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UNITED STATES

PATENT OFFICE,

JOUN HOPE, OF LIVERPOOL, ENGLAND.

SHIP’S RECORDING-COMPASS.

SPECIFICATION forming part of Letters Patent No. 505,361, dated September 19, 1893.
Applic_et_inn filed Deoember 2,1892, Serial No.453,841, (No medel.) : Pat_e:rited in England June 8, 1891, No., 9,670,

To all whom tt may concern:

Be it known that I, JouN HOPE, a subject |

of the Queen of Great Britain and Ireland, re-
siding at Liverpool, in the county of Lancas-

ter, Eugland, have invented new and useful

ImprovementsinShips’Recording-Compasses
or Course-Recording Apparatus, (for which 1
have obtained Letters Patent in Great DBrit-
ain, No. 9,675, bearing date June 8, 1891,) of

which the following is a specification.
In a ship’s course recording compass or ap-

paratus according to this invention, there is
employed a cloekwork or other motor for act-
uating the different parts, a traveling chart,
a marking mechanism such as a pricker, and
magnets, the said parts being supported on
suitable gimbalsor equivalent bearings. The
chart or strip of paper is marked at suitable
intervals of time by the marker, and the
marker is actuated by the motor.

In the drawings hereto annexed is illns-

trated a ship’scourse recording apparatus ac-

~ cording to thisinvention, that is to say, show-
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ing one way of carrying out the invention.,

In these drawings the same letters and nu-
merals of reference are used to denote the
same or like parts wheleve1 they occur in the
different figures.

Figure 1is an end elevation of the appara-
tus. Fig. 1* is a detail showing the mount-
ing of an anti-vibrator pendulum.
a side elevation in section of the apparatus.
Fig. 24 shows a detail to a larger scale ot the

puekel and pricker dctuatmﬂ" bar or ring.

Fig.3isa planof theappar atus Figs. 84 and
35 are details showing the gear for epeu:ttm'D
the chart paper moving roller. Fig.4isa view

of the mechanism in plen between the upper-

and second plates, showing the escapement
mechanism for controlling the action of the
pricker marker. I1g.91s asectional plan taken
attheline A Ain I ifr 2. TFig. 6 is a sectional
plan taken at the line B B in Fig. 2, namely,
through thespring case. Kig.7 1sa.seet10nal
plan taken at the line C C in Flo‘ 2, and 1llus-
trates the going frain of wheele and escape-

ment meehdnmm of the clockwork for time

keeping purposes. Fig. 8 is a plan in section

of the apparatus with all the motor mechanism
removed, viz.,, at the line D D in ¥ig. 2, and
showing 1he table and pricker meehamsm in
sectional plan taken

full pla,n Fig. 9 18 a

anism also shown to a larger scale.

Fig. 2 is

| ihiouwh the bow! at the line K E in Fig. 2.

Fig. 10is a plan being a section through “the
a,ppamtus at the line F F Fig. 2, and show-
ing a detail of part of the w*lbra,tmu interrupt-
ing mechanism,. or what may be called, for

eonvenienee, the anti-vibrator mechanism.

Figs. 11 and 11*are plans showing the pricker

actuating controlling escapement mechanism

to a larger scale and in two positions; and
Figs. 12 and 124 are elevations of this mech-
Fig. 13
is a plan of the base of the apparatus. Fig.
14 is an elevation partiy in section of the
base, and showing also the cover. Fig. 15 15
an elevation and Fig. 16 a plan illustreting'
a modification of the anti-vibrator mechan-
ism shown in Figs. 1, 2, and 10; and Kigs. 17
and 18 arerespectively an elevation and plan
of a further modified form of anti-vibrator.

- Referring now to the drawings, a are the
magnets, and ¢’ pontons in which such mag-
nets are contained.

- b is the bowl in which a liquid such as
spirit of wine, or other suitable liquid is con-
tained, and in which the pontons & contain-

ing the magnets are disposed and work.
- ¢, ¢’ represent two markers consisting of
- pricker points.

d are the bifurcated ends or jaws in which

the pricker points ¢ ¢” are fixed.

- d’ are the arms supporting the jaws d, and
d? d® are gimbal rings, the outerone of which
carries the arms d’ and also counterbalance
weights d*, and supporling arms d° the inner

one carrying the outer ring and being itself

mounted on or supported from the bearing

socket a°.

oal are suspension bars by which the

tons a” are supported from the socket o
e 18 the angle bar ring by which the prick-

ers ¢ ¢’ are dctueted the upper flange of which

pon-

55
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ring lies within the bifureated ends orjawsd.

fis the table over which the chart or sli
of paper to be marked passes, said table be-

P 95

ing supported from the cover b’ of the bowl

by side frames f’.

g is a ring disposed above the chart and se-
cured to the table f by thumb screws ¢’ which
are so adapted and disposed as to be easily

taken off or placed in position,said ring serv-

ing as a means of heldmw the chart papers
up to the prickers ¢ ¢’ in the act of pr Lekmﬂ'

ICO -
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as well as a protractor as hereinafter ex- |

plained. The whole mechanism above the

table f is supported from this table by two |

columns /i, one on either side of the appa-
ratus, said columns being mounted on a table
J and supporting plates 2/ and 7 through
which said columns are passed. This ar-
rangement provides a clear space above the
paper chart by which the diagram being
marked can be easily seen and read, at any
time, and also affords easy access to the ring
g and its fastening screws ¢’.

