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citizen of the United States of America, and

- 10

2 resident of’ the  city and county of San
Francisco and-State of California, have in-

e

L |

_ 1

r' . : T .

made in ‘devices for indicating the move-
- ments of a rotating shaft, or th
- derives its' movements from ‘an engine, or

'Q_

The invéhtionu hlaz;s' fbr 1ts " ob]ect, chleﬂy, to
provide a means or device that will indicate

1n one place, or in several different places or
‘stations in a ship, the rotation of the main

shaft, or another part deriving its motion

the speed at which the shaft is being driven;

‘and the changes in the direction of the mo-

~ tion, as the same take place. L

29

A motion-indicator of my invention con-

sists of the various parts and combination of
Ea‘rts as hereinafter described, and it em-

registering ‘the number of revolutions in a |.
forward direction, and the number in the re-

races a novel means of operating an indicat-
Ing-device 1n harmony with -the revolutions

-of the engine-driven part; a novel means of
30

- verse direction, or backward, separately of

~each other; an indicating device of novel
construction,

410

© 45

-80

“scription and pointed

posed to be located at. different

_ ‘and means for operating by or
from the indicating device aln audible signal,

arrange or combine

1S,

er part that

Figure 1 is a view, partly in elevation and
- partly in vertical section, of an apparatus
~ embodying my invention, and representing
the motion-imparting devices, three distinct

.
o,
'

from whlch the iﬁdic&tors_ are __opera,ted. Kig.

TW@I‘SiIig mechanism in a reciprocating en-

enlarged scale, of the friction-clutch and con-

nected parts of the mechanism that vibrates

Patéﬁted'_ﬂct;ﬁ, 1908. |

3 1lustrates a construction of actuating- =
{ mechanism by which the movements of the
| indicating-hand are produced mechanically
. dtate or Lalir L, NaVe | from the movements of the cross-head and
- Yented new and useful Improvements in | rev - -
 Motion-Indicators, of which ¢

60

! 2. 4 18 a detail front-view, and Fig. .
oo o acside-view partly insection, both on an
mprovements

65

“and shifts the indicating-hand. Fig. 6 is a

from the engine; showing by its movement |

'i-
all hereinafter set forth.in the following de- |
_ | ut in its,claims at the
~end of this speciiieation. -~ .
~ The aceompanying drawingto which refer-
ence 1s- made herein illustrates a complete
- motion-indicator of my-invention, and also
- the manner in which ¥e Or
two or more motion-indicators for operation
- with, or from, the same actuating-mechan-

and separate sets of indicating de vices, sup-

connecting mechanism between

apparatus, that is, the devices or mechanism |

PhOintS" and
1 the indicat-
g and the motion-giving devices. Fig. 2 is
- & view, partly in elevation and partly in ver-
tical section, of the devices for operating the

horizontal sectional view in detail, on an en-
larged scale, of the friction-joint seen in cas- -
g X, Fig. 1;_ the same being a modification

70

of the construction represented in Figs. 4

and 5. o L - _
A novel feature of ‘this invention consists

| In a motion-indicating device having a hand-
orindicating-
t whi _ | ment at a sight-opening in an inclosing case,
and also the direction in which it is rotating, | '

art capable of vibratory move-

75

and in mechanism for imparting movement

1

‘to the hand in unison with the revolutions of |
a shaft, such as the engine-driven shaft in a

‘and 1n harmony with the revolutions of the
engine-driven shaft, operates also to change
‘the working-position of ‘the hand from one

ship; the said mechanism being adapted

also to change the working position of the

vibrating-hand from.one side of the center

80

of the sight-opening to the opposite side

thereof, as often as a change in the direction
of rotation of the shaft takes place. -

In a system embodying my invention there
may be employec one or more indicating de-

_. . vices located at more or less widely: sepa-
| rated points, and I have in Fig. 1, illustrated
three mdicating devices, each differing from
the - others sin details of construction; and
‘these are designated, -as entireties, by the

85

90

reference characters X, Y and Z, respec- '

| tively. The hand or index constituting the -
| visible portion of the indicator and the parts

directly connected therewith are inclosed for

09

protection within cases W, each having a

sight opening d through which the index or
hand is exposed to view and by which its

working position and its’ movements,
‘whether to one side or the other of the center -

of such opening may be observed.

