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My invention relates to devices for solving 
problems in plane geometry and more particu 
larly to computing devices which are applicable 
for use in solving problems in aerial navigation. 

In the navigation of highspeed aircraft, the 
Solution of various problems must be accom 
plished quickly, accurately and with the fewest 
mental calculations and manual operations pos 
Sible. In single seater aircraft it is necessary 
that the pilot keep one hand on the controls 
and perform all of the navigational plotting 
With the other hand. This requires the use of 
a computing instrument which may be operated 
to solve the necessary problems with the utmost 
ease and Speed, and Which is very compact in 
Structure. Furthermore, it is desirable to emi 
ploy, for the purpose Stated, an instrument which 
is extremely light in weight, which may be easily 
and cheaply manufactured, and which is of 
rugged and durable construction. 
The art of aerial dead reckoning centers around 

the ability of the navigator to determine the 
force and direction of the wind and to apply 
such wind data as is obtainable to correct his 
course and Speed. Furthermore, as the Wind 
changes with time, place, and altitude, every 
Opportunity should be taken to check or cor 
rect wind data. In flight, the heading and air 
Speed are generally accurately known. If the 
track and groundspeed can also be observed or 
computed, the force and direction of the wind 
can be found by the Solution of a triangle of 
Velocities. Or if the drift angle can be deter 
mined on tWo different headings, at the same 
or different airspeeds, the wind can be found 
by the Well known double-drift method. Simi 
larly, the wind can be found by plotting the 
groundspeeds on two different headings. As a 
pilot flies in and out of clouds, over lighted cities, 
past radio beacons, etc., various of these Wind 
data become available from time to time. 

It is, therefore, an object of my invention to 
provide improved means Which may easily be 
operated to graphically record and visually cor 
relate all such wind data as can be obtained, 
as well as to continuously correct the same and 
apply the results obtained thereby to enable 
one to navigate aircraft by dead reckoning. 
A further object of my invention is to provide 

an improved graphical computing device having 
plotting lines, scales and indices and means to 
permit marking of indices, so arranged that 
magnetic variations, magnetic headings, true 
headings, drift angles, courses, true Wind direc 
tions, true wind speeds, airspeeds, groundspeeds, 

(C. 33-1) 
Carriers' courses, carriers' speeds, relative wind 
directions, relative wind speeds, collision bear 
ings, rates of interception, and other vector 
quantities, can all be directly applied thereto 
and read therefrom to solve the velocity tri 
angles involved in navigation without the neces 
sity for any arithmetical computations what 
eWer. 
An additional object of my invention is to 

provide an improved aerial navigation instru 
ment for graphically solving all types of wind 
triangles on a suitably large scale, the maximum 
dimensions of the instrument being much less, 
with reference to the scale of graphical solution, 
than the lengths of the groundspeed and air 
Speed vectors involved. 
Another object of my invention is to provide 

an improved Self-contained instrument of the 
above-stated character which may be used to 
solve Various navigational problems With a mini 
mum of mental calculation, which is extremely 
Small in size, which, when fastened in the cock 
pit of a plane or on the operator's knee, is 
easily operated With one hand, and Which is 
of cheap and rugged construction. 
A still further object of my invention is to 

provide an instrument having the above fea 
tures of construction and operation which in 
cludes an improved mechanical arrangement of 
its component parts. 

Briefly, the above objects are attained in ac 
cordance with the present invention by provid 
ing a navigational instrument Which comprises 
a section of a polar coordinate chart and a sec 
tion of a rectangular coordinate chart on the 
same scale, the two sections forming a rectangu 
lar strip arranged for translatory motion along 
its centerline under a transparent plotting disc 
rotatably mounted with its center of rotation 
over the center line of the rectangular Strip 
and with One of the radial lines of the polar 
coordinate chart and one of the parallel lines 
of the rectangular coordinate chart coincident 
With the center line of the strip. The other 
radial lines of the polar coordinate chart are 
labeled with scales of degrees right and left of 
the centerline, and the circles of the polar co 
ordinate chart are labeled with a scale along 
the centerline, showing their distances from the 
origin of the polar coordinate chart, and coact 
with a speed index at the center of rotation of 
the transparent plotting disc. A compass rose 
carried by the rotatable transparent plotting disc 
coacts with a true heading index and a drift 
and yariation scale mounted adjacent thereto on 
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the frame of the instrument. Suitable mechani 
cal means are provided for setting any desired 
circle or crossline of the charts under the center 
of rotation of the transparent plotting disc and 
for setting the plotting disc in desired angular 
orientation. With respect to the centerline of. 
the charts. 
The novel features which I believe to be char 

