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N A V I G A T I O N A L T R A I N E R - i m K I V

1 , G e n e r a l

This Directive deals with the. use, care, and maintenance of the Mark
IV Navigational Trainers made available to Civil Air Patrol hy the Special
Devices Division of the Bureau of Aeronautics, United States Navy and allo
cated to the forty-eight CAP Wings for use m the Training Program. The
material presented herein is intended to supplement the "Operation Manual
and-Parts Catalog - I'-E-^.- Navigational Trainer - Mark IV", (NavAer No,
30-10R-79), a copy of which accompanies each trainer. For the benefit pf
t hose who a re no t f am i l i a r w i t h t h i s t r a i n i ng dev i ce , ce r t a i n desc r i p t i ve '
material "taken from the Operation Manual is included iri"th'is"T)*iS'ectiVe.

2 , ' P u r r > 0 5 e , •

,a. The: primary purpose of the M^k IV Navigational Trainer is to pro
vide ground facilit ies for training pilots, in dead reckoning. It ri iay also
be used for navigation practice -and check-out. Pilots' may run through a
simple mission or may execute a complicated search and interception. Students
may be checked in radio procedure through a telephone installation simulating
t w o - v ; a y r a d i o .

b. It is important that all GAP f].ight personnel attain a high degree
of proficiency in practical dead reckoning navigation. The excellent net-rrork
of radio aids to air navigation provided on the airways through the United
States tends to cause pilots to form the habit of relying largely on radio
aids in cross-country flying. However, aircraft radio,.equipment may become
ineffect ive due to mechanical fa i lure of a component part or because of severe
rain, snow, or thunder-storm conditions. Under such circumstances, the pilot
who has neglected his dead reckoning is Ut a decided disadvantage. The ground
training obtainable through the'proper uti l ization of the Navigational Trainer
affords an excellent means of raising the level 'of pro-ficiency of CAP person
n e l i n d e a d r e c k o n i n g n a v i g a t i o n . ;

3 , G e n e r a l D e s c r i p t i o n

a. The Mark IV Trainer is a complete niockup of the cockpit of a train
ing plane. It is mounted on a cart which may be closed to simulate instru
ment flying. It is pov/ered with storage batteries and in response to manip
ulation of all normal controls, moves over any reasonably'lov^l available
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s p a c e a t t h e r a t e o f o n e f o o t o f t r a v e l p e r n a u t i c a l m i l e o f fl i g h t . T h u s ,
the Trainer travel.s two and one-half feet per minute at an indicated air
s p e e d o f 1 5 0 k n o t s .

b. The pilot controls the Taoveinent of the Trainer through the use of
the throttle, stick and rucu^.er, exactly as he would a training planfe. The ■ "
speed of the Trainer is governed by the thrclitXe, and :^s registered on the •
airspeed indicator. Diroction is controlled by the ruodor pucals and is
registered on the rate-of' turn indicator, ^riddor padils and the rate-of-
t u r n i n d i c a t o r a r e c o o r d i n c . t e d " ^ o e x e c u t e a n d i n c . i s a x o ' a s t a n d a r d t u r n a t
150 knots; at other speeds inaccurate readiXigs wi- l i occur,

c. The st ick is used in the normal manner for c l imbing and div ing and •
the correspondjjig maneuver is i:idicated on the rato-of-climb instrument.
Thus, if the stick is pulled ba^.k, a climb is indicatxod, the registered alti
tude will increase aiid the thi'ot'l^le must be advanced to maintain constant air
speed. If the thrott le is not advanced, registered air speed ^dll fal l off
and the speed of the Trainer across the deck v/ill decrease, proportionately,

d. In addition, an aircraft clock and a magnetic compass provide, suf
ficient instruments to supply all data necessary for tha solution of dead
reckoning and"nav igat iona l prob lems.