100

- The mechanism through which the motion-
1ndicating hand B is caused to vibrate from

side of the center T of the sight-opening to
the opposite side, as often as a change in the

<direction of the motion of the shaft- takes
place. This part of the invention termed

the vibrating-mechanism has the additional

105

110



20

function, therefore, of shifting or changing
the position of the indicating-hand automat-

“ically by or from every reversal of the motion

L |

of the shaft. L | ,
The mechanism by which the vibrating

- movements and the changes 1n the working-
- position of the indicating-hand are produced

10

directly. from a revolving shaft, will be de-
scribed with reference to Figs. 1 and 2 of the
drawing. = - ' _

The_%ar C sets across the shaft A, and 1s
movable in an arc on a center consisting of a
rocker-bearing D, in which the bar C 1s also

fitted to slip, or move longitudinally, to a

limited extent. The longer arm or meinber

~of the bar C that is on one side of the bearing

20

30

D lies upon or against the shaft A, and also 1n
the path of an angular abutment 5 that pro-
jects or stands out from the peripheral sur-
face of the shaft.
member of the bar C on the opposite side of
the center D the motion-indicating hand B
is connected  either by a single wire, when

it can be carried directly therefrom to the
5 actuating-mechanism; or,insituations where

it becomes necessary to turn and carry the
wires in different directions, the connection

1is made by a line of wires p*— p* p*—, and

bell-cranks, pulleys or other direction-turning
devices, 2. Through these connections the

bar C being alternately lifted and dropped by

the abutment 5 in the revolutions of the

~ shaft, imparts to the hand of the indicator,

390

40

short vibratory movements in harmony with
the revolutions of the shaft. Theindicating-
hand thus shows by its movements the rela-

tive speed of the shaft, and the fact that the
Instead of

shaft is in motion, or 1s at rest.
being rigidly fixed in the bearing D, however,
the bar C has a limited movement longitudi-
nally in the hole or socket in the shaft through
which it passes; the extent of such move-

" ment in one direction being limited by a fixed

o0

60

collar 6, and in the opposite direction by the
coiled spring E.  One end of the spring K is

‘attached to the end of the bar C, and the

other end to a fixed point on the shaft-bear-

ing below the center of movement D of the

bar C, and under its tension the bar C is so
retained in normal working position with re-
spect to the abutment 5, that while the shaft
A continues to revolve in & forward direction,
as indicated by the arrow in Iig. 1, the bar
lying over the shaft will be lifted and dropped
as the abutment 5 passes under it. On the
other hand, when a reverse motion of the
shaft A takes place and it is revolved 1n the
direction of the arrow in Fig. 2, the abut-
ment 5 will be carried against the end of the
bar C, and, striking that end, it will push the

‘bar longitudinally through the bearing 1) as

the shaft continues to turn backward, with
the effect to carry the bar C from 1its position

over the shaft to the position under it, indi-

6O

cated by dotted lines in Fig. 2. Changing

To the shorter arm or i

- 800,427

' the position of the longer member of the bar

C from above the shaft to such position be-
low 1t, and correspondingly changing the po-
sition of the shorter member on the opposite
side- of the bearing D, in the manner de-
scribed, has the effect to move the indicating-
hand from one side of tlie center of the sight-
opening to a working. position on the oppo-
site side; for the reason that the point of at-
tachment of the connecting wires » with the
bar C is set above the axis D a suflicient ex-
tent to allow the hand B of the mdicator to
be drawn over to the opposite side of the cen-
ter T, by the spring i1 (or ™), thereby
changing the working posttion of the hand
from the left to the right side of the sight-
opening. Vith the longer member of the
bar C lying against the lower side of the
shaft A, therefore, the indicating-hand is
maintained in working position to the right
of the center T, and while retainming that
position it will be vibrated by the bar C
during the revolutions of the shaft A. On
the other hand, on the instant that the mo-
tion of the shaft A is reversed the bar C will
be brought to the position over the shaft A,

and the indicating-hand will be drawn over

to the left of the center T by the increased
strain thrown on the wires.

It will be seen that the function of the ¢

spring K is to hold the bar C against the lower
side of the shaft when occupying the position

indicated by the dotted lines in Fig. 1, as well -

as to maintain the bar in position with the
collar 6 against the bearing IJ; whereas the
effect of the spring H (or H*) upon the con-
necting wires is to keep them under proper

tension in both working positions of the bar’

C, and to hold that part also in the path of
the projection 5 when the bar is lying over
the shaft. The two springs E—II, thus
maintain the required degree of tension upon
the line of connecting wires, and so control
the vibrating hand that, under all variations
in the length of the wires due to stretching

; . . )
“or to expansion and contraction of the metzﬁ,

the relative position of the indicating-hand
in either of its two adjustments to one side or
the other of the center T will remain the
same. Provision i1s made for regulating the
tension of the spring H by attaching one end
to a nut and serew 13. .

