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To all whom it may concern:

Be it known thatI, WiLiiaMm E. HADLOCK,
of Wenham, county of Essex, and State of
Ifassachusetts, have invented an.Improve-
ment in Engine-Indicators for Steam-Vessels,
of which the following deseription,in connec-
tion with the accompanying drawings, is a
specification, like letters on the drawings rep-
resenting like parts,

My mventlon relates to an indicator for
steam-vessels by which the ‘movement of the
engine and direction of the movement may
be 111(110(1’56(1 at a distant point—as, for exam-
ple, in the pilot-house of the vessel—so that
the pilot may know positively whether or not
the signals to the engineer have been prop-
erly unde1 stood and responded to.

In another application, Serial No. 292,597,
filed by me December 4, 1888, I have shown
and described an indieator for the same pur-
pose as-that forming the subject of this in-
vention, in which an electrically-operated in-
dicating-instrument in the pilot-house'is con-
nected by an electric eireunit with the engine
and controlled by circuit-closers operated by
a cam or projection carried by the engine-
shaft. Itisin some cases desirable to operate
the circuit-closers by some other part of the
engine than the shaft, as the latter moves at
great speed and consequently subjects the
cireuit-closers or part that is employed to act
directly upon them to.severe shocks, necessi-
tating great care in construction to afford
durability. Inthe present invention the cir-
cuit-closers by which the indicating-instru-
ment is controlled are operated by some re-
ciproeating part of the engine, preferably the
valve-rod, which has a comparatively slow
movement which is very slow near the end
of its stroke, so that if the cirvcuit-closers be
engaged and operated by the valve-rod or a
suitable arm or projection connected there-
with they will have a comparatively easy and
slow movement, and may thus be of compara-
tively delicate construction without impair-
ing their durability. Asthe movementot the
valve-rod is the same substantially whether
the engine is running forward or backward,
there is in accordance with this invention a
second cirenit-controller provided, which is
operated by some part of the reversing-gear,
and thus direets the current properly to the

indicating-instrament to cause the latter to
give different indications when the engine is
moving forward from those which are given
when it is moving backward. A revolution-
counter is also provided which may bethrown
into operation at any time and at the end of
g given period of time will indicate the num-
ber of revolutions of the engine-shaft that
have taken place in the period of time that
has elapsed since the counter was thrown into
operation.

Figure 1 represents in diagram a sufficient
portion of the valve-gear of the engine to
illustrate this invention. Fig. 2 is a front
elevation of the engine-indicator; Fig. 3, a
frontelevation of the revolution-counter, Figs.
2 and 3, having portions of the dial or front
plate removed to show the working parts, and
also having the circuits and their controlling
devices shown in diagram; Fig. 4, a detail to
be referred to, showing a portion of the indi-
cating-instrument; Fig. 5, a detail of the cir-
Cu1t-010S61S and Fw () a detall of the indi-
catlnﬁ-lnstlumeut to be referred to.

The invention is shown as applied in con-
nection with an engine of usual construction,
the main shaft a of which is provided with
eccentrics «? operating the usual link af,
which in turn operates the valve-rod b, and
is shifted or reversed by an auxiliary engine
comprising a eylinder ¢, in which is operated
a piston-rod c*, which is connected with a
cross-head ¢?, working on a guide d, and be-
ing connected by a pitman e with one arm of
a lever ¢ the other arm of which is connected

by a connectmfr-lod e® with the valve-gear.

link a3, so that the traverse of the plston in
the cyhnder ¢ reverses the position of the link
a® with relation to the valve-stem, and thus
reverses the line of movement of the engine
in the well-known manner.

