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PREFACE.

The expanelos of steam in three or more
cylinders ja pow clalming the aitenton of
engineers sod manufactorers, and expari.
mental data upon the action of stesm in the
cylnders and Jackeis of a triple- expansion
engine will be ptudied with groal care, espe-
cially when the engine woe deslgned and Lol
with refercace te the facility of messuriog
each fmportant part wbile it is performing
work.

The Committes, conalating of Prof. Heyuolds
anil Megera. Ramsboltom and Robinson, hav-
Iy in charge the deslgning of the engines for
the Whitworth Engineerlng Laboratory, worked
with this end in view, aud the mwanufsctarer
gave them evary facilisy for obtaining an co.
gine which, while rapresenting, anfar as possible,
the most approved existing practice of steam en-
Zine construction, should be thoroughly avail-
able for uxperiment on the wse of steam through-
out, and 1If poselble buyond the range hitherto
attained in practice,

FProf. Reynolds made pome prellminary tests
and then commented a gerjes of trials of triple-
cxpapsion at 204 lba. per equare inch boiler



('

pragsure with and withonot steam in the jackets.
Thia series of thirty-two trlals was commenced
in October, 1888, aud finished in April, 1889,
Baveral triale were made &t each speed, and the
resnlta obisined agroed eo closcly that three
trisla with steam in the Jackets and three with-
out were teken a8 illusirating the results ob-
tained ; thees resuils are giveno in detail in the
PapeT.

Tha Editor has eodenvored to retain the foll
subatanee of Prof. Rernolds' paper, omiltog
only auch portiona #a are of no Interest (o the
American rewlors,

F. E. IDELL.

New Yore, May, 1880



TRIPLE-EXPANSION ENGINES
AND ENGINE TRIALS.

Tu desipning stestn-enginea to take
their place amongst the appliances of an
engineericg laboratory, at the present
stage of the development of these inati-
tations, many considerations present
themselves.

The primaty putrpose of tha etgines iy
to afford the students opportunities of
practice in melking the varicne messurs-
ments involved in sbeam engine triala,
and to afford them an insight into the
action of steain in the engine as well as
of the mechenicnl actions: also to ren.
der them familiar with good sxamples in
steam-engine design,

Another purpose, haowever, which it is
very desirable such engines should serve,
is that of supplying & means of research
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by which knowledge of the stenm-engine
may be extanded. A systematic and ex-
perimental investigativn of the stesm-
engina inveolves two sete of econditions,
which, unless it be in a laboratory, can
hardly exist together, nemely, the time
and attention of the scientific investi-
gator, and the assistance of a considera-
ble number of trained chserverd. In the
engineering lehoratory these conditions
should exist; the firet being snpplied by
the permanent eteff, end the second by
the atudents re their fraining advaneos.

Having regard to these two purposes,
the Cowmittes, appoioted by the Coun.
ol of Owene Collega to select, amongut
other applianees, the steam-engines best
adapted for the spacial pnrposes of the
laboratory, decided that the engines,
while ar far as possible representing in
their principsl members the most ap.
proved existing practice in steam-engine
conetruction, should be specielly de-
signed to afford the nimost facilities for
experiments on the wuwee of steam
thronghout the eotire range, and, if pos-



7

gible, beyond the limita hitherto sceom.
plished in practice.

Ar best meeting this demand it was
decided to have threa engines working
on separate brekes. All engines to ba of
the inverted-cylinder type, with the walls
and eovera separately jacketed, with
steam at boiler-presasurs, and so arranged
that they sonld be worked with or with-
ont steam in sny or sll of the jecheta.
Each engine to work with stearn ot any
pressuraup to 200 poonds per sguare
inch, to ron at any piston speeda up to
1,000 feat per minute, and to have ax.
pansion-gear to cut off from zero up to
two-thirds of the stroke. Ono engino to
ba supplied with air-pnmp acd sorface-
condenser, the other two engines to be
furnished with alternative exhansta,
either into the atmosphers, or imto
ateam-jackoted receivors snpplying stenm
to the next engine, each of the receivers
also having an alternetive supply of
‘ateam direct from the boiler, The boiler
to be of the locomotive type, baving five
aquare feet of grate, to be set in & hot
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chamber with an economizer and alterno-
tive chimpay and foreed draught, on the
cloged stoke-hold systern. The condenser
to hava 200 sgnare feet of enoling sur.
faza. The dimensions of the engines to
be somewhat ra follow:

Llameter Tiimater
Engloe, ol Atraka, |of Crank-

Cylinder, Ehaft.

‘Inches, 'Inebes. | Inches.

No. 1(bigh-presaurel 5 1w | &
No, IT{intermediate) & 10 | =2
Mo, IIT {tow-presa- :

] 12 I

Afrpumpon Ne, TIT ¥ IE*
Fewl-pomp | 1% . 2 |

In addition to the brake, each engine
was to be fornished with & fly-wheel, to
act as o bolk or rope-pulley, weighing
about 1,200 pounds, carried on a sepe-
rate shaft with a coupling to the crank-
ghaft,

The design of the engines contains
many novelties, These were not adopt-
ed without what sppeared to the Com-
mittee to be sufficient reason, as it wee




