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FOREWORD

The information in this manual has been compiled to assist the installer and service-
man in locating and correcting service problems with our 't90rr series burners. These
burners are equipped with 3450 r. p. m. motors and pumps and are supplied in four
categories as listed below.

#1 Models 92, 95, 96, 97 and 98 with one stage firing and without flame retention.

#2 Models 92A, 92C, 93C, 94C, 95A, 954-300, 96^{,  9?A, 98A, 930 and 9?0 with
one stage firing and with flame retention.

#3 Models 96A-T and 9?A-T with two stage firing and with flame retention. These
models provide a low fire start and high fire operation without a change in
combustion air between the first and second stages.

#4 Models 964' Hi-Lo, 97A Hi-Lo, 98A Hi-Lo and 99A Hi-Lo with two stage firing
and flame retention. These models provide a low fire start and high fire operation
with an increase of combustion air for the second stage. In addition these can be
operated on either high or low fire by the use of a high fire controller. The high
fire controller is used in some installations where some heat is needed in the boiler
at all times. The burner is started with the main switch and the low fire comes on.
A limit control (high fire controller) in the second stage or high fire circuit will
then operate the high fire as required. If more heat is required then the low fire
will supply, the high fire wiII come on until the limit control is satisfied. The
high fire will then shut down and the burner will operate on low fire until the high
fire limit control again calls for heat.

The burners listed in category #1 are for use in conventional boilers and furnaces with
a satisfactory stack or chimney and are not intended for pressure firing. All of the
other models can be fired with draft over the fire or with pressure in the firebox
ranging from .05" on draft gauge for the lower fir ing rates on Models 92A, 92C, 93C
and 94C up to 1.0" on draft gauge on the Hi-Lo models.

A forced draJt burner supplies all the air for combustion and can be fired in a boiler or
furnace with natural draft, induced dra^ft or with no draft.

Pressure firing is a term used when there is pressure in the firebox during the burner
operation. The pressure is produced by the resistance through the boiler or furnace
and the combustion air supplied by the burner.

The manuJacturers of boilers and furnaces who have designed their units for pressure
firing and have selected "ABC 90 Series" burners have tested them for operation and
performance. Their recommendations as to burner specifications for the installations
should be followed carefully.

It is important that the serviee man and the installer have the instruments listed on the
following page for the proper servicing, testing and adjustment of these burners. U



CO2 Test Instrument
Smoke Tester
Draft Gauge (inclined tube .0 to 1.0 inch)
Pressure Gauge
Vacuum Gauge
Combination Voltmeter and Ammeter
Flame Mirror

1 - AIR FOR COMBUSTION

It is necessary to have sufficient outside air for combustion supplied to the boiler or
furnace room.

When operating on a nafural draft system this would require an air inlet opening of twice
the cross sectional area of the flue pipe. If the unit is operated under a forced draft
condition, provide an air inlet opening three times the cross sectional area of the flue
pipe. The air inlet opening should be located at a point where it cannot be covered with
snow and where it cannot be obstructed in any other manner. Mechanical devices such
as movable louvres should not be used. Never use a door that can be closed for the air
inlet, or rely on cracks under doors or cracks around loose window frames.

If lack of combustion air is suspected, close the door to the boiler or furnace room and
operate the burner for at least 30 minutes. If the flame appears to become gassy and
tends to snuff out, insufficient combustion air is the cause and corrective measures
must be taken to provide the proper amount of air.

O z - AJR 'HUTTER ADJUSTMENT FoR Hr-Lo BURNER'

The first stage is set first. De-energize the second stage (high fire) by moving the toggle
switch to the ?roffrr position before making the first stage air adjustments. This switch is
located either on the control panel or on the junction box.

The first stage (Iow fire) air on 9?A Hi-Lo and 9BA Hi-Lo burners is adjusted with the
lower shutter by means of the adjustment lever on the air inlet housing. The first stage
air on Models 96A Hi-Lo and 99A Hi-Lo burners is adjusted with a screw in the upper
shutter.

The second stage (high fire) air for all of these models is adjusted by moving the hydraulic
cylinder up or down as required to obtain a flame that is stable and spinning approximately
l/2" ahead of the spinner (check this by use of a flame mirror) and with a CO2 reading of
Lt.|Vo to L2.5Vo.