Admission of steam to one or the other end
of the cylinder ¢ is controlled by a valve in
the steam-chest f, said valve having a rod f?,
connected by suitable mechanism with a hand-
lever f3, so that movement of said hand-lever
in one or the other direction causes the link
of the valve-gear to be reversed. Thus the
link a®and the entire train of mechanism that
has just been described as controlling its
movements terminating with the hand-lever
J? has its position reversed, according as the
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engine is running in one or the other direc-
tion, and any of said parts may be employed
to ‘control a circuit-closer, which may thus
have one position when the engine is running
forward and another-position when the en-
gine is running backward. The said entire
train or reversing-gearing will be referred to

-asthe “reversing valve-gear,” and it is obvious
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that any part may be used to control the cir-
cuit-changer referred to, the choice depend-
ing largely on convenience of applying the
circuit-changer in any particular case. Such
circuit-changer is shown is full lines, Fig. 1,
at g, as applied to one of the supports of the
cross-head guide d, in position to be operated
by the cross-head ¢?, and is shown in dotted
lines at g" in position to be operated by the
rock-shaft or hub portion of the lever e The
relation of the said circuit-changer to the in-
dicating-instrument controlled by it will be
described later on in connection with the de-
sceription of said instrument.

The valve-rod b has a reciprocating move-.

ment, making a complete to-and-fro move-
ment at each complete revolution of the en-
gine, and in engines of the kind to which this
apparatus will be commonly applied the main
valve-rod has a uniform stroke, as the revers-
ing-gear before referred to is always thrown
from one to the other extreme position, the
cut-off of steam being controlled by another
valve instead of by the main slide-valve op-
erated by the link-mmotion which directs the
stem to one or the other end of the cylinder.

The length of stroke of the valve and the’

valve-rod b with relation to the other-move-
ments of the engine is comparatively short,
and owing to its actuation from an ececentric
on the main shaft its movement is most rapid
at the middle of its stroke and becomes very
slow near the end of its stroke, and for these
reasons its movement may be very advanta-
geously availed of to operate the circuit-clos-
ers by which the indicating-instruments are
directly controlled, said circuit-closers being
represented at % in position tobe operated by

A pin 4, carried by a collar 7% that may be

fastened upon the valve-rod b in' the proper
position to cause the said pin ¢ (see Fig. 5) to
actuate the circuit-closers at the end of the
stroke of the valve. The collar ©* may be
made in two parts, or as a flexible strap, so
that it can be securely clamped upon the
valve-rod without marring or requiring any
machine-work upon the latter. 'Thesaid pin
4 may simultaneously operate several circuit-
closers placed in a gang or row, one only of
whieh is shown at &, Fig. 1; but there being
in fact three, as shown in Iig. 5,and at b /2
h? in the diagram in connection with Figs. 3
and 4. . .
The indicator for showing backward or for-
ward motion of the engine is represented in
Fig.2and comprises two electro-magnets % 2,
placed opposite one another, the armatures
m m? of which are eonnected by a link =,
which has a moteh that engages a pin o, pro-

jecting from an arm o% fixed upon the arbor
o® of a segmental gear o%, that meshes with a
pinion ¢® on a shaft of, connected with a
pointer o”. Thus when one of the magnets
o or k? is energized the pointer ¢” is turned

-in one direction, and when the other magnet

is energized it is turned in the opposite di-
rection from the position shown in Fig. 2, and
the gearingispreferably so proportioned that
the atiractive movementof the armature will

produce about a quarter-turn of the pointer "

from its normal or vertical position.

The segment o is provided with ears or pro-
Jjections 0%, that come against the side of the
pinion 0% and thus limit the movement of the
segment, pinion, and pointer to the desired
amaunt. (See Fig. 6.)- .