acteristic of my invention are set forth with 
particularity in the appended claims. My inven 
tion itself, however, both as to its organization 
and the method of operation, together with fur 
ther objects and advantages thereof, will be best 
understood by a reference to the specification 
taken in connection with the accompanying 
/drawings, in which: Fig. 1 is a top view, partly 
broken away, illustrating an embodiment of my 
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invention; Fig. 2 is a side view, partially in sec 
tion, illustrating certain details of the device 
shown in Fig. 1; Fig. 3 is a detailed sectional 
view taken along the line A-A of Fig. 1; Fig. 4 
is a plan view of one of the elements of Fig. 1; 
Fig. 5 is a view of the device superimposed over 
a conventional maneuvering board, of the same 
graphical scale and range, to show the relative 
ly Small size of this embodiment; Figs. 6 and 7 
illustrate the use of the device to measure the 
force and direction of the Wind by the Well 
known double-drift method; Fig. 8 illustrates 
the use of the device to measure the force and 
direction of the wind relative to a moving ship; 
and Fig. 9 illustrates the use of the device to 
solve the problem of intercepting a moving ship. 

Referring more particularly to Figs. 1, 2, 3 and 
4 of the drawings, there is illustrated an embodi 
ment of my invention as comprising a transpar 
ent plotting disc or member Suitably mounted 
on a supporting frame 2 to permit rotation there 
of about an axis 3 and positioned above a Second 
member 3 also mounted on the frame 2, and 
upon which are delineated the polar coordinate 
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radial lines 5 and arcs 6 of a polar coordinate 
chart. As shown, the radial lines 5 are labeled 
to indicate angular displacement for the purpose 
of indicating on the surface of the plotting disc 
the drift of an object as, for example, an air 
plane, which is affected in its movement by Wind. 
The arcs S are suitably calibrated to measure 
speed; the distance from the coordinate chart 
origin, or the common center thereof to the re 
spective arcs being proportional to speed. If 
desired, and for the purpose of further facilitat 
ing the use of the instrument, additional co 
ordinate lines 5' and 6 may be interspersed be 
tween the major coordinate lines 5 and 6, re 
spectively. An additional square coordinate, or 
grid chart shown at the left end of Fig. 4, is also 
delineated on the member 8. This chart in 
cludes lines extending, respectively, parallel and 
perpendicular to the center line 7 of the polar 
coordinate chart. The lines are Spaced at in 
tervals designed to indicate speed to the same 
scale as the spacing between the arcs 6 of the 
polar coordinate chart. his rectangular coor 
dinate chart is useful in the solution of certain 
problems, as will be pointed out hereinafter. 
The member 4 is arranged for translatory 

movement with respect to the plotting disc in 
such manner that the center of rotation 3 of the 
disc may be moved along an index or center 
line 7, which is one of the radial lines 5. Thus, 
the member 4 may be adjusted in such manner 
that the distance from the axis 3 to the origin 
(not shown) pf the polar coordinate chart 
represents a vector which is proportional to air 

2,097,116 
speed; the magnitude of this vector being deter 
minable from the numerical indication identify 
ing the desired arc. 6 or 6'. 

inscribed On the transparent disc ?, functions 
as a speed index, 

For the purpose of properly setting the de 
sired angular Orientation of the plotting disc 
With respect to the index line , a, compass rose 
8 is provided which may, if desired, be de 
lineated. On a circular ring 2 at the periphery 
of the disc in the manner indicated. This 
COrapa SS Ose is calibrated in degrees in the usual 
manner and cooperates with a true index 9 suit 
ably positioned adjacent thereto on the support 
ing frame 2. Preferably, the index 9 is delineat 
ed on a circular ring 6 located in juxtaposition 
to the periphery of the compass rose ring 2 and 
having thereon a variation scale O' graduated 
in the manner indicated to give angular measure 
ment on either side of the index 9. The varia 
tion Scale 8' extending on either side of the 
true index 9 is provided for pencil-marking an 
additional index such as 3' to serve as an index 
for magnetic bearings equivalent to the true 
bearings to be read at the true index 9. This 
index. for magnetic bearings may be pencil 
marked to the left or right of the index 9, and 
its position is determined by the number of de 
grees magnetic North varies East or West of 
true North for the locality in which it is desired 
to navigate. The scale O’ is also used to meas 
lure the drift angle in the solution of drift tri 
angles, as hereinafter described. 

