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LINING UP AN ENGINE.
By W, E. Cranx.

ENGINERRS ate often bothered by the pounding of ther
engines, and as pounding can be heanl by everyone in the
neighborhood, it 15 very annoyimg.  Theie are many things
that cause pounding, so that in some enpines the cure of it is
quite a complex subject.  Bemg out of line is the general
cause.  Esther the shaft is not in line with the cylinder, ov the
cranfe pin is not put in steaight, or somethig else of the kind
1s the matter. A high speed engne perfectly i hoe will be very
apt to pound wath a light load, unless there s considerable de-
presson, owing u the hieaviest thrust coning on the end mstead
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Le casy to tell how to do thns,
engineet’s judgment.

‘The next thing to consider is the crank, Cut a small stick
that will just fit into the crank, and mark a hne across the
center. Igring the crank pin up under the ine tll it tond hes,
and note whether the line crosses the mark on the stick, or
how much of it 1s out, and then turn the crank around and
bring the pin up under the hne on the other side. Naote how
much 1t is out on that sude, and if out, whether it is on the
same side of the mark as before, or on the opposite.  [f on the
side, it shows that the center of the pin 1s not i hoe with
the cylinder, and the shaft must be shoved endwise until the hne
crosses it at the middle. 1t the con-
struction of the engine will rot allow this
with the means at hand, take off from the
side of the crank-pin boxes the amount
that the line shows that it is out, Then
fit pieces of brass on the other sude of
the crank-pin boxes to make up what has

It is a very good test for an
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of the commencement of the stroke.  The thrust is caused by
the momentum of the moving parts.  To ascertain if an en
gine is in line. the back cylinder head shoulid be taken off, the
piston, piston 1o, and cross head should be taken out of the
way, and a line A A, Fig. 1, should be put through the cylinder
and extended beyond the crank.  To hold this line in the
cylinder we take a strip of board, A, Fig. 4, and bore a couple
of holes to fit aver two of the studs at the end of the cylindey,
and in the.center of the board we bore a larger hole, say 1%
or 1Y inches in dixmeter, and attach the cord to a little stick
B, that stretches across the hole.  The stiain on the cord will
hold this in position, and it can be readily shifted.

In front of the crank set up an upright, A A, Fig. 5, with a
hole in it and a stick B across it.  The hole should be in line
with the middle of the craak pin. The cord used for this pur-
pose should be strong and small, and should be made of some-
thing that will stretch perfectly straight. A silk hair hine, such
as is used by fishermen for fly fishing, is the best. Some
men use annealed wire, but wire gets hard and stiff, and kinks
get in it which can never be perfectly straightened, and one of
these kinks is very apt to come where you want a perfectly
straight line. Wire is not recoomended. Be sure that the
stuffing box K, Fig. 1, is perfectly clean. Attach one end of
the cord to the stick B, Fig. 4, and the other end to the other
stick. The cord should then be drawn so tight as to be perfect-
Iy straight. It can be tightened by turning the stick B over
and over. To center the string cut a stick a trifle over one-
half the diameter of the cylinder in lengta, and try the cord in
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the end of the cylinder, cutting off the caliper stick as occasion
requires, until the cord is exactly in the center of the cylinder.
‘Then get a shorter stick and try in the stuffing box, moving the
end of the cord that ts beyond the crank until the cord is
centered in the stuffing box. Then go to the back end of the
cylnder and try that again, and so on from one te the other
until the line is exactly in the center in both ends of the cylinder.
Therc is now a line to work from to bring everything straight
with the cylinder.

