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2nd Edi t ion

HANDBOOK

of

OIL BURNERS

and

WATER HEATERS

F O R E W O R D

The original edition of the Carlin "Handbook,"
published in 1959, has proved so popula! that we have
prepard a second edition completely updated to
include the numerous changes which have occurred in
tlle interim.

Again we have collected in one handy place a wealth
of information for oi1 burner men-particularly in-
stallers and service pe$onnel-to assist in obtaining
the best possible perfohance from Carlin heating
equipment.

We suggest that you carry this handbook o[ every
job: it will save you hours and hours of valuable time by
giving you tie facts and figures you need-when you
need them!

Altlough every effort has been made to include all
important data, it is impossible to cover every need for
information in a publication of this size. This is
particularly true with reference to replacement parts.
Although we have included at the back of tJ:e book a
listing of major components and their interchangeable
use, we wish to remind oui readers of the availability
of a complete parts list (PL-60) which illustrates and
numbers every part for every Carlin model. If you
don't have this helpful reference, request a copy today
from your wholesale! or directly from us.

If the answe$ to your questions are not found in this
"Handbook," feel free to call olr us. The experience of
Carlin engineers, representing a lifetime of speciali-
zation in heating equipment, is yours to draw on. Our
aim always is to give careful, prompt, and courteous
attention to every request,

Also, may we
improving the
always welcome.

suggest to you that your ideas for
Carlin "Little Red Handbook" are

a

Published September 1966

t3.e /;at*,
n

B. C. Lindberg, Preiident



CARLIN "Flame Retention Head" BURNERS CARLf N "Flame Retention Head" BURNERS

Carlin "Flame Retention Head" burners, in combination with
well-known Carlin advanced-design features, produce a quiet,
high-tempetature flame that is also quick-starting, free of
pulsation and of proper shape for clean firing in frequently
encountered low and narrow combustion areas as well as in
low-base and Scotch Marine-type boilers.

Exceptionally favorable COr readings (in relation to burner
firing rate), with low stack temperatures and zero smoke,
indicate the high combustion efficiency regularly obtained,
even in restricted combustion areas and under subnormal draft
conditions.

The many outstanding features of these burne$ together
with their simplified, functional construction, assure depend-
able performance with the utmost economy-both in operation
and maintenance.

All  models except 1200FR avai lable for either pedestal or
f lange mounting, Model 1200FR avai lable for pedestal mount-
Ing only, For information on f langes, refer to pages 104-105.
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CARLfN "Flame Retention Head" BURNERS

M O D E L
N O .

F I R  I N G
RANGE*
(GPH)

MOTOR
(HP)
G )

FU EL
UNIT
(b)

TRANS,
FORIIl ER
(vol ts)

N0zzLE(s)
(d )

DELAYED
otL

VALVE

150 -2R 0.65 1.25 fi

'/t

I stage 10 000 Single 80' 0pl ional

1501{-3R1.00 1.65 l -s tage 10,000 Single 80" 0pi ional

400N-2 0.65 2.00 I srage 10,000

10,000

Singlp 60" 0plronal

400 -3 1.50 3 00 '/g l stage Single 60" 0pt ional

450FR-l 1.50 3.00 % l stage 10,000 Dual 60" Standard

450FR -2 3.00 4.50 t-s{ag"o 10,000 Dual 60' Standard

T(]{)FR 3.50 6.50 16 2 stage 10,000 Dual 60" Standard

950FR,t 3.50 /.00 2.stag"" 10,000

10,000

oual 60' Standard

950FR-26.00 9.30 liut:
2 stage

Dual 60" Standard

r200FR-1.6.00 9.s0 % 12,000 Dual 60" Standard

t200FR-29.00 12.00 t/q 2'stage 12,000 Dual 60" Standard
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N O T E S
(a)  Mo ior  i s  lone-hour  du ty  type  (capac i to r  s ta r t ,  induc t ion  run  on
lv lode ls  120OFR 1  and '2 )  wr th  sa fe ty  over load cont ro l .  Compl ies  w i th
NEMA spec i t i ca t  ons .
(b )  Fue l  un i t  has  bu i l t . in  s t ra iner  and pressure  regu la t ins  va lve .
Capac i i y  o t  s t ra iner  equa ls  o r  exceeds max imun f  r ing  ra te  o r  burner .
Equ ipped w i th  easy  i low b leed va lve .
(c )  Trans former  i s  heavy  du ty  type  sh ie lded to  e l im ina te  rad io  and

(d)  Nozz les  are  ho l low cone spray .  Eased on  exper ience in  some
i ie ld  app l i ca t ions ,  i t  i s  poss ib le  tha t  a  60"  nozz le  in  p lace  o f  an  aO'or
a  45"  in  p lace  o f  a  60"  as  l i s ted  may prov ide  a  be t te r  f lame pat te rn  fo r
a  par t i cu la r  ins ta i la t ion-  These changes are  suegested  when the  f lame
p z t t e r n  a p p e a r s  t o  b e  i m p i n e i n g  o n  t h e  s i d e  w a l l s  o f  a  c h a m b e r .
(e )  So leno id  type .  Combinat ion  de layed.open ine  and ins tan taneous

ELECTRICAL CHARACTERISTICS- l  l5 -  120 vo l ts ,  6O-cyc le ,  l -phase.
1725 RPM.  For  lu r ther  in fo rmat ion  re fe r  to  paee 107.

ALL MODELS EXCEPT 12OOFR AVAILABLE FOR EITHER PEDESTAL
OR FLANGE MOUNTING.  MODEL 12OOFR AVAILABLE FOR PEDESTAL
MOUNTING ONLY.  FOR INFORMATION ON FLANGES REFER TO
PAGES lO4-105.
*GPH ra t ings  are  based on  sea leve l  to  2 ,OOO l t .  e leva t ion .  For  every
I ,OOO f t .  r i se  over  2 ,000 f t . ,  reduce the  max imum GPH ra t ing  by

a a



CARLIN "Flame Retention Head" BURNERS
INSTALLATION, ADJUSTMENT,

AND OPERATING INSTRUCTIONS
Combus t i on  Chambers
The combustion chamber dimensions (see opposite page) are
offered as guides which are applicable in general to field
installations. Designed boiler units with chambe$ not sized
to the chart can often be fired with "Flame Retention Head"
models at the firing mte specified by the manufacturer. A
corbel across the chamber at the back wall (opposite the
burner air tube) will usually benefit the process of combustion.

Although the general shape of the "FR Head" fire lends
itself to rectangular or oval shaped chambers, this does not
eliminate the use of round chambers. While round chambers
are not shown in the chart, many installations where tound
chambers exist are being fired efficiently with "FR Head"
models, especially in the lower ranges of 0.65 to 2.00 GPH.

Inspection shows that in many of these cases the ends of
the flame appear to "mushroom" back into the main body of
the fire with no evidence of dirt or smoke. Actually the condi_
tion to be avoided is the accumulation of carbon on any part
of the chamber due to impingement of the flame.

In burner replacement work, it may be found tiat the
existing chamber is in good condition but its dimensions are
larger than shown on the chart for "FR Head" models (page
11). It is suggested that the burner be installed without mak-
ing changes in the chamber until a combustion effrciency test
has been made, It has been found that the efEciency test olten
shows it is not necessary to alter the chamber, thereby saving
material and labor.

Combustion Cham ber Material
The higher flame temperature developed by "FR Head"
burners requires the use of a good refractory capable of witl-
standing heat as fol lows: 0.65 to 1.20 GPH, 2000'F (1100"C);
1.20 to 3.00 GPH, 2300'F (1260"C); 3.00 to 5.00 GPH,
2600'F (1425'C); 5.00 to 12.00 GPH, 3000"F (1650'C). In-
sulating refractory is recommended up to 5.00 GPH.

During the past few years, new combustion chamber mate-
rials have been introduced to the industry. The "blanket"
styles such as Johns-Manville's "Cera Felt" and "Cera Form,"
Carborundum's "Fiberfrax" and more recentlv Babcock &

CARLfN "Flame Retention Head', BURNERS
Wilcox's "Kaowool" have proved very satisfactory from a
performance angle in domestic-size installations. The avail_
ability of these materials enables the industry to provide (1)
Iinings for damaged chambem, (2) more actual combustion
area within the same unit due to reduced wall thickness of
the chamber, and (3) a replacement chamber that mav be
inslal led in un;ts where i t  is a major service problem to re-
place.a-damaged chamber with a precast typi as original ly
supplred.

COMBUSTION CHAMBER D IMENSIONS AND F IREBRICK
REQUIREMENTS FOR I ' FR  HEAD"  BURNERS

W = W I D T H  L :  L E N G T I i  H = H E I G I I T
C =  DISTANCE FROTI I  CTIAIUBER FLOOR TO CEI {TER OF ITOZZLE

Sr lck  requ i remenls  a re  based on  9- inch  , \ i .a igh t "  b r ick  (9 , /  x  ayr ' ,  xZyr , )
*To  de ie rmjne  to la l_ f i reb i rck  requ i femenrs ,  add number  io r , ,WALLS, ,  G i ther  f ta t  o r  on
edse)  and number  fo f  "FL00R."

No e \ l rA  are  a losed io r  .1  lhe  abor 'e  ouant r t ,es ,  A  p ,o r [  Fnr  maautac t  | le r  o t  l reD j r  k
s  a tes  |J la r  Lsra l  /  5  l0% e i t ras  a re  dodpd to  lakd  Lare  o t  (u l l rng  a1d o .ea \agp.

S E C T A I { G U I A R



CARLlN "Flame Retention Head" BURNERS CARLf N "Flame Retention Head" BURNERS

DIMENSIONS FOR COMBUSTION HEAD SETTINGS
Figure I

FLAME
P RErENrloN

-  -  RNG. \

t /,i]lhJ _-l /4rh\

a \::/ l?1 
\:=/

i \:./

Models 150tt and 400tt

F igu re  2 .

(See drawing ,  oppos i te  page)

MODEI
|lo.

B c D
TUSE AND fLAII IE
RETENTIOII  RI I IG

ASSEIIIBLYspa.k gap

r rng

E

Length

l50r{-2R %

l50t't-3R %

400t{-2 h %

400r{-3 %

450FR-l /, 2% 4

450FR-2 I' ?%

TO()FB % 3Ys

950FR-l % 3 h

9508R-2 1As 3Y2

l200FR-l '/1 3 h 4

t200FR-2 t/t 3Y1 4

NoIE: l4odels 150N and 400N have sinsle nozzle. lvlodeh 450rR, 7001R,950FR, and l200rR
have dua l  nozz les .  A l l  d imens ions  in  inches .

.dk
=@o-

!rodets 450rR, 700FR,
950FR, .nd lzfllfl

BURNER POSITIONING AND INSTALLATION

Flange mounted models 150N,4O0N' 45OFR' 7o0FR'
and 950FR.

1. Remove combustion head assembly to avoid damage.

2. Mount flange with gasket to boiler front. Be sure set
screws are at the toP.

3. Measure distance from inside front wall of combustion
chamber to outer face of flange

4. From end of air cone, mark the air tube at a point equal
to measurement determined in step 3.

5. With set scre\rs of flange collar loosened, position burner
so that marking on tube aligns with oute. face of flaoge'

6. Hold burner up as far as possible and firmly tighten two
set screws in flange collar. This will insure a slight down-

7 .

8 .

9 .

10 .

ward pitch of the air tube to the combustion chamber
and prevent any after-drip of oil from tJle nozzle working
back to the fan housing. (OD Models 150N, 400N, and
45oFR the set screws bdng the pressure shoe into contact
with the at tube; on Models 700FR and 950FR the set
screws bear directly against the air tube.)

Inspect with flame mirror to make sure end of air cone is
flush witi inside surface of combustion chamber. UN-
DER NO CONDITION SHOULD THE AIR CONE
EXTEND INTO THE COMBUSTION CHAMBER.

Install combustion head assembly using proper nozzle(s),

Complete oil piping and electrical connections.

Set air shutter and adjust combustion head assembly
as per instructions following.



CARLfN "Flame Retention Head" BURNERS CARLfN "Flame Retention Head" BURNERS

Pedestal mounted models 150N, 400N, 45OFR, 700FR,
95OFR, and 120OFR.

1. Remove combustion head assembly to avoid damage.

2. Adjust pedestal height so that burner air tube fits into
opening provided in combustion chamber wall.

3. Position burner so that face of air cone is flush with
inner wall surface of combustion chamber. UNDER NO
CONDITION SHOULD THE AIR CONE EXTEND
INTO THE COMBUSTION CHAMBER. A slieht down-
ward pitch of the air tube to the combustion chamber wil l
prevent any after-drip of oil from the nozzle running
back to the fan housing.

4. Seal around the air tube with insulating material. Make
certain no particles of cement become lodged on the
inner surfaces of the air cone as such particles will distort
the flame.

5. Replace combustion head assembly using proper nozzle(s).
Distance from combustion chamber floor to center of
nozzle should correspond with dimension "C" in table
on page l l .

6. Complete oil piping and elect.ical connections.

7. Set ai. shutter and adjust combustion head assembly
as per instructions following.

.  tGt t t t tOt t :  In termi t tent  (UL in terrupted)  ign i t ion I
:  or  constant  (UL in termi t tent )  ign i t ion is  appl icable :'  to  a l l  "FR Head" models.  :

AIR SHUTTER ADJUSTMENT
AII models have an air shutter to admit and control the
volume of air required to support combustion. On models
except 45oFR and 950FR, the shutter is adjusted by loosening
the air shutter retention screw and rotatine the shutter
forward or backward to regulate the air supply. On Models
450FR and 950FR, the air shutter is adjusted by loosening
the locknut at lower left corner of housing and turning
adjusting screw (or lever-indicator used on earlier models)
to open or close air shutter.

Model l50N requires an air shutter adjustment on1y. The
shutter should be set to provide the minimum amount of air
required to produce a smoke reading of zero to a trace on
the Bacharach or similar smoke scale.

COMBUSTION HEAD ADJUSTMENT
The adjustment of the combustion head assembly serves two
purposes:

l. It provides a means of setting the flame retention ring
more than the normal distance ahead of the air cone
as may be required should abnormal conditions be en-
countered on a particular installation.

2. It offers a simple means of drawing the combustion head
assembly back into the ai. tube for protection against
possible damage in traosit or handling.

CAUTION:  THE FLAME RETENTION R ING MUST NOT BE
DRAWN BACK INTO THE A IR  TUBE WHEN F IR ING.  WHEN
SHIPPED FROM THE FACTORY, THE COMBUSTION HEAD
IS PURPOSELY DRAWN BACK INTO THE AIR TUBE TO PRO-
TECT AGAINST DAMAGE IN TRANSIT.

Model 150N requires no adjustment of the flame retention
ring-air diffuser assembly which has been properly set at the

t4

FLAME RETENTION RING ADJ USTMENT

APPROXIMATE DISTAI{CE OF
FTAME RETEI{TIOI{  RI I {G AHEAD

OF FACE OF AIR CONE
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factory. Do not change the angle of the blades of the air
diffuser. Should the set screw holding the air diffuser-flame
retention ring assembly require tightening, make certain that
no part of the assembly touches the electrode porcelains and
that the distance frorn nozzlc face to outside rirn of flame
retention ring is in accordance with dimension "D" given in
table on page 13.

On all other models an adjustment can be made in accord-
ance with the procedures as described in the following pages.

The actual distance that the flame retention ring extends
beyond the face of the air cone will vary with the installation.
Draft, flue travel through the unit, and air supply in the
vicinity of the burner are conditions which affect the settings.
Note also that the settings for Model 400N vary with ttre
f ir ing rate. Refer to table on page t5.

FIR ING THE BURNER

Models  4O0N,  700FR,  and 120OFR
With the proper nozzle(s) installed, the combustion head
assembly in place, and the back plate assembled, the following
steps should be taken to fire the burner:

Flame Retenti0n Head adjustmeft for l \4odels 400N, 700FR, and 1200FR.

l.  Loosen the y,.  locknut wlr ich holds the combustion head
Mode l s  450FR and  950FR

The cornbustion head adjustment mechanism on Models
450FR and 950FR differs slightly from other "FR Head,,
models. Instead of steps 1 and 2 above, proceed as follows:
Loosen the two screws which hold the burner housins cover.
Using a scrcudriver, turn ihe cap screw locdted airect ly
under the nozzle line) clockwise to move the combustion head
forward, counterclockwise to retract it. Tishten all screws
after proper adjustmenls have been mdde. Sieps J I  hrough b
above apply to Models 450FR and 950FR as well as to
Models 400N. 700FR. and 1200FR.

The flame, when adjusted for maximum efficiency, will
burn in a complete and even circle of fire approximately )( "
ahead ofthe flame retention ring on Models 150N and ,100N,
and approximately lio" ahead on Models 450FR, 700FR.
95OFR. and 1200FR.

adjustment slide located on the right side of the burner
housing at the rear.

2. Turn ili6 " adjusting bolt (which passes through back plate
and engages with slide) clockwise until flame retention
ring is flush with or extends beyond the face of the air
cone. Follorv the settings given in table on page 15.

3. Open air shutter in accordance with size of nozzle(s).

4. Be sure all oil lines are connected and tightened.

5. Start the burner.

6. Adjust air shutter for smoke-free fire. Avoid sharpness
or "sparks" escaping through main body of flame, an
indication of excessive air.

7. After final adjustments have been made, lock the com-
bustion head assembly in place by tightening the 9["
adjustment slide locknut. Also secure the a shutter.
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General Information and Check List:
1. Models 15ON and 400N have a standard s ingle nozzle adapter.

2,  Al l  other "FR Head" models have a nonstandard dual  nozzle
adapter (#a22) with nozzle rappings 3/a" center to cenler.

3,  Under no condi t ions should oi l  be al lowed to come in contact
wi th the f lame retent ion r ing.  l f  th is happens,  r i t rouble shoot"

a.  Check nozzle angle and type of  spray;
b-  Check distance f rom Iace of  nozzle to outs ide r im ot  f lame

retent ion r ing.  (See table,  page 13);
c.  Inspect  vanes of  f lame retent ion r ing Ior  damage;
d.  Observe Dosi i ion of  burner a i r  cone in re lat ion lo ins ide

front  wal l  of  combust ion chamber;
e.  Check for  excessive back pressure in boi ler ;
f ,  Recalculate combusl ion chamber s ize wi th re lat ion to f i l ino

The basic design of  Car l in "Flame Retent ion Head" models
provides f ine ai r  contro l  which in turn contr ibutes to instant
igni t ion and c lean combust ion.  l t  a lso minimizes the chance
of "pulsat ion" of ten caused by an unstable condi t ion between
t h e  f l a m e  f r o n t  a n d  t h e  b u r n e r  a i r  c o n e .