Referring more particularly to Fig. 2 of the 
drawings, there is illustrated the mechanical ar 
rangement whereby desired relative angular and 
translatory movement between the members 
and 8 may be obtained. As shown, the member 
6 comprises a rectangular strip, having its ends 
connected to form an endless belt passing over 
a pair of rollers and 2, respectively, which 
rollers are mounted within the supporting frame 
2. It will be seen that the frame 2 comprises a 
box 3 within which the member 4 is mounted, 
and a cover 6 upon which the transparent lot. 
ting disc is mounted. For the purpose of main 
taining the belt taut to reduce parallax in plot 
ting, the roller is mounted on floating bearing 
members 5 which extend within tubular mem 
bers 6 and which are biased by compression 
Springs in a direction to move the roller 
away from the roller 2. The tubular members 
5 are fixedly mounted within the box 3 along 

the inner walls of opposite sides thereof. Bear 
ing members 8, extending inwardly from oppo 
site sides of the box 3, contain the bearing sur 
faces for the roller 2. 

In order to move the surface of the belt around 
the rollers, to alter the location of the axis 3 
along the index line and thereby change the 
Setting of the axis 3 over the desired speed arc 
or grid chart coordinant line, the shaft for the 
roller 2 is provided with an extension which pro 
jects outside of the walls of the box 3 and upon 
which is mounted a knob 9. As thus arranged, 
rotation of the knob 9 causes movement of the 
belt around the rollers to change the upper area 
thereof lying beneath the plotting disc . 
The details of the plotting disc assembly will 

best be understood by reference to Fig. 3 wherein 
it will be seen that the beveled edge of the trans 
parent plotting disc may be clamped in place 
in the supporting ring 2 by means of a retaining 
ring 20 screwed or pressed into a circular groove 

In this manner the 
axis of rotation 3, marked by a dot and circle 
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in the under side of ring 2. Ring 2 in turn 
may be mounted for rotation in a circular aper 
ture in the box cover 4. This aperture in 
the cover 4, which is not shown except in cross 
Section in Figs. 2 and 3, is of the same diameter 
as the inner edge of ring 0. Ring O is partially 
cut away on its under side to leave a circular 
groove in which the flange 2 fa of ring 2 can 
freely slide when the unit is assembled. The 
unit is assembled by fastening the ring 0 to the 
cover 4 with screws 28. 
The plotting disc supporting ring 2 is also pro 

vided with a flange projecting downwardly there 
from, which flange is toothed, as indicated at 23. 
As shown, the teeth 23 mesh with the teeth of a 
spur gear 24, mounted on a shaft 25 extending 
through a bearing provided in one wall of the box 
3 and having mounted thereon a knob 26. It will 
be understood that rotation of the knob 26 causes 
the plotting disc assembly to be rotated about 
the axis 3 due to the coaction between the spur 
gear 24 and the teeth 23 and the sliding action 
between the flanged ring 2 and the circular 
bearing surfaces of the ring 0 and cover 4. The 
cover plate 4, which carries the plotting disc as 
sembly, may be secured to the box 3 by means 
of screws 27 extending through the plate and 
threaded into the tapped projections 22 on the 
corners of box 3. 
The relatively small size of my improved device 

is strikingly emphasized in Fig. 5, wherein the 
device is indicated generally at 30 and is shown 
Superimposed over a conventional type of ma 
neuvering board, indicated at 3, which is well 
known in the art and is often used to solve the 
same navigational problems for which I would 
use my improved navigational computer described 
herein. 
The operation of my improved device in the 

