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THE TVOXK OF OCTAVE HALLAUER.  

THEdisting~iished ~ I ~ ~ . s i c i s t  and engiiiecr, G. 
A. H i m ,  sends to the writer from his sicli-l)ed, 
where he lias been 1) ing, as  llis an~anoeiisis 
l-mthctically writes, ' ?ncilud~depriis p l z ~ stl'un 
mois,' a biographical sltetcil of his Iiardly less 
distinguislied aiicl tnleiited assistant, Octave 
IIallauer. This  paper n as  read before the So- 
ci6tCI iaclurtriclle de  lllulllouse oil the YOtli of 
January  last. 1111.. IIallaoer died on tlie 5th 
of December, of typhoid-i'e~er. I Ie  was born 
a t  rclctz, J a n .  21, 1942, was eclncatecl t l i e ~ e ,  
ancl ieccivecl the degree of bachelor of science 
in  ISGO. I Ie  coiitinnccl his sluilies in mathe- 
matics, and entered the technical school a t  
nlulhouse a t  the age of twenty, nialiiiig a spe-
cialty of applied mechanics. IXc hecanle, nt his 
gmcluation, mi ' al~preiitice-eiigiiieer' a t  Bit- 
schmiller, ill the establishment of Steheliii, m~cl 
afterwarel joined Leloutrc, the agent of the 
liouse of Grafenstaden, as his aiti and secre-
tnrg, a t  Rlnlhouse. Later ,  he hecnme the 
~ s s i s t a i i t  cngiileer of the Associatioil des pro- 
pri6taires cl'appareils A vapeur, and afterward, 
Jannary,  157.5, the eagiiieer of the J icssl~s.  
I Iar t lna~li i .  

During the Franco-German n ar ,  I-lallaner 
servecl nit11 tlie French a s  a lieutcn:tnt, and 
fbilgllt in  the a ~ i n i e s  of tile Loirc, of Orlemls, 
and other sections of the Frcilch nrniy of de- 
fence. I-Ie was preseilt in  the cleaclly fight a t  
Villersexel, and,  after the defeat of the army, 
took his forces across the J u r a  3Zonntains, and 
retired t o  Lyons, nliere he arrived, sicli ailcl 
exhaustccl, with the portion of his coiliil~ancl 
thns saved. Recovering his Iiealth, he re-
sumccl, a t  the  close of the mar, his professional 
w0rB. 

D~iriilg the campaign, and a t  intervals, a s  
oi~portunitics offered, IIallaocr frequently \-a- 
ried the more serious n-orlr n,hich canle to  him, 
by  the practice of an accomplishment in which 
h e  excelled, -that of the painter. His  sltetcli- 
boolr was filled with stndles of the beautiful 
scenery of the district in  which occnrred the 
operations in ~vhich he was engaged. 

T h e  long series of eul~etinicnts upon the 
steam-engine in which IIallaoer engaged, ancl 
vllicli have made him famous, were commcncecl 
i n  lS(i8. Tlle history of the clevclopme~lt of 
the tlicory of the steam-engine (which lionr, 
tlianlis to  the in\ cstigations of such inen as IIal- 
laocr, is a t  las t  likely to  b ~ c o m e  soon satisfac- 
torily complete) inay be diricle~l, according t o  
I l i rn ,  into three distinct l~criocls : lo.Tliat in  
which i t  n a s  ass~riiled tliat the heat entering the 
motor simplj traversed the sg stem, uncllangecl 

i11 amonnt, ancl acting only by i ts  ' head, '  as  in  
the case of falliiig water, finally reachccl tlie 
conclrnser ni thont  loss ill quaiitity, -simply 
lowered in ternperntu~e. ancl hence, in hcncl 
available f i r  purposes of impalsion ; '2". 'Fllat 
i n  nrhicll i t  becanlc recognized, that,  in acldition 
t o  the necessary clcpression of t e m p c r a t ~ ~ l c ,  
there is nlrrays, also, all actual loss of heat  b y  
transf'orriiatioli into ~nec l~anica lenergy ; 3". 
The esperiineatal l~eviocl, - that  ill nhicll i t  a t  
last becaine linon-11 that  the  heat suppliccl to  the 
engine, in  :~clclitioil to  these t n o  clianges, be- 
conies seriously modified in its amilability by  its 
interaction nit11 the n~alls of the steam-crlin- 
cler ; n~liicli snrfaccs take up  heat from the  en- 
tering itcnm, alicl transfer i t  to the exlianst sicle 
without deriving from it usef~11 effect. 

