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IMPORTANT

Oil burners shall be installed in accordance with regulations of National Board of Fire Under-
writers for the class, which regulations should be carefully followed in all cases. Authorities having
jurisdiction should be consulted before installations are made,

All electrical work must be installed in accordance with the rules of the National Electric Code.

Many States and Municipalities have regulations covering the installation of such equipment. If
not familiar with local requirements, consult the authorities having jurisdiction.

CHIMNEY CONSTRUCTION

Some time prior to the installation of the oil-desighed furnace or conversion burner a thorough
inspection of the chimney should be made to determine whether any repairs are necessary, either to
mazke it the correcl size (see table below) or to remedy any possible ailments enumerated under “How
to Correct Bad Chimney Draft Conditions”., The following fable may be used as a guide for minimum
gizes:

1GPH - 8" x 8 x 30
2GPH - 8" x 12" x 30
3 GPH - 8" x 12" x 3%

The chimney should be of brick or stone with a tile flue liner. No leaks should be present which
may impair the draft. The flue should be free from any obstructions such as sharp bends, offsets or
projeclions where soot may accumulate, and should be free of openings, other than from the furnace or
boiler, and cleanout door. The chimney should cxtend at least 3 feet above a flat roof, 2 feet above the
ridges of a peak roof and about 18 inches above all objects within 30 feet.

AIR REQUIREMENTS

To insure the proper supply of fresh air to the burner at all times a fixed air opening into the
furnace or boiler room should nol be smaller than twice the cross secticnal area of the smoke pipe.

ENGR. 248



TEAR OUT ALONG THIS LINE

OIL BURNER CERTIFICATE

AS REQUIRED BY COMMERCIAL STANDARD (CS75-42

ARMSTRONG FURNACE COMPANY e o tUNInes. Tows

Manufacturer of ARMSTRONG Qil Burner guarantees modcl

The company warrants all equipment manufactured by it and bearing its name plate to be [ree from defects in workmanship or
malerial under normal use and service. If any part of the eguipment herein described, and sold by the corapany proves to be defec-
tive in workmanship or material, and if such part is within 12 months [rom the date of shipment from Lhe company's factory returned
to such factory, transportation charges prepaid, and 1f the zame is found by the company to be defective in workmanship or material,
it will be replaced or repaired, free of charge, [ o. b, Tactory. The comwpany assumed na Jiabilily for consegquential damages of any kind
and the purchaser by acceptance of thizs equipment will assume all liability for the conseguences of its use or misuse by the purchaser,
his employees, or others. A delect in the meaning of this warranty in any part of said cquipment shall nol, when such part is capable
of being renewed, repaired or replaced, operate to condemn such eguipment. This warranty is expressly in lieu of all other warranties,
guarantees, abligations, or Habilities, expressed or imiplied by Lhe company ar ils representatives.

This burner bears the seal of the official inspection ageney of the oil burner induslry evidencing compliance with Commercial
Standard C5'15-42 as issued by the National DBureau of Standards of the United States Department of Commerce.

This burner is appreved for use with fuel oil not heavier than commercial standard grade No. 2 C512-48

Boilcr gﬁgme """"""""""""""""""""""""""""""""""""""""
The oil burner installed in (Nai'ne -
Furnace | No.
with . sguare feet of standing
steam ... . . ... . radiation plus
hot water__.

square feet of additional connected load; or

with square inches cross-sectional arca of warm air supply pipes measured at the
furnace take off. :
Other special data:.....

At and has bcen installed by
) {Address)

-."'-[Nnrn(-:.n.f installer andt addrésé)
in accordance with specifications in oil burner manufacturer’s instruction manual.

This installation has been installed to comply with all local regulations, codes, and ordinances and
required permits have been secured; and has been tested in accordance with test procedure of Com-
mercial Standard C875-42 and readings taken as follows:

(Over fire . - . .
CoO, 1At breeching . stack temperature at breeching .. F.
Over fire . . 1. Firing rate . e gal S
Draft 3 At breeching . . (inches HuO. A1l controls and limiting devices have been checked

for proper operation ... .

Fuel used CSG No........ .
The above test results are certified to be true.

{Installer}

{Signalure)

24-hour service on this cil-burner installation without charge is guaranteed for a period of 1 year

from ... e e by

T iInstaller)

Per . ... .

“signawrey T

Telephone o e e e
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ARMSTRONG FURNACE COMPANY

Columbus, Ohic

Des Moines, Iowa

THE ARMSTRONG TURBO-REGULATOR OIL BURNER

MODELS D2 AND D4

General Description

The D2 and D4 series oil burners are of the pres-
surc atomizing type listed by Underwriters’ Lab-
cratories for use with fuel oil not heavier than
grade No. 2 as specified in the United Slates Com-
mercial Standards CS12-48. The D2 and D4 series
burners have been tested and approved under
United States Commercial Standards CS75-42 gov-
erning the construction and performance of auto-
matic, mechanical draft oil burners and are

approved for the following capacities:

MODEL MIN. G.P.H. MAX. G.P.H.
D2 1.00 3.00
D4 S5 1.35

The burner consists of a burner housing on
which is mounted the motor, fuel pump, trans-
former, air blast tube and turbo-regulator. Tnside
the housing is a blower wheel which is attached to
the motor shaft. A pump coupling is attached to
the pump shaft with the opposite end fitting over
the hub of the blower wheel. The electrode and
oil pipe assembly consisting of an oil pipe, ighition
cables, electrodes, nozzle and strainer, nozzle
adapter, turbulator cup and supporting bracket is
contained in the blast tube.

The designation D2 and D4 indicaies the model
of the oil burner. Following D2 or D4 will be a
dash followed by a number one, two or three
which indicates the type of mounting arrangement
with which the burner is equipped. They are as
follows:

1. Bracket Mounted—This type is used with
almost all oil designed furnaces of which the

burner is a part. See Figure 3.

2. Pedestal Mounted - This type is supplied
with the conversion burner, and with cer-
tain models of oil designed furnaces. See

Figure 6.

3. Flange Mounted—This typce is used on some
speci&l oil desighned furnaces of which the

burncr is a part. Sece Figure 4.

Description of Component Parts

IGNITION is furnished by a 115-volt primary to
10,000-volt secondary ignition transformer which
is mounted to the housing with two screws. This
high voltage is conducted from the transformer to
the two electrodes by high tension cables equipped
with spring terminal clips that will slip onto the
transformer terminals. The electrode wires are
made of 14" diameter heat resistant stainless steel,
This agsembly is shown in Figurc 1. The clectrode
insulators are held in position by the electrode

support bracket.

BURNER MOTOR is of the split phase type and
is rated at 14 H. P. at 118 volts. The full load speed
is approximately 1725 R. P. M. The motor may be
removed from the housing by removing the two
+¢" Hex Hd. machine screws in the motor flange.
The fan wheel fastened to the motor shaft will be
removed at the same time. The motor hearings
should be oiled with No. 10 motor oil.



FUEL OIL PUMP is a three-in-one assembly of
pump, pressure regulation valve and strainer,
Refer to the pump data shect at the end of this
manual for all the necessary information regard-
ing attaching the oil line, servicing, bleeding and
the method of pressure adjustment. Each pump is
adjusted at the factory to give one hundred
pounds per square inch discharge pressure but
this pressure may be changed in order to give a
slightly different rate of flow. The pump pressure
should not be reduced lower than eighty pounds
per squarc inch. The chart, Figure 9, gives the
average flow rate for different pressures with the
nozzle at room lemperature. With the nozzle al
normal operating temperature, the flow rate will
fall off approximately 8 per cent. Thesc figures
are given only as an indication since nozzie tem-
peratures vary with the combustion chamber size.

TURBO-REGULATOR is a combination control
that turbulates or swirls the air and at the same
time regulates the flow of air to be mixed with the
vil spray. The turbo-regulator is made in two
pieces consisting of a turbulator and a regulator.
The turbulator is a cylinder having a series of
long, narrow slots spaced equidistantly around the
circumference and having a flange on one end
which is fastened to the blower housing. The slots
are punched in such a muanner so as to form a
curved vane under each slot. Air forced through
these slots passes over the curved vanes which
gives the air turbulation. The regulator is a hand
formed around the turbulator having a seties of
long, narrow slots that match the slots in the
turbulator. As the regulator is rotated over the
turbulator, the solid portion of the regulator band
will cover the slols in the turbulator thus regulat-
ing the air through the turbulator. A knob on the
lower right-hand side of the burner housing
operates an adjusting arm connected Lo the regu-
lator. Turning the knob counter-clockwise in-
creases the air and clockwise will decrease it.
When making air adjustments loosen Lhe set screw
located in the bottom of the burner housing just
under the knob, re-tighten when the desired set-
ting is obtained. To remove the regulator for serv-
ice, pull out the clectrode and oil pipe assembly
and then remove the blast tube by removing the
four 14" 1lex Hd. machine screws holding the blast

tube to the housing, Disengage the adjusting arm

from the saddle on the regulator by removing the

control knob and adjusting arm asscimbly from the
burner housing. With the four screws and blast
tube removed, and the adjusting arm disengaged
from the saddle on the regulator, the turbo-regula-
tor can be pulled out of the burner housing.

ELECTRODE AND OIL PIPE ASSEMBLY con-
sists of an oil pipe, ignition cables, porcelain insu-
lators, electrodes, nozzle and strainer, nozzle adap-
ter, turbulator cup and supporting brackets. This
entire asscmbly can readily be removed from the
burner by following these steps:

1. Remove the cover nlate from the rcar of the
burner.

2. Disengage the ignition cables from the por-
celain receptacles in the transformer.

3. Disconnect the oil line from the oil pipe.

4. Loosen the screw which secures the oil pipe
adjusting plate to the side of the burner
housing.

5 Remuove entire electrode and cil pipe aszem-
bly by drawing it out rear of burner.

The recommended elecirode and nozzle spacing
is shown in figure 8,

NOQZZLE is of 80° hollow cone or hollow spray
patlern as normally furnished with®the burner.
This spray angle is recommended for all Turbo-
Regulator burner applications. An efficient oil
burner must have an angle of diversion of the
nozzle spray pattern that matches the angle of
diversion of the combustion air patlern. It is only
when these patterns are matched that an intimate
mixture of fuel and air is accomplished and this
intimate mixture is necessary for high combustion
efficiency. In some exlreme cascs such as conver-
sion installations where the combustion chamber
may be long and narrow, it will be necessary to
use a nozzle with a spray angle less than 80° to
obtain a flame shape that more clogely fits the
shape of the combustion chamber.



NOSE PIECE secured to the end of the blast
tube, will either be made of heat resistant stainless
steel with an insulating ceramic fill, or heat re-
sistant cast iron. The burners supplied with oil
designed furnaces will be equipped with the
PToper size nose piece to suit the unit. The D2-2
conversion burners are supplied with two nose
pieces having inside opening of 214" or 3" in order
to obtain the maximum efficiency at different fir-
ing rates. Determine which nose piece should be

BLAST TUBE GASKET

used by referring to the following table:

NOZZLE SIZE NOSE PIECE

(D2-2 only) (Inside Opening)
1 GPH. to 2 G.PH. 215"
2 GPIH. to 3 G.PH. 3"

The D4-2 conversion burner is supplied with
only one nose picce which has the 214" opehing,

NQSE PIECE

BLAST TUBE

BLOWER WHEEL

MOTOR

TUHBO-REGULATOR

\.

TRANSFORMER

ELECTRODES

NOZZLE ASSEMBLY

STATIC DISC ASSY.

ELECTRODE LEADS

TURBULATOR CUP

—_—e

vozats Ampr\ ADJUSTING ARM AND

{_ELECTRODE SUPPORT

PUMPF COQUPLING

FUEL PUMP

" .