e. The course "flown" by the student is traced on the deck by means of
a chalking device located at the pivotal point of the Trainer, Thus, an ac
cura te record o f a l l maneuvers and o f the s tar t and fin ish po in ts is p rov ided,
A stu^nt's flight pattern can be checkcd agajjist pre-computcd rcfcrencc
poiats previously marked on the .dock. Such reference points are visible to
the student only through a sliding hatch at his feet. This hatch, when
opened, automatically thorns on a tell-tale light visible to the instructor^

f. With the hood closed, the student cannot take bearings"on stationary
objects and must rely entirely on his instruments. Should the instructor
prefer not to mark points and,headings on the de(^, the student may fly with
the hood up and have'the finish point checkcd on the basis of an air plot,

U * S - p a c e a n d S t o r a g e R e q u i r e m e n t s - • . • ^

a. The area avcl i lable- for the use of the Trainer determines the scope
of. the problems that may bo assigned. In general, problems requiring not
more titan.50 minutes to complete ;can be. executed in a. space measioring 75 feet
square. If space' is limited, longer problems can be work.ed out by assigning
headings corresponding to the d iagonals of the area, .

b, Siiice the Trainer is battery operated it may be used anyv/hore, in
doors or outdoors, v/herevo-r space is available. However, decks-should be •
Jcvel and smooth and must be capable of sustaininfj the v/eight of the Trainer,
T;hich is approxim.atcly 1^000 lbs. If an outdoor space is selected, facili
ties for under-cover storage, with electric outlets for charging batteries,
s h o u l d b e a v a i l a b l e .
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c . Ti i c Tra ino r i s adap tab le to a l l c l i nK i t i c cond i t i ons , h f . v i ng a *
cockpit of sufficient size to accomodatc students 'Vearing v/intor flying
gear, as woll as an air cii^culating fan for comfort in v/arm climatcs.

5 , R e s p o n s i b i l i t y o f U n i t C o m m a n d e r

The Gomm.inding Officer of each unit to v;hich one of the Navigational
Tra iners is ass igned wi l l be ho ld respons ib le to see that every poss ib le
rac'.ans is used to inpuro that proper care is tdcen of this training aid.
T h e f o l l o v fi n g i n s t r u c t i o n s w i l l b e c l o s e l y f o l l o w e d ;

a. Keep Tra iner locked at a l l t imes when not in use.

b. Assi{?n a responsible (5a? instructor, with such assistants as maj'-
be necessary, in ch?.rgo of Trainor,

c . Rest r ic t use. o f Tra iner to- o ffi 'c5-a l CAP t ra in ing operat ions con
ducted under the personal supervision of one of tho> assigned instructors.

d. Assign a qualified CAP mechanic in charge of inspection, mainte
nance, and repa i r o f Tra iner.

e. If possible, arrange for instructors and mechanic to visit some
Naval Air Station in the vicinity and take Instruction in the operation and
m a i n t e n a n c e o f t h e I V a i n e r ,

f. If possible, arrange for a Navigational Trainor Operator from the
n e a r e s t N a v a l A i r S t a t i o n t o v i s i t t h e u n i t a n d d e m o n s t r a t e t h e u s e o f t h e
T r a i n e r .

l lake every effort to el imiziato brealzagc, as replacement parts are
d i f fi c u l t t o o b t a i n .

h. Require those responsible for the operation and maintenance of
the Trainer to become thoroughly fariliar with the Operational Manual, to
apply at frequent intervals the periodic check-up set forth on page 22 of
the Manual, and to maintain the-Trainer iii strict accordance with the
p r i n t e d i n s t r u c t i o n s ,

6 , P r e r e q u i s i t e s f o r T r a i n i n g ' -

CAP members, whether seniors or cadets, v;ho have successfully completed
the course of training in air navigation proscribed in either (a) Training
Directive No. 13, this Headquarters, lA February 194-2, "Air Navlga.tion",
or (b) paragraph 45, "Air Navigation", Training Directive Ho, 35, this Head
quarters, 1 January 1945, "CAP Ground and Prcflight Training Program", and
who dosiro to receive advanced-instruction in practical dead reckoning arc
e l i g i b l e f o r i n s t r u c t i o n i n t h e N a v i g a t i o n a l T r a i n e r ,
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7. Sflark 3-A Aircraft l^.vitat ional Plott ing Board

