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THE POSITION PLOTTER 

INTRODUCTION 

The Posxtmn Plotter \vas conceived 1” 
the Aeronautxal Charts Sectlo” of Techmcal 
Development Service and the design was 
accompl~shedw~th,” thatSectmn. The mstru- 
mentwas brultby contract wulth I. M Schmidt. 
Schenectady. N. Y 

The Poslho” Plot t e r was desIgned to 
iurnlsh a simple, speedy. and accurate method 
of plottmg the posltmn of a” earplane when 
magnetic or true bearmgs from the plane to 
two pmnts of know” posltm” (usually radio 
statvans) are known Varlatmns of the primary 
purpose may also be served, such as plottmg 
a posltmn from (1) a bearmg to a statmn and 
a lme of pos,tio” (such as a radio range leg. 
celestlalposltlonlme. or topographlcfeature). 
(2) abearmg to a station and a distance to the 
same or a different statm”, and (3) distances 
totwo statlons. Thus It 1s adapted to both dl- 
rectlonal navlgatmnal aldg distance measuring 
eqrupment. and a cmnbmatmn of the two While 
orlgmally deslgned for 811 navlgatmn, It may 
also be used for any form of navlgatvan See 
Fig. 1. The Position Plotter 1” Operatmn. 

CONSTRUCTION 

The expermwntal model of the Posit,“” 
Plotter 1s composed of the following parts as 
shown 1” Fig 2 

(1) Two circular disks, four Inches 1” 
diameter. 

(2) Two slottedprotractor arms, ten Inches 
I” length, each equipped with a clamp 

(3) A threaded metal stud with base and 
retamlng nut. 

(4) Two small metal pins with t h r e ad e d 
stud and nut. 

The two disks are made of xylonlte or 
slmllar transparent mater1a1, approxmlate1y 
0.01 mch thxk. A hole 1s dr,lled ,” the exact 
ce” te r of each, to allow mounting upon the 
metal stud and free rotatlo” about It as a p,vot 
The two drs ks are designated as True and 
Magnetic. 

The True disk 1s traversed by a serxes 
of red parallel lmes, spaced one-fourth ,“ch 
apart. the central line bang a dw.meter with 

anarrow atone end and the deslgnatm” “True 
N.” 

The Magnetic disk 1s graduated I” black 
for every degree around the circumference 
A black radial lme 1s drawn to the zer” degree 
mark, with a” arrow at I+S extremxty and the 
deslgnatlon “Msg. N I8 

The two protractor arms are made of 
transparent mate r ,a 1, such as xylomte. of 
approximately 0.05 I” c h thickness At one 
end of each, a hole 1s drllled to allow mounting 
upon the central stud, which acts as a pivot, 
allowing the arms to be rotated through 360 
degrees The arms are ten Inches long from 
the center of the stud to the outer extremity 
and are one-half Inch wide for the ma,“’ 
portlo” of their length Eacharm has a central 
rad,al slot one-tenth Inch wide cut from the 
clrcurnference of the disks to a pomt wlthrn 
about one-half Inch of the extremity of the arm 
The center line of this slot IS contmued as a” 
engraved lme upon each arm from the disk 
cxcurnference Inwardto the center stud Near 
the disk circumference eacharm has a shoul- 
der I” which a hole 1s drllled to allow the I”- 
serbon of a brass clamp Turnmg a nut on 
this clamp causes the arm and two disks to be 
pressedtogether, thuslockmg all three I” one 
pos,tm”~” relatm” to one another. Two scales 
of statute m,les are provided along the length 
of each arm at scales of 1 l,OOO,OOO and 
1 2,000,OOO with graduatmns every 10 and 20 
m 11 e s respectively from the center p 1 v o t 
These arms, called for convenience the left 
and right arms, are ldentlcal except that on 
the r,ght a=,,-, the s houlde r prOJeCtS to the 
right and a” the left arm to the left 