T h e  first period clates from before the time 
of Carnot. The  seco~icl pcriocl was opened in 
1832 1)y the labors of C'lti~isius micl of Rankine. 
Tile third period has only been entered up011 
within a :.earsf e ~  past,  the experiments of 
Hirii ancl K a l l a ~ ~ e r  haTing fnrnisllecl a w r y  im-
~ o r t a n tpart of tlie basis for the new treatment 
of the s~ibject .  l'lie \Triter ~vonlcl clistingnisli 
these t ~ ~ o  ' icleal 'later periocls as  tliose of the 
and of the ' real,' in the tlicory of the stc:tm- 
engiile. Clausius ancl Ranlcine, and other writ- 
ers on the theory of heat-ciigines, have usually 
t:tlicn no cog~iizancc of the espenclitnrcs of 
steaiii, other than those involrecl in the tllermo- 
clj ilanlic relations of energy, ancl ignore tlie usn- 
ally greater clcn~and for steam to supply ~ ~ : t s t e q  
of heat in tile stemn-cg-linder by the processes 
now falililiar to  every engineer, as  iiivariablg. oc- 
c ~ ~ r r i i i g  causecl by  in every heat-engine, -those 
' cyliiicler-conclcnsation ' and IcaIiagc. T h c  lat- 
ter  can he prevented : tlie fornlcr rimy be  ame- 
liorated, but can never be wholly prerented, 
ailil will probably rarely, if ever, be  reduced t o  
such nu extent that  it  may be lleglectecl ill the 
theory of tlie engine. I t  usually takes place 
t o  such a n  extent a s  to  render thc values of 
efficiency of fl~icl,  ancl of engine, and of csti- 
~nntccl' duty, '  obtained by the l~urc ly  thermo- 
dyiiarillc treatment, far from correct, and often 
Tcry absurtl. This fact has  in many cases in-
dacecl practically expert  engineers to  rcgarcl 
the cnrreiit rrorlis on  tlicrinoclynamics a s  de- 
void of m l a e  and practical i~l tcrest ,  forgetting 
that  the correct statenleilt aild al~plicntion of 
one set of natural laws n c ~ - e r  can be ~+al~ ic less ,  
even when, a s  here, other l a r ~ ~ s  may be iml~li- 
catcd in  tlie saliic set of  l~henomcna ; vhich 
maS 11c equally cssciitial to a complete aiicl 
correct tlieory, a r~ i l  which l a v s  mag. be less 
re11 determined, aiicl tlieir operation less pre- 
cisely unclerstoocl. Tlle first essential s tep 
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his deductions u&fd applici- 
practically val- tion of existing 
ueless and ab- knowledge  ; 
surd. and, on the 

T h e  last-  continent o f  
mentioned of Europe,  by  
the two classes the interest- 
of phenomena ing, if some- 
are now be- what warm, 
coming well discussion of 
recognized as the defects of 
essential ele- the theory of 
ments in the t h e  second 
action of all period,  be- 
he a t-e ngines, tween Messrs. 
and it mill not Hirn and Hal- 
be long before lauer, on the 
investig a t  o r s one hand, and 
now at work Professor Zeu- 
will bring into ner, on the 
view all the o t h e r ;  a n d  
facts needed also, in this 
in the task of country,  by 
tracing out the the attempt to 
laws control- rationalize the 
ling this meth- accepted the- 
od of espendi- ory to which 
ture of heat; a l lus ion  i s  
and its intro- made above. 
duction i n t o  The experi- 
the theory of ments upon 
t h e  s team-  which we are 
engine will promptly follow. The wliter has to-day dependent in this work of rerolutioniz- 
all.eady endeavored to frame a closely ap- ing the theory of heat-cngines, and which have 
proximate theory of the steam-engine on this revealed the limitations to which the economical 
basis, using the facts already known, and application of heat as a motor in the steam and 
taking expressions for this method of waste other heat engines is subject, began with James 
which experiments already made indicate to Watt, who a hundred and twenty years ago, by 
be tolerably exact ; sufficiently so to permit his investigation of the action of steam in the 
their use in design until further research shall cylinder of the Nemcomen engine, revealed 

having been taken, it becomes a duty, not to give us more precise, though perhaps less con- 
ignore that, but to seek the knowledge needed venient, expressions. The results so attained 
before the next step can be taken. In this de- accord very satisfactorily with experience. 
partmelit also, as in others, the theorist has This last period in the history of the theory 
often failed to realize, that, although his math- of heat-engines has been inaugurated by the 

ematically duced conclu- de- r .  very labors valuable in Great 
Britain of Pro- 
fessor Cotter- 
ill, who seems 
to have been 
the first author 
to take up the 
new phase of 
the sub jec t  
with the in- 
tention of mak- 
ing practically 

sions indisput- 
ab ly  follow 
from his as- 
sumed prem- 
ises, the latter 
may be, never- 
theless, so far 
different from 
the conditions 

