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OUR PLEDGE TO YOU:

When you buy W ebster products, you buy
total service. Webster is the unique, single-
source supplier of an extensive line of heat-
ing products. W e manufacture fuel units,
supply and transfer pumps, valves and oil
heat accessories. And we constantly seek
better solutions and set higher standards for
the oil heat industry.

Webster is committed to reliable servicing of
its products. As always, our field service
people provide professional schooling and
make training materials and demonstration
units available for training.

We are ready to work with you to help solve
your specific heating problems.



This Webster® Service Technician's Handbook is
supplied as a service to our customers, dealers and
installers. It represents our efforts to share with them
our experiences of many years with our products
in the field, and to also provide condensed catalog
information to you on Webster products.

This booklet is not intended to be all-inclusive, or
to be directly applicable to products manufactured
by any other company.

It remains the complete responsibility of all parties
involved in the design and installation of any system
involving Webster products to insure that the
design and installation of the system is correct for
the individual circumstances, and that the system
is installed in compliance with all applicable codes,
standards, regulations or other restrictions.

Neither Webster, nor any of its authorized repre-
sentatives, assume any responsibility , obligation
or liability relating to the design and/or installation
of any systems utilizing Webster component parts,
and nothing contained in this Service Technician's
Handbook should be construed as constituting
any extension of its standard W arranty Policy as
stated in this booklet.
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Warranty Policy

Webster warrants that Products shall be free from defects in
materials and workmanship for a period of three (3) years from
the date of manufacture or two (2) years from the date of instal-
lation, whichever period expires first. W ebster will rebuild or
replace, at its option, all Products proven to its satisfaction to be
defective within such warranty period and returned to the
Webster factory transportation charges prepaid. Webster's sole
obligation and buyer's exclusive remedy hereunder is limited to
such rebuilding or replacement.

No products may be returned to W ebster unless the prior writ-
ten consent for said return shall have been obtained from the
Customer Service Department in Frankfort, Kentucky . This
Limited Warranty does not cover shipping costs to and from the
Webster factory, any costs for labor or otherwise related to
product removal or replacement, or any other costs of any
nature without prior written consent by W ebster.

Parts, products and accessories made by others are warranted
only to the extent of the original manufacturer 's warranty to
Webster.

This warranty shall not apply to acts of God, war or civil insur-
rection, nor shall it apply to products which, in the sole judge-
ment of Webster, have been subject to negligence, abuse, acci-
dent, misapplication, tampering, alteration; nor due to other
than normal application, use or serv ice, including but not limited
to, operational failures caused by corrosion, rust or other foreign
materials in the system, or operation at pressures in excess of
recommended maximums.

Purchaser shall be solely responsible for determining suitability
for use of W ebster Products. W ebster shall not in any event
whatsoever, have any liability with respect to such determination.

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN
LIEU OF ALL OTHER W ARRANTIES, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE
IMPLIED WARRANTIES OF MERCHANT ABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. WEBSTER
SHALL NOT BE LIABLE FOR ANY CONSEQUENTIAL,
INCIDENTAL OR CONTINGENT DAMAGES WHATSOEVER.

NOTE TO CONSUMERS: THIS LIMITED WARRANTY IS
EXTENDED TO THE COMMERCIAL CUSTOMERS,
DEALERS AND INSTALLERS OF WEBSTER ONLY. THE
SUPPLIER /INST ALLER WILL EXTEND W ARRANTY
COVERAGE TO YOU WHICH COVERS WEBSTER'S
PRODUCTS. WEBSTER'S WARRANTY TO SUCH CUS-
TOMERS, DEALERS AND INSTALLERS WILL BACK UP
THE WARRANTY EXTENDED TO THE CONSUMER.
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FUEL UNITS

GENERAL INFORMATION
OIL HEATING TERMINOLOGY

As with most major industries, oil heating has devel-
oped a language of its own which contains a number of
terms not encountered elsewhere The following list
includes the terms which are most common to the oil
heating industry.

Single-stage fuel unit: unit with one set of gears for both
suction and pressure.

Two-stage fuel unit: unit with two sets of gears, one for
suction and one for pressure.

One-pipe system: one line, an inlet line, from tank to
fuel unit.

Two-pipe system: two lines, one inlet and one return
line, from tank to fuel unit.

Bypass plug: small hex socket head pipe plug used to
close internal port and convert unit from one pipe to two
pipe operation.

Bleed: to remove air from system.

Lift: oil drawn from a level below pump expressed in feet
of lift or inches of mercury.

Head of oil: column of oil over fuel unit expressed in psi
or feet.

Inlet port: port which receives oil from tank.

Bypass port: port which discharges surplus oil back to
tank in two-pipe system.

Return line port: same as by-pass port.

Valve differential: number of pounds per square inch the
pump pressure must drop from operating pressure to
close nozzle valve.

Delivery: gallons per hour pumped from the nozzle out-
let assembly of the fuel unit.

Gear Set Capacity: Total amount of oil being displaced
by the pumps gear set(s).

HOW A FUEL UNIT WORKS
The fuel unit performs three basic functions:

1. Supply the Oil. The pumping action,of the fuel unit is
accomplished by the gearset. In a single-stage fuel unit
there is only one set of gears. Their function is to draw
oil from the tank and deliver the oil to the nozzle under
sufficient pressure to ensure the oil is properly atomized
for combustion. A single-stage fuel unit is generally
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used where the fuel supply tank is above the burner or
where the inlet vacuum is limited to 10” Hg or less when
measured at an unused inlet port.

A two-stage fuel unit has two sets of gears. The suction
gearset creates a vacuum within the fuel unit which
draws oil from a submerged tank or a tank located
below the oil burner and discharges it into an intermedi-
ate chamber or reservoir which supplies the pressure
gears. The pressure gearset delivers oil under pressure
to the burner nozzle. Thus, the pressure gears do none
of the lifting.

2. Clean the Oil. Clean oil is
essential for the ef ficient
operation of any oil burner .
The purpose of the filter is to
protect the nozzle from for-
eign particles or any other
matter that might clog the
minute nozzle opening.
Webster fuel units utilize our
exclusive rotary filter which
reduces the need for trouble-
some periodic cleaning. The
rotary filter's blades rotate at motor speed with constant
cleaning action to minimize clogging, compared to
strainer type filters. For maximum protection, an addi-
tional line filter should be u sed, in accordance with rec-
ommended standard practice.

3. Build Pressure and Provide Clean Fuel Cutoff
Probably the most important functions of the fuel unit
are to build pressure to properly atomize the fuel oil and
to provide clean cutof f of oil when the burner shuts
down. These functions are primarily performed by the
valve assembly consisting of a pressure regulating
spring, pressure adjusting screw, valve and valve seat,
working in conjunction to the gearsets.

The pressure regulating spring and the pressure adjust-
ing screw determine the pressure at which oil is deliv-
ered to the nozzle. For example, when the spring in a
valve assembly is set for 100 pounds per square inch
pressure the valve will not open until the pressure gears
have built up enough pressure in the valve chamber to
raise the piston from its seat. ~This prevents oil from
reaching the nozzle while under too low a pressure for
correct atomization. The valve and valve seat control
the flow of oil. They also are responsible for a sharp
clean cutoff when the pressure within the fuel unit drops
below the setting of the valve spring. W ebster's
M34DK-3 fuel unit has exceptionally fast fuel cutof  f
through the additional use of an internal flow control
device.



BASIC SYSTEM INSTALLATIONS

There are two basic types of installation for fuel units:
one-pipe systems or two-pipe systems.

The first of these, a one-pipe system, should not be
confused with a single-stage fuel unit. A one-pipe sys-
tem can be installed employing either a single-stage or
a two stage fuel unit. It is used where a gravity flow of
oil is available.

In a one pipe (single- or two-stage) system, the internal

pumping capacity exceeds nozzle requirements. The

excess flow is bypassed by the internal regulating valve
and is recirculated within the pump. In the one-pipe con-
nection, inlet line flow equals nozzle flow rate.

The second basic type is known as a two-pipe system
and should always be used wherever the oil supply
level is below the fuel unit, whether it be a single or two-
stage fuel unit.

On a two-pipe system there is a second pipe, called a
return line, between the fuel unit and the tank. The
excess oil over and above that required by the nozzle is
bypassed at the valve and returned to the tank.

A single-stage unit on a two-pipe system can be used
on lifts up to 10” HG. On the other hand, a two-stage
with a two-pipe system may be used on lifts up to 15” HG.

Existing Inside Tank Installation- One Pipe System
Tank Above Burner Level

With the conventional one pipe gravity feed installation
both furnace and water heater can be operated of f the
same suction line. Merely tee of f the present line to
water heater as shown indrawing below making sure oil
supply is above burner level at all times.

Shut-Ott
Shut-Off Valve
Valve

Added Suction Line

Existing Outside Tank Installation—
Tank Above Burner Level

The water heater may be added to the system by con-
necting the suction line to the furnace suction line as



shown in drawing below . No return line is necessary
from the water heater as the system is flooded due to
the siphoning action when the tank is above burner
level.

Shut-Off
[~ Vatven
Suction

Line

Oy Line

Shut-Oft Shut-Oft
Valve

Return
Line

LE

Existing Outside Tank Installation —
Tank Below Burner Level

Added Suction Line

The water heater may be added to the system by
installing a check valve in the suction line at both fuel
units as shown in drawing below. Both units must be set
for (2) two-pipe operation. This method should only be
used when it's impossible to add an independent suction
line to the water heater as shown in bottom drawing

~

Added Suction Line  Added
Return
Line

New Outside Tank Installation —
Tank Below Burner Level

Individual suction lines should be used on all new instal-
lations. Return lines may be manifolded as shown in
drawing below.

Line
Filter

Shut-Off
valve

#2 Suction
Line



INSTALLATION AND SERVICE TIPS

When installing and servicing oil heating fuel units, sev-
eral key points including service tools, use of proper
tubing sizes, fuel supply cut-off, and possible causes of
seal failure should be understood.

Effective Gauge Use

There are valuable tools needed in servicing any fuel
unit, the two most essential are the pressure gauge and
the vacuum gauge. It is factua Ily known that if these
gauges were used consistently , 75% of the fuel units
sent in for repair would never need to be removed from
the burners. With the correct use of these two gauges,
it is possible to check vacuum, lift, air leaks, delivery ,
pressure and cut-off.

Vacuum Gauge

The vacuum gauge can determine the existence of air
leaks in the suction line. For example, if checking a sys-
tem in which the tank is buried below the burner level
and the oil passes through a line filter , the vacuum
gauge must show a reading. If the gauge does not show
a reading, an air leak is present.

NOTE: When installing fuel units, to assure compliance
with National Fire Protection Association's bulletin 31,
“Installation of Oil Burning E quipment”, fuel unit inlet
pressures should not exceed 3 psig.

Pressure Gauge

Vacuum Gauge Nozzle Line
(Optional Inlet Connection)
Vi
B 4
Inlet Line

’ Return Line
QI |~ (When Used Two Pipe
f
Vacuum Data
Before removing a fuel unit from an oil burner , a check

should be made with vacuum and pressure gauges if
you suspect fuel unit trouble.

The vacuum gauge should be applied to the inlet port
(“IN”) opposite the inlet port being used, or inserted in
the inlet line with a “TEE”.



On installations where the oil tank is below the fuel unit,
the gauge reading should show t he amount of vacuum
(approximately 1" vacuum per 16" of vertical lift, plus
the tube loss of total run).

NOTE:

1. The viscosity chosen for the above figures is 50 SSU.
The above losses will be reduced at lower viscosities.

2. The gravity chosen is 40° API (60°F) at 68°F, which
gives a specific gravity of 0.822. Gravity of No. 2 oils
varies from 30° to 45° API.

3. Even though a fuel unit is capable of a very high vac-
uum, this has very little to do with the maximum advis-
able lift because of the volatility of the oil under vacuum,
which varies with dif ferent oils. Under certain condi-
tions, installations as high as 28 feet have operated sat-
isfactorily with a two-stage unit, but generally high lifts
should be avoided on any liquid having volatile frac-
tions. When the combined vertical lift and the equivalent
losses through the tubing add up to 10” vacuum or more
for single-stage pumps, 15” vacuum or more for two-
stage pumps, use of a W ebster supply pump unit is
advisable.

If the vacuum gauge reads higher than the calculated
vacuum, look for restriction in the suction line ... a
closed tank valve, kink ed copper tubing, plugged filter,
sticking foot or check valve, frozen oil line, undersized
oil line, or excessive oil lift. On the other hand, if the
gauge reading is below the calculated vacuum, look for
air leaks in the lines, valve, fittings, or fuel unit.

On gravity fed jobs where the oil tank is above the fuel

unit, vacuum should read zero except when restrictions
are apparent such as closed shut-of f valve, clogged fil-
ter, kinked line, etc. Any of these restrictions should be
eliminated.

Relation between vacuum and vertical lift
40° API all at 68° F

Ins. of Ins. of Ins. of

Vacuum  Lift Vacuum  Lift Vacuum Lift
1 1'4” 8 11'0” 15 207"
2 2'9” 9 12'4” 16  22'0”
3 4'1” 10 13'9” 17 239
4 5'6” 11 15'1” 18 24'9”
5 6'10” 12 16'6” 19 26'1”
6 8'3” 13 17'10” 20 27'¢”
7 97" 14 19'3”




Pressure Gauge

The pressure gauge, on the other hand, shows whether
the gears are pumping and building up a steady even
pressure to deliver oil to the nozzle. It also shows
whether the shut-off valve in the nozzle line is giving a
positive cut-off of the oil flow.

Inlet Line

75-90 psi cut-of f point should
Return Line hold. If pressure drops back to

o zero, indicates leaky cutoff.
I~

Pressure Data

A pressure gauge applied to the pressure gauge port
reveals the pressure to which the fuel unit has been reg-
ulated. An adjustment can be made to suit the firing
conditions (usually 100 psi). Also the pressure gauge,
when applied to the pressure gauge port, can be used
to check fuel unit ef ficiency. A unit in satisfactory oper-
ating condition should be able to support a nozzle at full
spray, up to several psi above the rated burner pres-
sure. Fuel unit manufacturers typically rate domestic
units for maximum burning rate at a nominal 100 psi.
Collapse of nozzle spray below specified limits indicates
either excess bypass, missing or damaged valve gas-
ket, worn valve piston or sleeve, worn gear set, or pump
RFS less than nozzle rating. Pumping capacity also
decreases under correspondingly higher lift (or vacuum).

A pressure gauge applied directly to nozzle outlet port
for cut-off check should hold dif ferential pressure on
shutdown. For example, with operating pressure of 100
psi, the cut-off should be approximately 80 psi. If the
pressure gauge drops below the cut-of point, this would
indicate a leak at cut-of f, therefore the valve assembly
should be disassembled, cleaned or replaced if neces-
sary. Cut-off pressure must never be more than 20%
below set operating pressure.

To determine what pressures should be provided by
each pump, refer to the selection charts in the desired
model sections.

