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To all whom it may concern: .
Be it known that I. WILLIAM HOUGHTAL-
ING, a cilizen of the United States, residing
at Bridgeport, in the county of Fairfield and
State of Connecticut, have invented eertain
new and useful Improvements in Steam-En-
gine Indicators, of which the following is a
specification, reference being had therein to
the accompanying drawings.” .
The invention relates to Improvements in
steam-engine indicators in which the pres-
sure-spring is located outside the steam-cyl-
ihder. The object of placing the spring out-
side the steam-cylinder is to avoid the action
of the steam in contact, which deteriorates it,
causing it to lose its efficiency, besides being
difficult to change when desired, :

. The present invention consists in placing
the penecil mechanism and diagram-cylinder

at the side and parallel on a plane with the
spring, whereby the instrument, is rendered
more compact and conveniently handleq, and

connecting the mechanism therawith in such

manner as to facilitate a detachment of the
sameand permit perfect freedom of movement
at all points of the spring ecompression.

To enable others skilled in the art to make
and use my invention, I will first proceed
to deseribe an indieator embodying my in-
vention, and subsequently will point out in
the claims what I desire th secure by Letters

. Patent,
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In the drawings, Figure 1 is
Tig. 2 a side elevation, and Fig. 3 a sectional
eleyation, on a line 8 3 of Fig. 1, of an indi-
cato® embodying my invention. Fig. 4isa
plan View of the. cap ‘to which the springs
are secufed. Fig. 5 is a detail view showing

a plan view,

“atension-spring employed instead of the com.

Dression-spring shown in Fig. 3. Pig. Gisa
planview ¢f Fig. 5. Figs, 7 and 8 are detail
views, and Fig. 9 a plan view of Fig. 3.

The cylinder A is revolubly mounted upon
asupporting-basd B, the operating cord or belt
a passing over the guide-pulley ¢’ and impart-
ing motion to the “eylinder A. A strip of
paper A’ is held on the periphery of the cyl-
inder A by the spring-clamps ¢*.

Opposigaly located from the cylinder A is
the steam-eylinder C, secured at the base B,
Within the cylinder Cisthe piston ¢, segured

ing the

on ihé rod ¢/, which extends through an open-
ing in the head of the eylinder C. :

The springs D, Fig. 8, are secured at their

upper ends in the block c?, having grooves cf,
through which the ends pass and are rigidly
secured in the lugs c?and at their lower ends
in the block ¢?, similar in every way to the
block ¢®. Toremove the springs D, it is only
necessary to remove the retaining- stud c’,
Fig. 3, and then unscrew the spring D from
the plug ¢, which may be secured in any suit-
able manner to the piston-rod ¢'. . ’
Secured to and extending laterally from
:dee rod ¢’ is'an arm ¢, its free end engaging
he flanges of a collar ¢, secured on the free-
seting pin E, as shown in Fig.

penecil-arm G. o

A bifurcated arm g is pivotally supported
on the block ¢, (see Fig. 2,) and at its upper
end is pivoted with the peneil-arm G, carry-
ing a pencil g% which contacts with the paper
A’ on the cylinder A. The arm G is guided
in its movement by a pin ¢° which engages
with slots or grooves in the upright pieces H,
as shown in Fig. 2,

Fig. 5 illustrates a slight structural change,
permitting the use of an extension-spring D’
instead of the compression-spring D.  (Ilius-
trated in Figs. 2and 8.) 1In the construciion

shown in Fig. 5 the rod ¢’ extends upwa: dly
spring D' and i3 attached to the -

through the
upper spring end ¢f by the plug c®and lock-
nut ¢'. * The spring may be conveniontly re-
placed by another by unscrewing ths same
from the extending scrow-neck @2 of standard
d and without disturbing any other parts of
the indicator. '

The operation is siprilar to the ordinary in-
dicator, steam bieing admitted into the eylin-
der C under the pisten ¢, causing the latter
to rise vertically, carrying the rod ¢’ and its
laterally-extending arm ¢f, the latter engag-
free-acting pin E, which raises the
arm G, carrying the pencil g% in a straight
line and parallel with the axis of the eylinder.

Iclaim— .

1. In a steam-engine indicator, & steam-
cylinder provided with a piston and a piston-
rod; the latter extending outside the ¢ylin-

3, the pin E
" being bifurcated at its apper end to receive.
& bifurcated arm ¢/, which is pivoted to the
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~ derand connected with an external spring, in

combination with a diagram-cylinder located
on a plane with said spring and a pencil-oper-
ating mechanism fixed to the piston-rod-and
detachably cngaged with the operating-rod

‘of the pencil mechanism, substantially asset

forth, - .
2. .In a steam-engine indicator the combi-
nation of the piston-rod ¢’ the arm ¢! and pen-

1o cil-mechanism-operating pod F the arm ¢t be-
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ing fixed to the piston-rod ¢' and its free end
engaging with the operating-rod I of the pen-
¢il mechanism, substantially as set forth,

In testimony whereof I affix m ¥ signature
in presence of two witnesses.

WILLIAM ITOUGHTALIN C.

Witnesses: .
W. R. CLARKE,
8. S. DE VoRrKIx.



