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- UNITED STATES

PATENT OFFICE.

JOIN C. PAIGE, OF MALDEN, MASSACHUSETTS, ASSIGNOR OF ONE-HALF TO
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- To all whom it may conceri:

Be it known that I, JouN C. PAIGE, of Mal-

den, in the county of Middlesex and State ot

- Magsachusetts,haveinvented certain new and

s useful Improvements in Steam-Engine. Indi-

- cators, of which the following is a specifica-
tiomn.

This invention, which relates to steam-en-

oine indicators, has for its object to prevent

to arepetition of the lines of the diagram ordina-

" rily caused by the contact of the pencil with

the card during several strokes of the indi-
cator-drum and resulting in a thick or indis-
tinet composite line which is difficult of meas-

I5 urement. | -
"The invention also has for its object to au-
~ tomatically arrest and lock the indicator-drum
after a complete stroke of the same in order
- to permit the removal and insertion of cards.
20 Certain other objects of the invention re-

lating to improvements in the construction |

and operation of the indicator will appear
from the succeeding deseription and claims
when taken in connection with the drawings

25 which accompany and form a part of thisspeci-
fication. | |

Figure 1 represents a plan view of an indi- |
cator constructed in accordance with my in- |

~vention. Fig. 2 represents a side elevation
20 of the same with the drum in section. Iig.
3 represents a side elevation. Fig. 4 repre-
sents a view in side elevation, illustrating the
construction and arrangement of the operat-
ing-cord. Fig. brepresents adetail plan view
35 of one end of the cord. Fig. 6 represents a
plan view of certain parts below the drum.
Fig. 7 represents a section on line 7 7 of Fig.
6. Figs.8, 9, and 10 represent diagrammartic

- plan views, showing different successive po-

4o sitions of some of the operating parts.

The same reference charactersindicate the

same -parts in all the figures.
Referring to the drawings, « designates the
pressure-cylinder of the indicator, and b des-
45 ignates a split collar carrying an arm 0, upon

~which the drum ¢ is mounted.

¢’ is the spindle upon which the drum re-
volves, and ¢? is a spring connected with the
spindle and with a sleeve formed on the drum
co for giving a return motion to said drum after

| it has been revolved for a half-stroke by the

operating-cord d. The drum is composed ot
a lower part actuated by the spring and cord

and an upper removable part for holding the.

card, this construction being familiar in a
well-known type of indicator. _
the upper part of the pressure-cylinder ¢ 18

Surrounding

55

a loose collar e, which carries the link mech--

anism supporting the pencil-arm f and which
may be turned by a handle ¢’ so as to move
the pencil 1/, carried by the pencil-arm, from
an inoperative position out of contact with
the card on the drum to a position of con-
tact with said drum; as shown in Figs. 1, 3,
and 9.

The lower part of the drum ¢ 18 pro-

60

vided with a flange ¢® which is provided on

one portion of its periphery with ratchet-
teeth .c* and on a portion adjacent thereto
with a single tooth ¢ |

g is a pawl pivotally mounted on a stud ¢’
on the arm b’ and adapted to be moved into

and out of engagement with the ratchet-teeth

¢t. The heel of said pawl is connected by a
flat steel spring ¢* with the heel of a dog £,
which is pivoted in a stud A’ on the arm ¥’
and which is adapted to contact with a boss
e?, formed on the collar ¢, and on another por-
tion of the periphery of said collar is formed
a tooth €%, which is adapted to be engaged by
a detent or catch 1, pivotally mounted on &
stud on the arm b'. The heel of the detent
7 is econnected to a sliding bar j, which slides
in a stationary collar 4 and which is provided
on the end adjacent to the drum ¢ with a piv-
oted cateh 42, actuated by a spring y°. The
cateh 4% is so constructed and arranged that
it will be displaced by the tooth ¢’ on the drum
when the latter moves in the direction of the
arrow shown in Fig. 8, so that the tooth can
pass the catch without displacing the sliding
bar 7 longitudinally.
in the opposite direction, however, the tooth
in passing the catch displaces the sliding bar
to the right. - |