The motor mechanism and time keeping
mechanism are supported upon and between

the plate 2/, the plate 7, the plate 5, and the
plate £ DBetween the plates &’ and 4 the go-

ing train and time keeping mechanism of the
apparatus 1s disposed. Detween the plates ¢
and 7, the springs and winding mechanism
are arranged; and between the plates jand k&
the marker actuating mechanism is situated.
The plate 2 is supported from and fixed to 7/’
by columns ?’. The plate 7 is mounted on 4
and secured thereto by fixed columnsy’; while
the plate % 1s fixed to s by the fixed columns
7% These columns are not shown in Fig. 1
forthe sake of clearnessor better illustration
of the mechanism.

- The columns /2 by whieh the whole super-
strueture or mechanism is secured to the
aforesaid plates, 1s fixed to the table f, are
each of two different diameters, and the
shoulder thereby formed serves as a seat on
which the plate &’ rests. The plates 2/ are

cach provided with apertures through which

the upper parts of the columns 7 pass easily,
and they (with the other parts specified) are
held down in position by thumb screws -
These thumb screws can Dbe readily put on
and taken off; and this construction and ar-
rangement provides a means by which the
whole mechanism above the table f can easily
be removed and fitted.

Of the motor mechanism, / is the arbor,
which is supported at the top by the plate &
and at the bottom by the lower edge or shoul-
der of the swollen part [/ thereof resting
upon the upper side of the plate -.

m m' represent two intercoiled springs of
the motor mechanism the inner ends of which
are attached to the hooks I of the arbor
while their outer ends are attached to the

hooks 7" fixed on the inner side of the case’

and opposite each other, said case being des-
ignated n. In this arrangement these two
springs lie in the same horizontal plane.

0 is the winding ratchet wheel, which is
fixed upon the square part [* of the arbor /;
and o’ is one of the main driving wheels of

the mechanism—mounted loosely on the ar-

bor—to which motion is imparted from the
springs by the ratchet wheel o through the
pawls o which are mounted upon the web o3
of the toothed wheel 0’. This wheel drives
the mechanism, hereinafter fully deseribed,
which actuates the pricker marker.

p 18 another main driving wheel of the mo- |

-at their ends by coupling bars #

505,361

tor mechanism, that is, all the mechanism be-
tween the plates2and /V/; also the mechanism
shown on the right hand side of Figs. 1,4, and
11 by which the operation of the aforesaid
marker actuating mechanism is controlled;
and also the chart paper feeding actuating
roller.
two springs m m” with the arbor /and the case
n, and by the arrangement and connection
of the driving wheels o’ and p, these wheels
will both revolve and their movement will be
opposite in direction; at the same time their
movements are not interrupted by the wind-
ing of the springs through turning the arbor
[ and the ratchet wheel o thereon.

r is a roller on which the blank strip of
paper or chart 7’ to be marked is coiled and
stored, this roller being mounted by the
bracket frame ¢ to the bottom of the bowl b
and directly beneath the center of the pivot;
that is, the axis of this roller and its center
of gravity (including the paper +* upon it) is
colncident with the vertical axis of the center
of the apparatus, and said pivot.

r" is a guide roller for steering the paper.
7% is another guiding roller over which the
paper passes, the upper edge of which is on
the same level practically as the surface of
the table f, 7’ being a roller to retain the paper
on >

7 is the driven roller (actuated as herein-
after deseribed), by which the paper is drawn
over the table f, its upper edge being also

L

level with the upper surface of the table.

%, 1%, are duplex rollers connected togelher
,in whiecl
thelr journals run freely; while 73 are rods
projecting from #%, and fitting loosely in slots
inthe end f* of the side frames f’. The spin-
dles of both rollers »2 7%, and ! are mounted
1o the side frames f/, the spindles of 7? being
disposed within slots in said side frames, so
that these rollers can be readily taken out
and placed in position when desired.

The paper moving roller 74, is, as above
stated, driven by the eclockwork mechanism
from the main driving wheel pon,or forming
part of, the spring case n, and the following
is the gear through which power is transmit-
ted from the main driving wheel 9 to the roller
1t Atoothed wheel 1, mounted on the vertical
spindle 2, gears with the main driving wheel p,
and on the lower end of said spindle are fised
an upperand lower wheels 3 of different sijzes.
Gearing with one of the wheels 3, are provided
wheels 4,also of different diameter, and on the
end of the shaft 5, whiceh carries the wheels
4, 1s provided a miter wheel 6, gearing with
a miter wheel 7 fixed or mounted upon one of
the side frames f/. Connected to this miter
wheel 7 is a toothed wheel 8 gearing with an
1dle toothed wheel 9,which in turn gears with
a toothed wheel 10 fixed on the paper driv-
ing roller 7% or its axle. The spindle 2 is not

continuous, but has upon it a coupling 2*—
of ordinary tongue and groove construction
as shown—>by which the upper gear of the ap-

by means of the connections of the

75

3¢

()C

100

105

IEQ

[15

[20

125

130




LI

{0

20

30

35

40

55

KiYe

'"lowel wheels 5 and 4 are in gear.
pose of thisprovisionisthatit “affords a means
of regulating the velocity of the feed of the
chart, and is useful in going long voyages for

© 505,361

paratus can be removed from the lower with-

out making any mechanical disconnections

as far asthe driving mechanism for the roller
rt, just deseribed, is concerned.