In the form or style of indicator illustrated

atY in Fig. 1 the indicating-hand B is mount-

ed on, oris a part of, an arm 12 that 1s mov-
able in an arc on a stud §, behind the curved
sight-opening d in the front of the case W,

and the connection between the arm 12 and
the actustine-mechanism at the. shaft A is

made through wires p—9?, and bell-cranks 2.
In the indicator illustrated at X Kig. 1, tho
wire »° is connected to the arm 26 of thefric-

tion - device employed in that ndicator,

which 1s represented in detail in Fig. 6. -
In the form of indicator illustrated at Z
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Fig. 1, the indicator-hand B moves in ri ht | such condition the arm 12 will be locked on =
lines and is fixed on a slide-bar 24,1’110\?'&%19 | the sleeve and will vibrate with it. On the .
1n guides 25, and attached by one end to the | other hand, the arm 12 will be loosened on

- oscillating-arm 112, that is arranged to move'| the sleéve, and will adjust itself to its proper

5 1n a vertical arc from a center 8. A sprocket- | working position in the sight-opening when- 70

wheel 15, also mounted on the same stud 8 | ever one of the arms (12 or 18) is pressed to-
- that carries the arm 112, is connected with | wards the other by coming in contact with
- the rocking-bar C at the shaft A through the | the stops 22—23, whether by moving the -
- medium of the wires p—p’, and a sprocket- | arm 12 towards the arm 18, or the last-men-

10 chain 16. This connecting means has the tioned - arm towards the arm 12. Under 75

effect to cause the arm 112 to vibrate on the | such conditions, the sleeve will be free to =
~'stud 8 in harmony with the revolutions of | turn on the stud 8 without affecting the arm

the shaft A. As often as the bar C changes | 12, and any required extent of movement of
1its angular position from one side to the | the sleeve may take place in either direction

15 other of the shaft, also, the indicating-hand according as the coiled spring H may take 80

- B 1s moved over the center T to 8 working- | up any additional lengthening of the .con~
position on the opposite side, as before de- | necting wires arising - from expansion or

~scribed.. A vibrating - mechanism of this | stretching, or any reduction in the length of
‘construction has the advantage of imparting | the wires may cause them to act upon the

20 the vibratory movements to the indicating- | sprocket-wheel in -opposition to the tension. 85

~ hand, and af;c’ of changing the working-po- | of the spring. The angular movement of the
sition of the hand in unison with the engine- | arm 12 towards the arm 18 1s produced by the

- driven shaft A directly from and in harmony | fixed stop 22, and the similar movement of the
with. the movement of the shaft, through'a | arm 18 towards the arm 12, by the fixed stop

25 single line of connecting wire. =~~~ " ' 123 which is situated on the opposite side of 90

- A novel feature in this part of the mechan- | the center of movement 8. The location of -

