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To a// ?v/v??, ?? ??? ??7?ce77?: 
Be it known that we, ARTHUR WRIGLEY 

and JOHN HOPE, both subjects of the Queen 
of Great Britain and Ireland, residing at Liv 
erpool, England, have invented certain new 
and useful Improvements in Ships Course 
Recording Apparatus or Compasses; and we 
do hereby declare that the following is a full, 
clear, and exact description of the inven 
tion, which will enable others skilled in the 
art to which it appertains to make and use the 
S80, 
Our invention consists of the combination 

of certain mechanical devices arranged to 
coact with reference to each other to produce 
the results hereinafter fully specified, the 
points of novelty being designated in the 
claims concluding this specification. 
According to one construction of a ship's 

course-recording apparatus provided With or 
having in connection with it improvements 
according to this invention there is employed 
a compass - card combined with magnets in 
the ordinary way, or magnets only, and mount 
ed on a pivot; a spring, electric, or other 
equivalent motor mechanism; gimbals by and 
upon which the above mechanisms are mount 
ed and swing; a diagram-sheet of paper or 
other suitable material and means for hold 
ing, guiding, and moving same; a device 
adapted to be controlled by the position of 
the magnets and provided with a marker by 
which the diagram is marked and the course 
registered; mechanism operated by the motor 
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by which the marker is actuated, and a table 
over and upon which the diagram moves. 
When the above combination of parts is 

used, the motor has to perform the functions 
of moving forward the diagram-sheet at a 
uniform rate of Speed, corresponding With 
suitable divisions of time and to actuate the 
markar at equal and predetermined intervals 
of time, and such motor may consist of a suit 
able spring-driven clock-work. The actua 
tion of the marker is a sudden one, and is 
effected, preferably, by an escapement motion, 
which allows the motor to operate at certain 
intervals of time, the length of time of op 

eration at each escapement being only suffi 
cient to rapidly and suddenly actuate the 
marker. 
The above sets forth generally the nature 

of this invention, and to make it clear we will 
describe it with the aid of the drawings ac 
companying the specification and forming a 
part thereof. 
The drawings, together with the description 

of them, Set forth examples of apparatus de 
signed, constructed, and adapted to operate 
in accordance with the method of recording 
a ship's course above generally described. 

In the various views I use the same letters 
and figures of reference to denote the same or 
like parts wherever they occur. 

Figure l is an elevation, shown partly in 
Section, of an apparatus having the arrange 
ment or Colnbination of parts specified above 
and where the magnets and card work in a 
liquid. Fig. 2 is an end view, and Fig. 3 is a 
side elevation, of the recording mechanism. 
Figs. 4 and 5 are sectional plans taken at the 
lines X X and Y Y, respectively, in Fig. 1, 
Fig. 4 being seen from the under side. Figs. 
6 and 7 show the motor mechanism. Fig. S 
shows the mechanism for operating the marker 
in plan. Fig. 9 illustrates in part sectional 
elevation a recording apparatus according to 
this invention, in which the mechanism is em 
ployed in connection with magnets without 
a compass-card. Fig. 10 is a plan of the 
magnets and marking device used in the ap 
paratus shown in Fig. 9. 

Referring to the drawings, the apparatus 
shown is what is known as a “liquid-com 
pass, C, being the compass-card and a? the 
magnets beneath it. 
B is the bowl which contains the compass 

card Ct. and magnets Ct. and the liquid in which 
they work. 
C is the glass cover. 
The only communication of the surface of 

the liquid in the bowl B with the outside at 
mosphere is through the apertured, provided 
in the cap D, this cap being supported by the 
glass C. 
E is the gimbal-ring by which the compass 
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bowl IB is supported, A' being the support 
ing-journals, it being understood that the ring 
E itself is gimbaled to a suitable support or 
case in the usual way. 

b is the pivot on which the card a swings, 
and a” is the socket of the card a and mag 
nets a' and on which it is free to turn. 
d is the point of the marking device and 

consists of a pricker. 
f is the traveling diagram-sheet. 
f', f', and fare respectively rollers serv 

ing as a means for storing a continuous length 
of diagram-paper and drawing it off and mov 
ing it past the marker-point d. 
g is the table over which the diagram-sheet 

f passes. 
B' are standards which support the upper 

mechanism of the apparatus from the bowl 
B by passing through snugs g on the table gy. 
F designates generally the motor mechan 

1SI). 

