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| Application filed May 26,1894, Serial No, 512,507, (o model.)

Lo all whom Tt may concern:

Be it known that I, WILLIAM HOUGHTA-
LING, & citizen of the United States, residing
in Bridgeport, in the county of Fairfield and
State of Connecticut, have invented certain
new and useful Improvements in Steam-tn-
gine Indicators, of which the following is a
specification.

This invention relates to indicators for
steam-engines, and the improvements consist
in certain features of construction and ar-
rangement hereinafter described and elaimed,
whereby better results are attained than have
been secured Leretofore.

Figure 1 represents the improved indicator
partially in side view and partially in verti-
cal section. Fig. 2 shows, on a larger scale,

a vertical section of the steam cylinder and

its casing, with the interior parts combined.
Fig. 8 represents a horizontal section of the
same, on line X—X of Fig. 2.

In the main, the instrument consists of a
diagram-barrel, A, which is arranged to be
rotated by a cord, a, that is intended to be
secured at its outer end to the cross head of

- the piston-rod of the engine; a tubular cas-
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ing, B, integral throughout its length within
which a steam cylinder, B’, 1s mounted; a
piston, C, within said cylinder, and a penecil-
arm, D, which is pivoted by a link, d, to a
revoluble disk, b, and by a link d’/, to the
upper end of the piston-rod, I. The pencil-
arm is adapted to be swung to and from the
diagram-barrel, and in order that this may
be conveniently done,a handle, 0, is attached
to the guide, ¢, which projects upwardly from
the disk, . The pencil-arm 1s provided with
a projecting pin, which enters a curved slot
in the guide, ¢, (as shown by dotted lines in
Fig.1,) whereby the movements of the arm are
directed in a well-understood way. »Springs,
F, surround the piston-rod, and bear at their

lower ends upon the piston, and at theirupper |

ends upon a screw-cap, Gz, which cap is pro-
vided with a central hole, ¢, through which
the piston-rod passes, and by which the rod
is guided, above the piston. -

In the practical use of an indicator, con-
structed as thus far described, it" has been

so found that the springs, when compressed by

! to buckle, or bend laterally, and that such

buckling forces the piston out of axial align-
ment with the hole, g, thereby producing un-
due friction between the piston and cylinder,
in which it reciprocates, and affecting the
accuracy of the indicator, as well as causing
excessive wear upon both piston and cylin-
der, to the detriment of the instrument.

To the avoidance of these undesirable re-
sults, the first feature of the invention 1s di-
rected, and the desired end is secured by fur-
nishing the piston with an extension, K," be-
low the piston, and providing for such exten-
sion a guide, H, through a central hole, 7, in
which the said extension passes. This guide
is removably fitted tightly within the cylinder
at the lower end of the latter, and 1s pro-
vided with holes, 2’ through which thesteam
enters. 1t will be seen, therefore, that by ex-

tending the piston, or mounting the piston on

the piston-rod intermediate of the length of
the latter, and furnishing upper and lower
ouides for the same, any buckling of the
springs will not press the piston to one side
into closerengagement with the ¢ylinder.
Steam - eylinders of indicators have been
made, heretofore, in which what I have called
the casing, B, projected above the arm, I, on
which the diagram barrel, A,1s mounted,and
such casing has formed the steam cylinder of
the instrument, the ecap, G, having been
screwed into the top of said casing. This form
of construction has been objectionable be-
cause, when this casing became worn, the
whole body of the instrument must be thrown
away. 'Toavoid thisexpense,someindicators
have been constructed with a steam cylinder

proper located within such a capped casing,

the lower end of the eylinder alone having a
bearing on the casing, and its upper portion
standing free therefrom. The difficulty with
this form of instrument has been that an ab-
solute alignment of the axis of such cylinder
with the axis of the hole in the cap, through
which the piston-rod passed, has not been cer-
tain of attainment, so that there has been un-
due frietion upon the piston to thedetriment
of the accuracy and lasting qualities of the
device.

To attain this alignment, and vet have the

the action of steam on the piston, are liable | eylinder removable, forms the second teature
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of the invention, and this I accomplish as ] with a transverse pin, N, which forms lateral

follows: The casing I3 is cut off at or about
the height of the arm, I; the bottom of the

steam cylinder, I3/, is threaded into the cas-

5 ing B; theeylinderis provided exteriorly with
an annular enlargement or integral collar, J,

which closely fits the opening, 4, in the top of

‘the casing; and the cap, G, is serewed into
the top of the eylinder. Analignment of the

axes of the cylinder and cap-hole, ¢, isthereby

secured, and yet the cylinder ean be easily

removed from the casing, and can be replaced,

when worn, by another at comparatively small

expense. 'T'he cylinder is furnished with

holes, /, to allow the eseape of such steam as

passes the piston, the said holes leading into

an annular space, &', between the cylinder

and the casing, which latter is provided with

one or more holes, 4% through which such

steam passes out of the instrument. The

springs, If, are secured at their upper ends

to a ring, f, which is serewed upon a hub, ¢,

on the cap, G; and at their lower ends the
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springs are secured to a ring, 7/, into which

is screwed a hub, C’, on the piston C. The
piston, therefore, is removable from the pis-
ton-rod, but the formeris clamped, when in
working position, against a shoulder, ¢, on
the latter by a nut, L, which is threaded upon
the rod, as shown in Fig. 2. As the pencil-
arm, D, is arranged .to be swung to and from
the barrel, A, and, as said arm is connected
to the piston-rod by the link, d’, provision is
made for such a connection of the link to the
rod as will enable the arm to be swung. This
18 secured by pivoting the link d’ to a plate,
M, which 1s swiveled, or revolubly secured to
the rod E by a screw, m. As the nut, L, is
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threaded upon the rod, and the rod is swiv-
eled to the plate, M, there is danger that the |
rod will be rotated with the nut when it is
turned up to clamp the piston in place, or is
oppositely turned so that the piston may be
removed and a new spring be applied. In
45 order to avoid this result, the rod is provided

4.0

| lateral projections on the piston-rod, and a

—

projections thereon, and a pin, »n, is set into
the hub, C’, of the piston, so that a partial

rotation of the rod will bring said pins into
contact and prevent any further turning of so
the samae.

T'he 1mprovements render the indicator
more accurate and more lasting; and when
the cylinder becomes worn it can be replaced
at comparatively little expense.

What I claim, and desire to secure by Let-
ters Patent, is—

1. In asteam-engine indicator, a steam-cyl-
inder casing integral throughout its length,
a steam - cylinder removably secured at its 6o
lower end within said casing and having an
exterior bearing at the upper end of said cas-
ing, a piston fitted to reciprocate within said
steam - ¢ylinder, a pressure spring bearing
upon the piston, a piston-rod secured to the
piston and extending on both sides thereof,
and guides for the piston-rod attached to the
respective ends of the steam-cylinder, sub-
stantially as set forth.

2. The combination with the pencil-arm, of
the piston-rod connected therewith by a link
pivoted to the arm and swiveled to the rod,
the piston mounted ontherod, a nut threaded
on the rod for clamping the piston on the rod,
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stop therefor on the piston, whereby the ro-

tation of the rod is prevented when the nut
is turned, substantially as set forth.

5. T'he combination with the steam-cylin-
der, of the piston mounted therein and pro-
vided with an extension on its steam side,
and gaides for the rod, the lower one of which
18 provided with steam inlets and secured
tightly within the lower end of said eylinder,
substantially as set forth.

WILLIAM ITOUGIITALING.

Witnesses:
J. GRAY,
S. DE VORKIN.
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