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PREFACE 

This program will require an MB-4 Navigational COlllPuter to be used 

as you read through the program. Information will be presented to you 

SO that you me;y learn at your best rate of speed. On~ those basic 

aspects of the cOlllPuter which are needed by Army Aviators to solve 

navigational problems will be covered in this program. 
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OBJEm'IVES 

MB-4 COMPl1l'ER 

PROGRAM OBJECTIVES 

Using the MB-4 computer (computer side), you will be able to solve 
the following types of problems. 90'1> of the problems should be solved 
correctly. 

1. Identify the indices and reference points on the computer face when 
given a picture of the computer. 

2. Mileage and speed conversions. 

a. Given: Statute miles. 

Solve for: Nautical miles and kilometers (KM). 

b. Given: Nautical miles. 

Solve for: Statute miles and KM. 

c. Given: KM. 

Solve for: Statute and nautical miles. 

3 . Time, rate, and distance. 

a. Given: Time and rate. 

Solve for: Distance. 

b. Given: Rate and distance. 

Solve for: Time. 

c. Given: Distance and time. 

Solve for: Rate. 

4. Altitude correction. 

Given: Indicated altitude and temperature. 

Solve for: True Altitude. 
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5 • Airspeed Corrections. 

a. Given: Indicated airspeed, temperature and B.l.titude. 

Solve for: True airspeed. 

b. Given: True airspeed, temperature and B.l.titude. 

Solve for: Indicated airspeed. 

c. Given: Pressure B.l.titude and temperature. 

Solve for: Density altitude. 

6. Using the wind face side of the computer solve the fOllowing types 
of problems. 

a. Given: Wind, airspeed and course. 

Solve for: Heading and groundspeed. 

b. Given: Wind, groun4speed, and course. 

Solve for: True heading (TH) and True airspeed (TAS). 

c. Given: True heading, course and true airspeed. 

Solve for: Wind. 

v 



DIRECTIONS FOR USE OF PROGRAMED TEXT 

This is not a regular book; therefore, you must follow the 
directions in order to use it correctly. Each page is divided into 
three separate sections - or frames. Page numbers are at the bottom 
center of a page. Each frame is numbered in the upper right corner 
of the frame. You will begin by reading frame 1 at top of page 1, 
then continue to frame 2 at top of page two. DO NOT TRY TO READ DOWN 
THE PAGE - it won 't work. Most of the time each frame will require 
you to answer a question or solve a problem. Write your answers on the 
sheets provided - then look on the back of the frame to check the 
correct answer. NOTE: A small tolerance in the answers will be 
acceptable due to the difference in camwuters. 

Allowable tolerances: Speeds! 3 knots 

Distance ! 3 miles 

Time ! 2 minutes 

Wind ! yO/a knots 

Altitude ! 300 feet 

BEGINNING STUDENT: Start on page 1 frame 1-

ADVANCED srUDENT: start on page vii. 

vi 



DIRECTIONS FOR ADVANCED STUDENTS 

This program may be used as a com uter review by working the 
test only. If you fail to obtain 90 on any test you should work 
through the program for that particular section. 

Work the test on the following pages. 

TEST SUBJECT PAGE 

#1 Conversions 7 

#2 Time-Hate-Distance 20 

# 3 Airspeed and Altitude 29 

#4 Wind Problems 40 

Comprehensive 41 
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SECTION I Frame 1 

Remove the sliding card from the computer and lay it aside for 

now, you will cover it later. Now look at your cODqluter, the computer 

side has the movable disc and two circular scales. Tbe other side has 

a transparent disc located within a compass rose. Tbis side is called 

the Wind face side or Grid side. First you should study the CO!I!PUter 

Go to page 2 frame 2. 

Frame 7 

Since you found that 100 nautical miles is equal to 115 statute 

miles and 184 kilometers, now determine that 100 statute miles is 

equal to 11 nautical and _ .... I,.,.k ..... O_---:KM. 

Frame 13 

Without changing the computer set-up you can read the poundage for 

any given number of gallons. For ex~le 25 gallons will weigh: 

a. 15 See page 2 fI'8.lDe 14. 

@ 150 See page 5 frame 17. 