FAN DIMENSIONS AND SETTINGS

F ame Retention Head adjustrnent tor lVodels 450FR and 950FR.

It should be enphasized that these tleasurerrlenfs
are not exact.I t  may appear at f i rst glance that the f ire is
actually burning against the flame retention ring. Close in-
spection will show, however, that there is an air wall between
the ring and flame. The air wall is created by the high velocity
air directed through the vanes of the flame retention ring.

If the combustion head assembly is drawn back into the
air tube, the flame will leave the ring and control of the fire
wil l  be 1ost.

A fina1 test of the fire for cleanliness should be made by
taking a srroke reading with doors and observation ports
closed. If excess smoke is noted, a further adjustment of the
air shutter may be necessary.

MODEL
NO, DtAlr,t. wrDTf i LEI{GTH

O F  N U B B O R E
BACK OF FAN

TO
FACE OF MOTOR

l50t\t-2R 5% 4 %

l50N-3R 5% %
400N"2 5 % %

400N-3 % t
450FR-1 6 % 6 %

450FR-2 6 % 6 %
TOOFR t % |,4

950FR-1 I % \,4

950FR-2 1 % |/,
l200FR-r 8 % 31/4+ %

l200FR-2 8yl 1Ae

*Wiih keyway lo accommodate capacitor start notor. A I dimensions n inches.



CARLf N "Shett.Head" BURNERS

The SHELL HEAD combustion head operates on a unique
"dual-action" principle which assures top performance in
combustion areas where there is sufficient height and width to
accommodsle the relatrvel l  uide 6re.

First, SHELL HEAD mixes oil and air in exactly the right
proportions within the cornbustion fiead. Second, this
mixture is distributed outside the cotnbustion head im-
mediately in front of tbe burner . . . SHELL HEAD extracts
maximum heat from every drop of fuel, generates flame
tempe.atures 400"-600" higher than conventional burners,
cuts fuel consumption as much as 36f, and keeps the heating
plant clean longer.

Tried and proven in thousands of installations over a 16-
year period ofCarlin nTanufacture, SHELL HEAD is foolproof
in design, has no complicated parts to get out of order and is
e6si ly odjusted to d( velop the proper f lame pattern.

Al l  models except 2000-5 avai labte for either
pedestal or f lange mounling. Model 20005-5 avaitable for

pedeslal mounting only. For information on f langes,
refer to pages 104-105.

CARLfN "Shetl.Head" BURNERS



CARLIN "Shell-Head" BURNERS

S P E C I F I C A T I O N S

IUODEL
NO.

F I R I N G
RANGEX
(GPH)

[10T0R
(HP)
(a.)

FUEL
UNIT
(b)

TRANS-
FORMER
(vol ts)

G )

NozzLE(s)
(d )

DELAYED
0tL

VALVE

150SF-20.65- 1.35 f3 r -smge 10,000 8 0 ' S i n g l e Standard

400s-2 0.15 115 fB I'stage 10,000 80" Single Standard

400s-3 1.75 3.00 % I  nage 10,000 60" Single Siandard

500s-353.00- 4.50 l -s fage 10,000 60 'Dua l Standard

700s-35 3.50 7.00 2 stage 10,000 6 0 ' D u a l Standard

800s-4 4.00 8.00 16 2-stage 10,000 60 'Dua l Standard

2000s-5 7.00-12.00Y3 2-stag€ 12,000 6 0 ' D u a l Standard

N O T E S

(a )  Motor  i s  lonc-hour  du ty  type  (capac i to r  s ta r t  induc t ion  run  on
lv lode l  2OOOS.5)  w j ih  sa fe ty  over load cont ro l .  Compt ies  w i th  NEN, tA

(b)  Fue l  un i t  has  bu i l t . in  s i ra iner  and pressure  regUla t ing  va lve .
Capac j ty  o f  s t ra iner  equa ls  o r  exceeds max imum f i r ing  ra te  o f  burne  r .
Equ ipped w i th  easy j low b leed va lve .

(c )  Trans former  i s  heavy-duty  type  sh ie lded to  e l im ina te  rad io  and

(d)  Nozz les  are  ho l low cone spray .

(e )  So leno jd  type .  Combinat ion  de layed-open ine  and ins tan taneous

ELECTRICAL CHARACTERISTTCS-1 15-  120 vo l ts ,  60 ,cyc le ,  I  phase.
1725 RPM.  For  tu r ther  i r fo rmat jon  re fe r  to  paee i07 .

ALL MODELS EXCEPT 2OOOS-5 AVAILABLE FOR EITHER PEDESTAL OR
FLANGE MOUNTING.  MODEL 2OOOS.5 AVAILABLE FOR PEDESTAL
MOUNTING ONLY.  FOR TNFORMATION ON FLANGES REFER TO
PAGES 10rL105.

*GPH ra t inCs are  based on  sea leve l  to  2 ,OOO f t .  e leva i ion .  For  every
1 ,OOO f i .  r i se  over  2 ,000 i t . ,  reduce the  max imum cPH ra t ing  by  4
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CARLIN "Shell .Head" BURNERS

INSTALLATION, ADJ USTM ENT,
AND OPERATING INSTRUCTIONS

Com bus t i on  Cham be rs
"Shell  He:rd" combustion chambers must be of rectangular
or round shape and should conform to the dinensions given
on the opposite page. Chambers of unconventional desjgn,
such as pear-shaped, are entirely unsatisfactory as the fire will
impinge on the angled walls. Round chanber-s are preferable
for f j r ing rates up to 3.00 GPH. When rectangular cl tambers
are used, i t  is advisable to round tbe inside corners, par-
t icularly the corners nearest the burner, to avoid eddies and
currents which may be present.

S ta in l ess  S tee l  Com bus t i on  ChamDers
Several n]anLrfacturers of oil-fired furnaces and boilers equip
their units with stalnless steel cotnbustion chambel-s. Care
sho l l d  Lc  rak .n  t -  , vo id  rn1  i r np r r  g ( . r " n1  o f  o : l  , r  t he
chamber lval lsialso the size ofnozzle should be detennined in
accordance rvith the area rvithin the chamber.

Com bus t i on  Chamber  Ma te r i a l
The high€r flallle temperature dcveloped b,v "Shell Head"
burners requires thc use of a good refractory capable of
withstanding heat as fol lorvs:

0 .65  t o  1 .20  GPH 2000"F  (1100 'C )
1 .20  t o  3 .00  GPH 2300 'F  (1260 "C)
3 .00  t o  5 .00  GPH 2600 'F  (1125 'C )
5 .00  t o  12 .00  GPH 3000 'F  (1650 'C )

Insulat ing refractory is recommended up to 5.00 GPH.

During the past few years, new combustion chamber ma-
te r : a l ,  ha re  bee r  i - r t r oduc " l l o  t l l ^  r ndL rc l r ) .  The  . L , l anke t "
styles such as Johns-Manvil le "Cera Felt" and "Cera Form,"
Carbor-undum's "Fiberfrax" and more recently Babcock &
Wilcox's "Kao*'ool" have proved very satisfactory from a
perforrnance angle in domestic size installations. The avail-
ability of thcse materials enables the industry to provide (1)
Iinings lor damaged charnbers, (2) more actual combustion
area within the same unit due to reduced wall thickness of
the chamber, and (3) a replacement chamber that may be
installed in units where it is a major service problem to
replace a damagcd chamber with a precast type as originally
supplied.

CARLfN "Shell-Head" BURNERS

COMBUSTION CHAM BER D IMENSIONS AND
FIREBRICK REQUIREMENTS FOR "SHELL  HEAD ' '  BURNERS

W :  W I D T H  T :  L E N G T H  H  :  H E I G H T
C:  DISTANCE FROM CHAI I1SER FLOOR TO CENTER OF NOZZLE

A reduc l iod  or  l0% i rom any  or  lhe  measuredents  Gtceot  "C i  E iven in  t rs  labk  s
permiss ib le  whed ihe  space w i lh in  the  cornbus t io r  a rea  o l  lhe  bo ie .  0 r  fu rdace s  l im ied
Reduce on ly  lhe  d  mens io r  requ i red  a  low rg  the  o t l re r  d  me is ions  to  renra in  a t  l0  sne

Ef lck  requ i renren ts  a ,e  based on  9  iDch ' \1 ra  qh i "  bnNk i9 "  \  4 l ) "  x  ?v , " )

'To  de term ie  to ta l  n rebr  ck  fequ rements  add number  io r  "WALLS'  (e  lher  l la l  o r  o  I
edcs)  and nunb*  fo r  "F100R."

No ex i ras  a re  a l  owed fo r  n  the  a l iove  quant i t ies .  A  proh  ren t  manu lac turer  o f  t  rebnck
s ta tes  iha t  usua l  y  5 -10% ex t ras  are  added io  take  care  o f  cu i t ing  and breakace

R E C T A I { G U L A R



Posit ioning of Air Cone
Allow a clearance ol | ;' to::aL" between the burner air tube
and the combustion cl,an,ber burner tube opening. Set
burner so that l  l re secondary air conc at no point is more thanr -  back  f r om l l r e  i ns i de  f i ce  o f  t he  combus t ron  c l r amber .
l{owever, under no conditions should the secondarv air
cone  ex lend  i n l o  t h€  comb l t s t i on  chamber .  F i l l  i n  t he  i pac r
around the air tube and air corle with refractory cement. An
excel lent mixture for l l r is purpose is dry asbestos with about
2096 Pottlarrd cement plus enough water to make the
mixture \\'orkable. See Figure 3 below.

It is absolutely essential that no particles of cement become
lodged on the inner surfaces of the air cone or finned collar
as such particles will distort the air pattern which in turn will
distort the flame and result in lower efficiency. Before apply,
ing the insulat ing material at this point, remove the elect iode
and combustion assembly and block up the inside of the end
of the air tube and air cone with a rag, pulling it out into the
chamber after the insulating material has set up.

Until recently, it has been our recommendation that the air
cone also be protected with insulation. With the development
of high-temperature resistant alloys which are now being
used in Carl in air cones. this procedure is no longer essential.
I{owever, an dpplication of insulat inq materi ; l  wi l l  offer
addit ional protection against the high temperalures generated
by "S" series burners. I f  used, be sure that no part icles of the
insulation obstruct the air cone opening. Appli so that, when
viewing the inside ofthe front wall ofthe combustion chamber
with a flame mirror, no part of the air tube or air cone is
visible. One should see only the air cone opening with nozzle
and electrode wires inside.

CARLfN "Shell.Head" BURNERS CARLfN "Shell-Head" BURNERS

Prel iminary Adjustment of Primary Air Supply

(See Figures 4 and 5, page 28.)
Air is supplied to the Primary Air Tube (5) through holes
in the Primary Air Tube Holder (6) and the Primary Air
Control Ring (7). The air supply can be varied over a con-
siderable range by varying the degree of register of the
holes in the Primary Air Tube Holder and the Primary Air
Control Ring by rotation of the latter. The amount of pri-
mary air required will vary with the size of the fuel oil nozzle.
Excessive primary air will result in the flame burning too
far from the secondary air cone and will tend to produce a
noisy fire, whereas a deficiency in the supply of primary air
will result in the flame "striking back" and burning in a
bright ring just in front of the Outer Primary Air Cone (3)
which may eventually cause carbonization of the oil nozzle.

The following table will serve as a guide for adjusting the
primary air hole openings before f ir ing t he burner.

Model

15oSF-2

400s-2

400s-3

500s-35

700s-35

Fi r ing  Range Appror imate Opening

Figure 3

0.65 to 0.85
1 .00  t o  1 .35

0 .75  t o  1 .20
1 .25  t o  1 .75

l  75  t o  3 .00

3 .00  t o  3 .50
4.00 to 4.50

3 .50  t o  4 .50
5 .00  t o  5 .50
6.00 to 7.00

half open
fully open

fully open

fully open

half open
fully open

one-third open

fully open

one-third opeo
half open
fully open

olle-third open
half open
lully open

8005-4 4.00 to 4,50
5.00 to 5.50
6.00 to 8.00

7.00 to 8.00
8.50 to 9.00

10.00  to  12 .00

The purpose o f  ihe  pr imary  aar  ho les  is  to  pos i t ion  the  l i re  t rom the
end o f  the  a i r  cone.  l t  does  no t  shape the  f i re .  Ihe  shap ing  o l  the
l i re  i s  con t ro l led  by  the  pos i t ion  o f  the  pr imary  a i r  tube (Par t  No.  5 -
see F igs .4  and 5 ,  paA€ 2a)  in  re la t ionsh ip  to  the  secondary  a i r  cone.

2000s-5
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. .SHELL  HEAD ' '
MOOETS tsOSF,2, 4005-2, 4OOS-3

DIMENSIONS FOR
COMBUSTION HEAD SETTINGS

(See drawings ,  oppos i te  page)

NoTEr Nlodels l50SF 2 and 4005 have s insle nozz e.  l lodels 5005-35,  7005-35,  80054,
and 20005'5 have duar nozres.
Al  d imensions in inches.

/ fir6l-
1f (@Fflf
\\+ry

stDE vtEw

Figure 4

. . 5HEI .L  HEAO ' '
MODEtS 5005,35, TOOS-35, 3OOS-4, 2OOO5-5

SroE vtEwENO VIEW

l .
2 .
3 .

Flame Adjustment
Set fan air shutter tentatively 1l to tZ open, depending upon
nozzle size, Fire burner. After ignition has gone off, Ioosen
combustion head and nozzle line locknut and turn adjusting
screw (usually clockwise) until flame becomes blow torch in
shape as in Fig. 6, page 31. (Control of flame has been lost at
tiis point and adjustment to this condition is utilized only
for a reference point from which to adjust to the prcper
operating condition.) Using a flame mirror to observe distance
ol fire from the secondary air cone and also its shape, turn
adjusting screw counterclockwise until flarne assumes hollow
cone form. Directly before the most efFcieot cone-shaped fire
is obtained a slight amount of featheing will occur as in Fig.
7, page 31. F.om tiis point the adjusting screw should be
turned counterclockwise very slowly until the feathering
disappears as in Fig.8, page 31.

IllIODET
N UIIIEER

c D E

Spark

r ing to

r50sf-2

400s

500s-35

/00s-35

E00s-4

2000s-5

%

%

%

tA

346

346 '/t

h

h

@
Figure 5

PART NUMBERS
Secondary Air  Cone 5.  Pr imary Air  Tube
Finned Col lar  6.  Pr imary Air  Tube Holder
Outer Pr imary Air  Cone 7.  Pr imary Air  Control  Ring
Inner P. imary Air  Cone a.  Electrode Bracket
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With ignition off, the distance of the flame from the
secondary air cone as illustrated in Fig. 8, according to model
of burner, should be as follows:

Secondary  A i r  Cone

CARLf N "Shelt-Head" BURNERS

Flgure 5

150SF-2

4005-2 and 400S-3

500s,35

700s-35

800s-4

2000s-5

1 "  t o  1 . 5 "

1 . 5 "  t o  2 "

2 "  t o  2 .5 "

2 "  t o  3 "

2 "  t o  3 "

3 "  t o  4 " Figure 7

If flame burns closer than dimensions given above, open
primary air holes slightly. If flame burns further away, close
holes slightly. The exact adjustment of the pdmary air holes
may vary from one installation to another (even though the
same firing rate is used) due to difference in velocity and
volume of draft.

Tighten combustion head and nozzle line locknut after
flame has been properly shaped and positioned.

After the burner has been running for a sufficient time to
reach normal operating combustion chamber temperatures,
the draft reading over the fire should be set at the minimum
requirement to provide clean combustion.

The "S" series burners operate orl a low draft reading due
to the static pressure constantly maintained at the burner
head. The static pressure further provides a "push" which
assists the normal "pull" created by the dmft in moving the
gases through the flue passes of the heating unit.

Under normal conditions draft readings should range fronr
.01" w.g. over fire for the small firing rates on the 150SF-2
burner to .08" w.g. for the largest firing rates on the 20005-5.
Draft readings indicate velocity only. Where restrictions do
not permit the movement of a sufEcient volume of gases, the
draft readings must be increased.

Close fan air shutter until slight smoke appears and then
open slowly just enough to clean fire. Conduct test with smoke
testing equipment to insure operation with minimum smoke.

iri:--::=:
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Final readings and adjustments should be made after the
combustion chamber is thoroughly dry. Analysis of the flue
gas should disclose a CO, content from 87o to as high as l27a
depending on nozzle size. For example, with a firing .ate of
less than 1.00 GPH, it is conceivable that CO, reading could
be under 10%. When calculated with the stack temperature,
however, the thermal ef6ciency could well be at 80/6 or above.

GENERAL COMMENTS
The operating results from an "S" series burner are excellent
provided the burner is installed and adjusted in accordance
with the above instructions. Boiler or furnace will remain
clean during the entire heating season. Any tendency toward
carbon formation on the combustion head is due to one or
more of the following causes:

1. Nozzle set more than li" back from outer primary air
cone causing oi l  spray to str ike cones. Adjust to {".
,  T - c ' . f 6 r i . - f  n r i n .  /  . i r

3. Wild spray from nozzle striking head cones, poor spray
shape, dirty nozzle or low pump pressure. Do not alter
pressure unless gauge is used.

4. Back pressure in firebox or insuffrcient overfire draft.

5. After-fire nozzle dt|p. Poor pump cut-off, solenoid valve
not operating or air in pump lines.

6. Delayed ignit ion. Points not properly adjusted.

7. Primary air tube adjusted back too far causing oil spray
to strike secondary air cone.

8. Nozzle not properly centered in relationship to primary
air tube.

9. Secondary air cone set back more than ]!" from inside
face of combustion chamber.

After installing, servicing or adjusting, recycle burner
several times under normal operating conditions and observe
flame after ignition goes off to make sure flame burns proper
distance from secondary air cone.

lgnit ion
Intermittent ignition is preleffed with "S" series burners.

CARLfN "Shell-Head" BURNERS

Nozzle Size
The "S" series burners offer two important advantages over
conventional (open head) models: (t) higher flame tempera-
tures are developed and (2) boiler and furnace cleanliness is
noticeably improved. The combination of these advantages
makes possible and advisable the use of a smaller size nozzle.
In general,  Models 150SF-2, 4005-2, and 4005-3, properly
installed and adjusted, may be fired with a nozzle 20 to 25
percent smaller than used with a conventional burner. Above
3.00 GPH the nozzle size reduction should be less, approx-
imately 15 percent at 3.50 GPH decreasing to 5 percent at
12 .00  GPH.