Correct System Tubing Sizing

Many people both in engineering and in service make
the mistake of laying out and installing jobs with tubing
which is too small in diameter and too long in length. If
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a fuel unit with a pumping capacity of not more than 30
gallons per hour is used, tubing of 1/2” OD can be used
with safety.

The tubing size can vary widely depending upon flow
rate. See the pipe sizing charts for help in determining
which tubing size is best suited for each application.

To Determine Suction Line Size in Installations
Using Webster Fuel Units on Two-Pipe Systems

1. Check suction gear capacity (see table of pumps).
2. Measure total tube length (horizontal and vertical).

3. Refer to “Friction Tube Loss Chart” for desired tubing
size. Read up from line “total feet of copper tube” to
“suction capacity” in gph.

4. Read left to column “inches of vacuum at fuel unit”.
(This is vacuum required to draw oil through tube listed
of given length.)

5. If installation has lift add .75” of vacuum for every foot
of lift.

Rule of Thumb:

A quick rule to check an installation is to figure 1”
of vacuum for every foot of vertical lift, and 1” of
vacuum for every 10" of horizontal run Refer to
Frictional Tube Loss charts for actual installation data.

6. Total inches of vacuum (frictional tube loss plus lift if
any).

7. If total is over 10” when single stage is employed on
two-pipe system, check on next larger tube size chart
for proper tube size.

8. If total is over 15” when two-stage unit is employed
on a two-pipe system, check on next larger tube size
chart.

9. The above does not allow for any added restrictions
such as line filter, elbows, sharp bends, check valves, etc.

On high lifts and long runs, too small tubing will cause
the oil to separate and have a milky appearance. This is
not air, it is actually light, volatile portion of the oil sepa-
rating from the heavy portion. This is likely to occur any
time the vacuum gauge shows a reading of 15” or more,
and may occur at a lower vacuum with some oils. When
vacuums of 20” to 22” are reached, the pressure gauge
will start to bounce and delivery at the nozzle will begin
to fall off. To correct these conditions, check the tubing.
If the tubing size is correct and there are no kinks or
other restrictions, a supply or booster pump may be
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required to assure the fuel unit of a solid column of oil.
This is especially desirable where a series of suspend-
ed furnaces are included in the system with high lifts
and long horizontal runs.
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FRICTION TUBE LOSS CHARTS —
HEAVY OIL-1000 SSU
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Checking Fuel Cut-Off

Another error made by some is to say the valve is faulty
or the unit has a poor shut-of f when the real trouble is
air trapped in the nozzle line between the fuel unit valve
and the nozzle itself.

This condition is generally found when a new installa-
tion is made or when air enters the suction line due to
poor joints. This is particularly true on high vacuum
installations. When air is mixed with oil and pumped
through the fuel unit into the combustion chamber , a
good fire can result while the burner is in operation.
However, on shut-down the valve closes and the air
becomes trapped between the valve and the nozzle
itself. This air is no longer under pressure and the bub-
ble expands forcing the oil through the nozzle orifice
into the combustion chamber . This is not poor cut-of f
but trapped air causing the oil to squirt. It is necessary
to have a tight installation and to purge all air in order to
have clean sharp cut-off.

REMEMBER: A squirt out of the nozzle after the burner
stops means that air is trapped. Get rid of the air and
the problem will be gone.

This condition is found less often in a two-pipe system
because air is picked up in the suction line, is dis-
charged into the by-pass chamber of the fuel unit and
returned to the tank if the kak is not too large. However,
air can be trapped in the nozzle line of the two-pipe sys-
tem. Several hours of burner running may be necessary
before the air is absorbed by the oil and passed through
the nozzle.

Fast Cut-Off Required

Unlike heating equipment of the past, compact boilers,
furnaces, domestic water heaters, and burners made
today require substantially faster shut-of f to eliminate
pulsation on starts and stops. The valve must open and
close while the fan speed is high to provide enough
oxygen for complete combustion. This may be accom-
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plished by using a solenoid valve which cuts off the flow
of oil instantly on shut-down.

Since the use of a solenoid is often costly for some
installations, Webster offers the M34DK-3 as a fast
shut-off alternative. In this unit the valve opens and
closes at approximately 2, 400 rpm fan speed. At this
speed the air pattern is well established, both in the
tube and in the chamber, and the burner operates with-
out a smoke plume, eliminating pulsation on starts and
stops. The volume of air delivered by the fan at such a
speed provides the oxygen necessary for complete
combustion insuring clean, quiet operation when the
burner is set at maximum efficiency.

Checking Seal Leaks

Seal leaks generally do not occur; they are caused. It
must be remembered that a seal can be operated under
conditions ranging from high vacuum to pressure (psi).
Where there is a head of oil over the fuel unit, a pres-
sure gauge can be installed in the suction port of the
unit to check head pressure. If the head pressure is
over 3 psi an oil safety valve (OSV) should be installed
in the suction line between the oil tank and the unit.

This also holds true where there are pressurized lines
leading to the fuel unit, such as a series of suspended
furnaces being served by a supply pump.

REMEMBER: To comply with NFPA standards, fuel unit
inlet pressures must be limited to 3 psi.

If Pump Doesn't Work, Check for Air Leaks

90% of start-up problems are due to air leaks in the suction
line. Be sure to double check for air leaks if there a re
problems with poor cutoff, noisy operation, or erratic fire.

To inspect for air leaks, check to be sure return line is
submerged. Also, check all fittings, all joints, and the
optional inlet plugs for tightness.

v v,

| P~

Check for air leaks:

(1 Return line must be submerged
(1 Check all fittings

(1 Check all joints

[d Check optional inlet plugs

1 DO NOT use compression fittings

90% of start-up problems are due to air leaks in the suc-
tion line ... Socheck ¢ and doubtcheck ¢ for air
leaks. 12



Filter Use

Both the Webster M and R Series contain an internal
rotary filter. In addition to this filter , it is recommended
that an external filter be us ed. The self cleaning rotary
filter is designed to prolong fuel unit life and reduce fuel
unit maintenance. It is not intended to be a replacement
for the external filter.

IMPORTANT: Use of non-hardening oil pipe dope is
recommended on threads of all fittings. Do not loosen or
try to tighten any pump plugs not to be used in the
installation. Do not use Teflon Tape. Evidence of teflon
tape use will be cause to void all warranties.

SERVICE CALL CHECKLIST

The following procedure has been established to help
save on service time and needless work when checking
a “no heat” service call. This procedure is intended to be
used by qualified heating service technicians only.

1. Check the thermostat to make sure that corrosion,
dust or other foreign matter are not causing faulty con-
tact and switches are properly set.

2. Check both the main fuses and the oil burner circuit
fuses. Replace if required.

3. Check the oil supply and the shut-of f valve in the oil
line. Adequate oil and open valve are required.

4. Open the door of the heating plant and see if there is
raw oil on the walls of the combustion chamber

5. Leave the inspection door open and press the burner
oil reset button.

6. Check the oil burner controls in accordance with the
oil burner manufacturer's instructions.

7. If at any point on the foregoing checks the burner
operates, observe it for two or three complete cycles to
determine whether the stoppage may occur.

8. If the burner does not operate, check to see if motor,
fan and pump shaft are all rotating.

9. If there is oil spray but no ignition, check all electrical
connections and the transformer.

10. If the electrical connections and transformer are
operating properly, remove the firing assembly and
check the electrodes for coking, spading, and cracked
porcelains.

11. While the firing assembly is out of the heating plant,
clean or replace nozzle.

12. If no oil spray appears, check the line filter and the
fuel unit, using vacuum and pressure gauges.

13



Vacuum gauge check usually covers the suction side of
the system.

Pressure gauge determines efficiency of pumping gears
and valve. The valve can be serviced in the field. Worn
pumping elements require the removal of the fuel unit.

Though these instructions may seem obvious, strict
adherence to the sequence given can save valuable
service time when time is of importance.

METERING PUMP

A

ango
MODEL #

800 stamp

Metering Pump

For Waste Olf

MODEL # M17DN-M

Metering Pump for the air atomized waste oil burner
market. Variable flow rates vs. RPM. Clockwise rotation
looking at shaft V iton seal. This unit is comparable to
the Suntec A2RA-7710 Pump.

14



M SERIES FUEL UNITS
SINGLE- AND TWO-STAGE

Light and extremely compact, the Webster M Series fuel
units have earned a reputation for reliability and efficiency.
All units include the W ebster internal rotary filter . The
rotary filter reduces the need for troublesome periodic
cleaning. Because the filter blades rotate at motor speed
with constant cleaning action, clogging is minimal compared
to units that use internal filter screen. For maximum pro-
tection, an additional line filter is recommended in accor-
dance with standard practice. Another popular feature is
the easy-to-bleed valve assembly located on the side. A
“D” drive reduces the harmful ef fects low-lubricity fuels
had on previous key-drive designs. Simple flange mount-
ing and side-located nozzle ports make the M Series
ideal for fuel unit servicing. M Series fuel units are available
in single- or two-stage, 1725 and 3450 rpm models with
capacities to 15 gph.

M34DK-3 SERIES FUEL UNITS
SINGLE STAGE UNITS

To meet the needs of today' s fuel-efficient, downsized
and space efficient burners, Webster's popular M34DK-3
incorporates improved access to both the bleed valve
and bypass plug. Locating the bleed port plug assembly
on the side of the fuel unit prov ides the service techni-
cian with one visible and accessible location to either
bleed the fuel unit or change the bypass plug without
removing the burner. The M34DK-3 retains all of the
industry accepted, state-of -the-art features of the
M34DJ-3 fuel unit. These include faster fuel cut-of f,
improved priming on one-pipe installations, and reduced
inlet line flow on two-pipe systems which results in
reduced line noise. W ebster's

M34DK-3 fuel unit is avail-
able in asingle s tage,
3450 RPM model rated
at 3 GPH. Operating
pressure is factory
set at 100 psi and is
adjustable to 150 psi.
The M34DK-3 is capa-
ble of maintaining its 3
gallon per hour fire size b
at up to 150 psi through-
out its service life.

TURN THE 3/8 BLEED VALVE
ONE QUARTER OF A TURN AND
LET FUEL OIL FLOW UNTIL
CLEAR OF AIR. RETORQUE THE
lu:zu VALVE. DO NOT OVER

WRENCH FLATS

iy

13

l?.

REMOVE THE BLEED PLUG
ASSEMBLY WITH A 11/16~

10 Dllfhl.l. SOCKET 10 ACCESS THE BYPASS
PLUG LOCATION. INSERT OR
T m RENOVE THE BYPASS PLUG TO

CHANGE FROM SINGLE OR TWO

PIPE SET-UP. RETORQUE THE

BLEED PLUG ASSEMBLY.
sYeass prud WRENCH FLATS

15



FUEL UNIT SPECIFICATIONS

M Series
Single- and Two-Stage Units
M34DK-3 Fuel Units
Single-Stage Unit

Capatcities:

M Series rated 3 gph @ 100 psi with #1, #2 fuel oil or
kerosene.

M34DK-3 unit rated 3 gph fire size for pressure from
100 to 150 psi with #1, #2 fuel oil or kerosene.

Pressure:

Built in pressure regulator.

M Series factory set at 100 psi

M34DK-3 unit factory set at 100 psi, adjustable to 150 psi.

Speeds:
M Series—1725 and 3450 rpm
M34DK-3—3450 rpm.

Rotation:

Clockwise (D Style) or counterclockwise (C Style) when
viewed from shaft end.

Porting:

1/8” NPTF: side location nozzle port, top located gauge
port

1/4” NPTF: 2 inlets, and bottom return.

Shaft:
5/16” dia. x 1.65” extension from mounting face with
keyless “D” drive.

Seal:
Double lip type Buna N.

Mounting:
Two bolt flange.

Filter:
Self cleaning rotary type internal
NOTE: External filter recommended with each installation

Weight: (shipped oil filled)
M17 models—4 Ibs, 4 oz
M34 models—4 Ibs, 2 oz
2M17 models—4 Ibs, 12 oz
2M34 models—4 Ibs, 9 oz

Maximum Inlet Vacuum:

M models—10” Hg

2M models—15” Hg

Refer to Table “Total Allowable Feet of Line” in this sec-
tion.

U.L. Listed.

To assure compliance with National Fire Protection
Association's Bulletin 31,” Installation of Oil Burning
Equipment,” fuel unit inlet pressure should not exceed 3 psig.
Refer to the section on Oil Safety Valves (page 119) for
additional information.

16



M-SERIES FUEL UNIT-CODE ANALYSIS

Date Code and

GPH/PSI/RPM ,
N Atatlon

e
&) ~&

Pressure
Adjusting Port,
Insert Screwdriver
To Adjust Pressure
Model Code
24 17 DL - 6 *
| |
s s dd 4}
A— M = Single Stage
2M= Two Stage
B— 17 = 1725 RPM
34 = 3450 RPM
C— C = CCW rotation, outlet left
D = CW rotation, outlet right
(as viewed from shaft end)
D— A = Key drive, face seal, old style porting
B = Std., face seal, old style porting
C = Special, face seal, old style porting
D = Std. lip seal, old style porting
E = Special, lip seal, old style porting
F = Same as D except revised porting
G = Same as E except revised porting
H = Same as F except o-ring on pressure
adjusting screw
J = Same as H except revised internal porting
K = Same as J except revised porting and bleed
valve location
L = Same as K except revised porting and
bleed valve location
M = BIO Pump
N = Waste Oil Pump
E— 3 = 3gph max. recommended fire size
6 = 6gph max. recommended fire size
15 = 15gph max. recommended fire size
M = Metering Pump

F— No *=unit set 1 pipe
(bypass plug not installed)
*=Unit set 2 pipe
(bypass plug installed)

17



SELECTION TABLES & DIMENSIONS
M Model Unit—Single-Stage

Max. Suction
Nozzle Fire Gear
Speed Rota- Loca- Size Cap.**
Models rpm tion* Style tion*gph at 100 psi

M17CL-6 1725 CCW C Lett 6 32
M17DL-6 1725 CW D Right 6 32
M34CL-3 3450 CCW C Left 3 29
M34DK-3 3450 CW D Right 3 17
M34CL-6 3450 CCW C Left 6 29
M34DL-6 3450 CW D Right 6 29

*As viewed from shaft end
** Based on two-pipe installation

2M Model Unit—Two-Stage

Max. Suction
Nozzle Fire Gear
Speed Rota- Loca- Size Cap.**
Models rpm tion* Style tion*gphat 100 psi

2M17CL-61725 CCW C Left 6 35
2M17DL-6 1725 CW D Right 6 35
2M34CL-33450 CCW C Left 3 35
2M34DL-33450 CW D Right 3 35
2M34CL-63450 CCW C Left 6 35
2M34DL-6 3450 CW D Right 6 35
*As viewed from shaft end

** Based on two-pipe installation

FUEL UNITS (CROSS REFERENCE)

Webster Model No. Suntec Model No.
M17DL-6 A1VA-7112
M17DL-6 A1VB-7113
M17CL-6 A1VC-7114
M34DK-3 A2VA-7116
M34DK-3 A2VB-7117
M34DK-3 A2VA-7142
M17CL-6 A1VD-7741
M17DL-6 A1YA-7912
M17CL-6 A1YD-7915
M34DL-6 A2YA-7916

2M17DL-6 B1VA-8212
2M34DL-3 B2VA-8216
2M34DL-6 B2YA-8916

Dimensions

The dimensions indicated apply to both M Model, sin-
gle-stage units, and 2M Model, two-stage units. Refer to
table for variable dimension X.