The diagram-sheet passes between the table 
g and the bottom of the case in which the 
motor mechanism F is contained, and in the 
ath in which the pricker-point d' works, is 

provided with a projecting plate g, having 
an aperture g’ or an equivalent recess or 
depression therein, the table g being also 
provided with a corresponding aperture g. 
These apertures are provided along the whole 
path of the prickerd. The aperture gin the 
plate g is provided for the purpose of allow 
ing the pricker d to pass well through the 
diagram. 
The function of the marking device is to 

puncture the traveling chart fat certain pre 
determined intervals of time, and We will now 
describe the means by which this action is di 
rectly effected and the details of construc 
tion of this mechanism by which the punct 
uring is carried out. 

Referring more particularly to Figs. 1 to 
8, the socket, aº of the magnets a' is con 
nected to the marking device by means of 
the standard d', such device being disposed 
below the table g and working upward in 
its piercing action. The marker device con 
sists of a pricker-bar d, having at its end 
the point d, at which end it is bifurcated, 
and at the other end d is provided with a 
counterbalance - weight d'. Its connection 
with the standard d is a free one, and con 
sists of a jaw d and pin passing through it 
and the bar dlº. This baris free to move about 
its axis in the vertical plane. The action of 
the marking device in puncturing the dia 
gram-sheet fis effected by the angle-shaped 
bar c, which is operated by the motor. Its 
motion consists in being suddenly and inter 
mittently raised and lowered. The horizon 
tal flange of the bar c is disposed directly in 
the bifurcated end d of the marker and is 
continued round in an arc of a circle, so that 

for all angular positions of the pricker d in 
relation to the axis thereof and the diagram 
this flange will act upon the pricker-bar dº di 
rectly under the pricker d. The movement 
of the bar c is effected at certain intervals of 
time-say minute intervals-by the motor 
mechanism at F through the side rods c', 
which are connected to the barc. The motor is 
a spring one, and one spring only is employed 
to actuate all the parts and perform all the 
functions of the apparatus. The marking 
device is worked and controlled by an escape 
ment mechanism. In this mechanism we em 
ploy a wheel k, on the lower side of which 
there are two sets of projections lc’ and k, 
such projections being arranged at different 
radii. In connection with this wheel we em 
ploy the lever j with the stop jat its end. 
It is fulcrumed at jºin the center, and is pro 
vided at the opposite end with a fork h, which 
embraces an eccentric cam 6. This cam 6 is 
mounted on the shaft 7, and is worked from 
the wheel 7 through the gearing shown in Fig. 
6, which gearing is operated, primarily, from 
the toothed wheel 10, fixed to the cylinder 10, 
within which the spring of the motor is fixed. 
The wheel ke on the other hand is operated 
through the wheel1, pinion 2, toothed wheel3, 
idle-wheel 4, and pinion 5. 
To operate the above-described two sets of 

gearing, one end of the motor-spring within 
the cylinder 10 is connected to such cylin 
der, while the other end is connected to the 
winding - shaft 18, such connections being 
made in any known suitable way, and the 
winding up of the spring being effected by 
rotating the shaft 18 in the direction of the 
arrow shown in Fig. 7. The tension of the 
spring of the motor is retained by and sub 
sequently given out to a pawl 19, which en 
gages with a ratchet-wheel 20, the pawl be 
ing pivoted to the wheel 1 and the ratchet-. 
wheel 20 being fixed to the shaft, 18. During 
the process of winding, the upper gearing 
(shown in Fig. 1)-that is, the gearing above 
the cylinder 10, and which is fixed to and 
operated by the wheel 10-remains stationary. 
The motor - Spring is placed concentrically 
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With the axis of the magnets a-that is to say, 
its axis is coincident with the axis of the mag 
nets-and thus the influence of the spring 
upon the magnets is neutralized. 
The action of the marking-device-actuat 