The two different sized wheels 3 and the

corresponding wheels 4 constitute a means

for driving the chart paper at different ve-

locities. When the upper wheels3 and 4 are
in gear, the speed 1s halt of that when the
The pur-

diminishing the length of chart marked, and

for regulating the rate of speed according to

that of the vessel. Ior instance, when a

steam ship is going full speed, the higher
speed wheels may be in gear, while when 1t

is going at say half speed the lower speed
wheels may be made to gear with each other.
The changing of the speed wheelsis effected

by the mounting shown in Figs. 3* and 3°

consisting of a forked supporting bearing 11
which grasps or spans the boss of the wheels
4, such fork having upon its outerend a screw

pin 12, which passes through a slot in the

suppo:[tmﬂ‘ bracket 15 and has fitted over it,

and working upon it, a milled nut 14, by th’e |
{-and will be retained by it until the erown

turning on or oif of whmh the bea,mw 11 18
fixed or clamped at any part of the bracket
13, and released, at will.

are correspondingly made (or such parts are
equivalently constructed), so that this shaft
will be revolved whenevor the wheels 4 are

This dlﬁ"elentml speed mechanism may be

provided or adapted to give more than two

ates of speed if desired.

The going train or timing meehanlbm is

driven also from the Spmdle 2, from a wheel
15 thereon, through the followin g train of
wheels, namely, 16 to 23, the latter wheel of
which is on the scape-wheel spindle of the
escapement. This escapement may consist
of an ordinary escapement mechanism, and
is of special construction only in so far that
it is a self-contained escapement movement
(including the wheel 23), that is, the parts
thereof are all mounted in a bracket frame s,

the lower limb of which is pear shaped as

shown in Fig. 7, and which limb fits into a
corresponding aperture in the plate /o and is
held therein by screwss’. By this.means the

escapement which is the most delicate part |

of the apparatus, can be readily taken from
the apparatus, examined, repaired, if neces-
sary, and put back, without disturbing the

~other parts of the mechanism; or it may be'

replaced by another escftpement

Through the spindle 2, yet another mech-
anism is operated, namely, the mechanism

- whieh rotates a crown wheel which controls

the action of the pricker actuating mechan-

ism. This mechanism i1s driven flOlIl the

spindle 2 by the toothed wheel 24 fixed there-

The shaft 5 hasa
ﬂattened part or keyway, and the wheels 4

mounted on the same spindle as the crown
wheel. The crown wheel is designated ¢ and
its spindle is 7’.
rate of rotation is timed by the eqcapement

in s, the rate of rotation of the crown wheel ¢

and the rotation of the chart paper feeding
roller 7* are also timed, and that rate is kept

constant by the escapement

The parts of the mechanism of the pricker

| actuatmw mechanism which the erown wheel

icontrols and serves as an escapement de-
vice to, a’re, the lower of the two wheels w0,
on the under side of %’ of which projecting
parts « are provided. The leading edges of
these projections u engage with the teeth of
the crown wheel, and then pass through the
aperture between such teeth. The projec-
tions wu are arranged on the nnder side of «/
in a circular arrangement, there being two
rOwS of them at different radii from the axis
of w’ «* the projections forming the inner

ring bemﬂ‘ disposed in the circle, mldway be-

tween those of the outer set. The effect of
thisis, that as the crown wheel ¢ revolyv es and
releases one projection u, so that it can pass

between its teeth, the followmg projection in

the other row will strike the outer face or pe-
riphery of the next tooth on the crown wheel,

It will be seen that as the 70

80

1e

95

wheel releases it; and thus alternately does

the wheel retain and release successively the

successive projections of the two rows of pro-
i jections on the unde1 side of /.
| of the wheel «’, which takes place in the
manner just described, is imparted to the
rotated, no matter what their position is. ]a,nﬂ'le bar ring e—which actuates the pricker

The motion

mker-——ﬂthrouwh the upper edge of the
wheel w’, which consists of a numbel of in-

| elined phnes and the corresponding under

edge of the wheel ©°, which also consists of a

nu mbel of inclined planes a crosshead v con-

nected to u?; and side rods w connecting v
and the 1infr e together and serving to tI‘ELI]S-
mit the motion imparted to w? by w'. The
lower endsof the rods w are connected to the
ring ¢ by the projecting arms e’ thereon.
The rods « are gulded at the top by the up-
per plate £, mpples v’ fixed upon the upper
side of the crosshead sliding through said
plate; while at their lower pa,ltq the} are

onided by the plates < and 2/, and the table.
f,, through which they pass.
fixed to the crosshead v by the set screws w0/,
and between the plates 7 and 2 they pass
_thIOllC"h hollow columns w*.

The mechamsm by which the lower wheel

u’ 1s rotated consists of a toothed wheel 30
_en oaging with the maindriving toothed wheel

0 (Whleh as above stated, is Operated through

the arbor [), toothed wheel 3L on the same

spindle as 50, and toothed wheels 32, 33, 34,
and finally the toothed wheel 35, which is con-

| nected to or mounted on the under side of

the wheel /.
aupon thearbor.l.
one duven from the. ]arﬂ'e toothed duvmﬂ-

on, toothed wheel 25, and toothed wheel 26 | wheel o

I0C

ICH

IIC

118

The rods w are
120

125

130

This wheel revolves loosely
This mechanismis the only.
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The whole mechanism or apparatus is sup-
ported from the gimbal ring x by the knife
edge supports &’ fixed to the bowl b, while
the ring @ is supported in the side brackets v
by knife edges z* the said brackets being fixed
upon the base.

