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Preface to Eleventh Edition.

NN CE IHelios was first published, vighteen vears ago, many changes
b in engineering practice have come abaur, and many of the pre-
vinusly accepted constants which weré baszed on experimental
data, have been chanped as the result of more refined methods of deter-
mination. In order to briog everylhing op 1o date the entive lext has
been rewritten and a determined effort has been made 1o have all data
authentic and accurate. We foel no hesitancy in commending the bank
as worthy of conlidence and for ready reference, o every one who may
fimd use for the materizl which it comains.

As Helios falls mite the hands of all classes of those interested in
sleam enginesring, Hs scope must be beoad, and much of the text will
therefore appear clementary to some, but there will doubtless be zome-
thing of interest to all,

The main value of the book to vs lies in its value to others and while
itis issued primarily as a piece of adverdsing Herature most of the matzer
relating to the Heine Boiler has been grouped in the back papes.

st. Louis, Januvary 1, 1912,




HELIOS
Source of AUl Power! Fountain of Light and IV armih!

Adored by the ancient husbandman as the Ged whe blessed his
labors with a harvest of gelden grain; revered by the early sage as the
great vizible means of the divine creacive forece; pictured by the inspired
artist as the tireless charicteer who drives his four ferry steeds daily
across the heavens, hiz head circled by a crown of ravs, his chariot wheel
Lhe disk ©f the sun itself.

When primeval man began to think, the sun seemsd 1o him the
causs af all those wonders in nature which ministered to Lis simple wants,
ar taught big soul e bope. iz crude leelings of awe and gratitude blos-
somed into warship, and we And the sin as centeal figure tnall garly
religions,  He wag the Suraya of che Tlindoog, the Basl of the Phoeni-
clans, the Odin of the Narsemen, and hiz temples arose alike in ancient
Alexico and Peri. As Mithraz of the Peracos, he was adoeed az the
symhal of the Supreme Deity, his meossenger and agent for all good. As
Ogiviz he received the worship and offerings of the Egyptianz, whose
pricats, carly adepts in the rudiments of scicnee, saw in him the canse
of the annuzl fructifying cverflow of the Nile.

Modern knowledge, with its wvast array of facts and fizures, can
but verify and scal the faith of these ancient observers. What they
dimly discerncd a3 praobable 1z now the central fact of physical science.
From him arc derived sll the forces of nature which have heen yoked
inte the service of man. Al animal and plunt life drawas itz daily suste-
nance from the warmth azd leht of the sun, and 1t is bet his transmuted
encrgy we expend, when, with muscle ¢f man or horse, we load cur truek
ar roll it along the highway,

Do we irrgste the soll from the pumps of & myrad windmills? 1Tz
rays, on plains fac dalend, supply the energy foc the brecze which turns
their vanes. Does a lumbesing wheel deive a duzen stamps and & primi-
tive arastra in some Dleiican canvon? o mighty turbines whisl &
millien flvizge spindles and shake theugands of ¢lattering looms on the
hanks of some MNew England stream?  From the bosem of the occan and
the swamps of the teopice. Heliog lifted those vapory Titans whose
lifeblood courses in the mountain torrent and the river of the plain, Tho
a hundred caes rartle up the steep strects of the smiling city by the
Golden Gate? ' Are massive ingots of steel forged to shape and size by
the giant hammers of Bechlehem! The fuel which gives them motion
wag stored for ws, apes before man wis evalved, by the ravs which fash
from hig chariot wheelsl **“The bhent naw radiating from our fire places
fas at some time previcudly heen transmitted to the earth from the sun,
If it be wood that we are burning, then weare vsing the sunbeams that
have shone on the earth within a few decades. 1§ it be coal, then we are
transforming to heat the zolar energy which arrived at the earth millions
of years ago '
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Professor Langley remarks that ™he preat coal fields of Pernsyl-
vania gontain encurh of the precicus mineral o supply the wants of the
United Srates for a thowsand veass. I oall that i:
tation of fuel were to be extracted and buroed in one vast coaflaeration,
the total quantity of heat that wocld be produced wonld, no doab, be
stupendous, and ver,” aavs this authority, who has taught us ao much

rendous noeumu-

about the sun, “ali the beat developed by that terrific coal fire would
not be equal to that which the sun powres forth in the thousandth part of
each single second.™

I'he almost limitless stores of potralenm which are found in America
and in Asia, and the smaller, thovph still vest supplies of natural gas
which some favored localities are now cxploiting, represent but g0 much
aun-energy iransmuted throoph lorests <f prehiszoric vegetation.

Another authority 1ells g5 ket the total amount of living foree
which the sun pours out vearly upen everr acre of the earth’s surface,
chicfly in the form of heat, i 800,000 horse-power””  And he cstimates
thae a flayrishing erup uiilizes ooly 4-10 of 1 per cent of thiz power.

Femembering, then, that this sunenersy reaches us only cne-half
of cach day, we may, whenever tbe drora S0, pick wp on every acre an
average of 175 horse-power during each hour of davlighe, as a surplus
which nazure does not teguire far Ler work of feod production.

Avcempis te utilze this daily waste have been made, and future
inventoss may fire their boflecs directly with the rsdiant heat of the sund
But whether we depesed on what Le purnered for us apes ago, or quitc
recently, or on the slores be will lavish on us in the future, it is clear that
man’s continued exisience on vasth s directly dependent on Helica.

In clden times the various trades or goilds chose as thelr patron
zaint gome prominest pesson whe was thought to have embedied in his
lifc-work the special means and eethods of (e cruft. By that token
wo claim Helios as our own. Ile hes always carried ke revord for evap-
orative efficiency.  Ile provides hach the foel aod the water for our
boilers. e teaches ua perfect circclation, tpwsazd ag mingled vaper
and watcr by the acticn of heet, and dowe ageis by gravity as rain and
river in solid waters 1t s therelore fiv that the boiles in which this per-
fect and unobstructed cicculation i made the leading feature of con-
stroction should heve FIELTOS as i emblem,

In the following pages we give some account of the fuels used fn the
practical arts, of the water which beeomes the vehicle for transmicting
their gnergy inro pechanical power, and of the lmitations imposed by
their varving conditions. These must nll be zaken oo account in esti-
mating how much we may expect of certain combinations of machinery,

We trust that the tables and data may he found convenient far
ready reference alike by professionsl men, by monutacturers, snd by
that growing class of pracocal steam engineers who realize that rrue
theory, consonant with collective ciperience, is within the reach of cviery
thoughtful man who pulls the threctle. E. D. MEIER,

This explanation of the choice of the werd HELIOS, a5 the name of
this beck, appeared as the prefece of the frst editfan in July, 1593, and
the ward hag ever since been o prominent featuze of our trade mark.
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