Solution of the various navigational problems may 
best be understood by reference to Figs. 1, 6, 7, 8 
and 9, wherein the steps incident to the solution 
of a few well-known problems are illustrated in 
detail. In order to facilitate an explanation of 
these problems, a magnetic variation of 15 de 
grees East is assumed in each of the problems de 
Scribed in detail hereinafter. Hence, in Figs. 1, 
6, 7 and 9, a magnetic index 9’ is shown as pen 
cil-marked on the drift and variation scale O' 
to indicate the magnetic bearings equivalent to 
the true bearings indicated at the true index 9. 
By referring again to Fig. 1, the operation of 

the device to plot the wind point W with refer 
ence to the center 3 of the plotting disc and to 
the compass rose 8 may be described. Ordinarily, 
this is the first step in the use of the device and 
may easily be accomplished by turning the knob 
26 to adjust the compass rose to read at the true 
index 9 the direction from which the wind is 
blowing, and then plotting the wind arrow 
Straight down the ch3t center line ; the length 
of the Wind arrow beling measured along the chart 
center line scale to represent a wind vector drawn 
to the scale of the polar coordinate chart. 
With the wind vector determined, the neces 

sary Operations for solving the Wind problem for 
a specified course consist simply in manipulation 
of the device , thout any arithm setic work What 
evel, The solution to this problem is also illus 
trated in Fig. i. ille first step is to percil-mark 
(in :o pass rise 8 the desired course as, for 

p:3, 30 3: Sho' in at 29. The next ste is 
to pencil-mark a magnetic leading index, as, for 

75 
example, the assumed value of 15° East indicated 
at 9', on the drift and variation s::lt; O' to facili 

3 
tate the reading of magnetic headings equivalent 
to true headings set at the true heading index. 
The next manipulation is to turn the lower knob 
9 to move the coordinate chart until the correct 

airspeed coordinate, as for example 175 M. P. H., 
as read from the speed Scale along the chart in 
dex line, is directly under the index 3. The next 
step is to set the plotting disc to read the approx 
imately correct heading at the true heading in 
dex and read the drift angles indicated both by 
the drift and variation scale at the pencil-marked 
course 29 and also by the polar coordinate radial 
line at the pencil-marked wind point W. By one 
or two trials these two drift indications may be 
adjusted to equal values, after which the required 
magnetic heading (15) may be read at the pen 
cil-marked index 9’ and the groundspeed (164 
M. P. H.) may be obtained from the chart circle 
passing through the speed scale and the potted 
wind point W. 

In case it is desired to find the heading and 
airspeed for a specified course and specified 
groundspeed, the above method can be amplified 
to include adjusting the chart to keep the wind 
point W over the specified groundspeed circle. 

If the heading and airspeed are the known 
factors, these values may be directly set at the 
proper indices and the unknown track and 
groundspeed read from the plotted wind point W. 
Also, drift and groundspeed data obtained in 
flight may be plotted to mark an unknown wind 
point. After these methods of operation are well 
understood the ordinary operator will find that, 
it is sufficient to mark the wind point W with a 
small cross, or simply a penciled dot. 

Referring to Figs. 6 and 7, there is illustrated 
the operating steps in the use of my instrument 
to find the wind by the well-known double-drift 
method. The assumed known data are: drift 
angles 3 right and 14 right, respectively, on 
headings magnetic East and magnetic North, re 
spectively, and at airspeeds 250 M.P.H. and 120 
M. P. H., respectively. With the magnetic varia 
tion of 15 East, as indicated above, the magnetic 
heading index is pencil-marked, as shown at 9'. 
The first heading E (magnetic) is set at the 
magnetic index 9’ by turning the knob 26 to ob 
tain the correct angular Orientation of the plot 
ting disc , and the first airspeed of 250 M. P. H. 
is set at the speed index 3 by turning the knob 
9 to bring the correct air speed circle, marked 

