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To all whom it may concern:

Beit known that we, THOMAS MINOR, of the
city of Brooklyn, county of Kings, and State
of New York, and JoEN RAE, of the city,
county, and State of New York, have invented
a new and useful Improvement in Indicators
_ for Steam or other Engines, of which the fol-
lowing is a specification:

The object of our -invention is to produce
an improved indicator, simple in construction,
durable, and effective, for taking diagrams of
the pressures of steam and other engines.

For this purpose we employ a hollow spring,
the chamber of which is in communication
with the steam-cylinder or other part, and said
chambered spring connects with the peneil-

operating devices, so that the pressure in the

cylinder, being above or below the atmos-
phere, expands and contraéts the spring by
acting within its hollow surface, and according
to the difference of the areas of the outer and
inner surfaces, and thereby causes the pencil
toindicate the variations of the pressures dur-
ing each stroke of the piston and the several
pressures existing in the engine. The cylin-
der containing the paper has a reciprocating
movement given to it simultaneously with the
movements of the marking-point, and the line
made thereby gives the limits of variation of
the pressures with each stroke of the piston.

In the accompanying drawings, Figure 1
represents a side elevation of our improved
indicator; TFig. 2, an elevation at right angles
thereto; and Fig. 3, a sectional view of the
hollow spring, which has direct communica-
tion with the steam-cylinder.

By our invention we dispense with the usual
cylinder, its piston, and piston - spring, and
employ a lollow spring, A, of any suitable
form, connecting with, and having direcs com-
munication with, the pipe A2, leading to the
engine-cylinder. This pipe is provided with
the usual cut-off cock, to control such commu-
nication of the hollow spring with the eylin-
der. The area and extent of the chamber of
the spring is such as to allow it to perform its
broper function. It is connected to the pencil-
operating devices at any suitable point, and
these devices may be of any suitable construc-
tion. In the example shown, they consist of
a lever, a, pivoted at b to a suitable sapport,

¢, and connecting at its free end, by means of
a link, d, to a reciprocating slide, e, fitted to
move in a slot, f, in the support. To this
slide ¢ is connected an arm, ¢, which carries
the peneil in contact with the dram ¢, upon
which the paper to receive the indications is
secured in the usual manner. The lever g is
jointed, by a link, &, to the hollow spring, so
that the pencil is caused to move over the pa-
per in a straight line. The drum ¢ has a re-
ciprocating movement simultaneously with

-the movements of the peneil, whieh movement

is given to said drum by a cord, 4, connected
to it and to any moving part of the engine,
and a spring, j, attached to said drum and
the standard which ecarries its axis-bearings,
Any movemeuts, therefore, of the lever caused
by the different pressures in the chamber of
the spring will be ecommunicated to the pen-
cil-carrier, and thus record the several press-
ures existing in the engine at each stroke of
the piston, for it will be seen that when the
chamber of the spring is in communication
with the steam or other cylinder the pressure
in said cylinder will extend into the spring,
and thereby cause it to expand and contract,
according to the degree of such pressure, and
correspondingly move the pencil, the torce
equal to the excess of the steam above that
of the atmosphere acting directly within che
spring to expand it, and the vacuum prodaced
by the condensation of the steam in she eyl
inder, or the decrease of such pressure, caus-
ing the spring to contract equal to the excess

of the atmospheric pressuve over that in the

cylinder.

The chambered spring, having direct com-
munication with the steam-cylinder, is the es-
sential feature of our invention; and we tind
it highly effective for the purpose, simplifying
the construction, rendering the device dura.
ble, and giving a faithful record of the varia-
tions of the pressure, the intermediate devices
being only those which connect and control
the movements of the pencil.

The chambered spring may be of the form
shown in the drawings, or of an elliptical or
other form, so loug as its hollow opeus into
the cylinder and produces the results stated.

The pencil-arm ¢ may be held in contact

with the drum in any suitable way.
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We claim—

1. For steam or other indicators, a hollow
spring, the chamber whereof is in direct com-
munication with the steam-cylinder or other
motor.

2. Theé combination, with the pencil moving
and carrying devices and the paper-carrying
device, of a hollow spring, having direct com-
munication with the steam or- other cylinder,

and connecting the indicating devices, for con-
joint action of these several agencies to pro-
duce the desired results.

THOMAS MINOR.
JOHN RAE.
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