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SPECIFICATIONS AND INSTALLATION SHEET

FIREYE PHOTOELECTRIC FLAME-FAILURE @BD}
SAFEGUARD TYPE FIBT-I ' vt

FACTORY MUTLW AL

Tyvpe F18T-1 Flame Failure Saleguard is designed ts pro-

tect commercial and industrial eil burning eguipment. Tt is
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Appeals. It consists of a phototube and amplifying system,

aht Al iminum coes Tha entirs anf?ﬁl ia
1ou nagu G Gauminum Cos 118 Eniire cont

mounted directly on the lurnace wall and is aligned in a man-
mar astiiih areatin Mha shetealastte el b alaases tha Hone
[ Fi=td TEIIR-LE RSl HLLILE I NP PP i Wil W ARG W LI ll'\-‘-lll"rf
through a 2” pipe connection which serves as both a sight-
famm baslbnm mened s mssemenmsl lae o amisivmes mend
I} I.H LTLIESEY Ll O Q-LI.E)INII. FR B L = R il

A

Features T

Light Irom the cil flame passes through a series of filters
which protect the pholotube Irom combustion preducts and

g R oo ST T heat radiation, A series of radiating fins and insulating spacers y

n ; !

e are provided between the mounting plate and housing which _
FIREYE TYPE FI18T-1 serve the purpose of thermally insulating the housing rom

high beiler wall temperatures. The radiating fins encble con-
ducted heat to be carried away by conveslicn currents, and
zarve {o dissinate heal generaled in the heat-abaarbing liltar,

The first lilter, located between the lirst ond second cool-

ing fin, Iz ol claar pyrex, and replaces the usuol pyrex sight-glﬂs'ﬁr. It is removable lor cleaning by swinging
oul the bracket on which it is mounted. An air space is provided between the first fin and this filter, so that
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it clecn. This air space does not admit sullicient air to alter the drall noticeably. If the combustion chamber
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heale located on the mounting plate, to prevent combustion products [rom condensing on the clear pyrex filter.

A hect-gbsorbing filter is located in back of the clear lilter, and serves the purpcse of removing heat
radiation from the light beam. For cil flames of high intensity, this filter is quile dense and lugh_ly absarbent.
Under such conditions it may become quite hot, and is therefore placed between two radiating fins. It is
removable in the same manner as the clear filter, so thal it may be replaced without excessive difficulty in
ccse of breakage.
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* Fireye is eqmpped with an hermetically sealed txme-delcry element, which prevents the relay from drop-

ping out during purely transient flame disturbances which temporanly shut off light from the optical system, O '

such as is occasioned by a flxckermg flame.

Fireye Phototube Type 1P40 designed for hxgh tempercxture installation is superlor for industrial opera-

tions to any other available phototube

-*

A pilot light is provided in the side of the housmg and is vxsxble through an cmgle of 180°. The housing

is sealed positively dust-tight by a gasketed clear glass lens, directly in front of the phototube, and is acces-

sxble on removal of the housing cover.

A cover swilch prevents unsafe operation of the control by insuring that the relay coil is deenergized

and flame failure conlacts 3 and 4 are open when the cover is removed. A contact projects from an insulating

stud at the center of the terminal block. A spring located in the cover must make contact with this stud and

provide an electrical pdih to ground through the cover screws before the control will operate. It is essential,

therefore, that the cover be in place and the screws tightened before placing the unit in service,

SUPPLY VOLTAGE:
'SUPPLY FREQUENCY:
POWER CONSUMPTION;
SENSITIVITY

AMBIENT TEMPERATURE RANGE:

RELAY CONTACTS:
CONTACT RATING:

VACUUM TUBE.
PHOTOTUBE:

TUBE LIFE:
PILOT LIGHT:

WEIGHT:
DIMENSIONS:

COMBUSTION firé’je
. .

A iamey = 3877

GENERAL SPECIFICATIONS

115 or 230 Volts.

50/60 Cycles. )
10 Watts ‘ O '

1§ Ft. candles
32°F—150°F,
Single-pole, Double-threw. .

I HP—115 or 230 Volts AC.
345 VA Ind. Load—300 Volts or less AC,

10 A Non-Ind.—115 Volts AC.

5 A Non-Ind.—-230 Volts AC.
Type 7AS5.
Type 1P40.

10,000 hours, approximately.

Type Mazda 47. Photoswitch Part
#27-55—Voltage 6-8.

1212 pounds.

Refer to Figure 3 on Page 4. -
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INSTALLATION
Location and Mounting

The F18T-1 mounting plate is equipped with & 2" female pipe taper thread, so that the control may be
screwed directly to a standard 2" pipe extending from the boiler wall. This pipe is supplied by the customer.

If the boiler wall is of steel construction, the pipe may be welded directly to the wall, or may be screwed -
into a bolted angle flange. The pipe should be so mounted that it permits a view of the bright, steady cone
of flame, at both high and low fire. It should also be mounted such that the hottest part of the firebrick is not
in the line of sight when the flame goes out. {Reler to Figures. 1 and 2 below.)

It is desirable that the length of pipe between the control and boiler wall be as short as possible, and if
the boiler wall is constructed of refractory material, or is more than 2” thick, it is desirable to taper the hole
in the refractory so that its diameter is larger on the inside of the combustion chamber.