Too much air on the first stage will occasionally cause hard (rough) lighting. Adjust the
first stage (low fire) shutter until the lighting becomes smooth. Check the smoke at this
time and i-f the smoke spot is darker than #2 on the Bacharach scale, loosen the set screw
that locks the drawer assembly in position and move the assembly forward slightly until
the fire is spinning about t/2" ahead of the spinner. In some units it is impossible to
observe this, and it is necessary to rely on the CO2 instrument and the smoke tester.
The CO2 on the first stage fire should be 10.5 to L2.0 percent andthe smoke should be
no darker than #2 on the Bacharach -seale.
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After setting the first stage to a satisfactory fire, energize the second stage by moving
the toggle switch to the rrollrr position. Adjust the hydraulic cylinder up or down for
the second stage combustion air to a smoke test sample between zero and #1. At this
setting the CO2 reading should be between 11.0 and 12.5 percent.

After satisfactory combustion and lighting are achieved, make sure that the screws
securing the cylinder for the second stage and the lock nuts on the first stage adjust-
ment are tight.

3 - BLOWER WHEETS (FANS) - VTBRATTON

If undue vibration is detected in the burner, it could be caused by the blower wheel being
out of balance. Check to determine i-f any foreign matter has been drawn into the burner
and lodged in the blower wheel. If not, replace the blower wheel. Remove the motor
frorn the burner and run it without the blower wheel to determine if there is any undue
vibration. Replace the motor if the operation is not smooth. When installing a new blower
wheel in the burner, it is very important that it be secured tightly to the motor sha^ft.

The l/4 H. P. motors on Model g2, g2A, 92C and 94 have one flat on the shaft. The l/3
H. P. motors on Models 95, 95A, 954-300, 96 and g64'  have two f lats.  The l /2 H.P.
tnotors on Models 97, 9?A, 96.{-T,  96.{  Hi-Lo, the 3/4H.P. motors on Modeis gB and
9BA, the 1 H. P. motors on Models 97A-T and 9?A Hi-Lo, the 2-3/4 H. P. motors on
Model 9BA Hi-Lo, and the 3- l /2 H. P. motor on Model 99A Hi-Lo have one f lat  and a
keyway.

The replaceurent blower wheel must be located on the motor shaft so that the set screws
bear on the center of the flat on the t/4 and,t/3 H. P. motors. Onthe t/2, B/4, 1,
2 '3/4 and 3- l /2H.P. motors the key wit i  locate the blower wheel  on the shaft .  Make
sure that the set screws on blower rvheels are securely tightened. There should be
adequate clearance on both si.des of the blorver rvheel in the housing.

The blorver rvheels used in the g0 series burners are dynamically balanced for operation
at 3450 r. p. l1t. and any replacement should be an exact duplicate of the originai.

4 - DRAFT

When firing a nafural draft boiler or furnace it is very important that a constant draft
over the fire is maintained. At Ieast . 02 inches on the draft gauge.

The 90 ser ies burner (except those l is ted in category +1 on page 1) are desigaed for f i r ing
against pressure in the firebox. but operate just as satisfactori ly in a nafural draft
installation. If the draft loss in the heating unit is so high that it is impossible to obtain
.02" of  draJt  over the f i re wi th a CO2 reading of  10.0 to 11.0 percent,  check the uni t
nranufacturers data for correct chimney height. firing rate and draft loss. High draft
Ioss (if not brilt into the unit) may indicate soot in the flue rvays, lorv CO2 , or air leaks
in the unit.

When firing the unit l'ith pressure in the firebox, refer to the manu-facturers data for
the correct f ir ing rate and pressure.

w

{./

It is important that the vent or chimney be located so as to
dlaJt bumers can operate $.ith back pressure in the boiler

be free of dori 'ndrafts. Forced
and flue pipe, brrt strong surges
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of down draft can cause the fire to become smoky and erratic. After a shut-down the
heat in the combustion area could damage the burner if it is forced back through the

\ /burner by down-drafts. It may be necessary to increase the height of the vent or
- 

chimney above the building and in some instances install a dutch cap or similar
appliance to prevent down-drafts.

5 - FTIEL SYSTEM

All Hi-Lo burners must be installed with two oil lines to the oil tank. The A-T burners,

which are low fire start burners and aII of the one stage firing burners can be installed

with a single line if no lift from the oil tank is invoh'ed. If a long single line is used,

it shoutd be large enough in diameter so that the vacuum reading on the fuel unit is no

more than 10 inches. U tne oil tank is below the level of the burner, use a two line

system.

If two or more burners are piped to a common suction line, each burner must have its
own check valve.

On Model 95A-300 burners the pressure is usually set at 200 p. s. i. but this can vary from
150# to  250#  p .s . i .

If the pressure gauge on the fuel unit shows the 100 p.s.i. cannot be obtained the fuel
unit should be replaced. The quick cut off pumps used on Models 92, 92A, 92C, 93C
and 94C should never be adjusted above 100 p. s. i.

