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most important philosophical works, and we do not re- he, is not to  Mr. Spencer's credit, but to the theologians' 
member any where to have noticed any evidence of con- discredit. Besides, the agnostic theologians have gener- 
cern on the author's part to  prove the existence of an  ally made vigorous affirmation, on the authority of the 
" Infinite and Eternal Spirit." On the contrary, we are  heart, of tha t  which to their heads was inscrutable. They 
every where forbidden by hi111 to  regard the Infinite and have, like Icant, practically affirmed that which seems 
Eternal, or the  Absolute, a s  either Spirit or matter. theoretically incomprehensible. However, all this be-
Both of these " antithetical conceptions" are held to be longs to the sadder side of the history of human thought. 
purely finite, relative, phenomenal. T h e  absolute is sim- Philosophy and theology have existed and st111 exist in 
ply " the  unknown reality which underlies both," (see larger, more positive, ancl Inore fruittul forms, founded 
Fzi-st Prz?zcz3les, last sentence of the book, et pnssz'n~.) on a completer science of knowledge, which recognizes 
T h e  absolute we are constantly remincletl is " wholly the spiritual factor in knowledge, or the linowing agent, 
unknowable." I t  is neither Infinite and Eternal Spirit, and so, necessarily, the spiritual nature in the absolute 
nor Infinite ancl Eternal Matter, but simply an altogether object of knowledge or God. 
indefinable ant1 incognizable solnewl~at. " T h a t  through W e  say, then, that Alr. Spencer is by no means to be 
which all things exist" is in Mr. Spencer's language, chargrd with intentional atheism or irreligion. T o  the- 
"T h e  Unknowable." ism and religion he gives all the meaning which it is possi- 

T h e  Unknowable is further lleld to manifest itself to ble for him to give them on the basis of that physico-scien- 
us  only as  an  "inscrutable force" whose operation is ex- tific theory of knowledge, which he sincerely believes to be 
elusively confined to  the evolutionary and mechanical the only possible one. But this meaning really falls ab- 
"redistribution of matter and motion." Since this opera- solutely short of meeting the actual requiremenfs 
tion takes place untler the form of rule or law, it is held of theistic doctrine ant1 living rehgion. And Mr. Spencer's 
to conflict with, ancl render impossible, the supl~osed doctrine in this regard is not that  of science, \vhetller 
( ( f ree  will," and hence the truly s ~ z ? ~ ' t z t n l ~ z n t r ~ v ~  of man. "popular " or otherwise, but of a highly arrificial ancl 

T h e  case is therefore as  follows : That  there IS an ah- arbitrary "philosophy" It has no more ntcessary rela-
solute reality, we are held to know through " a  dim" or tion to the doctrine of evolution than to the doctrine of 
wholly "indefinite consciousness," which is called the gravitation, both of which have been and are (in some 
. ' rniv material of mind," but which utterly refuses to be form) unquestioningly held by Illany leaders iu spiritual- 
grasped, defined, or known. T h e  " Infinite Something," istic or positive (2)s. agnostic)philosoph~..  
which is thus demsnstrated for us, is, so far a s  our defin- The  d~ssemination of the eminently valuable results of 
ite knowledge exteuds, and hence practically, an " Infin- Mr. Spencer's scientific labors is certainly in place in a 
ite Nothing." Strictly known to us  are only phenomena Po$tclor Science Month&. But with what special pro- 
aspect, ~ v h ~ c h  priety such a periodical should also be rnatle the peculiar we term spiritual, ideal, or mental. But no 
scientific interpretation of these is possible, no knowledge vehicle for the promulgation of his extra-scient~fic #kilos- 
proper is possible concerning them, except so far a s  they ophy it is hard to see. It is not that  we \vould have a 
are reducable, directly or proximately, to terms of the re- line, ~vh ;ch  LIr. Spencer has nri t ten,  suppressed or kept 
distribution of matter and motion in phvsioiogical pro- from the knowledge of the world. But regard for the 
cesses. All our definite kno\vledge, therefore, is both In its honor and purity of :%science, to mention no other consid- 
data and its substance, exclusively physical anti maierial- eration, is enough to  make one ardently wish that it shoultl 
istic, and even the "indefinite consciousness," by which not be constructively put forward as  sponsor for doc- 
we are held to be assured that an Absolute Something trmes whose basis is only quasi-scientific, and xvhich, in 
exists, in a s  regards both its subject aud object, also truth, belong to another tiomain-the domain of pbilo-
physical ; it is certainly not spiritual. sophical inquiry.-GEORGE S. MORRIS, Professor of 