.~ ~ .. 42 See page 3 frame 15· 

d. 420 See page 4 frame 16. 
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Fwne 2 

A diagram of the computer is shown on page 43. Fo1d out this page 

for future reference as you progress through this bookl.et. See figure 

1 page 43. study this picture a few minutes. The nautica1, statute 

and ki10meter indexes are 10cated on the "1":--""'~;:::"'--- scale. {in::ou® 
The speed and "sec" indexes are on the __ '-~~ _____ scal.e. 

Fmme B 

Now convert 100 KM to statute ~d nautical. 

under the KM index you l'ead ~ 1--." statute 

. By p1acing the "10" 

nautical. 

m:!.1es. 

Your answer was 15. Frane 14. 

This is not a 1ogical. answer if one gal.1on weighs 6 pounds, 2 

ga1 weighs 12 and 3 weighs 18, therefore 15 could not possibly be 

correct. The nUlllber 15 can represent .15, 1.5, 15.0 or even 15000. 

Return to page 1 and select another choice. 
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.Ana: Outer 

Inner 

.Ans: 62.5 stat. 

5"- Naut. 

t. f 

2& 



Frame 3 

The black triangle reference point on the moveable scale is called 

the +4 ~ index. 

Frame 9 

If you set 90 under the "Naut" index you read 
I03f p:i-J ,,,,,,,-

under the "stat" and ~t~~folL; __ f.Z_M ___ under the KM. 

Frame 15 

Your answer: c. 42 

No, don 't change the system of reading the answer. Pounds is set­

up on the outer scale and gal. on the inner scale. Return to page 6 

frame 12 and review this, then go to page 1 and answer it correctly. 

3 



AnsI Speed or rate 

Ana I 104 stat. 

166 km 

.-,-' 



Frame 4 

Move the inner disc 80 that the "10" aliilns with the "10" on the 

outer scale. Do all o:f the numbers a.l.ip on the two scales? 

@ - no) 

Using the computer ~ou :find that 280 nautical miles is , 
to _'11,,-,,_~_.)_ statute miles or _~S_I_1 ___ kilometers. 

Your answer: d. 420 

Frame 10 

equivalent 

Frame 16 

That's awfu1.l;y' heavy :for 25 gallons, watch the scales - don't 

change the method o:f reading the answer. Remember pounds is on the 

outer scale and gallons is on the inner scale. Return to page 6, 

1'rameJ2 and review, then t~ again on page 1 :frame 13. 

4 



Ans: Yes 

Ans: 323 SM 

517 KM 
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Frame 5 

Since the scales are the same you call set up ratios and !%,oportions 

using these scales. 

Frame 11 

Work these: 

1. 300 Stat = naut km 

2. 150 Naut = Stat km 

3· 75 Naut = Stat kin 

4. 200 KM = Stat Naut 

5· 50 KM = Stat Naut 

Frame 17 

Good - 150 lbs is cot"l'ect - continue below. 

In the last fev frames you have been solving for pounds, noW' 

solve for gallons. Use the same cOlI\PUter set u;p and read ~swer 

How!JJBD.Y gallons in 90 lbs1 ____ /::..f-+~----on the inner scale. 

, 



COJltinue. 

Ans: 1. 260 - 480 

2. 173 - 277 

3. 86 - 138 

4. 125 - 108 

5· 31 - 27 

,,( , 

\ 
Ans : 15 gal. .'. '.j. 

",.j, 

, '," . 

. :!, 



Frame 6 
MILEAGE CONVERSIONS 

Often you will need to convert between statute miles, nautical 

miles, and. kilometers. To do this you will use the "stat", "Naut", 

and "m" indexes. Places the "10" on the inner scale under the "naut" 

index. The "10" may be used to represent 1 mile, 100 miles or 1.000 

miles. In this case let "10" represent @nautiCal miles, now you read 

115 under "stat". What do you read under "m"? 
or 1840) 

Frame 12 

Occasiana.ll;)r you need to convert e;allons of i'I1el to pounds. This 

is s1lll1lar to the mileage conversion that you just finished. Let I s try 

one now. The outer scale represents pounds a.nd. t.be inner scale repre-

sents gallons. First set the "10" on the inner scale under the "60" 

on the outer scale. Notice that if' 6' pounds is over 1 gallon (60 

over 10), 12 pounds is over 2 gallons (12 over 20), and /« 
pounds is over 3 gallons. 