FAN DIMENSIONS and SETTINGS

MODEL
N 0 .

FAN BACK OF
FAN TO FACE

OF MOTORDIAM, W I D T H
LENGTH
O F  H U B B O R E

150SF-2

400s-2

400s-3

500s-35

700s-35

800s-4

2000s-5

5%

65Aa

6%s

t%

1 %

8 %

4

4

4

4

4ys

4ys

5r%6

%

%

%

%

r%
t%

3%*

f,

f,

%

l E

fs

fB

la

la

1/n

*Wi ih  keyway.  A l ld imens ions  in  inches .
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CARLIN "Standard" BURNERS

Carlin's line of "Standard" burners curlently consists of
Models 400 and 2000. Model ,100 (available in two capacities)
and its larger version, Model 400,4, are basically fo! con-
version work and are designed for efficient air handling and
quiet operation. Model 2000, highest capacity burner in the
l ine (10.00-20.00 GPH), features the "High temperature
Combustion Head" which produces a clean fire of extremely
high temperature.

Due to the popularity of the "FR Head" models, several
models in the "Standard" category have been discontinued-
Model 1200N as of June 1963 and Models 400 ( in the 0.65 to
1.00 GPH range only), 150F, 650, and 1200 as of November
1965. Replacement parts are and will continue to be available.

Because of the large numbers of these burnem in use, they
have been included in this "Handbook" for the convenience
of the service man. It should also be mentioned that all of the
discontinued models may be readily converted to "FR Head."
Consult Carlin for lull details.

Models 150F, 400 (0.65-1.00 GPH), 650, 1200, and 1200N have
been discontinued, Dimensional data and other information
on these burners are included for the assistance of lhe service
man who frequently encounters lhese models in the t ield.

CARL|N "Standard" BURNERS

l50F (Flanse)

400 (Pedestal)

Model 400 avai lable for
either pedestal or f lange
mounting. Model 2000
is avai lable for Dedestal
mounting on ly. For infor"
mation on f langes, refer
to pages 104-105.

650 (Pedestal )



MODTL
NO.

F I R  I N G
RANCE*
(GPH)

tu0T0R
(HP)

FU EL
UNIT
(b)

TRAI{S.
FORMER
(vol ts)

N0zzLE(s)
(d )

SOLENOID
0 tL

VALVE

l50F 0.65 1.35
1.35 2.00

ls
Ys

1-Srage
l -s tage

10,000
10,000

Single 80"
Single 60'

400
0.65 1.00
1.00 1.6s
1.50-2.50

Ys
1-slage
r-srage
1 slage

10,000
t0,000
10,000

Single 60'
Sjngle 60"
Single 60'

400-4 2.50 4.00 /i l-stage t0,000 Single 45" Instant
oPening

650 3.50 6.50 1-Srage 10,000 Dual 60'

1200 6.00 12.00 2'stag€ 12,000 Dual 45' Delayed
opening

1200t'l 6.00 10.00 Ya 2-stage 12,000 Dual 45" Delayed
opening

2000 t0.00 20.00 2-stage 12,000 Dual 45" Delayed
opening

CARLlN "Standard" BURNERS

-  N  O T  E S
(a )  lVo tor  i s  long  hour  du ty  type  (capac i to r  s ta r t  induc t ion  run  on
Mode ls  1200,  1200N and 2OO0)wi th  sa fe tyovenoad cont ro t .  Compl ies
wi th  N EMA spec i f i ca i ions .

(b )  Fue l  un i t  has  bu i l t . in  s t ra iner  and pressure  reguta t ing  va tve .
Ca pac i ty  o f  s t ra jner  eq  ua  ls  o r  exceeds max imum i i r jng ;a te  o f -burner .
Equ ipped w i th  easy  f low b teed va lve .
(c )  r rans former  i s  heavy-duty  type  sh ie tded to  e t im ina te  rad io  and

(d)  Nozz les  are  ho l tow cone spray .

EIECTRICAL CHARACTERTSTICS- i  I5 -120 vo l ts ,  60-cyc te ,  I  phase.
1725 RPM.  For  fu r ther  in fo rmat ion  re ie r  to  page tO7.

Mode l  4OO is  ava i lab le  to r  e i the !  pedes ta t  o r  f tange mouf , t in9 .
Mode l  2OOO av . i lab le  lo r  pedes ta t  ;oun l ing  on ty .  Fo ;  in to rmar i ;
on  t langes ,  re fe r  to  pases  lO/L lO5.

M o d e l s  1 5 0 F , 4 0 0 ( 0 . 6 5 - 1 . 0 0  P G H ) , 6 5 0 ,  l 2 O O ,  a n d  t 2 O O N  h a v e  b e e n
drscont inued.  Rep lacement  par ts  a re  ava i tab le .

*GPH ra t ines  are  based on  sea teve t  to  2 ,OOO f t .  e teva t ion .  For  every
I ,OOO f t .  r i se  over  2 ,000 f t . ,  reduce the  max imum GpH ra t ine  by
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CARL|N "Standard" BURNERS

INSTALLATION, ADJUSTMENT,
AND OPERATING INSTRUCTIONS

Combustion Cham bers

For Models 150F, 400, and 650, round or rectangular chambers
are satisfactory provided the dimensions given in the table
on the opposite page are followed. When rectangular chambers
are used it is advisable to round the inside corners, particularly
the corners nearest the burner, to avoid eddies and currents
which rnay be present. Pear-shaped chambers should not
be used as the fire will impinge on the angled walls. See note,
page 24, regarding stainless steel conbustion chambers.

When Models 1200 and 2000 were introduced, i t  was
recommended that rectangular combustion chambers be
designed with "wing walls" to aid the process of combustion.
At that time, most installations of these models were in the
older contmercial-sized boilers which offered considerable
combustion area with relatively few restrictions. In recent
years, with the trend toward more compact units and more
restrictions, it has been determinded that the performance of
the burner is often improved by omitting the wing walls.
There is no objection, however, to slightly rounding the
inside corners ofthe combustion chamber to provide a smooth
flow of air.

If conditions require the use of wing walls the dimensions
are determined as follows:

Working on the end of the chamber at which the burner
air tube is located, measure in from each side ]l of the total
width of the combustion chamber. Next, measur-e along each
side from the front of the chamber to a point equal to ]i
the width ofthe chamber. This will then de6ne two triangular
ar-eas that are to be filled in with fire brick to form the
"wing walls".

Example: For 14.00 gal. chamber with width of 28 ":

l  Measure in from each side 7";

2. Measure along each side from front of chamber 14";

3. Connect these two points with straight line forming
tr iangles;

4. Fill in these areas, thus forming "wing rvalls".

3lr 
(Continued an page 40)

CARL|N "Standard" BURNERS

COMBUSTION CHAMBER D IMENSIONS AND F IREBRICK

W :  W I D T H  L :  L E N G T H  H  =  H E I G H T
C:  OISTAI {CE FROI I1  CI IA I I I IBER TIOOR TO CENTER OF NOZZLE

A red0c1,on oi 10% l.om any or ihe measuremenls (excepi "C") siven In this table is pel
missrb le  whed lhe  space w th in  the  combus i ion  area  o l  ihe  bo le r  o r  lu rnace is  l lmned.
Reduce on ly  lhe  d inens lon  reqr l red  a l low ing  ihe  o iher  d imens ions  to  remaio  a i  fu  I  s ize .

Br ick  requ i re r i ren ts  a re  based on  f . inch  'h l ra ish l  b r ick  (9"  x  4k"  x  2 \4" ) .

'To  de termr fe  lo ta  l rebr ick .equr rements .  add numb*  to r  "WALLS"  Gth*  f la t  o r  on
edge l  a id  numbef  to r  "FL00R.

No ex i ras  a re  a l lowed lo r  in  the  above quan l ines .  A  prominent  manutac turer  o l  fnebr rck
s la tes  tha i  usuar ly  5  l0% ex ims are  added to  ta l<e  care  o f  cu t t ing  and b ieakage.
When us ing  N lode ls  1200 and 2000,  the  nunber  o i  b r lcks  E iven fo r  ihe  var ious  sa  lonases
is  adequate  io  bu l ld  lhe  ang led  corners  o r lhe  "w ing  wa l l  s ty leo icons t ruc t ionrec0mmerded.

REQUIREMENTS FOR STANDARD BURNERS

R E C T A I { G U I A R



CARL|N "Sfandard" BURNERS

Protecting Air Tube and Air Cone
Approximately \f" clearance between the air tube and com-
bustion chargber air tube opening should be allowed in order
that this a{ea may be carefully packed with insulatilg
material. An excellent mixture is dry asbestos with about
2Dof Portland cement plus eflough water to make the mixture
workable. It is most important that no particles of the
mixture become lodged on the inner surfaces ofthe air cone to
distort the flame arld lower its efficiency. Formerly, we recom-
mended protection of the air cone itself with iosulation but
the use of high temperature-resistant alloys makes this
procedure no longer essential.

. 'osit ioning of Air Cone

,ltandard models installed in refractory-type chambers should
ifave the air cone positioned
:ront surface ofthe combustion chambe!. Under no conditions
rhould the air tube or air cone extend into the chamber:
reither should tie air cone ever be more than 3,4" back frorr.

i:he inside front surface of the combustion chamber.

Air Diffuser and Combustion Head Adiustments
ir'Iodels 150F, 400, and 650 have an air diffuser with blades
ibrmed at a fixed angle to establish the air pattern of the
rurner. The diffuser is positioned in the proper location at
the factory see dimensions, pages 42-43 and, normally, no
Iurther adjustment is needed. It is, however, possib'le to
rnove the diffuser forward or backward to tailor the flame
when unusual conditions are encountered. In general, if the
diffuser is rnoved forward toward the nozzle body, the flame
s drawn closer to the air cone. Moving the diffuser back
:oward the electrode bracket may tend to move the fire
rway from the air cone. Extreme care should be exercised if
either of these adjustments is made as other conditions may
arise such as "coki[g" on the air cone or ignitiofl problems
due to an excess of air at the electrodes.

Model 15OF (0.65 to 1.35 GPH range)
Models in this range have an air diffuser bame with a sedes
of 6 holes aad a disc with a coresponding series of 6 holes. The
disc is held against tie bafrle by a spdng washer. By rotating
the disc, the holes il the air diffuser bane can be increased or
decreased in size.

CARL|N "Standa/d" BURNERS

The 0.65 to 1.35 GPH range is shipped with the center
holes fully open which is normally the proper position. Tl e
holes should be partially or fully closed only when less air is
required directly at the nozzle.

Model 150F (1.35 to 2.00 GPH range)
The air diffuser in this range consists of larger blades and a
23/4" stationary baffle disc.

Model 4OO (0.65 to L,OO GPH range)
This model uses the same air diffuser baffle as Model 15CF
(0.65 to f.35 GPH range) described on page 40.

Model 4OO (1.O0 to 1.55, 1.50 to 2.50 GPH range) apd
Model 4OO-4
The air diffuser bafBe on models in the above 6ring ranges
consists of a six-bladed diffuser and 2r;:" diameter disc
fabricated as a unit.

Model 650
The combustion head (consisting of the nozzle line, noz;le
body, air diffuser and baffle, electrode bracket, electrcde
assemblies and adjusting slide) has a )!" adjustment 1br
varying the distance from the face of the nozzles to the outer
end of the air cone.

Adjustment is accomplished by turning the combusti n
head adjusting screw located at the rear of the burner. Turn-
ing this adjusting screw clockwise moves the head forward;
counterclockwise pul ls the hFad back.

When the head is moved forward to its extreme position,
the distance from the nozzle faces to the end of the air cone is
approximately 1". Whet completely drawn back, the dis-
tance is 1". Itnder normal conditions. a distance 6f tl" \',ag
been found most satisfactory.

C A U T I O N

The angle of the blades on the air dif fuser is f ixed at the factdry
and should not be changed. I f  the set screw holding the .r ir
dif fuser in proper posit ion is loosened, make certain when
tightening this set screw that the metal dif fuser does rot
touch the electrode Dorcelains.

(Continued on page 44 )



CARLlN "Standard" BURNERS CARLlN "Standard" BURNERS

DIMENSIONS FOR COMBUSTION HEAD SETTINGS DIMENSIONS FOR COMBUSTION HEAD SETT INGS
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CARLlN "Sfandard" BURNERS

Models 1200, 1200N. and 2OO0

The combustion heads on these models are adjusted in the
same manner, The procedure is as follows:

Loosen the'/ io" nut that secures the nozzle l ine to the
burner housing.

TuIn adjusting screw at back plate to shape the fire.
Turning the adjusting screw clockwise will produce a
slightly longer and narrower fire. Turning the adjusting
screw counter clockwise will produce a slightly shorter
and wider fire.

Adjust or position nozzle line bafae disc so that the flame
is stable and not wavering from the burner air cone.
Normally, the flame should be 3 " to 4" away from the air
cone on Models 1200 and 1200N and 4" to 5" away on
Model 2000. lf the flame burns at a greater distance, the
nozzle line disc should be moved forward toward the
primary air tube. This will reduce the amount of air
admitted through the rear of the primary air tube. It is
the amount of air passing through the primary air tube
which controls the distance of the flame from the air cone.

Tighten i!.fi" nozzle line locknut.

CARLIN "Standard" BURNERS

3 .

1 .

4 .

In order to make a proper adjustment the installer must
observe the fire with a FLAME MIRROR. This will also
permit observing the conditions pertaining to air currents as
described on page 38.

After the burner has been firing for sufficient time to reach
normal operating combustion chamber temperatures, adjust
draft from .03" w.g. over fire for small nozzle sizes to.06r'for
large nozzle sizes. Close fan air shutter until slight smoke
appears and then open slowly just enough to clean fire.

Final readings and adjustments should be made after com-
bustion chamber is thoroughly dry. Analysis of the flue gas
should disclose a CO2 content greater than 7A/1, prcbably
12/(. Ilrgtrer CO,z content can be obtained but may prove too
critical for Dractical burner oDeration

FAN D IMENSIONS AND SETT INGS

MODEL NO

F A N BACK OF
FAN TO
FACE OF
tuoToRD i a m . width Length

of Hub Eore

150F (0.65 1. l5) 5% % lAs

150F (r.3s 2.oo) 5% % lAs

400 (0.65 1.00) 4% 31/$ 5/a % f,

400 ! i .00 1.651 5t1 3% % n v,
400 0.50 2.50) 514 4 % v, ,/,

400-4 65/$ 4 % v,
6s0 t% 4Ys 1%

1200 t% 5% 3%* %

1200N \t1:; 5%
5)146

3 % x
3%* %

2000 8tA 5tI/n s%* % 1Aa

rWr th  leyway.  A l  d rmens ons  r i  Inches ,



CARLIN, ,FRD"  BURNERS (3450  RPM)

IM0DEL 950FRD,l f3450 RPMl

The "FRD" models are designed for and equipped with
motors having a speed of 3450 RPM double the normal
1725 RPM regularly used on high pressure gun-type burners.

There are three principal advantages offe.ed by the 3450
RPM models, namely:
l .  El imination ofthe combustion chamber.
2. Less dependence on natural draft.
3. Smaller flame pattern with high combustion efEciency.

In most applications, complete combustion chambers as
used with 1725 RPM models are no longer necessary. Certain
types of heating units may require an insulated floor, a re-
fractory ring at the burner head, or a target wall for maximum
ef6ciency and protection of the heating surfaces.

CARLIN ' 'FRD"  BURNERS (3450  RPM)

Equipped with the t ime tested "Flame Retention Head,"
Carlin high'speed burners produce a concentrated, iDteDse fire.
Rapid and complete burninq of the oi l  with high-velocity air
provides a normally smaller f lame pattern \rhich, in turn,
permits frring in a smaller conrbustion area.

The need for natural draft is rnininized due to the complete-
ness of the process of combrist ion at the burner head. Also,
inproved performance can be expected under conditions of
lorv chinney height or location near tall buildings or other
obstrrjctions.

Because of their peak conrbustion efhcjency in boilers and
furnaces of reduced dimensions, the "FRD" models plovide
many opportunit ies for the instal lat ion of larger capacit l '
heating systems in laundries. nrotels, restau.ants, apart l ient
houses, and other structures where space is at a premil lm.

INSTALLATION INSTRUCTIONS
The design of the 3450 RPM :rodels is such that complete
conbustion chambers are no longer necessary in most applica-
tions. Arr insulated floor is reouired and in some cases a
refractory ring at the burner head. Wherever there is the
possibility of flame inpingement on the rear heating surfaces
of a boiler, it is recommended that a refractor]. target wall
be bui l t .

F l ame  lmp ingemen t  Mus t  Be  Avo ided

The rapid and complete burning of the oi l  due to the design
of the combustion head and thc anrount of high velocity air
provides a normally smaller flarrle pattern. This autolnatically
allows the use of a higher capacity fire in a smaller area than
has been required in the past. I t  is a requirement, ho$ever,
that the Bame does not impinge directly on any of the heating
surfaces. This is a precaution that must be carefully observed.
Due to the high flame temperature, the lack of refractory
protection and the "cold" heating surfaces of the cast ifon or
steel, "burn outs" could occur thereby resulting in extrernely
costly repairs or complete replacement,

When 3450 RPM models are adapted to a boiler or furnace
for firing through fire doors, extreme caution must be used
to prevent flame impingement on the crown sheet. There \\ ill
be occasions rvhen it will be necessarr. to tilt the burner
dorvnward to avoid impingement.



cARLrN "FRp"  BURNERS (3450 RPM)

Natural Draft Need Minimized
The need of natural draft is minimized due to the complete-
ness of the process of combustion at the burner head- This is
extremely helpful especially in applications where chimneys
are low or located in positions where they are affected by
surrounding buildings. The chimney flue must be equal to or
greater than the boiler breeching. The 3450 RPM models can
6re with no natural draft and to.some extent against a back
pressure. Iloweve., when the condition of back pressure
exists, there are other factors that must be carefully coDsidered
and recognized.

o

I\IODEL
O.