The shaft of of the pointer is provided with
a centering or restoring device, (shown in Fig.
4,) which tends to return the pointer to its nor-
mal or upright position whenever the attrac-

tion of the magnet by which the pointer was

moved away from said position is removed,
said centering device thus constituting the
retractor for the armatures m m? of the mag-
nets k& k% The said device consists, essen-
tially, of a eross-bar p, fixed upon the arbor
o5 and provided at its ends with anti-friction
rolls p? which are acted upon by long flexible
springs p?® p*, which by their pressure on said
rolls tend to keep the cross-barp substantially
in line with said springs, or in the position
shown in full lines, Fig. 4, in which position
the pointer o7 will be in normal or vertical
position, as shown in Fig. 2. The rotation of

‘the arbor_o° turns- the- cross-bar p in one or

the other direction and its movement in either
direction strains the springs p® p%, as shown
in dotted lines, Fig. 4, so that said springs
tend to turn the cross-bar to its full-line po-
sition as soon as the foree by which it is
turned from said position is withdrawn. It
will be understood, however, that if the move-

ment of the cross-bar p were sufficient to

bring the line of pressure of the springs di-
rectly in line with the arbor of the cross-bar
p would be in a dead-center position with re-
lation to said springs, so that they would not
return it to its original position; and, farther-

‘movre, it is obvious that the power of the

springs to return the pointer ténds to dimin-
ish as they approach said dead-center posi-

tion, although the force of the springs be-

comes greater as they are strained more and

.more in approaching said position.

In order to prevent the cross-bar from re-

-maining in dead-center position with relation

to the springs and to assist said springs as

-they beginthe return movement of the pointer,

one end of the cross-bar is provided with a
laterally-projecting pin % and springs pb p7
are set to engage the said pin before the cross-
bar arrives at dead-center position with rela-
tion to the springs ¢3p*, the pressureof the said
springs p° p* being then at about right angles
to the line of pressure of the springs PPl
In Fig. 4 the parts ave represented in their
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normal position in full lines and in dotted
lines in the position assumed at the end of
the movement of the cross-bar in the direc-
tion- of the arrow thereon, and it will be seen
that the cross-bar has slightly passed the
dead - center position with relation to the
springs p® p4 so that they would tend, if any-
thing, to turn the cross-bar still farther in the
direction of the arrow, instead of turning it
back to the full-line position in the direction
oppositethearrow. Theyaect, however,nearly
in line with the pivot and with but compara-
tively small leverage to turn the cross-bar.

- In- coming-to the dotted-line positien, how-
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ever, the pin p° has engaged the spring p? and
strained the same, so that it exerts a force
with ‘nearly maximum leverage, tending to
turn the_cross-bar from the dotted to the full
line position in the direction opposite to the
arrow, and it will carry the said cross-bar in
that direction far enough to bring it in the
position in which the spring p® p* will have a
strong tendency to continue the movement in
the dirvection oppositethearrow. If thecross-
bar had been turned originally in the other
direction, the spring p°® would have engaged
the pin p° and would act with a tendency to
return the cross-bar to the position from which
it was moved. By this arrangement the
pointer is promptly returned to normal posi-
tion when the attraction of the magnet by
which it was moved from the normal position-
is withdrawn and is stopped in the normal
position without vibrating across said posi-
tion. .

The circuits of the magnets & k* are as fol-
lows: One terminal of each magnet is con-
nected by wire 2 with one pole of the battery
B, the other pole of which is connected by
wire 3 with the movable member of the ecir-
cuit-changer g, which is shown as a spring
co-operating with two contacts g* g% and so
constructed that the said movable member,
which is shown as a spring, normally makes
contact with one of said contact-pieces, as ¢?.
and is disconnected from the other ¢*; but
when engaged by the movable portion of the
reversing valve-gear of the engine it is dis-
connected from the contact ¢° and pressed
into electrical connection with the contact g°
Thus when the reversing valve-gear of the
engine is in one position—as, for example, for
the engine to run forward—contact is made
between the battery-wire 3 and the contact
¢*; but when in the other position assumed
when the engine is running backward the bat-
tery-wire is in connection with the contact g
The contact g° is connected by wire £ with the
other terminal of the magnet k than the one
connected by wire 2 with the battery, and
the contact g?is connected by wire 5 with the
corresponding terminal of the magnet %% and
the said wires 4 5 include circuit-closers & A2,
respectively, which are normally open, but
ate closed by the valve-stem or other recipro-