VA pressure gauge and a vacuum gauge should be used if a fuel unit problem is suspected.
ft tne pressure is excessive, such as 125# to 150# (except on 95A-300) check the flame
base at the rrA'r or "C" head spinner. The base of flame should spin approximately L/2"
off the spinner. Excessive pressure may cause the flame to lift away from the spinner.
The pressure should be maintained between 100# and 125# except on the 95A-300.

Refer to the fuel unit manufacturers data for the proper vacuum for the installation.
If the vacuum reads higher than the calculated vacuum (see manufacturers instmctions)
check for restrictions in the oil line, excessively long lines, closed tank valve, kinked
copper tubing, plugged oil filter, frozen oil line, undersized oil line, excessive oil-lift 

or a restricting check or foot valve. If the vacuum reads low, look for air leaks in
the suction line, valve fittings or fuel unit. On a gravity flow installation, no vacuum
witl be shown on the gauge except where there are restrictions caused by a closed valve,
plugged oil filter, kinked, undersized, or excessively long suction line.

All restrictions must be eliminated and undersized or excessively long lines replaced
with lines of a greater diameter so that the vacuum reading wiII be no more than 10
lnches.

A singing sound in the fuel unit may indicate air in the suction line. Excessively high

vacuum can also cause noise in the fuel unit. Air in the suction line can cause delayed

lighting. This condition will in time coat the photocelt with carbon and safety shut-downs
:/ may result.
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If it is suspected that the oil is refurning to the tank after shut-down, inspect for leaks
in the suction line and check valve. If the check valve is not seating properly and there
is a slight air leak in the suction line the oil will flow back to the oil tank. On the next
start up of the burner, there will be a delay in the oil delivery while the pump is lifting
the oil from the tank. Repair any air leaks and replace the check valve if necessary.

6 - IGNITION PROBLEMS

Hard (rough) lighting can be caused by ignition problems. Check the transformer for
adequate spark. Check for a spark by momentarily short circuiting the transformer
across the terminals by use of a screwdriver with an insulated handle. A 3/4" Iong
spark should be obtained. If there is no spark or if the spark was weak (less than l/2
inch) replace the transformer. Check the spark gap with the dimensions in the
installation manual. Start the burner and check the spark at the same time by using
a flame mirror. If the burner is installed in a pressurized unit the pyroglass in-
spection port, which will normally be located in the rear of the boiler, should be
used for inspecting the spark.

With standard control systems (where pre-purge is not used) the spark should appear
immediately when the burner starts. If a delay is detected, check the power supply
to the burner. When a condition of this type is suspected, the best check is to have
a voltage recorder connected to the burner for a period of 48 hours. This will indicate
any voltage drop during that period. Voltage drops are usually caused by undersized
wiring or a long run from the burner to the source of power. If delayed ignition is
not corrected it could cause an explosion.

Check the drawer assembly for possible high voltage leaks in the insulators. If in doubt
change the electrode assemblies. Check the electrode springs and points for adequate
clearance to the ground. Check for carbon on the electrode points. Check all dimensions
on the drawer assembly according to the dimensions shown in the manual and reset if
necessary.

Some burners will be supplied with a set of wide arc electrodes. The gap between the
bends in the electrode tips should be lh6 to 3/32. The flared out portion of the tips
shoutd be set at L/8 to 3h6.

If the spirurer is not correctly positioned in relation to the stabilizer ring, hard lighting
could occur. This is usually caused when the spinner is positioned too far back inside the
stabilizer ring. To correct this condition, loosen the set screw that locks the drawer
assembly in place and move the assembly forward in steps of. L/L6 of an inch until the
lighting is smooth and the'flame is spinning approximately t/2" ahead of the spinner.

Be sure to tighten the set screw after making this adjustment and check the electrode
springs from the electrodes to tle transformer, making sure there is adequate clearance
to a ground and there is no possibility of a short circuit.

ff a Hi-Lo burner is in question, make sure that the oit lines from the valve cluster to
the drawer assembly are in the proper positions. The first stage is always corurected
to the lower oil pipe. The oil line from the normatly closed port on the three way valve
is connected to the upper oil pipe (second stage).
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If the fire tends to blow out and hard lighting persists, check the setting of the air
shutters. See air shutter adjustment for Hi-Lo burners for details - section #2 of
this manual.

If the fire is clean with no smoke while in operation, but the heating unit continues to
become coated with soot, check for short cycles on the burner. A delay valve will act
as an instantaneous valve while hot. Short cycling will evenfually cause hard lighting
due to carbon on the spinner and nozzles. Under these conditions the limit control on
the heating unit should be set with a greater differential to allow the delay valve to cool
enough for proper operation.

7 - INSTRUMENTS

In most forced draJt units it is impossible to view the flame satisfactorily so instruments
must be used to properly adjust the flame.