Xeep reading, 300 pounds is ~ 
(pC \ gallons. 

6 

Frame 18 

gallons and 3000 pounds is 



Ana: 184 kill 

Return 1;0 page 1 trsme 7· 

Ana: 18 1bs. 

Return to page 1 trsme 13· 

Ana: 50 

500 

Continue on page 7· 
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TEST NO. I 

NClrE: Complete Section I, frames 1 through 18, bel'ore working test 
No.1. You should get at least 5 01' the problems correct. 

A. 150 gal. = q[OO pounds 

B. 215 gal. = {~ 10 pounds 

C. 54 gal. = pounds 

D. 120 gal. = pounds 

E. 168 gal. = pounds 

F. 51 gal. = pounds 

7 



Ana a A. 900 

i. 1290 

o. 325 

D. 720 

I. 1008 

:r. 306 

Oontinue on page 8 frame 19. 

78. 



SEm'ION II Frame 19 

Next you lIIIlst learn to work time-rate-distance problems. The 

computer is designed with miles on the e scale and time on 
(inner, out r) 

the e scale. 
( outer, inn ) 

NOFE: For the remainder of this program we will use Nautical 

Miles (NM) and speed will be in ~ (k). 

Frame 31 

Your answer: 2 hr + 05 min. 

You lIIIlSt have used the wrong set"'l1P. Remember the speed index 

lIIIlSt be placed under the speed. Return to page 17 frame 28 and review, 

then continue. 

Frame 43 

Without changing the computer look again under 2 miles. Notice 

the 1: 20 therefore the answer could have been _~_ minutes and 

21> seconde • 

8 



Ans: ,OUter 

llmer 

',.:' , 

" 

Anii:' 1.IiIiLnute 8Ild 20 seconds. 
! ;l];.! 'i'ii 

Sa 



Frame 20 

Suppose your speed to be 70K and you maintain this speed for 18 

minutes, what distance would you travel? First set the speed. index 

( ..... ) under the 70 on the outer scale. The speed index is 60 minlttes. 

The set~ you now have means you are traveling 70 mile s in 60 minutes 

therefore, to determine the distance covered in 18 minutes read the 

value on the outer scale OV'er 18 min. on the inner scale. Your ans: 

Frame 32 

Your answer: C. 29 min. 

You IIII1St have misread the time. 29 in this case represents 290 

minutes. Actually the correct answer is less than 290. Return to 

page 19 frame 30 and read the hour scale. 

Frame 44 

If you traveled for 20 seconds at a speed of 70K, what distance 

will be cOV'ered? Place the 

The answer is: ~39 DIll 

~.9 DIll 

.. . ~ .39 DIll 

sec. index under 70 and read over the 20. 

See page 10 frame 45. 

See page 11 frame 46. 

See page 12 frame 47. 
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Ans: 21 

9A 



Frame 21 

Let's review: 

In the previous frame you placed the speed index under the 

speed and read the distance over the ~~~~ ____________ ___ 

Frame 33 

Ans: B. 4 hrs + 48 min. Good, continue below. 

Same problems will require the time to be computed in seconds 

and/or minutes instead of hours and minutes. For example, how much 

time is required to fly 2 nm with a speed of l50K? In this case it 

is more convenient to use the ~ .~ index on the inner scale at 

No. 36. 
1\ 

Frame 45 

Your answer: A. 39 nm. 

Impossible -- select another answer. 

Remember that you traveled only 1/3 of a minute at a speed of just 

over 1 mile per-minute, therefore the distance will be small. 

10 



Ans: Tillie 

Ans: Seconds 

lOA 



Frame 22 

Solve this one. Speed = 130K; Time = 1 hr + 20 min; Find distanoe: 

Set the speed index \Ulder 130, then over 1 hour + 20 min (80), read the 

distanoe which is nt nm. 

Frame 34 

Right: First set the seo index under the 150 on the outer soale. 

The seo index represents 3600 seconds, or one hour, therefore the ratio 

is still oorreot. 

Now under 2 miles read the time which is: 

A. 48 min. 

€) 48 seo. 