The means for reducing the degree of vi-
bration of ships’ recording apparatus, or
ships’ compasses, or for neutralizing same, as

tllustrated in Figs. 1 and 14, consists of links

z suspended from the knife edge support «’
by the adjustable serew pivots 2/, and a mass
or weighted body 23 having on it arms, the
ends of which are supported from the lower
ends of z. The ends of the arms of the mass
% and the part of the link z on which they
rest, are formed as knife edges so that the
point of contactis extremelysmall and a free-
dom of movement is provided for. The body
z* acts as mass on one end of the pendulum,
and, 1n this example, is hollow as shown, for
the purpose of containing liquid, and serving
as a chamber in which the vanes ¢’ on the
under side of the bracket g are disposed and
work. "l'he purpose and action of these vanes
in the liguid (which say is glyecerine) in 2% is
that the effect of the vibrations of the two
pendulums on one another, is accentuated,
and the vibrations of the whole apparatus
are the more quickly subdued. The liquid
in z¢ is inclosed by half covers 23 with the ex-
ception of an aperture in the center which
allows for sufficient movement of the vanes
g’, and the mass z* in relation to each other.
The screws 2" serve as pivots,supporting the
hooks forming the upper ends of the links z;
and the adjustment thereby provided is to
enable the Iength of the pendulum supported
on these pivots, and its rate of vibration, to
be regulated at will, so as to give it a relative
rate of vibration to that of the main appara-
tus, in order to obtain the effects desired.
Consequently they serve for different adjust-
terence of weight
of different instruments, and their centers of
gravity, which will necessarily,in many cases,
to some extent, be unequal or different.

In the modifications shown in Figs. 15 to 18,
of this anti-vibration mechanism, no liguid
1s employed, and in such cases the vanes ¢’
would not be used, but the stem ¢* in Fig. 1
would work within the space z'in the mass
or weight z~.

z° represents a rubber ring forming the in-
side lining of the aperture 2% and constitutes
a buffer against which the stem ¢* may strike.
The liquid in the weight or mass z* in Fig. 1
serves a similar purpose with respect to the

vane ¢, but its action is more effective than

the action of those shown in IFigs, 15 to 18, in
so far that the reduction and neutralization
of the vibration of the apparatus is much
more quickly produced by it, than by those
of the latter counstruction.
Figs. 15 and 16 that the mass z* is supported
by gimbals while that in IFigs. 17 and 1S is a

It will be seen in |

q
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namely, that in Ifigs. 15 and 16, 1s somewhat
superior in effect to the latter arrangement.

It is obvious that in the recording appara-
tusillustrated, thewholeapparatussupported
to the gimbal knife edge supports =’ consti-
tutes one pendulum, whose length is that of
the distance between the supporting edge of
the said knife edge support, and the center
of gravity of the whole; while the other pend-
ulums’ length is the distance between the
planes of the points of support of the links z,
and the center of gravity of the mass com-
prising the parts z, and the weight or body
z5, and partsconnected therewith. These dif-
ferentlengths of pendulums and their weights
will always be unequal, and in consequence
thelr rates of vibration will also be unequal:
upon these differential rates of vibration of
this compound pendulum (or these duplex
pendulums) the self neutralization or de-
struction of oscillation rests, and by them the
instrument is quickly brought to a steady
state, after i1t has been setin vibration. The
application of this mode or means of reduc-
ing or neutralizing the vibrations to ships’
compasses will be easily understood, by as-
suming that the whole mechanism on and
above the cover of the bowl b of the instru-
ment shown to be removed, and a compass
card sultably fitted on or in connection with
the magnets; of course the parts such as the
rollers + and " may be assumed to be re-
moved also. At the same time it will be
plain that this anti-vibrator mechanism may
be applied to ordinary ships’ compasses other
than those wherein the magnets work in a
liquid.

The apparatus is adapted to be covered in
for the purpose of conveyanceand protection,
as shown in Ifigs. 13 and 14, the cover being
designated A; the cover is provided with a
door A’ and is adapted to be fitted to and
taken away from the base 7" by the bolts 40,
which engage with and disengage from the
plates 41, by slots, as shown therein. Thisis
a well known device for connecting and dis-
connecting parts together.

The base illustrated in IFigs, 13 and 14 is
sliown In two parts, an upper and an under
one. I'he upper part y* works on a pivot 73,
and has a pointer ¢! on its edge, while on the
lower part of the base the scale 75 marked
with degrees is provided; hence when desired
at any time the instrument ecan be set for a
given course. This is particularly useful in

cases where onlyone pricker markeris used, as

insucha case the nearer the marker pricks the
chart to the center line thereof, the better the
diagram is, and so in such cases when a ship
1s about to sail a straight, or fairly straight
course, it may become advantageous for the
sake of clearness of the chart, and to show
the qaulity of the steering, as well as to pro-
vide distinctiveness between the different
punctures, to settheinstrument on the course
requlred to be steered, so that the single

fixture. I find that the former arrangement, { pricker will lie directly in the vertieal plane
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which passes through the center line of the

chart. When a course has been set, the up-
per part and the lower part of the base may

be clamped together by clamping screws 78
I will now describe the modesof operation,

~and the particular effects produeed by the
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different mechanisms, the effects and pur-

poses of the relative dispositions of certain
parts herein desecribed, and genecrally the ap-

paratus as a whole, |

'The general operation of the apparatus is

as follows: The motor springs being wound
up, and the chart on the store roller  being
passed over the rollers », 7%, and between 7%,

> gnd r°, the operation commences; that isto

say, the chart is moved forward past the
pricker marker, and at the same time at cer-
tain periodsthe marker isactuated and punet-

ures the chart, the position of the pricker or

prickers being maintained by the magnets.

