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t S-80 LOADING 
Unless otherwise indicated • on th• labels. Level I will De on one sidt of the 

-n• and Loval II on tho other. Make sure that your 1yn1m ii on. tho recorder i• 
plugged in, and the tlPI i• ••wound. Punch out tho tabs on the caaeno to prevant 
1Cefdlnt1I 1r11ur1 Nc,y, in.art the t1pa into your recorder and preu PLAY. 

Typo NEW and pr"" ENTER IEJ . Check tho 1vail1ble memory by typing P.M.(EI 
for Lave! I or ?MEM(E) •or Level II. Now p,.., PLAY on the recordtr ond typo 
CLOAD(E I. In about ton MConds two 011e•11k1 should 1ppe1r on your scrHn, with 
the right-hand ono blinking. If it doesn 't blink, you're not loading. . 

The TRS-80 is very 11r,sit1v1 to audio levels. If your program doesn't load. rewind 
tho t1po, adjust tho voJu,.,, level. and repeat the loed,ng .. quenct above. 

After uch load. run I memo,., check and not, hCMII' much memory the program ... ,. 
Should you bt unable to loed, check the caueno with another system. If it's n,11 

no go, ,,turn it to : 
lnot1nt Software M110ri11 
Peterborough NH 03458 

Wo'II check to - whothor n w11 the CISHtte or your system that was awry and 
get you o roplocoment. 

DISCLAIMER 
Noth,ng ,n th i• world II complotoly perfect, including this program. I 11y th,, 

despitt the yeoman offoru of tho programmer who originally wroto and dtbugged 
it and tho people ,n the J ,111n: Software lab who wo,ked far into the New H1'TIP
shire n,g'its, all toward provid•ng you With the best poss1b~ program. 

Please enjoy it If you come up with any improvements. you 1hould let me k'1ow 
so I can pass along your 1de11 to other users. 

Please note that there i1 no warranty exprl'IHd or 1mphrd that th,1 program 11 
going to do anything other than load and 1Nork We don 't guarantff that you w1I! en
ioY the game pr09r1ms that vou will make or save mO'le'f' w•th bu11nns programs. 
t,r learn an.,.th,ng from edJCat•onal programs. We don 't guarantee that you w, fl lose 
weight with a dieting program or avoid diusters W1th a b1CJrhytlim program Sut if 
■ny program causes suffering (oth• than acute .aggravat·,on ) or m1sforturw, we 
want to hur about it by mail, not thru1.19h your lawyer . You are entirely on your 
own 1n u1ing the programs 

ff you run into probl.-ms while using a program, you can communu:ate w,th us . . . 
proforably by mail, and wo'II ti"¥ to holp out 11 .. problem twrn• out to ti. common: 
piece , we'll put tho update onform111on on MICROCOMPUTING. You••• suppooed 
to rt1d MICROCOMPUTING •~yway. 

WaynoGrNn 

Night flight 
Night Flight 

INTRODUCTION 
Night Flight is a TRS-80 Le1111I II program which simulates 

takeoff, flight, and landing, of a light aircraft. You can practice 
approaches and landings, or fly over enemy territory on a photo
reconnaissance mission (hopefully, returning safely to your base 
without being shot down II). 

This program simulates actual flight characteristics. Therefore, 
the enclosed description of basic aerodynamics and principals of 
flight, will help you to "fly" your first few missions without a 
"crash". 

HOW THE PROGRAM WORKS 
( 1) You will be offered a choice of flights. 
(2) Wind conditions will then be given. {Not/I: The program 

always uses runway No. 18, which is situated on a heading 
of 180 degrees, due South, directly into the wind}. Refer to 
Figure 16. 

(3) A "COMMAND" group offers a choice of controls: 

{Shick (Tlhrottle (S)lip ta(R)get (Glo 

You can enter two commands in each 10 second period, 
(allowing approximately 3 seconds for each command). 

Each of the control commands is activated by pressing a 
designated l.ey. 

The DEGREE of control movement, is achieved by: 
(al Choosing a numbered key (for the amount of 

movement). 
(bl Pressing the ENTER key. 
The (G)o command, allows you to interrupt, and proceed 

to· the next 10-second group, without making any further 
control adjustments. 

(41 fteeonneiaance Photogreplls 
(Al The ta(Rlget" command clears the scrNn, then advises 

location rilative to the photo-reconnais5'11ce mission 
targn itHlf. With this information, you can either 
continue the flight, or trigger the aerial camera for a 
reconnaissance photo. (Refer to Figures 14 and 15, for the 
circumstances which will affect your photo-recon mission.I 
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CONTROLS AND FLIGHT INSTRUMENTS 

ALTITUDE ....... ALTIMETER - Height in feet. 