F I R I N G
RAIIIGE*
(GPf i )

fioToR
( t P )
( b )

FUEt
UITIT

(t00 Psl

( c )

TRAt{S-
FORMER

( d )

nozztEs
DETAYfD

o t L

(f)

l 50FR0-1 2.00 4.50 t0 000 Doal60 '

,t50FRD-r 4.00 7.00 l0 000 Dual 60'

45 l lFRD.1A4.00 8.00 l0 000 Duar 60'

950F8D-1 / .00 13.00 r0 000 D u a l 6 0 '

N O T E S
( a )  R a t i n e s  t o r  M o d e l s  1 5 0 F R D . 1  a n d  4 5 O F R D - l  b a s e d  o n  . 0 2  i n c h e s
water ,  na tura l  d ra t t :  fo r  Mode ls  45OFRD,1A and 95OFRD. t  on  .O4
Inches  water ,  na tura l  d  ra  f t ,
( b )  M o l o r  , s  3 4 5 0  R P M  c a o a ( r l o r  s l a r t .  I n d u { | | o n  r u n  w r l h  s d l e l v
o v e r l o a d  ( o n l r o l .  C o m o l e s  w i l h  N L M A  \ o e . r l i t d l r o n \
( c )  r u e l  u n ' l  h a s  b u r l t . r n  s l r a r n e r  a n d  o r e s s u . e  r e e u l a t i n p  v a l v e .
Capac, ly  o l  s i 'a ,ner  eoua ls  o r  exceeds mai imu-  t [ inp ia te  o i -burner .
L q u r p p ; o  w i l h  e a s y ' l o w  b l e e d  v d l v e .  S e e  f d e t  U n r t - D a t a , ' p . 5 0  5 1 .
(d )  T%nsformer  ;s  l -pdvy .du ty  type  sh ,e loed to  e l i r ina te  rad 'o  and

(e)  Nozz les  are  ho l low cone spray .
( f )  So leno id  tyoe  Combrnat 'on  de tayed.openrng and Ins lan laneous

ELECTRICAL CHARACTERISTICS-115,120 vo l ts ,  60  cyc le , - l -phase,
3450 RPM.  For  fu r ther  in fo rmat ion  re fe r  to  paee 107.

ALL MODELS AVAILABLE FOR EITHER PEDESTAL OR FLANGE MOUNT.
ING.  FOR INFORMATION ON FLANGES REFER TO PAGES IO4.1O5,
'GPH ra t ines  are  based on  sea leve t  to  2 -OOO t r .  e teva t ion  to r  everv
I  O O O  f l . , t s e  o v e r  2 , O O O  l t .  r e d u ( e  t h e  m a r i m u m  G P H  r a l i n e  b t

*"Etleclive A r Tube_Arr Cone Length is length ava lable tor nseriion in heating boiler or

I tength  th rough hob Inc lud lns  %"  Easket

A l l  d imens ions  in  inches .  D imens ions  are  app.ox imate

CARLIN

D T M E N S I O N S

MODEL NO. > l50FR D.L
450FRD-l
4MFRD-14

950FRD-1

Length (over a l l ) t5.,s 11%, 19% t 9 % , 2 t % 2r%,23l /1,28y1

Width lover all) t6t/s 18% 24t/r

Heighi  fover a l l )
Flange lvlounted

13Yz l s  l 6 l8'/

Height ,  Pedestal  I  lv l in.
lllounled llvlax.

l4
1 1

15%
t9%

18'/1
2 I

Nominal  Air  Tube
Air  Cone Length

7 , I , 8 ,  l 0 8,  10,  l5

lllaximum Effective Air
Tube-Air  Cone tength*

lFlange Mounted
lPedestal Nlounted

5t/t,7y1 9t/^
6 % . 8 % ,  r 0 %

6 , 8
8%, nYs

51/s,11/s,121/s
8,  10,  ls

'd"ili,l',i""'" r$* 8y\
rrv4

9%
I3

t1\/s
13%

Top of  Transtormer to
Center l ine of  Air  Tube

5% 6V, 1t/t

Center l ine oi  Arr  Tube
lo Eottom ol HousrnS,
Flange l,4ounted

7 % l l

ni, r"r. ]!;l
4 % 4%

AYl
5ta
5

0,, *n. ilii'
4ys
3y,

4 %
3l/s

5k
4%

-  iDiarn. 5%
3%

s%
4 5

Flangel ty, 2% 2%



CARLIN

Model950FRD-1 which has a top f ir ing rate of 13.00 GpH
was tested with:r .02 draft.  Normally a l3,gal lon f ire would
be exp€cted to have fron .0+ to .06 inches of water over the
fire.^It is corceivable that a plus reading (back pressure) on
the f ire lvould reduce t l)e maxirnun f ir ing rate oathe burner;
but laboratory tests to date indicate that the reduction in
f ir ing is at a mini lnum. at least up to a back pressure of .02.

General ly spcakiDg. back pressures are undesirable. CoD-
sequently boilers and fltrnaces are designed with a draft
requirement. The problerns of insuflicient draft are created bv
the location, construction or poor plannjng ol the chimnel.
necessary to piovide the required draft.  I t  is under these
conditions that the 3,+50 RPM models may perfor-:n cor.rcctll:
whereas the nol.mal I725 RPM models could not.

Tight Boi ler Needed

Tight and well-sealed boi lers are a must with the new 3450
RPM models. With :r questionable draft condit ion, the crea,
t ion of a posit ive pressure in the combustion chamber could
cause gases to be expelled in the area. This condition lnust be
avoided; therefore a careful survey and recognit ion of t l le
possible boiler "leakage" .elative to gases is required before
recomnending thc instal lat ion of the ,,double speed" models.

lmpo r tan t  Cons ide ra t i ons

In sunmary, there are three condit ions that must be con-
sidered before thc installation of 3450 RpM models:
1. The f ir ing rate of the burner must be capable of providing

the rnaximum BTU input in accordance with the boile;
nameplate.

2. The instal lat ion rnust be made in such a manner that there
is access to the combustion area.

3. Under no condit ions must there be impingement on the
heating surfaces of the boiler or furnace.

FUEL UNIT DATA
Carlin "FRD" models are equipped with a Sundstrand H2
"P" 2-stage fuel unit  having a standard sprine. At 3450 RpM,
this unit  is rated as fol lows: 16 cPH at 100 pSI max. and
1 1 GPH at 150 PSI max.

CARLIN, ,FRD' '  BURNERS (3450  RPM)

The H2 "P" fuel unit  has a standard gear set consist ing of
a larger rotoi gear with a smaller rol ler gear within The latter
is ahvays hardened but. contrary to a popular opinion, harden
ing of the rotor gear is not necessary as long as pressures do
not go above the 150 PSI l inr i t  recommended by Sundstrand

Fuel line hook up for 3450 RPM burners is the same as for
1725  RPM

COMBUSTION HEAD DIMENSIONS
AND SETTINGS

IT lODEL NO. l50FR D,t
450FRD-l
450FRD-1A

950FRD,1

" 
Bot tom ol  e lectrode wrres lo 1/1, 1/Lt

a Spark gap at  bends of t/t

.  R€lat ion of  e lectrode w re t rps
- to face of nozzl€s ahead

t/t fs

n Face of  nozzles lo ouls ide r im
- o l  f lane re lenl lon r  np v, %

0uts ide d amet€r,  pr imary arr
I  tube and f ]ame r€l€nt ion r ing 2'/! 3\/s t'/,

0v€r-al l  length,  pr imary ai r
F tube and f lame retenl ion r ing ,1 l

Al l  d rmens io fs  in  inches .

'lr I
rr@Fikz€D I
={oG)-

Figure 13

"FRD'burners MUST be f ired with the l lame retention r ing ahead of the lace
ot the air cone. The recommended distance is % inch mlnlmum.



cARLfN "FRD" BURNERS (3450 RPM) cARLIN "FRD" BURNERS (3450 RPM)

COMBUSTION AREA DIMENSIONS

(Refer to drawings on opposile page.)

rA  la r !€ l  *a l l  k i lh  .o rbe l  rs  re .ommended on  bor lps  o t  lhe  "up lake  de iSn.  l l ,  however .
a l r r le lwa l l rs ro l  Lsed a t r r r rmuno l5zaddr l rone l reFg lhLUrsrequ i 'edrn ihe .ombust ron

Al l  d imens ions  i i  inches .

Figure 14

Figure 15

FAN DIMENSIONS AND SETTINGS

Al l  d ,mensrons  in  inches .

f tRl G
RATE
(GPH)

D
(Min.) H

WIDTH OR
DIAMETER

(Min.)

2.00
2.50

5.5
6

5.5
6

l8
t8

l l
t 2

l l
12

3.00
4.00

l
8

7
8

l9
20

l4
1 6

l4

5.00
6.00

8 .5
I

8.5
I

2 l
23

l 7
1 8

l6
11

7.00
8.00

9.5
9.5 9.5

25
28

l9
l9

t8
i9

9.00
10.00

9.5
i0

9.5
t0

3t
34

19
20

19
20

I1.00
12.0{ t2

I t
t2

31
40

22 22

13.00 l3 l 3 43 26 26

MODEL
l{0.

F A t { BACK OF FAI{
TO FACE OF

IOTOR0iameter width L€ngth
of Hub Bore

l50FRD-r 5y1 3% % h

t50FRD-l 5% %

l50FRD-IA 5% %

9YIFRD-I 6%s tyl Yl lAs

J
I
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CARLIN E/ectronic Control SETS CARLIN E/ectronlc Control SETS

The past few years have witnessed the increasing use of
electronic flame safeguard control sets with oil burners using
No. 2 fuel.  Many local i t ies, part icularly the Commonwealth
of Massachusetts, require control functions that can be
accomplished only with electronic controls.

The basic electronic control set as supplied by Carl in
consists of a relay and photocel l .  (Refer to set numbers E 2,
EM-2, EMX-2, and EMR-2 described in the fol lorving pages.)
The oi l  f lame acti \ 'ates the photocel l  which generates D.C.
current to signal the relay for normal operation lvhich is
maintained as long as there is ample f lame.

Further "pol icing" of burner operation is achieved by the
use of the w4l5A Flame Safeguard Control Panel as in the
conlrol sels ending in 35" and -4 . See page" 56-57 for
further information on the W4l5A panel.

A further refinement in electronic controls is the progtanr-
ming control system whic)r provides a prepurge period bcfor-e
the oi l  1'alve is permitted to opcn and a postpurge period
after the controller has been satisfied. This system also closes
the oil valve upon loss of fianre and will not again start the
burner unti l  marual ly reset. The Honeywell  R4150A arld
Fireye TFC-2 Flane Safeguard Controls are ptogramn1ing'
type controls-

In order to meet the requirements of Factory Mutual iFMl
as well  as Underwriters'Laboratories (UL), sets that include
the Honeywell  W4l54 and R4150A, and Fireye 24CJ5
controls are wired so that, upon loss of flame, the ignition does
not relurn,

In addition to the various electronic control sets haviDg a
photocell for monitoring the oil Bame, Carlin offers an addi-
tional group conlposed of a relay with a rectification arnplifier
and an ultraviolet f lame detector. These sets are identi f ied
by the codes "-7UV" and ' '  8UV"

The ultraviolet flame detector cannot be mounted in the
buflrer air tube. Therefore it is available only in the "E" and
"EMR" sets. The flarne detector is installed in the iield in
accordance lvith instructions furnished by the control set
manufacturer,

E i  = E
i i : e

Carl in Electronic Control Set EM,4 showing burner-mounted Honeywell
W4154 Flame Safeguard Control Panel wlth RA890E relay, burner motor
relay, and oi l  cut-off relay. Photocel l  is mounted in air tube. Motor,
tmnsforf ier, oi l  valve, and photocel l  factory-wired to sub-base of
V{415A Danel.



HONEYWELL RA89OE .IPROTECTORELAY,' used with
W415A FLAME SAFEGUARD CONTROL PANEL

The RA890E Relay, used with the W4l5A panel. provides an
electronic control syslem which goes beyond the requirements
of Underwriters' Laboratories for oil burners within th" firirre
range of Carl in models. This conlrol arrang€ment, as offereJ
in the EM-35 and EM-4 sets, meets the requirements of
stales and muni. ipal i t ies which have codes ial l ine for a
shul-down fasler than normal in the event of f lame fai lure.

An oi l  cut-off relay is incorporated in the W415A panel and
rs pre-w,red to the sub-bdse which is also a part of the Danel.
In the evcnl of f lame fai lure, the oi l  cut-off relav closis the
oi l  ralve- also required in the system within 2 to 4 seconds.
The oi l  valve cannot be re energized unti l  the control is
manually reset. (Before the introduction of the W4l5A Danel.
the above sequence of conlrol acj ion was accomplished with
the combinal ion of the RA890E and R482D relays described
in the first edition (195S) of the Carlin Handbook.)

The W415A panel as \rsed in Ca.lin electronic control set

Carhn burrers equipped with the RA890F Relay. factory-mounled on the
burrer ho,tsinB.Sets t[4.2, t l \4X-2 a1d EVR-lr,  are shig;ed wtth al l  wir inp
corneLlions on the Q2l0A Base conpleteo. Ireld trstdl iat ion rs reddi lv ac:
c0nplished bv aIg1t1g relay dn0 base as t l lus aLed. then lurr lrg dowi Lhe
caplrve mountinq screws in the relav.

CARLIN E/ectronrc Control SETS CARLIN E/ectronlc Control SETS

EM-4 incorporates a motor relay in addition to the oil cut-off
relay. The motor relay provides protection for the contacts
of the RA890E when motors of higher horsepower are
used. The latter in most instances have a higher amperage
rating than the RA890E. Carlin Models 20005-5, 2000, and
950FRD-1 are furnished with the EM 4 set when electronic
control sets are specified.

C7O1OA PHOTOCELL MOUNT
The C7010A is a miniaturized external industrial photocell
holder designed for burners of the Carlin type. It is used
where an external photocell mounting is required or desired
and, with Carlin oil burners, performs the same functions
as the larger and more costly C7003A designed primarily
for industrial burners.

The maximum ambient temperature of 165" F at the photo-
cel l  appl ies to both the C7010A and C7003A. The C70l0A is
designed with a mounting block which can be used where
the face plate temperature of the heating unit does not
exceed 200" F.

C70l0A Photocell lvlount attached to Nlodel 20005 5. The arms extending
to the mounting bracket on the tube are adjustable, permitt ing variat ions
in posit ioning but at al l  t imes maintaining a proper angle for sighting the f lame.

'r '-/l



CARLIN E/ectronic Control SETS

INTERNAL PHOTOCELL MOUNT
When the photocel l  is nounted in the air tube. the C70l4A
mount is used on Carl in "S" series (Shell  Head) models and
the C7013A mount on al l  other models having electronic
control sets ui lh photocel l  internal ly mountcd. B-oth mounts
use the same photocel l  (Honeywell  No. 38316).

GARLIN E/ectronic Control SETS

THE INSTALLATION AND SERVICING
OF ELECTRONIC CONTROLS

Meter is a "Must"
A meter designed to measure the microamperes being gen
erated by the light through the photocell and the RA890E
"Protecto.elay" is a "must" in the serviceman's tool ki t  i f
he is to be expected to analyze trouble. The job cannol ,be
done without a meter. When the meter is not in use it is
well to attach the clips to each other to complete the circuit
and avoid unnecessary wear,

Vacuum Tubes  and  Pho toce l l s

It is strongly recommended that replacement vacuum tubes
for use in lIoneywell Safeguard Equipment be M-H factory
tested tubes purchased through Honeywell suppliers. To
obtain maximum safety from the equipment, vacuum tubes
with series heaters or filaments are necessary. M H tubes
are purchased ftom two manufacturers, RCA and Sylvania,
who provide series filaments u'hich are given a rninimum of
32 hours of operational check. The tubes are marked with
the proper M-H part number. Honeywell recommends annual
replacement of vacuum tubes and photocells to insure trouble-
free, uninterrupted service.

The followins is a cross reference of M-H tube numbers:

tr
Photocel l  C70144 mounted inside air tube ot Cari in "slrel l  f lead" bufner.

RELAY M-H
PART NO,

RCA OR
SYLVAN IA

R478A or B

R40748

102988

105608

100668

I07303

12AUl

124V7

12AX7

6X4

R1874, R887A

R1908, R8908

R890C, R70234

RI78A, B

38305 12SN7

RA890B

RA890C or E
i02988 12At-)1

FIELD TEST OF OIL CUT-OFF
RELAY ON W415A PANEL

The standard wiring of the W415A panel illustrated on page
54 calls for the oil valve to be wired to terminal "5." The
ground wire is connected to terminal "L2." In the event of a
nuisance shut-down the valve wire can be removed from
terrninal "5" and shifted to terminal "3" with the motor
wire. This puts the valve in series with the motor, by-passing
the oil cut-off relay. If, after the change, the system functions
normally (except that the oil valve will not close within 2 to 4
seconds after flame failure), it is evident that the malfunction
is in the oil cut off relay. The complete W415A panel must
then be replaced.



CARLIN E/ecfronic Contro/ SETS CARLIN E/ectronlc Control SETS

Posit ion of Photocel l  for Testing

The position of the photocell with reference to the fire must
be correct. The micro.rmperes generated by the light through
the photocel l  signal the RA8SoE relay for normal operation.
The normal operating rangc is ,?-5 rnicroamperes Der the
metrr.  Although some instal l" l  ions are working normaily with
as l i t t le as 1.5 microamperes,. i t  is best to obtain a readins of
rt  ledst 2 microarnperrs.

I f  a meter test fai ls to show a steady reading of at least 1
nicroampere, anothcr photocell should be substituted to see
if the desired microamperes can be read on the meter. I f  the
substitute photocell fails to improve the reading, it is likely
that the trouble is in the position of the photocell or in the
flane condition. Variations will occur and the serviceman
properly trained will be able to cope with these conditions.

The knockout on the RA890E base has been removed in order that the w re
trom "F on the photocel l  and "F" wire from the "Prot€ctorelay" can be
con0ected external ly. ln this way, tests can be conducted easLly and the
exlernal mounting does nol interfere \aith normal operal ion. lCurrent models ol
RA890E include a " jack' mrrked "FLAI\1t CUR. for th s !urDose. These
wifes should be prolecled with an insulated wire nul.  l t  is a simple matter with
lhis hookup to connecl the meter i f  "series with lhe circuit  in ofder to conduct
tesh tor microampere readirgs. l l  meter reads backwards, reverse wires.

ELECTRONIC CONTROL SET
AVAILABIL ITY CHART

, ,A ' '  INDICAIES SET IS  AVAILABLE

B U R N E R  M O D E L
500s-35
700s-35
800s-4
700fR

1200FR-1
L200FR-2



CARLIN E/ectronlc Control SETS CARLIN E/ectronrc Control SETS

(NOT MOUNTED-NOT WIRED)

D E S C R I P T I O N

, ,SERIES EM' '
(BURNER-MOUNTED WITH PHOTOCELL

LOCATED IN AIR TUBE)C O N T R O L
S E T  N O .