Dimension drawing shows nozzle, inlet and gage port
locations for D Style units. C Style units are the oppo-
site of that pictured.

18
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INSTALLATION DATA

M Series units may be used in one-or two-pipe installa-
tions They have vacuum capability up to 10” Hg on sin-
gle-stage units, 15” Hg on two-stage units including pip-
ing and lift losses. They are rated for use with #1 and #2
fuel oil or kerosene.

IMPORTANT: Do not loosen or try to tighten any pump
plugs not to be used in the installation. NON HARDEN-
ING OIL PIPE DOPE IS RECOMMENDED for use on
the threads of all fittings. Teflon tapes or paste must be
used with care to prevent depositing tape pieces or
fibers into critical internal areas of the pump. Reduced
torque must be used with teflon materials to avoid
thread or casting damage EVIDENCE OF TEFLON
MATERIAL IN INTERNAL AREAS OF THE FUEL UNIT
WILL BE CAUSE TO VOID WARRANTY.

Installation Notes:

Nozzle port pressure at cutof f is not less than 80% of
set pressure on all except -15 models. -15 models do
not have internal cutoff.

‘Fuel unit inlet pressure should not exceed 3 psig in
order to comply with National Fire Protection
Association's Bulletin 31.”

M Series fuel units are available in standard C Style
(counterclockwise rotation, nozzle port on left, as
viewed from shaft end) or D Style models (clockwise
rotation, nozzle port on right, as viewed from shaft end).

Important Rating Information

Recommended fire size (RFS) of pump decreases
as pump operating pressure is increased above 100
psi nominal rated pressure, except M34DK-3, which
is rated to 150 psi. For adequate service life, nozzle
flow at set pressure must not exceed RFS figures in
table below.

Max. UL listed operating press. = 135 psi (“K”-150 psi)

RFS at RFS at RFS at

Pump Model 100 psi 135psi 150 psi
M34-3, 2M34-3 3 gph 1 gph —
M34-6, 2M34-6 6 gph 3 gph —
M34-15, 2M34-15 15 gph 13 gph —
M17-6, 2M17-6 6 gph 3 gph —
M17-15 15 gph 13 gph —
M34DK-3 3 gph 3 gph 3 gph

20
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Total Allowable Feet of Tubing

Figures in body of table are total allowable feet of line
length (vertical + horizontal) given feet of vertical lift for
M pumps set 2 pipe.

1-Stage
All Models 1-Stage
Feet Except "K” K™ Only

Vertical 3/8” OD 1/2”0D 3/8” OD 1/2” OD
Lift Tubing Tubing Tubing Tubing

0 50 100 100 100
1 46 100 93 100
2 42 100 85 100
3 39 100 78 100
4 35 100 70 100
5 31 95 63 100
6 27 83 55 100
7 24 72 48 100
8 20 60 40 100
9 16 49 33 99
10 12 38 25 76
1 27 18 53
12 15 31
13

14

15

16

17

18

2-Stage
All Models
Feet Except - 15 2M34-15 Only

Vertical 3/8”OD 1/2”0D 3/8”OD 1/2” OD
Lift Tubing  Tubing Tubing Tubing

0 75 100 56 100
1 71 100 53 100
2 68 100 51 100
3 64 100 48 100
4 60 100 45 100
5 56 100 42 100
6 53 100 39 100
7 49 100 37 100
8 45 100 34 100
9 41 100 31 94

10 38 100 28 85

1 34 100 25 7

12 30 91 22 68

13 26 80 19 60

14 23 68 17 51

15 19 57 43
16 46 34
17 34 26
18 23
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M34DM-3 Bio Pump

Features

To meet the needs of today' s
fuel-efficient, downsized and
space efficient  burners,
Webster's M34DM-3 incorpo-
rates improved access to both
the bleed valve and bypass
plug. Locating the bleed port plug assembly on the side
of the fuel unit provides the service technician with one
visible and accessible location to either bleed the fuel
unit or change the bypass plug without removing the burner.

In addition to improved access the M34DM-3 cleaner
blade has been thickened to provide a more robust
cleaning action. For maximum protection, an additional
line filter should be used in accordance with recom-
mended standard practice All of the BUNA-N elastomers
have been replaced with VITON to provide extended life
at critical locations within the fuel unit.

The M34DM-3 retains all the industry accepted, state-of-
the-art features of the M34DK-3 fuel unit. These include
faster fuel cut-off, improved priming on single pipe instal-
lations. This unit can easily replace your standard M34D
or A2VA residential pump.

The M34DM-3 is capable of maintaining a three gallon
per hour fire size at up to 150 PSI throughout its design
life. The M34DM-3 is factory preset to 100 PSl and is
adjustable to 150 PSI.

General Operation and Fuel Unit Oil Flow

The compact M34DM-3 Fuel Unit is engineered for ef fi-
cient pumping of Bio fuel. The cut-away view illustrates
the oil flow through an M34DM-3 operating in a one pipe
system, with a suction line and no return to the storage
tank.

A one pipe system is frequent ly used when the storage
tank is located above the fuel unit, or when automatic
venting is not necessary . Vacuum at the pump inlet
should not exceed 10” Hg. For this type of installation to
be reliable, the total system must be completely airtight.
During installation or servicing of the fuel unit, air may be
manually bled from the system through the side-located
bleed valve.

The M34DM-3 will provide up to 10" Hg of inlet vacuum.
The two pipe system (shown below), with both a suction
and return line is self-venting. This allows any air in the
system to escape and be returned to the storage tank
through the return line.
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One Pipe System

Fuel enters the fuel unit
through the inlet port and is
drawn into the front cover
chamber. A vacuum, creat-
ed by an inner and outer
rotating gear set, pulls oil
through the rotary filter and
into the gears. As oil
moves around the gears, it
is compressed, creating a
higher pressure. Oil leav-
ing the gear set branches
into two paths. One path leads to the pressure regulat-
ing chamber. A second path directs oil to the bleed
valve. Oil flowing into the pressure regulating chamber
branches into two paths. Up to three gallons per hour
can flow out the nozzle port, and the remaining oil by-
passes the pressure regulator , returning to the front
cover chamber.

Two Pipe System

The by-pass plug, inserted through the bleed valve port,
blocks the surplus oil return to the front chamber . This
oil is directed to the return port and back to the storage
tank.

Pressure
Bleed Passage  Adjustment
Gauge Port i Plag

Body (nlet Port

Fuel subject to vacuum
I Fuel at atomization pressure

B Fuel at return pressure
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Specifications

Firing Capacity:

Recommended to 3 GPH fire size for pressures from
100 to 150 PSI with #1, #2 fuel oil, Kerosene, or

Bio Fuel B100-B5 Bio Diesel

Gear Capacity:
25 GPH @ 100-150 PSI with #1, #2 fuel oil, Kerosene,
or Bio Fuel. B100-B5 Bio Diesel.

Pressure:
Factory set at 100 PSI.
Adjustable to 150 PSI.

Inlet Requirements:

10” Hg maximum vacuum (approx. 10" vertical lift -
exact distance will vary with tubing diameter and
length). 3 psig maximum inlet pressure.

Speed:

3450 RPM.

Rotation: (As viewed from shaft end): Clockwise
(D Style).

Porting:

» 1/8” NPTF, side located nozzle port.

» 1/8” NPTF, top located gauge port.

* 1/4” NPTF, bottom and cover located inlet ports and
bottom located return port.

» Bypass plug accessible through the side located
bleed port plug assembly.

» 3/8” flow through bleed valve.

Nozzle Location:
(As viewed from shaft end):
Clockwise (D Style) - Right side.

Shaft:
5/16” dia., 1.65” extension from mounting face, with
keyless “D” drive.

Filter:
Self-cleaning rotary type.

Elastomers:
VITON shaft seal.
All other seals are VITON.

Mounting:
2 bolt flange - see interface dimensions.
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Weight:
4 Ibs., 2 oz., shipped oil-filled.

NOTE: To assure compliance with National Fire
Protection Association Bulletin 31, “Installation of Oil
Burning Equipment”, fuel unit inlet pressure should not
exceed 3 psig.

Dimensions Dimensions in inches, () =cm
3"(8.97)
1.75%(4.44)
1.08" »
(2.74) .325‘( 826)
K
1.86"4.72)
T 375" (.85) Dia.
1.08"(2.7: 52'(“0’&)5 "
) 3.41°(8.66)
| 41°(1.04) Rad.
B
2.94"(74.7) -38°(0.96}
3.62'(91.9)
£4"(1.63)
Bleed Port Piug Assembly ‘Nozzle Outlet
{Access To Bypass Plug) T 1/8"-27NPTF

-3118°(.7907)

|’ 0784
3

¥
269°(714) |

2787708} B
[]
le——a8s(0.78) .
Gauge Port 3.19%8. 1o> .38%(97) 57145
118" 27NPTF \ff. e 1.65°(4.19) 2.33°(5.92) —»|
inlet Port~__|

i
1/418NPTF

’ B Bleed Valve
97°(2.46)| <—-| Return Port

1/4*18NPTF

he—2.14+(5.44)

Cover Iniet
1/4"18NPTF Model Number

Date Code
& Rotation

3

2.1 23'(5.392)0.
2120°5.385)

-522°(1.33)
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Waste Oil Pumps

SK41906 and SK41982

e
Gage

Single
s o

Webster now has available a Mini waste oil pump.
Webster's waste oil pumps are available in single stage
models, rated at 15 gph for the SK41906 (3450rpm) and
20 gph for the SK41982 (1725rpm). Operating pressure
is factory set at 100 psi. These waste oil pumps are able
to maintain their recommended flow rates throughout
the 100 to 150 psi pressure range.

1RR SERIES

RPM Rotation GPH Rated PSI

1RR140D-4EK13 1725 cw 10 45
1RR243D-4EK13 1725 cw 20 45
1RR244D-4EK13 1725 cw 40 45

This single stage waste oil pump operates at 1725 rpm.
The operating pressure range is 30-50 psi. Maximum
inlet vacuum 10” Hg. V iscosity range is 34-7000 SUS
(2.5 Centistokes), temperature range 40 F (min) - 160 F
(max). This unit can be hub or flange mounted.  The
pump can be used on one or two pipe installations.
Double lip type V iton seals assure low starting torque
and provide positive protection from leaks. For waste oil
and #4 or lighter fuel oils.
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R SERIES SERVICE SAVER FUEL UNITS

Available in both single-and two-stage models,
Webster's service saver fuel units are rated to capaci-
ties of 80 gph. Featuring
the unique Webster rotary
filter, simple flange mount-
ing, and an extended
shaft length, the R Series
is adaptable to virtually
every replacement need.

FUEL UNIT
SPECIFICATIONS

R Series Fuel Units
Capacities to 80 gph
Single- and T wo-Stage
Models

Capatcities:
R Series models are rated to 80 gph at 100 psi with #2
fuel oil.

Pressure:
Built in pressure regulator.
Factory set at 100 psi (supply pumps set at 20 psi).

Speed:
1425,1725,2850 or 3450rpm.

Rotation:
Clockwise (D Style) or counterclockwise (C Style) when
viewed from shaft end.

Porting:

1/8” NPTF: side location nozzle port if pump code ends
in 3 or4.

1/4” NPTF: side location nozzle port if pump code ends
in 13 or 14.

1/4” NPTF: 2 inlets, gauge port and top and bottom
returns.

Shaft:

7/16 x up to 3.69” extension from mounting face, key
drive.

Stepped shafts turned to 5/16” at coupling end.

Seal: Mounting:
Double lip type. Two bolt flange.
Filter:

Self cleaning rotary type - internal.
NOTE: External filter recommended with each installation.

Maximum Inlet Vacuum:
Single-stage units - 10" Hg
Two-stage units - 15” Hg

U.L. Listed to 72 gph:

To assure compliance with National Fire Protection
Association's Bulletin 31, “Installation of Oil Burning
Equipment,” fuel unit inlet pressure should not exceed
3 psig. »
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R SERIES FUEL UNITS — CODE ANALYSIS
TYPICALCODE—IR I 1 1 D—1 A
TTTTTTTT
ABCDEFGH

o=

A F
1R - Single Stage -1725 RPM  Bypass Plug Access

21R - Single Stage -3450 RPM  -Left hand inlet (from front)
2R - Two Stage -1725 RPM

22R - Two Stage -3450 RPM

31R - Single Stage -1425 RPM G

41R - Single Stage -2850 RPM  Design Series

32R - Two Stage -1425 RPM  Shaft Seal Type

42R - Two Stage -2850 RPM  Face Lip

B
Number of Filter Sections 1 4 1 stage or 2 stage
1thru 6 w/suction gear
c same size as
Max Rated Pressure (PSI) pressure gear.
3 5 2 stage w/suction
Max. Factory gear one size larger
Code  Pres. Set At than pressure gear.
1 150 PSI 100 PSI H
2 300 PSI 100 PSI Special Customer
3 20 PSI 10 PSI Modifications
4 45 PSI 40 PSI J
5 100PSI 100 PSI Nozzle Outlet Type and
6 125PS 100 PSI Bypass Condition. Final digit
8 80 PSI 20 PSI even - Factory set for 2-pipe
D operation. Final digit odd -
Pressure Gear Size 0 thru 8 Factory set for one pipe
operation.
E
Rotation and Porting- + Pumps ending in 3 internal
As viewed from Shaft End cut-off
A Clockwise Nozzle Port Left
B CCW Nozzle Port Right + Pumps ending in 14 no
C CCW Nozzle Port Left internal cut-off

D CW Nozzle Port Right

Rotation and Nozzle Location

R Series Fuel Units are available in standard C Style models
(counterclockwise rotation, nozzle port on left, as viewed from
shaft end) or D Style models (clockwise rotation, nozzle port on
right, as viewed from shaft end).

Some special models are available with A Style porting (clock-
wise rotation, nozzle port on left) and B Style porting (counter-
clockwise rotation, nozz le port on right) Consult Sales
Department for availability.

FUEL UNITS (CROSS REFERENCE)

Webster Model No. Suntec Model No.
21R150D*4A5 JA2BB-100
21R150D*4A5 JA2BB-300
21R150D*4A5 JB2BB-100
21R150D*4A5 JJ2BB-300
21R221D-4C3 J2BA-100

21 R221D-4C3 J2BB-100

1R162D*4BK5/21 R150D*4A5 J2BB-300
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FUEL-UNITS (CROSS REFERENCE) (Cont.)

Webster Model No.

Suntec Model No.