In Fig. 1 the various parts are shown in the

positions which they occupy when a card is

about to be taken. The drum ¢ has been re-
volved against the tension of the spring ¢* by
an outward stroke of the engine-piston. The

| pawl ¢ has been released from the ratchet-

When the drum moves
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teeth ¢*, which it had previously engaged,
and the pencil-arm f has been moved by ma-
nipulation of the handle ¢’ so as to bring the
pencil f'into contact with the cards surround-
1ng the indicator-drum. In moving the pen-
cil-arm to its operative position the collar ¢
has been turned so as to bring the tooth &8
into engagement with the detent 7, and the
pencil /' is thereby held in contact with the
drum. At the same time the boss ¢ has
moved against the end of the dog 7, so as to
produce a tension on the spring ¢*, which ten-
sion is transmitted to the heel of the pawl g
and holds the end of said pawl out of engage-
ment with the ratchet-teeth ¢*. On the re-
turn stroke of the engine-piston the tooth ¢?
passes the cateh 97 as shown in Fig. 8, and
reaches the position shown in TFig. 9, which
represents the drum at the end of the half-
stroke.
outward stroke again, and the drum ¢ is
moved in the direction of the arrow shown in
IFig. 10.  Just as thedrum and engine-piston
complete this half-stroke the tooth ¢® passes
the catch y° and moves the sliding bar j to the
right, thereby disengaging the detent 7 from
the tooth €® on the collar e. The said collar
being thus unlocked, the dog I, under the in-
fluence of the spring ¢? operates upon the
boss e so as to move the collar ¢ and throw
the pencil /7 a slight distance away from the
drum. The tension on the spring ¢ being
thus relieved, the pawl ¢ at the same instant
moves into engagement with the ratchet-teeth
¢’ and locks the drum cagainst a return move-
ment in obedience o the pull of the spring ¢
It will thus be seen that the indicator-drum
completes a single stroke in two directions
and is then locked and that at the end of the
stroke the pencil is thrown out of contact
with the card on the drum, and therefore only
marks once thereon instead of repeating its
mark again and again during successive
strokes. The indicator-cord d, after leaving
the drum, passes around two pulleys % and
m, mounted in a holder o, which is swiveled
to & member 0'. The pulley m slides in a
slotited portion o’ of the holder o and is pro-
vided with a screw-threaded stud or shaft
having a locking thumb-serew m'. This ar-
rangement of parts allows the pulley m to be
moved toward and away from the pulley %, so
that any slack which may oceur from the
stretehing of the cord d may readily be taken
up. °‘Lhis obviates the necessity for tying
knots in the cord or applying clips thereto, as
has ordinarily been done heretofore.

18 a swinging arm connected by a link to
the eross-head ¢ of a steam-engine and piv-
oted to a stationary post p’. On the arm 7
Is & segment 2%, which is provided with a pin
P°, adapted to engage the end of the cord d
to operate the indicator.

d"is a light spring whose strength is just
sufficient to take up the slack in the cord d

The engine-piston then begins its
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spring ' is connected with a stationary sup-
port d-.

 (see Fig. 5) is a loop in the end of the
cord «, in which the pin p3is adapted to slide.
When the indicator-drum ¢ is free to revolve,
the tension of its spring ¢ holds the left-hand
end of the loop d° against the neck of the pin
p°; but when the indicator-drum is locked,
as shown in IFig. 10, the pin 7»° slides to the
right-hand end of the loop ¢® on the back

stroke of the cross-head ¢, the spring d' hold-

ing the cord d taut instead of allowing it to
sag.