ing mechanism is effected as follows: The 
calm 6, by its rotation from the upper gear 
ing above specified, causes the bar i to be 
Oscillated, and in such oscillations alternately 
moves the stop j of the bari to and fro from 
the respective paths of the outer and inner 
sets of studs c' and k, thereby allowing the 
wheel k at each oscillation of the barj to 
move from one stud lic' to the succeeding 
stud lic, then again back to another studk', 
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and so on alternately. In each of these move 
ments the upper projections l' of the wheel 
lc act upon the turned - down ends an of the 
levers m, which are rigidly mounted on the 
shaft n, first raising them and then allowing 
them to fall. The force of the spring be 
ing constantly exerted upon the wheel k, 
tending to rotate it, it follows that the instant 
the wheel is freed by the action of the cam 6 
it is instantly rotated and the full stroke, 
which is a portion of a circle, is made. 
During this stroke, which takes only a mo 
ment of time, the whole action of recording 
is effected. These motions-i.e., the lift and 
fall of the levers n-are transmitted to the 
semicircular angle-bar c and so to the pricker 
point d through the levers n, which are fixed 
on the ends of the shaft n, on which the le 
vers m are mounted, and the vertical rods c', 
which are formed and arranged vertically on 
the bar c at each side, and are guided above 
and below by the frame or case F, through 
which they pass and work. 
The diagram-sheet fis coiled on the barrel 

f' on the right-hand side of the drawings in 
Fig. 1 and passes between the table g and the 
bottom F of the motor-case F and the guide 
plate g, and is fed forward by rotating the 
opposite roller f', the paper being pressed 
onto the surface of such roiler by another 
rollerfkept up to and pressed upon the other 
surface of the paper by means of the spring 
f', acting through the leversif, fulcrumed at 
f, and to the opposite ends of which the 
roller f is mounted. The pointerf indicates 
the time taken by a revolution of the roller f'. 
The movement of the winding-off roller f' is 
effected through the pinion 21, (operated by 
the toothed wheel 10,) shaft 22, worm 23, worm 
wheel 24, toothed wheel 25 on the shaft of the 
worm-wheel 24, pinion 26, toothed wheel 27 
on the same axis aspinion 26, and, lastly, pin 
ion 28, which is mounted on the axis of the 
winding-off roller f'. This gear is best shown 
in Figs. 1 and 5. 
The motor is kept in constant motion and 

is a time-keeper. Any suitable clock-work 
motor may therefore be employed in the ap 
paratus. 
The whole apparatus must of course be con 

structed so as to keep a true balance in its 
Supports. 

Figs. 9 and 10 illustrate a modification of 
our ship's course - recording apparatus, in 
which the recording mechanism is employed 
in connection with magnets without a com 
pass-card. The magnets a' in this case are 
supported from the socket a by the bars a, 
and the pricker-bar dº in this case is con 
nected to the socket a by gimbal-rings d' and 
d', which lie in the same plane as the point 
of the pivot b, by which the magnets a? are 
supported. By this mode of mounting it the 