Do not attempt to obtain a higher percentage of CO2 than a clean fire will give. Keeping
the heating surface of the unit clean is more important than securing a higher percentage
of CO2. Set the flame at no more than #2 on the Bacharach scale.

B -  NOZZLES

Use only the nozzles recommended by the boiler or furnace manufacturer for they are
of the proper type, capacity and spray angle, and these nozzles should give the best
performance in each burner and unit combination under normal conditions.

However, because of the great variation in fuel oils in different localities normal
conditions do not always apply. Nozzles will not always deliver the gallons per hour or
the spray angle with which they are marked, and in some instances nozzles other than
those furnished as original equipment could give better performance.

The nozzles used should give smooth tighting and be able to produce a CO2 reading of
10. 5 to 12. 5 percent with no more than a #2 smoke.

It is recommended on Hi-Lo burners that 2/3 of the total input of the boiler or furnace
be installed on the first stage. On A-T burners :use 75Vo of the total input on the first
stage.

Do not attempt to install tlrre nozzles through the choke (end cone). It is impossible to
get a tight joint between the nozzles and the adapters unless two wrenches are used.
Remove the drawer assembly from the burner and then remove the spinner before
installing the nozzles.

9 - VALVE CLUSTER AND HYDRAULIC CYLINDER ON III-LO BURNERS

If the piston in the oil cylinder will not retract, loosen the 3/t6 flare nut at the bottom of
the cylinder. This will relieve the oil pressure in the cylinder. If the piston does not

\, retract, replace the cylinder. If the piston does retract, replace the 3-way valve.
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If the first stage fails to operate, check the first stage valve. This is the valve adjacent
to the burner housing. This can be checked by removing the cover from the iunction box
to which the valves are attached and checking the electric circuit to the valve. If checking
with the voltmeter or a test lamp shows that current is going to the valve coil, and the
valve does not open after 10 seconds, replace the valve.

If the second stage fails to operate, make sure that the toggle switch (high fire) is in the
ttontt position and that the circuit is completed throrrgh the switch. Determine if the three-
way valve is in the proper position with the N. C. (normally closed) port connected to the
second stage oil pipe. With the burner operating on the first stage, check the electric
circuits inlfre junction box, to the two-way valve and the three-way valve on the second
stage. If checking with the voltmeter or a test lamp shows that current is going to the
valve coils loosen the flare nut on the discharge side of the two-way valve. If no oil is
discharged a.fter 10 seconds, the valve must be replaced. If oil is discharged, tighten the
flare nut and 1oosen the flare nut at the N. C. (normally closed) port of the three-way valve.
If no oit is discharged, replace the three-way valve. If oil is discharged, check for a
plugged nozzle.

On standard control systems where pre-purge is not required, the two-way valves are
of the delay type, If controls providing pre-purge are used, an instantaneous valve is
used on the first stage.

If safety shut downs are common with an installation of Hi-Lo or A-T burners check the
timing of the delay on the first stage valve. On burners with one stage firing check the
timing of the delay on the valve. If the delay amounts to more than 10 to 12 seconds
undef normal temperafure conditions of 60 to 80 degrees F replace the valve. Low
ambient temperafure at the burner can cause unusually long delays in the opening of the
valve. Higlrambient temperature at the burner will shorten the delay in the opening of
the valve and may c€urse hard starting.

If the low ambient and high ambient temperafure conditions cannot be corrected by the
proper ventilation of the boiter or furnace room, the burner should be replaced with one
having a programming control that is not affected by temperature.

ATTACHMENTS

Webster literature on fuel units showing the pump model numbers and oil line and
vacuum data.

Snndstrand pump data.

Schematic drawing of the oil system on A-T and Hi-Lo burners.
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MOUNTING INSTRUCTIONS

Pos i? ion  I

Posi t ion 3
Rototed 180"

Mount In Any Position: As shown above, Web-
ster Single and Two-Stage Setvice Saver Fuel-
units may be mounted in any position, including
shaft up or shaft down. When mounting units in
Positions 2 or 4, use the set screws found on
many burner housings, or use Webster's universal
mounting flange A43Q7.

The long flat shaft thatis standard on all Service
Saver units is specially constructed with a hard-
ened bearing surface but with softer metal on the
dtive pottion. This permits shortening the shaft
to any desired length with a hacksaw.

