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work eteamn, owing to the faciity with wliich the
strsngth of thie reservoir may be increased. Then,
ne aditionl cost l8 iucurred by werking at tlic
higbest pressure; preeisely the saute electro-motive
force le expended in effectng decomposition at ail
pressures. Titus the streugth of the gas-generator
je the ouiy practicai lnit to this enormous force,
the real obstacle te its muet economical application,
au obstacle whieh dnubtiess wvill gradually yield to
the ingenuity cf englue mianufacturere.

These gass may be wroughit expansively, which
svill resuit, lu very great augmntation of the work
'donc by the engins, for the saine expeuditnre of
,electro-motive force.

Aftsr the gwses, by passing threugh ths cylinder,
have impressed upon the piston the force due to
-the pressure under which they are gsuerated, they
may be utilized in either of the followin1g ways.

1. By detonatiug the gaees after they have ex-
paudsd; white in the cylinder, they ma *y be coin-
bined by an electrie spark. Iu combining they
.expand to fiffteeu times their bulk, and concequently
imprees a force on ths piston equai to fiftesu times
the pressure whiicit the gases exerted. A heavy
1ly-wheel %vould prevent the lose of vis t'iva which
nxight attend the suddenuess of the application cf
this force.

When the gases are combined by au electrie
spark, they are converted iuto water, aud a vacuum
resuits similar to that occasioned ln a condsnsing
steama engins by the condensation of the steani. By
the vacuum whicti le thus formed by ths combina-
tion of the gases, the advantages of the high-prcs-
suire aud condeusing stsam englue may bie co nibined
iu die electric-gas engins.

The sources of' force are, therefore, tbreefold.
lst. The high prepsure in the gas generator,

which may be taken at 50 àtmospheres, or, 736 I bs.
to tlie square inch, aithongh lu high pressure steani
enginies it rarely exceeds 120 lbs. There catn be
littie doulit but that the reservoir miglit bie readily
constructed sufflciently streng te work safeiy ut a
pressure uof 60 or eveu 100 atmosphieres, particu-
larly wheu ail the inducements which economy
,can hoid out are on the side of higli pressure in the
,electrie-gas englues.

2und. The expansion of the gases to 15 times their
volume exerts a force on the piston.

3rd. A vacuum which ivili give a, useful effect cf
from 13 te 14 pounde per square inch.

IL The combustion of the gases after passiug
througlh tbe cylinder, may lis employed for heating
the goss lu the cyluder wlîile expanding, and
thereby iucreasin& their elastie force ; it is obvious
that this heatiug process must be applied while the
gaes are in the cylluder, for no adva-ntage wouid
accrue freon increatiung their tension inothie gas
geblerator, as the.V can be evoived ut the highest
possible pressure there without additional expense,
but if they be heated whlîe expanding, it le obvi.
eus that the work doue liv thein would be much
increased.

III. By burning the gases after paseiug the
,cyhunder, for ths deveiopment of thermo-electricity,
to be ellpioyed ln aid of the elcctricity used lun
<lecomposing water lu the pas generator.

1~.By using the gases after passing through
th-e cyiuder for flic purpose of developing electro-

motive force, to go in aid of tbat employed in
decomposing the water in the gas generator, theo-
reticaily the electro-motive force deveioped by the
combînation of the gases onght to decompose
an amount of water equai te their Own weight.
Tphis is, 1 believe, the theoretie effeet of Groves gae
battery.

Thus, then, the gases, after being used in the
cylinder, may lie employed in one of three ways:
-1. For the production of an electro-niotive force
hy thermo-electricity or by voltaic-eiectricity. 2.
For the production of a detonating force, and the
reulting vacuum. 3. For inereasing by their coin-
bustion 'the tension of the gases in the cylinder.

It niay be observed, that iu an electrie gas engine
the gases may be wrought expansively, which wii
not oniy resit in considerable saving, but will also
rnaterially diminishi the possible practical inconve-
nience of the detonation of the gases iu the cylin-
der ; if, for exampie, the gases were wrought at 50
atmospheres, and were aiiowed, before beiug deton-
ated, to expand in the cylinder tilt the pressure
was one quarter of an atmosphere, the pressure on
thepiston when detonated, would be less than
one twelfth of the initial pressure of the gases in
the ,aylinder; what the proper amoon tof expansion
to be allowed ie, would very soon be practically
determined, 'when the etectric gas englues comae
into operation.

The strength of the.reservoir, or gas generator,
in an electric-gas englue, corresponding with the
boler in a steamn engine, might lie increased ta
almost any amount required ; the difficulties which
prevent tlie streugth of a steam boler frorn being
iucreased beyond a certain point could flot operate
as regards a gas generator. One of the main
o1lýjects kept constantly in view in the construction
of a steam houler, is the seeuring the largest possi-
ble amotint of heating surf.tee; now the strength
of a bolier is the strength of the weakest part of a,
consequently, as its sur-face is extended, the chances
of a fiaw or weakness lu soune part of that surface
are iuecased ; then if the thîckness of' the plates
were unduly increased it, would interfère witb the
action of the fire. The rivettîng of the plates is
estirnated te redace the strength one-third. The
highest tension attaiued in high-pressure steam
engi nes scarcely, if ever, exceeda eight atmospheres,
or 120 ibs., per square inch; lu an electric-gas en-
gins, the highsst; pressure may lie nîaiutained in
ths gas generator at preciseiy the sûme cost as the
lowest; consequsutly, the hi gber the pressure the
lsss the expense for equal amounts of work due.
Witb regard to the construction of the reservoir,
or gas generator, the forai of greatest stretigth may
lie adopted, and the thickuese of its parts aug-
n>ýnted to any conceivabie amount.

If necessary, te obviate any danger that miglit
possibly arise from the accidentai detonation of the
gasses in the gas generator (if sncbi a thing be
possible), the iras generator may lie divided into
comprtmnets, in %Yhich each gas rnny bie kept
separate, thus rsndering suob a detonation wholly
imposAbIe. With regard to ths cylluder, it may,
if fouud requisite, bedivided, during ths first part
of the strokce, into twu separate compartuisnts,
PI'Op<rtioc> nu caipac';ty to, the respective volumes
of the two gases, but se as that during the latter
part of the stroke, the gases may become inixed,