AIRSPEED .... ... AIRSPEED INDICATOR - Miles per 
hour. 

HEADING . . . . . . . . COMPASS HEADING (TRUE) 
- Degrees 

GLIDE .......... The vertical speed of ascent and descent 
will be represented as a positive value 
when climbing, and a negative value 
when descending. 

ELAPSED TIME .... The elapsed time into the flight, will 
be shown in minutes and seconds as 
E.T. 

PITCH .......... This will be representing the pitch of 
the aircraft nose relative to the ground, 
not to the thrust-line of flight. 
In DEGREES. 

FUEL. .......... Fuel is indicated in gallons. 

THROTTLE .... 
(Controls Engine, 
Rate of climb, 
Rate of Glide, 
Airspeed). 

CONTROL 
COLUMN 
(STICK) .. 

RUDDER ....... . 
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DOWN 1Btting - Lowest setting 5 
degrees. 
MID-POINT setting - 50 degrees 
No change occurs to Glide rate 
at this setting. 
UP setting - 99 degrees 
(Maximum power setting.) 

BACKWARD FORWARD 
moves elevator mo- elevator 

UPWARD DOWNWARD 
(Refer to Figure 3.) 

LEFT moves FOR BANKING 
RIGHT ailerons AIRCRAFT 

(Refer to Figures 10, 11, and 12.l 

BANKING ... The computer over
rides attempts to bank the aircraft 
more than 60 degrees. 

(Refer to Figure 13.l 
Rudder motions have been substituted 
by command (Sllip. Since there is no 
rudder on this aircraft, all turns are 
considered as coordinated. 

However, without a rudder, "side
slip" adjustments to aircraft attitude 
during landing approach would be im
possible. Consequently, the "SLIP" 
command allows you to move the 
aircraft 20 feet to either left or right 
(without adopting the benking atti
tude or the usage of any controls 
during landing procedure). 

Note: Since this is a very primary 
flight simulator, the use of FLAPS 
and retractible landing gear is 
omitted. 

INSTRUMENT 
WARNINGS ..... LOW FUEL 

STALL WARNINGS 
HIGH SPEED (Structural damage will 
occur at speeds above 125 mphl) 

FLIGHT AND AIRCRAFT PARAMETERS 

Stalling Spaacl 
58 Miles per hour. 

Stall Warnings 
Commence at 63 Miles per hour. 
Stalling speed increases with bank-maneuver. 
In a 60 degree bank, stalling speed is 30% higher (75.4 

mph). Stall angle is 19 degrees to the angle of flight (relative 
wind). Note that the glide-engle of the aircraft is a considered 
pan of this parameter. Stall warnings commence at 16 
degrees. 

A (standard) rate-of-turn in this simulator is 3 degrees/ 
second, during the execution of a 20 degree banking maneu
ver, at an airspeed of 100 mph. This rate-of-turn will accom
plish a 180 degree change of direction in precisely 60 
seconds. (In simplified terms, a reversal of direction in the 
tim&-space of 1 minute.I 

Stall Recovery 
Move (T)hrottle "UP" as far as poalble to maximum 

power 1Bttlngs of 99 degrees. 
Move stick forward to at least minus 20 degrees. If there 

is sufficient altitude to recover from the stall, r&-adjust the 
stick and throttle as soon as poaible after regaining normal 
flight configuration. 

Takeoffs 
Throttle setting - at least 70 degrees. 
At 58 mph (minimum speed to achieve flight), stick 

back slightly, and liftoff. 
Note: At take-off speeds near 58 mph, do not pull the 

stick back more than 2 degrees. At 65-70 mph the stick can 
be back about 3 more degrees when lifting off. 

Attempts to pull the stick beck, before attaining the 
minimum flight speed of 58 mph will simply slow the air
craft down, with consequent greater usage of available length 
of runway. You could easily find yourself short of runway 
spacell 

Landing Procedur• 
Much practice required. 
Turn the aircraft to align with runway (compass• 180°). 

Watch headings (compass readings in degrees). 
Landing the aircraft is a triple set of functions: 

Altitude 
Rate of descent 
Airspeed 

The novice will need at least 4 miles distance from the 
runway to the point at which the aircraft will intersect the 
glide-slope. (You will probably need that much distance 
when attempting to line-up with the runway, then later the 
runway center line.) 