, . -. % , 7- ..-3 .-s 
of actual work 
as to render I 



the fact on(l the inlportnncc of' that naste hy 
cylintlcr-conc1er~s:rtioa wlriclr is only to-day 
becolning recognizc~cl as an essential elcnient 
in the theory of thc ' real ' stcam-engine of tlic 
cnginccr, ns tli~tingl~ishctlS~orn tlrc ' ~tleal' 
engine of the authors of the tlicory of tlrclmo- 
d j  naliiics, niid which is recogilizcd os ini-
perativcly Clern:tutling considcmtion, if that 
thcor.~is to k)e rnede of practic:ll use in clrgi- 
neering. Watt 's diseovc3r.y of this ' c , ~linc\cr-
condcrisation ' lcd lrilir to the invention of his 
sel):ri:rte conclcnscr, and of the long-neglected 
but non7 familiar steoni-j:rckct, -:~n attaclrmctlt 
wliicll was, for rn:rny J eals, only seen upon the 
Watt  or Cornish cnginr, and nas  alnlost never 
usetl else\~hcrc. It 11:rs liow conic\ in with the 
compor~irtl engi~rc, ontl is fiimilior to every 
cnginec~r. Mr:ltt t~lso founil that this action 
pl:rt~edm.1early limit to the gain t1crival)lc by 
exp:~nsioi~. 

The \vo~li of T\TntjL in the sjsteinatic cspcri- 
mcntol strltly of' the stc:rm-cng~ne w:rs not 
taken 1111 ljy his succcisors in the yrofesiion 
until abont tlic loeginiri~rg of the l)rcscnt half- 
centu~y,or :L little 1:rter. when Jlirn in France, 
aiitl Islreinootl on<! tk~c rial-y ilc~snrlnlcnt in 
this country, begnn tlre worli \\hit41 11:~s now 
kjecome classic.. Defective as some of this ear- 
lier wollc rn:ry I)c by some rcgartlecl, it mas of 
i~~estiniabie\ alne ; ant1 11i111, :~nti his assiht:rnt 
nncI collcaguc, ITall:iuer, nil1 lie\ er I)e forgot- 
ten :IS plomiiicnt among tlie pioneers in this 
all-iruportant linc of rc~scarclr. BIT. U. TC. 
Clnlke of Gleat I:rit:~in, one of tllc first of the 
ncm race of erigiucers, interc.slct1 nlil\c ill tlre- 
01.1 aiitl in experimcirt, f:tmiliar :tlil\c witli 

thc scicnce ant1 tlre ~jrncticc or cnginccring, 

ninst bc plncecl beside these invcitigntors as 

ha^ ing l)ersistentlg a:tlled :~ttention to tlre loss 

of energy re~e:~lctl  11y tkicm, ont1 1 1 1  hi3 o w l  

investig:rtioii of the \%:tiles oc~curling in thc 

stc:iiii-cj lintlcr of thc loco~notisc. 'I'his worlc 

bcgrrr, ill I~is c:lse, as long ago :IS 1855. 


11:~llauer was oitc. of tlic first to recognizr, 
ant11 fr:~nlzly to admit, t,hc ilelbcts of lhc 'ideal' 
treatrneut of ~ I I Ptlieoly of tltc stc:~n~-c.nginc, 
and n a s  :IS 13i'onit)t ill his :tccel)tan(~c oi' the 
ine\it:~l)leas was his prccepto~.. As IIirn ~ 2 % )  s, 
1)rrnking away irotn the old sgstcm, Iris pmq-
ress n:ls r:rpitl anil sat,isfactory. Seizing nitli 
ayidit? cul)erirnentnll;v cletcrrni~~ctl f:icts, 11e 
licltl I>rst to tlic ltno~vlctlge thus :rccluired, and 
demanded t11:lt tlloory sho~ilrl precisely confor111 

to the pc~forniancc of marine engines, ant1 tlc- 
duced, from his examination of tllc pl~cnomc~na 
liere rcvealccl, thr proper inctliotls of increasing 
their cilicicncy. I'niting, ill a rare clcgree, the 
~ ~ x t i c a lsense x it11 the i~~tellcctuol cast o f l ~ i i ~ ~ d  
of the scicnlific man. lie was :rble to malic his 
nrorli inimcdintely ttnci most efkctively rrscf~~l. 

