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To all whom it may concern:

Be it known that I, Warrter S. RusH, a
citizen of the United States, residing at San
of San Irancisco
and State of California, have invented new

and useful Improvements in Motion-Indica- |
tors for Engines, of which the following is a

specification.

- This invention has for its object to provide
a device or apparatus to indicate the move-
ment and the direction of rotation of a shaft
or other moving part to which motion is im-
parted from an engine or motor.

It 1s intended more particularly for use in
connection with the engine of a ship or ves-
sel, in which it 1s applied and adapted to in-
dicate In the engine-room, the pilot house,

Or In one or more convenient locations in the

‘vessel both the speed and the changes in the

motion of the propeller-shaft, and also the
changes in the direction of the motion, at all
times.

The invention is applicable as well to other

‘situations wherein the direction of rotation

of a revolving shaft, the conditions of speec
under which 1t is traveling, and its intervals
of mo motion as well, are to be indicated at
one point, or at several different points of
observation.

To such end and{object my invention con-
sists 1n an indicating device of novel char-
acter or construction, and means for operat-
g the same from some continuously mov-

g part of an engine, such as the piston-

actuated cross-head, if the engine be of the
reciprocating kind, or from some part or
mechanism of the engine that changes its po-

sition with the changes made in the direction

of rotation of the engine, such as the revers-
ing-lever, or some other part of the revers-

Ing-gear.

The invention includes, also, novel means
for operating the indicating device directly
from a moving shaft to which rotary motion
1s 1mparted by an engine or motor.

- The novel parts and features, and the man-

ner in which I proceed to construct and ap-
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ply the same in the production of a device
for the purposes of my invention, are ex-
plained at length in the following description,

‘reference being had therein to the accom-

panying drawings forming part thereof.

- FKigure 1 of the drawings represents an in-
dicating device embodying my said

1nven-

from the cross-head and the reversing-lever

In a reciprocating engine of well-known con-
struction.  Kig. 2 is an elevation in detail,
and on an enlarged scale, of parts or mech-
anism on the engine through which the re-
ciprocating movements of the cross-head
produce vibratory motion of the indicator.
Iig. 3 is a front-elevation of the indicator,
showing the front of the case broken away in
front.

The mdicating device comprises a case A
having an opening b in its face, and a disk «
on one end-of a stafl  that is arranged to
swing 1n an arc behind the sight-opening b.
The stafl is mounted on a center of oscilla-
tion 12, and is formed or provided with a
short lever or arm ¢ from which a cord or wire
2 constituting part of a train of mechanical
connecting devices, 1s carried through the
case to the outside. The connecting devices

referred to operate to transmit motion from

the engine or motor to the indicator, as will
be described. The direction of the wire is
changed by means of sheaves 3, or bell-
cranks 4, or both, to carry it in the required
direction from the indicator to the engine.

I have illustrated in Figs. 1 and 2 one way
in which vibratory motion of the indicator «
1s produced from the reciprocations of the
cross-head of an upright engine, and in which
also the position of the indicator in the case
15 changed with the changes that take place

- from time to time 1n the direction of rotation

of the engine-shaft. In this construction
the wire 5 1s connected directly to the re-
versing-lever k of the valve-gear in such man-

‘ner that the wire is put under greater tension

when the lever 1s set over to the right, and is
slackened when the lever is moved in the
opposite direction. A coiled spring 13 at-
tached to the arm ¢ of the oscillating staff £,

and to a fixed point in the case, acts on the

stall in opposition to the tension on the wire,
with the effect to set the indicator ¢ over tothe
left side of the opening b as often as the wire
1s slackened. In either position, whether
set to the right or the left, the indicator is
kept 1n a state of vibration when the engine
1s moving, and 1s stationary in the opening
when the engine is at rest; so that by virtue
of the position 1t assumes the indicator a
shows the direction in which the engine or
the driven-shaft is traveling; and by its vi-
bratory motion, the indicator exhibits in a

tion, and the manner of operating the same | visible form the condition or character of the
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motion, whether slow or fast. The indicator
a also shows by its motion whether the en-
oine be in motion or at rest at any time.

The vibratory motion is produced by
placing a bell-crank 8 on the frame of the en-

oine on one side of the cross-head #, and 1n

such close relation to the cross-head guide
that the horizontal member of the bell-crank
projects in the path of a-fi 7 fixed on the

11%'61‘
cross-head h, and will be struck and moved
by that part 7 as the cross-head travels up
and down. A wire 22 attached to the up-
richt member of the bell-crank 1s connected
to the wire 5 at a point 11 between a sheave 6
and the sheave 3 below that point; the wire
9292 being stretched under a sufficient degree
of tension to produce short pulls or periods of
alternating and relatively heavy tension and
licht tension upon the wire 5, as the finger 7
asses across the end of the bell-crank 8.
This movement 6f the wire 5 is transmitted
to the indicator @, causing it to move with
short vibrations through the strain or tension
thrown on the wire, between the two. points
3 and 6 before mentioned. This is a simple
and effective manner of producing the de-
sired vibratory motion in the indicator a, and
also of setting the indicator « in different po-

sitions in the case to indicate achange in the :

direction of travel. |
The words ‘“ Ahead’” and ‘“ Astern’ placed
on the front of the case over the opening, or
on a dial behind the opening, as seen inéﬁ‘ig.
3 enable the position of the vibratory arm to
be easily read by any one.
As constructed and applied 1n the manner

| gxb_ove described, the part ¢ of this indicator

is kept in a state of vibration by the recipro-
cating movements of the finger 7 across the
end of the bell-crank 8 during the time the
engine is working. And in addition to this
motion it will be seen that the arm or vibra-
tory part is shifted from one side to the other
of the sicht-opening whenever the direction
of the motion 1s changed at the engine, there-
by indicating by the position of the vibratory
arm under the words ‘“ Ahead” or *‘ Astern’™
the general direction in which the vessel 1s
being driven.