E-2

E-35

Honeywel l  RAagOE Relay,  Q27OA Base, C701OA Photocel l
lMount and 190 Sight ing Tube. Photocel l  mount machined
for  s ight ing tube.

Honeywel l  W415A FIame Safeguard Control  Panel  wi th o i l
cut-of f  re lay only,  cabinet  and cover,  RA89OE Relay,  C7Ol0A
Photocel l  l \4ount,  and 19O Sight ing lube.  Photocel l  mount
m a c h i n e d  f o r  s i g h t i n g  t u b e .  B u r n e r  m u s t  b e  e q u i p p e d  w i t h
ei ther V4046A or V40468 Oi l  Valve.

Honeywel l  W415A Flame Safeguard Control  Panel  wi th both
burner motor re lay and oi l  cut .of f  re lay,  cabanet and cover,
RA89OE Relay,  C7O1OA Photocel l  Mount,  and 190 Sieht ing
Tube. Photocel l  mount machined for  s ighi ing iube.  Burner
musi  be equipped wrth e i therV4046AorV4o46B oi l  Valve.

Fireye TFC-2 system consist ing of  Type 24CJ5 Model  3000
Flame Safeguard and Programming Control ,  Type 45AIMt
Photocel l  Mount for  exiernal  mount ing,  and 190 Sight ing
Tube. Photocel l  mount machined for  s ight ing tube.  Burner
must be equipped wi th V40468 instant-opening Magnet ic
Oi l  Valve.

Honeywel l  R4l50A Flame Safeguard contro l ,  Q520A Base,
C701OA Photocel l  lv lount  and 190 Sight ing Tube- Photocel l
m o u n t  m a c h i n e d  f o r  s i g h t i n g  t u b e .  B u r n e r  m u s t  b e
equipped wi th V40468 instanfopening lMagnet ic Oi l  Valve.

Honeywel l  R4150A Flame Safeguard Control ,  Q520A Base,
and C/O12A Ul t ravio let-sensi t ive Flame Detector .  Burner
must be equipped wi th V4O46B instant-opening lMagnet ic
O i l V a l v e .

Fireye UVC-2 System consist ing of  Type 25CU6 lModel  1050
Flame Safeguard and Programming Control ,  sub base,  and
Type 45UV3 Ul t ravio let 'sensi t ive Scanner (Photocel l ) .
Burner must  be equipped wi th V40468 instant-opening
IMapnet ic Oi lValve.

D E S C R I P T I O N

Honeywel l  RA890E Relay for  use wi th Q270A Base mounted
on burner housing and photocel l  mounted in a i r  tube.
Motor,  t ransformer,  o i l  valve,  and photocel l  factory-wired

C O N T R O L
S E T  N O .

EM.2

E-4

E-6*

E-7x

E-7UVX

E.8UV*

WIRING DIAGRAM FOR ELECTRONIC CONTROL SET EM-2

DOTTED L INES
I N  D I C A T E

F I E L D  I N S T A L L A T I O N

* CROUND TIRNI  NAL
U5ED WHIN PI ]OIOCELL

I S  N O T  M O U  N T I D
I  r , l  A tR TU8t .

Note:  The 19O Sight ing Tube is 8"  long and has 2" l .D.  Sets
may be ordered wi th th€ standard C7010A Photocel l  l !4ount
which is  tapped for  17a" p ipe (NPT).

*Control system provides automatic sequencing of bu.ner moto., transtormer, and
oi l  valve.  sequencing consists of  a prepurge,  t r ia l - for igni t ion,  and postpurce per iod. lcontinued ne/-t page)

,__i;-;l__[.-;_1-'
i '_-_--r L____r i



CARLIN E/ecfronic Contro/ SETS GARLIN E/ectronic Contro/ SETS

C O N T R O L
S E T  N O .

C O N T R O L
S E T  N O .

D E S C R I P T I O N

Honeywel l  RA890E Relay for  use wi th W415A Flame Safe-
guard Coniro l  Panel  wi th o i l  cut 'of f  re lay only,  cabinet
and cover.  Panel  mounted on burner housing.  Photocel l
mounted in a i r  tube- Motor,  t ransformer,  o i l  valve,  and
photocel l  factory-w i re d '  to sub-base oJ panel .  Burner must
be equipped wi th e i ther V4046A or V40468 Oi l  Valve.

D E S C R I P T I O N

Honeywel l  RASgOE Relay for  use wi th W4t5A Flame Safe-
guard Control  Panel  wi th both burner motor re lay and oi l
cut-of f  re lay,  cabinet  and cover,  Panel  mounted on burner
housing.  Photocel l  mounted in aar tube.  lv lotor ,  t rans.
former,  o i l  valve,  and photocel l  factory-wired to sub-base of
panel .  Burner must  be equipped wi th e i ther V4O46A or
V40468 Oi lValve.

WIRING DIAGRAIIII FOR ELECTRONIC CONTROL SETS
EM-35 AND EM.4EM-35

EM.4

*  GROUND TER]MINAI
USTD WHEN PHOTOCELL

IS NOT ]VOU NTTD
IN AIR T I ]  BE.

DOTTEO LINES INDICA
FIELD INSTALLATIONPHOTOCELL

Set El{-35 is pre-wired for oil cut,off reiay only.

EM-4 set is pre-wired for the burner motor relay
in addit ion to being wired for the oi l  cut,off  relay.

COIITROLLER

Figure 18

(Continued next page) (Continued next page)
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C O N T R O L
S E T  N O .

Figure 19

INSTALtATI0N TESTING-For
the  purpose o t  measur  ng  lhe  cur
re i i  o t  the  de lec tor ,  a  20  000 ohm
pe.  vo  tD.C.vo l lmeter  s  necessary -
To check  ihe  pho ioce l l s i !na l  con-
ne. l  the  vo l lmeter  lo  the  tes t jacks
oJ  the  con l ro l .  A  min im um s igna l  o f
5  vo l ts  i s  requ i fed  to  opera le  lhe
24C15 re lay ,  The sa tu .a l ion  s igna l
occr ts  a i  abou l  l5  vo l l s -

EM-6

CARLIN E/ecfronic Control SETS

D E S C R I P T I O N
C O N T R O L
S E T  N O .

Fireye l  FC-2 System consist ing of  Type 24CJ5 lv lodel  300O
Flar.e Safeguard and Programming Control ,  sub-base,  and
Type 45CM1 Photocel l .  Control  system provides automat ic
sequenci la of  burner moror.  t ,a ' rsfo/r ' rer .  and o. l  vd.v- .  EM_7
s a q u c r c r n g  ( o a s i s t s  o '  o  p i 6 p L r B p .  l f l a l - f o r - i e n i l r o n ,  d 1 d
postpurge per iod.  Motor,  t ransformer,  o i lvalve,  and photo-
c e l l  ( m o u n t e d  i n  a i r  t u b e )  f a c t o r y - w i r e d  i o  s u b - b a s e
m o u n t e d  o n  b u r n e r  h o u s i n g .  E u r n e r  m u s t  b e  e q u i p p e d
with V40468 instant  opening lMagnet ic Oi l  Valve.

CARLIN E/ecfronlc Confrol SETS

D E S C R I P T I O N

Honeywel l  R415OA Flame Safeguard Controt ,  Q52OA Base,
and Photocel l .  Control  system provides automat jc sequenc-
i n g  o f  b u r n e r  m o t o r ,  t r a n s f o r m e r ,  a n d  o i t v a t v e .  S e q u e n c i n g
consists of  a prepurge,  t r ia lJor- igni t ion,  and postpurge pe-
r iod.  lMotor,  t ransformer,  o i l  valve,  and photoce (moLlnted
in a i r  tube) factory-wjred to base mounted on burner
hoLrsing.  Burner must  be equipped wi th V4046B instant-
o p e n r n g  M a g n e t i c  O i l  V a l v e .

Etvl-6

D O I T E D  L I N  E S
I  N  D  I C A T E

F I E L D
I N S T A L L A T I O N

I/YI RING

Figure 20

DIAGRAM FOR ELECTRONIC CONTROL SET EM.7

WIRING DIAGRAM FOR ELECTRONIC CONTROL SET

i-__r,-

l l  thernros ta l i ca ly  con i ro  led ,
ins la  la t ion  requres  a  lne
vo l taCe thernos ta t .  l f  ow '
vo  iaCe ihermos ia t  s  requ l fed ,
i t  n rus t  be  used w i t l r  a  swnch-

l l J  used,  remove jumper

l i l f  used,  remove jumper

ICanttnued next page)

DOTTED LINES
I N D I C A T E

F I E L D  I N S T A L L A T I O N

i l t  u s e d ,  r e m o v e  j u m p e .

*Cround le fmina  used when pho loce l l  i s  no t  mounted  in  a  I  tube,



CARLIN E/ectronic Control SETS

"sERlES EMX"
(BURNER.MOUNTED WITH PHOTOCELL MOUNT
BRACKET-MOUNTED TO OUTSIDE OF AIR TUBE)

EMX-4

Emx-6*

EMX-7*

CARLIN E/ectronic Control SETS

t " J + t $ S :  D E S c R r P r r o N

I  Honevwel t  RA89oE Relav lor  use wi lh Q27oA Ease mounted
lon Uurner housrne CTOlOA Photocel l  N/ lount  wi th 190

EMX-2 |  SrBht ine Tube braLkel-mounled to ouls ide oi  arr  tube Mo-

I to i .  t ranstormer,  o i l  vdlve and photocel l  factorv-wired lo

I  OaSe

I Honeywel l  RA89OL Retav lor  use wr lh W4 l5A Flame Safe '
I  euard Control  Panel  w' th o i l  cut-of l  re lay onlv,  cabinel  and

l iover.  panet mounted on burner housing.  C/olOA Photo_

EMX-35 |  cet t  Mount wi th l90 Srght inc Tube bracket  mounted lo

I  outs ide of  a i r  tube.  lv lotor ,  l ranstormer '  or l  valve dnd pholo_

lcel l  factory-wired lo sub bdse of  panel  Burner must  be

I  equrppeo wrtn er tner v4O46A or V4O46B Oi l  Valve

Honeywel l  RAagOE Relay for  use wi th W4l5A Flame Safe '
suard Control  Panel  wi th both burner motor re lay and oi l

;ufof f  re lay,  cabinet  and cover.  Panel  mounted on burner
housins.  c701OA Phoiocel l  lv lount  wi th l90 Sight ing Tube
brackei-mounted to outs ide of  a i r  tube.  N4otor,  t rans_
former.  o i l  valve.  and photocel l  factory_wired to sub_Ease
of panel .  Burner must  be equipped wi th e i ther V4O46A
or V40464 Oi l  valve.

f i feve TFc-2 SvslFm consrs l ing of  Iype 24CJ5 Model  3oOO
I ldme Safegutrd and Programmin8 Control .  sub base and

Tvoe 45AMl Photocel l  Mount (External)  wi th I90 Sight 'ng
Tube bracket-mounted to outs ide of  a i r  tube.  Motor,  t rans'
former,  o i l  valve,  and photocel l  factory_wired to sub'base
mountecl  on burner housing Burner musl  be equipped
with V4O46B instant-opening Magnet ic Oi l  Valve.

Honeywel l  RA890E Relay for  use wi th Q270A Base, CTOIOA
Photocel l  Mount (External) ,  and 190 Sight ing Tube. photo-
cel l  mount machined for  s ight ing tube.  Motor,  t ransformer,
and oi l  valve factory,wired to base mounted on burner
housing.  Photocel l  mount and s ight ing tube for  f ietd insta l -
lat ion in accordance wi th Honeywett  speci f icat ions.

D E S C R I P T I O N

Honeywel l  RAa9OE Relay for  use wi th W415A Ftame Safe-
guard Control  Panel  wi th o i l  cut-of f  re jay onty,  cabinet  and
cover,  C7010A Photocel l  lMount(External) ,  and 190 Sjght ing
Tube. Photocel l  mount machined for  s ight ing tube.  Motor,
t ransformer,  and oi l  valve factory-wired to sub-base of
panel  mounted on burner housjng.  Photocet t  mount and
sight ing tube for  f ie ld insta l lat ion in accordance wi th Honey-
wel l  specaf icat ions.  Burner must  be equipped wi th e i ther
V4O46A or V4O6B Oi lValve.

. ,SERIES EMR' '
(BURNER.MOUNTED WITH PHOTOCELL

LOCATED OUTSIDE OF AIR TUBE
BUT NOT ATTACHED TO AIR TUBE)

(Conlinued next page)

C O  N T R O L
SET NO.

EMR.2

EMR-35

EMR-4

EMR.6*

Honeywel l  RA890E R€lay for  use wi th W415A Ftame Safe-
guard Control  Panel  wi th both burner motor re lav and oi l
cut-ot f  re lay.  cdbrnet  and cover,  C/OIOA Photoce Mount
(External) ,  and 190 Sight ing Tube. photocet l  mount ma.
chjned for  s ight ing tube.  Motor,  t ransformer,  and oi l  valve
factory-wired to sub-base of  panel  mounted on burner
housing.  Photocel l  mount and s ight ing tube Ior  f ie ld instat-
lat ion in accordance wi th Honeywett  speci f icat ions.  Burner
must be equipped wath ei ther V4O46A or V40468 Oit  Valve.

Honevwel l  R415OA Flame Safeguard Control '  Q52OA Aase,

and i7OlOA Photocel l  Mount (External)  wi th 190 s ight ing

Tube bracket-mounted to outs ide of  a i r  tube.  l t lo tor '  t rans_
former,  o i l  valve,  and photocel l  lactory_wired to base

mounted on burner housing.  Eurner must  rJe equrppeo
with V4O46B instant_opening Magnet ic Oi l  Valve.

tConlrol svsten Drovid6 aulohatic seqlencrng ol bu.ner moior' transformer' and

o i l  va lve . !e0ue;c in !  cons is ts  o l  a  p repuree t . ia l_ lo r - i8 . i t ion '  and Postpu ts '  per rod '

Fireye rFC.2 System consist ing of  Type 24CJ5 Modet 3OOO
Flame Safeguard and Progra mm ing Control ,  sub-base,  Type
45AM I  Photocel l  Mount (External) ,  and 190 Sight ing Tube.
Photocel l  mount machlned for  s ight ing tube_ 1\ Iotor ,  t rans-
former,  and oi l  valve factory-wired to sub,base mounted
on burner housing.  Photocet t  mount and s ight ing tube for
f ie ld insta l lat ion in accordance wi th Fireye speci f icat ions.
Burner must be equipped wi th V40468 instantopening
lv lagnet ic Oi l  Valve.



C O N T R O L
S E T  N O .

EMR-7.N

D E S C R I P T I O N

Honeywe I  R4150A Flame Safeguard Control ,  Q520A Base,
CTOIOA Photocel l  Mount (External) ,  and 190 Sight ine Tube.
Photocel l  mount machlned for  s iCht ing tube.  Motor,  t rans-
former,  and oi l  valve factory wired to base mounied on
b u r n e r  h o u s i n g .  P h o t o c e l l  r n o u n t  a n d  s i g h i i n g  t u b e  f o r
f ie ld ins ia l la i ion in accordance wth Honeywel l  spec -
f i c a t i o n s .  B u r n e r  m u s t  b e  e q u i p p e d  w i t h  V 4 0 4 6 8  i n s t a n t '
openjng fMagnetrc Oi l  Valve.

|  ' r o n . y w ^  t  R a  l 5 O A  I  l d m e  S d l p g L d r d  C o a l . o l  Q 5 2 0 A  B d s e .
l  " r d  C 7 O l 2 A  U l t r i v i o l e t . s e . l s . r i v p  F l d m e  D F l p . l o ' .  \ , 4 o r o r .

I  t r a n s f o , m e r  a n d  o r  v d  v e  f a c t o r y  u  r p d  r o  b , s e  n o J n r - d
E M R - 7 U V r l  o n  o L r r n e I  o J s  r E .  U l r r d !  o  e r - s e a s i t i v e  I  d m p  o p l e  l o  r o r

I r p l d  I s r d l l d l r o n  n  d c ( o r d d n - e  ,  h  H o ' 1 e / w e l l  s o F c f i

I  c a l i o n s .  B u r n e r  m u s l  D e  e q u . p p p d  w  i h  V a 0 a 6 8  i n s t a n l
I  o p e n i n C  M a g n e t i c  O i l  V a l v e .

Fireye UVC.2 System consis i ing of  Type 25ClJ6 IModel  lO50
Flame Safeguard and Programming Control ,  sub base,  and
Type 45UV3 Ul t ravio let-sensi t ive Scanner (Photocel l ) .  N4o.
tor ,  t ransformer,  and oi l  valve factory-wired to sub-base
m o u n t e d  o n  b u r n e r  h o u s r n g .  S c a n n e r  f o r  f i e l d  i n s t a l l a t i o n
in accordance wi th Fireye speci f icat ions.  Burner must  be
e q u i p p e d  w i t h  V 4 0 4 6 4  i n s t a n f o p e n i n g  M a g n e i i c  O  l V a l v e .

N o t e :  T h e  1 9 0  S i g h l  n g  T u b e  j s  8 "  l o n g  a n d  h a s  2 "  l . D .  S e t s
may be ordered wi th the standard C70lOA Photocel l  lMount
w h i c h  i s  i a p p e d  f o r  l y a "  p i p e  ( N P T ) .

CARLIN E/ectronlc Control SETS CARLIN Cadmlum Ce// Control SETS

Typical bracket-mounting ot primary relay (Honeywell  "Pro-
tectorelay" R8184 or R8185D) for use with cadmium cel l
t lame deteclor. Eurner i l lustrated is Model 450FR-2. Bracket
accommodales either Honeywell  or White-Rodgers controls.
The primary control is so mounted that i t  is well  within the
over-al l  width of the bufner and back far enough to permil
use of lhe total effect ive air tube length.

Cadmium Cell  Flame Detectors offer posit ive
protection against t lame or power fai lure

The cadmium cell control offers greater sensitivity than the
conventional stack switch since the photoconductive flame-
sensing device reacts to l ight rather than to a change in
temperature as is the case with the helix of the stack con-
trol. Underrvriters' Laboratories regulations now in effect
require the use of either the cadmium cell-type primary
relay or electronic control set on all oil burners frring over
3.00 GPH.

The sensing element is cadmium sulfide, the resistance

q

H
,.{P

EMR.8UV*

*Cont ro l  sys tem prov ides .u tomat ic  sequenc inc  o l  burner  ho tor ,  i rans former ,  and
o i l  va lve .  Sequenc ing  cons ic ts  o t  a  p repurge,  i r ia l -aor^ iCn i t ion ,  and pos tpurge per jod .



