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THE GAS ENGINE: ITS POSSIBLE
USE FOR MARINE PROPULSION.

+>

By CAPT. SANKEY, R.E. (Ret.}, M.Inst. C.E.

I his presidential address to the Imstitution of
Civil Engneers, Sir William White said . " the pro-
gress made 1 recent years with gas engimes of m-
creasing power naiurally raises the question whether
they may not take the place of steam engines, even
in Jarge shups. 1t may be that Sir Frederick Bram-
well’s prediction 15 correct, and that in less than
thirty years the use of gas engines will be almost
universal. Enthusiasts dream of a time when gas
turbines, instead of reciprocating engines, shall
be brought mto use. Those more competent to
judge than myself appsar disposed to thmmk that
very serious, if not msuperable, difficulties, e m
the way of this system of utilising power. How-
ever this may e, no initial steps seem to have been
taken to practically realise the idea."

As though in answer to the last sentence, a small
gas engine with producer has been constructed by
Messrs, John I. Thornyoroft and Co., Limited, and
has been fitted to a vessel oft, long ; the engines are
capable of developing 75 b.h p at 300 revolutions per
minute. Preliminary tests are said to have given
satisfactory results, and 1t i1s not wmn the least im-
probable that extended experience will prove the
suitability of such gas plants for somewhat Jarger
sizes. Snch success, however, would not justfy
th= conclusion that gas engines were suitable, or even
possible, for large ships, if only for the reason that
in the small plant referred to above, the producer
15 arranged to work with anthracite, and before any
practical success can be claimed for large marme
engmes 1t would be necessary to be able to use bitu-
minous coal The question has, however, reached
a stage in which a short discussion of the matter
1n general terms, will, we believe, be of interest to
Procress readers.

The first question naturally arising 15 Why are
gas engmes deswed for this purpose ? And the
answer is simply the far greater possibilities of
economy n ceal consumption, approximately in the
proportion of 1.8 to 1. It will be agreed that so
great a saving is worth striving after.  The problem
divides itself into two main sections, namely, the
gas producer and the gas engine tself.  As regards
the former, as already stated, and for obvious rea-
sous 1t must be capable of preducing a gas suitable
for gas engines from bituminous coals, and it s
more than doubiful whether at the present moment
such a producer has yet been devised for land work,
and, a forhor:, for marine work., The difficalty lies
1n dealing with the tars that result irom the distill-
ation of the coal , the bulk can be got rnid of erther
by separating or reburning (* fixmng.” as 1t 15 termed)
but the residunal tar gets mto the gas engine with
very mnjurions results. It 1s said that the Mond and
other sumilar processes effectually get rid of the tars,
and that the by-products are worth as much or more
than the coal consumed, 50 that the user in reality
gets his fuel for nothing ; 1t may almost be said that
chemical works are establhished, and that the power
produced s, so to speak, the by-product. Such
arrangements are, however, 1nadmissable on board
ship owing to the space occupled by the recovery
apparatus  The solution of the problem must there-
fare be sought by " fixing ™ the fars, that 18, by con-
verting them mto gas, and although the method 1s at
present not really practically successful there 1s no
reason to sappose that it cannot be made so, possibly
at an early date. The space occupled by pro-
ducers and their accessories, and thetr weight in
companson with boilers, are matters of great tmpor-
tance—they will probably occupy more room and
will weigh more than boilers; but, on the other
hand, it must be remembered that less coal would
have to be carried for a given voyage, and the saving
of space and weight thus effected would compensate
for the increased weight and space taken up. Gas
producers require a considerable amount of steam,
roughly m the proportion of 11b of steam to 3Ib of
coal, and this steam must be obtained by evapora-
ting sea water, so that provision wlll have to be made
to deal with the salt that will accumulate on the
heating surfaces and render them inoperative.lt
might mean, for instance, a duplication of the evap-
orative plant, so that one set might be cleaned whnlst
the other 15 at work, or else some form of scrapers,
as now used with economisers, might be appled.
The weight of salt thus deposited 1s not considerable,
amounting to about one ton per day for engines of
10,000 h.p.; but the umportant point is that the
thickness of the film of salt would imncrease on the
heating surfaces at the rate of about 4in. per day.

