
THE CANADIAN ENGINEER.

As %vilI bc observed, the licating surface is entirely
in the tubes, the uipper and lower sections being pro-
tccted by the t)rick.wvork. For burning sawdust, wet
tanl)ark, the furnace nia), be fd throngh te haipper.
'l'le pipang, bothi stcani and tvatcr, should be double,
that is on bothi sides, and connccted at the inlet and
outlet. The feed tvater should enter at the tvatcr sur-
face of the boiler next to the chiminey. Eaçh hoiler
should lk testcd in shop to ttvice the tvorking pressure.

It is fast becomning recognized that steani boilers
i ntended for service in costly buildings and mianuifac-
tories gliould bc of the saféty type. If froin neglect or
other causes the tvater suipply lie insuifficicnt in the
ordinary type of hoiler, (lisastrous explosion înay follov,
for the reason, as many people believe, tlîat a very large
proportion of the liating surface becoines exj>osed andj weakened by lov watcr. If front neglect of itro
cleaning of the tubes, or front insuifficient wvater stupply,
tietLuies of the boilerlherein l)resente<l shouild beconie
l -ated, they tvould split in the direction of their length,
and iniediately extinguisit the lire hy discharging
water or steam ; there tvould be no further damage for
the reason tîtat the tube, althougli split, stili retains its
former holding powver.

THE DESSAUJ STREET RAILWAY.*

Tiie aini of the papier is to showv the characteristic
featuires of gas traction, to describe the recent expe-

~jriences at Dessau, and to discuss the resits obtained
in that city. Tlietire imîportant elemientsofoperating
a gas road are thîe storage of gas, the motor, and the

* mechanical apparatuis. That whlîi presents the prin-
cipal interest Io the public is thc, storage of the gas and

thîe inîaginary risk of ani explosion of it in the car. In
the laSt 25 years more than 6o,ooo railroad cars in difler-
cnt cousitries have carried gas under high pressure to
operate the Pintscli illumninating systein, %vitlîout ever
liaving produced a single explosion or alarnîed thxe pass-
engers, the great pressure itself evidlently preventing te
possihility of the entrance of air into the cylinders to
forin an explosive mixture, and at the saine Limie facili.
tating the discovery of any leaks. l'le use of the gas
itseif is even less dangerous in a car mnotor tvhere thie

*. combustion takes p)lace in a cylinder constructed (o
4resist explosive forces, than it is for the illumination

tyhere the flame is protectcd only l>y a glass glolbe.
4 Titeexplosions ofgasin thecylinderof the motorcannot

produce a pressure above a certain limiit for whicli
mnaximumiii the cylinder is designed. Thie sole combus-
ion in the Otto engine produces a pressure increasing

not ntuch more r.apidly than that in thie high-pressure
steani cylinder, and the maximum g.as pressure produced

* Of 20 to 3o atnio§plercs is not comparable with the
pressure of over i00 atmnosphercs developed by car-
bonic acid, and safely confined in steel cylinders. Rail-
ronds transport cylinders charged to 200 atinospheres,
%vhich is about ten imes as Ihigli a pressure as is re-
quired for street-car service, therefore there need be no
question or alarmn concerning the safety of the gas
stored.

lit considering wvhether te cost and maintenance
of gas miotors is too higit for the operation of street cars,

*it is adnitied that the first six months' experience ai
Dessau arc flot sufficient to solve Ille question and indi-

* rect deductions inust be drawn front the operation of
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older miachinery. The carertul investigation made by
the compaîîy that I represenit lias produced a1 very
favorable reply. Repairs tvere limited in niost cases to
replacing segments of te piston after continuouis wvork
or redtressitig the slide bar in the older machines. Mie
expenses o! repairs for the last 8ý years uipon gas ina-
chine enigines Of 10, 3o, 6o andl 120 horse-power at the
smiall-centrail electric station at Dessau liave.only been
tua of i per cent. per year of the initial cost. In rcply to
ant inquiry concerning the gas mobors of 5o horse-power
aitLhe electric-lighit station at Prague, the astonishing
reply was made that the expense for eiglit years had
been nothing. Th'lis prohably nicans that the neces-
sary repairs had been accomplished b)y their ordinary
wvork<nien wtihout extra expenses. On some other gas
engines the cost o! repairs for scven to twelve years
liad been in different cases about $40 for one 12 liorse-
powver mnachine, about $2-20 for 2o eighit horst-potver
machines, and about $18 for one 12 horse-powver
machine. Therefore iL is fair to conclude that the
maintenance of gas miotors is as checap as of higli-grade
steamn engines. The gas motor is flot more sensitive to
dust than is the steain engine, while in the Ltihrig cars
the motor is entitely protected froir, the dust. The cars
in the Drestlen systeni have crossed for ntany a year 26
tintes a day five lines of car tracks, so that each axIe has
received daily 26o violt nt shocks, but no special repairs
have yet been required on the utotor.

It has been fenre1 that the transmnitting and revers-
ing gear wvould be very comiplicated, but in reality it is
very simple. These gas niotors are criticiscd for pro-
ducing a disagrecable odor and vibrations noticeabie
Miecn the car is at rest, but none o! these wvas observed
by the numerous visitors at Dessau, altlîough their
attention wvas especially dirccted to it. Thiswas due to
a careful regulation of the admission o! gas and the use
of automiatic oilers. The importance of comipressed
coal gas is indicated by the formation during the Iabt
year at Havre of a contpany for the contract o! boats
betwveen Havre, Rouen and Paris, wvith nuotors having
coal gas compressed to too atmosplieres in iron cylinders.
rThe first boat of this kind bas a 40 horse-power mot or
and carried 145 tonts 72 kilonteters tvithout rqdllling thte
gas reservoirs. The wvork required to compress te gas
does flot increase proportionately to the pressure, but is
relatively rnuch less for high pressures. Titus Lo raise
a pressure o! i0 atmiospiteres to zoo atmospheres is only
necessary to increase the power 2j times. IL is hoped
that te distances ruin by gas cars at one charging of
receivers may become much greater in the future so that
gas motors may be employed on small local street cars,,
but there is no intmediate probability that acetylene tvill
be used in the motors, for although ii has about 15 Limes
the illunuinating powver of ordinary gas, it bas only 24
tintes iLs value for heating. The operation of te gas
cars is maintained with regularity tbroughout the
severe wintcr. If one-car becomes stalled iL is easily
pushcd by the following one.

Rcgardig thecflnancial side of the question, the iig-
tires sectircd during te six wvorst montits of the year are
not very valuiable, and te expenses for the commence-
nient of operations are not a fair indication for te future,
but the constiniption of gas wvill lie constant, and titis ex-
pense lias been deterniined not only for a bal! a year, but
even fur a single day, 'and the case o! establishing this
principal factor of expenses is a special advantage o! the
new systcm. Two nieters placed at te compressing sta-
t ion give the quaritity of gas used by the corupressor and