Pump rotation is al'lvays determined when look-
ing at the shaft end of the unit and is indicated
by an artow stamped on the top of the castlng,
as shown below. Styles A and D Service Saver
units are fot clockwise rotation; Styles B and C,
for countet -clockwise rotation.

oPrroiaL Rr?vRx
Lr l { t  ourL l t

deb
Pos i t i on  2  [

Rototed 90o

qAry

Position 4
Rototed 270o

Two-pipe Sysfem: Servicesaver Fuel-Units, are
shipped from the factory set for one pipe opera-
tion. To change to a two-pipe system, refer to
the coding stamped on the top of the unit to de-
termine location for the bypass plug. When an

OFNOIAL
tnLaf

RE7URf,
uxE

asterisk (*) appears in the code number (Example:
1R111A*), the bypass plug should be inserted in
the inlet on the right side of the unit. When a
dash (-) at the left of the code number@xample:
lR111A-), the bypass plug should be inserted in
the inlet on the left side of the unit as shown
above.

To accomplish the changeovet, insert the 1,/8"
pipe plug furnished with each Servicesaver Fuel-
unit into the corect inlet opening, tighten se-
curely with a 3/16" Allen wrenchandattach the
tetutn line, as shown.

A
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@
qol

V
AE|URI
Ltlg

A
6

=4@
E;[v

oPEt{[t6 tt^egst ?tatsui:
aNuslttaxr scirw 13
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PitSsult
rtAttSl

rm'g\-'l

Poge I

aroatt: drttt



Relurn I ine
I (Wh€n Used Two pipe)

Vocuum Doto: Before removing a fuel-unit from
an oil burner, a check should be made with vac-
uum and Ptessure gauges if you suspect fuel-unit
trouble.

The vacuum gauge should be applied to the inlet
port ("IN") opposite the inlet port being used,
o r  i nse r ted  i n  t he  i n l e t  l i ne  w i t h  a  t ' TEE t ' .

On installations where the oil tank is below the
fuel-unit, the gauge reading should show the a-
mount  of  vacuum (opproximotely  l " -vocuum pei
12" o l  ver t ico l  l ih ,  p lus the tube loss of  to fo l
run). (See chart, Page 4).

NOTE:
1. The viscosity chosen for the above figures is

50 SSU at 68'F. The above losses wil l be re-
duced at lower viscosities.

2. The gravity chosen is 40'API (60' F.) at 68'F.
which gives a specific gravity of 0.822. Grav'
ity of No. 2 oils varies from 30 to 45" API.

3. Even though a fuel-unit is capable of a very
high vacuum, this has vety l itt le to do with

Relation between vacuum and vettical l i ft 40'API all at 68" F.

the maximum advisable l i f t  because of the vol-
at i l i ty of the oi l  under vacuum, which varies
with dif ferent oi ls. Under certain condit ions,
instal lat ions as high as 28 feet have operated
satisfactori ly with a two-stage unit,  but gen-
era l l y  h igh  l i f t s  shou ld  be  avo ided on  any
l iquid having volat i le fract ions. When the com-
bined vert ical l i f t  and the equivalent losses
through the tubing add up to 15" vacuum or
more, use of a Webster boostet unit  is advis-
able.

If  the vacuum gauge reads higher than the cal-
culated vacuum, look for restr ict ion in the suction
l ine. .  .  a closed tank valve, kinked copper tub-
ing, plugged f i l ter, st icking foot or check valve,
frozen oi l  l ine, undersized oi l  l ine, or excessive
oi l  l i f t .  On the other hand, i f  the gauge reading is
below the calculated vacuum look for air leaks in
in the l ines, valve, f i t t ings, or fuel-unit .

On gravity fed jobs whete the oi l  tank is above
the fuel-unit ,  vacuum should tead zero except
when restr ict ions are apparent such as closed
shut-off valve, clogged f i l ter, kinked l ine, etc.
Anv of these restt ict ions should be el iminated.

o
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Type
See
F is .
No.

Webster
Recommended
Mox .  F i r e  S i ze

i n  G . P . H .

Underwriters
Mox.  Rot ings

i n  G . P . H .
Mox. Goge

Port
P res su re

Speed
i n  R . P . M .

Ar 100
PSI

Woftoge
w i l l  no t
exceed

Suct i  on
Copoci  ly

i n  G . P . H .

r00
P5l

300
PSI Pump F  i l r e r

x  1 R  1 1 1
1 R 1 2 1
1R213
1R223
1 R 1 5 1
1R162

1
1
2
2
I
1

1 0

30

1 0
5

5

22

L4
8

30
2 7
15
t 2

15
15
30
30
15
15

150
300
150
300
100
L25

1 750
1750
1750
1750
1750
1750

5 0
50
75
/ 5

50
50

20
20
50
50
20
35

2 lR 150
2 l R 1 6 0
21R217
2tR22l
2  1R251
2tR26l
2 1 R 6 1 3
2 lR623

I

1
1
I

3
5

4,5
3

30

4 . 5
3

70

2 l

J 5

L2
t2
30
26
t2
t2
I J

b 5

15
15
30
30
30
30
/ J

/ 5

100
L25
150
300
100
t25
150
300

3450
3450
3450
3450
3450
3450
3450
3450

75
75
5 0

/ J

150

30
30
40
40
40
40

loo
100

3 lR  111
3 1 R 1 2 1
3 1R 162
3 1R213
31R223

xx  31RR121

I
I

1

z
I

8

?

