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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

10

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

L I T I A |

USE OKWE PIPE SYSTEM WITERE BOTTOM OF 1
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UM [NRTGE T‘ANK INS]'ALI.A‘T[ON WHERE BURNER FUM\P
MUST LIFT OIL, A TWO.RIPT SYITEM [& HECOMMENDED,
FROUEED AS OUTLINED FUR QUTSIOE TAWE INETALTATIEN
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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,

Sl

SIGH FiTTING OAN BE USED.

1—Fill Pipe 2" Gal-
vanized Pipe

2—Vent Pipe 114" Min,
Galvanized Pipe

3—Tank Gage
4— Shut Off Valve
5—Fuel Filter
€-—0il Burner

7—0Qil Feed Line ic
Heating Unit

8—Heating Unit
8—Heiurn EIl or Ap.

proved Vent Line
Cap

10—Tanlk Legs 114~ Pipe
I1—Floor Flange 114"y4”

12—Qverpass 2~ Galv,
ipe
13—Pipe Tee

: UAR CONTINVOUS CoJ'FEA TURING VSUALLY IT SAN BE ARRANGLD -5 i I

My ON THE SUCTION ANL RETUNN TO HAVE THT: FILL PIPE SERVL 1 uctien Line.
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'- TALNED. " E 3 T IL. -

e THHUUGH A 3TRAIGHT COMPREE- LINE NEAR a Pec. 1o 1z

DIVEWAY A%
SHOWN BY [TEM ¢5. 2_Return Line

3—Vent Pipe 11” Min.
Gaivanized Pipe

4—Fill Pipe and Tes:
Well. 2" Galvanized

Pipe

| SLOBE YENT LINE =
A DOWN T TANK, - - | |

- s sLoRe
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= P -i T
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- MEAREST WALL ar BLDE. )

OIL_BURNER WITH TWG.STAGE
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S I

"HASE TANK

|
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! SLIF FITTING
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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
{MIN. HOHEYWELL COMTROLS)

ROOM 115 VOLT LINE COMBINATIGN FURMACE | J1
THERMOSTAT COMTROL TYFE LA401 ! FUSED | 4
00 | SERVICE SWITCH é
; Fusen | © b iy
' . N
SERVICE SWITCH p o i GROUND LiNE| |HOT LINE
= o v 1
| i | B = »
I
) GROUND LINE | {HOT LINE WRNG OR8]
i STACK SWITCH hath I STACK SWITCH KNCCK-OUT BUX [~
‘ FROTECTORELAY ! [ PROTECTORELAY
TYFE RASIS . TYPE RABYS
! T :Q\ : ' VT Y ?k 2
i T __o_:T_ ) ‘ RS S
‘{ i !,. =
. : S
WIRING BOX LINE WITCH h BELOWER QR
— FIRING 80X . e {GPTIGHAL Y % FAN mGTOR
; LIMIT 1. B
,_ WIRE KEY ; WIKE KEY
IGMITION 1GHITION e LW YOLTAGE
— . LOW YOLTAGE
TRANSFDRMER LTHERM(}STAT WIRE TRANSFORMER THERMOSTAT WIRE
— 14 GA.LIKE VOLTAGE
o I ) T R
CONGUIT GR BX CABLE
BURMER MOTOR CONDUIT OR BX CABLE BURNER MOTCR
WIRING DIAGRAM FOR GRAVITY WARM AIR INSTALLATICH WIRING DIAGRAM ECR EORCED WARM AR INSTALLATIONM
{MIN, HONEYWELL CONTROLS} (MIN, HOMEYWELL CONTROLS)

. 115 YOLT LINE T 115 ¥GLT LINE T
ROOM |
THERMOSTAT . d,, ¥ RQCM THERMOSTAT

FUSED - 150

0_?_ SERYICE SWITCH FUSED /

| ' T e SERVICE $WITCH %}_’
)
O o
wo R194 GROUND
1.3 }4? RELAY LM? "ot
T 3 _STACK SWITCH FRESSURETROL LIKE
T N PRGTECTORELAY o
SERIES 40 HOT LINE ! F 406 &
AQUASTAT \ TYFE RABYE
ol - GROUHD LINE —= i
; | c
‘ STACK SWITCH T
' [Pm‘rscmnsu?l »
TYPE%SM £ WIRING BDX
1T
AT |
| | i L . WIRE KEY
. — —————
q:t‘:;::_;;mn WIRING BOX LINE SWITCH /1] VEHITION — "2: E‘;”ﬁ';';ﬁﬁ, WIRE
(OPTIONAL} (b TRAMSFORMER
14 GA.LINE YOLTAGE
; WIRE KEY ¢ WIRE ENCLOSED iH
.. i . LOW VOLTAGE BURNHER MOTOR % CUNDLIT OR BX CABLE
IGHITIGN THERMOSTAT WIRE
TRANSFORMER ) —— 14 GALINE YOLTAGE
BURNER MOTOR WiRE FMCIOSED IN

WIRING DIAGRAS FOR STEAM INSTALLATION
(MIM. HOHEYWELL 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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