“cating part of the engine at the end of its

°w

stroke. When the circuit-changer g is in nor-
mal position in contact with the piece g%,
closure of the circuit-closer h produces no
effect on the magnet %, as the said circuit is
open between g and ¢®; but the closure of the
cireunit-closer 1% which takes place at the

-same time, completes the circuit of the magnet

k2, which circuit is connected at g g% so that
the magnet k? is energized and the pointer o’
moved from its normal position to the side
designated by the word “forward,” or any
other mark indicating forward movement of
the engine, and such movement of the pointer

takes place at each to-and-fro movement of -

the valve-stem b or other reciprocating part
of the engine, thus showing the direction of
the movement c¢f the engine and also the
frequency of rotation of the main shaft of the
engine. If, however, the engine is reversed,
the circuit-changer will be connected at ¢g°
and disconnected at g% and simultaneous
closures of the circuit-closers //i? will produce
no effect in the circuit of the magnet %2 but
will complete the circunitof the magnet %, thus
producing corresponding movements of the
pointer 0" in the direction to indicate back-
ward movement of the engine. The move-
ment of the pointer o7 thus indicates the di-
rection of movement of the engine-shaft, and
also the frequency orrapidity of itsrotations;
but in order to determine the rapidity of
movement without actual watching the lapse
oftimeandcountingthe number of movements
of the pointer ¢ an additional revolution-
counter is provided, as shown in Fig. 4, con-
sisting of an electro-magnet » and armature
r?therefor, the lever of which is provided with
a pawl 7%, co-operating with a ratchet »* on a
shaft provided with a pointer +5, that moves
over a suitably-graduated dial.

The circuit of the magnet » may include
the battery B or any other suitable battery,
being shown in this instance as having one
terminal conmnected by wire 7 with one pole
of the battery, the other pole of which is con-
nected by wire 8 with one member of a cir-
cuit-closer A%, the other member of which is
connected by wire 9 with the other terminal
of said magnet ». Thus each closure of the
circuit-closer A% produced by the movement
of the valve-stem or other reciprocating part
of the engine, causes the magnet r to be en-
ergized and the pointer 2 to be advanced one
step. Thus the operator by closing the cir-
cuit of the magnet by the switch 8 or other
suitable device and observing the time of the
first movement by a ¢lock can at the end of
any desired interval of time observe directly
by .means of the pointer 7° and its dial the
number of revolutions of the shaft that have
taken place since the revolution-counter or
number-indicator was thrown into operation.

I claim— . i

1. The combination, with a steam-engine,
of an indicating-instrument comprising an
electro-magnet, a ecircuit-closer in circuit with
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said magnet, and a projection on the valve-
stem of said.engine for operating the cirenit-
closer, substantially as described.

2. The: combination of an indieator dial
and pointer with two. electro - magnets and
armatures therefor, a:link connecting said
armatures, and a segment engaged with said

link and meshing with the pinion on the

pointer-arbor, substantially as described.

3. The combination: of an indieator dial
and. pointer: with two: electro- magnets and
armatures therefor, a link connecting said
armatures, and a segment engaged with said
link -and meshing with the pinion on the

pointer-arbor, and 'stop projections on said

segment: for limiting: the movement of said
pointer, substantially as described.

453,696

4, The combination . of an: indicator dial

and pointer with two electro-magnets and

armatures therefor, a link econnecting said
armatures and segment engaged with said
link and: meshing with the pinion on the
pointer-arbor, and a centering eross-bar on
said pointer-arbor and springs co-operating
therewith, substantially as deseribed.

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

WILLIAM E. HADLOCK.
‘Witnesses:

Jos. P. LIVERMORE,
Jas. J. MALONEY.
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