25

4

20
1 5

11
6

t2
30
) <
15

15
15
15
3 0
30
15

150
300
t2s
150
300
300

1450
1450
1450
1450
1450
1450

50
50
5 J

/ J

/ J

t25

20
20
30
40
40
20

41R160
4 1 R 2  1 1
4tR22l
4 1R261
41R613
41R623

xx  4 lRR121

I

I
I

1
3
3
1

3
2 l

?

5 J

15

50
15

T2
2 6
20
t2
62
J J

15

1 5
30

. 3 0- l o

/ J

I J

15

2850
2850
2850
2850
2850
2850
2850

L25
150
300
125
150
300
300

60
60
60

L20
t20
240

25
40
40
!+0
80
80
40

F

2 R 1 1 1
2rtl2L
2 R 1 5 1
2Rr62
2R213
2R223
2R233
2R243
2R253
2R343
2R616
2R618
2R626
2F-624
2R636
2R656

2RR22r
2RR313
2RR323
2RR626

x

xx
xx
XX
xx

2
z
2

J

3
J

3
5

3
5

5

5

5
6
6
6
n

10

10
J

3 0

30

65
/ J

O J

40

5

22

55
75

l 5

40
85

l4
8

14
l 2
30
30
30
30
3 0
45
65

1 1 0
65

100
70
65
2 0
45
45
90

15
15
15
15
30
30
30
30
30
45
/ J

T J

75
I J

I J

30
45
45
90

150
300
100
L25
150
300

20
45

100
+ J

150
150
300
300

2 5
100
300
150
300
300

1750
1750
1750
1750
1750
175 0
1750
1750
1750
1750
1750
1750
1750
1750
1750
1750
1 750
175 0
1750
1 750

o5
65
65
70
90
90
65
65
90
o5

130
180
130
180
130
130
150
200
200
290

35
35
35
35
50
50
50
50
50
50

100
t20
100
t20
100
100
40
70
70

t25

22R120
22R 150
22R 160
22R2lr
22R22r
22R25L
22R26r
22R6L3
22R623

xx  22RR311
xx 22RR321
xx 22RR623

2

,
)
2
2
2
4
4
6
6
6

4 . 5
3

30

4 . 5
3

T J

3 5

1 5

20

5 0

35
85

15
t2
T2
30
25
L 2
L2
I J

J J

40
40
90

15
15
15
30
30
30
30
/ J

/ J

4 5
45
90

300
100
t25
150
300
100
L25
150
300
150
300
300

3450
3450
3450
3450
3450
3450
3450
3450
3450
3450
3450
3450

85
85
85
90
90
90
90

180
180
300
300
400

30
30
30
50
50
50
50

100
100
70
70

r25

3 2 R 1 1 1
3 2 R 1 2 1
32R162
32R213
32R223
32R616
32R626

xx 32RR221
xx 32RR323
xx 32RR626

2
,
2
3
3
J

5

6
6

8

?

30

60

4

20

50
L2
32
70

t4
6

L2
30
25
65
5 5
l 7
3 7
74

15
15
15
30
30
/ J

/ 5

30
45
90

150
300
t25
150
300
150
300
300
300
300

1450
1450
1450
1450
1450
1450
1450
1450
1450
1450

65
65
60
90
90

130
130
t25
165
240

30
30
30
40
40

100
100
30
60

100

42R160
42R2tr
42R22t
42R26L
42R613
42R623

xx 42RR321
xx 42RR623

2
2
2
2
4
4
6
6

J

23

3
60

15

5 0
30
70

15
2a
20
2 a
65
5 J

34
74

15
30
30
30
/ J

I J

45
90

t25
150
300
12s
150
300
300
300

2850
2850
2850
2850
2850
2850
2850
2850

65
/ J

I J

I J

180
180
250
365

25
40
40
40
80
80
40

100

X With slotted valve, deduct 4 G'P'H'

XX HeavY oil unit: 1000 SSU'

(NOTEI Oil burner nozzles ore roled ot l0O PSI' Any increose in

fuel unil pressure over 100 PSI will increose the fire size obove

nozzle rqling.

t-_l
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o

50 r00t502002s0300

20
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l 6
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8

6

4

2

= 2 0
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T to
lt.
- 1 4
o

e 1 2
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d  ro
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Torof Fcct ol 1/2" O.D. Totol Fcct of 5,/8" O.D. Total Facr ol 3/1" O.D. Torol Feer of l"  O,D,
Copper Tubc-1000 SSU Oil Coppcr Tubc-1000 SSU Oi! Coppcr Tubc-1000 SSU Oil Copper Tube - 1000 SSU Oil

TO DETERMINE SUCTION L INE SIZE IN INSTALLATIONS USING WEBSTER FUEL -  UNITS
ON TWO.PIPE SYSTEMS
1. Check gross gear capacity (seetableofpumps). 6.

