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To all whomn tt may conceri:

Be it known that I, PETER E. APGAR, a citi-
zen of the United States, residing at Phila-
delphia, in the county of FPhiladelphia and
~tate of Pennsylvania, have invented certain
new and useful Improvements in Steam-Iin-

oine Indicators; and I do declare the follow-

g to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to the let-
ters of reference mar ked thereon, which form
a part of this specification.

My invention relates to improvements in
steam-engine indicators; and it consistsmore
particularly of mechanism employed to regu-
late the travel of the drum fto which the card
adapted to receive the diagram is attached,
so that regardless of the stroke or travel of
the piston the ftravel of the card-drum and
length of the diagram will always be the same.

I further provide means by which the card-
drum may be thrown in or out of aciion
without interfering with the working of any
of the parts of the device.

Referring to the accompanying drawings,
FFigure 1 represents a side elevation of a por-
tion of a steam-engine with the device em-
bodying my improvements attached thereto.
IFig. 2 is a side elevation of my device de-

tached from the engine and on a somewhat

larger scale than that shown in Ifig. 1. Ifig.
3 is a plan view. Fig. 4 isapartial sectional
clevation taken onthe line 2 2 of Fig. 3. Ifig.
5 is an enlarged sectional elevation taken on
the line 3 3 of Fig. 3, and Ifig. 6 is a diagram-
matic view illustrating the manner of attach-
ing or detaching the cord which operates the
card-dram.

A representsthe cylinder of the engine, and
¢ the threaded opening by means of which
my device 1s secured.

- The pressure-cylinder B3 of the indicator is
of the ordinary type, containing a piston B’
and rod 0', together with a sming S, properly
adjusted to resist the variable pressure act-
ing upon the piston B.

The lever 6* is eonnected to the piston-rod

so U’ by a link 0 and to the cylinder B through

the medinm of a link 6% Thelever b° is also

provided at one end with a socket to receive |

(No model

a lead-pencil by which the diagram upon the
card is traced. All these parts, together with

the drum C, which 1s spring-actuated, are

old and well known, and in common practice
a cord is secured ab one end to said drum, the
other end being connected to the cross-head
or other moving parts, the movement of the
latter lll’lpﬁl‘tlllg 1110L1011 to the drum, upon
which a card to receive the diagramis placed.

In carrying out my invention I provide in
addition to the construction above set forth
a frame D, which is secured by a serew ' to
the arm 0% which conneets the ecylinder I3
with the drum C. At the end of this frame
is a pulley D', provided with an annular cas-
ing D% the cord Ii, which is attached to the
spring -actuated drum C, passing through
holes in the annular casing D® and around
the pulley D/, the end of said cord being pro-
vided with a hook e, adapted toengage EL ring
fon the cord I¥. The cord G is secured to A
lever «', which is bolted to the cross-head A,
sald cord passing between the small pulleys
d and d', mounted npon a hanger ¢, which
is adjustably secured to the stem d® by means
of a set-screw /!, the stem d° being adjust-
ably secured to the arm D3 by means of a set-
serew (/’, thereby imparting to the rollers a
universal movement, so as to enable the cord
G to lead off in any direction.

The arm D?is pivotally secured to the frame
D by a thumb-nut D* which holds the arm
firmly in position after the same has been
properly adjusted.

IFormed upon the frame D 1s a drum or cas-
ing IT, which incloses the spring S', and upon
a central sleeve /v is mounted a wheel 1, to
which one end of thespring S’ is secured, the
other end being secured at a point 2’ to the
drum H. Saidsleeve V?, fastened toand form-
ine the hub of the wheel I, carries the cord
IF, and a thumb-serew /2’ is adapted to hold
the wheel Iin position upon the fulerum-pinz.

Upon the cord I is formed a loop IV, to
which is adapted the ring f, and mounted
upon an upright pmgectlon D" is a spring-
actunated pulley K, mounted upon a stem /%,
which is adapted to a slot in the projection

5 and held in position by a thumb-scerew £/,
a washer £° being interposed between the
pulley K and thumb-screw &' and adapted to
asquare shoulder 4% formed upon the stem £,
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T'he cord I, which, as can be seen in Ifig.
6, 18 capable of being readily hooked or un-
hooked when the working parts of my device
are In motion, passes around the pulley I,
which 1s mounted upon a block L, said block
being capable of lateral adjustment in the

slot [ by means of a stem /', secured to said

block, and a thumb-screw 2, adapted to said
stem.

A block M is secured to the frame D and
adjustable m respect thereto, the same being
held in position by a thumb-serew m. Upon
said block are projections m and m>, provided
with holes through which the cord It passes,
and an eccentric M, provided with a handle
m*, having a spring 5* arranged to hold said
eccentric in or out of engagement with the
cord I, which passes between the same and
a segmental block Bi* the arrangement be-
ing such that the eccentric after having hecn
thrown into engagement with the cord E will
allow the same to travel in the direction of
the arrow shown in Fig. 5 to the full extent
of its movement, but when the movement is
reversed the ececentrie will tightly bind the
cord It against the block M5, and thus checlk
the movement of the card-cylinder €, while
the other parts of the device may still con-
tinue in motion.

