MAIN GAS SAFETY SHUTOFF VALVE
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By selecting recommended automatic-lighting devices and sequences you feel sure you're getting’.

FLAME ROD

losing safety

Avoid. using an ie-openk

above. Reason is that lighiertof

" SAMPLING COCK

Connected with %.in. OD copper tubing.
COMBUSTION SAFEGUARD

shutoff valee with the replacenbl: Xﬁm:: rod and pilot unit shown
‘h Reme-contacting rod within
the housing would automsticslly admit unburned gas.

Approved sampling cock {No. 2, sbove) for lcaknge test of
main safety ahutofl valva located downsiream of safety shutofl.

Contact 1 Is safe-start relsy contsct, snd mouat be closed If
salety shutoff valves are to apen. After stert pushbutton is pushed
and a torch Is inserted 1o light the pilot, pilot Rsme
fAame rod causing Asme relay contacts 2 and 3 te closs, and com-
pleling circuit 1o pilot sslely shutofl valve and msin salsty shutofl

tacts the

lLocated so pilot Rame conlacts it only where pilot will relishly
Ignits the msin burner. No. 4, in the drawing, left, above. B

_MODULATING MOTOR N

This motor, No, 5, above, contrelled by a modulating pressan ;|
ewitch, adjusis the firing rale in response to sicom demand by
means of linksges opersting gas throtiling valve and’ burner ot %
louvers. In closing, the throttling valve travel is stopped a1 m"{
least opening lthat produces a slable flame at the .main bume 3
unit. H steam demand Is still too sms!l a1 this firlng rate to hab -
the rise In boiler steam 6 op 't 1imly
switch opens, closlag the operating-pressucc-limit control valw; .
which wurns off the main burner unin Fl.m drop In |boﬂcr vean )
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:nlvc. and & fusther drop caases the lhr;l'llin; valve 1o begh
opening. Drawing, right, above, shows wiring. H

opens the op: it contred |
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'udéqunte‘ protection, relioble operntion for today's highly popular unattended pncknséll boilers

oeed “definite ame stabilization before you're sure they're safe.
*_Combustion safeguard, No. 2, above. Contects | snd 2
cJoss thrangh action of motor-driven eams or thermal warp switches
upan a call for heat by the operating-pressure-limlt swilch, atant
the burner motor {not shown), and ignile the gas pilot. Contact
3, the safestart relay contecy, must close If you are 1o get ignltion
and open safety shutoff valver. When gas-pilot flame contacts
he Bame rod, the fAamo-relay contacts 4 snd 3 clo-s, completing

- the elrcall 1o the ofl safety ehutofl valve provided there s proper

primary alr pressure. Aficy the wist-forigaition period, contacts

.1 and '3 open to shut off the gas pilol and require the photohead

to sight the ofl flame or shut off the oil and burner molor by opens
ing contacts 4 and 5. Flame-relay contacts 4 and S open on flame
Gilves. See wiring disgram, sight, above. .

" flame , No. 3, is located ro pilat Rame contacts it only
whero pilot seliably ignites oil.

Oildemporalure interlock No. 4 (s set so burner cannol oper”

ate moless oil is at tempernture recommended by burner manu.

close 10 oil-burner spinner cup as possihle. Thus heated oil is
available ot the spinner cup prowpily after salely shutofl valve
opens, therehy avoiding pos ihle ignition troubles.

Modulating motor No. 6 adjusts firing rato to atcamn demand
1y linksges operaring the ol throttling valve and primary and
secandary air dsmpers. Ip closing the throttling valve, travel is
stopped at the least opening that produces a stable oil fame. 1
aicam demand Is siill 100 small at this firing 1ate to hall the rise
in boiler steam p , the operating-p limit ewitch opens
its contacts. This causes. the oil safety shutoff valve to close
and the hurner motor to stop. The first drop In boller stcam pres-
sure closes the.operating-pressere-limit awiich and siarts the light-
ingoff cycle,

Modulating motor also gives low-fire lighting. Such a motor
cither has a spring return to the lowdfire position upon power
interruption or requires electsical power to move from high- to
Iow-fire position. Where o motor is of the powerrelurn type o
satary swilch mounted on the motor shalt and wired in the salety

»DcseiTe state and local government’s
inai 1 {eguards (or
ic-fired boilers, these units accounted

boiler-furnace explosions with nll fuels.
As a class these boilers run smaller
than manual-lighted boilers (averaging
below 10,000 Ib per hr for units sur-

for 139, of the 1936.1948 losses from -

Tried and Tested Autdmatic Combustion?