KNOB ASSEMBLY
PEDESTAL BASE

"'é‘\_“ BRASS ELBOW

_ ___OIL LINE

(Used on Conversion Models Only)

CIL PIPEL ADJUSTMENT PLATE

OIL PIPE

COVER PLATE

FIGURE 1



INSTALLATION OF BURNER IN ARMSTRONG OIL FURNACE

An important step when installing the burner
is to make sure the cnd of the blast tube is flush
with or within 4" back from the inside wall of
the combustion chamber, as shown in Figure 2.
Avoid having blast tube extend into the combus-
tion chamber. Should this condition exist, the end
of the blast tube would burn off in a short time.

The burner should be level from side to side and
the burner blast tube should slant down slightly
toward the combustion chamber so that any oil
that may drip into the tube will drain into the

combustion chamber,

REFRACTORY CEMENT RERREL
o
o7
SLANT BLAST TUBE DOWN oL
TOWARD CHAMBER \ o

A

END OF BLAST TUBE
MUST BE FLUSH OR
WITHIN 14" BACK
FROM INEIDE WALL
OF COMBUSTION
CHAMBER

EURNER RECEIVING TUBEX
(BUPPLIED WITH OIL
DERBIGNED FURNACES QNLY)

BURNEH BLAST TUBE
FIGURE 2

D2-1 and D4-1 BRACKET MOUNTED BURNERS

These models are supplied with most Armstrong
oil-designed furhaces. After the furnace is com-
pletely asscmbled with the combustion chamber
and mounting brackel properly installed in accord-
ance with the furnace installation instructions, the

burner may ihen be installed.

Slip the blast tube finishing collar over the
burner blast tube and insert the burner blast tube
through the opening into the combustion chamber,
making sure a washer and a lock nut arc located
both above and below the mounting bracket. Ad-
jusi these lock nuts so that the blast tube will be
ceniered in the opening of the combustion

chambher,

Slide the burner into position, making sure the
end of the blast tube is flush with or within 14"
back from the inside wall of the combustion
chamber, then tighten lock nuts. After the burner
is in place, wrap wet asbestos rope around the
blast tube where it passes through the access
plate. Now slide the draw collar up to the mount-
ing plate and draw in tight with a {#" stove bolt
through the draw lugs.

DRAW COLLAR

ASBESTOS
ROPE
D 1
s e
4
ol
LR
N
LOCK NUT : . :
Fo "
WASHERS - oy
& 0

LOCK NUT

MOUNTING BRACKET
BURNER RECEIVING TUBE

REFRACTORY CEMENT

BRACKET MOUNTED BURNER
FIGURE 3

D2-3 and D4-3 FLANGE MOUNTED BURNERS

This type of mounting arrangement is used on
some oil-designed furnaces that require a special

mounting for the burner. After the furnace is



completely assernbled with the combustion cham-
ber, access plale and mounting flange properly in-
stalled in accordance with the furnace insiallation

instructions, the burner may then be installed.

Install the burner by sliding it into position,
making sure the end of the blast tube is fiush with
or within 14" back from the inside wall of the
combustion chamber, then tighten the fwo set
screws on the under side of the mounting flange.
To seal around the blast tube, where it passes inte
the mounting flange, wrap a strip of wet asbestos
tape around the blast tube and held in place with
a draw collar. Tighten the draw cellar and at the
same time force the tape against the mounting

flange.

DRAW BAND

ASBESTOS TAPE

-~ BURNER RECELV
ING TUBE

SET SCHEW

MOUNTING FLANGE

REFRACTORY CEMENT

FLANGE MCOUNTED BURNER
FIGURE 4

INSTALLATION OF CONVERSION BURNER

PREPARATION OF HEATING UNIT
FOR CONVERSION

An important step in the installation of an oil
burner is the thorough cleaning of the boiler or
furnace. After removing the grates, the interior
should be scrubbed with a wire brush to remaove
all scale and carbon. Cleanouts and fire doors
should close tightly and other cracks and joints
should be repaired to preveni air leaking into

boiler or furnace, thus reducing efficiency.

Cast iron furnaces and boilers should have all
cemented joints betwecn scetions checked for air

leaks prior to installation of the oil burner.

The smoke pipe must be removed and thor-
oughly cleaned, Rusted sections should be re-
placed so as not to affect the draflt on the finished
installation. Any dampers in the flue pipc must
be removed and discarded. Care should be taken
when replacing the flue pipe so that il does not
project into the chimney too far and have a lend-
ency to restricl the flow of gases.

BURNER SELECTION AND NOZZLE SIZING
On all conversion installations the il fire should
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be sized to the heat loss of the space to be heated
regardless of the furnace or boiler size, with the
exception of steam boilers which must be fired at
a rate that will give quick steam generation. This
minimizes over-rung and improves temperature
regulation. The heating unit should ‘then be
checked to make certain it has sufficient capacity
to deliver the required volume of heat as calcu-
lated. If the unit is not of adequate size it should
be replaced with one that is. In all of the examples
listed below the heat loss used is the net loss or
the amount of hcat required at the registers or

radiators.

Gravity Warm Air Installation

After computing the total heat loss of the build-
ing in BTWs (net load), the burner capacity in
gallons per hour is determined as follows:

BTU Heat Loss (net or register)
64,000

—GPH nozzle rate.

The above formula includes additional capacity
to Lake care of a 309 basement duct loss and a

10% pick-up factor and assumes the efficiency of



the unil to be 65%.
this figure the nozzle rate may be adjusted accord-

ingly.

If the efficiency varies from

Example —Azsume the calculated heal loss of
the space to be heated comes to 100,000 BTU's/hr.
100,000

--—1.56 GPH nozzlc rate.
64,000

Tn this case a 1.50 gallon-per-hour nezzle may be

used.

Forced Warm Air Installation

After the net or register heat loss is determined
the nozzle size can be obtiained by using the fol-

lowing formula:

BTU Ileat Loss (net or register)
80,000

—GPH nozzle rate,

The above formula includes additional eapacity
to take care of a 209 kascment duct loss and a
1045 pick-up factor and assumes the efflciency to
be TH%.

the nozzle rate may be adjusted accordingly,

If the efficiency varies from this figure,

Example—Assume the calculaled heal loss of
the space to be heated comes Lo 100,000 BTU's/hr.

100,000
- —1.25 GPH nczzle rate,
80,000

In this case a 1.25 gallon-per-hour nozzle may be

used.,
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Hot Water Circulator

After the heat loss of the room has been com-
puted the nozzle size required can be ohtained by

using the following formula:

BTU lleat Loss (net)

e —GPH nozzle rate.
68,000

The above formula includes additional capacity
to take care of ¥4 additional heat loss in basement
piping and pick-up and assumes the efficicney to
be 6574,
the nozzle rate may be adjusted accordingly.

If the efficiency varies from this figure

Example—Assume the calculated heat loss of
the space to be hecated comes to 100,000 BTU's//hr.
100,000
we——==1. 47 GIPH nozzle rate.
68,000
In this case a 1.50 gallon-per-hour nozzle may be

uscd.

Steam Installation

After the BTU heat loss of the space to be
heated has been calculated, the nozzle rate may be
obtained by using the samec formula as shown
above for hot waler circulator with the cxecption
that if the steam boiler is greatly oversized for the
space to be heated, the firing rale must be in-
crcased to provide a buildup of steam pressure

necessary to vent and fill the system.
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COMBUSTION CHAMBER CONSTRUCTION
FOR CONVERSION APPLICATION—If a round
combustion chamber can be used in a conversion
application, we highly recommend using the com-
bustion chamber supplied with our oil-designed
furnaces. These chambers are engineered to ob-
tain high efficiency using a good grade of insulat-
ing firebrick and having a corbel moulded around
the top edge of the chamber. There are four sizes
of chambers in our line ranging from a capacity
of 60 G.P.H. to 2.25 G.P.H, Refer to the following
table recommending the correct size chamber to
be used at different rates:

Firing Hate J . . i
Combustion G.P.H. OQuiside Chamber Limensions
Chambt_‘r - e OO —
& Win. ‘ NWax, Disine Height Nozzle
ter i Height
|
Ri4-2 80 0 90 14 14 644
R14-1 90 ( 1.35 14 17% TV
R17-1 135 | 1.6d 1T 17 TV
R19-1 165 | 2.25 19 : 1914 ¥

There are several good pre-cast combustion
chambers on the market or if the installer so de-
sires or finds it necessary, he can build a chamber
of a good grade light-weight insulating refractory.
Never use dense heavy firebrick, Lightweight in-
sulating type of refractory usually comes in a

ROUND SQUARE
GPH. E D H NH G.PH. L w H N.H.
60 | 9 | 14 [ 4 60 9 9 14 4
85 | 9 14 45 £5 9 9 14 4y
a5 7 1o 15 5 75 10 10 15 | 5
8 ] 10 15 5 L 10 10, 15 5
100 | 11 16 5% 1.00 11 11 | 16 53
125 11 | 16 515 125 11 11 16 5%
135 127 . 18 6 1.35 12 12 18 6
1.50 12 18 6 T1s50 120 7 12 | 18 6
1.65 i5 | 1 T 165 | 15 | 15 18 7
1.75 5 | 18 7 1 [ 15 15 18 7
2.00 16 18 % 2,00 16 16 18 7
225 | 17 18 | 1A 2.25 17 17 18 T2
TTe250 | 18 ] 18 | T 250 18 18 18 %
TTThoo | 20 [ 18 | 8 300 | 20 20 18 | 8
| l l
L >
| w

COMBUSTICON CHAMBER CONSTRUCTION
FIGUHE 5

12



standard size of 212"x414"x9” and is most conveni-
ent for use in conversion installations since it is
casily shaped with a hack saw and a coarse file Lo
provide a close fit between bricks.

Since the burner is designed to operate most
efficiently with a hollow spray B80° nozzle, we
highly recommend using a round or square com-
bustion chamber so that the shape of the flame
more closely resembles the shape of the chamber.
Carefully maintain the dimensions shown in
Figure 5 when constructing a chamber or using a
pre-cast chamber. Be sure to maintain the correct
distance from the center line of the blast tube to
the floor. If the center line dimension is less than
indicated there is danger of wet vapor impinging
on the floor thus depesiting carbon at this point.
This would also be the effect on the side walls of

a chamber that is too narrow.

In-gome extreme cases it might be necessary to
install a narrow chamber due to the shape of the
boiler or furnace. When this is done, care must be
taken to maintain the proper dimensions. The
floor area of the chamber should be at least 100
square inches per gallem. Tt will also be necessary
to reduce the spray angle of the nozzle so that the
flume shape will fit the shape of the chamber.

To obtain propcr and efficient combustion the
chamber must not only be of the correct size but
it must be well constructed. Each brick must be
carefully laid and bonded to the next one with a
good quality refractory cement. There should be
no air leaks either through cracks ii the chamber
or around the air Lube.

In a forced warm air furnace there need not be a
fill between the combustion chamber and the fur-
nace body, but in the case of a gravily warm air
installation it may be necessary to install a radia-
tion shield between the furnace body and casing to
prevent radiant heat from interfering with cold
A mica pellet fill between the
chamber and furnace wall is recommended to in-

air circulation.

sure good gravity circulation if the radiation
shield is notl used.

When building a chamber in a hot water or
steam boiler, it should be so constructed that the
flame docs not come in contact with the relatively
cold boiler walls.
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Further, it is important to protect the bottom of
the water leg in which sludge and mud collect.
Since these substances are poor conductors of heat
any direct conlact with flame would build up the
temperature of the surface of the boiler at this
point with the possibility of cracking the boiler
wall. The chamber walls should be well insulated
from the boiler sides and bottom, but only up to
the water legs of the boiler. A mica pellet fill is
ideal for this purpose.

FILL IN ASHPIT DOOR OPENING—After the
chamber is installed it will be necessary to fill in
the ashpit door opening. One method is to brick
up the opening with ordinary building brick, leav-
ing a round opening for the blast tube that is
exactly in line with the opening in the combustion
chamber. Joint the brick with a mixture of half
Portland cement and half refractory cement. After
the burner is installed or if a burner receiving tube
is used as described below, carefully smooth on
over the brick the above mentioned mixture of
cement. See figures 6 or 7.