‘these stops is such that under normal condi-

1sm in the several forms of the indicator con-~ _ |
sists in compensating connections prefer- | tions of adjustment the arms 12—18 will not
~ ably in the form of a friction-joint -or coup- ! come in contact with the stops, and will be
30 ling between the vibrating-arm 12 (or 12* or held ‘apart by the coiled-s ring 21 placed be- 95
- 112) and the part to which is connected the | tweenthem.  Butshould t} evibratory move-
wire léading to the vibrating-mechanism. | ment of the arm 12 towards the left be in-
- The object of this part of the invention is to | creased beyond its normal length when the
~ prevent the indicator - hand from  being | indicator occupies a working-position on the
35 thrown out of its normal working position on | left of the center T, the arm 12 will strike the 100
one side or the other of the center T, by va- stop22, whereupon'it will be pressed towards
Tiations in the length of the connecting | the opposite arm 18, and 1ts movementin that
wires, such as may be due to the expansion | direction bringing the two arnis towards each
~or contraction of the metal, stretching of the | other, will act to reduce the degree of fric-
40 wires or from other causes. | tional contact between the parts 14—17 nec-.105
- As illustrated in Figs. 4 and 5 the arm 12 essary to-lock the-arm 12, thereby loosening
_ has a hub 14 screw-threaded to fit on the | that part -on the sleeve, and allowing the -
~ thread 10 of a sleeve 9, which is fixed to or.| sleeve to turn separately of the arm. In
~ formed in one piece with the sprocket-wheel | like manner, an increase in the length of an-
45 15.  The sleeve is fitted loosely on thestud 8, | gular movement of, the arm 12 toward the 110
. and 1s also joined or attached to a cam 3 on | right. when the indicator B has its working-
the same stud, to which is attached one end | position on the right of the center T, will
- of the coiled spring I{. The tension of the B ave the effect to bring the arm 18 against
spring is thus constantly applied to the sleeve | the stop 23, and the arm 12 will be loosened .-
50 1n opposition to the strain of thé chain on the | on the sleeve the same as before. 115
- sprocket-wheel, and the sleeve 9 receives ro- | = In that modihcation of the compensating
, tative motion on the stud, first in one direc- | or friction-joint which is illustrated.in Fig. 6,
~ tion and then in the opposite direction, as | the wire » is connected with the indicating-
the vibrating mechanism draws on the wire. | arm 12* y a short arm or lever 26 fixed to,
55 A lock-nut 17 on the threaded-portion of the. | or formed as a part of, a sleeve or tubular 120
- sleeve 1n front of the arm 12, provided with | piece 30 that forms the female-member of
an arm 18, bears against the hub 14 of the | a. friction-clutch, composed of a hub or tu-
arm 12 when the arm 18 is pressed outward | bular part 31 on the end- of the-indicator-
- by the spring 21, with the effect to bring the | arm 127 constituting the male-member. That
- 60 two faces 19—20 in contact and set up suffi- | portion of the member 31 over which is fitted 125
~clent friction to lock the arm 12 on the screw- | the member 30 is preferably of conical shape
~ threaded sleeve. The arm 12 is thus locked | to secure the necessary friction, and the parts
- on the sleeve when the two arms 12—18 are | are pressed together by the coiled spring 32
- pressed and held apart by the spring 21, as | placed between the: member 30 and a
65 In the position illustrated in Fig. 4, and under | threaded-nut 34 on the cylindrical portion 130
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of the member. In the event of a change
taking place in the angular position of the
arm 26, such as would take place under va-
riations in the length of the connecting-
wires, 'whereby the arm 12* will be hrought
against and arrested by one or the other of

the fixed stops'22—23 1n the case, the meni-

ber 31 to which i1s attached the arm 12* will

- move in the part 30 of the coupling, and al-

10

20

29

“or from t

low the arm to assume a different angular

position. By this means the relative work-

ing-position of the indicating-hand in the
sight - opening 1is kept always the same,
whether 1t be set to vibrate on the left, or
on the right, of the center T. '

At casing Y, Fig. 1, 1 _
way in which I operate two separate coun-
ters, or re%stering-devices 36—37, directly by

dicating-hand, and thus provide a registra-

tion of the:revolutions when the shaft is
traveling forward, and a separate register |

of the revolutions made by the shaft when
traveling backward.. By this means the
register 37 gives the total revolutions for-

‘ward, and the. register 36 the total revolu-
tions. backward. The registering - devices

- employed are of any well-known construc-

- 30

35

40

tion. They are situated in the case in close
relation to the arm 12 or to the bar 24 when
the indicating devices are of the character

‘indicated at Z, are separately operated by a

lever 38 connected at the fulcrum-end with
the units-wheel of the counter by any well-
known means, such as a pawl and ratchet-
wheel, the lever 38 being set to stand in the
path of the movable indicator, so as to be
struck and moved by that part in its
throw. The return-throw of the lever 38
is produced by a coiled-spring 41. Two
such registering - devices, having their re-

- spective levers 38 oppositely set'in this man-
- ner are separately operated by the arm 12

45

510,

to register the forward and the backward
revolutions of the shaft from which the 1n-
dicator is operated. In the case X there 1s

shown but one register which is arranged to

show the total number of revolutions, both
forward and backward, and 1is connected

with and operated from the sleeve 30 of the

compensating joint through a train of con-

59

60

necting parts consisting of a iriction band
43 encircling the sleeve, an arm 40 connected

‘therewith and a link 42 between this arm

- : & e . .
and an arm connected with the units mem-
ber of the counter or register. -