The operation of the roller »* by which the
paper is fed forward past the marker, has
been already fully deseribed. 7The actuation
of the pricker is effected by the releasing of
the wheel «’ by the erown wheel £, namely, as
the crown wheel { revolves at a settled rate of
gpeed (it being driven from the main driving

toothed wheel { through the gear already de-

scribed) it releases one of the projections
on the wheelu’ through the space between its
teeth, while the following projection % on u/,
following the one released comes into contact
with the face of the succeeding tooth of the
crown wheel?, and so stops «’. This amount
of movement of w" will just equal the length
of the distance apart of 1ts inclined planes on

its upper surface, and in that movement the |

inclined planes of %" acting upon the inclined
planes of the fixed upper wheel 7 raises

same to a height equivalent to the depth of

the inclined planes, and then releasesit. The
upward limitof movementof #®and the cross-
head v connected to 1t is illustrated in Kig.

12 to a larger scale, while the normal or lower |

position thereofisshownin Fig.12*and Fig. 1.

The wheel u is, as above stated, primarily

driven from thelargedrivingtoothed wheel 0’,
whichisdriven from the arbor [ (to which the

~innerends of the springs m m/ are connected),

5O

55

and the intermediate gear already described.
The time taken in traveling from one projec-
tion 2 to another is about one six thousandth
(+o%sw) of a minute, and hence the time occu-
pied in the lifting and lowering of the pricker

markeractuating ring e (motion being trans-

mitted toitthroughtherodsw),and the pricker
is- one one-hundredth of a second; that is to

- say, the action of the ring e upon the pricker

60

marker pressing it up through the paper and

withdrawing 1t 1s practically instantaneous.

It is important that this should be so, since
any prolonged contact between the markers
and the part which operates them, would set
them oscillatinginthe horizontal plane,which
obviously would be a serious defect. The
pricker marker shown in the drawings is, as

!

are two prickers ¢, ¢/. This feature was. de-

signed and introduced to render more clear

ordistinguishable the puncturing or marking

of the chart; forinstance, if one prickeronly
be employed, (assuming the ship were sailing
upon a course with this pricker action upon
or about the center line of the chart,) if the
ship were to change her course to the extent

{ of suy ninety degrees, then the small irrqgu—
larvities of the ship’s course due to steering,

or other cause, would not be so easily read or
distinguished as those when the pricker was
acting and puneturing on or about the mid-
dle portion of the chart. But when the dou-

‘ble arrangement herein shown and described

is used, one marker being set say aboutninety
degrees from the other, if one marker be act-
ing upon the extreme edge of the chart, that
is, as far as the marker can mark, the other
will be acting upon and puncturing the center
part of the chart and irregularities are easily
seen; whereas if the part of the chart being

‘marked is between the extremes, the varia-

tions of the course (that is minute variations)

are also, under any circumstances, very plain
‘and easily read. I prefer to make these two

markers distinguishable from one another in

‘the forms of punctures, so that no matter

what course or direction the ship is sailing in,

if one of these differential markers be used

or identified solely in relation to one direc-
tion of variation,say thestarboard varliations,

‘no mistakes can be made, and the direction

of the course of the ship can always be ascer-

tained. These differential markers can be

produced by making one of the points of
split, or of duplex form, and the other a _sm_gle
point; or any other equivalent diffel‘*entl_a,tmg
plan by which the two can be distinguished
in effect upon the chart may beadopted.
Itisimportant that the pointsof the prick-

to avoid oscillations of the marker and mag-
nets after each actuation of the former; also
the center of gravity of the whole marking
device is kept well down below the point of
the pivot which supports it, by bending down
the bars d’ and d? on the ends of which the
jaws d and the balance weights d* are mount-
ed, these parts counstituting the bulk of the
mass of the marking device. |

A further means in connection with the

‘pricker marker, by which I prevent lateral

oscillations of it, and of the magnets, is also

important. It consistsin having the part of
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ers, and the point of the pivot af, be substan- -
tially in the same horizontal plane in order
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the pricker upon which the actuating device

thereof impinges, of rounded form or of small
surface. T find that by making this provis-

- ion, lateral oscillations of the marker, due to

the impaect of said actuating device, are pre-
vented. In the construction of the pricker
shown in the drawings, this provision is ef-
fected by prolonging the stem of the pricker’s
points ¢ ¢’ which pass through the upper
member of the jaw or bifurcated end d, and

already deseribed, in duplicate, thatis, there ! rounding its lower end, so that the uppersur-
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face of the angle bar e, when elevated, and in | pivot by making the liquid more or less buoy-

the act of pressin o the markerup through the

area or surface of the marker, and imparts a

purely vertical thrust, 7. e. without any ob- |

lique resultant of any kind.

The construection and arrangement of the
marker and parts conneected with it, shown
in the drawings, are those which provide for
a complete revolution of the markers, and
puncturing to take place throughout the
whol:e part of the circle. This is caused by
providing the part e as a complete ring, and
a complete circular gapin the table £, and by
having a free and unrestricted path for the
markers.

The connection of the magnets with the
marker is made, as above stated, by support-
Ing the two pontons ¢ in which the magnets
are disposed, from the pivot support a® (on
which the markersare mounted and fixed) by
suspension bars ¢°; hence the magnets and
tpe mounting of the markers are, for all prac-
tical purposes, rigid, as regards all lateral
movements or positions, but the markers are
absolutely free as regards vertical oscillations
or movement from the horizontal plane in
which they lie, by mounting them on the
double gimbal rings d?, d? which connect the
marker arms of the pivot mounting ¢®. Thus,
any movement of thelatter kind, of the mark-
ers, does not in any way affect the position of

the pontons and magnets, or disturb them.