BURNER RECEIVING TUBE-—To increase the
ease of installing the burner as well asg providing
an easy means for removing the burner for service,
we recommend installing a burner receiving tube
between combustion chamber and the bricked-up
front. The receiving tube should be 434" in diame-
ter and made of 20 or 22 gauge material, Seal the
receiving tube in place as shown in figure 6. The
use of this tube is optional.

SEAL

ABBESTOS
PACKING

ﬁ_‘j
@
t .‘G
A
LA
Tbu'ﬁ”f"
oA
{ PR TP I S R Y AT S
R :mt;:.O“__ﬁgfgd~j_j'a-::'_a,la el ta

EBEURNEH RECEIVING TUBE—/

CONVERSION INSTALLATION (With Receiving Tube)
FIGUHE &



INSTALL BURNER (Figures 6 or 7)—1It is abso-
lutely necessary that the burner be installed on a
" level base. Adjust the pedestal so that the blast
tube will be centered in the opening to the com-
bustion chamber and then tighten the locknut
against the top of the pedestal. Slide the burner
into the unit making sure the end of the blast fube
is flush with; or within 4" back from, the inside
wall of the combustion chamber. Avoid having
the blast tube extend into the combustion cham-
ber, If this condition exists, the end of the blast
tube will burn off in a short time. The burner
blast tube should slant down slightly toward the
combustion chambet, so that any oil that may drip
into the iube will drain into the combustion

chamber.

SEAL AROUND ELAST TUBE
AND NCOSE PIECE

LOCK NUT —

(R
R N R A~ o I BTy

g . .0“- .‘“3 < 0 i 5_ ‘l. e Ja‘ i - 6' -'-u'.‘-o
\“Z’LAG SCREWS

CONVERSION INSTALLATICN (No Receiving Tube)
FIGURE 7
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After the burner is correctly positioned, secure
it to the floor with lag screws. Holes are provided
in the pedestal for this purpose,

When a burner receiving tube is used, wrap
asbestos rope around the blast tube, tucking it into
the opening around the blast tube where it passes
into the burner receiving tube. If the burner re-
ceiving tubc is not used, apply refractory cement
to seal the gap around the nose piece where it
enters the combustion chamber and complete the
seal as deseribed in paragraph “Fill in Ashpit Door

Opening” above.

ELECTRICAL CONTROLS.- The controls fur-
nished with the burner include a primary control
(stack switch), room thermostat and warm alr
limit switch unless otherwise specified. Carefully
follow instructions packed with cach control for
the proper installation. Install the primary con-

trol in the smoke pipe as near the unit as possible.

BAROMETRIC DRAFT CONTROL—Install the
barometrie draft control in the smoke pipe at least
12" beyond the primary control toward the chim-
ney. If there is not sufficient room in the smaoke
pipe for the draft contrel, it can be placed in the

chimney below the smoke pipe.

WIRE THE FURNACE—Refer fo page 16 re-

garding electrical wiring.

TANKS AND PIPING -Refer to page 15 regard-

ing installation of tanks and running the oil linc,



INSTALLATION OF

Tanks and piping shall be installed in full ac-
cordance with the requirements of the National
Board of Fire Underwriters and local regulation
bodies having authority. There are several differ-
ent methods of ingtalling tanks which are per-
fectly acceptable, a few of which may be found in
the following diagrams,

In making oil pipe connections, use a good grude
of pipe compound suitable for oil. Never use
litharge and glycerine, soap, white lead or paint

SINGLE TANK INSTALLATION
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TANKS AND PIPING

TWO.TANK INSTATLLATION

on oil pipe joints. Apply compound to male
‘threads only. Flared joints must be used on all
copper tubing il line connections since compres-

sion fittings are not sufficiently air tight.

IMPORTANT - - Carefully follow the informa-
tion outlined on the pump manufacturer’s data
sheet for determining the proper size oil line to be
uscd as well as making the correet oil line hook-up,
It is possible to damage the pump if hock-up is
improper,
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SIGH FiTTING OAN BE USED.

1—Fill Pipe 2" Gal-
vanized Pipe

2—Vent Pipe 114" Min,
Galvanized Pipe
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OUTSIDE TANK INSTALLATION
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COAT TANKE WITH AEPHALT OR TAR

$—Flush Box
p) §—Fill Pipe Located

" TOP OF TARK ™

. AT Lmirsl FE:%’.E:E AWEY from the ‘Eank
ggﬂésggu;gi"gy'" - If Necgssary._ 2
AbERs Galvanized Pipe,

7—Return Ell or Ap.
proved Vent Line
Cap

8—Globe Shut-Of
Valve

89—Filter (Supplied
with Burner)

10—Anti-Siphon Valve

11—Check Valve




ELECTRICAL WIRING

When the D2 and D4 series burners are used in
conjunction with an oil-designed furnace the wir-
ing diagram for the installation is given in the
installation instructions for the particular unit.
However, when the burner is used in conversion
application the proper wiring diagram should be
followed when wiring the burner controls depend-
ing, of course, upon whether installation is gravity
warm air, forced warm air, circulaling water or
steam boiler. In all cases the wirihg and control

eguipment shal! be installed in accordance with
the rules and regulations of the National Electrie
Code. All wiring other than the thermostat wiring
shall be not less than No. 14 gauge. Thie power
supply te the burner shall be connected directly
to the distribution panel and not connected to any
existing lines thal may already be overloaded.
The method of wiring the controls furnished with
the burner can be obtained by referring to the
wiring diagram enclosed with them.

ROOM REMOTE SUMMER M5 VOLT L'NE

THERMOSTAT FAN SWIYCH 1F USED

COMCUIT OR BX CABLE

WIRING GIAGRAMFOR WATER CIRCULATOR
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' . N
SERVICE SWITCH p o i GROUND LiNE| |HOT LINE
= o v 1
| i | B = »
I
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i STACK SWITCH hath I STACK SWITCH KNCCK-OUT BUX [~
‘ FROTECTORELAY ! [ PROTECTORELAY
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! T :Q\ : ' VT Y ?k 2
i T __o_:T_ ) ‘ RS S
‘{ i !,. =
. : S
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o I ) T R
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BURMER MOTOR CONDUIT OR BX CABLE BURNER MOTCR
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{MIN, HONEYWELL CONTROLS} (MIN, HOMEYWELL CONTROLS)
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STARTING THE BURNER

Important Precautions Before

Starting Burner

FUEL PUMP-—Carefully check the pump manu-
facturer’s data sheet regarding the piping hook-up
for a single-pipe or two-pipe system depending on
which system is used and also the type fuel unit
being used. If hook-up is improper, it is passible
to damage the pump. Internal by-pass plug must
always be removed in a single-pipe system.

NOZZLE AND ELECTRODE SETTING Make
certain the nozzle is properly installed in the noz-
zle adapter. Check the ignition points with rela-
tion to the nozzle and spark gap according to the
data given in Figure 8. Be sur. that the insulators
are securcly fastened in the bracket to prevent
The elec-

possible movement of the electrodes.

trode tips must clear the oil spray so carbon will

not collect on them and cause flame failure.

AIR REGULATOR—Check the operation of the
air regulator to see that it moves freely. The air
is controlled by the knurled knob on the lower
right hand side of the burner housing. When mak-
ing air adjusiments loosen the set screw localed in
the bottom of the burner housing just under the
knob and turn the knob counter-clockwise to in-
crease the air supply and clockwise to decrease it,
A stop will prevent the further rotation of the
knob in the wide open or closed position, Tighten
the set screw when the desired flame is attained. .
When changing the rotation of the air control knob
to close the air regulator or vice versa, there wili
be a slight amount of slack that will bave to be
taken up before there is a noticeable change in the
fire.

NOSE PlECE

BLAST TU
/‘ BE /— ELECTRODE SUPPORT

i ]

ELECTRODE 7

e 74

-
I / -2 |

NOZZLE

/OIL FIPE

ELECTRODE

NOZZILE ADAPTER J

Z POBITION OF STATIC DISC
FCR D4 BURNER

STATIC DISC (D2 BURNER)

NOZZLE AND ELECTRODE LOCATIONS
FIGURE 8
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Starting Procedure

1.  Open the burner switch.

2

Open oil valve in suction line and return line
(il used).

3. Open observation door on furnace.

4. Set all controls so they are calling for heat.
Press primary control reset button and place
contacts in starting position. Refer to instrue-
tions packed with the primary contrel

5. If a single-pipe installation is used, it will be
necessary lo bleed the air out of the system.
To do this remove the gauge port plug and
provide a can or jar to catch ail. Close burner
switch and permit burner to run until oil ap-
pears in a solid stream frece from -bubbles.

Open switch and install a 0 Lo 150-1bs. pressure
gauge.

8. Close the burncr switch and watch for flame
in combustion chamber. If an oil fog appears
but does not ighite, immediately open burner
switch and partially close air regulator. Do
not restart burrer until after the heat ex-
changer is cleared of all oil fumes. When
flame is established in the combustion cham-
ber adjust the air to a clean fire when door is
closed.

7. Discharge pressure at pump should read about
100 lbs. This pressure will normally be suita-
ble for all installations but if it is necessary to
obtain a slightly different nozzle rate, adjust
the pump pressure to the figure given in the
rute-pressure chart Figure &,

_ ”Nozz]e Size

Pump ! .65 i N ‘ .85 | 1.00 .1.10 1.20. 1.25 | 1.35 | 1.60 | 1.65 ( 175 l 2.00 [ 225 2.50. 215 I 3.00
Dressure | I I o | S

80# 58 | .67 ] .76 : 80 ! 98 1.07 | 1.12 1.21 1.34 | 144 JI 1.57 f 1.8-0 ( 201 | 224 | 246 | 2.70

90+# _E -.71 Sl ' Q“'» 1.04 l 114 [ 1.19 [ 1.28 | 1.42 j 1.5’]; ‘ 1.66 ] 1.90 | 2,12 3.38 2.62 2.85-

B 100# | 65 | 7‘5; .85 1.00 | 1.10 ;) 1.20 | L35 i|135 1.50 | 1.65 ![-1.75 JI 2,00 | 226 | 2.50 ' 2.75 | 3.00

110# .68 !75;_! 89 ] 1.05 | 1.15 j 1.26 .1‘31 II. 1.42 158 l 1.73 E 1.8‘;||l 210 [ 236 262 | 2.88 | 3.15

) 120# 7l i 82 i 93 ': “1_‘_10 i 1.21 ]'%2 i‘ 1:1.8_22['{92 (. 220 | 2.46 2.7? ..... l 3.01 [ “3.3[)

13U#i| 74 [ ] ‘ 1.08 i 11:1E‘v_1_137 : 1.43 ‘ 1.54 [ 1.71 | 1.88 : 2.00 [ 2.28 (l 2.57 JI 2.86 | 3.14 g

RATE-PRESSURE CHART

FIGURE 9

FINAL BURNER ADJUSTMENTS

It should be remembered that all adjustments
of this burner are subject to the conditions of the
installation and therefore arc set only through
trial and error te acquire the most satisfactory re-
sults. Final adjustments must be made when the
combustion chamber is hot, and periodic check-ups
should be conducted Lo make certain these adjust-
ments are maintained.