The evaporation of the water is wsually effected
in existing producers by means of a subsidiary
boiler, and such an arrangement would obviously
cause difficulty in dealing with the salt; but it
may not be impossible to utilise the heat in the

. exhaust of the engine for the purpose, together with

that 1n the jacket water. The amount of heat thus
available 1s amply sufficient, and with suitable
fan arrangements the steam can be evaporated at
atmospheric pressure.

In many producers a water seal 15 used around the
ashpit, and, obviously, special provisions would
have to be made to prevent splashmg and break-
mg of the seal mn a sea way. Probably 1t would
be necessary to devise some other form of seal.

Special arrangements will have to be made for
thoroughly ventilating the producer’s stokehole,
to avoid the danger of poisoning by carbonic oxide,
especially when battened down in heavy weather.
The * poling” of the producers would be more
difficult to carry out than on land, owing to the con-
fined space. In this connection it may be stated
that fewer men would be needed for attending to
the producers than are required for stoking the
borlers, On the other hand, the coal would have to
be lifted from the bunkers to the top of the pro-
ducers, and some form of mechanically driven coal-
conveyer would have to be schemed {or the purpose.
The above comprise, so far as 15 known, the man
difficulties to be overcome, and 1t does not appear
that any of them are insnrmountable

We must next deal with the engme. At the pre-
sent there are many designs of large gas engines,
which are running satisfactonly up to 2.000 h.p.
or over, and 1t 15 understood that the makers are
prepared to build up to at least 5000 hp So far,
however, all such engmnes have been of the hor-
zontal type, which is clearly madm:ssable for marine
work  There 15 also another important point to be
considered, namely, that the majority of these large
gas engines are working with blast furnace gas, and
1t 15 well understood that the same successful design
of engme, when working with producer gas, has
given great trouble owing principally te pre-ignitions
which are more ltkely to occur with producer gas
than with blast furnace gas. A few vertical gas
enges of small power are runmng satisfactorily,
but, so far, no real attempt has been made to buld
large gas engmes of thus type. It may besaid, there-
fore, without fear of contradiction, that a great deal
remains to be done before 1t can be hoped to apply
the gas engme for the propulsion of even moderate
sized ships, let alone really large ones. There s,
therefore, no object gamed m comparig the pre-
sent gas engme as regards space occupied and
weight with the marine steam engine: the com-
parison would be entirely in favour of the latter,

As there does not appear to be any gas engine at
present surtable, 1t may be mteresting to form some
1dea of what the marine gas engime may be like, and
to state some of the requirements it will have to
fulfl. It will clearly have to be of the vertical type,
and 1n order to obviate pre-ignitions, but also,and
more particularly, to obtain an even turning effort
without the use of a large fly-wheel a great many
cylinders would Dbe needed, each working on its
own crank. In this way the weight of the moving
parts would be reduced, allowing of higher speed,
and thus helpmng to keep the weight of the engine
within reasonable limuts; the engine, however,
would be a very long one. A further advantage
of thus design would be to materally assist in balan-
cing the engme so as to prevent vibration. In the
case of gas engines for driving dynamos, very large
fly-wheels are necessary, especially if the dynamo
is of the alternating type, and has to run in paralle]
with pthers when a coefficient of fluctuation of speed
of at least 1/200 1s needed. For marme work so
small a coefficient 15 unnecessary ; nevertheless, a
considerable fly-wheel would be required, even with
the large number of cylinders referred to above, and
difficulty may be experienced 1n housing this fiy-
wheel, and at the same time keep the propeller shaft
sufficiently low in the ship Obviously, alse, the
presence of a flv-wheel would make 1t much more
drfficult to start, stop, and reverse the engine. Pos-
sibly some gear may be devised admitting of
the engme running constantly in one direction,
but 1t does not follow that 1t would be
rellable when the power te be transmitted 1s large;
and, m any case, such a gear would probably be
cumbersome and nowsy. It has been suggested, m
order to gbviate the manceuvring difficulty, to make
the gas engine drive a dynamo, wluch, 1n s turn,
would actuate electric motors coupled to propeller
shafts, The engine would run contmuously at a
constant speed i one direction, but all, or any of
the motors can be stopped or reversed by the simple
mamipulation of a switch. The arrangement 1s
complicated and expensive, but has the ment of
great flexibihity.

