD Power Frames

a. Remove intake flanga (#13).
NOT APPLICABLE ON ALL MODELS.
Remove impeller housing (#11).
Remove impeller relaining nut (#40),
Remove impeller retaining washer (818).
NOT APPLICABLE ON ALL MODELS.
Remove impallar (#12).
Remove impeller drive key (#19) and tapa it
to the hub of the Impaliar so it will not get lost.
g. Loosen set screws in slinger (#8).
h. Aemove stem plate (#41).
NOT APPLICABLE ON ALL MODELS.
I. Remove siem (¥7).
|- Remove power frame assembly from chair
(#34).

ango
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B. BARREL AND DRIVE MOTOR

1. Disconnect electrical leads. During installation it
Is advisable to allow sufficient llexible condult
{approximataly 4 feat) to allow removal without
disconnection of tha electrical leads.

2. Ramove coupding guand.

3. Disconnect coupling (#32).

4. Remove bolls that hold bamrel (¥36) o bearing
housing (#5).

5. Remove barre! (#36) & molor from power frame.

. PUMP DISASSEMBLY

Read thoroughly balore disassambly.

1. 52VHD barrel mount or chair mount.

a. Follow steps in section A or B

b. Aemove bolls nuts and washers that hold dis-
charge pipe to the impaller housing (#11). Re-
move bolts, nuls and washers that hokd
mounting plate (#37) 1o stem (#7). Ramove
molnting plate (#37). (Barrel mount only.)

Remove intake flange (#13)

NOT APPLICABLE ON ALL MODELS.

Remove impeller housing (#11).

Remove impaller retaining screw (#16).

Remove impellar rataining washar [#18).

Remove impeller (#12).

Aemove impeller drive key (#18). Tape it to

the hub of the impeller so it will not get lost.

Loosen set scraw in slinger (#8).

Remove stem plate (#41).

NOT APPLICABLE ON ALL MODELS.

k. Aemave stam (#7).

. Remave ball bearing retainer (#2).

m. Siide shaft (#1), telescoping ball bearing
housing (#5a), ball bearing (W), grease and
radial bearing retainer (#61) and radial bear-
ing (#4) out of bearing housing (¥5) as one
L.

n. Aemove ball bearing lock nut (#3) from shalt
(#1).

o. Aemove ball bearing (#8) from shaft (#1).

p. Aemove telescoping ball bearing housing
(#5a) from shalt (#1).

g. Remove oil seal (#21) from telescoping ball
bearing housing [¥5a).

r. Remove grease and radial ball bearing re-
tainer (#61) and radial ball bearing (#4) to-
gather from shaft (¥1).

g. FAemove ol seal (#22) Irom ball bearing hous-
ing (#5).

L Remove throttle bushing retainer (#9).

NOT APPLICABLE ON ALL MODELS.

u. Remove throtile bushing (#10).

Ta—~oa 0
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2. 53VHD & 54VHD chalr mount.

a. Follow steps in section A

b. Remove 3 bolts (#57). SEE FIG #1.

c. Slide shaft (#1), ball bearing retainar (#2),
thrust ball bearing (#6) and radial ball bearing
(#4) out of ball bearing housing (#5) as one
unit.

. Remaove ball bearing retainer (#2),

Slide telescoping ball bearing housing (#5a)

down off of the thrust bearing (#6).

Remove ball bearing housing (#3) from shali

(#1).

Remove thrust ball bearing (#6) from shaft

(#1).

Slide telescoping ball bearing housing (#5a)

off shaft (#1).

i. Remove baaring and grease ralainer (#51)
and radial ball bearing (¥4} from shaft (#1).
Remove both at the same lima 50 as not to
damage retainar.

j- Remove oll seal (#21) from telescoping ball
bearing housing (#5a).

k. Aemove oll seal (#2:2) from ball bearing hous-
Img {#5).

|. Ramove throtte bushing retamner (#9),

NOT APPLICABLE ON ALL MODELS.

m. Aemave throttie bushing (#10).

. SAVHD & 54VHD barrel mount

a. Follow steps in section B,

b, Break welds loose that hold discharge pipe
cover plate lo mounfing plate (#37].

¢. Remove bolis and nuls that hold discharge

pipe 1o Impeller housing (#11).

Remove discharge plpe.

Remove intake flange (#13).

NOT APPLICABLE OM ALL MODELS,

Remove impeller housing (#11).

Reamove impeller retaining nut (#40),

Remove impeller retaining washer [(#18],

NOT APPLICABLE OM ALL MODELS.

ARemove impaller (#12),

Remove impeller drive kay (#19) and tape it

1o the hub ol the impealler so it will nol get lost.

k. Loosan sel screws in slingar (KB).

I. Remove stem plate (#41).

NOT APPLICABLE OM ALL MODELS.

m. Ramove siem (#7)

n. Remove power frame from mounting plale
(#37)

0. Remove 3 bolils (#57). SEE FIG #1.

p. Slide shaft (#1), ball bearing retainer (#2),
thrust ball bearing (#6) and radial ball bearing
(#4) out of ball bearing housing (#5) as ona
L,
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g. Remove ball bearing retainer (#2).

r. Slide telescoping ball bearing housing (#5a)
down off of the thrust bearing (#8).