DRAFT CONTROL — After the combustion
chamber is hot and the chimney has had time to
warm up, adjust the barometric draft conirol to
give a draft of .03 to .04 inches water column at
the flue outlet while the burner is running. The
draft over the fire should be arcund .02 {o .03
inches, Refer to instruction sheel packed with
draft control when making adjustments,

AIR ADJUSTMENT--Close air regulator until
flame tips appcar slightly smoky, then open air
regulator until the flame tips appear absolutely
clean. When final flame setting is made, with cor-
rect oil rate, atomizing pressure, draft adjustment
and burner air adjustment, the flamc should al-
most fill the combustion chamber. The flame tips
may strike the back wall of the combustion cham-
ber but not the side walls, The body of the flame
should be uniform and clean, with the flame tips
just off haze, i, e, any further reduction of air
supply should tend to elongate the flame tips and
make them smoky. Combustion should be com-
plete, or practically so, within the combustion
chamber, If the flame were set with smoky tips
when the chamber was hot, excessive smoke might

‘b present when the burner started in a cold fur-
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nace or boiler. Check to make sure no smoke is
visible at chimney. The combustion should be
checked with a flue gas analyzer and should not be
less than 8% CO. as required by commercial
standards. Normally the CO; will be around 10 to
12%. Tf CO, is low, check for air leaks and correct
same. The flue gas sample should be taken al two
different points: 1—at the Aue outlet or breeching
and 2—over the fire. If there is considerable dif-
ference between the two CO; readings it indicates
an air leak into the heat exchanger or boiler.

OIL PIPE AND NOZZLE ADJUSTMENT—This

adjustment regulates the distance between the
nozzle tip and the end of the blast tube. The D2
and M4 burners have sliphtly different methods of

adjustment. When making adjustment, then, pro-

ceed as outlined below referring to the section
periaining to the type burner being installed.

D4 OIL BURNER—To adjust the distance
hetween the nozzle tip and the end of the
blast tube, loosen the screw which secures
the oil pipe adjustment plate to the side of
the burner housing and then slide the as-
scmbly in or out until the desired setting is
oblained.

D2 OIL BURNER—Funllow the same proced-
ure outlined ahove under D4 Qil Burner
with the exception that it will be necessary
to move the turbulator cup on the oil pipe
furward or backward the same distance that
the oil pipe is moved, T'o do this, locsen the

CORRECT FLAME PATTERN
FIGURE 10
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set serew in the turbulator cup and move to
the correct position. It is essential that the
turbulator cup be correctly positioned in the
end of the turbulator to prevent any air
leakage into the turbulator at this point.

Before this adjustment is made it must be rec-
ognized that there can be no hard and fast rule
concerning this adjustment since every installa-
tion is subject to a variance of conditions, It may
be said in general, however, that for the lower
rates such as 0.75 GPH and 1.0 GPH, the nozzle
should be sel about 34" from the end of the tuhe
and moved back as rates are increased. The best
setting is that which for any given rate allows the
flame to burn in a cone shape (See Fig. 10). If the
nozzle is adjusted too far back, the rotating air
stream will bend the oil spray inward so that a
torch-like or mushroom flame regults {(See Fig. 11).
Best adjustment is one where the nozzle is as far
Lack in the tube as is practical and still maintains
the proper flame. Be sure, however, that the oil
spray does not strike the cdge of the nose piece
where it will form carbon. The distance the flame
burns off the nose piece varies and may be 42" at
low rates to 1” on higher rates. The flame should
be stable and should not jump in and out. Also, it
should nol burn back against the nozzle. It will be
noticed that burners operating with constant igni-
tion will have a blue flame, produced by the elec-
trode spark, between the nose piece and the oil
flame. Do not confuse this ignition spark with the
nil flame. The use of a flame mirror is essential in
checking the flame pattern and characteristics.

1. Air .adjuslment opened oo wide.
2, Nozzle set back too far from end of air deiflector.
3. Poor nozzle.

INCORRECT FLAME PATTERN
FIGURE 11



FINAL INSPECTION AND TEST

Final inspection and test of an installation shall

be made 1o determine that the work has been done

in full accordance with regulations and according

to the highest standards for safety, performance,

and appearance.

Such an inspection and test

should indicate the following, as a minimum:

july |

Determine that all parts of the oil storage and
cireulating svstem, including tank, piping, and
burner, are free from oil leaks. Be sure that
no oil discharges from the nozzle when burner
is not operating. Piping under vacuum shall
be subjected to pressure or vacuum test

against air leakage.

Be sure that the suction line and pump have
been entirely vented of air so that the burner
has instantaneous oil shut-off at the noazle
and so that the pump operates without an air

noise.

Test all heiler doors for tightness and boiler
scetions for leaks. Also be sure that butterfly
dampers are removed or locked in the open
position, and that the draft check doors are
sccurcd in a closed position. Be sure that the
smoke pipe is in good condition, and rigidly in

place.

Check the flame adjustment to determine that
the flame is clear, quiet, free of odor and is of

proper size for the load.

Tesl operation of burner from thermostat and
check temperature differential of thermostat.

20

Set hoiler or furnace limit control at proper
setting and test for shut-down from this con-

trol under actual operation.

Check operation of burner primary control in
accordance with manufacturcr’s instruclions
included with the control. Following is the
method that we recommend in checking the

safety switch in the primary control:

a. With the burner running, loosen lock
screw in the mounting bracket and slide the
element tube out of the smoke pipe. This will
simulate a Hame failurc.

h. When the bimetal element cools slightly
the hot contacts will open and stop the burner

motor.

¢. As the bimetal element continues to cool,
the cold contacts will “make” and start the
burner. Note the time.

d. With the abscnce of heat around the bi-
metal clement, burner should stop on “safety
shutdown” in approximately 90 seconds (at

rated line vollage.}

Test remote control for cutting off burner
electrical supply.

Go over the posted card of Burner QOperating
Instructions with building occupants explain-
ing operation and care of burner and how

burner service is obtained.



REQUIREMENTS OF UNDERWRITERS’ LABORATORIES INC,, AND COMMERCIAL
STANDARD €S§75-42

INSTALLATION REQUIREMENTS — (C575-42
requires that the burner shall be of adecquate size
for the boiler or furnace and the connected load
as recorded on the oil burner certificate by the
installer. The oil burner cerlificate is found in the
front of this book.

Following installation of the burner, certain test
data shall be obtained and recorded by the in-
staller on the il burner certificate to be placed
with each oil burner installation. The test shall
cover the following points: CO. in the fiue gas by
analysis, draft, stack temperature, firing rate, and
smoke. The oil burner certificates shall be posted
and protected by transparent material.

The standard requircments as approved by the
industry arc as follows:

1. The COs in the flue gas, by analysis, shall not
be less than 8%.

2, The draft shall be in accordance with speci-
fications in the manufacturer’s installation
manual. An automatic draft regulator or its
equivalent is required.

3. The stack temperature shall be measured on
the furnace or boiler side of the automatic
draft regulator and not more than 12" from
the furhace or boiler smoke connection. The
stack temperature shall be measured at the
certified firing rate. If an automatic draft reg-
ulator is built into the boiler or furnace such
regulater shall be closed when the stack tem-

perature is measured.

4. Firing rate shall be based on the burner manu-
facturer’s recommendations for the existing
total connected load. The burner shall be fired

at that rate as a minimum, but not {o exceed

23% addition for the maximum rate. The fir-
ing rate at which the burner is set shall be
within the firing range for which the burner
hay been approved by the laboratory and not
mare than the firing rate designated on the
boiler, furnace or unit, or designated by the

manufacturer of the boiler, furnace or unit.

9. During the above tests there shall be no visi-

kle smoke in the chimney,

6. Thec burner shall be installed in accordance

with the manufacturer’s installation manual,

EQUIPMENT — The following equipment shall
be available on cach oil burner installation before
the tests are started:

1. A suitable flue gas analyzer for determining
the percentage of CO. in the flue guses.

2, A suitable draft gauge graduated in .01 inches

of water.

3. A suitable thermometer to indicate the Aue

gas temperatures.

4. Provision for inserting a thermometer into the

flue pipe as follows:

Not more than 12" from the boiler or fur-
nace outlet measured on the centerline of the
flue pipe. There shall be a large enough hele
located at the side of the pipe on the centerline
50 that the thermometer may be inserted hori-
zontally. The thermometer is to be placed so
that the sensitive element is 4 of the pipe di-
ameter from the near side of the flue pipe.
The opening around the thermometer stem
shall be sealed to prevent air leakage. This



same opening may be used for checking draft

and sampling flue gases.

5. In addition to the above, provision shall be
made on the boiler or furnace for inserting a

small tube in ihe combustion chamber for
measuring the drafi. The area of the opening
shall not exceed that of a 13" diameter round

hole.

TEST PROCEEDURE

1. The burner shall be operated and the fuel rate
adjusted to that required for the puarticular
installation.

2, The draft then shall be adjusted to meet the
burner manufacturer’'s specifications, both

over the fire and at the breeching.

3. Combustion air adjustments are to be made to
give the highest CO. without visible smoke
(unburned carbon) at the chimney. If the min-
imum required percentage of CO, cannot be
obtained in the breeching, it will be permissi-
ble to take CO. over the fire which will be
acceptable. In that event, both CO, readings
shall be recorded on the certificate. A consid-

4.

5.

crable difference between the two CO. read-
ings indicates a leak of air into the flue passes
or firebox of the boiler or furnace,

Stack temperatures shall be recorded after 10
minutes of operation after reaching steaming
temperatures for steam boilers or 180° F water
temperature for hot water boilers or 125° F.

bonnet temperature for warm air furnaces.

During the period of operation to permit flue
gas temperaturcs to reach moximum, periodic
readings of draft, CO. and oil ratc shall be
tauken and the average recorded on this certifi-
cale. All controls and limiting devices shall

be checked for proper operation.

SERVICE AND FOLLOW-UP INSPECTION

Service and inspection are of the grealest im-
portance when the burner is first put into opera-
tion. It is therefore recommended that an inspec-
{ion be made within 48 hours after the burner is
put into service and that thereafter one inspection
be made per week for at lcast the first two weeks.
These inspections should in particular serve to

check on:
1. Absence of oil leaks.

2. Safety features of automatic controls.
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Characteristics of fire.

Freedom from carbon or scot formation.
Cement bonds in combustion chamber.
Water level in heating system.
Distribution of heat from heating system.
Temperature regulatien in heated space.

Understanding of occupants regarding operat-

ing of system.



BURNER MAINTENANCE
9.

An oil burner being a mechanical device will
require scrvicing at times. Although a burner
which has been carefully installed is less likely to
cause the owner difliculty, certain operations must
be performed at regular intervals to assure satis-
factory operation. This is best done before each

heating season.

A recommended proccduie for seasanal checks

is as fellows:

1. Oil motor with a good grade of motor oil
equivalent to a Number SAE 10. A half tea-

spoon on each bearing is sufficient.
2. Clean pump strainer thoroughly.

3. Remove nozzle and electrode assembly, dis-
assemble nozzle and clean strainer. If screen
is very dirty, replace with new. Nozzle orifice
and flules should be cleaned with a sharpened
match or toothpick, never with a needle or
other piece of mctal. When assembling the
nozzle, make sure all parts are tight and the
nozzle is firmly scated on the brass nozzle

adapter.

4. Inspect. seiting of electrodes for proper gap

and location.

SERVICE

Probable Cause

I, BURNER DOES NOT START:

a. Blown Fuse

b. Burner switch in “off” posilion

c. Primary control safety switch in “off” position
or starting contacts oul of step.

d. Thermostat setting is below room temperaturc

e. Limit Control is satisfied.
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10.

11.

12,

13.

Check insulators for cracks which may allow
the high tension current to break through,

Inspect high tension leads for breaks in insu-

lation.

Check connections of high tension leads to

fransformer and electrodes for tightness.

Clean any carbon and dirt from electrode as-
scmbly, interior of air blast tube and turbula-

tor vanes.

Check combustion chamber for cracks and re-
pair with a good grade of high temperature

cement,

Inspect heating plant for scot formation and

leaks.

Remove primary control and clean element of
soot. Check contacts for dirt.

Wipe points of thermostat with hard thin

papcr. {Not newspaper).

Start and stop burner several times checking
controls for proper operation, air adjustment
and position of flame with respect 1o air tube
as recommended in the scetion on burner ad-

justments.

PROBLEMS

Correction

Replace fuse—also check reason for short eir-
cuit or overloaded circuit—check all wiring
and splices.

Move swilch to “on” position.

Follow procedure as outlined in checking the
primary control.