Now, if God, provided he exist, is necessarily a soirit ; Phz'loso$hy, U/zzbersih of ~Michzkoz; a n d  Lectz~rer  z iz  
if  man, as  the subject of religious emotions and relations, theJohzs Ho$k~izs U~ziversiQ. 
must also be a free spiri t ;  and if, a s  is the case, there is --
found in bIr. Spencer's philosophy no recqy~zz'tiotz of 

APPARATUS.ei(/iir God o r  ma?i of o rdh.2. then it is obvious that / THE HOLLAxD 
much ground is given by Mi.. spencer for the suppositioll No little interest has been excited during the past year, 
tha t  his doctrines-considered p e r  st, or ilidependtntly both in the scientific and practical worltl, by the remark- 
of their author's intentions-are vdi.tunl& athez'stk a?zd able development of results from the Water  Gas Appara- 
n?ttz'-rel&zbtr.r, and those who honestly entertain this sup- tus of Dr.  Charles Holland, in an ordinary locomotive, a s  
position are entitled to be met, not simply with a vigorous reported by a careful and disinterested observer, through 
assertzblt that they are in error, but with a dispassionate the daily press, and subsequelltly discussed from a scien-
and objective dernonstration that they are so. tific point of view in this journal. 

The  whole basis of Rlr. Spencer's theory of knowledge A review of the subject, which has lost none of its im- 
is, as  is well known, sensational and physical. From portance in the light of further experience and del~bera- 
such a basis it is and has always been found imposs!ble tion, w l l  be tilllely and interesting a t  the present date. 
to rise to the the absolute a s  spirit, or At Flatbash, the apparatus was placed ill the fire-box or furnace 
man as  soirit, or to co~nbrehe?td ;r-elipzb?~otherwise thiz?i of a large 1 fortv-tor] i Dasqellzer locomotive, of the usual coal-
a s  necessnyy hlj-toyic >7fcidepzt i p z  ;he &uel@/lzent of burning-patteril: \vithZ~6xz4inch cylinders, j-feet %inch driving 

\~hee l s ,and a boiler 23 feet long. In place of the ordinary grate z.deas. ~~t t h e  whole basis of hulnall knowletlge is 
bars are laid three hollow bars or pipes the lengrh of the furnace alld physical. Free ilnpl,esthis ,  and ( 8  feet ) .  and from each s ~ d e  of each pipe rise burner-tips at short 

the grander historic fo1.m~ of philosophy demonstrate it. intervals, tnaking 352 in all. 0 1 1  these pipe-bars, as  sleepers, is 
T h e  $re-enrhzent intention of knowledge in physical laid a floor of iron plates studded with open thimbles, through 

attelnpt to  lllalte this cri- whicll the 352 burner tips rise to within half an inch of their open- science is indeed ~ 1 , ~  
ings. Over the first 44 burners, nest the door, are set four retorts terlon universal leads necessarily to agllosticism with --heavy, hollow blocks of iron-in a row. Two of these retorts 

reference to the non-sensible (the Spiritual, Living and receive naphtha, and two water or steam, through separate pipes,
Powerful). But it is not scie?zce which dictates this at- and when heated, unite and discharge their vapors through con-

ag?tosti;-ti71c~ necting pipes into the pipe bars under the iron floor, and thfnce tempt ,  and so &rr. s $ ~ 2k ?tot to ~6e ~ ~ ~ ~ 

chapzed to science. T h e  rather, it is due to a purely through the 352 bu'ners '  


arbitrary determination on his part, supported, it  is true, T h e  observations a t  present available enable us  merely 

by the influence of a conspicuous line of predecessors in to compare the firing-up of the same locomotive to the 


slIecu!atlon, s a n e  pressure under substantially ecjuivalent conditions, the  history of ~ ~ i ~ i ~ l ~~l~~ fact many 
~ - - - - -.. . . 