Landing attitude - No1B-level slightly up. Wings level. 
Landing airspeed - Just above stalling. 
Glide rate - As shallow as poaible. 
The computer allows you a total runway length of 3500 

feet to land your aircraft. This is more than adequate, and is 
deliberately calculated to compensate for the fact that split• 
second adjustments to landing approach attitude are not 
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available, since the command groupings are of 10 seconds 
duration. 

Additional Flight Information 
Full screen messages will be displayed during your flight, 

es follows: 

ALTITUDE - If altitude drops below e sefe minimum, 
,'OU will be advised to gain altitude during final approach. 

Other advisory messeges will appear, including those 
vital instrument changes, on the upper sector of the TRS-80 
screen. 

AT NONIALLY PAITCMRIINO UUD 

1 TO I DIOIIHII TO IIAlllfTAIN NOIIIIAL 
•u,r FOIi LIVD. PUCINT. I THI AIIICIIAn Ulla A IMALLOW AIIOU Of' 
AffACK {8UILT affO TMI AIIICMFT AT 

• I CONTIIOL ITICI( I 

I , ~~ 
L1¥1L PUQMT 

PUaMT .____, ~_,___~ 

i F-~-~-------+----------

L_J--------- -
I 

" CINTEO 
Oll'CIIIAYITY 

FIOURE 1. LEVEL FLIGHT AT CRUISING SPEED. 

wttPI TMI WNrfQ OF Alf AIIICMn ■ ACCILIMTIO TMIIIOU8M AN AIIIII 11A11. 
Tiil MIFl.OW ■ UBDID UP ACtl0U TMI. TOP CAIIUMD IUIIFACI. CAUltNO 
ADII0"91AIIPIIUSUMWMICMCMATDUFT. 

MIU Of' M.DUCID PMUUIII 

- I --.. -=--~~ --_--<.?~ f ______ C - =::::-h ---

~':' f- .. ~ * t .... 
ANGLE .,. 

AffACK 

THI NIGNl.11 AIR PlllaUIII ON 
THI U)WP IURPACI OF TMI 
WINO PUIHU IT UPWARD ltlTO 
THI AIIIU 0, IIIDUCaD P'IIIIIUM 
PIIODUCING •L.,,.... 

IIILATfVI WIND .. ...... . ...... . . .... .. .. THE AHII PLOW fOVIJI THI IUIIFACI Of' AN AffltCIIUT, 
CIIIA'RD IY rTS II0110N TMIIOUQM THI ANl. 

ANQLI o, AflACllt ..... . .... TNl ANGLI AT WtaCH Tttl ANIPOIL fCIIIOII IECTlON 

STALL . .. . 

0, THI WINO) CMOIID IIUTS TtlE IIILATIVI WIND. 

THE ANGLE OF ATTACK II TOO HIGH TO MAINTAIN 
LIFT. AIRCRAFT BEGINS TO FALL. 

FIGURE 2. THEORY OF "LIFT" PRODUCED BY THE MOTION OF RELATIVE WIND 
ACROSS AIRFOIL SECTION OF A WING. 

«NTIO 
OFGUVITY 

FIGURE 3. THE ELEVATOR. 
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FIOURE 4. THE NORMAL DIVE. 

~~y::o~===--DDCINT. 
-•-~UOMT-

IT .ALIOUIIOAPTIR - PM.UIII. WNIN-A 
__ .... __ 

-----------:-TNI AN1tCMn • IIANBMMD 10 TMII NOU DOWN POMION. ~ =~,VU.OF DIUffl'I' TOIIMffAIN IIOTION, 

aKOND nt1. ELIVATOIII AM NnDCITIC" .. NT\.Y 8ACIUWI TMK------~ 
UPWARD IIODI, CIIIATING AN INCMMD ANGLI. Of' Affa.ctl; ., TNI .... 