I<cfenilrg to Iris 1)~5011al ch:u.:rcter, Ilirn dc- 
sc~i't)csliiln :IS 1)ossessi1ig t11~ most adrnir:tblc 
clnalities. ICintllg, aircctionote, inotlest, 2nd 
y ~ tiiitellectrinlly great, 11nll:lucr unitctl with 
tlicse l,rcpossessing cli:rr:rcteristics the most, 
irrepr(1ssible encrgy ant1 mc~ital force. The 
lost morcls in t l ~ e  e111ogy by his fricnrl IIirn 
arc those of personal rcgord 2nd of cleepest 
afii,ction. 

1l:rll:lncr ~vrotc niany pnpers,l tlic first being 
:rn account of tlic rncthod aclol~tecl by 1 lirn for 
dcternlil~ing thc quwlity of ste:1111 by means of 
the calorilnctcr. 'L'lic greater ~ ~ n m b c rwelc 
descriptive of his esper~mcntal in~estigations. 
Tle w:ls an 11ono1,ary ii~ernl~er of the Soci6tB 
indrtstriellc tle ~lnll ionse,  and of tlic ~2mcr.ie:rn 
society of mrc~1iairic:rl enginc~ers, :rntl was a 
me~nhcr of tlrc Socii.16 clcs i11g6nie~11 s ci\ ils clc 
I'aris. '1'11e writer nislrcs to adtl to the eulogy 
of l l ini ,  if it bc possible to so acltl to it,  this 
triktute of ltiiitl rerl~en~brnucc of one who, c \  en 
ncrc he not so tlisLi~~g~~islicd n colle:~gue in the 
profcssiorinl finternilics, woultl none tlic less 
denlaird tlie rriost earirest csl)ression oC adrni- 
ration, estce~n, ancl ~espect .  

~ ~ ~ I : E R T  I iz lON.11. 'i'rrr 

Tirl. scconil 1101 tion of I'rofessor 61 nj 's 

' Sy1101)ti(~tlflor:~ of X o ~ t h  Anictica ' has ap-

pearetl, six )cars :~ftcr tire ~)nhlic~:~tion 
of the 

lirst, l~nr t ,  rvlric31i contni~~t~t l 
tlie ga~riopt~t:rlous 

ortlcrs Iblloninq C'onrpo\itnc.. 'I'lrc prcscnt in- 

st:tlmcnt of tlrib iinl)ortant ~yoilc -the n ~ o s t  

iml)ortnnt c*ontl ibntion (wit11 the cscelttion, 

l~cr l~aps ,  pl:rntarr~m oC 1Sentllanl 
oS ilic Gc~rcr:~ 

:tntl IIooBcr) rnatle ill late J c:trs to s j  stenlatie 

1)otnny-treats oS tlic ~)lnrris of Nortl-I A~nericn 

(csc~liisire of i\lexico) I)elonging to tlic fainilies 

w11icl1 ljrecedc ilioic el:rl~or:~tccl in the pre\ ious 

volume, ~vliic.11 toolc up  the ' F1o1.a' \vhcic it 

mas left more tlinn forty j cars aqo, at  the end 


to fact. IJis xvorli nlton the cwlnl)ol~ricl eu- of tlrc srcontl volrnne of Tovrey ant1 (:ray's 
ginc w:ts cspcciallj fiuitful ; :rncl his lc~~omlctlgc ' Flora.' Thc prcsci~t prihlicntion is tic\ oted 
of ti~c>ory, and his skill in its ,zl)piication, ren- to all cla1)orntion of tlrc f:~lnilies (Cnprifoliacrae 
clcrecl his work a t  once avai1:~blc. I Ic  studietl to Comljosit:~~) e~lih~ncetlill t11c second \~olunlc 
also the datn given hi111 by \Viclrnaiin, re1:~tivc 1 I 'ubi~slr idby ( : . i ~ ~ t l i l ~ l - \1llrlza,PJ~JS. 