Your answer: B. 3.9 

See page l2 frame 35. 

See page 13 frame 36. 

Frame 40 

You IIII1st determine the deo:I.IIIa.J. point by' analyzing the problem. Your 

speed is o~ 70K -- just a little over a mile per minute -- but ;you. 

on1;r travel for 20 seo -- not even a minute. Return to page 9 and 

make another seleotion. 

II 



Ans:l73 nm 



Frame 23 

T~ you are going to drive at a speed at 48K tor 2 hours and 

15 minu\;es. By so doing you will travel ...:..1 z..ti.r.-_-o..:' IllIl. 

Frame 35 

Your answer: A. 48 min. 

Could this possib~ be! Remember you are using the sec index not 

the minute index. The inner scale is now in seconds, not minutes. 

Frame 47 

Your answer: C. .39 nm. 

Correct. You did a good job ot correct~ locating the decimaJ. 

point. 

Continue on page 13 tr8le 48. 

12 
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Frame 24 

O.K., now try another one: 

Speed = 160 K 

Time = 1 hour + 20 minutes. 

Distance • ____ DIn. 

Frame 36 

Your answer: B. 48 sec. 

O. K., Keep on go:I.IIg on page 14. 

Frame 48 
Now solve fer ~ed: 

1. If you traveled 2 DIn in 50 seconds, 'vhat is the speed? 
Set the 50 (inner scale) under 2 on the outer scale and read 1'1'4 K 
over the sec index. 

2. Distance traveled = It ,DIn. 

Time required 

Find speed 

= 1 min 20 sec 

.. [, /.? K 

3. Distance traveled = 4 DIn. 

Time required 
Find Speed 



Ans:213 

' .. ' \ '\ 

Ans: l. l44 K 

2. 68 K 

l20K 

If~.~,:J 

f~!';,,:>' 

',", 



Frame 25 

Remember the relationship between distance and ~. Suppose the 

pilot does not know his ground speed in flight but he finds that he 

flew a 40 nil leg in 18 minutes. To calculate his speed set your 

cClDqlUter 110 that 40 miles (outer scale) is over 18 min. 

Now read the answer over the speed index. Ans: 1'&3 
(inner scale). 

k 

FraID!! 37 

Remember you are using the sec. index therefore the answer will be 

Frame 49 

The caJqlUter is also used to solve f'uel problems. When solving 

a fuel problem you are concerned with ~ - bow long can you fJ.,y, ~ 

- bow IIU!IIlY gallOlls per hour will ;you use, and amount - total gallons 

used or needed. 



Ana.: 133 

An.: 



Once more, you fly 275 DIll in 2 hours and 30 min. Set 275 DIll (outer 

Scale) over 2 hours and 30 min (inner scale) -- notice 2 hours and 30 

min is the same as 150 min. therefore you II1II3' use either time scale. 

Now read the speed of 1 \ D K over the speed:Jndex (.). 

Frame 38 

Try another one. Find the time required to fly 1t DIll at a speed 

of 100 K. First set the sec index under 100 K, then read under 1t(J..5) 

__ 5_~",-- sec. 

How long could you fly with 30 gal. if yOu were using 18 gal. per 

hour? Set the "rate index (A) under the rate and under 30 on the 

outer scale you read __ 'r....._ hours and if 0 minutes. 

15 
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Ana: 1 hOlW and 40 m1n. 



Frame 27 

Practice with these problems: 

A. Given: Distance = 170 ma. 
Time = 1 hour and 10 min. 
Find Speed 1'4 10 k. 

B. Given: Distance = 340 ma. 
Tillie = 3 hour)l 
Find Speed = I \ ,) K. 

C. Given: Distance = 16 ma. 
Time = 4 min. \) 
Find Speed ')'.1 K 

Frame 39 

How lIII1ch time is required to travel 2 ma at a speed of 9OK? 

(Use the sec. index). Select One: 

A. 13.3 sec. See page 18 frame 41-

fJ 80 see. See page 17 frame 40. 

c. 5 min. See page 19 frame 42. 

Frame 51 

Suppose on another flight you are usiDg 15 gal. per hour. How 

long would it take to use 10 gal.? Again set the rate index (.) 

under the rate end read '-'/) 

is on the outer scale). 

min. under the fuel - (remember fuel 

16 



Ane: A. l46 K 

B. 114 K 

c. 240 K 

Ane: IfO min. 