.,-.,oa•--""-~ ~ 

• -~/ 
~~ , :'._-,-' - ~\ --- --

~~~______.;-~-~~· ~==g 
-- DMO . . .. . .. • . INCUAIED 

AIQPDD . . ... DECtllAKD 

FIOURE 5. THE NORMAL GUDE. 

TNI. "'1IUIHlllr OUD1 ■ A STIii' DUCBfT, AT A ftllT Hl8N 

ANCILIOPAffACk. rf ■ ..... onDtn--.UO~ DU1UNC1 LAIIOINQ ~. TOAWOIDAN 9ICIIDN .. -

VIIIT MNIH ANCILI OF 
L.:rACf( •••••• ••••.. :·fflwio 
DIIAQ..... . .. INCJIU.UD 

FIOUAE 8. SLOW "MUSHING" GLIDE. AUISPIID .. DKtllAND 
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FIGURE 7. POWER-OFF STALL. 

FIGURE I . POWER-ON STALL 

t Software, Inc. 4 / lnstan 

~ARDTO 
.._....,ANO 

TMROffLI TO ,uu 
POWER o, 11nt 

IHALLIGl;' 
NOSE HTHI~~. ATTACK. 
MODERATE ANG AeOVE _, 
THROTTLE IETTINGOOUCING GOOD LIFT. ISK AIIIIPIEO , .. 
:'rADV cu• RA TE. 

CL--
:::Ue:.T: ATTACK 

~=TODMG. :::0 c,p ITAWNQ, 

FIOURE 8. CLIMBING FOR ALTITUDE. 

BOTH AILERONS 
REMAIN IN NORMAL -

-- ATTITUDE. 

FIOURE 10. THE AILERONS IN LEVEL FLIGHT. 

-
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LEFT AILERON t 
MOVESDOWNj 

FOR INFORMATION ONLY 

LEFT WINO 
FORCED UP. 

RIGHT AILERON 
MOVES UP. rRIQHTWINQ 
FORCED DOWN. 

FIGURE 11. THE AILERONS IN A RIGHT BANK. 

NOTE THAT THE TR&IO OVERRIDES ATTEMPTS TO 
BANK THE AIRCRAFT IIORE THAN 10 DEGREES 

tiTICK MOVED TO 
THE LEFT 

(Ll:FT BANK) 

LEFT AILERON 
MOVES UP. 

LEFT WING~ 
FORCED DOWN. • 

t_RIGHT AILERON 
MOVES DOWN. 

RIGHT WING 
FORCED UP. 

FIGURE 12. THE AILERONS IN A LEFT BANK. 

Night Flight 

NOTE THAT THE TR&IO OVERRIDES ATTEMPTS TO 
IIANK THE AIRCRAFT IIORE THAN IO DEGREES FIGURE 13. RUDDER MOVEMENTS. 

RUDDER MOVED 
TO THE LEFT 

RUDDER IN 
NORMAL POSITION 

RUDDER MOVED 
TO THE RIGHT 
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FIGURE 14. PHOTO RECONNAISSANCE MISSIONS. 

DISCUSSION ON THE BASIC PRINCIPLES 
OF FLIGHT 

Refer to Figure 2. The wing of an aircraft is an airfoil. The 
bottom is much flatter than the top. When the wing is accelerated 
through an air maa, the air moves undisturbed acroa the bottom, 
but is accelerated acroa the top, cambered surface. This cau•s a 
drop in the air preaure on the top of the wing, and high pressure 
below the wing. The wing is pushed upwards into the lo-r air 
pressure, providing wing "LIFT". 

Lift 
Lift can be increased in two ways. 

(11 By increasing the speed of the wing through the air . This is 
done by increasing the throttle setting. The aircraft begins 
to climb for altitude, immediately. 
The second way to increase lift, is to increase the angle of 
attack. 

Refer to Figure 9. This is accomplished by pulling back 
on the control column lstickl, causing the elevators to rotate 
the aircraft into a "nose-up" position. 

The angle of attack is increa11d and the aircraft begins to 
climb for altitude. Note th11t there i1 •n inc,_. in drag, with 
connquent IOII of •irlp#d. 

Observations 
If you study the various flight diagrams, also the brief discus• 

sions (in this set of instructions), you will note the following: 
I 11 The throttle is uad to climb for altitude, or to allow the air

craft to lose altitude. 
121 The elevators are u•d to control the angle of attack of the 
• wings to the relative wind. 

By raising or lowering the elevators, (moving the stick forward 
and back) you either increae the angle of attack with consequent 
"DRAG", or you decrease the angle of attack with lowered amount 
of drag. The speed of the plane is primarily controlled this way. 

Relative Wind 
Refer to Figures 2 through 10. When the plane Is in level flight 
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FIGURE 11. PHOTO RECONNAISSANCE MIUIONS. 

(Figure 21, the relative wind is striking the wing heed-on. 
When the plane is descending (Figures 3, 4, 5 and 6), you will 

note that the relative wind is attacking the leading edge of the wing 
from below. 

ThlN four diagrams illustrate thllt the angle of attack varies, 
even when the nose of the aircraft remains in (roughly) level posi
tion as long as the climb, or glitM, of the aircraft 11•"-· Refer to 
Figures 6 and 7. You can ,tall even when the aircraft is in a moder
•tely ,_, po,ition, due to the,,_,, delt:flflt •n,le. 

FINAL FLIGHT REVIEW 
This flight simulation, Night Flight, is a primary flight experi , 

ence. The usage of Rudder, Flaps and Retractible Landing Gear 
have been circumvented, to help you fly this program. 

With 1C>me practice, you will learn that (contrary to popular 