CARLIN Cadmium Cel/ Contro/ SETS CARLIN Cadmlum Ce// Confrol SETS

ol which decreases in the presence of light. An oil fla:ne
lowers the cell resistance to the point where an elcctric
current can pass through it and activate a relay cotnponent.
On White-Rodgers relays, follo$'ing flame failure, there is
an immediate shut-down of the burner, followed by a scav-
enger t inr ing period after which ignit ion is again attempted.
Should the burner fail to ignite on this attempt, the control
goes into safety. On Honeywell relays, following flame
failure, ignition returns (on intermittent models) and the
motor continues to run for a period of 70, 30 or 15 seconds
depending on the relay model, after which the control goes
into safety,

UN OERWR ITERS' LABO RATOR IES SAFETY CONTROL

A typical cadmium cel l  t lame detector mounting inside lhe air
tube. This view of the Model 400N combustion head and elec-
trode assembly shows lhe cel l  located behind the air dit fusei
and attached to the electrode bracket assembly. similar
mounting is used on Models 7O0FR and 1200FR.

T IM ING REQUIREMENTS

F I R I N G  R A N G E I G N  I T I O N

t{0tutNAt- MAX !1UtU TtMtNGS
lN SECoI{DS-See Note (a)

Main'Flame
Establ ishang

Period
See Notes

(b),  (c)

Flame-Fai lure
React ion

Time
See Note

(d)

3 Gal lons or  less Unproved agniter 90 90
7 Gal lons or  less Unproved igniter 30 3 See Note (e

20 Gal lons or  less t  nprov€d ipni t€r 3 See t lote ( f

I'IOTES

a I fe  lomrra l tm lg  r .  r fe  dp !g  rpd  dLra l ro  '  o l  r te  per 'oo  de  ern i led  a l  rd led  vo  lagp
o l  l la  'o r . l ro l  i r  a  rooT lFnpp d l l r "  o l  0  f .  A  low.b le  ra  lo r ,  to re  a l 'e  rna t  be  'n  ad-

(b )  The mar imum inDUl  lo r  de termh rc  ihe  na inJ  ame es lab l i sh ine  per  od  ro r  a  burner
no l  equ ipped as  ind ica led  in  "c "  be low is  to  be  the  max inurn  inpot  o f  ihe  burner .
G)  T l re  max imum input  lo r  de ie rmin ins  ihe  main . r lame es tab lsh i rs  Da. iod  and fo r  de-
l e  m ' , , ,  s , r  a  p , o v e o  ' i . . r q  s  p q L , p d l a i r a b I r p  e q u , p p e o  r o  r a r l ; 1  o d r , , e o " /  l o
bp  l lp  loL l  lo  lL le  la rge , t  I  re  l ld l  ra r  bp  r '  rLa l  ,  rC  I  r "d  p  o f ided 11"  InpLr  ro  r l  a l  ' r ' p
cann0 l  be  r i c reased un t  ign i t ioo  o t  the  low i te  i s  es tab l i shed and proved.
d l  T le  l la re . f r r lL rp  rpd( ron  Ln ' r  '8  ,  lo  be  bd  "d  o  r  rhp  b ,  le r ' \  ma ' rn 'Ln  r , 'pLr .  T \p

l  a rF  t r  lL re  "d  l io r  I  re  r (  r te  rn te r ra  be taeen lhe  orL Ien(e  o f  lame e{ t rnsu  shment
a fd  l l -e  l  ne  r le  \ rG l '  1Lro1  d" .a  rp rg / "d .  lo r  oLr re j  .  nav . r !  an  hoJr l /  ,npL t  o l  400 .
000 Btu  or  less ,  l Ie  I  mrng may be  the  in te rva l  measured t rom the  t ime the  sens ing  dev ice
l rA l  de teds  oss  o t  ' l anre  to  lhe  l ime lhe  sa le ly  shuto f i  dev ice  is  de  energned.
G)  A  i lame l . lo re  read on  nme or  mofe  than 3  seconds b l i  no t  f tMe ihan 30  seconds.
is  permr l led  r l  rn le rnr l len l  rgn i l io f+  rs  employed.  o r  i l  the  ignr t ion  sys tem is  re -ene.g ted
In  no t  mofe  lhan 0 .8  seconds 3{ ie r  I lane  ex l  ngu is l rmen i  occurs .
r l )  A  i  ame ta r lu re  reac l ron  tme o f  mme lhan 3  seconds,  bo l  no t  more  than l5  seconds is
permr t ted  r l  in le rnr l led l  ignr l ron*  i s  emDloyed or  i f  lhe  ign i l ion  sys tem is  re  ene.grzed in
no l  mo ie  lhan 0 .8  seconds a t le r  l lame ex l  ngu ishmenl  occurs .
* ln te rmi l ten t  i8n i t io .  as  used here  denotes  spa.k  th roushout  pe . lod  o l  burner

On "Shell  Head" models
f rom 15OSF-2  t h rough
20005-5. and Model 2000,
the  cadmium ce l l  t l ame
delector is located behind
the primary air tube and
attached to a hex boss on
the nozzle l ine. On Models
400 and 400-4, the detec.
tor is mounled on the elec-
lrode brackel assembly.

Pholo shows cadmium cel l
I lame delector as mounted
inside burner housing on
Model 150N. Cell  is located
fo r  cons la  n t  v i ew ing  o f
l he  f l ame  bu t  does  no t
interfere with removal of
combustion head assem-
bly. This method ot mount-
ing is also used on Modelsl

450FR-1 l5oFRD-1
450FR-2 4s0FRD-1
950FR-1 450FRD-1A
9soFR-2 95oFRD.1



HONEYWELL CADIVIIUM CELL CONTROL SETS FOR USE WITH CARLIN OIL BURNERS

*At pres tine design chang-es are anlicipated in the Honeywell R8l85D lnlermlttent lgnition Conlrol. When the re'design is adconplished th€ conlrot
will be re-submitled to Underwriters' Laboratories, Inc. ror listing with &rljn bumds. lt is exoected that the controt witt be orrered and tisred in
l im ins  cyc les  o l  70 .  30  and 15  seconds.  As  soon as  the  new vers ion  o I  the  R8 l85D becomes ava i lab le .  a l l  Ca. l jn  cadmium ce l l  con t ro t  seG wi t t  auro-
mat ica l l y  jnc lude in te rmi t len t  ign i l ion  cont rc ls  in  p lace  o i  the  cons tan l  ign i l i0n  type ,  as  l i s ted .

The Whi te 'Rodeers  669 ln te fmi l ten t  lgnr t ion  Cont ro l ,  as  shown in  Seh WR.1 and WR-2,  i s  ava i lab le .  The 668 Cons lan l  lgn i t ion  Con l ro l ,  as  t i s ted
in the balance ot the IVR sels, wili also be automalically changed to the 669 control lollowing complete submrttals and lislinBs.

CARLIN CARLIN
BURNEN MODELS HONEYWELL

TiminS

HOI IEYWELL

H i
150N
l50sF 2
450FR I

R8184 Constanl
lo burner housing

c554A

Mode s  150N,450FR l

[4ode ]50SF 2

H.2
400
400N
400s

n8t84 Constanl Same as H-1 c554A

l,4odels 400,400S
on nozzle iine boss

Model400N
on e ectrode bracket assr

H . 5
I50FRD 1
450FR.2
450FRD.l
950FR I

150N
l50sF.2
450FR.l

R8184 Constant 30 second Same as H. l c554A

NTodels 150N,450FR l ,450FR 2,
950FR.1,  150FRD l  450FRD-1

inside burner housinc

l4odel ]50SF 2 an nozde llne boss

H-6
400 4
500s.35
700s-35
TOOFR

400
400N
400s

R8t84 Constant 30 second Same as H. l c554A

It40dels 400, 400.4, 400 S, 500S.35,
7005 35 on noz e ine boss

rylodels 400N /00FR
on elecl rode bracket  assembly

H . 8

45OFRD.IA
950FR 2
g5OFRD I

800s.4
2000s 5
t200FR. l
1200FR,2
2000

l50N
l50sF-2
450FR.l
450FR 2
]5OFRD I
!5Q!8D,r
400
400 4
400N
400s
500s 35
700s.35
Tl]OFR

R8184

R8184

Constanl

Conslanl

l5.second

l5 second

Same as H I

Same as H I

c554A

c554A

Nlodeis 150N, 450FR l ,450FR 2,
9s0FR t  950FR-2,  t50FRD.1,

450FRD.1 450tRD. lA 950FRD I
Inside burner hoosing

lMode l50SF 2
[,lodels 400, 400.4. 400 S 500S.35,
7005 35,8005 4,2000 and 20C0S.5

[4odels 400N,700FR,
1200FR-1,1200FR 2

on electrode bracket assembiy

H 9
15CN
t50sF.2
450FR I

REI81 c554A Same a !  H I

H l 0
400
400N
400s

R8184 c554A Same as H 2

H  1 l
I50N
l50sF.2
450FR I

R8l82A (w th Connanl 70.second c554A Sanre as H I

HT2
400
400N
400s

R8l82A (w th Same as f  2

H-13
I 5 0 N
l50sF 2
450FR I

R8l82B (w th
S ns e Aquaslal )Connant c554A Same as  H I

f i 1 4
400
400N
400s

R8l82B (w i lh
S ngle Aquastal) Connanl c554A Same as  H 2

+*See footnoles, pase 77.
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WHITE-RODGERS CADMIUM CELL CONTROL SETS FOR USE WITH CARLIN OIL BURNERS

Set
BURNIR I I IOOELS WHITE.ROOGERS

rc"i?1"*TiminC

WI i ITE-RODGENS

Cel l

l50N
l50sF.2
450FR I

669 ntermilt€nt45.second
Erackel mounted,
wi th tunct ion box, 956

l lodels 150N,450FR i
nsrde burner housins

i\,lodet 150sF 2

400
400N
400s

669 inlermit lenl 956

Nlodeh 400,4005
.on nozzle hn€ boss

^1odel400N
on electrode bracket assr

150N
t50sF 2
450FR l

6168 (Linevoliaee)Condant 956

400
400N
400s

6168(Lrnevoi tagecon(anl 45 second 956

t50FRD.1
450FR.2
45OFRD 1
950FR I

l50N
t50sF 2
450FR I

668 Constanl30.second 956

lMod€rs 150N, 450FR 1.  450FR.2
95OFR ] ,  I5OFRD I  45OFRD I

nside burner housrng

lvlodel 150SF 2 0n nozzle line boss

WR6
400 4
500s.35
700s 35

400
400N
400s

668 Constanl30 second 956

Nladels 400,400 4,4005,5005 35,
i00S-3s on nozzle I ne boss

l,lodeh 400N, /00FR

45OFRD.IA
950FR.2
g5OFRD I

l50N
l50sF 2
450FR.l
450FR.2
I50FRD
450FR0
950FR.l

668 Conslanl 15 second 956

[, lodets 150N,450FR 1,450FR 2,
950FR.1,950FR Z,  l50FR0 l ,

45OFRD ],45OFRD 1A 95OFRD 1
rnsr i€ burner housrng

Ntodel  l50sF 2
on nozzle ine boss

w R 8

800s.4
2000s,5
1200FR I
1200FR-2
2000

400
400N
400s
400 4
500s 35
700s-35
TOOFR

668 Constant l5-s€cond 956

L40dels 400, 400'4, 400.S, 500S.35,
7005 35,8005 4,2000 and 20005 5

lvloCeh 400N, /00FR,
l200FR. l , l200FR-2

on electrode brackel assembly

150N
150SF.2
450tR I

669 intermit tenl45.second 956

wR l0
400
400N
400s

669 lntermrttenl45 second 956

*At press time, d€sisn changes are anlicipaled in the Honeywell R81850 Int€rmittent lgnilion Conkol. when lhe re-design is amomplished the control
will be re.ubmilted to Undelwrile6' Laboratories, Inc. for lislins wilh Carlin burners- ll is €xpected that the control will be oflercd and listed in
timing cycles ol 70, 30 and 15 seconds. As soon as the n.w ve6ion of the R81850 becomes avallabl€, all Cdlin cadmium cell conlrol sets will auio-
matically iDclude intermitt€nt ignilion conlrols i. plac€ ol the constani ignition typ€, as listed.

The While-Rods€6 669 Intefmitient lsnition Conlrol, as shown in sets WR-l and WR{, is available. The 668 Constant lgnilion Conlrol, .s listed
in lhe balance ot lhe WR sels, will also be aulomatically changed lo the 669 conliol tollowinc complele submillals and listings.

*+ lG lTlOfl-lnt€rmitl€nt ignition Gpark only on burner start-up) is employ€d on Carlin oil burners firins at a raie of 3.00 GPtl or less. 0n .ll other
ga l lonages,cans tan t ign i t ion(spr ldur ing theen l i re runn ingcyc leo fburner ) isused incompl iancewi lhUode r i te rs  Labota tor ies  resura t ions for l i s t ing
o f  burne6requk ins  cadmiumce l lcon t roh ,  namelybuhe6f i r insov€r3 .00GPH.  Wh€nThe Car l in  C0mpany submi t ted  burnen w i th  cadmium ce l l con t ro ls
Ior listing, inlermitient ignition-type controls lor burners iiring over 3.00 GPtl were not r€cocnized by UL. Burne6 may now, however, be submitted
with this type ofcontrol for listing-

FACToRY WlRlttc-Cdlin Honeywell Control Set Numbels H-l through fl 8 .nd White-Rodce6 Controlset Numbers WR-l thrcugh WR-8 h.ve
motor, lra nsforner, oit valve (ir !sed), pihary relay, and ilame delector ractory-wired to junction box.olhet conlrolseis listed are notlactmv,wi..d
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CARLIN Cadmiurn Ce// Contro/ SETS CARLIN Cadmlum Ce// Control SETS

WIRING DIAGRAMS
(Dotted l ines indicate field installation)

WIRING DIAGRAMS
(Dolt€d l ines indicaie f ield jnstal lat ion)

---r E-----1
I  e r  ]J6  |  oErEcroR
i  - .-1'-- -" I  cs:""

r,rERMosr^r lo._:_l_ v
t s o  l -

P I ] S N  I N - T Y P E
TERM NALS

I  
- - - - - -

I  .  I L I M L T
i t  lcoNrRol

Fisure 21 -L

l I l . * .
-T_

I

Wiring Diagram tor White-Rodgers 669 Primary Relay
and 955 Cadmium Cell Flame Detector

Wiring Diagram for Honeywell R8185D Primary Relay
and C554 Cadmium Cell Flame Detector

Wiring Diagram for Honeywell R8184 Primary Relay
and C554 Cadmium Cell Flame Detector

Wiring Diagram for White-Rodgers 668 Primary Relay
and 956 Cadmium Cell Flame Detector

Honeywell "Protectorelay" R8185D (7o-second timing cycle) replaced model
R81858. The R8185D c0ntrol permits the use of a jumper between terminals
Tl and T on systems where the ihermostat is not wired directly to the "pro,
tectorelay."
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Figure 24
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CARLIN Storage-Iype WATER HEATERS CARLIN Storage-Type WATER HEATERS

Carlin offers two standard
lines of storage-type water
heaters, each line featuring
glasslined models and copper-
lined models. The "OFG" and
"OF" series originally offered
is now supplemented with the
new "CG" and "CC" heaters
which offer several important
advantages. For example, a
separate tapping is provided
for a temperature and pres-
sure relief valve or high limit
control.  Large, unrestr icted
flue passages keepjacket tem-
peratures low and minimize
combustion problems result-
ing from inadequate draft
conditions. 30-ga11on models
have a formed fiber combus-
tion chamber and 50- and
70 ga1lon models have a high-
temperature refractory cham-
ber of high corbel design. A
removable access panel simpli'
fies cleaning and replacement

of chamber if required. Additional insulation is provided in
the form of one-quarter inch coffugated aluminum-foil backed
asbestos in critical areas.

STANDARD EQUIPMENT SUPPLIED WITH CARLIN WATER HEATERS

*Also available at additional cost with "Shell tlead" lvlodel l50SF-2. Fhnge ass€mblies

tAho available at addilional cost with "shell Head" Ivlodel 400s-2 with 10" air tube
(nomina l length)  and f lang€ ass€mbly  No.31 .  See page 96 .

** 1l' air tube (notninal lenglh) supplaed on Nlodel GS-30 (Con-pac).

ttqnless otherwise specitied, nozzle siz€s furnished are in accordance with r€commended

$Flange assembly N0.30 supplied on lVodel GS-30 (Com-Pac).

'Recovery  ra les  In  ga l lons  per  hour  a re  based on  a  100. r  temDera t r /e  r ,se .  A  (ons tan t
draw 0r  wa ler  a l  a  ra te  s rea le r  lhan  the  rec0verv  ra le  s , l t  r€sL t t  in  inadsouate  ho t  water
ir lhe lolal volume 0t e/ater drawn exceeds 70 pd(ent ot rhe dorare capacity ot rh€ tank.

t l s  sq . l t .  on  lv lode l  cS-30 (Com.Pac l .

C A P A C I T I E S

MODTL I{0. >

CLASS-LINED MODELS COPPER-LINED MODELS

0FG-30,S
GS"30
cG-30

0Fc"50
cG-50

0FG-i0
. cG-70

oF-30
cc-30

0F-50
cc'50

0F-65
cc-70

Tan k storag€
capacly
(sats.)