,', 

1\ I' I 

', ... 

..\\ 

lOa 



Frame 28 

FrQIII the previous problems you have lee.rned to solve for speed 

(rate) and distance. During pre-flight platming the aviator knows the 

distance to be flown and the groundspeed he expects to have. He must 

find the estimated time enroute (ETE) to enter on the flight Plan. To 

solve for time set the speed index under the speed and read the time 

(al 9r scale) under the M (on the C@r scale). 

Frame 40 

You are correct. Onward. 

Continue on page 8 frame 43. 

Frame 52 

Now find the rate of consUllq)tion if you use 45 gal. in 2 hours and 

10 min. Remember the !l!:!J:. on the outer scale is over the time on the 

inner Bcale and the ~ in this case is to.O gal. per hour. 

17 



Ana: Distance. 

Ana: 20.8 GPH. '. 

17a 



Frame 29 

How IIII1ch time is required to travel 180 DII at a speed of 12OK1 

First set the speed :I.ndex under 120 and read the time under the distance 

(180). In this case it would require _..,,1 __ hours and .J.'};;;"O_ m1nutes. 

Frame 41 

Your answer: A. l3.3 sec 

You did not follow instructions. You placed the speed :I.ndex under 

90. Return to page II frame 34 and. read again. Then go to page 16 and 

select another answer. 

FraJlle 53 

Suppose you f~ for 3 hours and 40 1II1D.. using 17 gal, per hour; 

find the :fUel required. start by setting the rate 

the rate and read the fuel required over the t:lJlle. 

,al. 

18 

:I.ndex (A) under 

Your answer: It 3/ 
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Ana: 62 gal. 



Fr8llle 30 

During preflight you find that you must travel 375 nm at a speed of 

78K, this would require (pick one below): 

a. 2 hours and 05 min. See page 8 frame 31. 

® 4 hours and 48 min. See page 10 frame 33. 

c. 29 min See page 9 frame 32. 

Your answer: C. 5 min. 

t:!Jlle • 

Did you read from the inner scale out? That's wrong, try another 

Next try these: 

1. Rate = 12 GPH (gal/hour). 
Fuel = 68 galy- , 
Find Time _.::t.'O~""' __ 

2. Fuel = 35 gal. 
Time - 1 hour and Ji.2 min. 
Fine rate !)..9 I\-V\i\ • 

3· Rate = 16 GPR. J 
Time = 2 hours and 08 ~ I 
Find Fuel required: !JJ. ~ gal. 

19 



Ans : 1. 5 hours and 40 min. 

2. 20 GPH. 

3. 35 gal. 

TAKE TEST NO. 2 ON PAGE 20. 

19a 



CRITERION TEST NO.2 

l.. DISTANCE CONVERSIONS: 

Nautical. Mil.es statute Mil.es 

a. l.40 

b. 42 

c. 420 

d. l.68 

e. l.89 

f. 222 

2. TIME - SPEED - DIEVrANCE: 

~ 9§. DISTANCE 

a. 1l0k 242 nm 

b. l.2Ok l.80 nm 

c. M~ l.08 k 36 nm 

d. l. hr + l.8 min 116k 
~. 

I 

e. l. hr + 20 min ~t·i 86nm 

f. 36 min 115k ~qA;>V 

3· FUEL COMPUTATIONS: 

~ RATE (GPHl FUEL(Gal.·l 

a. 2 hr + l.0 min 23 r 6 

b. l. hr + 30 min II 

c. ~~ 23 138 

d. 9 42 

e. 4hr+2Omin 2J.:1. l.02 

NOTE: Turn page to check 
your II1swers. 



ANSWERS: 

1- a. 161 

b. 36.5 

c. 365 

d. 194 

e. 218 

f. 193 

2. a. 2 hra and 12 min. 

b. 1 hr and 30 min. 

c. 20 min. 

d. 150 

e. 64 

f. 69 

3· a. 50 

b. 16·5 

c. 6 hra. 

d. 4 hrs and 40 min. 

e. 23·5 

NC1.t'E: Continue on page 21 frame 55. 
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