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To all whom it may concern:
-Be it known that I, JOSEPH D. DAVIES, a
citizen of the United States, residing at Cin-

cinnati, in the county of Hamilton and State

of Ohio, have invented certain new and use-
ful Improvements in a Device for Operating

Steam-Enmne Indicators, of which the follow-

Ingis & spemﬁeetmn, reference being had to
the accompanying drawings felmmﬂ a part
thereof.

The object of my invention is to provide
an inexpensive and reliable deviee for oper-

afing the card-drumof any of the well-known

indicators row in use for testing the opera-

20

to be connected to some reciprocating

tions and workings of an engine, said device
part
thereof, preferably to the cross-head, as will
more fully hereinalter appear.

In the accompanying drawings Kigure 1 is

a side elevation of my impr oved dewee in an

operative position and connected to the cross-
head of the engine, and is shown in a position
to operate two indicators—a feature which
can be 1ead1ly aecompllshed when so desired.
Fig. 2 is an edge view of the device shown in
I‘w 1 onan enlm ged scale, showingthe pref-
erable eonstmetlon and location of the pul-

- leys which travel on the indicator-cords when
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the former are connected to a reciprocating

portion of the engine. Fig.3 18 a side eleva-
tion of the device shown in Fig. 2, the arrows
indicating howthe cord is applied to the pul-
leys. Flff 4 shows a modification of the de-
vice for twhtenmn* the indicator-cord after
having been put to place around the pulleys.
Fig. b 111115tretes a modification of the device
shown in Figs. 2 and 3, in which but one pulley
need be employed the latter having two faces
of a different ecircumferential outline with
helical grooves therein,in which the two por-
tions of the endless 111dlcetor-eord travel as
said pulley is carried forward and backward

on the reciprocating portion of the engine.

The device as preferably constr ueted 18
made up of two pairs of pulleys A A’and BB/,
said pulleys being journaled on the Spmdles
@ b, the latter bemn‘ made fast to the connect-
ing-piece C. To the connecting-piece Cis cast,
or otherwise suitably secured a central sleeve
D, which is adapted to fit over a suitable pin
or lug d, made fast to the cr ees—head K, or
other 1e01p100at_m ‘portion of theengine, and
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~purpose of illustration.

made fast thereto by means of the set-screw

d’. Asseenin the drawingsonepulleyin each
pair of pulleys is smellel in circumferential
outline than its adjacent imate. It 1S pre-
ferred, when constructed as shown in Figs. 1,

2, and 3, to have the two pulleys which _g'o to

make up each pair made fast together; but
it is not necessary to have more than one pair

thus connected, as the other pair of pulleys

will necesseuly travel at the same rate of
speed. Each pulley is preferably provided

with two or more grooves; but thisis not nec-

essary, for the lewel pair of pulleys when ap-
plied as shown, as the indicator-cord passes
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around a por tion only of the circumferential

face of the lower pulleys, as shown in Fig. 3;
but for the upper pulleys, where the same
cord passestwice over the top portion of each
pulley, it is preferred to have two or more
orooves therein in which the cord may travel.
Having attached the above-described de-
vice to a reelproeetln ‘portion of the engine,
the indicator-cord e ¢’ is then applied as fol-
10ws The portion e of the cord shown in Fig,
3 is passed down over pulley A’, around pul-

‘ley B’, and then up and over the top of pul-
ff in the same direction as .

ley A’, passing o
first applied, as indicated by arrows. This
cord eis next passed around the small pulley

7, (see Fig. 1,) and after passing said pulley

I shall denominate this same cord as e" for the
The cord ¢’ is then
brought down over the top of pulley A,around
a p01t10n of pulley B, and up and over the
top of pulley A in the direction 111dleeted by
arrow, the meeting ends of cord e €', after
having been pessed over the small pulley 7,
being united at the fixed point ¢* as shown
in Flﬁ' 1.
the indicator-drum Gr 18 connected at 1ts
other end at any suiteble point to either por-
tion of the cord e &’
nected at the point e |

The small pulleys fand f/ may be connected
to any suitable stationary points on the en-
gine and in any suitable manner. In the
dlewmns I have shown said pulleys as being
cenneeted to an extension or arm of the ad-
justable brackets H, the latter being con-
nected to the end of ﬂmde J and to the ﬂanne

K of thie steam- eylmdel L by means of Set-

serews [, a space being left between the ex-

The cord e°, which is eonneeted fo

and is shown as con-
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tensions of said brackets and the guide and | but a slight movement of the indicator-cord,

flange to permit of the cord e ¢’ being tight-
ened through the medium of said set-screws.

The cord e, attached to the indicator-drum,

5 may lead direct to the connecting-point ? or
pass around an additional small pulley 17, at-
tached to the bracket II, as shown in Ifig. 1,
the latter being preferred.

The device is applicable to any of the well-

1o known forms of indicators and is illustrated
in connection with an indicator provided
with a spring-drum G, around which the dia-
gram-card 1s placed to receive the outline-
marks of a pencil placed in the outer end of

15 arm ¢ 1n lhe usual manner.

In Fig. 4 I have shown a modification for
tightening the cord e ¢’, the same consisting
of two small pulleys 7 and %, connected to-
gether, the pulley f° being connected to the

zo arm of the bracket by means of a cord n,
which latter may be drawn in tightly and
wrapped around the bracket or otherwise
suitably secured thereto, the object being to
provide additional means for tightening the

25 cord.

