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<litions, are far abave thicir poinîts of condensation. Antînonia
vapars. esp)eciiliy, secm to have tire properties bcst suitcd ta
tire thcorcticai proccss. But great dificulties iii Itndling tireur
wvcrc ciicatistercdl in practice. In tire cndcavor ta replace thent
lie ivas naturally lcad ta cxpcrinn with air. Vi> ta titis tume
lie baid necessarily applied his hicat froin ivithaut. auid was subi>
jected ta tire lasses and limitations dure ta tire nictai w~alls
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througlt '~ 'eci il had ta pass. He wvas tlien subjeet ta tire saine
lasses îvhich iad deieated Ericsson, and wvas compcllcd ta miake
tue stcp which tmade bis matar an internai combustion emîgine.
Startiug out, thien, wiîii tire itention ai iiipraving tite caloric
praccss ai tire steani engine, lite reaclied, iii a round-about wvay,
umens sintilar ta titase eniployed in gas and ail engines.; But
titis sintilarity is strictiy limited ta te fact af internai cait-
bustion, tîte nietbod ai combustion bcing radically dilTer-
eut. Furtiter, flnding tîtat ta begin lus coumpression
isotlicrutaliy lcd biiinto pressure wvlich miust, in aur
prescrit practice, bc cansidered excessive, lie abandoned
tîtat part ai tîte Carnat cycle, and made bis compression
adiabatie tirattgliout, tdurs reducing tîte ntcccssary pressîtres iram
aver 100 -tîmaspIltcs ta betwetn 30 and 4o. Wien, as in the
iiistary ai tire steain etugine, tese iltier pressures become
practically fcasible, a retturr ta tite original complete pracess
inay beconte advisable. Diesel's iuttdamecntai invention iq titen
rcally a proceas ai cauverting heat mbt %vark,; titis ai coutrse lias
been sutppicmetcd by other inventions naturally grawing ouI
of the persistetît and logical devclopment af a practical machine
ta operate on titis praccss. It ivas Dicscl's tirst intention ta
buiid a mator îvith tbre cyliiders, embodyiîtg caompound caom-
prcssion and compound expansion, and otte ai titis type lias been
lîuilt ah Aîîgsbtîrg, and is ta bc tltaramghly tested on praducer
gas. But the dcvt'lapmcnt ai tîte, single cylinder type lias bcu
!:a saîisfactary, and the dctnaud for thecni litas becointte 5 great,
taI at preserit the German sitops arc busy ta t1ieir itllcst extextt.

building tlitir simpler fori. As titis forit litas reacicd an abso-
lutte efficieucy ai 30 per cent., and is in cvery way a simple and
practical machine, there is ah prescrit no reason for develapiug
tite compound nuatar. The cul here given represemîts tîte flrst
Oi tlitse 20 ILip. niotars, buiir by tite Nitrcnîbcrg Machtine Works.
Titis mator ivas c.-hibited at the Electrical Exposition in New
York city, bcld in May, iffl. In appecarance il resembles a
vertical marine engine. A strong base plate supports tite main
joturnals ai the crank shait, outbaard bcarings bcing pravidcd for
tire sîtait extensions wvhich carr the fly-%vleel and pullcy. l3oltcd
ha the base plate is a stout A. frame, cantaining the guides. In
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tire rear kcg af tis franic a simili air pumip is supported. On tire
top oi tire frainc is placed a cylindcr open at liec battoni. is top
is clased by a hcand cast in onc plecc, in wvhiclt arc cautaincd ane
suctian valvc for air, anc dischargc valve for spent gases, and
a iieedie valve for tire fuel. Tire admission ta tr casing af this
fuel valv'e is controlicd by a stop valve, whiclt cait bc instantly
ciased ta sliut aff tire suppiy af fuci. Besides this, tlîcrc is a
starting valvc uiscd ouly iii starting tire engine. Cylindea- and
air puilps arc watcr jacketcd. This water jackct wvas uat nscd in
the carlier experinîcaîîal crngines, but is found advantageous in
lcccping tire tcmperahurc of tire wvorking parts unifarmn. As tire
tetuperature af combustion is sO inucit Iowvr titan titat af tire ex-
plosion type ai eigines, a ntuch smnaiicr aintn af ivater suiffices
for titis. In tire carlier Germian engines tire maint shait and
crank arc bored for water cooiitg. Thtis. hawever, grew out af
tue practice of Krupp's Stcel W7arks af boring ail sniali shaits
produced. The prnctice lias becu discar,!ed in England and in
Anerica as înccessary. Tire air puinp k. driven by a set ai
1-vcrs attaclied ta tire main crass-ltcad. Convenicuîtly piaccd ta
onc side is ai air vessel kno1WIl as the staTting tank, connected
by capper pipe ta tire air punt, and ta tire fuel valve casing.