21R221C-4C3 J2BC-100
21R221D-4C3 J3BA-100
21R221D-4C3 J3BA-B100
21R221D-4C3 J3BB-100
21R221D-4C3 J3BB-200
21R221C-4C3 J3BC-100
21R221C-4C3 J3BC-200
21R221C-4C3 J3BC-179
21R221C-4C3 J3BC-408
21R221C-4C3 J3BD-100
1R122D-4C3 (17250nly) J4PB-100
1R122C-4C3 (17250nly) J5BC-313H
1R122C-4C3 (17250nly) J5BC-D317
22R220D-5C3 HA2BB-100
22R220D-5C3 HA2BB-300
22R211D-5C3 H2BB-100
22R211D-5C3 H2BB-300
22R211C-5C3 H2BC-412
22R211D-5C3 H2PB-100
22R211D-5C3 H3BA-100
22R211D-5C3 H3BA-200
22R211D-5C3 H3BA-B200H
22R211D-5C3 H3BB-100
22R211D-5C3 H3BB-200
22R211C-5C3 H3BC-100
22R221C-5C3 H3BC-C200H
22R211C-5C3 HBBD-200
22R211D-5C3 H3PA-100
22R221D-5C14 H3PAN-C150H
22R221D-5C3 H3PB-B100
22R221D-5C14 H3PBN-C254H
22R322D-5C14 H4PA-200

22R221D-5C3

H4PAN-C131H

22R221D-5C14

H4PAN-C251H

22R221C-5C3 H4PC-C200H
22R623D-5C14 H5PA-200
22R623D-5C14 H5PB-100
2R121D-5C3 HG6PA-C100
22R623D-5C14 H6PA-200
22R623C-5C14 H6PC-C200H
22R623C-5C14 H6PC-C253H
2R628C-4C14 H8KCN-C200
2R618D-4C14 H8PB-200
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One-Pipe Installation

Recommended only when bottom of tank is above fuel
unit, unless pump code ends in 15.

1. Remove BYPASS PLUG if installed, through applica-
ble INLET PORT.

2. Connectinlet line to preferred INLET PORT and
NOZZLE PORT to NOZZLE SYSTEM.

3. Plug all unused ports securely.

4. Start burner and bleed all air from the system by
opening VENT PLUG. Close VENT securely when oil
flow in tube is clear , if pump is equipped with special
vent plug. Secure GAUGE PORT PLUG on units not so
equipped when oil appears leaking out.

Two-Pipe Installation

1. Insert BYPASS PLUG if not installed, through appli-
cable INLET PORT.

2. Connect inlet line to preferred INLET PORT and
NOZZLE PORT to NOZZLE SYSTEM

3. Connect return line to preferred RETURN PORT.
4. Plug all unused ports securely.

5. Start burner. Two-stage pumps will self-vent. If single
stage and code ends in3 or 4, bleed all air from system
by opening VENT PLUG. Close VENT securely when
oil flow in tube is clear, if pump is equipped with special
vent plug. Secure GAUGE PORT PLUG on units not so
equipped when oil appears leaking out.

Mounting for One-Pipe Systems

Gravity Feed Systems (Diagram A)—Fuel-units may be
mounted in any position including shaft up and shaft
down. See Positions 1 through 4.

Non-Gravity Feed Systems (Diagram B) — R Series
Fuel Units may only be mounted upright, Position 1; or
rotated 90° with nozzle down, Position 2. Other mount-
ing positions are not recommended.

Heating Unit
Tank Above

Level of
Tank Fuel Unit
| osv
Fiiter Valve

L Or Strainer A
T \4

Burner

DIAGRAM A - ONE PIPE, GRAVITY FEED SYSTEM
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Heating Unit
Filter or Burner
Strainer
- > A4 D
Tank Below
Level of
Tank Fuet Unit

DIAGRAM B - ONE PIPE
NON-GRAVITY FEED SYSTEM

Mounting for Two-Pipe Systems

Fuel units may be mounted in any position including
shaft up and shaft down. See Positions 1 through 4.

lllustrations show port locations for C Style units (coun-
terclockwise rotation); D Style units (clockwise rotation)
are the opposite of that pictured.

Installation diagrams shown for reference only
Compliance to applicable codes is the responsibility of
installer.

POSITION 1
Upright,
Nozzle Right:

All One pipe or
Two Pipe Systems

POSITION 2
Rotated 90°
Nozzle Down:

All One Pipe or
Two Pipe Systems

POSITION 3
Rotated 180°
Nozzle Left:

All Two Pipe Systems,
or One Pipe Gravity
Feed Systems Only
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POSITION 4
Rotated 270°
Nozzle Up:

All Two Pipe Systems,
or One Pipe Gravity
Feed Systems Only

Replacing A Style and B Style Units

Discontinued A Style and B Style R Series fuel units
can be replaced with minimal changes in most installa-
tions. Fuel unit model code numbers and rotation
arrows are stamped on the top of the body casting.

In two-pipe systems and in one-pipe, gravity feed sys-
tems, current C Style and D Style units can be mount-
ed in any position to facilitate easiest piping.

In one-pipe,non-gravity feed systems (where the
mounting positions are limited), an extra length of pipe
or tubing must be connected to the nozzle line to reach
the fuel unit nozzle port. See previous page for permit-
ted mounting positions.

Preferred installation calls for use of flare tube fittings
on al | connections. Be certain all plugs and connec-
tions are secure and leak-tight.

Body Styles Body Styles
A (CW) & C (CCW) B (CCW) & D (CW)
(LH Nozzle, Viewed (RH Nozzle, Viewed
From Shaft End) From Shaft End)

___—" ToVent Pumpi —__
Loosen Gauge Port Plug

—
—

For Use as Gauge Po&:
Remove Plug to install
1/4” Pipe Threaded Gauge

Pumps Without
Special Vent Fitting
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Typical Replacement Installations

Replace A Style units (clockwise rotation, nozzle port on
left, as viewed from shaft end) with D Style units (clock-
wise rotation, nozzle port on right, as viewed from shaft
end).

Return Line
{Two Pipe System)

Standard A Style Installation:
One or Two Pipe System

o . )
Y 4
Return Port —/ 3 %

Return Line
{Two Pipe System)

Replacement with D style,
Rotated 180°: One Pipe, Gravity
Feed System: or Two Pipe System

Replacement with D style,
Nozzle Line Extended: One Pipe,
Non-Gravity Feed System
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Replace B Style units (counterclockwise rotation, noz-

zle port on right, as viewed from shaft end) with C Style
units (counterclockwise rotation, nozzle port on left, as

viewed from shaft end).

Return Line
{Two Pipe System)

Standard B Style Installation:
One or Two Pipe System

Return Line
(Two Pipe System)

Replacement with C style,
Rotated 180°: One Pipe, Gravity
Feed System: or Two Pipe System

Replacement with C style,
Nozzle Line Extended: One Pipe,
Non-Gravity Feed System
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IMPORTANT: Do not loosen or try to tighten any pump
plugs not to be used in the installation. NON-HARDEN-
ING OIL PIPE DOPE IS RECOMMENDED for use on
the threads of all fittings. Paste must be used with care
to prevent deposits on critical internal areas of the
pump damage. Do not use teflon tape. EVIDENCE OF
TEFLON TAPE USE WILL BE CAUSE TO VOID WAR-
RANTY.

Installation Notes:

If the pump doesn't work, check for air leaks.

If you're experiencing the following problems;
poor cutoff, noisy operation, erratic fire, check for
air leaks.

4 Return line must be submerged
1 Check all fittings

d Check all joints

1 Check optional inlet plugs

1 DO NOT use compression fittings

90% of start-up problems are due to air leaks in the suc-
tion line . . . so check ¢ and double check v v for air
leaks.

“Fuel unit inlet pressures should not exceed 3 psig in
order to comply with National Fire Protection
Association's Bulletin 31.”

Nozzle port pressure at cutof f is not less than 80% of
set pressure unless unit has blank nozzle or pump code
ends in 13 or 14 (no cutoff).

To assure maximum performance, INLET VACUUM,
measured at unused INLET PORT, should not exceed
10” Hg on single-stage pumps or 15” Hg on two-stage

pumps.
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1R00 SERIES SINGLE-STAGE TRANSFER PUMPS
BODY STYLEC &D

Rated at capacities up to 66 gph at 100 psi, the 1R00

Series features the versatili ty of the R Series design.

With 2 inlet ports, 4 discharge ports, and 1 gauge/vent
port, the 1R00 Series can fit virtually all installations.

FUEL UNIT SPECIFICATIONS

Single-Stage Transfer Pumps
IR00 Series Pumps

Capatcities:

1R003-4EH—31 gph at 100 psi
1R004-4EH, 4EG—43 gph at 100 psi
1R006-4EH—66 gph at 100 psi.

Pressure:
No internal pressure regulator.

Speed:
Rated at 1725 rpm.

Rotation:
D Style—Clockwise when viewed from shaft end.
C Style—Counterclockwise when viewed from shaft end.

Porting:
1/4” NPTF: gauge/vent port, 2 inlets and 4 discharge
ports.

Shaft:

7/16” diameter, key drive.

EH units have 1-7/8” shaft extension from mounting
face. EG unit has 3-1/8” shaft extension from mounting
face with outboard ball bearing.

Seal: Mounting:
Double lip type. Hub or two bolt flange mount.
Filter:

No internal filter. External filter recommended.

Maximum Inlet Vacuum:
10” Hg.

U.L. Listed:

To assure compliance with National Fire Protection
Association's Bulletin 31, “Installation of Oil Burning
Equipment,” fuel unit inlet pressure should not exceed
3 psig.

Operation

The 1R00 Series pumps do not incorporate an internal
regulating valve or filter. They are intended for transfer
use up to 100 psi and must not be operated with
blocked outlet. Use one-pipe installation only and do
not remove bypass plug.

For maximum performance inlet vacuum, when meas-
ured at unused inlet port, should not exceed 10" Hg.
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Do not use less than 3/8” OD tubing for lines. Size per
gearset capacity shown below:

SELECTION TABLE

Model
Ratings for 100 psi Gearset
No. 2 Fuel Oil Rating Capacity
1 RO03-4EH 31 gph 48 gph
1R004-4EH, 4EG 43 gph 66 gph
1 RO06-4EH 66 gph 95 gph

1ROO Series units are rated for 1725 rpm and may be
hub or flange mounted. Standard EH units have 1-7/8”
shaft extension. EG units 3-1/8” shaft extension, plus out-
board ball bearing.

R SERIES FUEL UNITS — CODE ANALYSIS
TYPICAL CODE—IR
T
A
A F
1R - Single Stage -1725 RPM  Bypass Plug Access
21R - Single Stage -3450 RPM  * Right hand inlet
2R - Two Stage -1725 RPM (from front cover)
22R - Two Stage -3450 RPM  -Left hand inlet (from front)
31R - Single Stage -1425 RPM G
41R - Single Stage -2850 RPM  Design Series
32R - Two Stage -1425 RPM  Shaft Seal Type
42R - Two Stage -2850 RPM  Face Lip

1D
TTTT
CDEF

w—{-
o—-
>
e

B 1 4 1 stage or 2 stage
Number of Filter Sections w/suction gear
1 thru 6 same size as

c pressure gear

3 5 2 stage w/suction
Max Rated Pressure (PSI) gear one size larger
Max Factory than pressure gear.
Code Pres Set At H
1 150 PSI 100 PSI Special Customer
2 300 PSI 100 PSI Modifications
3 20 PSI 10 PSI J
4 45Psl 40 PSI Nozzle Outlet Type and
5 100 PSI 100 PSI B Condition. Final diait
6 125PSI 100 PSI ypaSSF °t” : '°”t'f '”g 9!
8 80PSI  20PS| even - Faclory set for 2-pipe
operation. Final digit odd -
D Factory set for one pipe
Pressure Gear Size 0 thru 8 operation.
E

Rotation and Porting-

As viewed from Shaft End

A Clockwise Nozzle Port Left
B CCW Nozzle Port Right

C CCW Nozzle Port Left

D CW Nozzle Port Right

Rotation and Nozzle Location
R Series Fuel Units are available in standard C Style models
(counterclockwise rotation, nozzle port on left, as viewed from
shaft end) or D Style models (clockwise rotation, nozzle port on
right, as viewed from shaft end).
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Discharge Port #2
Do Not Discharge To vent pump loosen
Use Port #4 gauge port plug,
This Port  1/4” Pipe Thread ~ ©OF @ny unused
discharge port.
For use as
gauge port
remove plug to
install 1/4” pipe
threaded gauge

Discharge Port #1
1/4” Pipe Thread

Inlet Port #2
1/4” Pipe Thread

Inlet Port #1 Discharge Port #3
1/4” Pipe Thread 1/4” Pipe Thread

BODY STYLE C BODY STYLE D
ﬂ “D” ROTATION DIRECTION
OPPOSITE OF THAT PICTURED
“C” ROTATION DIRECTION (See rotation arrow on top

of pump to confirm shaft
rotation direction)

INSTALLATION DATA

1. Connect preferred inlet to tank through suitable line
filter.

2. Connect preferred discharge port to external regula-
tor or distribution system.

3. For initial priming it is desirable to loosen the gauge
port plug or any unused discharge port to bleed air from
the supply line and pump. Tighten the plug securely
when oil flows clear.

Failure to prime pump may be due to “dry pump” condi-
tions. Remove vent plug and fill pressure cavity slowly
to allow oil to “wet” the gears.

4. Be certain all plugs and connections are secure and
leak-tight

Checking for Air Leaks

Be certain all plugs, fittings and joints are secure and
airtight. Many problems in fuel unit installations result
from air leaks in the suction line.

Measure inlet vacuum during operation at an unused

inlet port. An abnormally low vacuum reading may indicate
an air leak. Generally, assume 0.75 inch of vacuum for
every foot of vertical lift, plus frictional tubing losses and

other in-line restrictions.
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V SERIES HIGH DELIVERY FUEL PUMPS

The V Series is designed to meet the high delivery
requirements of commercial, industrial, and institutional
systems with a minimum of mechanical and hydraulic
noise. Single-stage models can provide a firing rate up
to 270 gph at up to 10” Hg inlet vacuum. Two-stage fir-
ing rates are as high as 205 gph up to 15” Hg inlet vac-
uum. Field adjustable integral regulating valves factory
pre-set for 100 and 150 psi operation are offered as an
option to meet specific system requirements.

Two Stage
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FUEL UNIT INSPECTIONS
Single- and Two-Stage Fuel-Units

V Series
High Capacity Fuel and Transfer Pumps

Capatcities:

Single-stage units: up to 180 gph with #2 oil, to 270 gph
with 1000 SSU oil.

Two-stage units: up to 145 gph with #2 oil, to 205 gph
with 1000 SSU oil

NOTE: See rating table for capacity at specific pres-
sure and rpm

Pressure:

V02: Rated pressure 300 psi—factory set at 150 psi.
V05: Rated pressure 100 psi—factory set at 100 psi.
V08: Rated pressure 80 psi—factory set at 20 psi.
V0O0: No internal regulation.