Raise setting above room temperature.

Raise setting or check with test light if power
is available te limit control.
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Probkable Cause

Correction

h.

II1.

Dirty control contacts (thermostat, primary
control, etc)

Open motor overload switch.

Low water cut off in “off” position (Boiler
Only).

f.

h,

Clean all open type conlacts with hard writing
paper {do not use abrasive paper).

Reset overload and check for cause—bad bear-
ing, opcn starting switch, bad pump or dry
bearings.

Add water to proper level

BURNER CYCLES FREQUENTLY (TURNS ON AND OFF)

Thermostat differential set too ¢lose

Thermostat contacts not closing in proper se-
quence nr wired incorrectly.

Primary control eontacts not closing accord-
ing to proper sequence,

Loose wiring or heater coil in thermostat
which causes primary control to stop and re-
cyele,

High limit differential set too close.

Air filter plugged.

Nozzle too hig.

Be awuare of proper eyeling.

a.

Adjust differential (See Manufacturer’s in-
structicn.)

Adjust contacts—alse check red, white and
blue wires; they must be wired color to color.

Follow Mfgr’s instructions before adjusting
starting and operating (hot and cold) contacts.

Check all connections and heater coil—place
jumper wire aeross red, white and blue eon-
tacls Lo test low voltage circuit,

Inerease differcntial belween cut in and cut
out scttings. :

Plugged filters restrict air flow through unit
causing burner to shut down on limit quickly.

An excessive fire will overheat the unit caus-
ing it to shut down on limit quickly.

The excessive rc-cycling referred to in this
section is re-cycling every few seconds or less
than one minute.

BURNER “FAILS SAFE” (PRIMARY CONTROL GOES ON SAFETY)

Dirty primary control element.

Wrong polarity.

Low Voltage—If voltage drops too low it can
cause a safety shut-down.

Wrong primary control location.
Primary control cooling slots.
Relief door open can cool stack gases enough

to cause a safety shut-down.

Short scavenger timing of primary control,

d.

g

Remove control and clean element.

Check the polarity as shown on the wiring
diagram,

If this is suspected, ask power company to put
a recording voltmeter on the job for 24 hours.

The control should be at least 12 inches from
the draft rcgulator between the furhace and
draft regulator.

Refer to Mifgr's. instruclions as to when slots
should be opened or closed.

Close door.

Refer 1o primary control instructions when
adjusting this scavenger Liming.

Refer to Sections V and XIII pertaining to “No Oil At Nozzle” and “Ignition Failures” for .other

items that will causc the burner to fail-safe.



Correction

IV, BURNER MOTOR WILL NOT STOP AUTOMATICALLY:

a. Short circuil in thermostat wiring. a.  Disconnect red. white and bluc wires at relax.
' if burner stops, check entire thermostat contrid
circuit,
b, Poor thermostat location. near drafty. open b.  Thermostat should be moved to more suitable
windows or on cold wall. location.
c¢.  Improper wiring or nail through thermostat c.  Check wiring — use wiring diagram it un-
wire. familiar with wiring.
d. Limitl control sel too high (when operating the (1. Check cut in — cut cut, and differential of the
burner in place of a thermostat) control,

e. Wrong Polarity—If the ground linc into the primary control is localed where the hot line should he
(reversed polarity), and the motor develops a ground, the burner will start and none of the controls
will stop it. Check wiring.

V. NO OIL AT NOZZLE:
a. Empty tank. a. Replenish supply.

b, Valves closed. b, Service calls are a2lso caused by this crazy situ-
alion. Tt might be that the foot valve at the
hottam of the suction linc is alsg stuck.

¢.  Plugged oil filter. ¢, Cheek this carefully and clean or replace,

d. Nozzle plugged. d. Clean nozzle and strainer or replace.

e. Leak in suction line, ¢, This, of course, applies to overhead piping
where a leak in the suction line will prevent
the pump from actually sucking fuel oul of the
tank.

f. Pump frozen. f. This can happen with the coupling slipping so
the burners appears to be operating but the
pump is not.

g.  Suction line restricted. g2. Inspecl carelully for a dented suction line or
injury to it that has restricted it in some way.

h. Correct rotational direction. h. A fuel unit will not deliver oil if operated
backwards. A marking on the pump housing’
shows the correet direction of rotation.

i,  By-pass plug in two-pipe system. i.  Be sure this by-pass plug is in place on every
two-pipe system. Remove it only for one-pipe
systems.

j-  System airbound. i. Locsen the veni plug where the pressure
gauge attachs and operate the unit so as to
purge all air from the system.

k. Vent frozen, k. Check 1o be sure that the outdoor vent is not
frozen so as to create a vacuum in the cil tank
which prevents oil from feeding to the burner.

V1. DELAYED IGNITION (Puiff on start)

a. Electrode selling wrong. a. Check spacing and corrcet according o in-

structions.
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Probable Cause " Corraction
b. Excess air. b. See seclion on adjusting air,
Dirty or partially clogged nozzle, ¢. Clean nozzle and strainer or use new nozzle.
d. Alr in suction line, d. Check for air leaks in suction line.

e. Blast tube ioo closec to combustion chamber ¢. Reset blast tube to proper height above floor—
floor, requiring excess air to burn the oil with- pit combustion chamber if necessary — then
oul smoky fire. adjust air,

f.  Low Voltage—Tt is possible to have a condition exist where the voltage is so low that the transformer
will not develop enough spark for ignition, however, there would still be enough voltage to operate
the burner motor and pump oil vapor into the unit. If the voltage should return to normal before the
burner fails-safe, the transformer will then develop a spark and ignite the oil vapors that have col-
lecled in the unit.

VII. SMOKY FIRE

a. Not enough air. a. Inerease air regulator opening.

b. Dirty fan. bh. Clean fan.

c. Motor not up to speed. e. Repair or replace motor,

d. Combustion chamber not high enough. d. Build up higher combustion chamber walls.

e. Overfiring combustion chamber. ¢. Cut down nozzle or increase chamber size.

£ Atomized oil striking floor or side of furnace f. Raise burner blast tube, use narrower angle
or chamber may also cause carbon formation. nozzle spray.

g. Nozzle loose in nozzle adapter. g. Tighten nozzle in nozzle adapter.

h. Nozzle spinner not seated tightly in nozzle. h. Check and tighten in nozzle,

VIII. FLAME STRINGY AND DIRTY

a. Nozzle partially plugged. 4. Clean nozzle and strainer or install new nozzle.
Try several nozzles if necessary.

b. Excess air. b. See section on adjusting air.

e. Air in system. c. . Correct any air leak in suction line and purge
air from system.

d. Combustion chamber size incorrect. d. The combustion chamber must be the correct
size for the nozzle used. Check instructions
pertaining Lo combustion chamber sizing to be
sure it is correct.

e. Nozzle adjustment wrong. e. The relationship of the nozzle with the end of
the blast tube is important. Check instructions
pertaining to oil pipe and nozzle adjustment.

£ Air leaks in furnace—Some furnaces, particularly old conversion jobs, have bad such great air leak-
age around the bottom that this extraneous air has drastically diluted combustion gases and even
resulted in siringy, dirty oil fires. This is more apl to occur with a shallow rcfractory pot than with
a deep one, but extraneous air leakage will drop efficiency no matter how the oil burner pot is con-
structed. Be sure the furnace is tight.

IX. OIL ODOR

a. Poor draft. a. Check smoke pipe, chimney, furnace baffles,
) ete,
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o Probable Cause

Correction

XL

T 0T

XII.

a.

Overfiring furnace.
Excess air,
Furnace room not ventilated.

Forced warm-air furnace with unconnected re-
turns and insufficient openings into basemenit.

Back pressure in furnace.

Oil leaks.

IGNITION POINTS COLLECT CARBON
Noz:zle loose in nozzle adapter.

Nozzle partially plugged.
Poor nozzle cut-off.

Nozzle adjustment wrong.

Blast tube pulled back so that cil spray strikes
hole in combustion chamber.

Electrode setting wrong.

OIL IGNITES BUT GOES OUT WHEN IGNITION GOES OFF (Using

mary control)
Combustion chamber too long.

Dirty nozzle—flame too small.
Nozzle too small for combustion chamber,
Air regulator open too wide for the size nozzle.

Blast tube too close to combustion chamber
floor, requiring excess air io burn oil without
smoky fire,

Excess draft.

Water in oil

HIGI OIL CONSUMPTION
Fan control set too high,
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a.

T oo

Cut down nozzle size.
Close down air regulator opening.
Provide opening to the outside,

Increase relurn air openings into basement, or
comnect returns to unit.

Check baffles, overfiring, plugged chimncy.
Drall regulator may be opened too much, ad-
just to give .02 to .03 inches draft over the fire.

Locate and correct.

Tighten nozzle in adapter.

Clean nozzle and strainer or install new nozzle.
Try several new nozzles if necessary.

Check the fuel unit service information sheet
in back of book,

The relationship of the nozzle with the cnd of
the blast tube is important. Check instructions
pertaining to the oil pipe and nozzle adjust-
ment.

Slide burner into the proper position accord-
ing to the instructions.

Check spacing and correct according to in-
structlions.

intermittent ignition pri-

Redesign chamber to more practical propor-
tion, See recommended combustion chamber
sizes,

Clean nozzle and nozzle strainer.
Check heat loss and install correct nozzle.
Close down air regulator to suit nozzle size.

Reset burner blast tube lo proper height above
floor—pit combustion chamber if necessary—
then elose down air shutter opening.

Set draft regulator at .02 to .03 in draft over
the fire,

Where fan conirol is set to start the burner at
too high a temperature (anything over 120°)
the burner has to run too long before the fan
can start. In fact, a fan control adjustment
that does not allow practically continuous
blower operation will usually causc high fuel
bills because heat is not carried away from the
furnace as rapidly as the burner develops it.



Probable Cause

Correction

h. Bad burner adjustment.

¢. Nozzle too big.

d. Wrong refractory pot.
e. Leak in oil tank.
f.  Air filters plugged.

XIII. IGNITION FAILURES:
a. Test transformer.

b. Test ignition cable,

¢. Cracked electrodes.
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The nozzle must be right and the air adjust-
ment must be right as well as the draft ad-
justment and the relationship between the noz-
zle and the end of the blast tube. All of these
items have been covered in the installation
ingtructions. To be sure thal the burner ad-
justments are right, check these with a CO,
analyzer, draft gauge and stack thermometer
for best information.

This is a very commeon source of high fucl bills.
A warm air furnace is designed to deliver
rating when fired constantly. To¢ large a fire,
which only needs to run part of the time in
coldest weather, puts more heal into the fur-
nace than there is heating surface available to
absorb. Stack temperature will be cxcessive.
Be gure that the burner input is correct for the
house. '

This reduces air circulation over the furnace,
therefore, efficiecncy is reduced. Air filters
should be clean and the blower should be set
to deliver sufficient air to keep the tempera-
ture rise through the furnhacc down to approxi-
mately 100" F. when heating the house in cold-
est weather.

Be sure that eleciricily is reaching the primary
terminals of the transformer. Use a test lamp
for ascertaining this. Check the secondary by
connecting one high tension lead to one high
voltage terminal and hold the end of this near
the other terminal to see if you get a proper
spark,

Do this by slowly running the exposed end of
one high tension cable along the length of the
other high tension cable to watch for sparks
jumping through any cracks in the insulation
on these wires.

This is a rather common, as well as elusive,
source of ignition failure. Frequently the por-
celain insulators are cracked with cracks so
fine that they are hardly visible. You can test
for this as you tested for insulation eracks on
the high {ension cable. Run the exposed end
of one of the high tension ignition cables
slowly over the porcelain insulator of the elec-
trode connected to the other transformer
terminal. Where the porcelain leaks you will
observe a spark.



Probable Cause Correciion

d.

C.

Dirty electrodes.

Electrode adjustment wrong.

X1V. BURNER PULSATES

o,

h.