&. Remove ball bearing lock nut (#3) from shaft
(i1},

. Aemove thrust ball bearing (#6) from shalt
[#1).

u, Slide telescoping ball bearing housing (¥5a)
off shatt (#1).

¥. Aemove bearing and grease retainer (#61)
and radial ball bearing (#4) from shaft (61},
Remove both al the same time 50 as not 1o
damage retainer.

w. Aemove oll seal (#21) from tekescoping ball
bearing housing (#5a).

x. Hemove oil seal (#22) from ball bearing hous-
ing (#5).

y. Remove throttle bushing retainer (#3).
NOT APPLICABLE ON ALL MODELS.

z. Remove throttla bushing (#10).

TO REASSEMBLE PUMP REVERSE THE PRO-
CEDURE USED WHILE MAKING SURE OF THE
FOLLOWING.

1.
2.

a.

For bearing nstallation see page 7.

Check grease seals (#21) and (#22) Tor wear.
Replace if wom,

Install relainer (#61) and telescoping ball bearing
housing (¥5a) on shaft (#1). Belore putting bear-
ing (#6) on shaft (#1).

Install slinger (#8) on shall (#1) while connact-
ing stem (#7) to baaring housing (#5).

Check throftle bushing for wear, Replace if wom.
There are two different versions of throttle bush-
ings. One is a TEFLON TYPE that has a re-
fainar. The other is a CARBON TYPE thal is
pressed in place.

Clearance between impeller and housing or in-
lake flange should not excead 015", To adjus?
clearance see INSTALLATION on page 3, sec-
fizn 5b (for SE models only),

CERTAIN MODELS HAVE AN ENCLOSED IM-
PELLER. THESE MODELS ARE SUPPLIED WITH A
CARBON WEAR RING (#27) THAT IS PRESS FITTED
INTD THE INTAKE FLANGE {#13). UPON DISAS-
SEMBLY CHECK THE WEAR RING FOR WEAR. RE-
PLACE IF WORM.




BEARING INSTALLATION

Begin by cleaning your work area thoroughly, contami-
nanls can cause bearing lallures as fast as any other
reason

When a bearing is installed, the mounting force should be
applied against the ring, and only the ring, which s be-
ing prass-fitted, A bearing should never be forced onto a
shafl by pressure or hammer blows applied to the other
ring, nor should the bearing be press-fited Into housing
by forca allked to the Inner ring.

Lising an arbor press, the bearing may be lald on a lace
block which contacts ondy the bearing inner ring and which
has a hole diameter greater than the bearing bore, as
ghown in FIG, 10, Tha shalt is through the baar-
ing until it is seated firmly against the shaft shoulder.

if the shafi is not 1oo long, it can be suppored baneath the
table of the arbor press and the bearing pressed anto i

by ram pressune againsi a piece ol soft metal lwbing, as
shown in FIG, 11, The tubing must be clean, inside and

Innear Ring

Face Block

Fig. 18

oul, and the diameater of the tubing should be slightly
greater than the bearing bore. The end of the tubing
should ba square [with comars chamigred 1o avold fak-
ing) and should contact only the bearng Innar fing. The
shaft must be hald in line with the ram of the arbor press
io avoid cocking the bearing on the shafl seal.

When an arbor press is not available, the bearing can
be driven onlo the shall seat by light hammer blows
againsi the end of the soft metal fubing. These blows
should be made allernalely agains! opposite sides of the
flubing face, and great care must be taken lo avoid cock-
ing the bearing as it is driven onlo the shaft seat.

When a ball bearing is installed Into tha housing It & nos-
mally a slip fit, however if force is necessary 1o install
bearing the force should be exeried on the ouler ring of
the bearing as shown in FIG. 12. Again the force must be
applod evenly so as nol 1o cock the bearing in the bore.

Sall Melsl




TROUBLE SHOOTING

NO WATER DELIVERED.

(1) Pump nol primed.
+(2) Speed 1o low.

(3) Discharge head too high.
(4) Suction line or suction straner is clogged.
(5) Impeller completaly clogged.
(&) Wrong direction ol rotation.
(7) Too much clearance between impeller and intake llange.

NOT ENOUGH WATER DELIVERED.
(1) Air leaks in suction or stuffing boxes.
+ (2] Speed oo low.
{3) Discharge head higher than anticipaled.
{4} Too much clearance between impeller and intake flange.
(5) Impelier partially clogged.
(6) Not enough suction head for hot water.
(7} Mechanical defects:
Wear ring is wom.
Impelier damaged.
(8) Impeller diameler too small.
(3) Foot valve too small,
{10} Foot valve or suction opening nol submarged deep enaugh.

NOT ENOUGH PRESSURE.
+(1) Speed o0 low.
(2} Alr In waler.
{3) Mechanical defects:
Wear ring ks wom.
Impeller damaged.
(4) Impeller diameter too small,

YVIBRATION.
(1) Bent shaft,
(2) Pipe sirain,
(3} Impeller clogged.
{4) Coupling alignmeant off.
PUMP WORKS FOR A WHILE AND THEN LOSES SUCTION.
(1) Leaky suction lina.
(2) Water seal plugged.
(3} Impaller clogged.
(4) Air or gasses In liquid.