conception), the stick and throttle have differing effects on airspeed 
and climb characteristics, needing coordinated use of both th818 
controls to fly the aircraft. 

Increase the throttle to climb, and pull (gently) back on the 
stick. 

Decrease the throttle to descend, and (gently) push the stick 
forward. 

To maintain level flight, set the throttle (and stick) at mid-point. 

UP AND AWAYI ........ HAVE A NICE FLIGHT. 

SOME NOTES ON THE FLIGHT DISPLAY 
(11 The runway lights appeer on the center of your scr•n when 

you are on landing approach. Th!! runway is shown in true 
perspective, bead on your altitude, distance and heeding. 

(21 At bottom center of your screen, is the horizon-line. The wing 
"bar" Is situated In the center of It. The bar II up when the 
nose of your aircraft is up, and down when the nose of your 
aircraft is down. The bar will bank to the left or right es you 
bank the aircraft. (Note that the exact degrN of bank is dis
played to the left, or right of the bar, as neceaary, so that you 
can judge your turns with more accuracy). 
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(3) At the bottom corner of your screen, are the navigational 
aids. The instrument at lower left displays the number of 
miles TO and FROM the airport. ( Example ... 3.4 miles N.E. of 
the airport indicates that the airport is to your South West). 

The other display is your distance (in feet) to the point at 
which you will intersect the glide slope, which (in the TRS-80) 
is considered to be the center line of the runway. To help your 
flight arrival back to the airport, you will pick up the glide 
slope even when you are within 3 miles (on either side of it) to 
left or right, no matter how far you are from the airport. 

FIGURE 18. "GETTING YOUR BEARINGS." 

ACCIDENTAL ERASING 
Until you've tried it, you won't believe how HSY it is to screw up• dlu cassette. 

For instance, the magnet in any loudspeaker can do I f1n111tic job of removing 
port of the data . .. and you'll find loudspuken in portable radios, caaette reCOfd· 
en, TV sets, etc. Power suppli• will do_, bettlr. No one can•- estimate how 
many Upa hevt been wiped out by t"- little TR~ -r units . . . or by putting 
caaettos on top of tht moniton, where its electromagnetic field can -•ve its subtle 
work. 

Do not trllt your CISHtlll casually. Give them extra care end 1tt1ntion. Kt1p 
them away from anything electrical, magnetic or dusty It ell times. 

Well, oc:cidents can hoppon, _, to the most ca-oful of us. One of your kids con 
try out a data caaett• and push tho record button ... etc. You should ward this off 
by punching out the Ubl on the beck of the c-tte to -t recording. If things 
do go awry, -•11 redo your caaetto f0f you for a nominal service charge of S2. Just 
11nd bock the original CISMttl, a nola II to what went wrong «- like to kHp 
statist icol and the $2. We'll fix it up for you and get it back II quickly es - can. Try 
not to get worried if it ukos three -ks . . . o .. -k each way for the post office 
(when they ore up to that rigorous • schedule) and a -k for us to hone around. 

COPYRIGHT 
This program is protocted by copyright. This m11ns that it II illegal to make a copy 

of the tape or I listing of the program. Any copy. We f11I strongly enough obout this 
to offer a $10,000 roward for tho conviction of onyone copying this program. This 
moans that when your life-long friend and bosom buddy asks you to run off I copy 
for him, you have, It that moment , to decide whether ht wants the program or tho 
tan thou. If you do decide to make the copy, you'd better be very nice to 111d friend 
from then on. 

Bellar, if someone is insistent, is to give them tho money to buy a caaette of their 
own. I could be cheaper in the long run. 

Why tho f-? Wo want to moko sure that progrommon are paid for their programs 
and paid -11. The more money - pay in royolties, the better-programs you'll have. 

IMPROVEMENTS 
Thero •• -Y flW programs which cannot be improved. If you work out some 

impro-nts to this program, it could be worth your while to Nnd them in for 
possible u11 in an ·updated version of the program. Thost who contribute to an up• 
dalad program will share ir the royalties which result. lr>stant Software Inc., l'llter• 
boroui;, NH 03458. 

------------------- NOTES 
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