Having described the preferable construe-

tion of my device for operating the indicator-

drum, I will now deseribe its operation.
As the cross-head E is forced outward and
3o backward by means of the piston-rod O, the
pulleys A A” B B’ connected to said cross-
head are carried forward and backward there-
with, the continuous cord e¢ ¢’ being wound
onto and oit said pulleys as the latter are car-
35 ried to and fro. It is evident that if the pul-
leys were of equal circumferential surface
they would travel over the cords e ¢’ without
any horizontalmovement of thelatterin either

direction; but it will be seen that the pulleys |

40 A’ B’ are of a smaller circumferential sur-
face than pulleys A B, and hence the outer
circumference of the latter travels faster than
the outer circumference of the former, and
in consequence the portion ¢’ is wound onto

45 and off the pulleys A BB in one direction faster
than the portion ¢ is wound onto and off the
pulleys A" I3/, thus causing the cord e to ad-
vance faster than the portion ¢/, the distance
which cord e must advance or recede being

so governed by the difference in circumference
between pulleys A and A’. Torillustration,
Iet us suppose pulley A tobeeleveninches in
circumference and pulley A’ to be nine inches
in circumference, the difference being two

55 Inches. Thepulleys must be carried forward
on the cross-head ten inches before pulley A
has made one revolution and wound off in one
direction eleven inches of cord ¢/, and while
pulley A was winding off eleven inches of cord

6o pulley A’woundoffnine inches in the opposite
direction, so that in a stroke of ten inches the
cord ¢’ hasreceded oneinch at the fixed pointe?
and made a corresponding revolution of one
inch of the indicator-drum. It will be read-

65 1ly seen that by this means I am enabled to
correctly gage and indicate a long stroke with

which movement is transmitted to the drum
(x of the indicator and correctly registered.
It will also be seen that the point ¢ on the
cord will move in either direction just one-
half the difference in circumference between
the small and large pulley, and in order to
increase or diminish the diagram on the in-
dicator-drum all that is required is simply
to change the pulley A’ for a smaller or
larger one, aceording as it is desired to have
the diagram increased or diminished.

W hile 1t 1s preferred to employ two pairs of
pulleys, as aforedescribed, butone pulley need
be used, as shown in Ifig. 5, the latter being
made up of two c¢ylinders having differing
circumferential surfaces, each of which is pro-
vided with helical grooves, in which the cords
e ¢’ may wind and unwind as said pulley is
carried backward or forward.

Instead of having the cords e ¢” attached to
the pulleys f /7, as shown, the cord ¢’ may be
cub at each end and rigidly attached to the
brackets. In this case the cord e is passed
around the pulleys f f/ and over the pulleys
A’ B3, but not over pulleys A B, said cord e
being connected as at ¢*. - By this construe-
tion twice the length of movement is given
the indicator-cord over that previously de-
scribed. |

The advantages of my improved deviceare
apparent. Itissimple of construction, ready

of application, and aceurate in operation, and

can be readily removed after having tested
the engine. It will admit of taking a small

| dlagram correctly of an engine having a long

stroke, and by having two or more pulleys A’
of varying diameters any length of stroke
may be accommodated and correctly regis-
tered on a small card.

What I claim as new,and desire to secure by
Letters Patent, is=—

1. A device for operating the drum of an
indicator, consisting of a pair of pulleys suit-
ably connected to a reciprocating portion of
the engine and suitable indicator-cords, said
pulleys being of differing circumferential
outlines and adapted to travel on said cords
as sald reciprocating portion of the engine is
operated, substantially as set forth.

2. A device for operating the drum of an
indicator, consisting of a pair of pulleys suit-
ably connected to a reciprocating portion of

| the engine, one of said pulleys being adapted

to travelat a circumferential velocity greater

I than that of its adjacent pulley when oper-

ated by sald reciprocating portion, in comDbi-
nation with the indicator-cord e ¢/, arranged
substantially as set forth.

3. A device for operating an indicator-

drum, consisting of two pairs of pulleys A A’

B B’, suitably connected together and at-

tached to a reciprocating portion of the en-

gine, one pair of said pulleys A A’ being
connected together, the indicator-cord pass-

Ing around said pulleys, as set forth, and

70

806

e

95

10C

10§

110

115

I2C

1 2;5

139




10

5

20

441,142

around the small pulleys f 7/, the latter being |
suitably connected to stationary points, as

and for the purposes set forth.
4. A device for operating the drum of an

indicator, consisting of an endless cord e ¢/,
a pulley connected to a reciprocating portion

of an enﬂ'me, pulleys 1 f', and drum-cord e,
sald cord e ¢’ passing around said pulley con-
nected to the reciprocating portion of theen-
gine and also around the pulleys f 7/, the lat-
tel being attached to stationary pmnts, the
cord ¢° bemn' connected to the endless cord
at any de%ued point, for the purposes set
forth.

- 0. A device for operating the drum of an
indicator, the same consisting of pulleys at-
tached to a reciprocating pOI‘thIl of the en-
gine and an endless cord, said pulleys trav-

eling on said cord, as set forth and suitable |

means for tw'htem_nﬂ* sald (*01d for the pur-
poses speclﬁed

6. In combination with a device for operat-
1Ing an indicator-drum,the same consisting of

a pulley attached to a reciprocating portion

of the engine, said pulley traveling on an
endless cord, substantially as set forth, the

25

means herem shown for securing said cord to -

statmn&ry parts of the engine, the same con-
sisting of brackets H and set-screws [ [, sub-

-Stantla,lly as set forth.

7. The device herein shown for operatmw

the drum of an indieator, consisting of pul-

leys A A" B B, Splndles a b, conneetmo'-
piece C, sleeve D, and set-screw d’, all com-
bined as set forth and connected to a recip-
rocating portion of the engine, in combina-
tion with the indicator-cord, substantlally as
set forth.
J OSEPH D. DAVIES.
Attest: |
O. M. Hit.L,
H. F. KOKING,
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