PUMP TAKES TOO MUCH POWER.
+ (1) Speed oo high.
(2) Head lower than rating, pumps too much waler.
(3) Specific gravity or viscosity too high.
(4) Mechanical defects:
Shaft bent.
FPower frame in bind.
Wear ring ks wom.
(5) Impeller diameter too large.
{6} Pump delivering oo many gallons.

+ When directly connected 1o electric mobars, check for full voltage across all electrical leads. .
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Frequently Used Formulas & Equivalents

HEAD & PRESSU
FORMULA

(Head in psi) x 2.31

RE NET POSITIVE SUCTION HEAD

Flooded suction:
HNPSH = hy - b, + by

Head in feat =

(Sp. Gr)
(Head in ft) x (Sp. Gr)

Head in psi =

Bipztion UM
- NPSH = hg =y = g = Iy

Fig = tho absoluls pressun in foet of liquid on the surlace al Ihe supply liqud
b, = thasapor prassuns of (he liquid baing pumaed axpressad in fool of hoad,
hy = i haighd I fest of the supply iguid surtace with respect io (e pump ake
iy = suction bne friction iosses expreseed in leel of haad,

Thess calculanions yeld The saiadle not posiiive suction hesd for a g #ssem

291 This must be compansd 1o the maguiand nal posithe seclicn haoad FPEFE
caleulated by b manufaciune. NPSH, must excesd NFSHg
PRESSURE EQUIVALENT TABLE
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FLOW EQUIVALENTS
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VOLUME & WEIGHT EQUIVALENTS
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VACUUM PRESSURE EQUIVALENTS
1 pimaspham = 292 in Hg = TE0mm Hp = 14.7F pai u in, Hg vacuum = (2887 - x)in Hy sbscluie

1 mm Hg = 1 Tom = (3537 x 307 in Hp = 000G = 1353 milibara
1 bar = 10° milibars = 10¢ microbans = TE006 mm Hg

1 microbar = LTS micren
1inch Hg = 254 1 107 mm Hyg

y mm Hg vacuum = [T60 - ) mm H absclulp
z PEKE = [z & M.T) PSIA

W PSLA = [w - 4.7 P3G
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GENERAL ENGINEERING DATA

VISCOUS LIQUIDS
CHAHRT I VISCOSITY MEASURES A LIODUID'S RESISTANCE TO FLOW
VISCOSITY CONVERSION TABLE
SAYBOLT REDWOOD TYPICAL
UNIVERSAL CENTI CENTI* ENGLER NO. 1 LIQUIDS
S5U STOKES STOKES POISES* POISES SECONDS | SECONDS AT ToE F
a1 010 1.00 008 B 54 29 WATER
35 025 256 020 2.05 59 321 | KEROSENE
50 074 740 058 592 B0 443 | NO. 2 FUEL OIL
] ST 15.7 126 126 125 69.2 | NO. 4 FUEL OIL
100 202 20.2 182 18.2 160 856 | TRAMNSFORMER OIL
200 432 412 e 4.6 205 170 HYDRAULIC OiL
300 654 B5.4 522 533 470 254 SAE 10W OIL
500 1.10 110 BB 88.0 760 423 SAE 10 OIL
1,000 2.16 220 1.73 173 1,500 896 SAE 20 CHL
2,000 4.40 440 3.62 52 3,000 1,680 SAE 30 Ol
5,000 10.8 1,080 B0 B0 7,500 4,230 SAE 50 OIL
10,000 21.6 2,160 17.0 1,780 15,000 8,480 SAE 80-70 OIL
50,000 108 10,800 BE 8,800 75,000 43,860 MOLASSES B
100,000 218 21,600 173 17,300 150,000 88,180 MOLASSES C

“Poeses and centipoises are given for oil of B spec. Gravily, Relationship: centisiokes X specific gravity = canlipoises

PUMPING VISCOUS LIQUIDS WITH CENTRIFUGAL PUMPS

il 30 100 250 500 750 1000 1500 2000
Elg:q H‘:umn e 3 B 14 18 23 30 40
HF:;;;'I}E i = . B 11 14 18 23 a0
E’E.rm % = 10 20 ] 50 B5 85 100
CONVERSION CHART

BARS ¥ 145 = LBS /S0 INCH

CELSILS = 558 X [PF-32)

CUBIC METRE PEA HOUR X 4403 = GALLONS—US. PER MINUTE

FAHRENHEIT = (1Bx%) + a2

FEET X SA048 = METERS

FEET OF WATER X 4335 = LBS/S0 INCH

GALLONS—IMPERIAL X 1.20085 =  GALLONS—LLS.

