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No. 733,626,

Patented July 14, 1903,

UNITED STATES PATENT OFFICE.

IOHN M. CORY, OF NEW YORK N. Y., ASSIGNOR TO CHARLES CORY & SON
OF NEW YORK N. Y., A FIRM.

COUNTER AND INDEX-;

SPECIFICATION forming part of Letters Patent No. 738,626, dated July 14; 1903.
Application filed Aungust 2,1902, Serial No.118,118. (Mo model.)

To all whom it nvay concerm:
Be it known that I, JoaN M. CORY, a citizen

of the United States, residing in the borough |

of Manhattan, in the city and State of New
5§ York, have invented a certain new and Im-

prov eLl Counter and Index, of which the fol-

lowing is a specification.
The apparatus is intended more especially
for use on-naval and other ships driven by
1> steam, and I will describe it as thus applied.
- A portion of the apparatus is in contact
with the shaft of the engine, being duplicated
if there are two shafts, and another portion
or portions, of which there may be several, in
15 distant pmllons of the ship, is electrically con-
nected.
The apparatus combines and opel ates from
a single moving part at the engine counting
111eclmnism toshow thenumber of revolutions
20 in each direction and operates indexes to
show the direction in which the shaft is being
revolved at any moment when it is observed,
and by inspecting for a litfle period the index
shows how rapidly the several revolutions
25 succeed each other. I have devised novel
apparatus by which these ends are attained.

The several novel elements and combina-
tions will be fully described below and point-
ed out in the claims.

Thefollowingisa description of what I con-
sider the best means of carrying out the in-
vention.

The accompanying drawings form a part of
t]ns specification.

igure 1 is a front view of the dial and
plm:e Fig. 2 is a corresponding view with
the dial and plate removed. Fig. 3 is a ver-
tical section of the case onthe line 3 3 in Kig.
2. Fig. 4 shows, on alargerscale, the contact-
A0 maker with a portwn of the eceentuc band.
Fig. 5isasideview of the same. Fig. 6 shows,
on a smaller scale, the entire main-shaft ec-
centric band. Fw. 7 is an edge view of the
band. Iig. |
45 electrical connection. TFig. 9 is a front view
of a modification with parts broken away.
Fig. 10 is an elevation of the switch detached,
as scen from the right in Fig. 9. Figs. 2% and
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20 are vertical sections of portions on a larger
so scale in two positions.
Similar letters of reference indicate corre- |

s is a diagram illustrating the

g

|
|

sponding parts in all the figures where they
appear.

1 will describe the counters and indexes as

pilot-house and on the bridge,
(See Fig. 8.) There may

located in the
one in each place.
be more sets.
tion of one will suffice for all. The contact-
maker is located in the shaft-alley.

An eccentric band B', Fig. 6, is firmly se-
cured on the main shaft and revolves there-
with, having three-fourthsinch throw. Gear-
teeth are (‘mt on this eccentric band and cor-
responding teeth on a pinion D* carried on
a sliding rod D, which 18 peeullaaly mounted
and eq111ppecl On its upper end is an in-
sulated conducting-head D', adapted to form
electrical contact between two conductors.
The gravity of the sliding parts and the force
of a hehca,l spring D? serve together to keep
the pinion 1n eontaet with the band B’. The
construction insures that as the shaft re-
volves a sliding motion is imparted to the rod
D, rising and qumﬂ three-fourths inch at
each 1evolu131011 The rod D is also capable
of being inclined in opposite directions. 1t 1s
onided th“mwh a long box E and can rock on
a stoutpivot E’ bearingin a cast-iron or other
firm support A” carried on the fixed work of
the ship. "The ennaﬂement of the eccentric
band B’ with the pinion D? not only in-

All are ahke and a descrip-
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duces the endwise-sliding motion In the rod -

but also develops a later al force at the lower
end, which is in one direction or the opposite,
according as the shaft is revolved in one di-
rection or the other.

