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To all whom it may concern:
Be 1t known that I, JosgpH H. C. BACHEL-

DER, of Meriden, in the county of New Haven ;

and State of Connecticut, have invented new
5 Improvements in Steam-Engine Indicators;
and I do hereby declare the foilowing, when
taken in connection with acecompanying two
sheets of drawings and the letters of reference
marked thereon, to be a full, clear, and exact
1o description of the same, and which said draw-
- 1ngs constitute part of this specification, and

represent, in— |
Figure 1, a front view of the indicator com-
plete; Kig. 2, a top view of the same, parts
15 being broken away to illustrate the construe-
tion; FKig. 3, avertical central section through
the cylinder, showing a partial sectional front
view of the spring-case with a side view of

~ thespring. --

20 My invention relates to an improvement in
the device constructed for attachment to a

steam-engine eylinder, and in which the press- |

. ure of the steam in the cylinder is caused to
1mpart an up-and-down movement to a penecil

25 on the surface of a cylinder made to oscillate

nader the reciprocation of the piston-rod, and
whereby the action of the steam in the cylin-
«der during the stroke of the piston will be in-
dicated on the surface of the said cylinder or
30 a card placed thereon. In the more general
construction of this class of indicator the ad-
- Justment to different pressures of steam in the
‘boiler is produced through a helical spring
arranged to bear upon or resist the movement
35 of the piston, and is not readily adjustable
when 1n operation. |
The object of my invention is to provide a
resisting - spring which may be adjusted to
different pressures while the indiecator is at

40 work and without disturbing any of the parts

of the apparatus. |
A represents the cylinder, which is fitted
for connection with the ¢ylinder of the steam-
~engine in the usual manner, and within the
45 c¢ylinder is the usual piston, B, to the under
side of which thesteam from the engine-cylin-
~ der is admitted, the piston being {ree to work
in the cylinder. From the cylinder a rod, C,
extends up through a cap, D, on the upper

5o end ofthe eylinder. Thisrod, through a link,

I, connects with a lever, I, hung upon a ful-

—

| crum, G, and carrying at its free end the usual
pencil, H. |
I represents the oscillating cylinder, from

which a cord, J, extends to the cross-head or 55

other part moving with the piston, the cylin-

der being provided with a reactive spring, and

so that as the cord J is drawn from the cylin-

der it will rotate the cylinder in one direc-

| tion, and then, as thecord is free, the reaction 6o

of the spring will cause the eylinder to rotate

in the opposite direction. 'This arrangement

of cylinder is common and well known, and

| does not require to be particularly described.
The spring is not shown. 65

K K are springs to secure the card to the
cylinder, also in the usual manner.
In a hollow arm or case, L., which extends

laterally from the cylinder, a steel spring, M,

is arranged at substantially right anglesto the 7c

axis of the piston, one end being hung to the

piston—say as by a link, N—the other end
fixed in the arm I, as at O, Fig. 3. DBelween
the fixed point O of the spring M and the op-

posite end,by which it is connected to the pis- 75

' ton,a falerum, P, is arranged, against the un-
der side of which the spring M bears, and 80
that resistance to the ascent of the piston 1s
according to the power of the spring from the
fulerum to its said opposite end. ‘T'henearer s0
the fulernm stands to the said opposite end
the greater will be the power of the spring,

" and vice versa. The fulerum P is arranged
to slide longitudinally in the arm, and that 1t
may be readily moved a leading-screw, R, is &:
arranged within the arm through the fulcram
P, the serew being free to be rotated, yet held
against longitudinal movement, as in leading-
screws for various purposes.

Outside the end of the arm the screw 18 pro- go
vided with a head, S, by which it may be

| readily turned, and so that as the screw R 18

turned in one direetion it will force the ful-

crum toward the said opposite end of the
spring, and turned in the opposite direction g5
will move the fulerum toward the fixed end of

the spring. The spring is held at its fixed end

by a set screw, T, in the sliding fulerum, and

upon the under side of the spring Is a set-

screw, U, so that the spring may be clamped roo
upon the fulecrum at any point to which 1t may

be set, as seen 1in Ifig. 5.
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From the falerum P a point, «, extends | the case, ag seen in section, Fig. 2, so a8 to

through a slot, 0, in the side of the case, (see
I1g.1,)and adjacent to that slot is a graduated

-scale, d, the marks thereon indicating the dif-

ferent points to which the fulerum must be set
to produce a corresponding predetermined re-
sistance to the piston, and this resistance in-
dicates the pressure of steam in the boiler.
In graduating the scale the steam is applied
to the piston under known pressure, and the
tulerum is adjusted until that pressure wiil
cause the piston to rise to the required point.
When that positionisreached,the markis made
accordingly, then another pressure applied
and the mark made accordingly, and so on, the
adjustment indicated on the scale in Fig. 1
being 30, 40, 50, and 60. It is impracticable
to graduate the scale for setting the fulcrum,
except by actual tests of the spring, because

of the variation which must necessarily exist !