The control may be mounted by screwing onto the pipe mounted on the boiler wall, cm'd tightened with
a 25" wrench on the flats provided on the mounting plate. : '

Checking Alignment

<
In order to check Type F18T-1 to make sure that it "sees” the oil flame under all firing conditions (high-
low flame, draft, etc.), place jumper between termmcls 3 and 4 to short the F18T-1 out of the circuit. Remove
cover of FI8T-1 and waich cathode (curved “target” plate) of photocell located dlrectly in front of glass
lens either directly or by use of small mirror (where it is impossible to see photocell cathode by direct
view) and check for 1mpmgement of strong hght on cathode surface from cil flame at all times cmd under

all firing conditions.

If the cathode of the photocell is not seeing flame at all times, THE SIGHT TUBE OR LOCATION OF THE
F18T-1 MUST BE CHANGED SO THAT IT DOES SEE THE OIL FLAME UNDER ALL FIRING CONDITIONS.
It this is not done, the F18T-1 will cause false safety shutdown when it does not see the flame. (Be sure to
remove the jumper from ferminals 3 and 4 and replace cover alfter checking, to put F18T-1 back into

the circuit.)

Fig. 1

3

Fireye FI8T-1 Mounted On Front Plate for Rotary Type Burner. Fireye F18T-1 Mounted Through Brick Werk.
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Wiring
_ Two 14" LP.S. threaded Ct;nd\.llt holes are provided at the rear of the control. Wiring terminals are acces-
sible from the rear by removing the housing cover. Fireye Type F18T-1 is wired in accordance with Wiring
Diagram Figure 4. One pair of relay contacts (terminals 3 and 4) are closed under normal flame conditions
whilg the other pair (terminals 4 and 5) are open. ‘These contacts may be used directly to control single-
phése burner motors within their rating, to shut off an oil valve, or to operate a programming control, etc.
When used direclly connected to the burner motor, or oil valve, a knee-switch, foot-switch, or push-
button should be used, so that the control contacts may be shorted for a brief period until combustion
‘is eslablished. : :

Special Note On the Use o! Type F _18T-l with Program Relays of Other Manufacturers:

The relay output of the F18T-1 (Terminals 3 and 4) should be connected to the contacts of the program
relay which are generally marked "Combustion Control” or abbreviated "Com. Control.” This places the
relay of Type F18T-1 in parallel with the contacts of the main safety (normally closed) relay in the progrqm
relay which controls the burner ignition and valve circuits. )

For example: When connécting the F18T-! to the Minneapolis-Honeywell relay, Type R161B, connections
would be made from terminals 3 and 4 of F18T-1 to terminals 2 and 6 of R161B. (Refer to Figure l5.)

Operation

Combustion is started by holding closed the circuit to the F18T-1 Control relay contacts while the oil
flame is ignited. When flame is seen, the bontrol_re!qy will close and maintain this circuit closed. I flame
failure occurs, this circuit will open immediately and shut down the burner, and at the same time the pilot
light in the side of the housing will light and indicate the failure. The burner will not shut down on a
flickering flame or should air currents momentarily divert the flame from the line of sight.
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Wiring Diagrams

The following diagrams show Fireye Type F18T-1 wired for use with a knee switch or various types

L]

of program relays.:
Figure 4 shows the F18T-1 wired directly to the Burner motor or oxl valve plus the knee sthch which is

used only while starting the burner.

TERMINAL DIAGRAM _F18T-L ' , ‘ s
CIRGUIT OPEN — = CIRCUIT : .
ON FLAME DETECTION 4 3 OGNHF)I.S.AEA?E . . ) . P
MOMENTARY < DETEGCTION ’
CONTACT 7 . ]
PUSHBUTTON, @ 2 _ '
FOOT, OR KNEE 5 / © ' o .
SWITCH ' . :
. ] ' L »
FIGA . l ST
1 115 OR 230 o
VOLT, 50/60
, ‘czcw LINE
BURNER MOTOR _ (SEE RATING - : .
OR_OIL VALVE INSIDE COVER) SO

Figure 5 shows the F 18T-1 wired in con)unctlon with a Minneapolis- Hone"well program relay type
RI61A-B or C. In this hookup the F18T-1 replcxcns the usual stack switch. R

RIGIA,BonG )
2 3 —d |e18T-
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: © 230 VOLTS

60 CYCLE LINES

Figure 6 shows the FI8T-1 wired with Ray Automatic Burner control main panel Type RC. In this
hookup the F18T-1 replaces the dual stack switch.
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Maintenance

s ., . Fireye Type F18T-1 control is designed to require a minimum O
F'.REYE IYPF F_lar-" of maintenance. The clear pyrex filter should be cleaned periodi-
R - cally at intervals which should be determined for the particular .
installation. Under good conditions this should not be necessary

‘more often than once a month. The filter is removable by placing
a finger undernealh the bracket and swinging it out. This may
be done while the burner is in operation without disturbance. I
the filter does not clean easily thh ordmary wiping, a little

ammonia may be used. '

The life of the phototube and vacuum tube in the FI8T-1
circuit is conservatively rated at one year of continuous operation.
However, due to the possibility of extreme line voltage conditions
and small operating margins, it is recommended that these tubes
be changed every six months. The vacuum tube is Type 7AS and
the phototube is Type 1P40. Replacements may be purchased at
a Ioccl tube supplier, or from Combustion Con!rol Corporatxon
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COMBUSTION CONTROL CORPORATION

Flame Failure Safeguards For Oil and Gas Flames

77 BROADWAY, CAMBRIDGE 42, MASS.
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