'1st airspeed', beneath the Speed index 3. The 
first track line 32 is then traced freehand along 
the radial chart line representing a drift of 3 
right. The second track line 33 is then obtained 
(Fig. 7) by turning the knob 26 until the second 
heading N (magnetic) is set at the magnetic in 
dex 9’ and by turning the knob 9 until the sec 
Cnd airspeed of 120 M. P. H., marked '2nd air 
speed' is set at the speed index 3, after which 
the track line 33 may be pencil-marked along the 
radal line 5' corresponding to 14 to the right of 
the center line 7. The intersection of the two 
track lines 32 and 33 marks the wind point W. 
Subsequent track lines plotted in a similar man 
ner should also intersect at the wind point W, 
provided the wind remains the same. Intersect 
ing groundspeed arcs similarly plotted could be 
used to mark the wind point. 
As the Wind changes With time, place, and al 

titude, the navigator may obviously plot new 
track lines and groundspeed arcs from time to 
time from which he may obServe the trend of 
the Wind changes and fluctuations and choose 
the most probable wind value simply by inspect 
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4 
ing a mass of data, which otherwise would be 
difficult to analyze and properly correlate. In 
this connection, it will be noted that the instru 
ment described above permits the recording and 
use of such data at different airspeeds without 
replotting any of the accumulated data. 
Referring to Figs 8 and 9, there is illustrated 

the sequence of operating steps incident to the 
use of my improved device in solving intercep 
tion problems. The added utility of the device 
Occasioned by the provision of the rectangular 
coordinate chart (Fig. 4) is clearly shown by the 
use of the instrument for this purpose. 

: Fig. 8 shows the first step in the solution of 
this type of problem. In this case the velocities 
involved Would probably be applied and read as 
knots rather than M. P. H. After the true wind 
point has been determined and plotted, as at W, 
the true course of the ship to be intercepted (60) 
is set at the true heading index 9 and the top 
horizontal line 38 of the rectangular coordinate 
chart is set under the true wind point W. Then 
the relative wind point R is plotted vertically 
below the true wind point W a distance to scale 
equal to the ship's speed (30 knots). The posi 
tion of the relative wind point R, as measured 
with respect to the center of the plotting disc, 
then represents to scale the speed and direction 
of the wind with respect to the moving ship. 
The Second step in the solution of the problem 

is illustrated in Fig. 9. The airspeed (assumed 
to be 150 knots) is set at the speed index 3. And 
the compass rose 8 is rotated until the line of 
bearing to the ship (E) reads on the drift and 
Variation Scale the same angle (13° right) as 
is shown by the radial coordinate line passing 
through the relative wind point R. 

Following such adjustment of the plotting disc, 
the required magnetic heading for interception 
(62) may be read at the magnetic index 9’ and 
the rate of interception may be determined from 
the Speed arc passing through the point R. (142 
knots). Also, with this setting of the plotting 
disc the groundspeed (168 knots) is indicated by 
the arc passing through the wind point W and 
the drift (8° right) is given by the radia coor 
dinate line passing through the wind point W. 
The drift, when applied on the drift and varia 
tion Scale, gives the track (85) by inspection. 

Fig. 8 also illustrates a further use of my in 
strument. Assume a navigator to be flying blind 
through clouds from a known position by dead 
reckoning, and after half an hour he determines 
his position by radio, a glimpse of the ground, 
Or SOme other method. Under these circum 
stances the navigator could, of course, set his in 
strument for the heading and airspeed flown, 
use a nap to measure and compute the track and 
groundspeed made good, and plot the correct 
Wind point in the manner explained above. A 
simpler method, however, is to measure or esti 
mate the direction of the dead reckoning posi 
tion with respect to the observed position and 
Set this direction (60 in Fig. 8) at the true index 
9. Then by dividing the distance away from the 
dead reckoning position (15 miles) by the elapsed 
time (one-half hour), the magnitude of the dead 
reckoning wind error (30 miles per hour), may 
be found; and this distance, plotted to scale ver 
tically below the erroneous wind point W, gives 
the correct wind point (R, in Fig. 8). 
While I have described what I, at present, con 

sider to be the preferred embodiment of my in 
vention, it will, of course, be understood that I 
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do not wish to be limited thereto since many 
modifications in the structure may be made, and 
I contemplate by the appended claims to cover 
all such modifications as fall within the true 
spirit and Scope of my invention. 
What claim is: 
1. A plotting and computing device including 