GALLONS—US. % BAZET = GALLONS—IMPERIAL

GALLONS—LLS, X 3,785 = LITRES

GALLONS—LU.S. PER MINUTE X 2271 = CUBIC METRE PER HOUR

HORSE POWER % 748 = KILOWATT

INCHES ¥ 254 = MILLIMETRES

KILOWATT K 1.34048 = HORSE POWER

LITRES X 2642 = GALLONS—LS

METRES x  3.281 = FEET

MILLIMETRES X 03837 = INCHES

POUNDS / 0. INCH X 2307 = FEET OF WATER

POUNDS / 50, INCH A ol = HARS
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ENGINEERING DATA

CAPACITY AND HEAD IN FEET . .. Gallons par minule (G.P.M.) and Fool heads in the performance charts
in this catalog were compiled from actual tests. The Maximum G.P.M. shown | the pump capacily at
rated horsapower, The maximum Head in Feet is ai full rated spead (60 cycle current). For Maximum

G.P.M. all piping should be straight, short and large as possible, Heads and G.P M. are based on tesis
with spaciflc gravity of 1 and a temperafure of 70*F,

HOW TO FIGURE HEAD ..
1. Determine static lift {haight liquid is to be raised above reservoir)
2. Detarming friction loss (losses dua to piping depend on size, langth and condition of piping system in

relation te G.P.M. neadad, sea table below. Frietion lossaes .|F:u includs loes dus to valves and fitings)
3. Determine velocity head (refer to table below) Vi, = %
4. Total all threa of the above and compara 1o performance chart. Salect pump which dellvers tolal head

Losa ol in F Par 104 F1_ o lﬂ-"-'r\-uld v

Gnllzrn " Fips %" Fips 1* Fips 14" Fips 1% Fipa 1° Fips 1% " Fips 7" Fips
,.T:,,, wal, |woiw. | wal | Fie | Wl | Rie |Wal | Beic | vl [ Mz [Wel | B | Wel [ Bie | Vel | Fie
1.04 21 JEriTy i el T

a0 ] (i ] .9 -
108 158 1. d1 [ F | 124 b ; AR il
.3 ] T4V e i.d40 104 04 | o8 DAY + 5 0 I B
316 LA 2.01 s 184 T.28 Lar Ok e | 92w . £
1080 [tz | a0 | aao | ara |y [ aa| 208 | v | a0 | 1es | o8 | nes | 6z | ods | ooy
il L Fak | Mo 540 | 345 b | [ X | .08 1.0 1.5 L¥ ] o 348 Dl LALE
— — | 1303 | V34D Tad | 420 439 1 18,1 g il - TR 138 0a) avl B E
e | e | Bl w30y | s3s|res | ava| 70 | 288 | 2| vea | oma| 103 | om
| = ] S {mas)ee |esafaas | arz|neo | aos | asd]| ves [ rre| 1os | osa
I i it | 1303 fiied 751 | 33 55 | T 1 aa 1.1 1.7l I.5% T

. : ; | waa | s yom |31 | 40 | w2 | 1ee | xeo| 208 | 108
..... Wi, i o174 b — |voa | s, TAT | Dha i LA 33F | 333 | 35T 1.3k
TS sl oy | vioa |sao | ras | e | asw | ez | 30w | asr

" == d T p— — — | AT | D LA 194 Lam | @2 woe | a0
_____ A Frea s Tl il — | 1574 rD2O |70 138 &34 |50 454 | AR
..... ol o HHT =N ke crrH e | THW (14280 1.5 | 3008 FM | 148 545 | TR
RN (el FrOCYRRY S (Pl pOEIhY S Tigd (1900 | B430 | 478 | .05 | F1] 635 | a1
- cn | s PRI ([ -~ : ur e | DA | BGD | TO4E | TRE Tae | 108
e | Vais i | il s ]| R (RS 1B3N | 10F0 | Vidre | 34.F LIF | ldE
- - - Al ; i | AR | VIR0 | 1RGF | A30 o |17
HUAFS] [ S EE-S) R RPN (L - o | FRAF | 1540 | 1438 [ 320 w99 | 1.3
. ¥ n . | 3451 | 1820 | 1549 | S10 0% | 250

EEE SR RS BB EENE S wa
|
|

180 il [l o i A )5 L] Rt | 2aas [ | verw [rom | viae | 2w
I e el RS Bl IR e T T AL s MR R s :u:.l :;_g :ﬂ; g:;
300 e i ] s '3 e i o il e r =H L
Pipe Friction (Continued)
Friction of Waler in 90* Elbows Loes of Feed In Pest. Por 100 FL of 15-veai-old
[T COrdinary LIron Fipe l}m l.nr Frictian At
_\ﬁ o L Iﬁ 1% 13 ]'ﬂ 304 | []
l"".;:': Pigw |3 | w Jwd o | m Umf on[1afvafon]m 'r:l 5 “"" "‘""H rmr'tnu m"'"""‘m
To Compulte Break Horse Powar - g - =
= BPMxHxE5.G, ® ] e
BHP = 3960 x pump ENi* Rlim|E]E] :
BMP = Brask Hores Pos W[ | IR | LR |88 ) ) 0
= Bra ree Power, .