~As regards the magnet pontons, and the
liquid in which they work, the level within
the bowl is ascertained through the filling
tube 0% which is partially of glass and through
which the level of the liquid can be seen.
The pontons ¢ in which the magnets are
disposed, are provided in order to renderthe
apparatus as true and sensitive as possible,
that 1s, to take off or remove as much friction

as possible between the point of the pivot o

which supports themn, and the stoue of the
magnet mounting @® which bears apon it. T
find that a workable arrangement by which
this may be carried out consistsin construct-
Ing the pontons to have a capacity that will
give buoyancy just sufficient to support about
nine tenths of the weight of themselves, and
the magnets they contain, together with the
other mountings and parts connected with
them, leaving thus only one tenth to be sup-
ported by the pivot. The fractions nine
tenths, and one tenth, are approximate only,
and are here used mainly to explain the
method of mounting; but the exact mode
which I adopt by preference, is to use methyl-
ated spirits of wine (or proof alecohol), and to
construcet the pontonsto havesufficientbuov-
ancy to just float them and the parts con-
nected with themm when placed in water, so
that afterward, when placed in this spirit
(the specific gravity of which is about .916,
water being 1) the pontons will sink. T,

however, may adjust the weight upon the

i
paper, comes into contact with a very small |

1

ant by adding more water, or more spirit.

The ring b° which surrounds the neck 0* of
the cover b’ of the bowl, is provided to catch
any liquid which may flow over the lip of U,
or pass over same by capillary attraction.

The pivotal point of the pivot ¢ is sub-
stantially in the exact horizontal plane in
which the gimbals supporting the apparatus
lie, so that the point of said pivot has no mo-
tion, no matter whatoscillations may be given
to the instrument; and consequently the os-
cillations of the instrument are not trans-
mitted to the marker, and it therefore always
remains at rest and undisturbed.

Regarding the chart, the roller 7 on which
the blank chart paper (or ruled paper as the
case may be) is stored, is disposed directly
beneath the central axis of the instrument
for the purpose of avoiding the unbalancing
of the apparatus as the weight of paper be-
comes reduced, due to its being drawn ofif 7.
If the coil or store of paper be disposed out-
side of the center of gravity of the instrument,
the uncoiling or removal of the paper from
it, unbalances the instrument somewhat,
which is objectionable. The drawing oft
roller »* has a rough surface at each end,

75
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()0

namely, at the parts »'", where it is slightly 95

of larger diameter than the central portion,

These rough parts of course are the propel-

ling partsof theroller,the paper being pressed
on to them by twin rollers 22, the largest and
operative parts at the ends thereof, and which
lie over the parts 2 of 7, being also rough-
ened. These duplex rollers are introduced
to effect the better regulation and guidance
of the chart, and at the same time keep it
properly down upon the parts % The roller
r* at its extreme ends is larger still than the
partsr¥,and theseenlarged parts form flanges,
between which the paper lies, and by which
it 1s partially guided. The outside edges of
the rollers 79, 7% that is the part of these roll-
ers which bear upon the paper, just lie within
the flanges formed by the enlarged ends of
the roller »* just referred to, and thus these
rollers 7%, 1% are kept within their proper place
by the said enlarged parts. -
1o Indicate upon the chart “time” marks,
I provide upon one of the parts »%of the roller
r* (say the starboard side) a number of points
rt (say four) in order to show the distance of
chart moved by each revolution of % This
will show upon the chart the duration of time
any given number or lengths of markings (..
e. puncturings) has taken to be impressed in
the paper, and serve as a mark of identifica-
tion as to which is the port and which is the
starboardside of thechart. Asamodification,
these parts 7! may be provided on both ends

~of therollersto equalize matters,and they help

also to move the chart. In this ease one of
the points is of double form (or equivalently
formed) in order to identify the port and star-
board sides of the chart.
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In Fig. 3 the rollers ?"5 0 are shown recessed | the duplex arrangement is used, the eccen-:

near thelr outer edges. These recesses wonld
come or lie over the course traversed by the
points r'';and by them the points are free to
puncture or pdbS throng
injury.

A pointer 72 is fixed on the side frames f" |
directly above the center of 74, and a scale is -
provided on one end of * (as shown in Fig.8).

The division shown is in twelve parts, repre-
senting five minutes for each division, so that

the roller 7* will make one 1‘6?011]{10n in one_

hour.

The purposes and eﬂectb of the ring ¢ are .
fo form a surface of resistance or a backmn‘

to support the paper, and prevent it benw
lifted when the pricker pointse, ¢’ are passed
upward into the paper. But it also serves as

a protractor, it being provided with a scale of

degrees, (as shown in Fig. 8)) or points, by
which the exact degree or point which the

ship is sailing can be seen and read off, while
the mstrument 1s going; and the parts of the

apparatus above thl% 111]0‘ are 8o elevated and
out of the

easily be done. Also, the pricker or its ef-
fects can thereby be emmmed and seen wnh
facility; and further, the thumb-screws ¢’

which hold the ring ¢ in position can, by this

arrangement, be qmek]y and Ieadlly un-
secrewed and the ring ¢ removed, and re-

placed, whenever desired, and with facility,
as no obstructions whatever exist, the only

parts connecting the upper structure of the |

apparatus with the table f, being the support-
ing ¢olumns Ah.
and 24 that the under side of the ring g g  stands

~a little above the surface of the mblef, while

its wings ¢* (Figs. 1 and &) which support it,
and fix it upon the table, come into contact
with the table /. Ience a space is provided
between g and the surface of the table f to

allow a free passage of the paper through the

machine. With respect to the springs m,m’
(which are by preference of steel), it will be

observed that theyare respectively connected

at one of their ends, 7. e., their outer ends, to

their other,namely,their inner ends,are con-
nected to the arbor [ exactly opposite each
other, t
s, and projecting
hooks I8 and 7’ on the arbor dnd case, respect-
ively.
tercoiled one witllin -the- other, as deseribed,
and fixing them 1in relation to each other as
described, any unbalancing due to eccentrie
projection of a spring in uncoiling is balanced

exactly by the other; and consequently not.