Fig. 3 illustrates the manner in which the

vibrations of .the indicating-hand and the

changes  in its working-position from one
side to the other side of the center of the

~ sight-opening can be produced from the

65

movements of the cross-head in a recipro-
cating marine engine. The wire p* from the

indicating-device is connected by . the wire

have i1llustrated One‘

e vibratory movements of the in-

000,427

{ mechanism that changes its position with

each change taking place in the direction, of
rotation of the shaft, such as the lever 51 of
reversing mechanism. IFrom the wire 50 a
wire 52 is carried to a lever 53 pivotally
mounted on the engine-frame, and having

70

an arm 54 extending in the path of a stop

or projection 59 carried by :the engine cross-

head 56. The wire 52 is attached to the end
of one member of the lever 53, and to the op-
posite end a coiled spring 57, which is also
attached to a fixed point 58 on the engine-
frame, so as to maintain the lever 53 In
proper working position. As the member
5 of the lever is struck by the projection
on_ the cross-head, it produces a vibratory
movement 1n the wire 50, which i1s trans-
mitted to the indicator-hand through the
connecting-wires, thus causing the indicator
to vibrate in harmony with the reciproca-
tions of the engine. |

Combined with each indicator, illustrated

80

85

at X and Y, Fig. 1 i§ a means for producing

an audible signal every time the indicating-

‘hand changes its working-position that is,

each time 1t is shifted from one side to the

~other side of the sight-openung but arranged

so that no signal is given when the indicator
1s merely vibrated; the same comprising a
bell 60, and a striker-carrying spring 61, hav-
ing an angular offset 62 so arranged 1n the
path of a pin 70 on the indicating-hand 12

90

(or 12*). that the spring will throw the striker

against the bell and give a signal every time
the indicating-hand is set over from one side
to the other of the center T. 'The signal thus
given by the bell makes known to the pilot
the change in the direction of the travel, at
the instant it takes place, without requiring
him to ascertain the change by looking at
the indicator-hand. This signal-bell 1s a
useful auxiliary to the indicating-hand; par-
ticularly in relieving the pilot from the ne-
cessity of remaining at all times m a position
at the wheel where the indicating-hand will
bein sight. KEvery change in the movement
of the engine from ‘‘ahead’ to “astern’, or

in the opposite direction to which it was pre-

viously traveling 1s thus imade known to the
pilot by the bell - at the moment of the

change, without the necessity of watching for
the movement of the indicating-hand.

The ‘mechanism to which my mvention
relates is, as described, adapted to indicate
the movements of a piece of machinery, and,
merely for the purpose of illustrating the in-
vention, I have, in this case, as for instance
in Fig. 1, chosen to illustrate an apparatus n

which there is a visual indicator B, an audible

1ndicator 60 and recording indicators 36, 37.

Therefore, when I heremn refer, without

.words of limitation, to an indicator, I desire

to be understood as applying that term 1n a
broad-sense, intending it to include as well,

50 with or into some part of the shaft-driving | devices that indicate by means of a more or

100
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~ the parts of an upri

Sy 800427 - -

less permanent record, such as & register, as
those' whose indicators are of a more transi-
character, suchas the audible or visual
indicators represented. -

In Fig. 3 hereof, I have i ustratedanem—
bodiment of my invention having the motion-
transmitting devices connected directly with

f ht.reciprocating marine
engine. This specific form ,‘Qf:-jmot_iog-trq,ns_—_ _
mitting connection I have made the subject

L]

-

August 2, 1906.

It will be seen that thé':zqdnneéf'ibﬁs; de-
- seribed impart to the mdicator two sets of
15

movements; first, - shift ~movements; " or
- changes in the working position of the indi-
cator, these consisting of relatively long

movements that sérve to indicate changes in |

~ the direction of motion, or in the setting of

20

25

the parts of the apparatus to cause chan

in the direction of motion, as indma,te_dmﬁ%ﬁe'
arrangement shown in Fig. 3; and, secondly,

vibrations or- rela,tive_lyf “short movements

that are entirely in'd'epende’l_it; of the shift’
movements, and which serve to indicate rev-

olutions, reciprocations or other movements

by which the speed of the mechanism is in-

30

30

~ 4b

45

50

dicated. These two - sets of movements |

given to the indicator, may be either on

curved lines, as indicated at X and Y, Fig. 1,
or on right lines, as indicated at Z in said
The connections between the indi-

figu

re.