Speeds:
1725 or 3450 rpm.

Rotation:
D Style—clockwise when viewed from shaft end.
C Style—counter clockwise when viewed from shaft end.

Porting:

1/4” NPTF: gauge/optional nozzle port, nozzle port.
3/8” NPTF: return port, 2 optional inlets.

1/2” NPTF: inlet in cover

Shaft:
DM Style—7/16” x 3 5” extension from mounting face.
DO Style—7/16” x 1.88” extension from mounting face.

Seal:
Double lip type.

Mounting:
Hub or two bolt flange mount.

Filter:
No internal filter.
External Line filter recommended.

Maximum Inlet Vacuum:
Single-stage units: 10" Hg
Two-stage units: 15" Hg

U.L. Listed
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V SERIES CODE ANALYSIS

HARDENED GEARS —H  J71—MFG. DATE CODE

—_— Vo 2 6 C 1 00 30
T T T T T TT
ROTATION A B C EF G
A
Pump Series
VO—Single-Stage
2VO—Two-Stage
B
Rated Typ. Adj.
Pressure Pressure Range
Code (psi) (psi)
0 No Valve —
5 100 85-120
2 300 125-330
8 80 15-85
Cc
Gear Size Code Nom. Thickness
2 1/4
3 3/8
4 1/2
6 3/4
8 1
D
Body
Style Rotation Nozzle
C CCwW Left
D CW Right
NOTE: Nozzle location and
shaft rotation determined
viewing unit from shaft end.
E.
No. Design Series
1 Initial Design
2-Stage, Inlet Gear One Size
Larger than Pressure Gear
4 Single-Stage, Seal Pressed in Body
5 Same as 3 Ex. Seal Pressed/Body
F. G
Cust. Code Shaft Ext. Pump Operation
DM 3-1/2 V-Guide, One Slot, No Cutoff
DO 1-7/8 No Number for Transfer Pumps

Rotation and Nozzle Location

V Series Fuel-Units are available in standard C Style
Models (counterclockwise rotation, nozzle port on left,
as viewed from shaft end) or D Style Models (clockwise
rotation, nozzle port on right, as viewed from shaft end.
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INSTALLATION DATA

V Series pumps are shipped from the factory set for
two-pipe operation. They are not recommended for use
in one-pipe systems (except series V0O, see Note 1).

IMPORTANT: Do not loosen or try to tighten any pump
plugs not to be used in the installation. NON-HARDEN-
ING OIL PIPE DOPE IS RECOMMENDED for use on
the threads of all fittings. Teflon tapes or paste must be
used with care to prevent depositing tape pieces or
fibers into critical internal areas of the pump. Reduced
torques must be used with teflon materials to avoid
thread or casting damage. EVIDENCE OF TEFLON
MATERIAL IN INTERNAL AREAS OF THE FUEL-UNIT
WILL BE CAUSE TO VOID WARRANTY.

V00, 2V00 SERIES WITH NO INTERNAL REGULATION

VOO 2V002 Inlet "
Pumps Filter

Nozzie

2V00 models require return e
Do not use retura hine Gn VOO models.

Reg
Valve
V0, 2V0 SERIES WITH INTERNAL REGULATION
V05 2v0s
Nozzle V02 2v02 n
Pumps
Installation ;» Tank

1. Connect inlet line to preferred INLET PORT. Use of
inlet in cover is recommended for minimum inlet vacu-
um loss. Connect nozzle line to nozzle port.

2. Connect return line to preferred RETURN POR T
except on VOO pumps. Use of bottom return is recom-
mended to minimize back pressure. Top return port not
recommended for oil heavier than #2.

- Tank

3. Plug all unused ports securely.

4. Start burner. Two-stage and most one-stage pumps
will self-vent. VOO with shut-off valve in nozzle line may
have to be vented manually by loosening GAGE PORT
plug. Tighten plug securely when oil flows clear.

Installation Notes:

“Fuel unit inlet pressures should not exceed 3 psig in
order to comply with National Fire Protection
Association's Bulletin 31.”

To assure maximum performance, INLET VACUUM,
measured at unused INLET PORT, should not exceed
10” Hg on single-stage pumps or 15” Hg on two-stage

pumps.

NOTE: Max Recommended Firing Rates apply to 10”
Hg for single-stage units and 15” Hg for two-stage units.
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B SERIES FUEL OIL TRANSFER PUMPS

B Series transfer pumps are designed to provide ef fi-
cient pumping of #1 to #6 fuel oils in capacities from 80
to 290 gallons per hour, at pressures up to 500 psi (#1
to 300 psi). With high-density gray iron body construc-
tion, heat-treated alloy steel gears and shafts, and
heavy-duty needle bearings, B Series transfer pumps
offer superior durability and high mechanical ef ficiency
Double lip Viton seals, are standard. B Series pumps
are available in—clockwise (right hand) or counter-
clockwise (left hand) rotations. All B Series transfer
pumps are U.L. listed.

60



SPECIFICATIONS

B Series
Fuel Oil Transfer Pumps

Capacity:

80 to 290 gph at 1725 rpm and 100 psi (#1 to #6 fuel
ail). 160 to 520 gph at 3600 rpm and 100 psi (#1 to #6
fuel oil).

Pressure:
#4 to #6 fuel oils up to 500 psi, #2 fuel to 350 psi.

Speed:
For direct or belt drive application up to 3600 rpm.

Rotation:
Clockwise rotation viewed from shaft end.

Porting:

1/2” NPTF: side inlet and side outlet ports. (18B, 37B,
47B)

3/4” NPTF: Side inlet and side outlet ports (59B)

Shatft:
Standard: .50 OD, 1.00 flat length, 1.88” extension
from mounting face.

Seal:

Standard—double lip type, Viton
Mounting:

Hub, 2-1/8”, with 8 standard hub spots.

Filter:
No internal filter. External filter recommended.

Maximum Inlet Vacuum:
10” Hg
U.L. Listed

SELECTION TABLE
Pump Capacity at 100 psi
with #2 Fuel Oil at 75°F.

1750 rpm
Pump Input
Model* hp gph
18B 14 80
37B .21 155
47B .30 220
59B 45 290
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INSTALLATION AND DIMENSIONAL DATA
Single-Rotation Models

Connect discharge and suction lines to NPTF ports
depending on desired direction of shaft rotation.
Direction of shaft rotation is always toward discharge
port.

CAUTION: Do not attempt to operate pump with dis-
charge port blocked.

Correct shaft rotation is shown by arrow stamped on
back of pump. Do not attempt to operate pump in oppo-
site direction.

Use an external regulating valve in discharge line if
pressure regulation is necessary.

Installation Notes:

“Fuel unit inlet pressure should not exceed 3 psig in
order to comply with National Fire Protection
Association's Bulletin 31“

To assure maximum performance, INLET  VACUUM,
measured at unused INLET PORT, should not exceed
10” Hg on single-stage pumps.

CODE DIM “A” DIM “B”
18B 3.36 2.66
37B 3.71 3.02
47B 4.05 2.13
59B 4.40 2.30
1.35—«
500—
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heads to any motor type. Available in simplex, duplex
manual and duplex automatic configurations. See the

tions. Webster will mount any of our low speed pump
code breakdown below.

Webster can offer pump sets in a variety of combina-

SUPPLY PUMP UNITS

\W

Va-Y9801800L-AINS 40 ¥E6SLV0S-AINdS 10 €12H21V0S-INdS sojdwex3

umopyealg apo) Jojol\ pue dwnd Alddng

65



615d £ pazoxa 10U PINOYS 2Inssaid 131U Jun () awdinb3 Buiwing o 10 ¢

‘Lg unBIINg S L

ANO 110 24 404
painjold ey} jo aysoddo  SRIOH Buw J1dN 818/ (ououdo

2114 [UONEN YiM 32UENIdW0D B20SSE O TILON

UoREI0Y BSIMHO0ID 01 90¥ (2) )
Q o¥is hpog 41dN 81°8/€ v
g0z
T
UONEJOY BSIM}O0[DIBJUN0D
umouys 8lfis O
- (00AZ 3 00A >x3) 5 4
- M why 3tk a.
(umoys ajhis 3) // {maig sapun) M3 a1 sikis o, .
414N 819/ o wnlpw 3neA Gonoioy  3[ZZoN ,/
Hod BiTEeN dLdN 8L ¥ /L (Pus 4ous wosy pamata sy) 06 x QO 1995 ig) *
1og ajz20N [ouONdEO
10 3606 UOLDIOY HOYS P UONDIO] B(2ZON

suolsuawiqg

SPM with a “V” or “R” Series Pump Head

SINGLE SUPPLY UNIT using a 56C Frame Motor

Motor Length

C
D

Overall Dimension

V or R Pump Dimension

AorE
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SUPPLY PUMP UNITS

GENERAL INFORMATION
Locating Units

Install transfer/supply units in a clean, dry , well-ventilated
location as close to the storage tank as possible. Close
installation will minimize required vacuum and will allow
smallest diameter piping to be used while assuring an ade-
quate supply of oil.

The units can be mounted in any position. Preferred posi-
tion for convenient line connect ions is horizontal with foot
mounts down.

Filter or Strainer

A reliable in-line filter or strainer is recommended
between the tank and the supply pump. Filter or strain-
er capacity must at least equal the suction gear capac-
ity of the pump to minimize restriction in the suction line.
Oil Safety Valves

Oil safety valves, mounted close to the burner assemblyiso-
late burner fuel pumps from supply line pressures. The oil
safety valve relieves pressure strain on burner pump seals,
and prevents tank siphoning and spilling caused by acci-
dental line breaks. To assure compliance with National Fire
Protection Association's Bulletin 31, “Installation of Oil
Burning Equipment,” burner fuel pump inlet pressure should
not exceed 3 psig. The Webster OSV Series valves satisfy
this requirement when properly installed.

An optional mesh strainer, rated for maintained system pres-
sure, can be installed before each OSV near the burmer
assembly to protect the OSV from harmful scale which may
occur in black iron pipe.

Tee fittings should also be inserted on the supply side of
each OSV in the system. This will allow a pressure reading
to be taken when setting system pressure.

Measuring Inlet Vacuum

When installation is complete,

the compound gauge should be ——%
used to measure inlet vacuum.
For maximum performance,
vacuum when measured at /—
unused inlet port during
operation should not exceed
15" Hg on the two-stage
SPM supply pumps.

A vacuum reading greater
than 15” Hg indicates inadequate oil

supply, which could be a result of excessive vertical lift,
undersized tubing, a plugged or unders ized filter or strainer,
sticking check valves,ora  frozen, kinked or otherwise
restricted suction line.
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An abnomally low vacuum reading may indicate an air leak in
the suction line, valves, or fittings. Generally , assume 0.75” of
vacuum for every foot of vertical lift, plus frictional tubing losses,
and other inHine restrictions.

When installing fuel units, to assure compliance with National
Fire Protection Association's Bulletin 31, “Installation of Oil
Bumning Equipment,” fuel unit inlet pressures should not exceed
3 psig.

SPM SERIES
FEATURES

SPM Series pump/motor units consist of a fuel pump
direct coupled to a motor . an integral check valve and
combination vacuum/pressure gauge. They are
designed to supply fuel oil from a central storage tank to
remote heating units or auxiliary tanks.

SPM pumping units were developed to supply fuel oil to
one or more overhead furnaces, day tanks, or for under-
ground central distribution. Four pump/motor sizes are
available, with capacities of 15, 30, 65 and 135 gph (57,
114, 245 and 510 1/hr).1/6 hp,1/4 hp and 1/3 hp (124 W,
186 W and 248 W) motors are split phase available for
either 115 or 230 volt operation. 1/2 hp (373 W) motors
are capacitor start—induction run, totally enclosed with
dual 115/230 volt windings. The units are shipped com-
pletely assembled and include a gauge and check valve.
All are 60 cycle, 1750 rpm, continuous duty.




DUPLEX PUMP UNITS
SPM SERIES

FEATURES

The SPM duplex models consist of two pump/motor
assemblies with a pre-piped, common discharge mani-
fold. One pump/motor unit operat es continuously, with
the second providing backup service if the main pump
fails. Either automatic (SPM-DA models) or manual
(SPM-DM models) controls are available.

The duplex automatic series are designed specifically
for buildings where a constant supply of oil must be
assured ... hospitals, apartment buildings, schools and
other commercial/industrial buildings

The DA Series is equipped with a pressure sensing
device which detects a loss in pressure of the primary
pump. If the standby pump is brought into service, an
alarm sounds which indicates a malfunction in the pri-
mary pump.

The electric control circuit on the duplex automatic
pump set is equipped with a lead-lag switch to permit
manual alternation of pump to provide even wear on
each pump.

The manually operated duplex pump sets of  fer the
same protection as an automat ic except the standby

pump must be turned on manually which requires that

maintenance personnel always be available.




SUPPLY UNIT SPECIFICATIONS
SPM Series Supply Units

Single and Duplex NEMA 1
Capacities: Enclosure
15, 30, 65, and 135 gph

Pressure:

Maximum operating pressure to 80 psi or 200" of head.

Motors:

All motors are 60 cycle, 1750 rpm, continuous duty 48N
frame, 1/6, 1/4, 1/3 hp: split phase, 115 or 230 volt oper-
ation, 1/2 hp: capacitor start/induction run, TEFC, dual
115/230 volt.

Pumps:

SPM 15, 30, and 65: uses W ebster “2R” Series pump
units.

SPM 135: uses the Webster ‘2V” Series pump unit.
Webster 2R and 2V are UL listed

Porting:

SPM 15, 30, 65:
1/4” NPTF—2 inlets, outlet port and top and
bottom returns

SPM 135:
1/4” NPTF—outlet port
3/8” NPTF—return port, 2 optional inlets.
1/2” NPTF—inlet.

Seal:
All models—double lip type.

Mounting:
All models — four bolt foot mount

Filter:
Rotary self cleaning type, except in SPM 135. Use of
external line filter recommended.

Valves:

Pressure regulating assembly in pump maintains set
pressure.

Check valve maintains oil in feeder lines for instant
starts.

Gauge:
2-1/2” dia., calibrated from 30” vacuum to 100 psi.

Controls:
Two Types for Duplex Units Only Duplex automatic with
lead-lag switch and alarm. Manual with selector switch.