I provide rolls A% turning in bearings A*
held adjustably on the bulkhead on each side
of the sliding rod D near the top. "These

‘rolls limit how far the rod Dis allowed to in-

cline in either direction. When the engine
is running forward, the rod is inclined in the
direction shown in Fw 4, and when 1t 1s run-
ning astern it is 1nclmecl in the opposite di-
16(3131011 ‘The inclination need not be great.
I make the direction of such 1nchnat10n de-
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termine which of two counting devices shall

be actuated on each of the several distant
dials, as the rod D is lifted and lowered with
each revolumon of the engine.
Two sets of double-pole 61@0131 omagnets are
mounted in a water-tigcht case A', of which
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by a pawl G, ¢

one set serves for
““astern.” Hach set of magnets has an arma-
ture. I have shown a battel y If as a source
oi electric eurrent therefor. |

Aspring G*, insulated ona hard-rubber base
on the bulkhead just above the sliding rod D,
connects by a wire ' to a pair of ahead mag-
nets .  Another wire II', leading to a pair
of astern magnets H, is &t‘mchul to a similar
spring =, held along mdo of %, at a little dis-
tance therefrom

O 18 a return-wire in an mtermedmte posi-
tion. Thismay also be provided with a spring
contact-piece, if preferred. It is arranged to
contact by its terminal O’ with the head D’
at each rise of the rod D whether it is in-
clined one way or the other. When the shaft
1S turning ahead, the rod 1D reciprocates at
such angle that at each rise the head D’ con-
tacts with and forms an electrical connection
between the reiurn-wire O and the wire G,
and it follows that the ahead magnets G are
intermittently energized and the aheartl count-
ing-wheels G° in the conning-tower and in the
pilot-house, operated by the well-known Ge-
neva stop-motion, will act. When the shaft
1s turning astern, the connection is made and
broken betweenthereturn-wire O and the wire
', leading to the astern magmnet H, and the
astern counting-wheels I® act. In each case
only one armature is vibrated and the other,
with its train of Geneva mechanism, is idle.
- It remains to desecribe the eountels and in-
dexes. T'wo counters and two indexes at each
place, where required, which T have assumed
to be the pilot-house and the bridge, are in-
closed togetherin a case A', with a plate olass
face and a white enameled dial A2
dial A= is a plate A%, in which are two suffi-
ciently long horizontal apertures ¢ and 7,
through which are shown figures carried on
the peripheries of Geneva wheels G and Ho,
capable of indicating the whole number of
revolutions in each dir ection, respectively.
The series of connting-wheels Gr register the

‘go-ahead” 1*@\3’0111131011% - They are worked
bs the ahead magnets G through an armature-
lever G, hu*nmﬂ on a fixed center AS, This,
gives the required step-by- ,s‘mp
revolving motlon to the first wheel of the
Geneva series G5
motion from the first wheel to the snecceeding
wheels of the series, so as to give a tenth of
a revolution to the next wheel at the end of
each complete revolution of the first, is the
well-known arrangementinvented byayoun 5
Frenchman (Pme&l) some two centuries ago
and sufficiently deseribed by the single word
“Geneva.” This Geneva mechanism is partly
shown in IFig. 2. The other set of counting-
wheels I, Wluch register the ‘“go- ﬂstern
10?01111310115 are worked by the mfwnets 1§
through couegpondmn connections. This oc-
CUTS whenevel by reason of the reversed in-
clination of the reciprocating rod, the cur-
rent through the wire G’ is stop ped and the

current 1s caused to flow through the wire H'. | blmn the switeh back to mid-position.

and

l&b(}\ e the

The communication of.

- other index Q7.
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“ahead” and one set for | On the dial A® below the counting-wheels G°
and H3, are £770 CONSPICUOUS pomters or 1n-

dexes P°and Q° mounted side by side, a little
distance apart. On the dial adjacent to each
1s marked, respectively, the words ““Ahead”
“Astern.” (See TFig. 1.) They arc
mounted on separate spindles P* and QZ, cap-
able of turning independently.

The ]11::’1“11611’% P are energized by a shunt-
current received through the wire P'. When-
ever a current is sent through the wire G,
which energizes the magnet G and operates
the go-ahead eounter G°, a portion is carried
through the shunt-wire P’ and also ener-
o1zes the magnet P and operates the arma-
ture P°. Care must be taken to use wire of
proper size and material or otherwise to so
graduate the resistance as to insure that
neither gets much less than its proper share
of the current, so that both the counting and
the indexing devices shall be properly oper-
ated.

P° P? are ordinary crank-handles with suit-

- able locking means for turning the respective

counting mechanisms into any required posi-
tion. They are used ordinarily to set the re-
spective mechanisms back to zero.