only is a perfect balancing of the whole ap-
paratus preserved, but the possible error of
theinstrument which might acerue by such an
eccentricunwinding of onespring, through its
inflaence upon the magnets, (althouwh said
spring were mounted over the axis of the
maﬂnets) is Obvmted that is to say, when

1 the paper Wlthout_

way, and so arranged, that this.
reading of the scale and chart can the more

It will be seen by Figs. 1, 2,

the connections beinﬂ' effected by pro-.
_Vidmfr holes m the springs

By so arranging the two springs, in-

tric uncotling and subsequent prmeetmn of
the center of the mass of the spring without

the center line or axis of the magnets, and its

effect upon the magnets, are neutralized by an
equal and 0pp051t10n or counter projection of
mass, by simultaneous eccentric uncoiling of
the sec}ond spring, and so errors due to %ueh
causes, are absol utely prevented.

| Althmwh thesprings are shown in the draw-
ings, one Within the other (and this is the ar-
I'anﬂ*ement I prefer),still they may bedisposed

'one above the other if desired, so long as

they are adapted to uncoil and act in the
manner just deseribed.

I prefer to finish the outside of the bowl
and its cover bright, as T find that by so do-

1ing the heat rays are absor-bed at a far smaller

rate than if these parts are left dull, or have

any dark colorupon themjandin consequence
of this, the rate of evapomtlon of liquid 1in
the bowl is kept as small as possible. Prob-
ably about one tablespoonful is evaporated
in lieu of the two or three or more in the same
given time. It may be also here

', and

that is to say of metal which has noinfluence
upon the magnets.

I wish it to be understood that although at
present I prefer to have the mechanism here-

in described of the formsshown,yet it is tobe
understood that these particular forms may
be modified without departing from their gen-
eral prineciple of construection and purposes.

As an instance, I may mention the marking

device. This need not necessarily be pro-
vided with punctuaring points, since any form
of marking point or device which would re-
cord an impression upon the paper, may be

used in substitation thereof; nevertheless, I

prefer the puncturing form of marker.

Tt is also to be understood that the differ-
ent features according to this invention here-
in described and shown (that is, the features

claimed in the claiming clauses concluding

the Spemﬁcatlon, may be used 111dW1dua,11y
in connection with ships’ course recorders

‘which differ otherwise radically from that

which I have deseribed and 11111%t1*a,ted in the
dmwmﬂ‘s

IIavmw now described this invention,T de-
clare that what Iclaim in respect thereof is—

1. In a ship’s course recording apparatus,
the combination of a diagram sheet or chart;
magnets adapted to retain a north and south
position, and inclosed in a ponton or cham-

ber: a vessel containing liqaid, in which said

pontons work; and a marking device con-
nected to said magnets, and by which said

,dla,ma,m or chart is marked.

2. In a ship’s course recording &ppamtus,
the combination of a diagram sheet or chart;
a bowl or vessel for containing liquid; a
marking device adapted to mark said chart
or sheet: and magnets connected with said

remarked
that all the metallic parts of the instrument
with the exception of the springs m, m
the arbor are made of non-magnetic metal,
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marking device, and controlling the position
thereof, and contained in a ponton or pon-
tons, immersed in said liquid at a constant
depth the buoyancy of which is sufficient to
carry the weight of the magnets, whereby the
pressure on the supporting point of the
marker 18 rendered small; substantially as
herein deseribed.

3. In a ship’s course recording apparatus,
the combination of a bowl b adapted to con-
tain a liquid; magnets o disposed within the
cald liquid in pontons a/, immersed at a con-

stant depth in said lignid and connected with

a marker supported upon a central support
a*; a cover O’ over the bowl b, and a motor
mechanism supported upon said bowl, and
adapted to operate a diagram chart orsheet,

and the marker; substantially as described. |

4. In a ship’s course recording apparatus,
the combination of a bowl adapted to hold
liquid; a pivot on which the magnets are
mounted and supported; pontons containing
sald magnets and disposed in the said liquid;
a marking device separate from the magnets
connected by suspension bars to the pontons
containing said magnets, said pontons being
below the point of support of said marking
device; substantially as and for the purposes
set forth.

5. In a ship’s course recording apparatus,
the combination of a diagram sheet or chart,
magnets adapted to retain a north and south
position, and a marking device disposed in a
plane above that of the magnets, but con-
nected thereto and mounted upon a central
pivot, and having two pricking or punctur-
ing points by which two lines of punctures
are marked and recorded on the diagram
sheet, substantially as and for the purposes
set forth.

6. In a ship’s course recording apparatus,
the combination of a diagram sheet or chart;
magnets adapted toretain anorth and south
position; a marking device connected with
the magnets, consisting of two arms with
puncturing points; a pivot on which said
marking device is supported; weights on said
marking device opposite to and on the oppo-
site side of said pivot whereby said arms are
both counterbalanced; and a loose joint con-
nection between said arms and the magnets.

7. In a ship’s course recording apparatus,
the combination of a diagram sheet or chart;
a table over which said diagram passes; a
marking device mounted upon a pivot below
sald diagram, and retained in a north and
south position by magnets; and a ring mount-
ed  above sald diagram sheet or chart, and
serving as a protractor and as a means of
keeping the said diagram on the table; sub-
stantially as set forth.

8. In a ship’s course recording apparatus, a
marker pivotally mounted upon a fixed or
immovable pivot, and whose position is re-
tained by magnets, in connection with a cir-
cular bar engaging with the end of said
marker and adapted to be raised and de-

505,361

pressed by suitable operating or motor mech-
anism on the apparatus, to actuate said
marker, throuehout the whole cirele; sub-
stantially as and for the purposes set forth.