30 50 l0 30 50 6 5 , 7 0

lvlaximum flring
rat€ (GPH,
No .2  o i l )

1.00 1.35 I .50 1.00 1.35 1.50

Recommended
l l r ing rate

( G P H ,  N o . 2  o i l )
0.85 t.20 i .35 0.85 1.20 1 . 3 5

at maxtmum
il r ing rate

120 152 180 t20 162 180

at r€commended
Jlr ing rate

r02 r44 I62 102 r44 162

Iernperalure
( 'F)

160 160 160 t80 180 180

[4aximum BTU
Inpur per nour
(thousands)

140 189 210 140 189 210

Heat transfer
surlace
(sq. tt.)

t 7 + 22 28 1 l 22 28

Hydfosiatic

lpsr)
300 300 300 355 355 355

Wal€r working
pressute

(ps0
r27y, 12t% r27y, 150 150 150

"[t.$T'^'^.t q'S,'",
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D I M E N S I O N S
CARLIN "OFG" AND "OF'' SERIES WATER HEATERS
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MODET NUIV]BER >
GLASS-Lrr,trD [10DrLS COPPER.LI I ' {ED MODELS

0FG-30-S GS-30 0 FG-50 0FG-70 0F-30 0F-50 oF-65
"A"-Height  over a l l 59" 41" 70" 72k " 65y," 69%" 12k',
"8"-Diameter 22. 26" 24" 26" 22 " 24', 26"
"C"-Floor Io C/L Flue 0ut let 34%" 63" 57%' 63" 6 4 "

lo C/L Eurner 0p€ning 8t / r" 8 % " gyr,, th, ' 8 % " 9y,,, 9Y , "
"E" Floor to C/L Water Contml T 22' zt t / t " 23r,4 " 22lz' 23\A " 24t4"
"F"-Floor to c/L Drain Valve r1/s, ' t ]  A ' , 20, 181r' , 2 t % " 2814" 28"
, ,G" to C/L C. W. r8% " t8%" 20%,, 2 t % " 24%" 25'
"H"-Floor to C/L H. W. 0utlet 481,4 '. 33" 60t/, " 62% '. 53% " 60ll,'
" j " -ClL C. W. In let  to C/L H. W.0ut let 29k " t4%, ' 39|/' 43%" 3Dj/!" 35" 35ll '

"X'  F lue 0ut l€t  Diam€ter 6 1 6 7 t '
"1"-Radial  Nipple Locat ion 45 45
"Nl  -Base Ring Herght 1yr, tyr, 1y r , 1y r , ly, " I % ' \ y r "
Combust ion Chamber LD- \ 0k " t0y,,, 13" t3 " rDy,,, 13' 13 '
Combust ion Charnber Height rrl4,, r % " t4yr" | % , ' r2k,' t 4 % "
0uls ide of  Casing to lns ide Combust ion Chamber s%, , 1 / \ " 5t4 '' 6 % " s % " 5 % " 6 % "
Burn€r opening Diameter 5 5 5
Distance,  Fronl  Io 8acl ,  Burner Insla l led 32', 37%' 34" 37 ' 32" 34' 31',
Waier Control  and Dmin Valve T l A t % ' % " % '
Nipple SD€, C. W. In let  and H. W. 0ut let % " % " t % " t1  ' . % " rY1" t y | "
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D I M E N S I O N S
CARLIN "CG" ANO "CC" SERIES WATER HEATERS

IUOD€L t{U|tlBER >
GLASS.LINED MODELS COPPER-LI I ' IED MODELS

cG-30 cG-50 cG,70 cc-30 cc-50 cc-70
"A"-Height  0veral l 56%' 69" 13' 665t6" 69" 13 "
"B' Diam€ter 22" 24" 26' 20' 24 ' 26'
"C"-Floor to C/L Flue 0ut let a8%,, 60316,, 64%" 5tt/$,, 603/$" 64%"
"D"-Floor to C/L Burner 0p€ning 7 \ " 8 % " 8 % " 1 % " 8 % " 8 % "
"E"-Floor to C/L Water Control  Tapp ng 22" 24Y1" 24 \ " 22 " 24,l " 2 4 % "
"F'-Floor to C/L Drarn Valve 18' 20t/ t " 20%,' t8%,, 2D\/\ " 20v!"
' G  - F l o o ' t o  C / L  H .  W . o u r l e l a n d  R e l e f  V a l v e  l a p p r n g 48Ys" 60346" 64%" 583At" 60l,6" 64%"

H -Floo.  to C/L C. W. In let tv/1' 2 t " 2r" Igt/, " 2r" 2t "
"J C/L C. W. Inlet to C/L H. W. ou et 29%" 39ln' 4334" 38i 'At" 393A8" 43]14"

K"-Flue 0ut let  0 iameief I 7 6 "
"1"-Floor to C/L Flame Viewing Port 't2)/,,, t2y, 1 2 h " Iq/tL

t y r "
12yr' . I2yr"

" l l ' -Lee Height )y , , ' t k r l r ' r y r " tyr '
Combust ion Chamber LD ) lyr, ' 13 " t3 " t0y1" 13 " t3'
Combusi ion Chamber Height t 2%" 15 " 1 5 " tzyr" $" \5"
0uts ide of  Casing to Inside Combust ion Chamber 5 % " 5y, 6yr" 4 % " 5 h , 6yr"
Burner opening Diameter 4y , " 4/, 4yr" 4y," 4U' 4Vr"
Distance,  Front  to Back.  Burner Instal led 32', 34', 31 ' 31 ' 34" 3t"
Valv€ and ControlTappings l  lPSl % " t 4 " % " % "
f l ipple Size ( lPS) C. W. Intet  and H. W. 0!1tet t % " rt,, % " \1,4 " 1),4"
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CARLIN Sforage-Iype WATER HEATERS CARLIN Sforage-Iype WATER HEATERS

2 .

l .

INSTALLATION INSTRUCTIONS

Remove black iron nipples located in top of water heater
tank and in combination primary relay and water control
tapping. These are used for shipping purposes only.
Remove control, immersion well, and flange packed in the
Durnet catton.

Locate unit in proximity to chimney to sinplify piping.
(See Figure 27). Position beater to allolv for inspection

of fire through ob-
servation port and
for service to burner.

used for no other equipment such as a boiler, furnace,
fireplace, etc. Install a draft regulator.

B. Connect water heater flue to a chimney flue already being
used for a boiler or furnace. In this case, preferred
location of the opening into the chimney for the wat€r
heater flue is on a side adjacent to the boiler or furnace
flue connection. The bottom of the water heater RLre
connection should be 6" above the boiler or furnace
flue connection. Sce Figure 27. This hook-up may not
require a draft regulator in the water heater Bue pro-
vided a draft regulator is installed in the boiier or
furnace flue. It should be adjusted witi both the burner
for the boiler or furnace and the burner for the water
heater operating simultaneously. If draft cannot be
controlled in both units while operating simultaneously,
a draft regulator should be installed in the water heater
flue.

C. Where neither of t l le above methods can be ut i l ized, i t
is satisfactory to "Y" the water heater flue jnto the
boiler or furnace flue. The outlet cross-sectional area
of the "Y" should approximately equal the combined
cross-sectional areas of the two f lues which i t  joins.

Examples:

3. Place hcater on f irrn,
level floor. If floor is

t_ of combustible a-
/.' terial, provi.le fire-

.  i " l  Droof ine bctween
H.d- water heater  base

."jl!i." and floor. On "OFC"
and "OF" series, do
not obstruct holes in
heater base r ing as
air nust be admitted
for cooling area be-
t$,een lolver pzrrt of
f lue l iner and casing.

)

Figurc 27

4. Instal l  \r . tqr pi l ing as required. Be sure T&P relef
valve is installed.

5. Connect water heater f lue outlet to chimney. As wittr  a
h€ating plant, an oil-fired water heater requiles draft for
clean, eflicient operatioD. The design of Carli:r units is
such that the heated gases rise from the combustion
chamber, encircle the storage tank and move upwald to
the outlet. Since there is nothing to interfere with the
travel of the gases, the pulsation noise often encountered
in heating units with bui l t  in restr ict ions, baff lcs, etc. is
eliminated as long as there is suf6cient draft to carry off
the products of coflbustion.

Three methods of venting the heater are, in order of pref,
erence, as fol lows:

A. Connect water heater flue outlet to separate flrre in
chimney. Separate f lue neans a chimney f lue which is

30'gal lon models have 6" f lue outlets. 50',  65- and 70-gal lon
models have 7" flue outlets.

One draft regulator (serving both burners) should be in-
stal led between the "Y" and the chimney. I t  should be ad-
j us ted  w i t h  bo lh  bu rnc rs  op . r r l i ng  s imu l t aneous l y .

6. Mount flange with gasket to tank assembly using t,.vo
hex-head cap screws (;r! / ' ,16 x t") packed in cloth bag
tied to f lange. Be sure pressure s.hoe ;s at fop. This is
of utnost importance since the pads at the bottom of
the f lange are borcd at a 2'angle to insr-rre a sl ight down

(Cantinued an page 92)
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HOW TOHOOK-UP A WATER HEATER TO AN
OIL- FIR ED SYSTEM

EXISTING

The rapid acceptance and greatly expanded use of oi l- f i red watea heaters have created
the need for information about the proper way to hook up the water heater burner on
the same l ine as the burner seruing a bci ler or furnace.

Carl in engineers, in cooperation with Sundstrand Hydraul ics, manulacturers of
Sundstrand tuel units, have made a thorough investigation of al l  possible methods of
hooking to exist ing supply tanks and oi l  l ines. The latter company has been most helptul
in carrying out an experimental program and in developing the drawings shown below.
We are indebted to Sundstrand for much of the information siven here.

EXAMPLE NO. 1 (Reler to Figure 28)

OUTSIDE TANK INSTALLATION-BU RNERS LOCATED BELOW TANK

The feed is actual ly by gravity; however, a two-pipe system may be required with the orig'
inal Jurnace or boi ler instal lat ion because oJ latt  within the tank and distance of run. To
add water healer burner, the suction l ine is teed below the bottom of the tank. L.Jnless
local regulat ions require, no return l ine from the water heater burner is necessary since
the "f loor level" tee is under head pressure due to siphon effect frorn tank. Caution:
Be sure By"pass Plug has NOT been inserted in water heater buner pump, Also, see
that ALL VALVES ARE OPEN when start ing burners. A closed valve on the return l ine
wil l  cause pump to bui ld pressure and blow seals.
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Pressure and vacuum gauges should be "stand'
ard equipment" in every instal ler 's and service
nan's kit  in order to check pump operation.

(Conlinued on Page 91)
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0lL- FIR ED SYSTEM (Continued)

SOLENOID SHUT-
OFF VALVE

HOW TO HOOK-UP A WATER HEATER TO AN EXISTING :I
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mIn new work with outside tank involving l i f t  and where furnace or
boi ler burner and water heater burner are being instal led at the
same t ime, solenoid valves are not required and i t  is only nec-
essary to run a separate suction and return l ine for each of the
two 0urners.

EXAMPLE NO. 2 (Refer to Figure 29)

EX IST ING OUTSIDE TANK INSTALLAT ION INVOLVING L IFT

This type of instal lat ion where a water heater is being added to an exist ing furnace or
boi ler l ine has produced the most inquir ies since i t  is seldom possible to instal l  a separate
suction l ine for the water heater burner. By using a solenoid shut-off valve on the inlet
s i de  o I  each  f ue l  un i l ,  t he  suc t i on  l i ne  can  be  t eed  and  t he  re tu rn  l i ne  a l so  t eed ,  mak ing
them common to both burners. Make sure the By-pass Plug lS inserted in the water
heater burner pump. Solenoid valves must be of the two-way normally closed type with
ori f ice diameter of ya". The valves are to be wired in paral lel with burner motors. Locate
as  shown ,  t ha t  i s  be tween  the  l i ne  f i l t e r  and  pump  i n l e t .  Equ ip  i ns ta l l a t i ons  w l t h  shu t -o f f
valves for service work. Be sure, however, that ALL VALVES ARE OpEN when start ins
bu rne rs -

EXAMPLE NO.  3 - INS IDE TANK INSTALLAT ION

On a  g rav i t y  f ed  i ns i de  t ank  i ns ta l l a t i on ,  whe re  o rd ina r i l y  no  re tu rn  l i ne  i s  needed  un less
required by local regulat ions, i t  is only necessary to tee into the exist ing suction l ine.
8e sure to have the tee located LOWER THAN TH E BOIIOI\4 OF THE FU EL SU pply TAN K.

l f  the system requires a return l ine, even though gravity-fed, the return l ine from
the newly instal led water heater would be teed into the original return l ine.

Although an exist ing oi l  burner instal lat ion may have a return l ine, i t  is not necessary
to add a return l ine for a water heater unless required by local regulat ions. There'fore, since a return l ine is NOT lo be used for the addit ional equipment, be sure that
the By-pass Plug has NOT been inserted in the waler heater buher pump.
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CARLIN Sforage-Iype WATER HEATERS

ward pitch of the burner air tube to the combustion
chamber, thereby preventing any after-drip of oil from
working back to housing. See page 96 for flange data.

7. Check electrode settings; also check for proper nozzle
size. Factory electrode settings are as follows: Spark gap
at bends of electrode wires-%"; electrode wire tips
flush with nozzle face, bottom of electrode wires to
orilice of nozzle ,t"; t\ozzle face to outside rim of flame
retention ring )(".
Insert burner into air tube opening until it is tight against
flange (or stop pins where used). Hold housing up as far
as possible. Tighten two set screws against pressure shoe.

To avoid the possibility of any products of combustion
escaping through the opening around the burner air tube,
especially on burner starts, it is recommended that
asbestos or other sealing material be used to fiIl the space.
Reach through observation port to pack sealer firmly.

Inspect front end of burner air cone with flame mirror
making sure that the air cone does not extend beyond the
inside wall of the combustion chamber.
Install oil burner controls and wiring. Hook up oil lines
in accordance with standard practice. For oil supply tank
location refer to pages 88 91, "How to Hook Up a Water
Ileater to an Existing Oil-lired System."
Fill heater tank with water and check for leaks.
Fire the burner. Adjust for draft, maintaining a minimum
.02" WG over the fire. Adjust the air shutter for a clean
fire. Observe flame with mirror by viewing tlrrough ob-
servation port. Close observation port and check in
chimney breeching for smoke.

It is essential that an oil fired water heater be operated
with a clean-burning fire. Any soot accumulation on the
heating surface of the glass- or copper-lined steel tank will
decrease the efnciency of the unit as well as cause mal-
function of the oil burner and controls. It is recommended
that the fire be set to burn within a range of a trace to
No. 1 smoke. Although the cleanliness of a 6re may be
judged to a degree through the observation port, it is
recommended that the final adjustment be made with
smoke testing equipment.
Hang up the Warranty (included in envelope attached
to outside of heater carton) and return the Warranty
Regislral ion Card for your cuslomer's protection.

CARLIN Sforage-Iype WATER HEATERS

CONTROLS for CARLIN
STORAGE.TYPE WATER HEATERS

Standard controls fumished with each heater are either (1)
the White-Rodgers Type 6L80, or (2) Honeywell  R4166A
constant ignition, non-recycling combination oil burner pri-
mary relay (cadmium cell type) and single water contrcl. In
localities where a dual control is required by local heating and
plumbing codes either (l) the White Rodgers Type 6L8l or
(2) Honeywell R41668 is available in place of the standard
controls,

On the "CG" and "CC" series, an extra tapping is provided
in the top six inches of the tank for installation of the tem-
perature and pressure relief valve or a high limit control.

A11 controls are furnished with a 4" extended shank to pass
through the extra-heavy insulation blanket common to
Carlin heaters.

The combination constant ignition primary relay (cadmium
cell type) and single water control is supplied as standard
because of the many cases where it is necessary to tie the
breeching pipe into a chimney flue already being used for a
boiler or furnace. The constant igflition control is preferred
since a continuous spark is maintained across the electrodes.
This insures ignition in the event that, dudng the start-up
or operating cycle of the second unit, the water heater burner
flame may be momentarily drawn out of the combustion
chamber.

Instal lat ion of Water Control

Install control in tlre 31" tapping provided. Wire control in
accordance with the proper wiring diagram given on page 94.
Both the White-Rodgers 956 Flame Detector (cadmium cell)
and the Honeywell C554A Flame Detector are properly
located and mounted to the burner housing in compliance
with Underwriters' Laboratories requirements. All electrical
wiring and plumbing should be done in conforrnance with
local codes. When installing controls, the manufacturer's
directions included in each carton should be followed closelv.

Other Water Heater Conlrols

Other controls include (1) a required temperatu.e and pressure
relief valve, (2) optional pressure-reducing valve, and (3)
optional vacuum relief valve 

eontinued on page gs)
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CARLIN Storage-Iype WATER HEATERS

Figure 30
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Figure 31

CARLIN Storage-Iype WATER HEATERS

All direct-fired water heaters should be provided with a
temperature relief valve and a pressure relief valve, or the
more commonly used combination temperature and pressure
relief valve. We favor the extension thermostat type for
Carlin heaters in orde. that the tube may extend into the
storage tank, which is a requirement in most localities. On
the OFG and OF series the T & P valve is installed through a
"T" at the hot water supply outlet. On the CG and CC series
it is installed through a )1" tapping in the upper section of the
tank.

The relief valve should be piped to discharge into a laundry
trap, sink, or drain. This is especially advisable when the
installation is made in an area with finished flooring as is
the case in many of today's homes with recreation or family
rooms located in the vicinity of the water heater.

Water Pressure Red ucing Valve

This valve is recommended when water pressure exceeds
100 psi.

The Watts built-in "By-pass" model controls system
pressure and reduces the frequency of relief valve dropping
caused by thermal expansion*. The by-pass operates on the
principle of a check valve in reverse. Normally the check is
held closed by the street main pressure, preventing any flow
of water through it into the system. Ilowever, when thermal
expansion pressure increases to slightly higher than the main
pressure, the check valve opens, passing the expanding water
back into the supply main at the rate it is expanded. Thus,
the expanding water is dissipated as in an open system and
the relief valve is not affected.

*Thermal expansion is caused by heating water in a closed
system. The pressure thus created may increase to the set
pressure of the relief valve causing it to drip, thus releasing
the expanding water and protecting the system against ex-
cessrve pressufe,

Vacuum Relief Valve

The purpose of a vacuum relief valve is to provide venting
of a closed system to atmosphere when a vacuum ls created.
Air is thereby permitted to enter and prevent vacuum con
ditions which could siphon the water from the system and
burn out a heater or collapse a tank. When copperJined
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models are installed it is doubly inportant that steps b€
taken to insLrrc against a vacuunl condit ion as the "copper
l ining" is su\ect to col lapse under such a condit ion. Use of
this valve should be at the instal lcr 's judgment and is de-
pendent largely on the $,ater loss history of the area.

Flow Control Va lve

Ttre hlgh dra,,v |ates possible with so1'r1e fixtures can bc
controlled in a satisfactory manncr by installing a flow con-
trol valvc et thc cold \\ 'ater inlct to the heater.

FLANGE ASSEMBLIES for
MOUNTING BURNERS to WATER HEATERS

\

I
I

Carl in f lange mounting asseinbl ies are curved to f i t  the
contour of the water heater casing. Two :J ."- l6 x 1" mounting
bolts are supplied for attaching the Range which is always
installed with pressur-e shoe at top. By placing the front of
the burner ho[sing t ight agaiDst the f lange, or the stop pins
buil t  into the f longe, the burner air cone is autonatical ly
positioned in correct relation to the inside wall of the com-
bustion chamber.

Fiange assembly No. 30 with bulner posit ioning stop pin
1?s" long is i l lustrated. Flange assernbly No. 20 is similar
but has no stop pins. Assembll '  No. 2l has 11" stop pins.
Flange assenbly No. 31 with l : t"  stop pins is used only when
burner Model 400S-2 (Shell  Head) is specif ied.