oscillations of the magnets out of the hori 
zontal plane, due to the rolling or pitching of 
the ship, are not to any material degree im 
parted to the marking device, and hence its 
oscillations out of the horizontal plane, due 
to those of the magnets, are practically insig 
nificant, and, moreover, by this arrangement 
the magnets and marking device are enabled 
to move out of the respective horizontal planes 
in which they lie without having an effect 
upon each other. Hence, although they are 
connected together, they have perfect free 
dom in these respects; but at the same time 
the position of the marking device is fully 
controlled by the magnets in respect of an 
gular motion about its axis. The angle-bar 
c is in this case circular, and the pricker-bar 
d is free to pass all round. The roof of the 
bowl Bisprovided with a cup D', which is filled 
with liquid, and the socket ais provided with 
a cap iD, which dips into the liquid-cap D’ 
and makes an air-tight joint, and so prevents 
escape of vapor of the liquid in the bowl. 
The mechanisms for actuating the marking-de 
vice pricker-point d and the chart in this case 
are the same as those set forth with reference 
to Figs. 1 to S. In this case the whole appa 
ratus will be mounted on gimbals in a suitable 
support in the same plane as the point of sup 
port of the pricker-bard, as in the previously 
described arrangement. 

In using the apparatus on a ship about to 
steer on a settled course the pricker-bard of 
the marking device should be so set that it 
lies over the center line of the diagram? when 
the ship lies in that course-that is to say, 
assuming the vessel were about to sail in an 
easterly course, when the ship's head lies in 
that course the marking - device pointer d 
should stand in line with the center of the 
diagram. To comply with this condition, the 
bowl B containing the magnets (which always 
lie north and south) and carrying the diagram 
sheet f should be moved so that the center 
line of the diagram, which represents such 
easterly course, is in line with the marker-bar 
d, so that any deviation that the ship's head 
may nake from this easterly course will be 
correspondingly marked upon the diagram. 
Should the bowl and diagram not be moved, 
the marker d will mark the diagram with a 
line parallel with the center line, such line 
representing the easterly-course line, and any 
deviation from this line will show the devia 
tion in the course of the ship. 
The diagram inlay be marked with lines 

running parallel with the direction of its 
length and motion and with semicircular lines 
or arcs of circles intersecting such parallel 
lines, the radius of which is that of the radius 
of the pricker from its pivot, and in the cen 
ter of the diagram there may be provided a 
more strongly-marked line. The points of 
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intersection of the arc lines and the parallel 
lines would correspond with divisions of a 
circle. 
At the edges of the chart divisions of time 

may be marked in hours, a suitable distance 
for travel of the diagram past the marker for 
each hour being about three inches; but it 
may be more or less than this, as desired. 
IIence it will be seen that the longitudinal 
dimensions of the diagram are or correspond 
with divisions of time, and that the lateral 
dimensions taken in arcs of circles correspond 
with or denote parts or divisions of a circle, 
and are used, in connection with the mark 
ings of the marking device upon the diagram, 
as measures for each moment of time of the 
extent, if any, of the divergencies of the line 
marked from the centerline of the diagram 
i. e., from the set course in which it has been 
desired to steer the ship-while the markings 
taken longitudinally at any point indicate 
the time at which such marking is recorded. 
The pricker may be conveniently caused (and 
regulated) to make one mark or puncture per 
minute. 
We desire it to be distinctly understood that 

our invention is not limited to the precise 
forms or constructions of devices or combina 
tions of devices illustrated or described, since 
their equivalents may be employed, and Va 
rious modifications not differing or departing 
from their essential or controlling features Ol' 
purposes may be substituted without depart 
ing from either the principal, purposes, or 
scope of the several features of the invention; 
also, we wish to state that the improvements 
connected with the recording apparatus and 
the manner of its operation and the parts em 
ployed therefor may, by simple modifications, 
be readily adapted and employed in combina 
tions with recording compasses or apparatus 
of other types than the one illustrated and 
particularly described. On the other hand, 
we wish it to be understood that We make no 
claim, generally, to a recording mariner's com 
pass or apparatus-that is, a compass or ap 
paratus by which the course sailed by a ship 
has been proposed to be produced and re 
corded upon a diagram-as We are aWare that 
such a type of apparatus has heretofore been 
suggested; but 
What we do claim in respect of or under the 

herein-described invention 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, a marking device by which said dia 
gram or chart is marked and connected to said 
magnets by a free-joint connection, Whereby 
said magnets and marker are free to be moved 
out of the plane in which they respectively 
lie without affecting each other. 