The disks and protractor arms are 
mounted a” the center stud I” the following 
order from bottom to top True disk, Magnetx 
disk, left armand right arm The center stud 
nut 1s the” screwed on the threaded stud to 
retaln the assembly A hole 1” the center of 
the stud and Its base allows the msertmn of a 
pencil for markIng a posltlo” 

Two small pins are provided, wvlth 
threaded stud and reta,“l”g nut They are of 
such size as to &de easily, but wlthout play, 
1” the arm slots These prns are to be placed 
at the pants on which bearmgs or distances 
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Fig 1 The Positlo” Plotter m Operatmn 
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Fig 2 Vww Showmg Parts of the PosItIon Plotter 
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are taken and inserted through the chart mto 
a drawmg board or table. 

THEORY AND METHOD OF OPERATION 

As stated m the Introduction. the Posltlon 
Plotter may be used to plotposltmns with four 
different combmatlons of data. as follows 

(1) Bearings to two known stations. 
(2) A bearmg to one station and II known 

11ne of posltlon. 

(3) A bearing to one station and fi distance 
to the same or a different statmn 

(4) D,stances to two stations. 
A brief descripQonwull1 be given here of 

the method of plottmg the posltmn under each 
of the afore-mentloned condltlons. 

(1) When magnetic bearmgs to two statmns 
are known 

Place the pms on the stations observed. 
With both arms unclamped set the Magnetic 
disk with reference to the True disk with the 
proper magnetic variatmn for the plane’s 
approxxnate location Holdmg the two disks 
at this settmg. set the right protractor arm 
to tbe bearmg of the right hand station and 
clamp. This clamps the right arm and the 
True and Magnetic disks together. but allows 
the left arm to rotate Set the left arm to the 
be a r 1 n g of the left hand statmn and clamp 
Place the slot in the right arm over the right 
hand statmn pm and the left arm slot over the 
left statlo” pm The center of the mstrument 
may now be rotated, wltb the pins rldmg m 
the slots. Rotate until the True disc 1s oriented 
to true north by lining up one of the red par- 
allel lmes wltb the chart merldlan near e s t 
the posltmn. The center of the mstrument 1s 
then the posltlon of the plane and may be 
marked through the center hole wxth a pencil 

(2) Whena magnetzc bearmg to one statlo” 
and a position hne. such as a radio range leg, 
are known 

Place a pin on the s tatlon observed. 
Wltbboth arms unclamped set off the magnetic 
va r 1 a tl on of the approxxnate posltmn and 
holdmg the disks at this settmg, set one of the 
arms at the observed bearmg and clamp Place 
the slot in the arm over the station pm and 
move the center of the mstrument to the po- 
sltmn line and along the posltmn lme until the 
True disk 1s oriented to true north by means 

of the red parallel lines and the chart merid- 
1ans The center of the instrument is then 
the desired posltmn 

(3) Whena magnetic beermg to one statmn 
and a distance to the sane or a different 
statmn. are known 

A s s urn I” g in this illustratmn that the 
bearmg and the distance are to dlff e rent 
statmns. place pms on both statlons set the 
magnetic variation and the bearmg as before 
and clamp. Use the right arm if the bearing 
statx,n 1s the right of the two statmns and the 
left arm If It 1s the left. Place the pm of the 
bearmg station ln the slot of this arm. With 
the remaining arm still unclamped, place the 
distance pm m Its slot and run the slot along 
the pm until the proper distance 1s reached 
Screw the pm r e talnlng nut tightly on the 
th r e a d e d stud, thus clampmg the pm at the 
correct distance from the center of the mstru- 
ment. Now rotate the mstrument about this 
distance pin with the bearing pm riding in its 
slot until the mstrument is oriented to true 
north The center of the mstrument is then 
the desired pasitlon It is obvious that when 
both be a r ,n g and distance are taken to the 
same statvan the method to be used would be 
a sxnpler varmtlon of the above method. 