The mode herein described of producing
vibratory movements of the indicator and of
changing the position of that part without
affecting its vibratory motion, 1s well adapt-
ed to engines of the reciprocating type in
which connection can readily be made with
the reversing-gear lever, or with some part of

the engine that necessarily changes its pOSI-

tion with every change made in the direction
of travel of the engime.

The mechanism to which my invention re-
lates is, as described, adapted to indicate the
movements of a piece of mechanism, and,
merely for the purposes of illustrating one
form of the invention, I have, in this case,
chosen to show a visual indicator.

There- | as set forth,

885,527

| fore, when I refer herein to a motion mdica-

tor, particularly in the claims hereof, I desire

to be understood as applying that term 1n a

broad sense. | | *
It will be seen that the connections de-

scribed, impart to the indicator two sets

of movements; first, shitt movements, or
changes in the working position of the mo-
tion indicator, these consisting of relatively
long movements or shifts that serve to mdi-
cate changes in the direction of motion, or m
the setting of controlling parts of the appa-
ratus to cause changes in the direction of
motion; and, seoonfﬁy, vibrations, or rela-
tively

short movements, that are entirely
independent of the shift movements just re-
ferred to, which vibrations serve to indicate
revolutions, reciprocations, or other move-
ments of parts by which the speed of the
mechanism is indicated. | '

Where, in the specification and claims of

t this case, I speak of shifting the motion mmdi-

cator, I refer to therelatively long movements
that are imparted thereto to indicate motion-
direction ; and, where I speak of vibrating 1t,
[ refer to the relatively short movements that
are imparted thereto to represent revolu-
tions or reciprocations indicative of speed.

T do not, in this application, claim a mo-
tion indicator for an engine having means
for imparting shift movements thereto to in-
dicate direction, and to impart vibratory
movements independent of the shift move-
ments to indicate the speed at which the en-
oine may be moving; nor a motion indicator
for an engine or motor adapted to be shifted
to indicate direction of movement, a spring
for moving or shifting the indicator i one
direction, and connections with a moving
part of the engine or motor for shifting it in
the opposite direction, as such subject mat-
ter is 1llustrated, described and claimed by
me in my application Ser. No. 370,874, filed
April 29, 1907. S

What I claim as my invention, and desire
to secure by Letters Patent 1s:—

1. The combination with a shaft and an
engine for driving it, having a part that
moves according to the speed of the shaft,
and another part that changes its position
with each change taking place in the direc-
tion of the shaft, of a vibratory motion n-

“dicator for the engine, and mechanical con-

necting means through which motion 1s 1m-
parted to the indicator, having two engine
connections, one leading to the said part that

moves according to the speed of the shaft

and arranged to impart to the indicator
short vibrations in consonance with the
revolutions of the shaft, and the other lead-
ing to the part that changes its position when
the direction of rotation of the shaft 1s
changed and arranged to shift the indicator
when such changes are made, substantially
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2 The combination with a shaft and an

engine for driving it, having a part that

moves according to the speed of the engine,
and mechanism controlling the direction of
rotation of the shaft, of a vibratory indicator
tor the engine, and means through which
motion is imparted to the indicator, con-

~nected to the said mechanism for controlling

the direction of the shaft and arranged to
shift the indicator relative to a sight open-
ing, and a second connection with the said
part that moves according to the speed of
the shaft arranged to impart to the indicator

- short wvibrations in consonance with the

1o
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revolutions of the engine driven shaft, sub-
stantially as set forth.

3. The combination with a shaft and an
engine for driving it, having a part that
moves 1n consonance with the rotations of
the said shaft and another part that changes
1ts position as the direction of rotation of the
shaft changes, a single line of connections
leading from the indicator through which

- motion 1s imparted thereto, the said line

branching and having one branch connected

with the said part of the engine that moves

in consonance with the speed of the shaft
through which short vibratory motions are
imparted to the indicator, and another
branch leading to the part of the engine that
changes its position with the change in the

‘direction of the shaft through which the in-

dicator is shifted when the said part is
moved, substantially as set forth.

4. The combination with a shaft and an
engine for driving it, having a part that
moves in consonance with the speed of the

shaft and another part that changes its posi-

3

tion with each change in the direction of
the shaft, a vibratory indicator, connections

- through which the indicator is moved, hav-

Ing one branch connected with the said part
of the engine that moves in consonance with
the spee(T of the shaft and another branch
connected with the said part that changes
its position when the direction of rotation
of the shaft changes, and means for main-
tamning the said connections from the in-
dicator to the different parts of the engine
undﬁr working tension, substantially as set
forth.

5. In a mechanism for indicating the
working of an engine, the combination with
an engine adapted to drive a shaft, having

mechanism for controlling the direction of

rotation of the shaft, of a vibratory motion
indicator, a tappet or contact device ar-
ranged to be operated by a moving part of
the engine when driven, and connections,
leading respectively from the said tappet
device and the said mechanism for con-
trolling the direction of rotation of the shaft,
for moving the indicator, the connections
leading from the tappet being arranged to
impart vibratory motions to the indicator
and those leading from the motion-control
devices being arranged to shift the working
position of the indicator, substantially as set
forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

WALTER, S. RUSH.

Witnesses: .
W. M. Bagrg,

0. J. Hupson.
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