tlleologians have beell equally-and some of tllem--e.g., ,By S C ~ C ~ , - ~ + ~  aCCiRuCetile prevalent usage,

William of Ockham-even more absurdly agnostic than the ~iiathematico-physical or descriptive science of sensible phenontcizn. 
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HYDROGEN-BURNING LOCOMOTIVE. 

cost was over $10, against 73 cents for identical work 
with the Holland gas ; 24.37 gallons of na htha, costing 
3 cents per gallon, being consumed. ~e boiler was 
specially adapted for coal, but badly encrusted with 
scale, to the equal disadvantage of both fuels. The dif- 
ference in direct cost was more than eleven to one in 
favor of Dr. Holland. The following description of his 
fire gives some data for an explanation of this surprising, 
and yet often repeated and verified, result : 

The maturer process attalned in the experiment of April 29 (and 
slnce usual) gave no light visible by day from wlthout the cavern 
whereit was pent, dark and stormy as the cave of Bolus. RaKing, 
roaring, vibrating with a vehemence that shoak the Iron monster 
and the ground beneath, and vied wlth the increasing din of steam 
from the valves above and under, it was a kind of ghostly noise as 
well a s  heat, that to the more hab~tual organ of perceptiongave no 
sign. but seemed causeless or supernatural. In vain we peered 
through the mica in the door. or peeped and dodged at the small 
orifice from which a scorching heat spurted fully two feet. Smoke 
and smell had clean vanished from all parts long before ; no un- 
consumed carbon anywhere escaped tolend the faintest lustre; the 
carbonic acld formed in the retorts of course came out transparent 
and inodorous, and so did the hydrogen. with the product of its 
combushon, the invisible gas called superheated steam ; in short, 
there was nothing ot a nature to be seen or smelt in all t h ~ s  melee 
of nature's great elements. Even the illuminating effect of heat 
upon iron was lost through the expulsive pressure of gases in the 
retorts, which doubtless projected the flame too far to heat the 
thimbles that no longer enclosedit, and now stood, l ~ k e  all else, In- 
visible. All ended and came to light again (save the carbonic 
acid) in a delicate cloud of vanor that rose from the smokestack 
scalding hot, but too pure to soil white cambric. 

T O  this description it is pertinent to add the following 
remarkable fact since observed in the trial of the new 
hydrogen-burning locomotive a t  the Grant Works, with 
the small experimental flues referred to as having been 
afterwards condemned. The fire had been turned down 
low and the valves set so a s  to allow the steam gauge 
to remain stationary a t  120 Ibs., which it did with perfect 
steadiness, showing the peculiar controllability of the 
hezt in this process. After about half an hour of this 
test, the experiment of turning on double water (steam) 
into the two water retorts was tried, and the valves were 
set open for this purpose, without restoring the oil feed. 
The  fire was evidently unchecked, and no iurther notice 
taken for a few moments, the engineer sitting with his 
back turned toward the boiler, as  the weather was cold ; 
when a violent discharge from the safety valve suddenly 
caused him to jump nearly to the middle of the tender 
from the unexpected shock. The steam had run up to 
132 Ibs., with which the valve was loaded, before a 
change had been noticed, and so continued blowing off 
indefinitely, showing a rate of evaporation many times 

FIRING APPARATUS OF THE NEW 

first with the Holland HydrogenProcess, and afterwards 
with coal and wood. This comparison is practically suf- 
ficirnt in a broad sense, yet for more exact purposes it is 
to be expected that opportunity will soon be taken to 
obtain the result in pounds of water evaporated per 
pound of naphtha, and also to exhibi~ chemically a 
specimen of the gas. W e  learn that the boiler of the 
new hydrogen-burning locomotive, since built a t  Pater- 
son, after having been tried wlth very small flue, has 
proved that the highly expansive and v ~ l u m  lIous 
gas produced requires more room for its most ad- 
vantageous combustion, and the small flues, are now be- 
ing exchanged for larger. ~h~ prcduction of 
Pressure was still more rapid and economical than in the 
Flatbush experiments, but the heat was so unequally 
distributed, and the fire so insufficiently vented, through 

small flues a s  to make it e,.ident that they were not 
adapted to do justice to gaseous fuel as  had been ex- 
pected. For the present, therefore, we are obliged to 
contt ht ourselves with the latest of the series of tables in 

the compa,ative of ~ ~ l l ~ ~ d  gas and 
mon fuel have been reported. 

