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THE SCIENTIFIC CANADIAN.

THE INDICATOR.

I“,‘ ‘ What the stethoscope is to the physician the indicator 1s to the |
sktiful engineer, revealing the secret workings of the inner system
and "kt&dmg minute derangements in parts obscurely situate.”

. The importance and usefulness of the indicator to all concerned
In the proper working of the steam engine, and especially to the
::‘." 10g engineer, can scarcely be overrated. It is used to ascer-
b 10 the internal condition of the engine, the state of the vacuum,
of:;l:mount and variations in the pressure of steam at every part
too l? stroke, the condition of the valves, whether too much or
aul ttle lap or lead—in fact, it tells us the power and all the
t8 by which that power is impaired. It may also be attached
® alr-pump, the hot well, the condenser, &c., when it will
wl!ﬂ the nature of the pressures there existing.
o lt!lout the indicator (says Mr. Ingham) nine-tenths of the
Perations and adjustments of the most experienced engineer are
are Interest groping and guess-work, and not infrequently they
© attended with the most serious blunders and mishaps. ~Take,
00' 1nstance the process of valve-setting. Such is the difference
th tapacity in thoroughfares and clearance, between one end of
¢ € cylinder and the other, and between one engine and another,
at, however careful and experienced a person may be by the
mere *“ rack of the eye’* or with the two-foot rule, in nineteen
Cases out of twenty the valves, will be more or less inaccumtely
%ot. There will ecither be too much or too little *lead”
In the steam or in the exhaust of both valves, or inequality
‘”f‘lW}ﬂ the one and the other, and & corresponding irregularity
o? l‘:'n erfection in the working of the engine, the true nature
di Which can only be discovered by means ot the indicator and
anagmfflﬂ taken from the engine whilst working. Again, should
d teng_me gradually or suddenly refuse to perform its accustomed
Ly, instead of begining to take its several parts to pieces, and
E}‘:‘h;l‘s expend hours or even nights of laborious toil to find out
a 3. efect, by placing the indicator upon the engine and taking
¢ e“gl'ﬂm the defect or derangement is at once discovered and
oo ‘}'fmed)' Propared by the next time the engine stops, and thus
ch useless labour and expense are thereby prevented.
ma Y 81 aequaintance with the indicator an intelligent engineer
ex Y acquire more real practical and theoretical knowledge and
acp!".l'leawa of a steam engine in twelve months than used to be
ticz;l;r‘e under the *“old school ” during a seven years’ appren-
char, ;P'f 1 would therefore urge upon every person who has the
imm%diotone Or more steam engines the absclute necessity of an
or othe r‘:v e a';ld complete acquaintance with it in all its bearings,
ortion l;e € may rest assured that this, the most intellectual
ands in: a}f engineer’s duties, will gradually pass out of his
ot work") those of the manager. To avoid this, and in order
and pro lng :ngmeers may keep pace with the improvements
ism an, dg:eh“ of the age, the following description of the mechan-
work, ¢ Tlf pgnc}ple on which it works is extracted from the
they ’sho 1 de ngioe Room, and who should be in it and what
: uld do,” by an Old Hand. Published by Mr. T. L.
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the fr?;l’ti;‘il:l‘:es:gelds, who has kindly supplied the block for

MEech
the splitAgN,:?;, OF THE INDICATOR.—The brass barrel A, having
On it the 4 ated scale B attached, is called the paper cylinder.
detached from tim,PaPet is fixed. This paper cylinder can be
detached anotherebmn"“_ment by pulling it upwards. On being
on its bottom end arrel is seen, having the horizoutal pulley L
at the top. 1t will l:‘“db& small coiled spring contained in a drum
barrel will revolve © 0bserved that on pulling the cord the pulley
the cord the coil d‘lnt}l i Comes against a stop; on slackening
this pulley barrel wilt 8 "ill bring it back. At the bottom of
the pape}ycyli&e:v 1L be seen a small projection C. Now, when
Drojoction, the reo i cPL2¢d; and the notch in it fitting this
wil{ be clear]. e‘:io ving and return motions of the paper cylinder
ever arm M 1 o em°°d,i, On the upper end of tho Earrel D the
link ; this link he}!e levers E K are connected by the
hald by a acre is the pencil oarrier. This metallic pencil is
cylinder. Ty, r » which regulates its distance from the paper
Trod G, Qp u; ever E is attached by a swivel at J to the piston-
be detached fm:r:}:v ing the top milled cap H the level arm can
and also the gpriny . barrel D, bringing with it the piston-rod
small elin derpi n,,hl}sed. Within the barrel D is contained the
Unscrew the rouz(;v ich the piston I works. To shift the spring,
unscrew the i) dm‘l"d nut J on the end of the piston-rod, then
the piston.roq i eh ca}) H from the nut on the end of the spring ;
from the PiStonslt e’ll Tee, and the spring can then be unscrewe&
brass nut o each'mdt,w‘n be observed that the springs have a

on one i imi
thus, 1 om, otoa r,n nut is marked the limit pressures,

is carried.

strength of the spring, thus, z%5. On putting the small piston
into the cylinder it will be seen that it is an accurate fit. Great
care must therefore be taken to keep the cylinder perfectly clean.