VThe aperatian is as iaiiaws: On% anc dloîn strake the main
cylindcr is comipicteiy filicd îvith pure air; tire ncxt up stro1ke
compresses titis ta about 35 auinaspîteres. crcating a tcntpcrature
ilare titan sufficient ta ignite thc fuel. At tire bcginning af tire
next dawit stiake tire fuel valve opens, and titc petralcui atout-
ized by pnssing tbrougli a spool ai fine licuing (ivire), is injiecied
during a prcdetermincid part af the stroke mbt titis red-hat air,
rcsulting in combhustioni cantrolled as ta pressure and tempera-
turc. This injectian is nmade possible by tire air in tc starting
tank, îvhichi is kcept by tr sinail air punîip at a pressure se
.5 ta ta atimospheres greater tItan that in tîte main cylinder. A
small quaîîtihy af tire air enters witli tire fuel charge, whicli it
atamnizes as (lescribed. W~lien tire matar is running at fll laad
a very simali quantity ai injectecl air sufftccs, and tire pressure in
tite air tank stcacly riscs. Au haii-laad, îvîhh lcss fuel injected,
tmare air passes in. For this reasan, tire starting tank is made
large eniouigî ta equalize tliese diflercuces, and a small safety
valve is pravidcd an tire air pump. Tire pctroieum is puimpcd
iit t ire fuel valve casing by a smiall ail puinp, boited ta tire base
plate. Tihis purup is arramtgcd ta pîtmp a fixcd maximum quan-
tity ai petroletîtu. A by-pass is pravidcd so that this whale
qttantity, or any eortio:t af il. can bc reîurned ta tire supply tank.
Tite governor contrais tite action af titis by-pass valve, ciosing
it jttst lang enougli ta cattîpel tite exact quatity ai te fuel re-
qttired ta pass itito tire fuel valve casing. As titis rcquircs aniy
tire utovenient ai a stuall liit wvedge, the regulation is accom-
plislied witi great cxaclness. In this regmlation resides a great
advantage for tîte Diesel motar. Tire full charge ai air being
always supplied far complete combustion, t miatters nat
wheîtcer the gavernor permits anc ar flfty draps ai petralcum ta
enter tîte wvarking cylinder at cadi motor stroke; the combustion
is alîvays camiplete. Thtus variations in excess ai air aver that
theareticaily necessary, iratti 26 ta i 16 per cent., have been
nieasuircd, and the analysis ai lire spent gases shows no trace ai
unburrut carban or hydrogen. It is liard ta canceive a mare
perfect combustion thani that wvbich takes place wvhen fuel is
sprayed. flncly pawdecd or atamnized mbt rcd-hat air, just be-
ginning ta expand. To stop the motar il is anly nccessary ta
close tire valve wviich admits the petrolcum mbt the fuel valve
casing. Tire valve gear consists o. a series ai canis placed an a
shait and journaled an brackcts cast on the cylinder.

In starting the niatar a baud lever is pulled ta anc side,
thrawing ail these canis, except te cxhaust valve cani, out of
gear, and thrawing a spécial cam miat gear îvith the starti.pg
valve. A fcwv strakes ai the petralcumn ptmp by a hand lever
inject a small quantity ai- petralcunir mbt the fuel valve casintg.
Tire fly-wlicel is thrawn over by a lever a trifle beyand the ripper
cad paint. The fuel thtrotie valve is opencd, and by a turn of
the baud whcel cammunication is cstabiished betwecu lthe air
tank and the starîing valve. A single charge ai highly cam-
j>ressed cald air enters the cylinder, sttmicicnt ta give tîva reva-
lottions oi tire fly-whcel aI maderate spccd. At tire close ai the
first revalution the starting valve cam is a.utomutUcally throwu
out af, and the ather canis inta, gear, and thus aot the second
revaluttian a full charge ai air is drawn in and conîpresscd, and
in lcss than thîirty seconds the malar is running at ftull spcd.

Mr. Diesel niakes a sharp distinction betwecn the tempera-