............... 10 104 
20 ............... 22 
30- - - - - - - - - - - - 
40............... 

SAFETY VALVE BLOWING OFF. 
24.37 

............... IP 1 6 1 1.07 1 .I  I .18 1 25.44 
BOTH VALVES BLOWING OW. 

This report concludes with a statement of the fuel used 
in firing up to 120 lbs pressure in the same locomotive, 
as follows, on June 20 : Half a cord of hard wood, cost 
$3.75 ; a large quantity of loose pine stuff not measured ; 
and two tons best anthracite steam coal, cost $10; out of 
which about half a ton was left after reaching the above 
pressure. Allowing half a ton of half-consumed coal left 
in the furnace, say one-fourth of a ton in value, the net 

Naphtha, 

Mg;tte. - 
.OH 
.146 
.25 
.13 

.16 

.24 

.34 
-23 
.23 
.z7 
.18 
.r8 

p .............. 
60 .............. 
To............... 
80 .............. 
QO - . - - - - - - . - - - - 
IW.. ............. 
IIO ............... 
120 .............. 

Total 
~ ~ ~ h ~ h ~ ,  
_ -  

9.9 
13.11 
15.25 
16'33 

::::: 
10.61 

;:::: 
23.29 
23.83 

TO 

5% 

:M 
3% 
4 
3 

1.6 
1.34 
1.34 
.8 
.8 
1.07 
.55 

.16 

.I3 
3 3  
.& 
.& 
.I 

.05 
3 .53 .05 
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multiplied by n o  o ther  change  than the  addition of more 
water  (steam) from t h e  boiler. 

T h e  phenomena and  effects of combusi.ion abo;e ciietl 
seem to  justify t h e  tbllovving staternrnt of theory : 

TIle Holland locomotive retorts ~ i b ~ ~ , ~ ~ ~  a pure iiydrogen fuel 
from the mutual decomposition of ce:taiii proportions or naprha 

- . - . . .  -

a n d  other  impurities, requiring only dilution with air .  
After  burning a scant  -,+; ~ n c hof oil, the  time being taken,  
the gas-mabiiig pipe was  opened by s ~ m p l y  turning a cock, 
and in esactly one half t h e  t ime enough g a s  w a s  m a d e  
a n d  measured to alnollllt to  12.55 cubic fpet, if diluted to  
twelve-candle power ; when t h e  total oil out  was  found 

and steam. T h e  regular temprrature of  the fiunace keeps the re- 
torts hot enough to disengage the oxygen of steam in tllepresence 

::$t o  be  exactly inch, s h o ~ v ~ n g  a. barely percepti l~le d'ffer- 
ence the  rate of consumpiion \vithOUt nlalting gas ,  
but lo measure lVl th  t h r  at hand'  
lioughl4. allowing it to be  i:'ifor  t h e  gaslllaking, the  cost  

of the carbon of naptha, the chen~icnl a t t r a~ t ion  ot these two ele- 
rnrrlrs causing them to unite in the proportions of full combus io?  
and to form c:trbonic acid within the retorts. T h e  released hydro: 
grn  is the only conlhust~ble ingred~ent left to issu-, a t  the b~lrners.  
All the heat of both of these conlbuslions-that of the carbon triih- 
i n  the retorts and that of the hvdrogen at the burners-ii conserved 
and utilized in  the s?me furnaie for the making of ste:irn. 

of t h e  17.55 feet would he .0347 gal., o r  about  2?Q gal .  
per 1,000teet, This  i s  j i  gal, 111 excess of more exact 
measurement previously taken by g a s  experts. 