Maximum Inlet Vacuum:
All units—15” Hg

National Fire Protection Association compliance
requires fuel inlet pressure not to exceed 3 psig.
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INSTALLATION DATA

Compound Gauge
Check Valve 0-30" Hg

0-100 psi

Discharge Port
1/4” Pipe Thread

Optional
Return Port
1/4” Pipe
Thread
Inlet Port #2
1/4” Pipe
Thread

This Port
Never Used

Pressure Adjusting Inlet Port #1 Return Port
Screw 1/8” Allen 1/4” Pipe Thread 1/4” Pipe
Head Socket Under Access to 1/8” Thread
Seal Screw Bypass Plug

Return Port Preferred Cover Inlet
3/8” Pipe Thread 1/2” Pipe Thread
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Pump 1 Running Light

Pump Selector Switch

Pressure Adjusting Screw
1/8" Allen Head Socket
Under Seal Screw

1/2" D.4 Mounting Holes

Inlet Port
1/4" Pipe Thread

Fault Light

A=)

<~ Pump 2 Running Light

ll & TestButton

; Control Circuit Reset

Compound Gauge
030" Hg
0-100PSI

Common Discharge Manifold
with Integral Check Valves

Discharge Port
112" Pip Thread

Return Port
114" Pipe Thread

Containment basin optional

Note: Pressure switch
Switch Totummr  utich To e closes at 50 PS| input
mﬁ;.m Fump Goge Pt ms:pm pressure and higher,
Surtecpart number g Maxinput is 200 PSi.
b it Low vottage two
! !_ conductor wire
Me———————

Pump Switch

Ciosed - Continuous operaton
Morual Boost s, ﬁa———c Open - Operates oty upon

bumer demand

Switch Relay

Minneapolis Honsywell Type RASOA
- Genoral Controts Co. Type 5000008

Ponn Cortrols Inc. Type 781BEOILU

White Rogers Co. Type 80943

of Suitable equivalert

Line Volage  a—|

Power Supply  affassmaimnal

To Boost
Pump Power

Wiring for intermittent operation
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INSTALLATION DATA
SPM Single and Duplex Manual Models

SPM Single and Duplex Manual units are capable of
supplying fuel oil to heating units or tanks located up to
200 feet above the supply pumps. They are designed
for use in maintained pressure or open loop systems.
Pump pressures can be set at a range from 10 psi to
100 psi. See Correct Supply Line Size charts, for maxi-
mum discharge head.

Tank to Pump Connections

Connect suction line from the tank to preferred supply
pump inlet port. Connect return line from pump return
port to tank. Internal 1/8" bypass plug (factory installed)
must be in position for recommended two-pipe opera-
tion. Be certain all plugs and connections are secure
and leak tight.

The correct suction line size can be determined by
referring to the charts. Generally, the return line should
be sized the same as the suction line. Check valves in
the suction lines between the tank and SPM units
assure that pumps are full of  oil, ready for service.
Check valves must be oil tight. Low pressure drop
swing type are recommended to minimize friction loss.

For SPM Duplex Manual models, preferred installation
calls for a separate suction line from tank to pump for
each pump/motor unit. If system failure occurs because
of a gross leak in the suction line of the primary unit, the
second unit can still provide  backup service. Check
valves can be installed in return lines to allow removal
of inactive pump for servicing, while primary pump con-
tinues to run.

These typical installation diagrams, illustrating a main-
tained pressure supply system or optional open loop
system, for continuous pump operation, are shown for
reference only. Compliance to all applicable codes
where installed is the sole responsibility of the installer.

Supply Systems
From Supply Unit

2-4Feet] :

1

,T - \I\ !

1

Rooftop Rooftop 1

B S0 |

{

t

Maximum 1
100 Feet 1), & ] Ceiling %D;:?:l

Above Furnace

Loop

Lowest X

osv \

Typical Distribution |

Water

‘L* OdJ Installation: Multi-Level E

'

|

1

78



19)sgap\ Aq panddns joN +
pasn jou si dooj siun 3Buig s.nw
uinjes jeuondo ji pasinbey , MeHBNEISUL [8I1dAL

[9A87 PUN0IL) Mojag IO
aA0QYy ag Aey sue|

y
¢

!
3ui h
_ uoHINg Uy |
doon SAIBA ¥22YD i
uinmsy !
jeuondQ “
|
| foulens |
i aoeuUINg 8oBUINY aorUINS 10 3314 + |
I |
I aneA Aidges 110 anleA |
| ENES|
18UIBL + ¥
“ 1S ainssaild »
! BABA HOINYS + leuondg  * + _
!
! X ClAA — — — — .
! 1 O
| Brid
I

- 2 sdidpue
uap W« 1994 v -z adidpueis
&4» jaxeaug WwNnoep geserY

youmg Buisuag
3inssald jeuondp  +

suoyejeisu] eoidAL

79



i Optional To Distribution System
: Relief Valve SPM-DM Unit
]
I
!
+ Filter or
| TE
| Strainer gltl::iilz:
|
| /‘@'é—‘l
: Check
: Valve
t
|
1 <

Typical Tank to Pump
Connections: SPM Duplex
Manual Units

Tank

+ Not supplied by Webster

SPM Duplex Automatic Models

SPM Duplex Automatic units consist of two SPM Series
pump/motor assemblies and an electrical control panel.
They are designed for use in maintained pressure sup-
ply systems only. if system pressure falls below a pre-
set level, the control automatically switches from the pri-
mary pump/motor unit to the secondary unit. If the backup
pump/motor unit also fails to reach or maintain preset
system pressure, the control also shuts of f the backup
unit.

A pump selector switch allows the two pump/motor units
to be manually alternated for even wear on each pump.
Pump pressures can be set at a range from 10 psi to
100 psi. See Correct Supply Line charts, for maximum
discharge head.

Tank to Pump Connections

Units should be set for two-pipe operation. Preferred
installation calls for a separate suction line from tank to
pump for each pump/motor unit. If system failure occurs
because of a gross leak in the suction line of the primary
unit, the second unit can still provide backup service.

The correct suction line size can be determined by
referring to the charts Generally, the return line should
be sized the same as the suction line. Low pressure
drop, swing type check valves can be installed in the
suction lines, assuring that pumps are full of oil, ready
for service. Check valves in return lines allow removal
of inactive pump for servicing. Use of shutoff valves in
return lines is not recommended. Be certain all plugs
and connections are secure and leak-tight.
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SPM LINE SIZING

Correct sizing of the suction and discharge lines
between the storage tank and supply unit is vital. The
use of tubing or pipe which is too small can result in
restricted oil supply. The following charts are listed to
help in line sizing for supply unit installation.

The charts can assist in determining the suggested min-
imum suction and discharge line sizes for Standard
Schedule 40 iron or steel pipe (IPS) and forType K cop-
per tubing, which is recommended for underground
service.*

To use the line sizing charts, first a supply unit must be
sized to meet the specific application. Once this has
been accomplished, the unit model number (ex. SPM-
30) should be used as a guide in referring to the correct
suction and/or discharge sizing charts.

NOTE: The use of pipe or tubing which is too small can
cause increased frictional losses. The result could be an
inadequate system discharge pressure. Check local
and state codes pertaining to oil heating systems for
any requirements which may af fect the installation
and/or operation of the system.

The following charts apply to all SPM Single, SPM
Duplex Manual and SPM Duplex Automatic models.
These charts are not intended to be used in sizing pipe
for any other supply or transfer pump/motor units.

*Charts represent maximum horizontal run vs. vertical
lift or vertical head for Standard Schedule 40 iron or
steel pipe (IPS) and for Type K copper tubing, recom-
mended for underground service. The actual OD and
wall thickness are indicated for each tube size. (NOTE:
The nominal size of Type K tubing is 1/8” smaller than
actual OD.)
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SPM Duplex Automatic Controls

Differential
Scale™

Adjusting
Screw

Main

Scale

Adjusting
Screw

Main
Scale
Indicator

Differential
Scale “
Indicator

The adjusting screws on the Pressuretrol, located in the
factory wired control panel, should be set carefully
according to instructions, below.

Setting Pump Pressure

1. Set the differential scale indicator on the pressuretrol
at approximately 5 (half-way between 10 and bottom of
scale). This permanently sets the differential scale. Set
main scale indicator at 0, so supply pump can run con-
tinuously during purging of supply line.

2. Purge lines. Run both supply pumps to assure both
are oil filled. For priming purposes, OSV valves can be
manually operated by inserting a stif f wire (paper clip)
through the cover hole, and depressing the diaphragm
plate.

3. Pressure adjustment, pump one: Install compound
gauge in tee fitting in supply line of highest or most
remote burner. After starting pump one, start all burn-
ers. With all burners operating at maximum firing rate,
adjust pump one so gauge at remote burners, reads 20 psi.

4 Pressuretrol adjustment: With all burners firing, switch
to pump two and adjust pump two so gauge at last
burner reads slight positive pressure (2-5 psi).
Gradually increase the pressuretrol main scale setting
until pump two stops, pump one starts, and alarm
buzzer sounds. Allow pump one to run and build pres-
sure. With pump one running and pump two off, turn
pump two pressure adjusting screw about one-quarter
turn clockwise.

5. Pressure adjustment, pump two: Move selector
switch to off momentarily, then back to pump two. Alarm
will shut off and pump two will start. Adjust pump two
pressure setting so it is the same as pump one (set in
step three). Switch back and forth between both pumps
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to confirm pressure settings are identical. Shut of f all
burners. Pressure at any oil safety valve in system must
not exceed maximum operating pressure of 60 psi,
when supply pump is running and all burners are of f.

ELECTRICAL CONNECTIONS

The electrical connections between the pump/motor
assemblies and control panel are made at the factory
Connect electric service to the terminal strip in the con-
trol panel using conduit and wire sizes as required by
local codes.

Control circuits operate on 1 15 volts. Always connect
white neutral wire to Terminal 2. Never connect 230 volts
between Terminal L1 and Terminal 2. Green ground wire
from power source should be connected to one of the
panel mounting screws.

Important: SPM-135-DA motors are dual voltage and
are prewired for 230 volts at factory . To operate on 115
volts, consult motor manufacturer's instructions accom-
panying unit for proper wiring. Before starting unit, check
motor voltage and confirm that 115 volt motors are wired
to panel as shown in Figure One with  Terminal 2 and
Terminal L2 Jumper and that 230 volt motors are wired
as shown in Figure Two without Terminal 2 and Terminal
L2 Jumper.

Figure 1 —
15 Volt Motor
Connections

Figure 2 —
230 Volt Motor
Connections
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SPMV SERIES

High Capacity AC Motor/Pump Units
430-1730 gph

Designed for high capacity applications where 430-
1730 gph are required. Quiet running, gear type pumps
are available in four sizes and incorporate hardened
integral shafts, journals and gears, special anti friction
bearings, Buna N seals, and cast iron gear plates.
Standard motors ranging from 1/2 hp to 7.5 hp (373 W
to 5.6 kw) are 1725 rpm NEMA®C” face, 115 volt single-
phase or 230 volt three-phase, 60 cycle type withTEFC
enclosures through 2 hp (1490 W) and OPDP  enclo-
sures over 2 hp (1490 W).

Webster AC motor/pump high capacity fuel oil supply
units are designed to be used with fuel oils including
JP4 whose viscosities do not exceed 6,000 S.U.S. and
with a suction less than 10” of mercury or an inlet pres-
sure not to exceed 35 psi continuously (capable of
intermittent duty at 10,000 S.U.S., 20” of mercury and
50 psi inlet). The unit is designed to operate in -20°F to
+200°F conditions. The motor is precision aligned and
coupled to the pump with a machined adapter and flex-
ible couplings.
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SPMV DUPLEX

Pump/Motor Units

Available in flow rates from 430 GPH through 1730
GPH. Systems can be designed for single phase
115/208/230V, 60 or 50CY , or three phase
208/230/460V, 60 or 50CY , applications. The SPM
duplex models consist of two pump and motor assem-
blies with a pre-piped common discharge manifold. One
pump operates continuously, with the second providing
backup services if the main pump fails. Either automat-
ic (SPM-DA models) or manual (SPM-DM models) con-
trols are available. The duplex automatic series are
designed specifically for buildings where a constant
supply of oil must be assured...hospitals, apartment
buildings, schools and other commercial or industrial
buildings. The duplex pump set has a second pump for
standby or auxiliary service. Furnished with automatic
or manual standby controls, the duplex automatic is
equipped with a pressure sensing device which detects
loss of pressure of primary pump. If standby pump is
brought into service, an alarm sounds which indicates
malfunction in primary pump. The electric control circuit
on the duplex automatic pump set is equipped with a
lead-lag switch to permit manual alternation of pump to
provide even pump wear . The manually operated
duplex pump sets offer the same protection as the auto-
matic except the standby pump must be turned on man-
ually which requires that maintenance personnel always
be available.
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SPECIFICATIONS

SPMV SERIES

AC High Capacity Fuel Oil Supply Units
Capacity:

430 to 1730 gph with fluid viscosity to 10,000 SSU.
Pressure:

Inlet pressure should not to exceed 3 psi.

Outlet pressure up to 500 psi.

Fluid Temperature Limits:
-20° F to +200° F.

Motors:

Standard: 60 cycle, 1750 rpm, NEMA 56C frame.

1/2 through 7 1/2 hp available.

To be specified when ordering: Single-phase 115/230
VAC, or three-phase 230/460 VAC. ODP or TEFC.

Porting:

1" NPT (086K-194K)
11/2X11/4 NPT (237K-388K)
Mounting:

Integral mounting foot.

Maximum Inlet Vacuum: 15” Hg
Continuous operation: 10” Hg
Use of external filter recommended.

In applying these supply units, the pressures indicated
are at the pump outlet. You must also consider line losses.

All pumps relying on atmospheric pressure to push the
fuel oil into them are subject to cavitation. As fuel vis-
cosity (thickness) increases, the tendency for cavitation
becomes greater. Therefore, it is best to mount the
pump at the base of the tank and to use the largest
diameter, shortest length, and straightest inlet possible.
A large diameter inlet pipe or hose necked down at the
pump is preferable to a longer length of smaller diame-
ter pipe because the fuel tends to adhere to the inside
of the pipe.

When initially starting a unit, it is desirable and some-
times necessary to have a vent valve or plug on the
pressure side of the pump to facilitate its priming.
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SPMV PUMP CODE ANALYSIS SELECTION TABLES
SPM V-50 A T /086K DA

Motor Pump
Pump Type
Motor Horsepower — Table 1
plus Table 4
Motor Phase — Table 2
Motor Enclosure — Table 3
Pump Model — Table 4
Configuration Tables

Table 1. Motor Horsepower
(1725 rpm Standard)

No. Description
50 .50 hp
75 .75 hp
100 1.0 hp
150 1.5 hp
200 2.0 hp
300 3.0 hp
500 5.0 hp
750 7.5 hp
Table 2. Motor Phase
Code Description
A Single-phase, 60 cycle, 115/230 VAC
B Three-phase, 60 cycle, 230/460 VAC
X Consult factory for other types
Table 3, Motor Enclosure
Code Description
T TEFC std. thru 2 hp
(o] OPDP std. over 2 hp
E Explosion Proof
Table 4. Pump Model
Under Pressure, Read
Horsepower Required at
Maximum 1750 rpm
gph Pump 25 100 200 300
Nominal Model psi psi psi psi
439 086K .50 .75 1.00 1.50
900 194K 1.00 1.75 2.50 3.00
1114 237K 1.00 2.00 3.00 4.00
1730 388K 2.00 3.50 4.50 6.00

HP ratings shown are for No. 2 fuel oil. Consult factory
for hp ratings for heavier weight oils. For lower flow rates
consult Bulletin 131-49161. For higher pressures and/or
flow rates, consult factory.