9. In a ship’s course recording apparatus,
the table f over which a recording chart
moves, a markoer pivoted centrally below said
table, the complete ring e for actuating said
marker at its end, the side rods w disposed
diametrically opposite each other and con-

75

nected to said ring at each side thereof, the

cross head v mounted centrally above said

ring and connected to said rods w, the wheels
1" uw® and suitable motor mechanism disposed
above sald ring and adapted to operate one
of said wheels and to raise and let fall the
cross-head v, the upper of said wheels belng
ixed to sald cross head, and meshing witl
and operated by said motor actuated wheel,
substantially as and for the purposes set
forth.

10. A ship’s course recording apparatus; a
tableover which the recording chart or paper
18 moved; a marker controlled by magnets
disposed and operating belowsaid table; a mo-
torspring orsprings disposed above said table
and supported thereon; a going train ortime
keeping mechanism directly undersaidspring
or springs but disposed abhove said table and
sald going train, whereby access to the table
below the motor can be had; and a mechan-
Ism disposed directly above said motor spring
orspringsand connected with the marker act-
nating device,and adapted toactuate and con-
trol said marker; substantially as set forth.

11. In a ship’s course recording apparatus,
a Spring or springs disposed centrally above
the marking device; an actuating device en-
gaging with the end of said marker adapted
to operate same; and a pair of wheels o/, ©*
having ineclined teeth or planes meshing with
cach other, one of which is adapted to be ro-
tated by said spring, and the other is fixed
and connected with said marker actuating
ring, whereby, when the operative toothed
wheel 1s rotated saild corresponding wheel
and the said marker actuating device is first
raised and then Ilowered; a cross-bar v
mounted centrally across the wheel 2%, and
side rods w connecting the cross bar v with
the marker actuating device substantially as
set forth.

12. In a ship’s eourse recording apparatus,
the combination of the wheels 1" and 2?, by
which the marker actuating device is oper-
ated; a spring connected to and adapted to
operate one of said wheels, 1/; projections or
teeth 2 on w’, comprising two annular rows
of detents; and the crown wheel ¢ operated
also through said spring or other spring, and
adapted to stop and release said wheelw?and
act as an escapement, whereby the marker
actuating mechanism is controlled and inter-
mittently operated; substantially as set forth.

13. In a ship’s course recording apparatus,
twomotorsprings arranged centrally with the

| pivot of the magnet, and adapted to uncoil
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on opposite Sldes of the centel of the motor
mechanism, said springs being connected

through smtable mechanism Wlth the marker
of the apparatus and the recording chart or
diagram feeding device; whereby the center
of gravity of the appamtus remains undis-
turbed when the springs uncoil and the ac-
tion of said springs upon the magnets 18 neu-
tralized; substantially as set fmth

14. In a ship’s course recording apparatus,
the combination of two springs disposed
within a case and centrally over the pivot of

the magnets thereof, the outer ends of which |
springs are connected to the inside of the

case, and their inner ends to the arbor of
the motor mechanism; two driving toothed
wheels, one fixed or formed on the outside
lower part of said case, and the other fixed
to the arbor and disposed at the top of sald
case; the said two wheels being moved in op-
posite directions one being adapted to drive |
the going train or time mechanism, the paper
fe{-}(fllmﬂF 101161 and the mechanism which con-
trols the 111&1]{61 actuating mechanism, and

the other being adapted to “drive said marker
actuating mechanism; substantially as de-
seribed. | |

15. In a ship’s course recording apparatus,

a marker with magnets connected therewith
by which a north and south position thereof
is retained, a pivot supporting said marker
and magnets, and mounted in a gimbaled or
swinging frame, a chart or paper storing roller

mounted directly beneath said magnets, |
marker, and pivot, and guiding and feeding

rollers over which the S&ld chmt paper 1s fed
in a horizontal direction past said marker,

and suitable motor mechanism adapted 10
drive or actuate said feeding roller, whereby

the cenfer of gravity of the apparatus1 is main- 4o -

tained when the paperis moved off said roller,

and the magnets and marker retain their hom- -

zontal posrcwn and the apparatus does not
become tilted in its gimbaled or swinging -
frame, substantmlly as described.

16. A ship’s course recording apparatus,
having the recording mechanisms comprising
a, motor mechanism, a marker and ma,trnets, |
mounted as & whole at each sideupon a gim-
bal ring or equivalent support upon which 50
sald apparatus isfree to oscillate in one plane;
and a pendulum in combination therewith
having different rate of vibration, Whmeby
the varmtmns or oscillations of the appa-
ratus are diminished or neutralized; substan-
tially as descr ibed.

17. A ship’s course recording a,ppma,tus |
having the recording mechamsm comprising
a motor mechanism; a marker and man'nets |
mounted as a Whole in a suitable ﬂ‘lmbal ring 60
on pivots, and which when oscﬂlated acts as
a pendulum; a mass or weight suspended by
a free joint connection from said apparatus

45

55

and acting as a secondary pendulum, and

having a Vessel filled with suitable liquid; 65
and a vane or vanes on the apparatus and

disposed within the ligquid in the said vessel;

substantially as and for the purposes de-
scribed.

In testimony whereof I hereunto affix my 70
swnatule in presence of two witnesses.

JOHN HOPE.

Wltnesses

_ T. RYDER MAWDSLEY,

Notary Public, 2 Cook Sémet Liverpool.
- JAMES A. COU3ROUGH

15 Water Street, Liverpool.
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