In the power of different springs.

With the scale thus prepared the device is
applied in the usual manner. The secrew R is
turned until the pointer a stands at the requi-
site pressure indicated on the scale. When
that point is reached, the set-screw U should
be tarned hard up against the spring, so as to
clamp it upon its fulerum. Then the spring
acts as though it were fixed at the fulcrum.
When different pressure is desirable, the set-
screw U is released and the fulernm adjusted
accordingly, then the set-serew reset,as before.
Thus by this simple device the power of the
spring is readily adjusted and clearly and ac-
curately indicated to the person in charge,
and the adjustment may be made while the
apparatus 18 in use and without disturbing
any of its parts.

It 1s often convenient to inspect the piston
and cylinder as well as the spring. To this
end I make the cylinder detachable from the
case and divide the case vertically into two
parts, e f, and these two parts I hinge together,
as abt g, Fig. 1, and as seen in broken lines,
Fig. 2, the part f forming a cover for the front
of the case L. The cylinder A is screwed into
the lower end of the two parts of the ecase
corresponding to the eylinder, and as seen in
Fig. 3.

The head of the cylinder is constructed with
a concentric groove, h, into which the lower
end of thedivided cylinder-case may set,as seen
in Ifig. 3, and so that the head of the cylinder

will serve tolock the two paris together. The

cap D of the eylinder is also constructed with
a like groove, 4, by which the upper end of the
divided case is secured; and at the end of the
case where the spring is fixed I provide a
screw-cap, {,which has upon its face a concen-
tric groove, w, to pass on over the part f of

lock that end of the case. Therefore, by re-
moving the parts which secure the case 11 118
closed position, the covering portion of the
case may be turned away, as indicated 1n
broken lines, Fig. 2, and so as to expose the
piston and its connections.

The fuleram G of the lever It 1s hung upon
a ring, m, which surrounds the upper end of
the cylindrical portion of the case beneath the
cap D, and so that the ring m and the lever F,
which it carries, together with the parallel
mechanism- of the lever in the case =, (the
parallel mechanism not shown,) may be turned
to take the pencil from or apply it onto the
card, as occasion requires. |

Thespring M, rigidly set to a predetermined
pressure, may be used to great advantage 1n
an 1ndicator where only one fixed pressure 1S

required. |

1 claim—

1. The combinationof the stecam-cylinder A,
piston B therein, the spring M, in & plane sub-
stantially at right angles to the axis of the pis-
ton, fixed at one end, the other end hung to the
piston as a resistance to the movement of the
piston,and anoscillating eylinder, withasysten
of levers between said cylinder and said pis-
ton, the end of the lever next the eylinder car-
rying amarker, and by which levers the move-
ment of the piston against the action of the
said spring will be imparted to said marker,
substantially as described.

2. The combination of a steam-cylinder, a
piston movable therein, a spring arranged 1n
a plane at substantially right angles to the axis
of the piston, fixed at one end, the other end
hung to the piston, andan adjustable fulerum
between the fixed and opposite ends of the
spring, with connections, substantially such as
described, from said piston to the card-carrying
device, substantially as and for the purpose
deseribed.

3. 'The combination of thesteam-cylinder A,
piston I3 therein, divided case ¢ f, surrounding
said cylinder, the two parts of the case hinged
together upon oneside of the eylinder, cach of
the parts having an extension opposite the

- hinge, one of said parts forming a spring-case

and the other the cover, and a spring in said
case, lixed at oneend and by the opposite end
hung to the piston,with a card-carrying device,
and mechanism between said piston and said
card-carrying device wherebythe movement of
the piston may be communicated to said mech-
anism, substantially as deseribed. |
JOSEPH H. C. BACHELDER.
YWitnesses:
C. 5. GRISWOLD,
JOON A. LELDS.
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