The armature P° operates the spindle P
and its index P°. A score or flat recess p is
cut 1n the round spindle PP* where the arma-
ture I’° bears against it, which score lies some-
times flat against and at other times at an
angle of some twenty degrees to the arma-
ture. Whenthearmature is attracted toward
the magnet, it is drawn against the spindle
and turns 1t until the score is flat against the
armature, thus turning the spindle IP* and
the idex P° through an angle of twenty de-
grees and indicating that the direction is
ahead and also indicating the rate of the revo-
lutions by the time in which these revolutions
follow each other. At a certain period in

each revolution the circuit in the electromag-
net I’ 1s broken, the magnet ceases to attr a,et

the armature, and a helical spring P*, prop-

erly adjusted around the spindle, turns the
spindle back to its normal position, and the
score again lies at twenty degrees tothe arma-
ture, as shown in Fig. 2%, The cireuit is thus
made an¢d biroken at each forward revolution
of the shait. A corresponding armature (Q° is
connected to induce an opposite motion in the
This 1s of no effect during
the 1Lorward 1‘evolut1011s which I have telmed
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“ahead revolutions "’butlmmedlatel} asserts

1tself and mdlcates when the engine is re-
volved in the reverse direction. 'Thus it de-
pends upon the direction of the revolution of
the shatt as to which set of magnets is ener-
oized, and therefore which index I?% or Q% will
thus vibrate.

A wire G° connects the magnet QQ to alower
contact-strip G’ , bearing anmnst the swileh
X, which latter is plﬂeed at the bottom of the
case A', equipped with a handle or thumb-
plece X A spiral spring Z exerts a force to
Two
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contact-strips of metal G* G on each side | advantages of the invention.

bearagainst the hard-rubberring X. Inserted
longitudinally m this hard-rubber ring are
two pieces of metal, (not shown,) which malke
connection between the upper strip G and
the lower strip GY on each side when the
switch is turned to close the circuits. 'This
switch is in eirenit with the common return O
of both sets of magnet-wires, as shown 1In
diagram of connections, Fig. 8. When the
switeh is turned to the right against the forece
of the spring Z and the circuit closed, the con-
nection is thereby made from lower strip G’
through a cross-connection to upper lett-hand
strip G, and then by a wire to the middle
bmdmﬂ-post at top of instrument—the com-
mon return. The left-hand wire leads to the
left-hand magnets and the connections to
common return O are the same as those for
the other side.

A five-candle-power lamp W is installed in
indicator-case A’, which gives illumination to
all parts of the dial A This lamp has in-
dependent connections, one wire leading di-
rectly to base of the lamp W. Theother leads
first to the switeh X and then back to a ter-
minalserew W' onlamp-socket. Thisisshown
by the two crossed wires W= W?° in Fig. 2.

It will be seen that the same contacts of
the head D’ with the return-contact O" and
with one or the other of the springs G* or H*
simultaneously energize the proper magnets
and induce the required motions both in the
counting devices and in the index devices.

Y isa button at the top operating whatI may
term a ‘‘counting-switch.” It controls by
the ordinary arrangement of wires, as indi-
cated, the communication of the current from

the indicating mechanism up to the counting

mechanism. When this switch 1s adjusted
in one position, it causes the ahead counting
mechanism to be operated. When 1t 18 1n
the opposite position, 1t causes the astern
counting mechanism to be operated. "lhere
is an intermediate position in which 1t can be
set to hold both circuits open, and when thus
conditioned the working of the indexes P?
and Q° will continue as before, but neither
of the counting mechanisms G* or IH° will act.

Ifig. 24 shows the spindle when the index
has been deflected by the pressure of the ar-
mature, and Fig. 2°shows the same when the
pressure of the armature is relaxed and the
spindle and the index have been returned to
their ordinary positions by the constant force
of the gentle spring P

I attach importance to the flat portion p on
the spindle I’*, arranged to be turned by the
direct pressure of the armature, for the rea-
sons that it is simple and reliable, is easy to
make and adjust, and serves directly with-
out further parts to arrest the motion ot the
index by the pressure of the armature against
the flat portion sosoon asthe index has been
turned to the required extent.