SPMV Duplex Ordering Code
When ordering SPMV Duplex models add suffix:

“DM,” for manual control models, or “DA,” for automatic control
models.

Example: SPMV-50AT/086K-DA

Code Duplex Units
DM Duplex with manual controls
DA Duplex with automatic controls
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SPMV Series Single and Duplex Supply Units

DIMENSIONS
Motor
NEMA

HP Fame Type A B C D

Size  (Standard)

.50 56C TEFC 6.30 9.00 825 9.20
.75 56C TEFC 6.30 9.00 825 9.20
1.00 56C TEFC 6.30 9.00 825 10.20
1.50 56C TEFC 6.30 9.00 825 11.20
2.00 56C TEFC 6.30 9.00 825 11.20
3.00 182TC  OPDP 7.30 9.63 11.05 11.00
5.00 184TC  OPDP 7.30 9.63 11.05 12.40
750 213TC  OPDP 8.00 11.63 13.00 13.90

Pump
Model E Minimum Maximum

086K 4.90 19.05 (.50HP) 20.85 (3.00HP)
194K 5.65 19.80 (.75HP) 23.10 (5.00HP)
237K 8.80 22.95 (.75HP) 27.85 (7.50HP)
388K 9.80 23.95 (.75HP) * 28.65 (7.50HP)

* Add 4" for Explosion Proof

SPMV SINGLE SUPPLY UNIT

SPMV DUPLEX AUTOMATIC SUPPLY UNIT

Dimensions for 3 Phase
Duplex Automatic
Assembly as Shown
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SPMB Series
Single and Duplex Supply Units

B series transfer pumps are designed to provide ef ficient
pumping of #1 to #6 fuel oils, in capacities from 80 to 290
gallons per hour, at pressures up to 500 PSI (except #1
oil). With high-density gray iron body construction, heat-
treated alloy steel gears and shafts, and special antifric-
tion bearings. B series transfer pumps offer superior dura-
bility and high mechanical ef ficiency. Double lip V iton
seals, are standard. These pumps are also available in
pump and motor packages. Available in 115/230 volt sin-
gle phase or 230/460 volt three phase, simplex, duplex
automatic and duplex manual configurations. All B series
pumps are UL approved.
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Specifications

Gear Sizes:

Capacity:

Pressures:

Operating Speeds:

Porting: *

Shaft Seal:

Filter:

Relief Valve:

Inlet Pressure:
Inlet Vacuum:

UL Listed

18B (.35” gear width)
37B (.70” gear width)
47B (1.00” gear width)
59B (1.40” gear width)

80 to 290 GPH @ 1750 RPM
#1 to #6 fuel oil @ 75 degrees F .,
100 PSI)

#4 to #6 fuel oils - up to 500 PSI
#2 fuel oil - up to 350 PSI

To 1725 RPM

" NPTF: Side inlet and side outlet
%" NPTF: Side inlet and side
outlet 59B only

Standard - Double lip type, Viton

No internal filter
External filter recommended

No Relief Valve Use
External Relief Valve

3 PSI MAX

10” Hg maximum

SPMB Duplex
PUMP/MOTOR UNITS

Available in flow rates from 80 GPH through 290 GPH. Systems
can be designed for single phase 115/208/ 230V, 60 or 50CY, or
three phase 208/230/460V, 60 or 50CY, applications, The SPM
duplex models consist of two pump and motor assemblies with

a pre-piped common discharge manifold. One pump operates
continuously, with the second providing backup service if the
main pump fails. Either automatic (SPM-DA models) or manual
(SPM-DM models) controls are available. The duplex automatic
series are designed specifically for buildings where a constant
supply of oil must be assured...hospitals, apartment buildings,
schools and other commercial or industrial buildings. The duplex
pump set has a second pump for standby or auxiliary service.
Furnished with automatic or manual standby controls, the duplex
automatic is equipped with a pressure sensing device which
detects loss of pressure of primary pump. If standby pump is
brought into service, and alarm sounds which indicates malfunc-
tion in primary pump. The electric control circuit on the duplex
automatic pump set is equipped with a lead-lag switch to permit
manual alternation of pump to provide even pump wear. The man-
ually operated duplex pump sets offer the same protection as the
automatic except the standby pump must be turned on manually
which requires that maintenance personnel always be available.
Available with either SPM or SPMV pump/motor units.
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SPMB Ordering Code

[SPMB] -@Im

MOTOR HORSEPOWER (1725 RPM STANDARD)

n No. Description
* 25 25 HP
* 33 .33 HP
50 .50 HP
75 .75 HP
100 1.0 HP
150 1.5 HP
200 2.0 HP
300 3.0 HP

* = only available in 115V or 230V single phase

MOTOR PHASE

n Code Description
A Single Phase / 60 cycle / 115/208/230 VAC
B Three Phase / 60 cycle / 208 / 230 / 460 V AC
X Consult factory for other types

MOTOR ENCLOSURE

Code Description
T TEFC Std/ thru 2 HP
(6] OPDP Std. over 2 HP
E Explosion Proof

When sizing SPMB units, remember that the pressures
indicated are at the pump outlet.

All pumps relying on atmospheric pressure to push the
fuel oil into them are subject to cavitation. As fuel viscos-
ity (thickness) increases, the tendency for cavitation
becomes greater. Therefore, it is best to mount the pump
at the base of the tank and to use the largest diameter
shortest length, and straightest inlet possible.
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MOTOR HORSEPOWER (1725 RPM STANDARD)

Under pressure, read
horsepower required at 1750 RPM

Maximum
Pump gph 25 100 200 300
Model  Nominal psi psi psi psil
18BR 82 .25 .25 .25 .33
37BR 159 .25 .25 .50 .75
47BR 220 .25 .50 .75 1.00
59BR 292 .25 .50 .75 1.50

SPMB Duplex Ordering Code
When ordering SPMB Duplex models add suffix:

“DM,” for manual control models, or “DA,” for
automatic control models.

Example: SPMB-50AT/18BR-DA

H Code Duplex Units
DM Duplex with manual controls
DA Duplex with automatic controls

A large diameter inlet pipe or hose necked-down at the pump
is preferable to a longer length of similar diameter pipe
because the fuel tends to adhere to the inside of the pipe.

When initially starting a unit, it is desireable and sometimes

necessary to have a vent valve or plug on the pressure side of
the pump to facilitate its priming.
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SPMB Series Single and Duplex Supply Units

DIMENSIONS
Motor
NEMA
HP Fame Type A B C
Size (Standard)
.50 56C TEFC 9.00 8.25 9.20
.75 56C TEFC 9.00 8.25 9.20
1.00 56C TEFC 9.00 8.25 10.20
1.50 56C TEFC 9.00 8.25 11.20
2.00 56C TEFC 9.00 8.25 11.20
3.00 182TC OPDP 9.63 11.05 11.00
5.00 184TC OPDP 9.63 11.05 1240
7.50 213TC OPDP 11.63 13.00 13.90
Pump
Model E D
18BR 3.36 (.50HP) 17.06
37BR 3.71 (.75HP) 17.41
47BR 4.05 (.75HP) 17.75
59BR 4.40 (.75HP) 18.10
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TRANSFER PUMP UNITS

Transfer pumps/motors consist of an electric motor and
Webster fuel unit. Each W ebster fuel unit has been
designed for a variety of needs from fuel supply to fuel
transfer. With capacities ranging from 9 to 150 gph at
100 psi, Webster transfer units are capable of satisfying
virtually every system supply or transfer need.

SPECIFICATIONS
35223 Series, 35202 Series, 49116 Series

Capacities:

35223 Series—80 to 155 gph at 100 psi.
35202 Series—9 to 65 gph at 100 psi.
49116 Series—31 to 66 gph at 100 psi.

Maximum Working Pressure:
35223 Series—80 to 200 psi.
35202 Series—100 to 300 psi.
49116 Series—100 psi

Motors:

All motors 60 cycle, 1750 rpm, continuous duty 115 volt.
1/6 and 1/4 hp are split phase.

1/2hp is capacitor start—induction run, TEFC with dual
115/230 volt windings.

Fuel Units (Close Coupled to Motor):
35223 Series uses Websters' B Series Fuel Oil Transfer
Units.

35202 Series uses Websters' V Series or R Series Fuel
Units.

49116 Series uses W ebsters' 1R00 Series Fuel
Transfer Units.

Mounting: Maximum Inlet Vacuum:
Four bolt foot mount. 10” Hg vacuum.

Use of external filter recommended.

35223 SERIES TRANSFER UNITS

The 35223 Series Pump/Motor Unit consists of a
Webster B Series fuel oil transfer pump close coupled
to a 1/4 hp electric motor. This unit is designed for trans-
fer of fuel oils #6 or lighter at maximum working pres-
sures up to 200 PSI depending on motor hp.
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35202 SERIES TRANSFER UNITS

35202 Series Pump/Motor Units consist of a Webster R
Series or V Series fuel unit with integral pressure valve,
close coupled to a motor . This series is available with

1/6, 1/4 cr 1/2 hp electric motors with a pumping capac-
ity to 65 gph at 100 psi.
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49116 SERIES TRANSFER UNITS

49116 Series Pump/Motor Units consist of a W ebster 1
ROO Series Fuel Transfer Unit close coupled to a 1/4 hp
electric motor. This unit requires the use of an external
pressure regulating valve. The 49116 Series is capable
of up to 66 gph at 100 psi.

SELECTION TABLE

Delivery
Replaces Pump Suction gph
Discount Type Capacity 100 psi

Models Model No. gph @ @

49116 35223-19 1R003C-4EH 48 31
35223-21

49116-1 35223-23 1R004C-4EH 66 43
35223-25

49116-2 — 1R006C-4EH 95 66

@ Capacity in gph at 1725 rpm pumping #2 fuel oil at
75°F

For typical installation suggestions, please refer to the
SPM Supply Pump/Motor section.

NOTE: The installation drawings contained in this serv-
ice guide are intended for referenc e use only. Consult
your local heating contractor for specific installation rec-
ommendations and designs which comply with the state
and local codes in your area.

115



ve's 90'GlL Z-9li6v

ve's 90'GlL 1-9LL6¥

cLy vl 13434
] v 1I3POIN

suolsuawiq

116



FUEL UNIT ACCESSORIES
MOUNTING ACCESSORIES

Webster oil heat product s are recommended for their
convenience and ease of installation. Seven types of
mounting flanges, brackets, shaft sleeves and cou-
plings are manufactured and stocked for use with
Webster fuel units and pumps.

Complete dimension drawings are shown.

e

34330

41489 1100012
1100013 has

A43Q7
A45Q1
80316-1
SELECTION TABLE
Dimensions
Description Number
Hi-Foot Flange A45Q 1 Figure One
4 Bolt Adapter Flange For Standard HUB
(Nema 56C
Motor Mount) 41489 Figure Three
Horizontal
Mounting Flange A43Q7 Figure Four
Bell Housing 34330 Figure Five
Adapter For 1100013 Has MTG EARS
B Pump 1100012 Figure Two
4 Bolt 56C Adapter 80316-1 Figure Six

Flange for Special 2 Bolt Pump MTG
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Accessory Dimensions
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OIL SAFETY U/L® LISTED
VALVES

OIL SAFETY VALVES
INSTALLATION INSTRUCTIONS

Webster OSV® valves can be used for the following
applications which require slightly different installations:

1. Preventing tank siphoning and oil leaks in the event
of line breaks. (See Section “A”)

2. For use with a supply pump (booster pump) to pre-
vent excessive pressure at the inlet of the burner fuel
unit. (See Section “B”)

Many state and local
codes require a device
that will automatically
shut off the oil supply
before it enters a build-
ing should the line
between the device
and the burner be bro-
ken. NFPA standards
require that the pres-
sure at the burner fuel
pumps must not exceed 3 PSI. The Webster OSV® sat-
isfies both requirements when properly installed. Check
local codes for any special requirements.

SECTION “A”

Using the OSV® valve to help prevent oil spills from bro-
ken or corroded lines and fittings.

Operation

A recent Environmental Protection Agency sponsored
study found that most oil leaks are found in the piping
rather than the tank. Webster OSV® valves help prevent
oil spills by stopping oil flow in the event of line breaks
caused by corroded lines or leaky fittings. The OSV®9
is mounted in the supply line as close as possible to the
tank. Operation is simple. The OSV® requires a vacuum
on its outlet side to open the valve and allow oil flow
When the burner is shut down, there is no vacuum from
the fuel unit and the OSV @ valve is closed—oil flow is
stopped. When the burner starts up, vacuum from the
fuel unit opens the OSV®, allowing oil to flow.

If a corroded broken line or a loose fitting causes a leak
to develop between the OSV® and burner, air enters the
line. Fuel unit vacuum is reduced and the OSV® will not
open, preventing tank siphoning and a major spill.

BIO OIL SAFETY VALVE UPGRADE
0OSV38 and OSV50
Webster currently has an Oil Safety V alve for Bio and
Waste Oil applications. This valve is U/L listed for Bio

Fuel and is compatible with a wide range of other fuels

such as B20-B100, #1-#2 Fuel Oil, Diesel, Kerosene and
Waste Oil, with a Temperature Range of -40 to 140°F.
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INSTALLATION

The OSV® should be mounted on the supply line as
close to the tank as possible.

CAUTION: DO NOT mount the OSV® more than three
feet above the fuel unit inlet or more than three feet
above the lowest point in the fuel line connecting the
OSV® to the burner fuel unit.

See Figures 1 & 2 below.

A Vet

==

S\
Shulolt Vaive / Valve
-
T |-

¥ o totat —-ari

Figure 1. Gravity Feed In Basement

Mobile Home

@ Burner

Figure 2. Mobile Home Gravity System

Oil Tank

Failure to observe the above caution will compromise
valve action and may result in tank siphoning action in
the event of a line failure between tank and burner.

TROUBLESHOOTING

The OSV® valve will not open during fuel unit operation
if there is any air leak in the system between OSV® and
burner that prevents development of the operational
vacuum required. (See Table 1).

If there is no oil flow to burner or prime is lost
A. Check to see if OSV® valve is stopping oil flow. Turn

on burner and manually depress OSV ® diaphragm
plate with paper clip to see if burner fires up.
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1. Check system vacuum.
Use a vacuum gauge at fuel unit inlet side. Run burner
and shutoff. Vacuum should be maintained. Loss of
vacuum indicates air leak.
2. Check all above ground fittings and line for air leaks.
3. Conduct a pressure check of the line.
4. If line does not maintain pressure, the line probably
has a break and needs replacing.
B. If there is no il flow even when OSV® valve is manually
opened then check filter, shut-off or foot valve or tank.
CAUTION: Always disconnect the OSV® when blowing
out the lines with compressed air or damage to the
valve will result.
NOTE: Outside installation may not be suitable where
the OSV® would be exposed to temperatures below
freezing.

