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Avtomatic Combustion Controls continued

Iates, safeguards can quickly shut the
fuel supply salety valve after a flame
failure. In build-up of Asmmable prod-
ucts, you should solve the immediate
problem with adeq Bustion.al
supply to the boiler room for purging
and proper adjustment of burner air.
fuel ratio. :
Proper Safeguards. At beginning of

mendations

thia nriicle a set of nuinbered recom.
pinpoint
guards for hoth gas and oil firing. Car-
1ain basic requirements must he met.
For gas they ore: (1) Provide a com.
bustion safeguard end saloty shutoff
valves in both main- and pilot-burner
gas lines. (Each should be spproved
nnd the combustion safeguard further
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BRe
spproved for 1ype of pilot used, By
1ain the safeguard causes the “i&
shutoff valves to close in a (ulluu,){

{2) Provo the existence of 5 ;b
pilot flame st a point where j;. nll’
rediably ignlte the main burner, betyy
permitting the main salety lh\uoﬂ:é
valve to open. (This is 8 funeyj q

{Continued on page 200) é;%

essential safe.

Definitions and Specifications

1. Automatie-iighted boilers. Unit where pi or 1empel
ture-controlled devices turn on fue) to main burner automaiically.
Control sreangement automatically provides (a) electric ignition
sonree or electric-ignited pilot Aame, or (b) continuaus-burning
manually-lighted pilot for main burner,
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3 Devices 1o vary firing rete
with load changes and maintain a constent fucl-air ratio.

3. Combustion safeguard. Contro! that senses flame presence
ond causes s fuslsafety shutoff valve 10 close in flame [fallure.

. Any eurreatly approved combustion safegoard shuts off fuel to:

{s) main burner hy calling for closure of & salety shutol valve
24 soe alter receiving » Rame-failure signal (b)) pilol burner
by eslling for closure of pllotcalety shatoff valve within 24 sec
alter Aame-fallute signal, unleas contral provides a reliable ignition
saurce for relighiing pilot. Aglapproved safcty shutofl valve closes
in not more than S sec after &l for closure.

4. Supervited flame. A fame whase presence ov absence ia de-
tected by a combustion raleguard. Proved pilot. A pilot flame
supervised by s combustion safeguard that scnses presence of
pilot flama before opening the main burner's fucl-safety shutofl.

S. Flame-sensing olament. A fame rod, photoslectrio eell or
photoconductive coll of & combustion safeguard. A flame rod,
generally not suitable for oil, is an electrode extending inlo the
g1 flame that, becau-e of the conductive preperty of lonkzed gases
in the Aame, draws a current through it 10 the safeguard.

Photoelectsic cell emiu el Emisston rate i an
exposure 1o luminous flames and permits current flow to the
combustion safeguard control circuit. Mounted outside the boiler-
furnace, cell sights when fame is supervised.

Photoconductive cell's internal resictance lowers an exposura
to bath luminous and nonluminous Aames, thus permitting currant
flow 10 the combustion safeguard control circult, suitable for both
gas and oil. Mounted outside the boiler-furnace.

6. Programing combustion safeguard. On lighting off, it
turns on ignition system, determines its running time, snd when
pilot and main fuel valves open. On failing to sense the Hame,
it shuts off all fuel and locks out.

n app yeling feguard auto
maticelly proves the pilot and repeata the lighting cycle once,
following an accidental fame failure. An approved Interrupted
pilot repeats the lighting cycle only after the trial-for-ignition
period Is completed and beforo end of the call for heat, Whh

. the non-recycling type, both pilot and main-burmer-aafely shutolf

valves close and lock out, and there s no ignition attempt sfter
flamo failure.

Approved i buasti feguards work this way:

o Cas main burner. Pilot fame is proved by the combustion
safeguard belore letiing the main gas valve open, and an inier-
rupted pilot Is used to limit trial-for-ignition to 15 sce.

b. Oil main burner. Pilot flame is proved hy the combustion
saleguard before leiting the oil valva open, trisl-for-ignition Is
limited to 60 sec. With an unproved piloy, 15 sec, with no recycle.

7. Vriakfor-ignition period. Period of timo the programing
combustion salcguard permits the main-burner fuel valve to be
open befare the main fl ing device s required to deteet
the main flame. If thie Aama is not detected, all fnel is shur off
and locked out at once, and there is no further Ignition attempt.