Modifications may be made without de-
parting from the principle or sacrificing the

|

SI_

I have de-
seribed the invention as applied with a single
shaft. When there are two, there should _be
two sets of apparatus. Instead of a battery
a dynamo may be employed as the source of
electric current. It may be preferable to
thus work whenever the electric light is to
be operated by the same current. Instead
of the flat place p in the spindle P? and a

corresponding flat place in the spindle Q?

there may be a nicely-cut gear-segment on

70
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cach spindle and a corr espondmw seﬂment on -

the end of the armature engaging th‘e'l‘ewith,'
so that the changes of position of the arma-
ture will induce the same relative changes in
the position of theindex. Fig. 9 shows such
modification. o

Parts of the invention may be used with-
out others.
with and the device will be ready to work all
the time, a counter and index being always
worked whenever the engine is revolved, the
choice whether it shall be G? P or I Q7 de-
pending on whether the engine revolves in
one direction or the other. The gear-teeth

on the periphery of the eccentric band B’ and

the corresponding teeth on the pinion D* may
be omitted andthe smooth surfaces will serve
together successfully. The rod D will rise
and sink the same under the influence of
such smooth parts and will usually produce
the same effects; but I prefer the teeth for the
reason, among others, that the slight increase
in the friction induced by the engagement and

The switch X may be dispensed

3¢
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disengagement of the feeth is of advantage

in insuring that the inclinations at which the

rod D is reciprocated shall be changed with

promptness with each reversion of the motion
of theengine. The light W may be dispensed
with. The proper switch or switches may be
set so as to have the circuits complete the
main portion of the time, or they can be set
so as to have the circuits open under ordinary
conditions and only be closed and operate the
counter and index for brief periods when re-
quired. As there are usually but few astern

revolutions, it will in most cases be suflicient
to use only one instead of the two counting
mechanisms above described. FKig. 9 shows
such construction, which may for some uses
be preferred. The single counting mechan-
ism in this form of the invention can, 1f pre-
ferred, be allowed to count all the revolutions
both forward and backward. For such use

105
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the switeh Y should be put on and left onall -

the time. If, on the contrary,it be desired to
count only the ahead revolutions, the switch

should be turned off when the motion is re-
versed and again turned on when the revolu-

tions ahead are resumed. Such construction
can be used to count also separately both
the astern and the ahead revolutions. To
effect this only requires a little more attention,
as follows: When the engines are reversed,
the number of revolutions previously 111(;11-

cated are written down or somehow preserved

for reference and the single counter is turned

125
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back to zero. The counter will then proceed
to count the astern revolutions, and when
after a longer or shorter period the engine is
again reversed the number of astern revolu-

tionsarenoted and the counteris again turned |

back to zero. Now the ahead revolutions are
resumed and the counting of the ahead revo-
lutions proceeds asbefore, exceptthatit starts
again from zero. |

I elaim as my invention—

1. In a ship telegraphic counter and index,

~the combination with the main shaft and suit-

able electrical connections, of an electromag-
net P, an armature P’ a spindle P* having a
flattened portion p, a connected index P? and
a spring P?* all arranged for joint operation
substantially as herein specified.
2..Asanimproved instrument having con-
nection with a source of electric current, an
cceentric B’ rotating with the main shaft, a
rod D reciprocated thereby, and a provision

for causing such rod to change its line of re- |

ciprocation, 1in combination with contacts G?
and H* arranged to be affected by each rever-

|

sion of the motion of the eiigine, two sets G”
H°of counting devices and twoindexes P?and
(Q* arranged to distinguish motions ahead and
astern, all substantially as herein specified.

3. As animproved instrument having con-

- nection with a source I of electric current,

an eccentric B’ carried on the main shaft, a
rod D reciprocated thereby, aswiveling guide-
box K for such rod, a toothed wheel on such
rod, and the corresponding teeth formed on
such eccentric, in combination with contacts
¢ and H* arranged to be brought alternately
into effect by each reversion of the inclina-
tion, two sets G° II° of Geneva wheels and
two indexes P? and (Q°, all arranged both to
count and distinguish motions ahead and
astern, all substantially as herein specified.

In testimony that I claim the invention
above set forth I affix my signature in pres-
ence of two witnesses.

JOIIN M. CORY.
Witnesses:
II. N. MEEKER,
PETER J. LERNER.
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