cator and the part of mechanism whose

ovements are being represented are direct,

that it to say, are such that the indicator

gives a direct record of the work of the shaft

~or other part to which connection is' made.
For many reasons it is most desirable to make

the connections above referred to of the me-
chanical sort; and I prefer to arrange them

so that they tend to impart to the indicator,

in making the shifts above described, move-
ments that are a-,bnorma,llfr
ency to impart ‘abnormally

N

long shift- move-

ments is either constant and regular at f_'e';a_,éh '::

shift movement, or irregular in occurrence,

as -
for instance when the connections are either |

unduly loose or taut. But while the con-

nections are of such nature as to tend to'im-
part these abnormal movements to the indi-

cator, the latter is restrained and maintained
- In proper working position, this result being |

secured by reason of the yielding joint -or
~ connection between the indicator and the
motion-transmitting wires or connections,

ke

60

desired, normal, extent.

- Where, in this specification, I speakof
shifting the indicator, I refer to the relatively
long movements that are’imparted thereto |
‘to 1ndicate motion direction,” and where I

_- sEeak of vibrating it, I refer to the relatively
S

ort movements that are imparted thereto

and the positioning stops 22, 23 which arrest
the indicator after it has been shifted toﬁthe:

| to indicate the dire , _
‘being turned and by its wibrations the speed at

shaft, substantially as set forth. - -

‘to- indicate . revolutions, reciprocations. or

| such like movements indicative of speed.

It will be understood that my invention is

‘not lirnited in its useful applications to appa-
‘ratus for indicating the movements of a To-
-tating shaft, as is clear from a consideration
of the embodiment thereof indicated in Fig.
3. Therefore, when I herein refer to the in-
‘dicator as being used in connection with, and -
‘adapted to show the movements of a revolv-
ing shaft, I wish it to be understood that |

such expressions are not used for the pur-

pose of limiting the invention to a particular
-use or application, but rather for convenience
‘of expression. ' ' o

~ Having thus deseribed my invention what

working

. ¢

65 |
70

79.

80
- 1. The combination with an engine-driven -
“shaft, of an indicator for showing the move-
| ments thereof comprising a member having a
‘to and fro movement and shiftable as to its
Il)losition.:frém_oneside' of a ceptral
| point to the other side, and capable of vibra-

85

‘tory motion in -either of said positions, the
sald member by its working ,Eositio,n serving’
irection in which the shaft is

90

which it is being driven, and means actuated

2. The combination with an engine-driven

opening and an indicator haying a to and fro

aft, and arranged to shift the

directly from the said shaft and controlled by. -
1ts revolutions, operating at every reversal of
-the motion thereof to shift the working posi-
‘tion of the said member from one side of the '
~center to the other, and to vibrate it in either -
‘position in harmony with the movements of

‘the drivenshaft, substantially as set forth. -

_95'

100

shaft, of means for showing the movements
‘thereof . comprising-a case having a sight

-movement at the sight opening, and capable
of being shifted as to its’ working position
y ve- | and of ' being vibrated in either of  its
long. This tend- | working positions, and -mechanical connec-
‘tions actuated directly: from the shaft and '
controlled by its revolutions, and operating
‘to vibrate the indicator in whatever position
it may occupy in consonance with the rota-
tions of the SK ,
1 working position of the said indicator at each
| reversal of the direction of rotation of the
U F15
3. In a motion-indicator for an engine-
driven shaft, the combination of an indicator
‘mounted for vibratory movement at a sight-
‘opening, and shiftable as to.working-position
from one side of the sight-opening to the op-
posite side, means operating to vibrate the
| sald indicator.in harmony with the revolu-
tions of the engine-driven shaft and to shift
| the working - position of said indicator in ~
every reversal of the said shaft, and a regis-
‘tering-device connected with the said vibrat-
ing means and operated in unison with the
. Yi%rations of the said indicator. o
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4. In a motion-indicator for an engine-

- driven shaft, the combination with a shaft,
-and a hand having vibratory motion at a

e

sight-opening, and adapted by its vibrations
to indicate the motien of the engine-driven

“shaft, and by its working-position with rela-
tion to the center of the sight-opening to 1n-

10

dicate by its position the direction in which

the said shaft is being driven; .of means for

‘vibrating the hand and for changing its work-
ing-position from one side of the center to the

- opposite side in every reversal of the engine,

comprising & bar movable in an arc on a pivot-
bearing, and also movable longitudinally