But proteciion of these units has ha-
come unduly complicated. It hns suf-
fered from an nccelerated development
of many different pilots, sutomatic light-
ing sequences and nonapproved methods
of application 1o boilers. What should
be o straightforward job becomes con-
fused and .proves the most dangerous

veyed) and are not iy
They usually have, though, automatic
combustion control of a sort that varies
the firing rate in response lo steam
demand. They ean be further genersl.
ized as having one burner, combustion
nir or forced-draft ‘fans, and occasion-
ally induced-draft fans.

n operating these boilers. Be.
cause of this confusion and a trend
toward larger automatic-lighted boilers,
the Factory Mutual E ing Divt

dod method

=

(see summory sbovs) for protecting §
these units against Important [fueles
plosion hazards. B
There sre acwally only iwo danget ;
periods where boiler losi my

valve. After stari pushbution is released and as long us pilot flame 4 Sfuelurer. circult should be provided to Insure that motor is in low-fire
contacts flame rod, pilot safely shuiofl valve remains open. Main  OIL SAFETY SHUYOFF VALVE o Eleatrie oll hoater No. § should be located in the piping os  position before ignition of pilot or main burner can be sttempted.
safety shutofl valve must be apened monually. Flsme relay con- A i i ic-closing app d for use M]
tacis 2 and 3 open on flame fallure. See No. 3, drawing, right.  heavy oil. Ses drawlngs [facing page. Remember, heavier oft!

:

}.-Gontrols Reduce Packaged Boiler Ills

setting afire unburned fuel accumulated
sfter a fame failure or igniting of
Sammable products left behind from in.
complete combustion,

-Ughting-Off Pericd. An approved
comb safeguard assures safe light-

occur: (1) during  Hghting-ofl (3)
while burners nre firing. B

First period occurs with ignltlon ol 4
dangerous accumulations of unburned
fuel or flammable products of incom §
plete combustion left in the lurnw'l'
hamber from previ operntion. I

has put together r

Preveuting Fuel Brplasions iu Cos- end Qil-
Bired Boitrve, anr& Mwtusl Engrg Dlv, 184
High St, Boston 13, 98,

ENGINEERING AND MANAGEMENT SECTION

has been responsible for about 60% ol
the total explosions. B

Second danger period—while burnest
are firing—touches off explosions h].'

fERRVARY 1939

ingofl. It doss it this way. The sofe-
I'flrd detects fame failueé and, teamed
ith program relays, limits amount of
unburned fuel discharged to the fumace.
;THis action sequence is known as the

may bo likened 10 a careless fireman
who turns on the main fuel, then walts
a2 minute or two helore bothering to
check If the main flame has lighted.

In fact, approved combustion sale-
guards are even more alert than the
most diligent fireman. They can eense
the main flame promptly and, what's
more, prove? that a pilot flame is present
hefore ever permitiing the main fuel
valve lo npen. With such absolute a»

that an ignition source is

rialfor.ignitian periad. Stack switch
:md other unapproved safeguards prove
100.4low. They permit too long 8 trial.

 forlgnition time and hence. 100 heavy

balld-up of explosive materisls. They

present you can design for a longer
trial-for-ignition period. This ability ex-
tends the automatic lighting feature to
THee “Definltiane® on pege 94,

ENQINEERING AND MANAGEMENT SECTION

heavy oll burners that require definite
flame stabilization before you're sure
they'll stay lit.

Firing Pariod. Once the burner is
firing, your explesion danger drops ofl.
Only a third of the total oxplosions
reported occurred during the period.
And then two out of threa happened
\ of dang lations of
unburned fuel [ollowing s previous
flame failure. Flammable products of
: "} huati i for

the remainder.

liere again, approved combustion
safeguards minimizs the risks, Where
unburned fuel, for example, accumo-