GPM = Gallons per Minuls, b S e O -
Eﬂ= HuEuﬁId in Faat E H:i ﬁi EE i:.:‘ EE EEE
, = ;hﬂ{;r ¥ . § L
Horse Power and Pressure (PS1) vary In direct - S RS - - It -
proportion to the Spacilic Gravity. bR e B B O B

(L8 (8| || E| b

Effeci of Spesd Changes wa |10 | 3oe wiF | iz 1 40 138

- FE ] = ¥ LTy 'L 173

1, ﬁlp.l:;rr t?:hl: lu-udiri:llr proportional to o o R

e = Wi | |

2. Head is proportional to the square of the B =mli=l =1 =

change In spead, o s s o — | 1o | rany

3. Horss Power i proporional (o the cube of :ﬂ = tils vl :'.':: e
tha chenge In speed, .k Y L
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THEORETICAL DISCHARGE OF NOZZLES IN U, 5. GALLONS PER MINUTE

HEAD ‘valoaly ol AMETER OF NOZILE IN INGHES
[higcharga
Poumds | Feat P.FHH Yia % Yie Y % i % % g
10 23 3848 i 148 332 581 133 23.8 4.9 531 724
15 M8 4T 26 D45 1.84 4,06 Ta4 183 280 452 650 B4.5
20 A5 2 54 55 D52 2,08 i G B.35 188 334 G622 TE 1o
25 57.7 B1.0 088 234 526 - 2.4 7.3 553 B4 O 114
0 B9 | eA8s | o064 | 258 575 | 102 230 408 | 639 | se0 | 126
kL] BO.B Fr ] 0,69 277 6.3 1A 248 a2 e .5 138
ri] g2 a .2 0.74 296 LN.2 11.8 288 a7 7.8 106 1458
&5 103.5 418 0.7 3.13 7.03 128 8.2 501 8.2 13 153
50 115.5 B86.25 a3 230 T.41 13.2 .7 2.8 B2.6 118 162
55 1270 P4 T 348 77 138 A 5_5.:3 BE.4 126 169
BO 1304 4.5 0.an 362 B2 14.5 s &74a S04 130 7T
&5 1501 9E3 084 am B.45 181 hall.} 602 §4.0 136 184
Ta 1681.7 021 .68 am AT 187 352 B2.5 ar’y 141 |
75 173.2 1067 1.01 #,05 808 18.2 30,4 BT 101 148 158
Bl 164.8 o8 1.0 410 .38 16,7 ara 8.8 104 180 2056
L 1843 1125 1.08 431 AT 173 388 A9 108 155 21
a0 20749 115.8 1.11 443 BES 177 B9 T0.8 111 180 27
85 2104 1180 1.14 i 58 0.2 18.2 410 724 114 164 223
100 2309 1220 147 4,67 10,0 187 42,9 TAT 17 188 22
108 242 4 1250 120 L) 10.8 182 43,1 TaS 120 iz 234
110 254.0 126.0 1.23 4,50 11.4 188 44,1 R4 122 178 2440
118 285.5 1309 195 501 1.2 2000 451 Ba.1 125 180 by L}
120 277 1337 1.2 §.12 11.5 20.5 4.0 B1.8 128 184 251
125 b ] 1384 1.3 522 T . &T7.0 B3R 130 1688 P
130 3002 131 1,33 5.3 12.0 1.3 48.0 5.2 133 152 261
135 anT 1d1.8 1.38 5.43 12.2 2.7 489 B8.7 138 125 266
n&d 321.3 1443 1.38 &3 124 2.1 408 a4 1348 199 2n
145 334 8 146.9 1.41 i &2 12.8 225 508 A543 140 202 278
150 304 1485 1.43 ETR 12.9 A 61.5 L 143 et 260
178 4041 161.4 1.55 618 1318 24T ES.B aip 154 2i2 a0z
200 4819 | 1728 185 | &.81 148 | 264 9.5 106 185 238 32
HEAD Waioaily ol DIAMETER OF ROZILE [N INCHES
Pounds | Fasi Feal 1 1 1 4 2 2 iy
Par B 5 Y L L Ya
1] 234 .8 04 .5 1230 148 17 1 282 378 47e 581
15 4.8 47 25 116 14T 1818 218 260 354 453 SRS 723
20 46.2 54 85 184 180 208 283 o 409 E35 aTa B35
25 &T.7 4110 148 180 234 283 16 A58 E38 TE8 Gl
i} 683 G885 164 207 268 308 it 601 G655 Baa 1023
a5 BOLA ra 177 Zi 27T 314 J88 i1 Tk fii 5] 1106
A g4 a2 188 238 258 &7 438 ETH TEE paT 1182
45 1048 Bp 200 253 N3 e 451 E13 a0 1015 1262
&0 1185 88125 Ea | 287 330 = 475 a7 Bas 107 1330
55 127.0 0.0 &1 280 6 418 A58 67 BRSE 121 1385
1] 138,56 6.5 =1 2593 B2 438 53 ToE a3 1172 1447
an 180.1 B3 241 ko L} ara 455 5432 Tar e 220 1508
TO 181.7 02 250 nvT [ 4T3 B&3 TEE 1001 1267 1 S
75 i73.2 105.7 259 w7 404 el BER TEZ 13T 1310 1818
(-1 1848 108.1 287 38 &1l !'LH B a1a 1010 1384 1672
ag 1963 1148 aTa 340 a1 821 E20 i 1103 1364 1723
a0 2078 115.8 ] L1 LN 538 G638 BEa 1138 1438 1773
65 2104 1180 e i A58 551 =10 [iL=F] 1168 1478 a4
100 1220 2 aTH a8T BAE arz 5 1186 1812 180
108 2422 125.0 304 ulil ] 4Ta 570 SR 37 1226 1550 1818
110 2840 128.0 314 36T Ll 533 TS @60 1285 1588 1861
115 2655 130.9 320 A0 B0l L) Tan Gao 12682 1521 2005
120 A 134.7 aar 414 B12 61@ T8 1002 1310 1638 2050
125 zag.8 1554 34 423 53F a3 T 1022 13348 1680 2080
130 300.2 136.1 341 433 533 [ o] TET 1043 1365 1728 215
135 LT 1418 47 L] 543 528 Tal 1083 1300 1758 2173
140 3233 144.3 154 44 BE3 LEH 785 1062 1418 170 2212
145 3348 1480 k-1 455 G2 B BO% 11640 1400 1820 ZZ50
180 3484 148 8 64 L 1n] 572 E&2 a3d 1120 1466 1653 &80
175 A0, 1 1814 395 500 E18 T4T BEO i Fali 1582 2000 2473
200 | 4619 | 1728 | 423 538 _B50 T80 950 1294 1681 2140 | 26845 |
WOTE=Tha actuml quaisag wil vary from thesa Ngume, B emount of varistion depending ‘the shaps of nazzie and sies of pipe & INE PO
whsrs (ha pressurs |s determired. With smooth mper rozies e actusl Sschargs i sbout B4 por cant of the figures givan in iha labe.
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MAINTENANCE HISTORY