a pair of Superposed members, the top one of said 
members being transparent, the lower one of said 
members having polar coordinate-lines thereon, 
Said members being mounted for translatory 
movement with respect to each other and for 
relative angular movement on an axis different 
from the origin of said polar coordinate-lines, 
and means for setting the desired angular Orien 
tation of said top member with respect to said 
OWernember. 
2. A plotting and computing device including 

a pair of superposed members, the top one of said 
members being transparent, the lower one of said 
members having polar coordinate-lines thereon, 
One of said members being rotatable about an 
axis thereby to permit angular orientation of said 
.top member with respect to said lower member, 
Said members being mounted for relative trans 
latory movement with respect to each other 
thereby to permit the distance between said axis 
and the origin of said polar coordinate-lines to be 
Varied, and means for setting the desired angular 
orientation of said top member with respect to 
Said lower member. 

3. A plotting and computing device including 
a pair of superposed members, the top one of 
Said members being transparent, the lower of 
Said members having drift lines thereon, said 
lines being angularly disposed with respect to 
each other and having a common intersection 
point, one of said members being rotatable about 
an axis thereby to permit angular orientation 
of said top member with respect to said lower 
member, said members being mounted for rela 
tive translatory movement with respect to each 
other thereby to permit the distance between 
Said axis and said point to be varied, and means 
for setting the desired angular orientation of said 
top member with respect to said lower member. 

4. A plotting and computing device including 
a pair of superposed members, the top one of said 
members being transparent, the lower one of said 
members having thereon a true index line and a 
plurality of drift lines angularly disposed with 
respect to each other, said lines having a common 
intersection point, one of said members being 
rotatable about an axis thereby to permit angu 
lar orientation of said top member with respect 
to said lower member, said members being mount 
ed for relative translatory movement with respect 
to each other thereby to permit said axis to be 
moved along said index line to vary the distance 
between said axis and said point, and means for 
Setting the desired angular orientation of said 

- top member with respect to said lower member. 
5. A plotting and computing device including 

a pair of Superposed members, the top one of said 
members being transparent, the lower one of said 
members having polar coordinate-lines thereon, 
One of said members being rotatable about an axis 
thereby to permit angular orientation of said 
top member with respect to said lower member, 
Said members being mounted for relative trans 
latory movement with respect to each other 
thereby to permit said axis to be moved along one 
of said polar coordinate-lines to vary the distance 
between said axis and the origin of said coor 
dinate-lines, and means for setting the desired 
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angular orientation of said top member with 
reSpect to Said OWer member. 

6. A plotting and computing device including 
a pair of Superposed members, the top one of 
Said members being transparent, the lower one 
of Said members having polar coordinate-lines 
thereon, one of said members being rotatable 
about an axis thereby to permit angular orienta 
tion of said top member with respect to said lower 
member, said members being mounted for rela 
tive translatory movement with respect to each 
other thereby to permit the distance between said 
axis and the origin of said polar coordinate 
lines to be varied, means on one of said members 
for indicating the distance between said axis and 
Said origin, and means for setting the desired 
angular orientation of said top member with re 
Spect to said lower member. 

7. A plotting and computing device including 
a pair of superposed members, the top one of 
Said members being transparent, the lower one 
of said members having polar coordinate-lines 
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30 

40 

thereon, one of said members being rotatable 
about an axis thereby to permit angular orienta 
tion of said top member with respect to said 
lower member, said members being mounted for 
relative translatory movement with respect to 
each other thereby to permit the distance between 
Said axis and the origin of said polar coordinate 
lines to be varied, an arc on said lower member 
intersecting said polar coordinate-lines and hav 
ing Said origin as a center, and means for setting 
the desired angular orientation of said top mem 
ber With respect to said lower member. 

8. A plotting and computing device including 
a pair of Superposed members, the top one of 
Said members being transparent, the lower one 
of Said members having polar coordinate-lines 
thereon, one of said members being rotatable 
about an axis thereby to permit angular Orien 
tation of said top member with respect to said 
lower member, said members being mounted for 
relative translatory movement with respect to 
each other thereby to perimit the distance be 
tween said axis and the origin of said polar coor 
dinate-lines to be variad, a plurality of eguay 
Spaced a CS Oil Said lower member intersecting 
said polar coordinate-lines and having said origin 
as a ce)ter, and means for setting the desired 
angular orientation of Said top member With 
respect to Said lower member. 