2. In a ship's course-recording apparatus, 

the combination of a diagram, sheet, or chart, 
lmagnets adapted to retain a north and South 
position, a marking device disposed in a dif 
ferent horizontal plane to that of the mag 
nets, but connected thereto by a suitable loose 
joint connection and having its position con 
trolled thereby, and the marking-point of said 
marker being disposed outside the vertical 
plane of its own axis and that of the magnets, 
and a mass connected with said marking-point 
and disposed on the opposite side of said axis 
by which said marker is counterbalanced. 

3. In a ship's course-recording apparatus, 
the combination of magnets suitably mounted. 
and adapted to remain in a north and south 
position, a marker mechanism separate from 
said magnets and gimbaled to the magnet 
mounting about the axis thereof, said gim 
bals being disposed in substantially the same 
plane as that of the point of bearing of the 
mounting of said magnets with their support 
ing device, and a diagram sheet or chart 
adapted to be moved past said marker. 

4. In a ship's course-recording apparatus 
wherein the course traveled is marked upon 
a diagram sheet or chart, the combination of 
magnets suitably mounted and adapted to re 
main in a north and south position, a marker 
device connected with said magnets by a gim 
bal-joint connection and controlled thereby, 
the plain in which the gimbals are disposed 
being slightly above the center of gravity of 
said marking device. 

5. In a ship's course-recording apparatus, 
the combination of magnets suitably mounted 
and adapted to remain in a north and south 
position, a marking device the position of 
which is controlled by said magnets, a dia 
gram sheet or chart adapted to be moved and 
marked by said marker, and a spring-motor the 
center of the spring of which is coincident 
with the vertical axis of the magnets, where 
by its influence upon the magnets is neutral 
ized. 

6. In a ship's course-recording apparatus, 
the combination of magnets a' and the mark 
ing device d, connected thereto, the point of 
support of said marking device being coinci 
dent with the point of support of the mag 
nets and having a bifurcated end d, the bar 
c, meshing With Said bifurcated end, and suit 
able motor mechanism, the expenditure of 
the power of which is adapted to raise and 
lower said bifurcated end, substantially as 
set forth. 

7. In a ship's course-recording apparatus, 
the combination of the vessel B, having a 
suitable liquid therein, magnets a, disposed 
and Working in said vessel, the marker d, 
connected with said magnets and having a 
pricker d on the end thereof, bar c, connected 
or meshing with the end of said marker, an 
escapement mechanism connected with said 
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bar c and through which it is intermittently 
and suddenly operated, and the spring-motor 
F by which said escapement is operated, sub 
stantially as set forth. 

S. The combination of the magnets (, pivot 
b, on which said magnets are mounted, mag 
net-mounting a, gimbals d' d', mounted on 
the mounting a, marker-bard, mounted on 
Said gimbals, and pricker marking-point d, 
substantially as set forth. 

9. The combination of the marker dº, hav 
ing a point d, the bar c for working said 
marker, the escapement-wheel k, the escape 
ment-lever i by which said wheel k is con 
trolled, and the spring-motor by which said 
lever i and bar c are operated, substantially 
as set forth. 

In testimony whereof we, the said ARTHUR 

WRIGLEY and JOHN HOPE, hereunto affix our 
signatures in presence of two witnesses. 

ARTHUR, WERIGLEY. 
JOHN HOPE. 

Witnesses to the signature of the said Ar 
thur Wrigley: 

EDWARD WILLIAM. BYRT, 
9 Bell'edere Bath, Clerk. 

JANE KATE WALLIS, 
4 Residences, South Kensington Museum, S. 
W, Spinster. 
Witnesses to the signature of the said John 

IHope: 
F. J. EDGAR, 

14 Water Street, Liverpool. 
J. A. COUBROUGH, 

15 Water Street, Liverpool. 

5 

  