SERAL NO

MODEL MO IMP, DUA, _

OPERATING COND GPM @ = — FT, THD
HP - _ SPEED/APM

Start-Up Dale Amps &t Start-LUip

Pressure al Star-Up

ENGINEERING DATA

POWER FRAME 52HD 53HD 54HD
1. RADIAL BRG. 41211 41316 41319
2. THRUST BRG. 41308-DR 41312-DR 41314-DR
3, BALL BRG. SPAM B8.032 12.750 12.750
4, SHAFT DIA'S.
@ ARADIAL BRG. 2.1655 3.1487 3.7403
@ THRUST BREG. 15750 2.3623 2.7580
@ THROTTLE BUSHING 1.735 1.875" 2.500
@ IMPELLER 1375 1.500 1,750
BET. BALL BRE'S. 1.837 3125 3,625
BET. RADIAL BRG.
& THROTTLE SLY. 2.250 3.250 4.250
*2.010 [GxE-14)
GREASE LUBRICATION
DATE GREASED DATE GREASED DATE GREASED
TYPE GREASE USED —
COUPLING ALIGNMENT
Parallal Alignmand Angulsr ABorment
A it Dt Armi Al Cimle Al
Checssd 0wt g:m Oul  Checksd Ol @m ﬁr Eﬁm Ot Checked  Oul

MOTES:




AP (PSD)

Product Profile

SEVERE DUTY CENTRIFUGAL SEPARATOR

MODEL # SDS SERIES SEPARATOR

PRODUCT FEATURES

THE EBBCO SDS CENTRIFUGAL SEPARATORS ARE DESIGNED TO REMOVE
SOLIDS FROM LIQUIDS. EACH MODEL IS SIZED BASED UPON THE FLOW
RATE.

UPON TANGENTIAL ENTRY, THE LIQUID AND SOLIDS ARE DRAWN
THROUGH INTERNAL SLOTS AND ACCELERATE INTO THE SEPARATION
CHAMBER. SOLIDS THAT ARE HEAVIER THAN THE CARRYING LIQUID ARE
SEPARATED AND ACCUMULATED IN THE COLLECTION CHAMBER. THE
SOLIDS ARE PERIODICALLY PURGED INTO A COLLECTION VESSEL. CLEAN
LIQUID IS DRAWN UP AND OUT OF THE SEPARATOR

NO MOVING PARTS TO WEAR OUT.

LOW PRESSURE LOSS.

NO BACKFLUSHING.

NO DOWNTIME REQUIREMENTS.

NO SCREENS, CARTRIDGES, CONES, OR FILTER ELEMENTS TO CLEAN
OR REPLACE.

e FLOW RATES FROM 45-1200 GPM

PROVEN APPLICATIONS

ABRASIVE WATERJET-GARNET REMOVAL.
PARTS WASHERS.

HEAT TREATMENT SYSTEMS.

MACHINE TOOL COOLANT FILTRATION.

FLOW vs PRESSURE LOSS
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METALWORKING FILTRATION & FLUIDS
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Specifications

SEVERE DUTY CENTRIFUGAL SEPARATOR

MODEL # SDS SERIES SEPARATOR

MAX PRESSURE

PRESSURE LOSS RANGE

FLOW RANGE

MAX PARTICLE SIZE

MATL OF CON.

150 psi

5-12 psi
45-1200 gpm
3/8"

CARBON STEEL (STAINLESS STEEL OPTIONAL)

*CONSULT FACTORY FOR HIGHER FLOW RATES AND OPERATING PRESSURES

CAUTION: FOR USE WITH A CENTRIFUGAL PUMP ONLY!