‘through the said bearing, means connecting

the indicator-hand with the member of the

“said bar on one side of its bearing, for moving

20

the hand in harmony with the said bar, a pro-

jection on the shaft adapted to engage the |

said bar on the opposite side of said bearing
and to lift and drop the bar in the revolutions

- of the shaft and by contact with the end of

the said bar in a reverse movement of the
shaft to change the working-position of the

bar with relation to the shait, and a spring
acting on the bar in-opposition to the projec-
tion carried by the shaft. |

5. In a motion-indicdtor for an engine- |

driven shaft, the combination with a shaft,
of a hand, a pivot on which the hand 1s

mounted for vibratory motion behind a

sight-opening, means for changing the work-
ing-position of the hand from one side of

~.such center to the opposite side 1n every

change made in the direction of travel of the

. shaft, and for imparting vibratory motion to

_ the hand :.In either working-position; com-
- “prising a rocking-bar, a projection on the
... shaft adapted to lift and drop the said bar in

40

the revolutions of the shaft and by engaging

the end of said bar to change the working

position of the bar as often as the direction of

rotation of the shaft is changed, an arm mov-

o -."4__5 -

‘able angularly above on the pivot of the hand,
a friction-clutch connecting said arm with
~ the hand, and means connecting the said

arm with the rocking-bar.

-
=3

. 6. In a motion indicator for an engine-
driven shaft, the .combination of a hand, a
support on which the hand 1s mounted for
- vibratory motion at a sight-opening and alse
- changeable from -a working-position on one
side of the center of said opening to a corre- |

sponding position on the opposite side of such

center, an arm on the pivot of the hand mov-

- able angularly around the pivot, means for

. vibrating said arm from the revolutions of
“the engine-driven shaft, said means operating

“also to change the working position ‘of said

60

hand in every reversal of the motion of the
engine-driven shaft, means connecting the

- -sald -arm with said vibrating means, a fric-
- tion-cluteh connecting the hand with said

~vibrating-arm, and means for regulating the
iriction between the parts of said clutch.

I
| driven shaft the combination of a hand piv-

- -

900,427

7. In a motion-indicator for an engine-

otally mounted for vibratory motion behind

a, sight-opening and changeable as to work-

ing-position from one part to another of suil

‘sight-opening, an arm movable angularly

about the pivot of the hand, and a friction-
coupling between said arm and the hand,
comprising a4 conical hub on the hand mov-
able on the pivot, a sleeve surrounding the

70

conical hub and to which the arm is secured,

means for regulating the frictional contact
between the hub and the sleeve, comprising
an adjustable nut on the hub and a spring

placed between the hub and the nut, and

means for imparting vibratory motion to the
sald arm from the revolutions of the engine-
driven shaft.

8. In a motion-indicator for an engine-
driven shaft the combination, of an indicator

‘having a to and fro motion; a spring for

moving the indicator in one direction; means
connecting the mdicator with a moving part
of the engine for moving 1t in opposition to
the force of the spring and m harmony with
the motion of the engine, means operating to
change the working-position of the indicator
in every change made 1n the direction of mo-
tion of the engine and a compensating con-
nection between the indicator and the said
connecting means. =

9. In a device for indicating the work of a
driven shaft, the combination with a shaft,

of an indicator, a direct mechanical conuec-

tion from the shaft to the indicator through
which the movements of the shaft are trans-
mitted to the indicator, and having a part
bearing upon the shaft, and a spring ifor
maintaining engagement  of the said part
with the shaft, the spring being located at the
end of the connections distant_?rom the shait,

substantially as set forth.

10. In a device for indicating the work of a
ship’s shaft, the combination with the shait,
having a contact projection, of an indicator,
a direct, flexible, mechanical connection be-
tween the shaft and the indicator having a
part bearing upon the shaft in the path of the
sald contact projection, and a spring situated
adjacent to the mdicator for hoﬁ)ding the con-
nections 1 engagement with the shaflt and

‘maintaining them under tension.