Defective Nozzle—Try a new nozzle. Tt might be necessary to try two or three nozzles of a different
make or spray pattern before you get onc that exactly suits the joh. Just because the nezzle is new
does not always mean that it will burn pertectly,

Inadequate Draft—Bad chimneys have caused many a pulsation trouble job. Remember that for sys-
tems up to about 2.0 GPH, you should have a chimney capable of producing a draft at least ag high
as .06” water gauge. Set the barometric control for 04" at the furnace flue collar, and this should
give about .02" above the fire. If higher draft than this is available, we suggest that you use it and
you might relieve a pulsation problem. If there is no draft available on a cold start, introduce
secondary air as described in step “i” of this section,

Alr in Tine — Air in the suction line can create an irregular oil low. Be sure to purge all air from
both the suction line and the high pressure nozzle line if you have a pulsation problem,

Poor Nozzle Cut-Off — This condition will cause pulsation on the shut down. Refer to service in-
formation sheet on fuel pump.

Check All Adjustments — The adjustment of the nozzle in relation to the ond of the blast tube, and
the adjustment of the static disc as to its proper location.

Use Correct Combustion Chamber Size — Oil burner combustion chambers that are not the correct
size can cause serious pulsation problems. Refer to pot dimensional information and check to be
sure that pot size is correct for the nozzle size being used,

Furnace Plugged — If an oil burner adjustment has gone rather haywire, it can put an excessive
amount of soot inside furnace and this can be enough to substantially plug up the flue passages. Be

sure to clean the furnace and check to be sure that there 1s nothing in the radiator of the furnace that
has plugged it at the critical gas passages.

Restrict Flue Outlet — Sometimes very unusual pulsation troubles can be cured by reducing the
size of the smoke pipe connecting the flue outlet to the chimney. On some jobs, instead of having a
direct smoke pipe 1o the chimney, use a couple of elbows in connecling flue to chimney. Before at-
tempting the above make certain there is sufficient draft.

Introduce Secondary Air — We suggest this only as 2 last resorl. If the above remedies have not

sulved your problem, then you can always relieve pulsation by creating secondary air relief in the
heat exchanger,

Before trying to alleviate pulsation by introducing sccondary air, make certain that:
1. All burner adjustments are properly made,
2. The chimney flue is the correct size with no obstructions.
3. The radiator passages in the unit are not clogged with soot.

On most oil-designed furnaces there are pravisions for introducing secondary air into the unit. Mast
units that have this provision will have secondary air holes located direcily under the burner support,
The air entering these ports can be regulated as desired by an adjustable air shutter. When making
the secondary air adjustmeni we advise the shutter be completely closed and then open it just
enough to relieve any pulsation.

When attempting to introduce secondary air into a conversion installation, run a piece of 1” or 14"
pipe out from the combustion chamber to the cutside of the furnace.
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Probable Causse ) Correclion

XV. PUMP PROBLEMS:

If any of the pump problems listed below are encountercd, refer to the service information sheet

on fuel units.

Pump fails to deliver oil.

Poor nozzle cut-off (pulsation on shut-down)
0il leak

High 0il pressure

Low oil pressure

Pulsating pressure

Noisy pump

Tank hum

@ ope T

XVI. BADIO INTERFERENCE:

Weak relay coil in primary control. a. Replace control.
Dirt between relay armature and magnet core, b, Clean.

Dirly contactls, thus causing insuflicient con- c. Clean,

tact.

Ignition transfermer — Radio interference is usually caused by a feed back of high frequency waves
from the ignition on an oil burncr. These waves pass back through the translormer from the sec-
ondary to the primary side and are picked up by the house wiring circuil which acts as an aerial.
All of our oil burner {ransformers arc grounded at the mid-point of the secondary coil in order ta
act as a trap for such waves. However, should the house wiring circuit have more of an aerial effect
than this grounded transformer has a trapping effcct, then it may be possible for these high frequency
waves to pass back into the house wiring circuit and be picked up by the radio.

The first thing to do in attempting to eliminate radio interference is to establish a positive
ground for the oil burner. If the burner is so mounted that it is insulated from the main portion of
the furnace, there should be a bonding wire whizh acts as a jumper across the insulaling mount for
the burner. Make sure this bonding wire is in place. Nexi, install a positive ground for the burner
by soldering a wire to the oil supply line and running it to the water pipe. This will ground the
entire burner assembly. If you should find that with this positive grounding, the trouble still per-
sists, then try running a ground wire from the ground terminal of the disconneet switeh to a water
pipe. Many cases have heen found where house wiring circuits are not adequately grounded.

You may find it necessary, also, to run a ground wire from the radio itself, unless the radio
instructions caution against this procedure. Tt is only logical to assume that if a new radio is scnsi-
tive enough to pick up distant stations with a built-in aerial and no ground connection, that it can be
susceplible to an ignition transformer a few feet away il Lhe instrument is net properly grounded.
Try too, reversing the plug in the wall receptacle to change polarity.

If after establishing a positive ground by the HOT CROUND

above methods, you [ind thal the interlerence is

still present, then the solution lies in the use of

condensers atlached 1o the power lead near the r

transformer itself. In using ihese condensers, JUNGTION éox\! ]
[

TWo 1.0, MFD.
CONDENSERS
G0OV. D. C.

NI

we suggest that you follow Figure 12, BUT BE
SURE A POSITIVE GROUND FOR THE —
BURNER AND CABINET HAVE BEEN !\

ESTAELISHED FIRST.

Please bear in mind that the transformer fur-
nished with the burner is grounded in order to
help eliminate normal interference and if inter-
ference is persistent enough to cause vou lo
follow all of these corrcetive measures, then this
interference problem can be present with any
malke of transformer or burner. Stubborn cases
of interference can usually be traced to a com-
bination of house wiring attraction for the high RADIO INTERFERENCE WIRING DIAGRAM
frequency waves and sensitivity of the radio. FIGURE 12

—

]
[
L

TRANS- =
FORMER =

CROUND TO
WATER PIPE
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HOW TO CORRECT
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FIREPLACE

ASH DUMP
FOR
FIREPLACE

BAD CHIMNEY DRAFT CONDITIONS

Cavuse

Correction

1. Roof peldk or surraunding trees,
bulldings or objects higher than chimney
top.

Extend chimney to height required
above surrounding obijects. Minimum
height of chimney is 30 f,

2. Flue cop on chimnay,

Remove after extending chimney.

3. Coping smoller than inside of

chimney.

Enlarge size  of

interior,

to exact chimney

4, Inside dimensions of chimney too
small.

Chimney should be ot leost 8 x 12 in,
Before making mejor chonges, however,

©pen fireplace,

Seol opening.

Mewly built chimney.

Allaw 2 1o 4 weeks for drying out,

Too much draft.

Fig. 1

SMOKE FIPE ELBOW

Fig. 2 Fipe pushed too for
shown, interferes with draft

inside elbow, a3

L]
1
4
'
L]
!
1
i
i
i iry your present chimney for one
E seqson.
5. Brick and mortar locse or fallen | Replace brick, cementing tightly, and
out, causing air leaks, | seal all joints with mortar.
4, Loose bricks or mortar in inside i Rebuild chimney being svre to moke
wall saparoting double chimney. | tight connection,
7. Joist protruding into chimney, E Remove to give full clearance,
8. Brick, mortar or other obstruction E Loosen by roising ond lowering weight
lodged in chimney, i in chimney, Remove through cleonout
! door,
; -+
9. Soot accumulation in-offset. ! Remove.
10. Offset too short. E Straoighten or langthen.
11. More than one heating ap;pliance | Furnace should hove its own Aus with
conneacted te same chimney flue, ! no other smoke pipe tonnections. Per-
¢ manently seal unused openings with
} brick and mortar, See Fig, 4,
-12. 3moke pipe loose fitting, too long, | Moke connection tight with cement,
too many elbows, t shorten, avoid elbows if possible.
13. Smoke pipe protrudes info chimney E Moke end flush with inside of chimney.
or elbow too far (Fig, 2), ! For elbow connection, see Fig. 3.
14, Qpening between flues, E Stop vp openings permanently,
15. Loose fitting chimney clcanout door. | Keep cleanout door closed tightly.
' Seal with cement,
E
'
]
T
[}
:
L}

Install o butterfly hand domper in
first length of pipe connected to heoter,

11

| 1'_—:_—_—-;_'_-—_=7f—__=-

Fig. 3 If chimney ends only a short
distance below point where smoke pipe
enters, make “tocthpick ioint,” as shown,
Remove soot from below flue opening
regularly.

32

Fig. 4 If more than one haating ap-
pliance must be connacted to same
chimney flue, connect heater smoke pipe
to flue as ot B. Connect second pipe as ot
A, cutting into top of pipe and stopping
off the end.

PL7 ~pppa—



Tnprontant
INSTALLATION INFORMATION
SUNDSTRAND SINGLE-STAGE FUEL UNITS
MODEL J AND J SOLENOID

]

NOTE: This unit may be used on either single-pipe or two-pipe systems. Tt is shipped from tHe factory with the
internal by-pass plug left out and is, therefore, ready to be installed on a single-pipe system,

All Sundstrand fuel units are shipped from the factory with the pressure set at 100 P.8.1. Should it be necessary

to change this pressure refer to Figure 1.
Use pipe dope or thread sealer on all fittings and pipe plugs.

SINGLE-PIPE INSTALLATION , TWO-PIPE INSTALLATION
CAUTION: The bottom of the tank must be zbove the IMPORTANT: Be sure to insert by-pass plug as out-
pump where a “single-pipe’” System is used. lined below.

=iMTAKE PORTS
LSE HTHER SIDE FOR IMTARE Y
LME FITTING. TIGHTEM % ™ FIPE

PFLlber O CYHER SADE SECLRELY \

\\

" IWTAKE FOPTS
}I/w FTHERE SIDE FOR INTARE '
J LIMEFTTIMNG. TISHTEN [1," WPE
/PG ONOTHER HDESICIMRY

TOME ETAGE

Tr MEGLLATE

FRESSURE

FIRST AEAIVE CaF THEM,
T INCREASE FRESSURE,
TURK SCREW CLOGKWILE,
T2 DECHEALE TURN

SUREW COUMTER.CLOCKWYGF

-T0 REGLLATE
PRESSURE ._
FRAT RO CAF, THEK. NOZILE PORT — —e [
1Q INGAEASE PRESSURE.

fy TURH SCREW CLOCHIWISE. :a:NwZ_ZL:nLT:“

TO BECREASE TURN ]

NOTZLE PORT —p= [N
i ICAEW COUNTERSLOCKWISE

COMNECT NOIZLE LINE

HERE LISING L= FTTIGS * AY.PALSS PLUG

Bt LURE TG INSERT
THIS ALUG.

PETURH PORT

GAGE FORT ——

BAGE PORT —— . FlG. .I FlG. z Sm'm“:nmm
RETURN FORT PLUG
TIGHTEN THIS PLIMS. SECLHABY
1, Remove 14 intake port pipe plug from either side of L. Remove 14" Intake Port pipe plug from either side of
the unit and assemble intake line fittings. the unit and assemble intake line fittings.

2. Tighten return port plug and 14" pipe plug in unused 2. Unscrew' 147 return port plug.

intake pott. - 3. Remove internal by-pass plug from cloth bag and

. . insert as shown in figure 2,

3. When starting burner, be sure to bleed air from the
system by removing gage port plug allowing oil to
flow until it is free of bubbles or foam. _ 5. Tighten 14” pipe plug in unused intake port,

4. Assemble return line fittings in return port.

SOLENOID INSTALLATION

CAUTION: Before wiring solenoid installation be sure that power to burner
and motor is off.

CONDUT UG COYER SCREWS

GNE GM HTHER SIDE

1. Loosen two cover screws and remove cover as shown in figure 3,
2. Remove conduit plug from either side and connect solenoid terminals in parallel
with the burner motot or as recommended by the burner manufacturer,

SUNDSTRAND
FUEL UNITS

SUNDSTRAND MACHINE TOOL CO.