Dimensions & Specifications

Port Sizes
' 3/8.and 12 NPTF
N !
Hale for ,,,,J 150" Hex e
Manual Operation

Manual Operation

Access Hole
Z

Diaphragm

Valve Seat —&

Inlet
-—+4— from
Supply

Outlet
to Burner

—~ Valve Spring

0-Ring

324
Standard Model use prefix “OSVA”
BIO Model use prefix “OSV”

The BIO OSV valve is U/Llisted for Bio Fuel and is com-
patible with a wide range of other fuels such as B20-
B100, #1-#2 Fuel Oil, Diesel, Kerosene, Diesel and
Waste Oil.

Temperature Range -40 to 140 Degrees F

SECTION “B”

For use with a supply pump (booster pump) to prevent
excessive pressure at the inlet of the burner fuel unit
Operation/Installation

Webster Oil Safety Valves provide important protection
in oil burner supply systems with pressurized supply
lines. By isolating burner fuel units from supply line
pressure sources (a supply pump or overhead tank, for
example), the OSV® relieves pressure strain on fuel unit
inlets and seals.

For this application, the OSV ® is installed close to the
burner assembly. A sustained vacuum at the outlet side
of the OSV®, generated by fuel unit operation, causes

the valve to open.
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The OSV® operates as a pressure reducer, with supply
line pressure on the valve inlet side and fuel pump vac-
uum on the valve outlet side.

In systems with burners connected for one-pipe opera-
tion, GPH flow through the valve is the same as the
burner nozzle firing rate. In two pipe operation, GPH
flow through the valve is the same as the fuel unit suc-
tion capacity. Refer to fuel unit manufacturer's specifi-
cation for inlet suction capacity . Operation of OSV ©
valves in parallel is not recommended.

Recommended Maximum Flow Rates and Pressure

Tbl.1 OSV® 38 and OSV® 50
Flow Inlet Pressure
thru | PSI  PSI PsI PSI PSl Psi
Valve | ¢ 15 30 40 50 60
Tgoh | 25 27 35 45 50 55

15 gph 2.7 30 40 50 5.5 6.0

32 gph 3.7 40 47 52 6.0 7.0
45 gph 4.0 45 50 6.0 7.0

55 gph 4.5 50 57

60 gph 5.0 52 6.0 Do not operate

70 gph 5.5 6.0 in this region

Vacuum (inches Hg) to operate valve is shown for vari-
ous flow and pressure conditions.

Values given are averages of test results and may vary
slightly.

Entrapment Caution

In supply systems having a check valve on the supply
pump discharge, an entrapment condition may exist
between the supply pump and OSV®. In the burner OFF
condition, cold oil in the line expands when heating to
room temperature, causing a line pressure increase that
may prevent the OSV ® from operating, or may cause
leakage at the threaded joints. The condition may be
observed by use of a pressure gauge at the inlet side of
the OSV®, or on the discharge side of the supply pump
check valve. Correction requires use of a pressure relief
valve as shown in Figure 3, set to insure a maximum 60
PSI at any OSV® inlet under all conditions.

Check| Burners

4
8
S

Relie! Vaive

Set for 60 PSI
Max. at Any OSV
Supply Pump inlet
and Motor

Figure 3. Supply Pump Systems — Multi Level
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OPEN LOOP SYSTEM

To insure a flooded supply line, a standpipe before the
junction of the supply line with the return line is required.
The standpipe on the supply line must be at least three
feet higher than any point in the supply line system
before joining the return line. Use of a W ebster 48598
vacuum breaker is recommended.

')

Vacuum Breaker
. .— Standpipe

Supply Pump
M Check ,and Motor
[ ]
osv oSV osv
Fiiter
Tank May Be

Above or Below
Ground Level

Figure 4. Central Supply Systems tor Mobile Homes
GENERAL CONSIDERATIONS

PORTING CONNECTIONS

The OSV® valve is installed in the supply line between
the tank and burner. Its location depends on the appli-
cation (see sections A & B). The OSV® “IN” port is con-
nected to the tank side. The OSV® “OUT” port is con-
nected to the burner side of the line. Non hardening
pipe dope is recommended for use on the fitting
threads. Do not use teflon tape, as it may void all war-
ranties.

MOUNTING

The OSV® can be mounted in any position. In those
environments where dirt or moisture is particularly a
problem, the preferred position is with the cover down.
This allows any moisture from the diaphragm area to
drain out the manual access hole.

FILTER

A dependable in-line filter is recommended between the
tank and OSV® to help assure optimum valve perform-
ance. Dirt on the valve s eat area could prevent the
valve from sealing tightly.

PRIMING

For priming purposes, the OSV® can be manually oper-
ated by inserting a paper clip or stif f wire through the
manual access hole, and depressing the diaphragm
plate. Remove the wire immediately if oil appears at the
fuel unit vent, the burner fires up, or there is any sign of
oil at the burner fuel unit.

CHECK LOCAL CODES

The installer is responsible for complying with all appli-
cable codes. Typical installation diagrams are shown for
reference only.
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REGULATING VALVES FOR
OIL HEATING SYSTEMS

RV SERIES

Webster RV Series valves are designed to provide fuel
oil pressure regulation in oil heating applications such
as transfer or supply pump systems or high firing capac-
ity burners. RV valves will handle #1 through #6 grade
fuel oil in rated pressures ranging from 20 to 500 psi
(1.4 to 34.5 bar). RV-2100 Series models regulate pres-
sure for capacities to 150 gph (568 I/hr) and R V-3000
Series valves regulate pressure to 600 gph (22701/hr).
RV-2000 models regulate pressure and also provide
delivery cutoff for capacities to 100 gph (3781/hr).

RV-2000 RV-3000
RV-2100

SPECIFICATIONS
RV-2000

For all fuel oils, #1 through #6. Combines pressure reg-
ulation and cut-of f. Chrome plated piston valve and
improved composition sealing disc resist corrosion;
gives positive seal and sharp, clean cut-off. Capacities
to 100 gph.

RV-2100

Same as RV-2000 except does not have delivery cut-
off. Pressure regulating only. Capacities to 150 gph.

RV-3000
Same as RV-2100 except capacities to 600 gph.
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Dimensions

RV-3000
L1-7/16D -
Pressure ;aert]\‘:m -2
Adjust — (3/4-14 NPTF)
o| 5
- -
/ N
)
oy O
L 1
IN 3
e o
&
1-5/8 l
1-13/16
bo— 2-15/16
input and
reguiated

jine 3/4-14 NPTF

RV-2000

RV-2100
Tank Return
(3 Ports)
3/8-18 NPTF

2-16/16

Pressure
Adjust

4-19/32
/32

input and no

fut-og ’gegulated

ine (3 Ports) Cut-off delivery
3/8-18 NPTF outlet RV-2000

only - 1/8-27 NPTF
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INSTALLATION DATA

To
Tank @

Fuel
From pu | To
Tank Pump @ Burner
RV-2000 Valve Reguiation with Cutoff

To
Tank

From Fuel To
Tank Pump | Burner
RV-2100 Valve Regulation without Cutoff
To
Tank
From Fuel
Tank Pump

e e 10O
Burner

RV-3000 Valve Regulation without Cutoff
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Relief Valve Installation

RV-2000
Tank Return
(3 Ports)
p—— 2-15/16 —— 3/8-18 NPTF

2-15/16

-11/32

input and no
cut-off regulated
fine {3 Ports) Cut-oft delivery
3/8-18 NPTF outlet RV-2000
only - 1/8-27 NPTF

To
Tank

Pressure —» Pressure

The RV-2000 series regulating valve can also be used
as a relief valve. Designed to provide system pressure
relief for #1 through #6 fuel oil grades and for rated
pressure ranges of 0 to 500 psi. @150 gph or less. The
following adjustment ranges are available 100-330 psi
use RV-2002, 10-25 psi use R V-2003, 40-110 psi use
RV-2004. Pipe as configured.
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VACUUM BREAKER (48598)
Incorporates Viton “O” Ring seat, 3/8-18 NPTF ports.
Can be used as a suction line check valve.

INSTALLATION DATA
(— /‘\_4[ ) \_\\

1= \Q?*Q

, b
3/8-18 NPTF Viton "O" Ring Seat
48598
Vacuum
Breaker -~ ™\ wvent
i 2
2'to
osv f
o
Furnace Furnace Furnace
No. 1 No. 2 No. 3

——Check Valve
_———Fiiter

Return Loop

48598 Vacuum Breaker Used for
Suction Line Check Vaive

Inches
Mercury
Hg

7 | /
6

L R P

4 U o GRS SN U S
3 b — e B Etl o
2 f -

|
132-4859B Vacuum Breaker
1 Vacuum Hg vs. Flow
o l 345SU Oil @ 80°F
1 | ]

0 3 60 90 120 150 180 210 240 270
Flow in gph
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Troubleshooting
GENERAL PUMP PROBLEMS

* Noisy pump
* Pump will not prime
* Rumble coming from burner at start-up

» QOil leaking from pump cover gasket or blown cover
gasket

» Pump looses prime after an extended shutdown

» Vacuum coming from return port on oil pump (two
pipe installation)

* Pump seizes at start-up, blows seal, damage to
discharge pressure gauge

* Supply unit does not run
* Unit runs but no oil reaches supply pump

» Unit supplies oil to distribution system, but no
delivery of oil at OSV valves

» QOil delivery at OSV valves, but burners do not fire
* Burner pump seal damaged

* Pressure increases in supply line after shutdown
+ QOil Safety Valve does not open

Noisy pump
Check for air leaks

Check for high vacuum condition, (10 in. for single
stage and 15 in. for two stage pumps)
Pump will not prime

Measure suction inlet vacuum, should not exceed
15 in. of vacuum

Check that all plugs and suction line connections are
airtight

Be certain by-pass plug is in position on two pipe
installation

Use adequate size suction line

Be certain suction line filter or strainer has adequate
capacity

Rumble coming from burner at start-up

Check cutoff at pump or external solenoid

Qil leaking from pump cover gasket(s) blown cover

gasket(s)

Check for correct pump rotation

Pump looses prime after an extended shutdown

Check all pipe connections for air leaks
Return line not submersed in oil

In supply pump applications the return loop may
need a vacuum breaker installed to prevent siphoning
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Vacuum coming from return port on oil pump
(two pipe installation)

By-pass plug not installed

If by-pass plug is installed check for blocked

suction line

Pump seizes at start-up. blows seal. damage

to discharge pressure gauge

Check for blocked return line or drain port from pump

By-pass plug should be removed on single pipe
installation

SUPPLY PUMP PROBLEMS

Supply Unit does not run

Check motor electrical connections

Check for obstruction in return line such as a reversed
check valve

Check circuit breaker and correct possible overload

Unit runs. but no oil reaches supply pump

Measure suction inlet vacuum, should not exceed
15 in. of vacuum

Check that all plugs and suction line connections are
airtight

Be certain by-pass plug is in position

Use adequate size suction line

Be certain suction line filter or strainer has adequate
capacity

Unit supplies oil to distribution system, but no delivery
of oil at OSV valves

Confirm specified unit can provide needed vertical
discharge pressure

Check that all supply line connections are air and
oil tight

Use adequate size supply line

Minimize supply line restrictions

Prime pump and purge supply lines of air
Check pump pressure settings

Qil delivery at OSV valves. but burners do not fire

Confirm specified unit can provide needed capacity
(Size to firing rate for single pipe burners or size to
gear set capacity for two piped burners)

In pressurized system, adjust pressure to develop a
reading of 10-15 PSI at the most remote or highest
burner
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In open loop system, install standpipe, back pressure
valve, vacuum breaker or over-sized drop pipe

Check to assure that pressures at OSV inlet does not
exceed maximum of 60 PSI

Check for leaking or damaged OSV
Check for line failure between OSV and burner pump
Check burner for fuel pump failure or ignition problems

Burner pump seal damaged

Install OSV to assure pressure at burner pump does
not exceed 3 PSI

Install pressure relief valve if entrapment condition is
suspected

Pressure increases in supply line after shutdown

Check to assure that pressures at OSV inlet does not
exceed maximum of 60 PSI

Install pressure relief valve if entrapment condition is
suspected

OIL SAFETY VALVE PROBLEMS

Qil Safety Valve does not open

Too much pressure at inlet of valve
Flow exceeds recommended flow rate for valve.
Entrapment condition (expansion of oil in supply line)

Check for air leaks between the OSV valve and burner
pump
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MANUFACTURERS REPS

Webster and its Representatives have the resources
and technical background to answer any installation or
service questions you may have.

Please refer to the listing below for the W ebster
Representative near you.

SHANE MILLER STATES
G. MILLER CO. IN/IL/MN/WI
901 River Lane KY /ND/SD

Loves Park, IL 61111

Tele: 815-964-5692 Fax: 815-964-5770
Cell: 815-985-3880
shane@gmillercompany.com
www.gmillercompany.com

MONS KING STATES
ETC SALES, INC. DE/MD/VA
PO Box 235 E.PA/NJ

Paoli, PA 19301

Tele: 610-296-3527 Fax: 610-640-4271
Cell: 610-659-2763
monsgwen@msn.com

DON HOGAN STATES
TRI-NATIONAL SALES OH/WV/W.PA/MI
841 South Parkview Drive

Aurora, OH 44202

Tele: 330-562-8920 Fax: 330-562-1586

Cell: 216-956-0658

dhogan6032@aol.com

TOM JOHNS STATES
TRADREP LTD OH/WV/W.PA/MI
3801 Wiltshire Road

Chagrin Falls, OH 44022

Tele: 440-247-3880 Fax: 440-247-3882

LENNIE DeANGELO STATES
PILGRIM SALES ME /NH/MA
18 Pilgrim Road CT/VT/RI

Marblehead, MA 01945
Cell: 617-548-2813 Fax: 781-639-1157
deangelo@pilgrimsales.net

GEORGE NIKIFOROV, INC INTERNATIONAL
200 Park Ave., South

Suite 514

New York, NY 10003

Tele: 212-473-4555 Fax: 212-473-5925
international@geonikinc.com

www.geonikinc.com

DON KNUTH STATES
TSS ASSOCIATES INC NY
19 Rustyville Road

Albany, NY 12211

Tele: 518-621-7283 Fax: 518-375-7039
don@tssassociatesinc.com

www.tssassociatesinc.com
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BILL GLUCKIN LONG ISLAND, NY
COMFORT ZONE SALES

2870 Milburn Ave.

Baldwin, NY 11510

Tele: 516-442-0388 Fax: 516-442-0389

Cell: 516-945-7439

wgluckin@comfortzonesalesinc.com

CURTIS ZAHALKA INSIDE SALES
WEBSTER FUEL PUMPS & VALVES

219 Hahn Road

Frankfort, KY 40601

Tele: 502-223-0025 Fax: 502-223-5629

Toll Free: 800-766-1233

czahalka@cctoolinc.com

webster@cctoolinc.com

www.websterfuelpumps.com

E.S. GALLAGHER SALES CANADA
920 Caledonia Road

Unit 3B

Toronto, Ontario M6B 3Y1

Tele: 416-789-5385 Fax: 416-781-6734
info@esgallagher.com

www.esgallagher.com
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