In Figs. 2, 6, and 7 I have shown an im-
proved construction designed to maintain the
operating-cord in place on the indicator-drum
and having provisions for leading off the cord
in different directions. The lower part of
sald drum is provided with a flange ¢f, which,
together with the wider flange ¢%, forms a
grocve In which the cord d is wound. Said
groove 1s covered by a vertical flange 17,
formed on the member b, and a practically-
closed annular chamber is thus provided in
which the cord is confined. The numeral ©
designates a stem projecting tangentially

/15

30

QO

from one side of the flange U and formed with

a tangential aperture 0? for the exit of the
operating-cord. Theend of said stem is coun-
terbored to receive the stem of the pulley-
holder o, which is provided with an axial ap-
erture 07, forming a continuation of the ap-
erture 0% said pulley-holder being adapted to
be turned to any angular adjustment and
fixed in place by a thumb-serew 0. The un-
der arm of the member 0! is apertured to fit
overthedownwardly-projecting serew-thread-
ed end of the drum-spindle ¢’ and is held in
place by the thumb-nut ¢ on the end of said
spindle. On loosening said thumb-nut the
member may be turned about the spindle to
any desired adjustment, so as to lead off the
cord in a corresponding direction, said nut
being then serewed up to fix the member at
sald adjustment.

Having thus explained the nature of my
invention and described a way of construct-
ing and using the same, although without
having attempted to set forth all the forms
in which it may be embodied or all the modes
of 1ts use, I declare that what I elaim is—

L. In an indicator, the combination with
the drumand the pencil adapted to be moved
foward and away from the same, of means
controlled by the drum for automatically
throwing the pencil away from the drum at
a predetermined point in the movement of
the latter.

2. In an indicator, the combination with
the drum, of a locking mechanism controlled
by said drum and adapted to lock the same
at a predetermined point in its movement.

3. In an indicator, the combination with
the drum, and the pencil adapted to be moved
toward and away from the same, of means

and is somewhat less than that of the spring | controlled by the drum, for automatically
¢*, connected with the indicator-drom.

1The | throwing the pencil away from the drum at a
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predetermined point in the movement of the
latter, and a locking mechanism for automat-
ically locking the drum at the same Instant.

4. In an indicator, the combination with
the drum, and the pencil and pencil-arm
adapted to be moved toward and away from
said drum, of a loose collar carrying the pen-

~ ¢cil-arm and normally actuated so as to hold

IO

the pencil away from the drum, a catch for
holding said collar with the pencil in contact
with the drum, and means on the drum for

~displacing said catch and releasing the collar

20

at a predetermined point in the revolution of
the drum. | B -

5. In an indicator, the combination with
the drum having ratchet-teeth and a projec-
tion on its periphery, and the pencil and pen-
cil-arm adapted to be moved toward and away
from said drum, of a loose collar carrying the
pencil-arm, a spring-actuated detent adapted

 to engage the collar and move the same so as

25

30

35

to throw the pencil away from the drum, a
pawl connected with said detent and adapted
to engage the ratchet-teeth on the drum when
the detent engages the collar, and to disen-
oage said teeth when the detentis disengaged

from the collar, and a cateh adapted to en-

oage the collar so as to hold the pencilin con-
tact with the drum-and to be displaced by
the projection on the drum so as to disengage

“the collar at the end of a complete stroke ot

the drum.

6. The combination with an engine, and an
indicator having a drum and a mechanism
for locking said drum, of a looped cord for

1

operating the indicator-drum, a reciprocating |

pin actuated by the engine and engaged with
the cord, and a spring connected with the
cord and exerting a tension longitudinally
thereof, the said spring holding the cord taut,
and the pin operating to and fro in the loop
of the cord when the indicator-drum islocked.

7. In an indicator, the combination with
the drum having a groove adapted to confine
the operating-cord, and the arm supporting
said drum, of a member secured to said arm
and having a vertical flange portion surround-
ing the lower part of the drum and covering
the groove, so as to prevent the cord from
slipping out therefrom, a pulley-holder swiv-
eled on said memberand having a stem formed
with an aperture for the cord, and means for
securing said holder in various angular posi-
tions. .

8. In an indiecator, the combination with
the drum having a groove to confine the op-
erating -cord, and the arm supporting said
drum, of a member having a vertical flange
portion surrounding the lower part of the
drum and covering the groove so as to pre-
vent the cord from slipping out therefrom and
having a tangentially-directed stem with an
aperture for the cord, and means for securing
said member in various positions. .

In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, this 6th day of De-

cember, A. D. 1897, |
JOHN C. PAIGE.
Witnesses: | |
FrRANK K. FOWLE,
ARTHUR C. HARDY.
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