But  the  roug-11 experiment ~vi t i l  the  locomotive evi-
T h e  (1"'stion now arises on t h e  true causes of t h e  tlences a gain of  fully one t h o ~ ~ s a n t l  per cent, from the 

nor molls excess of calorific Power developed a given 
zmount of fuel through the water  g a s  Process, a s  con?- 

exchange of carbon for hydrogen, estimating t h e  fuels by 
cost, in a practical \ ray ; although the  liquid fuel is of 

pared with t h e  results of direct conlbustion of t h e  s a m e  the (Iearer of the  tIvo, anti tile gain over the  in- 
fuel. Assuming that  the  amount of carbon entering t h e  
retort t akes  oxygen from t h e  stearn wi:h nhicl i  it min- 

tr;Ilsic r~ilue of  exc~l;Lage(~ it s ~ -carl)oIl, i f  coul(1 be  / certainecl, \voulcI therefore l ~ e  still greater. Fifty per cent 
gles, to the  l ~ r o i ~ o r t i o n  full combustion,  a n d  thus  lib- of f rom the  escllange, then,  is a t  hest l)Llt five per cent of ! 

el-ates just suficient  hydrogen to re-engage the  same the total s i n ,  ;lntl rlle remaining g; per cent must  be 
amount  of oxygen ; 11-e have hrst  to  inquire what  propor- otllerI,ise accoullted for,  Nor  is there ally lack of 
tion exists between the  amounts  of heat generated by reasolls for  eve11 tllis e1lorlilous tlifferenck, 111 the first 
the  union of  that  or any  given quantitv of  oxygen with place, tlie carbon is consunlrd in pure oxygen from steam, 
i ts  proper complements of  carbon ancl of hydrogen re- 110 atlllosl~heric air llaling access to  it ill the  retorts, and 
spectively. A numbel- of authorities h a r e  dclcrminerl tllerefole tile lal-ae ailsorl)tion of heat b y  the ilitmgen
this question experimentally, with results not ~videly d ~ f -  1 ,f tile a i r  that fi:dsthe coal fire,  1s n.holly saved in the 
ferent. According to 'Grassi, the  number  of pounds of \vater gas rrlle collsLlln,)tion is also both 
vv*~er raised one degree by the  ul1ioli of olle poull(1 of of the  direct ant1 the  producetl fuel, against a semi-con-
ox!.gen with its full c o i n h i n i ~ ~ g  sumlltioll ill tile coal ful-llace, 'rllirtlly, tile combustionequivalents of carbon antl 
hytlrogen, respec t i \ re l~  \\'ere 2,893 and  4,333. T h e  di- of the  carbon, \vitll all its heat antecetleilt aiitl conse-
rcct gain by exchange, therefore, n ~ u l t l  be alnlost ex- C ~ L I ~ I I ~ ,is closely confi~ied in t h e  retorts, from ~ v h i c h  the  
actly fifty pzr cent .  Kurnerous experiments by Gunsen heat call escape only 11y ratliation into tile l~oiler ,  vvith the  
and  Fyfe a re  also said to  have prov,ed (in indirect accortl- 1 escel)tioll of  tl1c very restricte(l yelit of hot gases 
ante with those above referred t.0) t h a t  the  fuel ( h ~  thr0~1gI1 the b,u-ners. Fourtllly, the  llytlrogen obtaineddro-
gen) obtair~ed by t h e  decomposition of  water ,  yields a I issues f rom tile 11tu.llers at  a very high prior temperature, 
considerable excess O C  heat above t h a t  absorbetl in pro- i n.]lereas the  coal eliiers tile furnace coltl. f;ilially, tile 
tlucing the  decomposition. I i~ t l rogen  tla~utl is a vastly more atlvantngeous heating 