In order to increase or deerease the travel
of the card-drum, the hub /.° of the wheel I
can be provided with collars of greater or less
diameter, as shown in dotted lines in Fig. 3,
and by removing the thumb-screw /. which
holdssaid collarsin position a collar of greater
or less diameter may be adjusted and a change
of travel quickly made without deranging
any of the working parts.

A further reduction in the travel of the
cross-head may be made by employinge an ad-
ditional set of pulleys N and N', as shown by
dotted linesin If1gs. 2 and 3, in which case the
cord will be secured to the pulley N, and a
cord N< will connect the pulley N’ with the
spring-actuated pulley I{; but as cases are
rare in which such a reduction is required it
1s not thought necessary to enterinto further
details regarding this particular portion of
the device.

Having now deseribed my invention, what
I claim, and desire to securc by Letters Pat-
ent, 18—

- 1. Anindicator for steam-engines compris-
Ing in combination with the pressure-cylinder
lever operated therefrom and the eard-cylin-
der, a frame provided at onc end with a wheel
acted upon by a spring, and having a grooved
pulley, a cord adapted to the grooved periph-
ery of said wheel, an adjustable arm secured
to said frame and provided with pulleys for
guiding the cord, a second cord secured at
one end to the hub of said wheel, a spring-
actuated pulley to which the opposite end of
sald cord 1s secured the same being adjust-
ably secured to said frame and a third cord
detachably secured at one end to the latter
cord and guided by an adjustable pulley

—

mounted upon the end of the frame, the said
cord being secured at the other end to the
spring-actuated card-cylinder, substantially
as specified.

2. Anindicatorforsteam-engines, compris-
Ing 1n combination with the pressure-cylinder
and card-cylinder, & frame provided with an
adjustable arm, a cord guided thereby lead-
g to the cross-head or other working parts
of the engine, a spring-actuated wheel pivot-
ed to said frame, and having a grooved pe-
riphery for taking up the slack of said cord,
a hub upon said wheel, a collar upon said
hub, a cord secured to the same, a spring-
actuated pulley, adjustably secured to the
frame for taking up the slaclk of the last-men-
tioned cord, a loop in said cord, a ring hung
to said loop, a cord leading from the card-cyl-
inder and provided with a hoolk to engage the
sald ring, a pulley mounted upon the end of
the frame and guiding the last-mentioned
cord, stop mechanism mounted upon the
frame for locking the latter cord after it has
traveled to the full extent of its movement
1n one direction, said stop mechanism Dbeing
Interposed between the card-eylinder and pul-
ley mounted upon the end of the frame, sub-
stantially as specified.

3. An indieator for stecam-engines compris-

Ing in combination with the pressurc-cylinder

and card-cylinder,aframe detachably sceured
to the card-cylinder and provided at one end
with an adjustable arm having pulleys uni-
versally adjustable in the end thercof, a cord
adapted thereto, a wheel acted upon by a
spring, mounted in a drum or casing in thoe
frame, said wheel having a grooved periphery
receiving said cord, the drum or casing se-
cured to or forming part; of the frame, a hub
projecting out from said wheel, a cord adapted
to said hub, a spring-actuated pulley adjust-
ably secured to the frame near the opposite
end thereof, receiving the last-mentioned
cord, a pulley mounted upon a sliding block
guided in the end of the frame, a thumb-serew
mounted upon the stem in said bloek and
capable of adjusting the position of said pul-
ley and a cord carried by said pulley, sub-
stantially as specified.
4. A reducing-gear for steam-cneine indi-
ators,comprising an operating-cord,a spring-
actuated wheel acting upon the same, an

Intermediate cord adapted to a reduced por-

tion of said wheel, a spring-actuated pulley,
adapted to the latter cord, an indicator-cord
adapted to the last-named pulley and to a
loop In theintermediate cord, and acting upon

the card-cylinder, substantially as speeified.

5. A redueing-gear for steam-cneine indi-
cators, comprising an oporating-cord, a wheel
rotatable in one direction by said cord, spring
means for operating the said wheel in the op-
posite direction, an intermediate cord

to the hub of said wheel, a pulley acted upon

in one direetion Dy said intermediate cord,
spring means for operating said pulley in the
opposite direction, an indicator-cord secured

sceured
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to the intermediate cord and operating the | cord and a spring acting upon said eceentrie
card-drum and mechanism for acting upon | or cam and adapted to lock said cord. 10
the indicator-cord after the same has trav- In testimony whereof 1 affix my signature
eled to the full extent of its motion in one | in presence of two witnesses. |
5 direction, substantially as specified. PETER E. APGAR.

6. A stop-motion for steam-engine 1mdica- Witnesses: |
tors, comprising an eccentric or cam and a SAMUEL MCCLERKIN,
block arranged upon opposite sides of the ROBERT W. LLLOYD.
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