DISPLACEMENT PUMP.

DO NOT USE WITH A POSITIVE

C
il
O

MODEL A B C D E FLOW INLET/ PURGE | WEIGHT | WEIGHT
RANGE OUTLET SIZE DRY WET

0150-B 30 4% 4% 1% 6 45-70 11/2" 11/2" 27 40

0200-B 33% 5 5% 2% 8% 65-108 2" 11/2" 52 98

0250-B 37 5% 6% 2% 8% 98-155 21/2" 11/2" 60 109

0300-B 42 7 8% 3% 10% 148-290 3" 11/2" 101 177

0400-B 88 14 10 3% 11 275-550 4" 11/2" 300 410

0500-B 108 16% 12 3 11/16 11 480-880 6" 11/2" 415 615

0600-B 108 16% 12 3 11/16 11 720-1200 6" 11/2" 475 714

ALL DIMENSION (") ALL FLOW IN (USGPM)




Product Profile

TANK EDUCTORS

TO KEEP UNWANTED SOLIDS FROM SETTLING IN A SUMP, EBBCO
EDUCTORS PROVIDE A VENTURI ACTION, WHICH AMPLIFIES THE INPUT
FLOW RATE TO SWEEP SOLIDS TOWARDS THE PUMP INTAKE.

e HELPS TO AVOID TROUBLESOME ACCUMULATION

e REDUCES MAINTENANCE AND SHUTDOWN ROUTINES

e PROTECTS PUMPS AND PROCESS FLUID SYSTEMS FROM FOULING
AND/OR ABRASIVE WEAR FROM UNWANTED SOLIDS

e  MINIMIZES BACTERIAL GROWTH, BROUGHT ON OTHERWISE BY
SOLIDS ACCUMULATION

e LIMITS THE NEED FOR CHEMICAL TREATMENTS TO CONTROL
BACTERIAL & ALGAE BT PREVENTING SOLIDS BUILD UP

ABLE TO OPERATE AT LOW PRESSURES AND IN LOW SUBMERGANCE. OMP
EBBCO EDUCTORS MULTIPLY THE FLOW RATE BY A FACTOR OF FOUR w )
OR FIVE ENABLING THE USE OF A SMALLER PUMP TO REDUCE ENERG)
COSTS. COMPACT IN DESIGN, DURABLE AND EASY TO INSTALL. ——{
MALT OF CONST. 18"
PDVF (KYNAR), 316 SS, GLASS FILLED PP, CAST IRON i

MODEL | 10 J 15 ] 20 | 25 | 30 | 35 | 40

No NOZZLE FLOW (US GPM)
OMP 75 [92] 107 [ 119 [ 131 [ 141 [ 15
2MP 135 | 17 | 19 21 23 25 27 2MP

«—— 3 ——>

”y
=

METALWORKING FILTRATION & FLUIDS www.ebbcoinc.com




Product Profile

Abrasive Bag Hopper

MODEL # GRS-ABH

4000Ib Collection Decant Ports
Bag

]
|
|
1

Clean Out

One Cu.Yd.

Abrasive
Hopper Forkable

Base

EDDCOn.

METALWORKING FILTRATION & FLUIDS

Description:

The Ebbco one cu.yd. Abrasive Bag Hopper is
designed to capture up to 4000 Ib. of garnet.
Spent garnet that is discharge from the centrifugal
separator is collected into the Abrasive Bag
Hopper. The heavy garnet settles to the bottom of
the Abrasive Bag Hopper and begins to de-water
itself. The excess fluid that is purged into the
Abrasive Bag Hopper flows out of the collection
bag and decants back to the catch tank.

The Abrasive Bag Hopper is constructed from 1/4"
carbon steel plate.

e Dimensions: 36"L x 36"W x 48"H

e Material of cont.: Carbon Steel

e Finish: Industrial enamel paint
o Dry Weight 580 Ib.

System Features & Benefits:

e Clean and easy system for handling spent
abrasive.

e  Spent abrasive is bagged and ready for
recycling or reclamation.

e  Rouged construction.

e  Clean out ports.

e  Fork truck access.