2. Measure total tube length (hotizontal and ver-
tical). 7.

3. Read up from line " total feet of copper tube"
to "suction capacity" in G.P.H.

8.
4. Read left to column "inches of vacuum at fuel-

unit". (This is vacuum required to draw oil
througlr tube listed of given length).

9.
5. If installation has lift add 1" of vacuum for

every foot of lift.

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

If total is over 10t' when single stage unit is
employed on two-pipe system, check on next
larger tube size chatt for proper tube size.

If total is over 20" when two stage unit is
employed on a two pipe system, check on next
larger tube size chart.

The above does not allow for any added re-
strictions such as l ine fi l ter, elbows, sharp
bends, check valves, etc.
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75-90 Psl.ul-off poinl rhould
hold. lf prcsua dioPr bq.k to
zero, indicolo3 l.oky Guloff.

PRESSURE DATA

A pressute gauge applied to the pressure gauge
port reveals the pressute to which the fuellunit
iras been tegulated. An adjustment can be rhade
to suit the firing conditions (usually 100 pbi).
Also the pressure gauge, when appliedto the
pressure gauge pott,-can be used to check fuel-
unit efficiency. A unit in satisfactoty operating
condition should be able to support a nozzle at
full spray, up to 150 psi. Fuel-unit manufactur-

"ts 
rate-unifs for maximum burning rate at 100

psi. Collapse of nozzle sPray below specified
limits indicates either excess by-pass, missing
or damhged valve gasket, wotn valve piston ot

sleeve, or wor.n gear set. Pumping capacity also
decreases undet cotrespondingly higher lift (ot
vacuum).

A pressute gauge applied directly to nozzle out-
lef port for iut-off check should hold diffetential
preJs.rre on shut-dswn. Fot example,- with oper-
iting press.rre of 100 psi, the cut-off should be
apptoximately 85 psi. If the pressure gauge dtops
below the cut-off point, this would indicate a
leak a t cut - off , therefore the valve assembly
should be dis-assembled, cleaned or replaced if
necessary.

- Volve 5crew Cover Screw

,r/ ,u"*.Screw 
cover s<rew Gqsket

,/ / U'Presswe 
Adiusrins Screw

,/ ,/ ,/ , Adiusting Screw Plug

6 ^ /  /  /  
Vorve  Gosket  *-'4-=@, 

o,:,==_

*Nor Used in Two Stoge Uni ts.
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Volve Adiusting Spring

Piston Assembly

,/ 
vol"e Gosket

/ / Ptus ond

/ / 
Guide AssemblY

L/ /&a J



\.,

VALYE ASSEMBLY

To check pressure regulating valve assembly,
remove the valve screw cover sctew and cover
sctew gasket, insert a L/8r, Allen wrench and
back off.the adjusting screw until the valve spring
guide hits the stop for minimum pressure. ThiJ
relieves the spring pressure against the piston
and seat. Then use a 1 inch box wrench and re-
move plug and guide assembly with care so as
not to damage the valve gasket which seals off
the pressure chamber.

Th9 nJue and guide assembly and valve piston
and adjusting spring will come out together. In-
spect the valve seat and piston, clean if neces_
sary-^_and/or replace. Standard piston assembly
\?51?\) must be used with plug anci guide assem-
blv Q.5124) and spring cap lteSZS--t). For high
capacity (no slot) units, piston assembly (21lil)
l 5 t ^ !9 .used  w i th  p lug  and  gu ide  assemb ly
(25L24-t) and spring cap (19878-1).

without dis-assembly of gear stack, which is not
recommended for f ield repairs. Dry the seal cham-
ber above the shoulder in the bodv before re-as-

.sembly. Jh-is c-an be checked furiher by pulling
on the shaft after assembly to make sur. tt ai
there is end-play in the shaft. Be sure tab on
thrust washet mates with either seal drain hole
in body casting prior to te-assembly of seal as-
semblv.