- On the bottom end of the barrel D is the conical stem having the

tightening nut K attached. This nut has two small arms on it.
The conical stem is a ground fit into the top end of the cock sup-
plied with each indicator. This cock has its conical seat pro-
tected by a brass cap ; unscrew this cap and insert the conical
stem, screw down the tightening nut, and as this nut has its
threads of different pitches it firmly secures the indicator to the
cock. The communication between the top and bottom of the
engine cylinder is obtained by means of a pipe attached to each
end and coupled in the centre to a cock ; this cock has a pro-
jection on it which is tapped to suit the indicator cock.

PRINCIPLE ON WHICH THE INDICATOR WORKS. — From the
foregoing description of the mechaaism of the indicator it is at
once apparent that if a pressure is brought to bear on the under
side of the small piston the spring will be compressed, and if on
the upper, or spring side, it will be extented ; therefore, as the
pressure of the steam varies in the cylinders of the engines so
will the position of the indicator piston vary in its cylinder—the
slightest increase of pressure occasions a rising, the slightest
diminution a falling, The position the piston (or pencil) is in
when unacted upon by any preasure, t.c., having the pressure of
the atmosphere on both sides of the piston, is called the zero
position. From this position the atmospheric line is marked.

Now sup) communication to be opened to either the top or
bottom of the cylinder of the engine, we find that when the port
is opening for steam the indicator piston will shoot upwards and
remain so until the port is closing ; when closed, and by reason of
the steam expanding and losing its pressure, the spring will force
the small piston downwards, and on the port being opened to the
condenser the pressure of the atmosphere acts on the upper side
of the small piston and extends the spring, and if a pencil was
attached to the end of the indicator piston-rod it would mark a
straight line—the top end of this line would indicate the greatest
pressure, the bottom the least. From the zero position upwards
would be the steam pressure, below it atmospheric pressure.
But the straight line would not tell us of the varying pressures
going on in the cylinder of the engine, therefore, to obtain this,
we must have recourse to tue paper cylinder, which receives its
reduced motion from some part of the engine, and as it revolves
from right to left, or vice versa (the indicator cock being open to
either end of the cylinder of the engine), a figuie or diagram is
marked upon the paper by the metallic pencil, faithfully repre-
senting and recording the ‘‘ varying pressures within the cylinder
at any part of the stroke.”” From this diagram the total pres-
sure upon the piston, or the mean pressure throughout the stroke,
can be obtained ; for as the various springs used are made to suit
the pressure carried in the boiler, the strength or amount of com-
pression of the spring under a given weight being known, it is a
very easy matter to calculate the pressure by the diagram. The
strength of each spring is marked on it, and if a % spring is
used a 1% of an inch up or down on the diagram represents 1ib.
pressure ; if a ok & 5k of an each is 11b., and so on. One great
advantage of Richard's indicator is in its having a short travel
of piston in comparison to its pencil; a stiffer spring is used,
thereby a more correct diagram is obtained, and also greater sen-
sitiveness under varying pressures.

MzrtHOD OF TAKING Discrams.—To fix the paper: Detach
the paper cylinder from the indicator, and enter one corner of the
paper under the split scale, leavins about half-an-inch project-
ing ; turn the paper round on the cylinder and enter the other
corner ; take held of the two corners and pull the paper gently
down for about one inch with the finger and thumb ; make the
two ends of the paper assume, as near as possible, the form of the
part entered on the cylinder—this will tend to prevent the ends
of the scale cutting the paper. Now draw the paper down to the
bottom of the scale, and have it lying even and tight on the
cylinder ; the paper being on, replace the cylinder, taking care
that the Yrojection C on the pulley barrel is in the notch en the
paper cylinder. Before screwing the indicator cock on to the
gipe cock open the pipe cock to each end of the cylinder so as to

low out any grease or dirt that may be in the pgm ; having done
50, screw on the indicator cock ; then fix the indicator by mears
of the tightening nut K ; make a loop on one end of the cord
(this cord should be hard and having no stretch), reeve the other
end through a strip of brass, say 13in. long, §in. broad, by #in.
thick, having three small holes in it, thus:— .

By this means a ready adjustment of the cord is obtained. As.
certain if the hook on the lower end has a travel of about five
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inches (this should be about the length of the diagram); now
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