\Ire have made  a close scrutin) of the  Holland a[)I)'I:.l- agent  than any form of crude fuel, froni its iinequaIletI in- 
t u s  and  i ts  operation for domestic purposrs,  a s  ex11 b- , tensit) and rapitlity of action, ant1 also from its direct 
ited in this city, at  the  offices of the  Heat ,  Light and colitact ~ v i t h  the iron, a s  against the slower processes of 
Poxver Company,  No. IS  Vesey s reet. An even ]Ires- radiation ant1 contluction employetl l ~ y  the  coal in the  fur- 
zure of botll water  and  naphtlla is secured by ail ele- ' nace. T h e  rapitlity ~ v i t h  \vl~icli heat is ii~ipartetl increases 
vated tank  for each purpose, a t  t h e  top of the  I.oonl. in a geometrical ratlo to  the increase of it sintensity, aiitl 
T h e  pipes running from these tallks to  t h e  cookilig-stovre i since the Iiytlrogen flame is man).times hotter than incan- 
and  range a re  laid in full view, a n d  strict t racing antl descent c a r l ~ o n ,  tllis colicentratetl heat rllust have a 
examinslion of their course and  connections a t  every j iastly greater  efiect, llllit fo r  unit, in any girren tillle of  
point sho\ved that  there w a s  110 other possible source of passage tllrougll the  flues. Colisit1ering that  go per cellt 
supply, of  any  killrl, for the retorts and  burners. T h e  of direct waste is a rnorle~-ate allo\vaiice in the  ordiiiary 
oil tank measured " g  inchrs in diameter, fmtl was  co111- firing of a loconloti\.e, it  \voulcl seeill 011 the whole that  
puted to  hold nearly 7.21 gallons to t h e  ~ r l c h  in depth.  \ve a re  justifietl in espectillg yet greater  ecolloll~yf rom 
In running the  cooking-stove, with the  oven constautly this process rather  than in tlieoretically tlistrusting the  re- 
a t  a sharp baking lieat, the  oil w a s  lowered only r \ ,  slllts so  far r e ~ ~ o ~ e c l .  
inch in half a n  hour, o r  about  oue quart  (!< cent) a n  

--

hour. T h e  whole interior of t h e  store,  which had been 
used a year last May, w a s  free, not  only from ashes and  PR0C;RESS I N  >FIXED 1 I E T A L L U R C ; Y .
soot, but  from disco lo ratio^^, ~ v h i c h ,  obviously, much  as-

C .  COX1N.I'.s ~ s t e d  the  effectiveness of t h e  tire, a s  compareti ~ v i t h  t h e  iiy W11~1~1Abl 

coating of non-conducting matr.ri:il accumulated iu using 1 Of t h e  fundamental mechanic a r t s  substantially devel- 
crude fuel. I t  was  found impossible to  obtain a t race of oped before Science or  Hlstory hat1 a name, A'Ietallurgy 
sinolte or  odor from t h e  flame upon a white hantikerchicf ; was  the beginning anil the  comrnon parent .  ' W h e n  A d a m  
so tha t ,  of course, t h e  usual tree carbon, hydro-carbon, was  yet in il~ititlle life, t h e  genius of Tubal-Cain clivined 
cal-bonic oxide, and  other gases of c rude  fuel, could affect ancl explored t h e  capabilities of the  workman's  metals, 
neither the a t m o s ~ h e r e  nor the  flavor of foot1 cnolied in ' copper, tin, zinc, arid iron ; fused a n d  mingled them, 
direct contact with t h e  flame. I n  t h e  large coolting- wrought fro111 them tlie tools of every craft, ant1 became 
range,  a third pipe is introduced for t h e  distillatiou of ' .<tcle instructor of every artificer in brass and iron." I t  
illuminating gas ,  simultaneously with the  ordinary use oi  \I ere hopeless, thet-efore, t o  question subsequent  records 
the range. T h e  ad jas tment  and  operation excited much of Time for the  era or  the  occasion of any  of the  inore 
admiration. I11 t h e  progress o f t h e  oil through successi\-e c5sential tlevelopine~-its in this  a ~ t  of ar ts .  So  far a s  t h e  
coils of t h ~ s  pipe, within t h e  fire box, the  several hydro- 11-rtive s:irface metals  a re  concernetl, it  is probable t h a t  
carbon mixtures it contains are converted, hj- successive all the more ~rupor tan t  nletallurgical processes were un-
gradations of heat ,  into a single homogeneous a n d  fixetl ' d t r s t l o d ,  ior subst;uice, long before the  flood. Copper and  
gas ,  \vhich resists the  most  extreme cold of o u r  clima:e, tin, the  principal ingredients of bronze, being found com- 
v i lhout  condensation, and runs  free 1from s u l p i i u r o ~ ~ sparatively pure at the  surface, \yere naturally the  earliest 