SUNDSTRAND

HYDRAULIC DIVISION, ROCKFORD, ILL.
FiG. 3



HOW TO DETERMINE THE CORRECT LINE SIZE FOR SUNDSTRAND FUEL UNITS

ONE-PIPE INSTALLATION

NOTE: Usr this systam anly wilh
inside tank whare Fusl Unit is balow

AIR — \"-—...

YENT
FILL

Total Length of INTAKE LINE in feet
(Including horizontal and vertical run)«

MAX. LENGTH OF ¥;” LINE

MAX, LENGTH OF 14" LINE

FIFE {
: betiom of tonk.
_[ Dimension “A"} J2| J31 34| 15| J6 11| 14l 15)] ¥6
Yj i o 60|29 19] 13 9 131| B8] 571 3%
STALL N ACCORDANCE i 5|39 261 17| 12 L5 76| 54
I\ﬁm—d LII_NIDE;WRITERS & z 98 | 491 36 | 221 15 | 146 94| 66
| LOCAL REGULATIONS ¥ 122 | 61 | 40 | 27 | 19 150 119 | B5
4 140 | 70 | 47 | 31 | 22 l 136 | 96
SHUT OFF YALYE BETWEEN g . 1500 | B4 ]| 54 | 36| 24 | l I § |109
TAME E FILTER

L+ MUN. FILTER

Do not use less than 34" O. D. Tubing

If no cil is available at nozzle or sharp cut-off is oot vbmined,
and shaft is rotating in direction indicated by arrow on body,
there may be an air leak in the suction line causing the unit to
be air bound, To correct chis, tighten all fictings and bleed air
trom the system through the gage port.

TWO-PIPE INSTALLATION

inside or outside tank Fuel Unit above tank

IMETALL IN ACCORDAMCE
WITH UNDERWRITERS &
LOCAL REGULATIONS

all Do not use less than

1" O. D. Tubing

f~~. RETURN-INSTALL a5
N LUNLESS PROHLIBITEL
BY LOCAL REGULATIONS

Total length of INTAKE LINE in feet
{Including horizantal and vertical run)«

MAX. LENGTH
14" Tubing

MAX. LENGTH
34" Tubing

Dimension “'B"

Intake 2113 J4| I8 )6 2113134 1J5 | J6
o 48 [48 1 40 | 30| 24 1 132|100
1 46 |46 | 37| 28 | 21 1507 | 128| 94
2 42 |42 | 34| 26| 19 | 115| 87
3 39 (9 | 31| 24 17 139| L10| 78
4 36 (36| 2822|116 127 98| 72
5 32 (322619114 140} 140| 119| 84| 65
&' 28 (28 t22| 17| 13 128 128| 100| 75| 57
7 24 (24119715 11 11| 150| B7| 651 50
g 21 t21 |17 |12] 9 91| 9L} 74| 55| 42
9 19 {19 |14 | 10 76] 76| 62| 46| 36
10 13 |13 Go| 60| 47| 36| 27
1 42| 42| 35| 25| 19
12 25| 25| 200 15

i
AL ppe MRV

IMSTALL IN ACCONDANCE
WITH UNDERWRITERS &
LOCAL REGULATIONS

/ S R TR AT )
SO RLSAS,

: AL FILTER
SHUT GFF vaLYl

SR S - UNIT
g

%@WK@WNM&&&’

Do not use less than
%* 0. D. Tubing

Inside or outside tank Fuel Unit below #ank

SHUT OFF
VALVYF

Total length of INTAKE LINE in feet
{Including horizontzl and vertical run) «

MAX. LENGTH

Dimension “D" 34" Tubing

MAX, LENGTH
15" Tubing

- - - - - - - -

Intake T[] s 6| [ F2 03 (Ja s | Js
5" 65 |65 |55 |40 |31 i 1 140
4 61 161 |52 38|30 1507 132
Y 58 |58 |49 |36 |28 125
2 56 | 56 |48 |35 |27 I I 120
1 52 |52 |44 |32 |25 145{112

Total length of RETURN LINE in feet
(Including horizontal and vertical run}.

Diniension "C”

MAX. LENGTII
33" Tubing

MAX. LENGTH
12" Tubing

For values above

5' install return line of same size as intake line,

Return J2 ]3| J41)5] Js 213114115 | Ja
o 4R | 48| 40 | 30} 23 132|100
I 52| 52| 43|32 27 145|115
2 54 [ 54| 45| 34| 28 150125
3 57| 57| 48| 36| 29 130
4 60 | 60| Sib 38| 3L 150 ' 140
5 65§65 54| 40 32 | ¥ 145

Total length of RETURN LINE in feet
(Including horizontal and vertical run) »

Dimensicn “E"

MAX. LENGTH
34" Tubing

MAX, LENGTH
15" Tubing

Return J21 )31 )4 181 )6 214|516
o' 48 | 48 |40 |30 23 135 (105
v 45 {45 |38 |28 | 22 I I 125( 96
2 42 |42 |36 [268 | 21 150° 115! 90
EY a9 (39 |33 |24 119 l 145110 | 8
4 35 Jas |20 {2117 150 95| 74
s 32 [32 [28 |19 s 115 ] 85| 66

Moximum line length: shown obove ore colculated for #2 oll ot 60° and 1725 RPM pump spesd

SUNDSTRAND HYDRAULIC DIV, o

TR 147 .7 /04

ROCKFORD, ILLINOIS




INSTALLATION INFORMATION

SUNDSTRAND TWO-STAGE FUEL UNITS
MODEL H AND H SOLENOID

NOTE: This unit may be used on either single-pipe or two-pipe systems. It is shipped from the factory with the
internal by-pass plug left out and is, therefore, ready to be installed on a single-pipe system.

All Sundstrand fuel units are shipped from the factory with the pressure set at 100 P.S.I. Should it be necessary

to change this pressure refer to Figure 1.

Use pipe dope or thread sealer on all fictings and pipe plugs.

TWO-PIPE INSTALLATION

SINGLE-PIPE INSTALLATION

IMPORTANT: On "two-pipe” system, Model H
must be mounted with return port at bottom
as shown in Fig, 1,

CAUTION: Where a “single-pipe” System is used,
the bottom of the tank must be above the pump.
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1. Remove 14" Intake Port pipe plug from either side of
the unit and assemble intake line fittings.

2, Unscrew retutn port plug.

3. Remove internal by-pass plug from cloth bag and
insert as shown in figure 1.

4, Assemble return line fittings in return port.
5. Tighten 34" pipe plug in unused intake port,
6. On two-pipe system, air bleeding is automatic.
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1. Remove 14" intake port pipe plug from either side of
the unit and assemble intake line fAttings.

2, Tighten return potrt plug and 14” pipe plug in unused
intake port,

3, When starting burner, be sure to bleed air out of the
system by removing gage port plug allowing oil to
ow uatil it is free of bubbles or foam.

SOLENOID INSTALLATION

CAUTION: Before wiring solenoid installation be sure that power to burner
and motor is off.
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1. Loosen two cover screws and remave cover as shown in figure 3.

2. Remove conduit plug from either side and connect solenoid terminals in parallel
with the burner motor or as recommended by the burner manufacturer.
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HOW TO DETERMINE THE CORRECT LINE SIZE FOR SUNDSTRAND FUEL UNITS
TWO-PIPE INSTALLATION

Inside or ouilside tank Fuel Unit obeve tank

Do not use less than
%7 0, D. Tubing

INSTALL IN ACCORDANCE tad
WITH UNDERWRITERS B H
LOCAL REGULAIIONS |

FILL i

Al -

.. RETURN~=INSTALL AS
SHOWN UNLESS PROHIBITED
BY LOCAL REBULATIONS

Total length of INTAKE LINE in feet
(Including horizontal and vertical run).

MAX, LENGTH MAX. LENGTH
Dimension "B’ 3" Tubing 14" Tubing

Inmke [H2[H3[H4[H5[He | [ K2l H3[H4] H5[H6

0 07| 87| 75| 66| 56

1 94| 84| 73| 64 | 54

z 90| 81| 70| 62| 52

3 87| 78| 67| 59| 50

4" 83| 74| 64| 36 | 48 150

5 80| 71| 62| 54 | 46

6 77| 68| 59| 51| 44

7’ 73| 65| 56| 48| 42

B 69 62| 53| 46 | 40 :

9 65| SB| 50| 44| 38 _ 147
iy 62| 55| 47| 42| 36 140
1y | 38| 51| 45| 39| 34 132
i2’ 55| 48| 42| 37 | 32 142 |124
13 51| 45| 39| 34|29 134 (114
14" 47| 42| 36| 32 | 27 140 |124 (105
15 43] 39| 33| 29| 25 149 {t3o 115 | 94

Between 15 and 20 feet of lift, use 15” tubing.

Total length of RETURN LINE in feet
(lacluding horizontal and vertical run)»

MAX. LENGTH
34" Tubing

MAX. LENGTH

Dimension "C” 14" Tubing

Return Line |H2|H3|H4|HS H6 H2|H3|H4|HS [Hs
o 5G] 56| 56|56 |56
1 61 6161|6161
2 66| 66| 66 | 66 | 66 150/
3’ 70| 70| 70| 70| 70
4 74| 74| 74| 74| 74
5 78| 78| 78| 78 | 78

Inside or outside tank Fuel Unit below tank

FILL PIPE Alk VENT -~

Do not use less than
3" 0. D. Tubing

INSTALL IN ACCORDANCE
WITH UNDERWRITERS &
LOCAL REGULATIONS

— LUHIT
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Total Length of INTAKE LINE in feet
(Including horizontal and vertical tun).

MAX, LENGTH MAX. LENGTH

Dimension D" 3%" Tubing 14" Tubing
Intake H2|H3[H4H5|H6 H2| H3 H4| H5| H6
1 90| 79| 68 ]
2! 95| 82|72 ’
3 99| 84| 74 150
4 102| 87| 77
5 o
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Total length of RETURN LINE in feet
(Including herizontal and vertical run)«

MAX. LENGTH
%g" Tubing

MAX. LENGTH

Dimension "E” 145" Tubing

Return Line | H2|Ha[H4|HsS |Hs H2z| H3| H4| H5{H6
1y 56| 56| 56] 56| 56
1’ 52| 52| 5252|552
2 48 | 48 | 48 | 48 | 48 150’
3 44| 44 | 44144 | 44
4 40 | 40 | 401 40 | 40 '
5 3535|3535 35 140|140 | 140 | 140 (140

SINGLE-PIPE INSTALLATION

AL = . .
VERT USE THIS SYSTEM ONLY ON INSIDE TANK Total Iength of intake line in feet
o AND HEAD PRESSURE INSTALLATION (including horizontal and vertical run) .«
MAX. LENGTH OQF 34" LINE MAX. LENGTH OF 147 LINE
Dimension “A” | H2| H3 | H4| H5| Hs Hz! H3| H4| HS| H6
FNSTALL I ACCORDANCE o' 75 (38 |23 117 | 11 90 | 65 | 4%
LOCAL REGULATIONS 1 105 [ 53 | 32|23 | 16 125 | 88 | 62
ol 2 135 | 67 | 39 | 28 | 20 116 | 78
TANK SHUT GFF YALYE BETWEEN ar 82 | 48 1 38 | 24 | I 138 | 95
TANK & FILTER 4 B | 95|57 |41 28 110
/ AUX. FILTER 5 = (110 | 66 | 48 | 33 15¢/ I 130
2 -
il i ;[___Fl R Do not use less than 3” O. D. Tubing
@ UMT
INTAKE —o
F /
L
* ABQVE LINE LENGTHS FIGURED FOR AN OIL VISCOSITY OF 52 S.5.U. AT &0 P.
SUNDSTRAND HYDRAULIC DIV. o ROCKFORD., ILLINOIS



SIMPLIFIED FIELD SERVICE
FOR “J”” AND “"H"” FUEL UNITS

model ‘J"' single-stage

MODEL “J” QPERATION — Using the schema-
tic diagram as a guide, the operarion of the
Model ] Single-Siage Fuel Unit may be explained
as follows:

/INTAKE FROM TANK

E ' INTAKE
—

ROLLER

=£§55#ﬁ¥*§§§%z
335

SUNDSTRAND

When the o1l burner motor staris, oil 1s drawn
from the tank through the intake port into the
strainer chamber. The roller and rotor separate
on the intuke side as they revolve, causing oil to
be drawn from the strainer chamber into the
segments of the Rota-Roll pumping members.
When the roller and rotor revolve toward the
pressure side, the separations close, forciag oil
through the pressure port to the halanced valve.