9. A plotting and Computing device including a 
pair of superposed menbers, the top one of said 
members being transparent, the lower one of Said 
members having polar coordinate-lines thereon, 
one of said members being rotatable about an axis 
thereby to permit angular orientation of Said top 
member with respect in Said lower member, said 
members bei's minurt of for relative translatory 
novenir, with respe?t, to h. Other thereby to 
permit, said a Y to be mo along One of Said 
pol: Coordinate-lin's to vary the distance be 

daxia and the origin. Ef Said coordinate 
is , : on: of said members for indicat 

i is the distance between said axis and said origin, 
fi is for setting the desired angular Orien 

airin f said top member with respect to said 
iower ?caber. 

10 A plotti...g. :nd computing device including 
a pair or sterpose a members, t. i. top ; }; i. of Said 
members being Bransparent, wer one of Said 
membr.: 13, wing pola 3rdilaterine3 thereon, 
one of said i.e., ... is being. rotatable ab?ut an 
axis thereby to permit angilar orientation of said 
top member with respect to said lower member, 

5 
Said members being mounted for relative transa 
tory movement with respect to each other thereby 
to permit said axis to be moved along one of said 
polar coordinate-lines to vary the distance be 
tween said axis and the origin of said coordinate 
lines, an arc on said lower member intersecting 
Said polar coordinate-lines and having said origin 
as a center, and means for setting the desired 
angular Orientation of said top member with re 
Spect to said lower member. 

ll. A plotting and computing device including 
a pair of Superposed members, the top One of Said 
members being transparent, the lower one of said 
members having polar coordinate-lines thereon, 
One of Said members being rotatable about an axis 
thereby to permit angular Orientation of Said top 
member with respect to said lower member, said 
members, being nounted for relative translatory 
movement With respect to each other thereby to 
permit Said axis to be moved along One of Said 
polar coordinate-lines to vary the distance be 
tWeen Said axis and the Origin of Said coordinate 
lines, a plurality of equally Spaced arcs on said 
lower member intersecting said polar coordinate 
lines and having said Origin as a Center, and 
means for setting the desired angular Orientation 
of said top member with respect to said lower 
member. 

12. A plotting and computing device including 
a pair of superposed members, the top one of 
said members being transparent, the lower One 
of said members having polar coordinate-lines 
thereon, One of said members being rotatable 
about an axis thereby to permit angular orienta 
tion of said top member with respect to said lower 
member, said members being mounted for relative 
translatory movement with respect to each other 
thereby to permit the distance between said axis 
and the origin of Said polar coordinate-lines to be 
varied, and a compass rose on said top member 
for setting the desired angular Orientation of Said 
top member with respect to said lower member. 

13. A plotting and computing device including 
a pair of superposed members, the top one of said 
members being transparent, the lower One of Said 
members having polar coordinate-lines thereon, 
one of said members being rotatable about an 
axis thereby to permit angular Orientation of Said 
top member with respect to Said lower member, 
said members being mounted for relative trans 
latory movement with respect to each other 
thereby to permit said axis to be moved along 
one of said polar coordinate-lines to vary the dis 
tance between said axis and the origin of Said 
coordinate-lines, and a compass rose on Said top 
member for setting the desired angular Orienta 
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tion of said top member with respect to said 
lower member. 

14. A plotting and computing device including 
a pair of superposed members, the top one of 
said members being transparent and being rotat 
able about an axis (hereby to permit angular ori 
entation thereof with respect to the lower men 
ber, said lower member having polar coordinate 
lines thereon, said members being mounted for 
relative traislatory movement. With respect to 
each other thereby to permit the distance be 
tween said : xis and the origin of said polar 
coordinate-lines to be varied, a COmpa SS rose On 
said top member, and a curved scale having an 
in X. said scale being positions. On Said fame 
in juxtaposition to sald compass ro, - d -ing 
graduated for angular meas...eme int.S un either 
sits; of said index. 