8. Pilotflame-sstablishing peried. L.ength of time the eombus-
tinn safeguard permits the pilot fuel valve 16 he open before the
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_9b. Intarruptod pilot. Device electric-ignited lulnmliully.& ‘

ing device s required to delect pilot or muain i:

9a. Continuous pllot, Only the fireman can light it. Bnm.ngi
oul turndown enlire time tha boiler [s in service, whether mil z
hurner is firing or not. Upon pilot-Bame lajlure 5 .

ence of a supervited main flame, tha combustion m i :
call for shutofl of both pilot and main humer fuel. kith Lt

candescent units provide horizontal lighting for control board,
Luminous celling delivars averoge lighting level of 125 ftc
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$ED INCANDESCENT tomps supplement 48-, 72-, 96-in.

time there is 8 coll for heat, Programing combutiion safequiy Stimline lomps In this inyallotion. The 150-watt In-

ususlly cots off pilot fuel sutomatically ot end of main bumi)
triol-for-ignition period, 8o main flame supervislon must begtll:
Tut with s photnclectrie, supervised, main ofl Aame with growy
interrupted gss pilot, the pilot Aame need not cut off sutomatiead)
until some predetermined time after trial-for-ignition period,
is wrue provided the programing combustion safeguard int
the pilot flame detection (flame rod) circuit at end of trial
ignition period to main flame supervision must begin. Tn elug W
case, should 1he pilot lail 1o ignile upon o call for heat, the gy
graming combustion  safeguard closes and locks nut the |||{
salety shutofl valve after it has remained open not longer thu
pilot-Rame-esiablishing period of 60 sec. A

9c. Intormittent pllot. 1t is eloctric-ignited automatically ad|
tima there is a call for heat. Tt hurns during the entire tima k|
main burner fires, and rhate off with the maln humer st eid's
call for heat. Should the pllot f2il to ignite upen a call for bﬁ;‘
pragraming combustion safeguard closes and larks out the pld
safety shutoff valve afier itting bli ‘{'9'

perled of not more than 60 sec.

Acceptable intermittent pilol warks as follows:

Main Burner—GCas. Proved iniermittent gos pllot: With a ‘e N
fired main burner or burner unit and flame rod or photocande’
live rupervigion, the flame rod or photoconductive cefl P
distinguish main from pilot flame. So there can bhe no triabh
ignition period nor supervision of the meln flamo exclusively.
these reasons the interrupted pilot is preferred.

Main Burner—Oil. Proved niermittent gas pilot: With o g,
toelectrie rupervised ofl Aame, locate the flame tod as nearly @ .7
possible to a point where pilot flame insures ol ignition from M

w pilot-Nl
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25:mm, 100-ma, cold-cothods lamps connected in serles. Two
lomps ore 17} In. cbove eoch paonel, spaced 14 in. .apun

GL0.CATHODE lomps supply 52 ft-c Tighting level, Room 1s
40 v, celling is 11 ft high. Light source s 3500-k, white,
L. :

» Prastic used as light.diffusing me-
dium is finding meny applications in the
power field. On these three pages are
shown typical applications for control-
room lighting. The same basic lighting
plan is being used for offices, banks,
hoapitals, laboratories, ete. In essence,
the lighting scheme consists of a plas-
tic light-diflusing bed helow banks of
fluorescent lamps producing. an even,

10. Sofe-viart component check. A checking circuit, usedl
built into the combustion safeguard. It provents lighting off

pilot before the programing comburtion safeguard permits tarey|
on the ofl.  The only p ing busti fog rovdl
{or this arr i pts the pilot-A 4 Ton ( ] .
clrcult at end of trial-for-ignition period. L over-all shadow.{ree luminous eellin.;.
Unproved intermittant gas pilot: The trial-for-ignition wlo‘{ Every square inch of a luminous .cenl-
the photoelectrio or ph ductive supervited ofl Aame fo I }l- ing is o source of low-brightness light.
tod to 15 scc. I the maln flame is sxtinguishad at end of ub . agm This s In marked contrast to the “pin-
for-ignition period, the programing combusii feguard closd {0 : point” lighting methods of yesteryear.
and locks out the pllot and mala-burner safety shutoff velves. - A umlnous el In s The diffusing panels eliminate glare
An expanding pilot, lighted by the fireman, normalty barss e i { the light source. Lighting values
s low turndown throughout the tme bolfer Is in service, whetbd, rom the ligl ure .d h“' h .
the main burner Is firing or not. Upon a call for hear the.pli § . ol 100 Iool-cand'lcn and higher can be
sutomatleally expands to reliably ignite the main hurner, had ot the working level whh.oul glars.
turns down a1 end of this burner's trial-for-ignition p The glare angle is important in control-
flame supervision must begin. In tha cxpanded condition, § roomn lighting. With individual lighting -
aperates and is enfegunrded tha same s an interrupted pilot. . fixtures the gloasy surface of tables,
glass-top desks, instrument and meter
faces oiten pick up images of concen-
the flame refay contacts are In an unsale position. trated light and reflect them, to the
annoyance of the operating men. -
Diffusing Panels. In a luminous ceil-
ing the ponels take light from a con-
d source ond diffuse it with high

11. Power burner. Either gss or air, or both, are nlml"'q.{l 3
pressures exceeding, for gos, the linc pressure, and for air, ®
pherie pressure; this added pressure Is applied s1 the b
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