Oil flow to the valve is continuous duting
operation, causing pressure acruation of the valve
piston, This oil pressure on the piston forces it
from its position on the nozzle cut-off sear allow-
ing oil flow into the nozzle line. (il in excess of
nozzle capacity is by-passed through the valve
back to the strainer chamber on a single-pipe
system or to tank on a two-pipe system. The
pressure at which the valve opens is determined
by the setting of the valve spring. Spring tension
is controlled by the pressure adjusting screw.
Turning the screw to the right increases the
pressure; turning it to the left decreases the

pressure.
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model “H’ two-stage

MODEL “H” OPERATION — On long line and
high lift installations, a high vacuum coandition
mauy exist and air may be drawn into the fuel unit

with the oil. To purge this air, the Model H is

constructed with two scts of "Rota-Roll” pump-
ing members.

The first stage gear set draws oil from the tank,
through the intake port, into the strainer cham-
her reservoir. All air drawn into the unit riscs to
the top of the strainer chamber. This air and
excess oil is drawa into the first stage gear set
and pumped back to tank.

The second stage pump draws only solid air-
free oil from the bortom of the strainer chamber
reservoir and pumps it under pressucre to the
valve. Oil pressure acting upon the valve piston,
causes it to move from its position on the nozzle

- cut-off seat, allowing oil low into the nozzle line,

Oil in excess of nozzle capacity is by-passed
through the valve to the bottom of the strainer
chamber reservoir. For the Model H, pressure is
regulated by the pressure adjusting screw in the

same manner as the Model J

The Model H must be mounted with the
valve down to purge qir as described above.
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WHEN and HOW to use SUNDSTRAND Single-Stage

and Two-Stage Fvel Units

]

L

MODEL ‘)" SINGLE-PIPE — (On an inside tank instal-
lation when the tank is mounted above the intake ports
of the fuel unit, a single-stage Model J unit can be used
with a single-pipe system. This type of installation is often
referred to as a head pressure system, and a remrn line
is not necessary.

The Model ] is shipped from the factory with the inter-
nal by-pass plug left out; therefore the unit is ready o be
installed on a single-pipe system as received. The intake
line should be 3/8” O.D. copper tubing, but when intake
lines exceed the recommended lengths for 3/8" O.D.
tubing, 1/2” Q.. tbing should he used.

MOBDEL “J" TWO.PIPE — On ecither an inside or out-
side tank installation when the intake ports of the fucl
unit are above the bottom of the tank, the Model ] single-
stage unit can be used with a two-pipe system where
vacuum dees not exceed 10", A vacuum condition will
exist when there is lift in the intake line.

T'o install the Model J on a two-pipe system, the hy-pass
plug must be inserted and the intake and return lines
connected using 3/8” or 1/2" OD. copper tubing in
accordance with Sundstrand’s recommendustions. Return
Line should be inserted in oil as deep as Suction Line.

MODEL “H" TWO-PIPE—The Mdadel H two-stage Fuel
Unit can be used with either an ourside or inside tank
installation when the intake ports of the fuel unit are
above the bottom of the tank.

_ The H is recommended for two-pipe insmallations
having exrremely long lines and high lifts with vacuum
up to 20”. The Model H can be insralled on a single-pipe
head pressure system, but it will then function only as a
single-stage unit.,

To install the Model H on a two-pipe system, the by-
pass plug must be inserted in the unit and ao intake and
return line connected using 3/8” or 1/2" tubing in
accordance with Sundstrand’s recommendarions. Re-
tarn Line should be inscrted in oil as deep as SucrionLine.
The unit must be mounted with the volve down to
assure alr purging.




annval performance checks

¥, Check Shut-OH Valve and Line Filter.  Replace or clean car.
widge in line filter if dircy. Be sure o open shut-off valve.

A, Chaek Mrainer. Clean strainer using ¢lean fuel oit or kerosene.

5, Check Bfficioncy. Insert pressure gage in gz2g€ port. Reason-
ahble flame at 150 P.5.1. Reset valve to original setting to prevent
ovet fiting.

vpiris il
g PR
s

i

2. Chock Noxxla Assambly. Clean the poszle accoeding to mapu-
facturer’s recommendations.

4. Check Connections. Tighten all connections and hoings in che
intake linc and wnused intake port plugs.

4. Chack Cov-OM. Insert pressure gage in nozzle port. Upon shut
down pressure should drop approximately 15 P.5.1. If pressure drops
te 0 D.5.L, cut-off sear may he damayged.




SUNDSTRAND

trouble shooting

NO
OIL
FLOW

(il level below intake line in supply tank,
Clogged strainer.
Clogged nozzle.

Air leak in intake line.

Restricted intake line. (High Vacuum
Reading).

Atwo-pipe system that becomes air bound.

A single-pipe system that becomes air
bound. (Model } unit only.)

Slipping or broken coupling.

Rotation of motor and fuel unit is not the
same as indicated by arrow on pad at top
of unit.

Frozen pump shaft.

remedy

Fill tank with oil.
Remove and clean strainer.
Remove and clean or replace nozzle,

Tighten all fittings in intake linc. Tighten unused
intake port plug. If there are valves in the line, be
sure the valve stems are packed solid and tightened
securely.

Replace any kinked tubing and check any valves in
intake line. '

Check and insert by-pass plug.

Locsen gage port plug and drain oil until foam is
gang.,

Tighten or replace coupling.

Install unit with correct rotation.

Returnunit to approved service station or Sundstrand
factory for repair.

OIL
LEAK

Loose plug or fitting.

Leak at pressure adjusting cap.
Blown seal {single-pipe system).
Blown seul (two-pipe system),

Seal leaking.

Dope with good quality thread sealer.

Brass washer may have heen left out after adjustment
of valve spring. Replace washer. Threads on screw
may be stripped. Replace adjusting screw assembly.
On single-pipe system, check to see if by-pass plug
has been left in unit. Remove plug.

Check for kinked tbing or other ohstruction in
return line. :

Remove seal and shaft and examine bronze and steel
surfaces for scratches. Check diaphragm for tears
or frayed edges. Replace damaged parts.

NOISY
OPERATION

Bad coupling alignment.

A gear click may be noticeable if pumping
members have been changed.

Tank hum on a two-pipe system and inside
tank.

Loosen fuel unit mounting screws slightly, and shift
fuel unit in different positions until nois¢ is elimin-
ated. Retighten mounting screws.

Continued operation for several hours will usually
eliminate this noise. '

Add anti-hum device (our part No. 102079} in the
return line.
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SUNDSTRAND

backwards.

cause remedy
PULSATING Paruiully clogged strainer. Remove and clean strainer.
PRESSURE Air lcak in intake line. Tighten all fittings and valve packings in intake linc.
Air lcaking around cover. Be sure strainer cover screws are rightened securely.
IMPROPER
NOZZLE
CUT-OFF
unit. After & minute of operation shut burner down. If the pressure drops approximately 15 P.8.L
from normal operating pressurce, the fuel unit is operating properly and air is the causc of im-
proper cut-off. 1f, however, the pressure drops to 0 P.S.I.. one of the following four conditions
*1s the cause of improper cut-off:
*Piston seat damaged. Replace piston.
*Piston stuck. Remove and stone burrs on outside of piston,
*Damaged bronze seat on nozzle plug. Remaove and replace.
*Foreign material in neoprene seat on | Remove piston and clean neoprene seat.
| piston.
Strainer cover loose. Tighten 8 screws on cover.
Air pocker berween cut-off valve and | Run burner stopping and starting until pulsations,
nozzle, smoke and after flame disappear.
Air leak in intake line. Tighten intake fittings and packing nut on shut-off
valve. Tighten unused intake port plug.
LOW Defeciive gage. Check gage against master gage. _
OIL  Electric motor not up 1o rated speed. Make sure motor is rated for 1725 R.P.M.
PRESSURE Nozzle capacity is grearer than pump | Replace fuel unit with one of correct capacity.,
capacity.
HIGH Deiective gage. Pressure gage should be checked against master gage.
OIL  Stuck piston. _ Remove piston and stone burrs on outside of piston.
PRESSURE pision and sleeve may be asscmbled

Remove piston and sleeve and assemble correctly.

SUNDSTRAND

HYDRAVULIC DIVISION,

FUEL UNITS

SUNDSTRAND MACHINE TOOL CO.
ROCKFORD,
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Hang this Card in the Vicinlty of Burner or ai Ouiside
Entrance of Basement

ARMSTRONG FURNACE CO.

COLUMBUS
OHIO

LISTED BY UNDERWRITERS' LABORATORIES

DES MOINES

IOWA

OPERATING INSTRUCTIONS

1. These operating instructions are for the
following models: D2-1, D2-2, D2-3, D4-1,
D4-2, D4-3.

2. Fual:
Use No. 2 fuel oil Commercial Standard
CS 12-48. No. 1 fuel oil can be used if
No. 2 is not available,

3. To Siart Burner:

a. See that sufficient oil is in storage
tank.

b. Move indicator on Thermostat a few
degrees above room femperature,

c. Open oil valve in suction line to
burner.

d. Turn on electrical current at wall
switch,

e. If burner does not start, press in on
button in front of primary combustion
control and release slowly,

f. Bleed air from suction line. All
models are equipped with vent plugs
which can be removed to permit a rapid
removal of air. Operate Burner and re-
place plug. This procedure applies to
installations not having a return line.

4, To Restart Burner In Case of Ignition
Fallure.

a. Open door of heating unit and allow
combustion chamber to cool and vapor
that has accumulated in heating unit to
pass up chimney. When vapor has dis-
appeared, press in button in front of
primary combustion control and release
slowly.

b. If vapor accumulates in combustion
chamber and does not ignite, stop
burner by opening wall switch.,

c. Failure to ignite is due to a defective
transformer or carbon on the electrodes.
A service man should be called to rem-
edy this trouble,

d. Failure of il vapor to appear in com-
bustion chamber indicates a clogged
nozzle or air hound pump. Call service
man to correct trouble,

'

5. Should tank run out of oil during heat-
ing season, remove air, from suction line

and start burner as directed in paragraph
3.

8. The adjustment of the o0il and air are
made by the installation man. These ad-
justments should not be changed by the
owner.

7. To Shut OH# Burner for the Summaer:

a, Turn off electric current at wall
switch.

b. Close o0il valve in suction line to
burnher.

8. To Restart Burner in Fall:
a. Replace Filter Cartridge.
b. Examine heating plant for leaks.
¢, Examine smoke pipe and replace if
rusted.
d. Have electric ignition system and all
controls checked by service man.
e. Remove air from suction line and

start burner as instructed in paragraph
3.

9. Burner can be stopped at any tlme by
shutting off electrical current at wall
switch.

10. Oiling.
Motor should be oiled twice a year. 0Oil
cups are located at each end of motor.

11. To Clean Strainers, Procead as Fol-
lows:
a. Shut off burner at wall switch.
b, Close valve in o0il suction line to
burner.
¢. Remove strainer by removing the
serews of fuel unit. Wash strainer in
kerosene and replace.
d. Start burner as directed in para-
graph 3.

NEVER BURN GARBAGE OR REFUSE IN THE FURNACE

Burner Installed By

Dealer’s Name

Phone Number: Day

Dealer’s Address ... .

. Date of Inatallgtion

Night . . ..