(4) When distances to two stations are 
known 

Place pms on both statmns Wzth both 
a r m s unclamped place the slot of the right 
arm over tbe right statlon pm and the slot of 
the left arm over the left statIon pm Set the 
distance to the right statIon an the right arm 
and clamp with the pm retammg nut Rotate 
the mstrument about the right pm with the 
left pm slldmg m the left arm slot until the 
left station distance 1s read at the left pm. 
The center of the mstrument 1s then the de-’ 
slred posltlon The left arm may be locked, 
If desired. by means of the other pm retammg 
nut 

Inthe preceding examples, bearmgs are 
as s urn e d as magnetx In solvmg problems 
where bearings are true, the zero on the mag- 
netlc disk IS set at true north on the T rue 
disk and the operation pro c e e d s as before 
with the settmg for magnetic varlatlon elxn- 
mated 

T he afore-menhoned p r o b 1 em s are 
probablythe mostunportant and oft occurrmg 
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ones, which the Poslt,on Plotter may be used 
to solve It 1s quite probable that other prob- 
lems ~111 arIse where the mstrument may be 
used advantageously, for example, a lme of 
posltmn known and a distance to some statlo” 
known 

ADVANTAGES OF THE 
POSITION PLOTTER 

In plottmg any position where the “se of 
be a r in g s from the axplane to one or more 
statmns 1s mvolved, the followng advantages 
m usmg the plotter may be mentloned 

(1) lmmedlate posltlon 1s obtamed w,th no 
error mtroduced by convergence of the merld- 
xms On a Lambert Conformal or other such 
chart with convergmg merldlans, 1f the con- 
ventlonal method of transferring a be a r 1 n g 
from the most convenwnt chart compass rose 
IS used, allowance should be made for the 
convergence between this rose and the estl- 
mate d posltmn. mtroducmg a mathematlcal 
computation with c o n s e q u en t pus s,b&ty of 
error. Also,~f theestlmated posItIonis found 
tobe muchin error. thecomputedconvergence 
may also be m error, requlrlng a second 
computatmn and plottmg The PositxxxPlotter 
a”tomatlcally ellmlnates thlS 

(2) The need far any chart compass roses 
for solution of these problems 1s elxnmated 

(3) The process of transferrmg a bearmg 
from a compass rose to another part of the 
chart by means of parallel rules, sliding tri- 
angles, or other processes 1s ellmmated. 

(4) The two disks allow the relation be- 
tween true and magnetic north to be set off 

mechanically and allow problems to be solved 
on either a true or magnetic basis with equal 
fac111ty 

CONCLUSIONS 

Experiments with the orlpmal model of 
thePosltmn Plotter rndlcated several ways m 
which the mstrument could be improved, not 
m basic design. but in the sturdmess of the 
parts The orlgmal disks warped somewhat 
after a long per 1 od of time, leadmg to the 
conclusion that their thickness should be in- 
creased It is recommendedthat the thickness 
of the arms be mcreased and that the widths 
of the arms be Tncreased from one-half to 
about one Inch. Also the clamps and pms 
should be of sturdy design When the computer 
was orlgmally desIgned, there was no thought 
ofplottmg fxes by two distances or a distance 
and a bearmg, consequently the arm mileage 
scales were graduated only to the nearest 10 
and 20 m&s as a p o s s 1 b 1 e conven,ence ,n 
rradmg appraxlmate distances to the stations 
to which bearmgs were taken. However, with 
the recent advent of distance measurmg eqlup- 
ment, It became evident that this plotter could 
be used advantageouslymdetermmmgpositlon 
from a distance and abearing or two distances. 
Therefore. It 1s recommended that the 
1 l,OOO.OOO scale be graduated every mile 
and the 1 2.000.000 scale every two miles 

These are mmor modifications which m 
no way affect the basic theory of the computer 
The p r e s en t computer has been tested and 
plots posltvxns with speed and accuracy from 
data as g,ven I,, the sample cases 


