couple with relation to HVT (3) a
rending of a multiple high-velocity
thermocouple (MHVT). -

The MHVT—a deli lab

in an oxiditing compared

. ¢ 10 & 1eg

atmosphere;  differene b
SPECIALSECTION POSTPONED | U0 (e v i)
Ursenled condit

i Y
instrument not praclicable for every-
day tests under operating conditiony—
registers within a Jew degrees of the
true gas temparsture. HVT, a more
rugged too! capable of use under actual
operating test work conditioms, muy
easily be corrected by the use of curve.
True gas temperature or MHVT value,
then, may. be used in design work.
Both HVT and MHVT have the metal
junctions shiclded from the direct
effects of radiant heat. Gas i3 aspirsted
over them ot increasing velocity until
the rending levels off. ’
Differences In \emperature, such as
indicated on the curve th hout the

in the print-
ing industry mnke it necessory 1o
postpane the 16.pago Specin] Sec-
\on on fow-voliage elocirical pro.
tective devices scheduled far June
POWER. il circumstancea permlit,
it will.appear in July.

Fig. 4 and § show, from
variery of coal ash sampley testes ol
o period of eight yeary ay 1, B i)
Jaboratory, that the lowey ium.},)‘- 3
formation on an oxidiing basty 44
has been found is about 3259 ¥ ta

Since the fuel is burned aog 1,
passes to the furnace exit in 4q oxigi3
ing atmodphere it would seppy -

more realistic lor us to talk and ,,’,‘

Back in the days when sioker firing

domi d, a lab Y p o

was established with the objective of

determining the clinkering properties

of coal when burned on grates. It

involved the determination of these ash
in & reduci

nomena we are describing, %
Exgericnce and tests tell us that w3
the average trua gaa temperaturg entéy

range shown, are normally encountered
in furnace exit gases. For this reason
temperstures of this order should not
be specified without also defining the
wethod by which they are taken,

Ash Choractaristics. In the design of
the pulverized-coal-fired furnace, ash
Infl a d 's work p y
more than any (uctor he ds with,

bak1

ing close-spaced tuhes exceeds the
dizing fnitial deformation tempergyn)
of the ash, troublesome alag acey,
lstions may be expccted.

§ ¥. Coatrol of the tempenatory
of gas leaving the furnoce is ¢ highl}
Irportant aim of the specificatioi
writer, All the above ia a ples fo

h
and this procedure is still the d
laboratory practice today. Under the
circumstances psevailing then, thia
method made senye b it d
to set up in the laboratory the condi-
tions under which the clinkering took
place. Today, however, with pulverized
coal firing, tight furnaces, and excess

4

4
e N

He cannot know too much about it

A notable cantribution to clesrer
thinking on furnace design or specifi-
cations can be made if initial deforma.

realistic thinking on this and owherigy
related deaign requests in thiy phase
of the powar field. Realistic thinkis

involves using (1) terms that apply]
(Z) measurement methods that can be

air admitted at the burner except for
the zone ol highly activa combustion,”
the ash particles are in an oxidizing
atmospbere. )
At the 1940 annual

4

104 (302}

Initigl deformation of ash on both oxidizing and reducing
bases helps set furnoce limits for “pulverizar and stoker

ing ot the pted to expected ing
tion, softening and liquid temp ASME, Bailey and Ely presented data  tions (3) a full story on the chara
. of ash on an oxidizing as well a3 a re. on the considerable difference in these istics of the fuel, especially
ducing basis are given. ash when determi was  they predict {uel behavior In servicdly
INFLUENCE OF IRON ON ASH . INFLUENCE OF IRON ON ASH
R | INTTIAL- DEFORMATION TEMPERATURE SOFTEMNG TEMPEAATURE
\ : i
.
o L]
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-
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£ 0 g‘m 5
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s
- 2
E 2200 22
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Tolg! on in coal ash (o3 Fe) %

Pulverized cool burns in on axidizing atmeaphere 30 “‘f:z' S
osh-softening temperatures on this bosis in spegilications )
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Copper otom hot 29 electrons:
78 in 3 inner orblits,-one in outer
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Silvar atom has 47 electrons; 46
in 4 inner orbits, one n outer

This area essomed re cantoln 28 slectrons o
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ed by small circles—
h the free alectrons—indicat
:I’":w;t ::::omu;an one otom to anothar in the outer orbit of atonts

9—Electron Flow
tn Conductors

> LONG Aco textbooks !old. us
lh\:lw:h:o precise natore of alccmcl:y
was not knawn, that it was an \nvh\bis
and mysterious agent manifesting it-
sl in mony waya, Todny.we know
that this Invisible and mysterious agent
is n flow of particles called elecirons,
which form part of all atoms. In the
Gient \tason (Powea, April, p 105) we
learned that the atoms of all elements
are mads up of & positively c)mrggd
aucleus, or center, about which in
orbita negstively charged elmrol?z ro-

te. We ofso Jearned that 'Ihelr n;
rangement in these orbits gives eac!
clement certain chemieal fualities. .

With this conception of the atom's
structure, let us consider electric-cur-
rent flow in & circnil, & well as other
effects, Flow of an eleerrio current
is now sceepied a3 being 2 elow drift

of so-called freo electrons through 8
conductor. How these free electrons
are made available has not yet besl\'
deﬁlnilc!y edlh\h\xxed. One‘ o} llhc n:::l
lectrons in the outer Mb.‘ll of & con-
Zuuor‘. stoms may ot times be sub-
jected to equal influences of two or
more aloms. .

“Frea Electrons. The structuro of
good-conductor atoms gives a elue o
the free-electron theosy. Fot aump!e._
consider the copper atom, Fig. 1, which
has 28 electrons in three inner ?rbiu
and one in 8n outer orbit. ‘The inner-
orbil electrona aro closer to the nucleus
than the outer oncs. s three innef
othits also hove their full number o{
electrons, which is a steble condition;
they do not have o tendency to losé
or galn electrons, as explained In the

..
Ap;i:r L’::ean reatons the inner-orbit
electrons sre bound more dghtly to
the nucless than the aingle electron
in the outer orbit This single cle.l:-
tron; outside of the three highly satis
fied family circles, appears to be more
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