Enough has been said to show that many difficul-
ties will have to be surmounted before the gas engine
will be able to compete with the steam engine for
the propulsion of ships of any size; none of the
difficulties mentioned appear, however, to be msur-
mountable, but they will have to be conquered step
by step, and with much patient effort and the ex-
penditure of large capttal. The above remarks
refer to reciprocating engines; there is, however,
another possibility, namelv, the gas turbine. This
form of motor is too little advanced to be able tc form

any opinion, but clearly such a form of engme would
obviate many of the greatest difficulties referred to
above, and would probably compete favourably
with the steamn turbine. The producer, also, would
be smmplified, masmuch as the presence of tars in
the gas would probably not be injurious to a gas
turbine,

A promising arrangement is the combnation of a
water turbmne dnven by a water jet, produced by
contmual explosions of a gas mixture in a chamber
mto which the water 15 continuounsly pumped back,
1 accordance wrth Mr. Voigt's patent.

Lastly, there 1s the possibthity of using the Diesel
engine with coal dust. Such an arrangement wonkd
do away with the produncer, but there are great
practrcal difficulties to be overcome.

Labour in Germaay.

DISPUTES ON THE INCREASE.

German labour statistics for the year 1go4, as
1ssued by the unpenal statistical office, show that,
all, 2040 strikes and lockouts took place, the trades
affected being as follows . —

Buildings 706
Waoodworking 417
Metal . 153
Stonemasons and kindred trades 11Q
Engineering .. .. .. 3r
Food (sic) .. . .. 78
Clothing . 76
Transportation - .. 57
Commerce . . 48
Leather .. . . 38
Textiles .. . . . 3r
Chemicals .. - .. 23
Printmg . .. . .. 23
Paper . .. .. . 21
Minmg .. . 20
Art trades .. . . . 4
Soap and candle making .. .. 3

Unfortunately, the figures do not give the number
of working days lost to the operatives in each trade,
nor the number of workmen affected. They do,
however, indicate how long the disputes lasted
numerically. Thus we are told that—

168 disputes lasted 1 day or less; 687, from 1 to
5 days; z7r1, from 6 to 10 days; 298, from 11 1o 20
days; 183, from 21 to 30 days; 149, from 31 fo 50
days; 130, from 51 to 100 days; and Ioz, over 100
days.

A further analysis of the disputes shows that 1870
were strikes, and 175 lockouts. Of the total, 1457
concerned demands as to wages, 613 relaied to hours
of worling, and 884 concerned political and other
troubles, The outcome of the 1870 strikes is sum-
marnsed thus.—

Successful .. 449
Partly successful 688
Unsuccessful 733
. .. .. 1870

The outcome of the lockout 15 thus indicated :—
Fully successful .. . 44
Partly successiul .. 43
Unsuccessiul . . 44
Unsuccessful .. .. 44
Total .. o 175

Companng the number of dispuries in 1004 with
those in former years, 1t 15 seen that last year’s record
15 the lughest since 1899, when the compilation of
labour statistics was first undertaken by the German
Government :—

1899 1363 1902 1135
1900 1500 1903 1501
1901 1109 1004 2040

The Textile of the Funture.

Certain advantages of ramie as the textie of the
future are set forth in the Indian Textile Journal,
which claims that ramie has the following advan-
tages ‘—that 1t 13 many times stronger than cotton,
flax, hemp, and the like; that it has a very strong
staple, from 3 . to 9 in.; and that 1t is easily
grown, as 1t acchmatises itself in almost any zone
where agriculture 1s possible. It crops in some
latitudes as many as four times per year. Fur-
ther, 1t 15 beautifully lustrous, more after the nature
of silk m appearance, and it does not rot, giving it
great advantages for many purposes, such as fish-
ing hues, nets, sail-cloths, boot and saddlery thread,
tarpaulins, rick-cloths, tents, hose, shop blinds,
boot Linings, and other requirements necessitating
exposure to damp. It is non-elastic, and therefore
is mvaluable for machinery tapes; mixed with
waool, it imparts non-shrinking possibilities to that
article,