OPERATING INFORMATION
Temperalure Sett ings

Temperatures over 160'F are not recommended for glass-
lined models. In many instances a setting below this tem,
perature will prove adequate for domestic or general use.
In restaurant instal lat ions where 180"F water is necessary,
copper-lined tanks are essential. Restaurant installations
should have either a dual water control or two water controls,
one as operating, the other as high l imit.

The Honeyrvel l  R41664. combination "Aquastat" and "Pro-
tectorelay" control used on Carl in water heaters has a dial
with designations of COOL, WARM, NORMAL and HOT.
These designations and the approximate corresponding tem-
perature in degrees Fahrenheit are as follows:

NORMAL

140'

irJ
NOTE-Bear  in  mind  tha t  the  ins ta l la t ion  o t  water  heaters  must  be
in  accordance w i th  loca l  regu la t ions .  Be sure  to  check  w i th  the  proper

Soot Deposits

Failure to provide a satisfactory draft or burner adjustment
will result in the formation of a layer of soot on the storage
tank. This in turn will block the flue passage, further re-
stricting the draft, and thereby increasing the rate of soot
formation. In addition, the layer of carbon acts as an in-
sulator on the tank, thus reducing heat transfer to the water.

Because the flue gases are lestricted in entering the flue
passages, and due to the lack of good heat transfer to the
storage tank, the heat from these gases will be transferred
instead to the lower part of the water heater casing resulting
in hot spots and possible discoloration of the casing enamel.

Excessive Fir ing

The 30-ga11on size water heater is basically designed to pro-
vide domestic hot water for single farnilies. If the unit is
used for more than one family, the possibility exists that a

Li, l
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series of draws due to washing dishes, or consecutive showers,
may keep it running for hours at a time. This will result in
excessive metal temperatures.

The same condition can result from using the unit as a
heating boi ler and connecting i t  to copper convectors. In very
cold weather, the thernostat may cause the unit to operate
continuously. Such applications are not recommended and
also void the warranty.

Tank  Mus t  be  F i l l ed

Immediately upon installation, the water heater tank should
be filled with cold water. Operation of the oil burner with an
empty tank, even for a very short period of time, will com-
pletely burn out th€ lower portion of the heater.

Stacking

A condition known as "stacking" is often encountered with
storage-type water heaters. The condition is usually brought
about when short draws are made frequently.

When water is drawn, the burner will start shortly there-
after in order to heat the incoming cold water. A series of
short draws will cause the burner to run in short cycles which
sometines creates a "stacking" of the water in layers of
different temperatures from the bottom to the top of the tank.

An operating control setting of t40oF, for example, can
create a "stacking" which produces 185"F water at the top of
the tank.

To prevent this condition, it is advisable for home use to
set the control as low as possible but still high enough to
provide satisfactory hot water at the faucets.

On restaurant installations (copper-lined tanks), tests
should be made to determine the control setting best suited
to provide the 180oF water normally required at the dish-
washer for rinsing.

C lean ing

When a unit requires cleaning, the following procedure
should be followed:

1. Remove the heater top casing cover.

2. Remove the insulat ion blanket which is under the cover.

3. Renove the Bue cover which is held in place by several
sheet metal screws.

CARLIN Storage-Iype WATER HEATERS

4. Removal of the flue cover rvi1l expose the flue passage
rvhich is an annular space about 1" wide that encircles
the tank. A standard flue-cleaning brush can be used to
brush the soot downward into the combustion chamber

5. The combustion chamber area should then be vacuum
cleaned. On "OFG" and "OF" series heaters remove oi l
bu r r  e r  . nd  c l e .n  l h rouC l r  t l  e  bu r r ( r  t ubF  op ,  r  i ng .  O r
"CG" and "CC" models remove oi l  burner and access
panel.

Recently a major oi l  conpany and a chemical company
have announced a chemical now available fo| cleaning boilers
and water heaters. The procedure calls for the feeding of the
chemical through the oil burner pump and into the com'
bustion area. It is recommended that this new product be
investigated by servicemen as it could well be a solr-ltion to
cleaning water heaters, particularly those that have been
installed in areas with limited head room.

Magnes ium Anodes

Carlin glass lined rvater heaters are €quipped with a mag
nesium anode which protects any uncoated steel surfaces
(i .e.,  hot water control well ,  threaded area of spud tappjngs,
etc.) from corrosion by setting up an electrol]'tic action be-
tween the copper fittings and the anode rather than with the
r ' n n r ^ f c ^ f P d  ( f c c l  . r F r (

In maintaining this function, the anode gradually de-
teriorates. Therefore periodic inspection should be madc to
determine i f  a replacement is required- To inspect anode:
(t) Remove metal t l im at top of unit .
(2) Remove casing cover.
(3) Remove f lue top.
(4) Loosen ft" plrrg and raise anode rvhich is attached.

If anode has deteriorated, replace with an approved
"sausage link" type which can be fed into the tank even
where ceiling clearance is limited. Most r€placement
anodes are equipped with ).i" plug littings. They should
r ^ r  F Y . F F , J  f h F e p  l . n o r h c

3 0  g a l l o n  m o d e l s .  . . .  .  . . . . 3 3 "
50 -ga l l on  mode l s .  . . . . 43 "
70 -ga l l on  mode l s .  .  . . . . 48 "
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TANK
CAPACI IY

G A L L O N S  A V A I L A B L E +

I N  P E A K  2  H O U R SIN PEAX HOU R

QUANTITIES OF HOT WATER AVAILABLE
FROM OIL.FIRED WATER HEATERS

+Based on  a  iempera lu re  r i se  o t  100 'F  and a  draw ra te  no  grea ie f  lhan  ihe  recovery  ra te .
See page 81  fo r  recovery  ra les .

UNDERWRITERS' LABORATORIES
LABELS AND APPROVAL NUMBERS

FOR CARLIN OIL BURNERS

Carlin Oil Burners are listed with Underwriters' Laboratorics,
Inc. There ar-e two labels that apply to burners within ce1-tain
firing ranges. The first might be described as a "standard"
label which signifies that the oil burner manufacturer has mct
the requirement! as listed by Undcrwriters' Laboratories, Inc.
The second, known as the CS75 Oil  Burner labe1, indicates
that the burner manlrfacturer has met standards more rigid
than thc normal. The CS75 labe1 is available to manufacturers
who can meet the requirements on burners up to and including
8.00 gph.

A11 Carlin burners having a maximum firing rate of 8.00
GPH ca|ry the CS75 label. A11 other models have the standard
label.

The Con-rn-ron,,vealth of Massachusetts requires its own
list ing. A11 Carl in burners have been assigned Massachu-
setts approval numbcrs. When the burner is recorded as shown
in the first column, the Massachusetts approval number- as
shown in the second column will apply.

APARTMENT HOUSE S IZ ING GUIDE

I {UMBER OF
FA MI I  IES

2
5

l0
l 5
20
25
30

HEATER REQUIRED

0ne 30-gal lon
One 50-gal lon
O n e  7 0 - g a l l o n
Two 50-gal lon
Two 70-gal lon

Two 70-gal lon + 0ne 50-gal lon
Three 70-gal lon

TYPICAL RESIDENTIAL HOT WATER REQUIREMENTS
ACCORDING TO SPECIFIC USAGE

D E S C R I P T I O N

Carl in
U. S,
U. S.  -  car l in

I i lASS. APPROVAL NO.

\2r3
1213A
1 2 1 3 8Shower Bath 1 0 ' 1 5  E a l l o n s

T u b  B a i h 10 '15  ga l l ons
Automat ic Washer per load 15-3O Cal lons
Dish Washer per load f -9 gal lars
S h a v e  3 %  C a  o n s
S h a m p o o 5  g a l l o n s

6  s a l l o n s
Rinsing Dishes 3'5 gal lons
D a l l y  H a n d  W a s h i n g 1 2 -  1 5  g a l l o n s

The above labhs  are  ln tended as  cu ,des  and a ,e  based on  averase co id  i ions .  Hot  wa ler
usage w i l l ,  however ,  vary  co ' rs  derab ly  even rn  s imi ta r  es iab t is l rments_  In  apar imen i  houses ,
l0 r  example ,  as  incorne b facke ls  i rc rease so  d0  ho l  wa ler .eou i remenh.  Fac to fs  such as
l l  e5e  " fo l rd  b"  .ep l  I  r . r1o  ̂  r "  '  ao .  l , r "g  l le  tdo  p , .

Nerv York City also requires i ts own l ist ing. The Carl in
Conpany approval number is 724 49 SA.

Both the Massachusetts and Ne$'York City approval num
bers are stamped on every name plate regardless of the area
into which the burncr is shipped.

Connecticut rcquires the l ist ing of al l  burners with the De-
partment of State Police. Connecticr-rt fire marshals have a
l ist ing of al l  makes of burners. Al l  Carl in models are included
in this l ist.
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STANDARD FUEL UNITS FOR CARLIN OIL BURNERS

+Based on 100 Psr pressure. 13450 RPM

Al l  lue l  un i ts  a renat rge  moonted and have c lockwise  ro ta t ion  as  v iewed f rom shaf t  end.  Nozz le  loca t ion  on  Sundst rand un i l s  i s  in  te f r  hand pos i t ion
as  v iewed f ron  sha l t  end.  On Webste .  un i ts  the  nou z le  nay  be  pos i r ioned in  e i ther  te t l  o r  r i sh t  hand pos i t ion  by  tu rn inC the  un i t  180" .

'/

BURN ER
IMODEL

DSIRAND fUEL UNIT
MOOET N UIliIBERS STRAI I iER

(GPH)

NOZZr_E
CAPACITY*

(GPH )

WEBSTER FUEL UNIT
MOOEL I IUMBERS STRAIIiIER

(GPH)

NOZZTE

( G P H )SI ITGLE.STAGETWO-STAGE SII{GLE.STAGE TWO.STAGE

i 50F
150r \ -2R,3R
150SF 2
150FRD- l

l2cB,r00
l2cB 100
J3CB-100

H2CB 100
H2CB-100
H3CB 100
H 2 P 8 . 1 0 0

4.5
4 . 5
4.5

l 6 i

3
3
6

1Rl62DlA5
lRt62DtA5
l R l l 1 D l A 3

2Rt62D1A5
2Rl62DlA5
2 R t  I  l D l A 3

15
15
i 5

3
3

l 0

400
400-4
400N 2,  3
400s-2 3

13c8.100
i3cB t00
l2cB.t00
J3CB 100

N3CB 100
H3CB-100
H2CB r00
H3CB-100

6
6
3
6

l R I l l D l A 3
l R l l 1 D l A 3
1Rl  i  l  D lA3
l  R l 1 l  D 1 4 3

2 R l l t  D 1 4 3
2Rl Dl  43
2 R t 1 l D l A 3
2 R I l t D l 4 3

l 5
l 5
t 5
15

l 0
l 0
l 0
i 0

450FR l  2
450FR0-l  1A
500s 35
650

l3cB.t00

J3CB.t00
, l4PB 100

H3CB 100
H2PB, l00
H3CB i00
H4PB-100

4 5
l 6 t
4 . 5

l 6
6

l 0

l R l l l D t A 3

l R l t 1 D l A 3

2R1l t  D lA3

2R]  I  ID ]43
2 R l l l D l 4 3

1 5

;
t 5

l 0

.
l 0

/OOFR
700s 3s
800s-4
9 5 0 F R  l . 2

H4PB-100
H4PB IOO
H4PB-100
H4PB ll1(]

l 6
Iti
1 6
l 6

l 0
l 0
l 0
l 0

2Rl
2Rt
2RI
2Rl

I D I A 3
] D I A 3
] D I A 3
I D I 4 3

l 5
l 5
l 5
l 5

l 0
l 0
l 0
l 0

9s0FnD I
1 2 0 0
t200N

H2PB I{]O
H5PB-100
H5PB lOl ]

161
l 6
1 6

1 5 t
1 5
l 5

2R2l3D1A3
2R2t3DlA3

30
30

30
30

1200FR-l 2
2000s 5
2000

H5PB IOO
H5PB-100
H6(B i00

t6
t6
80

l 5
1 5
20

2R2r3D1A3
2R2i3DlA3
2R213D143

30
30
30

30
JO
30
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FLANGE MOUNTING OF OIL BURNERS
TO BOILERS OR FURNACES

Carlin offers three standard univcrsal flanges for fiange mount-
ing oi l  burners to boi lers or furnaces. These f langes are
i l lustrated and dimensioned on page 105. In addit ion, sevcral
non-standard f langcs and mounting platc assemblies are
available. Carlin engineers will gladly supply full info: rnation
and assist in thc design of special assemblies as may be
required.

I ns t ruc t i ons  f o r  Assemb l i ng

1. Mount gasket and f lange with set screlvs at top. I t  is
absolutely essential that the sct screws be at the top
as the inside of the f lange bottom is bored at a 2o angle
in orcler to insure a sl ight downward pitch of the burner
air tube to the combustion chamber.

Measure distance from inside front \',,all of combustion
chainber to face of hub of f lange.

From end of air cone, mark air tubc at a point equal to
measurement determined in Step 2. (For al l  nodels
other than "FR Head" teduce the above neasure-
nent by 1 ?-incf i .J This wil l  insure that the air cone is
' : t- inch back from the inside front surface of the com-
bustion chamber as requircd on models other than "FR
Hr id .  A i r  con "  on  "FR  Hcad"  modc l *  i s  pos i l i oned
flush with the inside front surface of the conrbustion
chamber.)

With set screws loosened and air tube clearly nrarked,
slide burner through flangc until marking on tube and
face of hub coincide.

Holding the burner up as far as possiblc, t ighten the set
screws. This wil l  insure that the air tube pitches down-
ward to the combustion chamber, thereby preventing any
after drip of oil from working back to the fan housjng.

Check posit ion of burner air cone rvith f lame mirror.
I t  is essential for proper f ir ing that thc air cone be
properly located with respect to the inside front surface
of the combustion chambcr as described in Step 3.

CARLIN Enginee ring Data

NO. 240 FLANGE
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Figure 33
NO.  54O AND NO,840  FLANGE

FLANGE D IMENSIONS
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USE OF 115-120 VOLT AUTOMATIC CONTROL
SYSTEMS WITH 230.240 VOLT MOTOR

In June 1965, Underwriters' Laboratories notified oi1 burner
manufactlrrers of a regulation under consideration which
would require automatic control systems to be ofthe 115-120
volt, 60-cycle class. This ruling would eliminate 230-240
volt systems $ hich had previously bFen a.ceptable.

In order to standardize on 115-120 volt  control systems,
Carlin burners formerly available with electrical charac-
teristics of 230-240 volt, 60-cycle for motor, transformer and
control system are now offered with the higher voltage for
the motor only. An across-the'line switch sold by electrical
supply houses is added to the circuit in order that the 230'240
volt motor can be used with the standard 115 120 volt
transformer and controls,

All models except 150SF-2 and 150N are available with
electrical characteristics of 230-240 volt, 60-cycle, l-phase,
1725 RPM for applications as explained above. Model
950FRD-1 is available with electrical characteristics of
208-220 volts, 60-cycle, 3-phase or 440 volts, 60-cycle, 3-phase,
3450 RPM.

TABLE OF INTERCHANGEABLE
COMPONENTS USED ON
CARLIN OIL BURNERS

The tables on the following pages show major
components  o f  Car l in  o i l  burners  wh ich ,  in
most instances, are common to more than one
model and hence are intercha ngea ble. For
example, the same motor (No. 216) is used on
Mode ls  150F,  150N-2R and 3R,  1505F-2 ,
450FR-1 and 2 .  A  numera l  "2"  under  the

"Electrode Assembly" section indicates that
two assemblies of a particular number are
required.
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t50F 0.65-r .35
l50F 1.35-2.00

150N,2R 0.65  1 ,25

I50N.3R 1.00-1.65
r50sr-2 0.65-r .35

150FR0- t 2,00 4.50

l _00- t .55

400 1,50 2.50

400-4 2.50 4.00

400 -2 0.65-2.00

400N-3 r.50-3.00

400s-2 0.15-1.75

400s-3 1.75-3.00

450FR- l 1.50-3.00

450FR-2 3.00 4.50

450FRD- t 4.00-7,00

45OFRD. IA 4,00 8.00

500s 35 3,00 4.50

650 3.50-6.50

/OOFR 3.50 6.50

700s 35 3.50-7.00

800s-4 4.00 8-00

950FR,l 3.50-7.00
950FR-2 6.00-9.30

950FRD-1 7.00-13.00
1200 6.00-12.00

1200N 6.00-10,00

l 200FR-1 6.00-9,50
1200FR-2 9,00-12.00

2000s-5 7.00 12.00
2000 10.00-20.00
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PART
NUMBER

V

FIRING RANGE >

MODEL >
PART DESCRIPTION

Y

3 i f t

rranslormer (c;ntinued)

12,000 vo l i  secondary ,  120 vo l i ,60{yc le .

12,000 v0li secondary, 240 volt, 60{ycle.

J4P8.100 ( lo rme, ly  i4EB 100)  Srns le  s tase .

fl4PB 100 (iormerly H4EB 100). Twoitage-

H5PB 100 (rormerry H5FB-100). Two{taee.

H6xB-100 (rormeny H6CB l00r Two.nase.

2Rl62D lA .  Two dase

5%n x 4, %u \rb, Yz" borc.

5%' x 3% ". %' hub, |h, hote.

6516" \ 4a %" hub, fl' bate-

7%' x 4%".  t%" hub.  t4 '  bate.
7%'x  5%r .3%'hrbwi \h  \ .eyway-  %,  horc .



CARLf N /nferch angeable Components

PART
NUMEER

V

FIR ING RANGE >

DESCRIPT ION
v

'i "t

! e

6 \ r , ,  \  5 , ,  ] \ ' ,  N | |  h , '  ho |e '

f ; " 0 D r L L i "  e n ( l r l

' , "  0 0  r  1 1  ' 0 D : 3 ! "  c f r l r r

f i  "  0D r  2t i  "  lers lh

) /1, ,  lD x th"  l l )  x  33h,"  t . rp lh.  Neoprene wnlr

l,r' n , y"" ta , n,l" ,t"rhjl."p,"*ah

l i "  l D  Y  % 6  1 0  r  6 "  l o ' t l h .

r '  tD  \1A i '  tD ,  4  7L i "  rc is lh .  Neopre fe  w i t l r

2235H

4n

lz:sr
6/  nsu la to r ,  coonte 'Dorcd
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