11. In an apparatus for indicating the
movements of a ship’s.shaft, the combina-

‘tion with a shaft carrying a contact device,
of an indicator, mechanical connections ex-

tending from the indicator to the shaft and
including a reversible device resting upon the

shaft and adapted to be engaged by the con-
tact device of the shaft, and arranged to be

reversed thereby whenever the direction of
rotation of the shaft is changed and main-

tained in such reversed position until the di-

rection of rotation of the shaft is next
changed. o -
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© 12. If an appamatus for indicating the | 16. Tn an indicating apparatus for a piece

* 'movements of machinery, the combination

10

15

20
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~ bearing therein to a limited extent, an indi-
cator, connections between the indicator and
the bar, and means for holding the barin en- |
' gagement with the shaft, substantially as set
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with the mechanism whose movements are
to beindicated, of an indicator adapted to be |
shifted from one position to another to indi-

cate changes in direction of movement, me- |
chanical .connections between. the indicator

and - the' mechanism whose movement it

shows, means for putting the connections
‘under tension, and means for changing the
tension of the connections when the j irection.
of movement of the mechanism is changed to
cause a shift of the indicator. = =~

movements of machinery, the combination

lowing movements of parts of ‘the connec-
tions after the indicator has been-stopped.
~ 14. The combination with a shaft having a
projection 5, of a bar adapted to rest on the
periphery of the shaft in the path of the pro-
Jection, a rocking shaft in which the bar is

mounted, the bar being free to slide in its

orth. |

and the indicator, means fcir imparting to the
indicator through the said

In the opposite direction and a contact bar to

which the said line of connections is secured
arranged to bear upon one side of the shaft
when the latter turns in one direction and on:
the opposite side of the shaft when it turns
1n the other direction whereby the change of
‘the position of the said bar from one side of |
the shaft to the other operates to shift the |
~entire line of

_ connections, substantially as set
forth. T

15." In a device for indicating the revolu-
tions of a shaft, the combination with the
shaft, of an indicator, a single line of direct |
mechanical connections between the shaft |
{
_ single line of con-
nections vibratory movenients in one path
- when the shaft is rotated in one direction and

‘1in g different path when the shaft is rotated

of machinery, the combination of a recipro-

60

cating indicator, a single line of reciprocating

13.'In an apparatus for indicating the |

~ Witnesses:

connections ‘through which the movements

to the idicator are communicated, means

for giving to the said reciprocating connec-

- tions, a movement in one direction when the
‘mechanism is running forward and for im-
- parting a reciprocation in the other direction
{ when 1t is running backward, means for im-
_parting relatively short reciprocations to the
‘connecting devices to indicate the speed of
‘| the mechanism. and means for maintaining
the said single ‘line’ of connections under
_proper tension, substantially as set forth.
with the machinery whose movements are to |+
- be indicated, of an indicator adapted to be
shifted from one position to another to indi-
cate direction of movement, connections in-
cluding a yielding joint between the indicator
and a moving part of such machinery adapt-
ed to shift the indicator to agres with the di-
‘rection of movement of the machinery, the |
~connections being arranged to impart to the
indicator an abnormally long movement,
means for arresting the indicator and main-
~taining it in position when it has . been
shifte(f to the proper extent,.the said joint al- |

17. In '‘an apparatus for indicating the

‘movements of a shaft, the combination with
the shaft provided with a projection, of a re-

ciprocating indicator, reciprocating connec-

‘tions for giving motion to the indicator, and
a contact-piece operated upon by the projec-
tion on the shaft and connected with the said
Teciprocating connections, and arranged to

be set in one position or another, and through
‘the said reciprocating connections to set the
indicator in one position or another, accord-
| ingly as the shaft turns in one direction or
the..other, and arranged to be reciprocated
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by the engagement of the projection-on the

shaft with the said contact-piece as the shaft

rotates, substantially as set forth.
- 18. In an apparatus for indicating the
{ movements of machinery, the combination
~of an Imdicator adapted to be shifted from
one }ilosition to another, connections through

which the mos |
~communicated to the indicator, and a com-
pensating joint or connection between the -
sald connections and the indicator, substan-
| tially as set forth. ' ' L

movements of the machinery are

- 19, In an apparatus for 'iﬁdiéa,ting the di-

‘rection of rotation of a shaft, the combina-
‘tion with the shaft, of an indicator, connec-

the shaft for shifting the bar from one in-

‘clined position to the other accordingly as
‘the shaft is turned, substantially as set forth. |

- WALTER S. RUSH.

- Epwarp E. OsBory,

L. M. Frank.
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‘tions through which motion is imparted to

1 the indicator to shift it from one position to
‘another, a bar to which the said connections:
are united, a spring for holding the bar in
-contact with the shaft when inclined in one
direction, another spring for holding the bar
| In contact with the shaft when inclined in a
~different direction, and means operated by
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