15. A lotting and coinputing device including 

60 

70 

5 

  



6 
a frame, a pair of superposed members, the top 
One of said members being transparent and being 
rotatable about an axis thereby to permit angular 
orientation thereof with respect to the lower 
member, said lower member having polar coordi 
nate-lines thereon, Said members being mounted 
for relative translatory movement with respect 
to each other thereby to permit said axis to be. 
moved along one of said polar coordinate-lines 
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to vary the distance between said axis and the 
origin of said coordinate-lines, a compass rose 
on said top member, and a curved scale having 
an index thereon, said Scale being positioned on 
said frame in juxtaposition to said compass rose 
and being graduated for angular measurements 
On either side of said index. 

i6. A plotting and computing device including 
a pair of Superposed members, the top one of 
said members being transparent, the lower one 
of Said members having polar coordinate-lines 
and a grid chart thereon, one of Said members 
being rotatable about an axis thereby to permit 
angular orientation of said top member with re 
spect to said lower member, said members being 
mounted for relative translatory movement with 
respect to each other thereby to permit the dis 
tance between said axis and the origin of Said 
polar coordinate-lines to be varied, and means 
for setting the desired angular orientation of said 
top member with respect to said lower member. 

17. A plotting and computing device including 
a pair of Superposed members, the top one of 
said members being transparent, the lower one 
of said members having polar coordinate-lines 
and a grid chart thereon, one of said members 
being rotatable about an axis thereby to permit 
angular orientation of said top member with re 
spect to said lower member, said members being 
mounted for relative translatory movement with 
respect to each other thereby to permit said axis 
to be moved along one of said polar coordinate 
lines to Way the distance between said axis and 
the Origin of Said coordinate-lines, and means 
for setting the desired angular Orientation of said 
top member with respect to said lower member. 

18. A plotting and computing device including 
a pair of Superposed members, the top One of 
Said members being transparent, the lower one 
of Said members having polar coordinate-lines 
and a grid chart thereon, one of said members 
being rotatable about an axis thereby to permit 
angular orientation of said top member with re 
Spect to said lower member, said members being 
mounted for relative translatory movement with 
respect to each other thereby to permit said axis 
to be moved along One of said polar coordinate 
lines to vary the distance between said axis and 
the origin of said coordinate-lines, means on one 
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of said members for indicating the distance be 
tween said axis and said Origin, and means for 
setting the desired angular orientation of said 
top member with respect to said lower member. 

19. A plotting and computing device including 
a frame, a pair of superposed members mounted 
on said frame, the top one of said members being 
transparent and being rotatable in said frame 
about an axis, the lower one of said members 
having polar coordinate-lines thereon and being 
mounted for translatory movement with respect 
to said top member thereby to permit said axis 
to be moved along one of said polar coordinate 
lines to vary the distance between said axis and 
the origin of said coordinate-lines, a compass rose 
on said top member, and a curved scale having 
an index thereon, said scale being mounted on 

O 

said frame in juxtaposition to said rose and being 
graduated for angular measurements on either 
side of Said index. 

20. A plotting and computing device compris 
ing a box, a pair of rollers mounted within said 
box and having their axes of rotation substan 
tially parallel, an endless belt extending between 
said rollers, said belt having polar coordinate 
lines and Na, grid chart delineated on the outer 
Surface thereof, means for maintaining said belt 
taut, a detachable cover for said box having a 
circular opening therein over said belt, means 
whereby one of said rollers may be rotated there 
by to move the exposed upper surface of said belt 
under said opening, a transparent disc rotatably 
mounted on said COver and extending over said 
opening, the axis of rotation of said disc being 
Coincident with a predetermined polar coordi 
nate-line for any position of said belt, a compass 
rose on said disc, and a curved scale having an 
index and mounted on said cover in juxtaposition 
to said compass rose, said scale being graduated 
for angular measurements on either side of said 
index, 

21. A navigational plotting and computing de 
vice including a pair of superimposed members, 
the top one of said members being transparent, 
the lower one of said members being relatively 
long and narrow and having a heading line delin 
eated lengthwise thereon, a series of drift lines 
converging with said heading line at angles up 
to a maximum of approximately 50, said mem 
bers being mounted for translatory movement 
With respect to each other and for relative angul 
lar movement on an axis different from the inter 
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section point of said drift lines with said heading 
line, and means for setting the desired angular 
orientation of the top member with respect to 
Said lower member. 

PHILP DALTON. 
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