The first thing is to find out if the guides are in line. Take
a stick (Fig. 10) with one side straight. Bore a small hole in
it and put in a second stick, as shown in the cut so that it will
be.jeld snugly but will still be loose enough to be easily moved.
Set'this stick against the edge of the guides at I and J, Fig. 6,
and move the small stick up to just touch the line. The end
of this stick should be sharpened so as to bring a small surface
to the line. If the guides are in line, the stick should just
touch the line when tried at both ends. If they are not in line
it will touch the line at only one end. Ifthat is the case there
is but one remedy, and that is to swing the cylinder around and
put in strips of brass at L, Fig. 1, as this is the place that the
guides are usually out.  This 1s quite a job and requires some
time and considerable patience. 1t is occasionally necessary to
shim the cylinder up on the other side. The line will now
have to be set over again until it is once more straight with the
cylindef and guides. Fig. 7 is a cross section of the guides
through the lne XX, Fig. 6. A plump line suspended from

int P will tell if the guides are perpendicular.  If not, the

d should Le swung over, or around, until they are. In
case this cannot be Jone, cither the cross-head will have to be
changed in the shoes, or the shoes themsclves changed so as to
run straight in the gudes, and at the same time brng the
cross-head pin level.  Knowing the style of cross-head it would

been taken off.  1f the boxes can be re-
cessed for these picces, all the better;
. but if not, they can be fastened in with
1€ the line is on one side of the wirk when the crank 1s

pins,
on the center, and on the other side when on the other center,
it shows that the shaft is not square with the cylinder, in which
case the outer cnd of the shaft should be swung atound to bring

it straight with the line, If it should happen that the shaft
could not be moved at that time, the distance that it must be
moved can be calculated, and then it can be done any tine
afterwards.

Suppose that Fig. 8 is a shaft and crank. Itis plain that as
the distance from the angle to 1, in either direction, is the same,
moving one of these points a certain distance will move the
other onc the same distance ; but if we double the distance to
one of them, carrying us to 2, then we should
move 2 twice the distance that we should
1; so that to find the distance we should
move the end of the shaft we must divide
the length of the shaft up to the outer pillar
block by the length of the crank (not the
length of the stroke), and multiply the re-
sult by the distance that the linc is out
from the mark on the pin. For instance, if
the mark on the pin 1s out 1-16, the shaft
2% feet long, and the crank onc foot long,
we maltiply the 1-16 by 2%, which makes
5-32 that the outside pullar must be moved. T find if the shaft
ts level, place the crank upright and suspend the plumb line
down over the end of the pin, and then turn the crank down
and note how much it is out. A similar calculation will give the
amount the cnd of the shaft must be raised or lowered. To
determine if the crank pin is straight with the shaft would be
an easy matter if the face of the crank was flat; but as a
gencral thing, when the shaft is finished it is left uneven, as
can be seen by putting on a steel straight edge. Even if the
face is flat it is possible that it is not square with the shaft,
To determine, ihen, if the pin and shaft are parallel take two
thin blocks C C, Fig. 2, and a straight edge D, and hold them
in position by the stick E placed against any handy support.
The blocks C C should be placed against the end of the shaft
the same distance from the center. The straight-edge 1) will
then be at right angles to the shaft, and a square placed
against the face of it and against the pin will show if the pin
is straight one way. To determine if it is straight the other
way, place the blocks C C and the straight-edge D in a
horizontal position, suspend two plumb lines, F F, aver the pin,
as shown in Fig. 3, and run the square H along the straight.
cdge to the lines, when it should touch both hines. Should

o 9
C————
7 T

1
\
A

=

b
»,

e. o
re o

the pin become loose in the hole, and it be necessary to bore
out the hole before putting n another pin, the boring can
be set in the same way.

1t should be remembered that a crank-pin wears only on one
side, and also that, if 't has been out of line, one end may be
worn more than the other.  This can b= ascertamed by cahper-
ing, and if the pin is not straight the difference must be allowed
for, according to the circumstances of the case in hand. When
the brisses have been babitted, there will be a small ning on
cach end of the pin that will not be worn. Pounding is some-
times caused by the piston running over the ports, as shown in
Fig. 9. The piston may then be thrown to one side, or raised
up from the bottom, even when the stcam enters the top.
\{zhcn such is the case, nothing can be done exrept to make
the piston fit the cylinder as well as possible. Fig, 1115 a
caliper stk for setting the hine, and can be whittled out of
any handy piece of pine,