48.00

THIS IS A PROPRIETARY DOCUMENT
OF EBBCO, INC

www.ebbcoinc.com
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PER NEC CODE b < 16AWG
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| | |
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8 7 6 5 t 4 [ 3 2 1
- Parts List
REV [ ZONE REVISION HISTORY DATE [APP'D | [Fem[ary DESCRIPTION MATERIAL DRN REF PART # VENDOR NOTE
__— 0 FIRST ISSUE 11/25/08| JPG 1 | 2 [3"-1.5"REDUCER BUSHING PVC SCH 80 EBBCO
2 | 2 [3"TOENIPPLE PVC SCH 80 EBBCO
0 1 2 3 3 | 1 [3"90 ELBOW PVC SHD 80 EBBCO
SCALE IN FEET 4 | 1 |3 STRAIGHT TEE PVC SCH 80 EBBCO
5 | 4 [1.5"90 ELBOW PVC SCH 80 EBBCO SLIPXSLIP
6 | 12 |1 1/2" STRAIGHT TEE PVC SCH 80 EBBCO EF-1.50-TE-P8-SS
7 | 12 [3/8"EDUCTOR POLYPROPYLENE EBBCO OMP
8 | 6 [1"- 3/8" REDUCER BUSHING PVC SCH 80 EBBCO EF-1.00-0.375-RB-P8-TT
9 [ 12 |1 1/2"-1"REDUCER BUSHING __[PVC SCH 80 EBBCO EF-1.50-1.00-RB-P8-ST
10 | 6 1" TOE NIPPLE PVC SCH 80 EBBCO EBF-1.00-NO-P8
11 | 6 |1"- 3/8" REDUCER BUSHING PVC SCH 80 EBBCO EF-1.00-0.375-RB-P8-ST
12 | 6 [1"45 ELBOW PVC SCH 80 EBBCO EF-1.00-E4-P8-SS
13 | 1 [3"HOSE BARB STEEL EBBCO
14 | 1 [2.5"HOSE BARB STEEL EBBCO
17 | 1 [2.5" CLOSE NIPPLE CARBON STEEL EBBCO
18 | 1 [2.5" GATE VALVE BRASS EBBCO
19 | 1 [3"- 25" REDUCING BUSH CAST IRON EF-3.00-2.50-RB-CI-TT__|EBBCO
20 | 2 [3"BOLH HEAD FITTING PP EBBCO
21 [ 1 [3"45 ELBOW PVC SCH 80 EBBCO SLIPXSLIP
T T 1} S "
I [ A 1 72
CUTTO [ ki
SIZEON|C C|CUTTO B 1 &4
S cC_ |8 16"
SITE SIZE ON "
o SITE D 5 20
w tf %
~ —~— —
: NOTES:
(eo]
N~ 1. ASSEMBLE THREADED FITTINGS WITH PIPE DOPE AND
TIGHTEN. CLEAN AND GLUE SLIP FITTINGS AS DESCRIBED
BELOW. PIPE DOPE, CLEANER, AND CEMENT ARE INCLUDED.
Il r_/f % il IMPORTANT
j ﬂ CORRECT GLUING PROCEDURE:
| T N
N4 1. PRIME BOTH THE PIPE AND FITTING SOCKET TO BE JOINED.
o ol
I - 2. IMMEDIATELY APPLY A COAT OF CEMENT TO THE PIPE.
g_ _g_ _g_ i ! C 3. APPLY A LIGHT COAT OF CEMENT TO THE FITTING.
"LI I I I I I I I I I IJ' 4. ADD A SECOND COAT OF CEMENT TO THE PIPE.
o
| | 5. PUSH THE PARTS TOGETHER, ENSURING THAT THE PIPE IS
FULL DEPTH OF SOCKET ROTATING 1/8" TO 1/4",
AND HOLD FOR 15 - 30 SECONDS.
DO NOT IGNORE THE PROPER SEQUENCE OF APPLING THE
PRIMER AND CEMENT. IT IS EXTREMELY IMPORTANT WHEN
D D YOU ASSEMBLE ANY PVC SCHEDULE 80 FITTINGS.
KEY:
CUT TO [X] ASSEMBLY REFERENCE TAG
a
128.61"
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Ebb‘ 0 inc.

METALWORKING FILTRATION

‘m‘ FOLLOW PROPER LOCKOUT PROCEDURE BEFORE SERVICING THIS EQUIPMENT. 'm.

GARNET REMOVAL INSTALLATION REGISTRATION AND ACCEPTANCE FORM

1. System is positioned properly.
2. Sweeper package has been installed according to drawing provided by Ebbco.
3. All external connections have been made between Garnet Removal System and waterjet catch tank; and

proper air supply has been hooked up to plant air minimum 80 PSI @ 2 SCFM.

4, System runs with a 4 to 10 PSI pressure differential between inlet and outlet of separator.*

5. Good water movement in waterjet catcher tank.

6. System runs with no leaks.

7. Purge is set for a four (4) second purge every 60 seconds; water should flow back from the Garnet Hopper to

the waterjet cutting tank.*

8. Customer understands how system works and how to service the strainer basket.
9. Customer knows how, and when, to empty spent Garnet Hopper.*
10. Overflow baffle is installed in Garnet Hopper.*
11. Use only Ebbco certified consumables and replacement parts. Failure to do so may cause catastrophic
failure.
12. System is designed to run simultaneously with waterjet. Always run your Garnet Removal System while you
cut.

*Note: Item numbers 4, 7,9, and 10 must be followed and maintained or warranty is null and void.

Failure to follow above instructions can lead to catastrophic failure of the Ebbco Garnet Removal System as well as poor

performance. The Garnet Removal System has been installed and is operating correctly according to the service manual.
| have read and understand the Ebbco Service Manual. | agree that proper system maintenance and filter change out will
be adhered to.

OPERATING PRESSURES
Inlet Outlet Vac
Ebbco Technician (if on site) Company
Supervisor Contact Name
Operator Contact Phone Number
Operator Contact E-Mail Address
INSTALL DATE: SERIAL NO:

NOTE: Warranty on equipment is null and void if this form is not completed and returned
to Ebbco upon installation. Email to: customerservice@ahbinc.com

6/3/08
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