SEAL ASSEMBLY

The seals may be dis-assembled by removing the
three 10-24 screws from the tetainlt ring, lifting
off th_e retainer, seal spring, then remo"ving thJ
seal.diaphragm. The lR (singie-stage) drive shaft
can be pulled. However, the2R (twi-staee) shaff
cannot be removed from the back end of-the unit

Thrust Wosher

/ / 

o,*" shofi AssemblY

/ /
/ /
t /

Seol Diophrogm AssemblYv /
/ Seol SPring

/ /
t t

/  /  Retoinel

/ / l
I T I

/ t I

d& / .; i:ii,*,
ii Uffl /t*ildfl ^ffi scrrys
l*tll ltlWtr , fG& |gJ{ W{n liiw IE./ \r!z rfrl&

IE'* lr{D
[G t9
I qqg

g
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FILTER ASSEMBLY

Fot checking, remove cover by taking out size
1G24 screws with screw driver. Wipe out covet
if necessary and replace. (This operation should

th"Pipe'*--=Q
%" By Poss Plug

not be necessary until 5
in operation because of
of the rotary filtet.)

or 6 years after unit is
effective self-cleaning

ffi-

Cover Gosket
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IMPORTANT. . .

SUNDSTRAND ROTA.ROLL' FUEL UNITS
MODEL J SINGLE STAGE AND MODEL H TWO STAGE

INLET PORTS t/a"
USE EITHER PORT

ONE-PIPE SYSTEM
(ln le t  l ine on ly)

Check to see that by-pass plug has not been installed
for two-p_ipe system. Units are set for a one-pipe
system. Line length under 50 feet use sft,, O.b.
copper tubing. Line length 50-100 feet use /r,, O,D.
copper tubing.

TWO.PIPE SYSTEM
(ln le t  and Return l ine)

Remove internal by-pass plug from cloth bag. Insert
as shown in i l lustration and tighten securel!. Refer
to l ine size information on reverse side.
ALL SYSTEMS - Generot Informorion
1. Oil lines should consist of not smaller than 3/s,,
O.D. copper tubing. See line size and installation
data.
2. Oll l ines must be absolutely air t ight. Check all
connections and joints.
3. Return l ine pressure should not exceed l0 p.S.I.

ONE PIPE SYSTEMS

INSTALLATION I  NFORMATION

AIR BLEED PROCEDURE WITH NEW
EASY FLOW AIR BLEED VALVE

One-Pipe System
Start burner: Loosen Easy Flow Air Bleed Valve
CCW just /a turn for fast purging.

For clean bleed in restricted spaces, an easily at-
tached hose can be used to direct bleed oil into a
container. A 3f L6" I.D. hose can be slipped directly
over end of valve.

Optional Procedure: On gravity feed systems, be-
fore starting burner, loosen unused intake port plug
until there is a flow of oil from the port.

Two-Pipe Systems
Air bleeding is automatic. Opening Easy Flow Air
Bleed Valve wil l allow oil to be pulled up faster.

MOUNTING POSITION
Model "J" may be mounted in any position.

Note: Direction of rotation and nozzle port location de-
termined from shaft end with valve at bottom.

Current Model "H" with arrows on cover may be mounted
with the valve horizontal at either top or bottom.
Valve may be mounted vertical providing the adjusting
screw is at the top on CW rotation-left nozzle and CCW
rotation-right nozzle models, or adjusting screw at bottom
on CW rotation-rightnozzle and CCW rotation-left nozzle
models.

Earlier "H" models having a designation ending in -1 _2 and
-3 were only intended for mounting with valve underneath.

ADDITIONAL INSTALLATION INFORMATION
Model  E  and F  fo r  HEAVY OIL .__ . -  -FormNo.  l01 t
Piping of fuel lines for oil fired

WATER HEATER
Sundstrand Boost Pump -

Form No. 1335

SIMPLIFIED CIRCUIT ___ Form No.450012
Sundstrand QUICK PURGE VALVE ____,Form No.450015
Hum Eliminator for RETURN LINE,__-,, .Form No.450021

.-SHUT.OFF
VALVE NOTE: J2 MODELS NOT

RECOMMENDED FOR LIFT,,8" ABOVE TWO FEET
EXCEPTION -  Jz.-F
MoDELS wHIcH iNCLUDE THE
NEW SUNDSTRRNO PNTCTTEO
BLEED CHECK VALVE.

REGULATE
PRESSURE

EASY FLOW
AIR BLEED VALVE
AND GAGE PORT

\
NOZZLE
PORT 7e"

BY.PASS PLUG,NSERT FoRrwo_"" 

Gf 
F8rrf),,

Jz

AIR
VENT

Ft ! t
P IPE

+
I FUE|-

UNIT

INSIAI.I. IN ACCOFDANCE WIIH I.OCAI. AND UNDERWRIIENS REGUI.AIIONS

i
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