a. A Malrk *3**A AirciT^ft Navigational P].otting Boai-d, mounted on a mov
able tray attached to the inside right wall, cf tho cockpit, is standard
equipiiient of cach Navigational drainer. The Plotting Board consists of a
transpcxont, matte-finish, plaptic plotting s'orfaoe upon which-pencil n^-rks
can be-made and erased, A. aompass rose staiapcd in black, ,ari arrow indicating
true north, .and a Hark VIII Air,craft Navigational Computer.attached to the^
lower right corner complotG the transparent board, boneath which is a specrual
plotting disc fastened at qmc! rotating about the center of the compass rose,
A glove snap holds the disc to the board and permits tho use of either the
high speed or the low spoed side,- To. avoid complication!?, it is recpmmcndcd
that CAP units use tho low spe:;d side in thoir early experience with this
device. The Mark 3-A beard combinos tho functions of a small area plotting
sheet, dead reckoning computer, piottcr, protractor, parallel rules and di
viders, Copies of NavAor 05-35-527, "Instructions for the Use of Aircraft
Navigational Plotting Board", have boon lociiled to all Wing Headquarters inorder that each unit receiving one cf the Nfivigational Trainers may be^ sup
plied with tv/o copies of these instructions, no additional copies of which
are available for distribution. An an^rstaixding cf the use and operation
of the Mark 3-A Plotting Board is neccssnxy if the student is to derive full
benefit from the use of tho Strainer, Students should bocoae thoroughly famil
iar v/ith tho technique of si3lvij:ig the siiaple,problems of dead reckoning navi
gation before going oii to the ©ore involved problems of ijitorccption and
s c o u t i n g ,

b. All ^7ork on tho Plotting Board should be done with a soft pencil,
as hard load will scratch the plastic surface; - a No., 2 lead is satisfac
tory'", Either a red rubber or art gum eraser is rocoriinonded for cleaning
the board after each problem has been completed. Avoid using a coircse rubber
i n k e r a s e r ,

c. All lyings have been supplied with large-scale vfoirking models of
tho Plotting Board and the Computer for instruction purposes, Tnese training
devices should bo circulated within the V/ings in order that all units having
Navigational Trainers mpy tnj||e advantage of their use for classroom instruc
t i o n ,

(1) The model of the Plotting Board is an enlc:rgcd "blackboard"
version (AO" x AO" x 1") of the staiidard instrument. It is
made of clear plastic v/ith a mo.ttc surfaco on whicn calcula- ■
tions may be made and diagrams drcAvn in soft pencil or chalk.
Operation and results are identical v/ith thosu of the regula
tion plot'ting board. Instructors and students are cautioned
to use only soft eraser or cleaning materials to proservo the
s iu? fac^ c f the p las t i c .

(2) The large' scalc Navigational Computer is an enlarged "black
board" model (AO" x AO" x l-v^r") of the standard m VIII
Navigational Computer, It is made of a tempered composition
material with numbers and calibrations in black on a v/hite
painted surface and tho operation and results are iden'^^ical
v;ith those of the operational instruuient.
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8 , Nc i v i f ; r. t i ona l Da ta Shoo t

. Attached hereto is a Navigational Data Sheet, developed .]3y. XJavy person-
,nol, .^vhich'may be used os a part of the Mark 3-A Aircraft Havigational
Plcttiig Board by'cutting out the tabulation,and fastening it to the under
side of the upper right oorncr of the^bparcjl ;,';ith cellulose t&pc in such man
ner that the lettering is, next to -thc.^ boMrd and visiblo thrU'thc ^transparent
p].astio material. The data in the left co.iuffin of the shoet portaims to the'direction and force of the wind at the su}*fac6 and at various altitudes;
the middle column provides for data relative tp a sui^face vessci, usually an
aircraft carrieri and the right column is devoted to data pt;rtaining to the
navigation of the aircraft, ' The abbroyiatipns used ■iii.tho data, sheet, famil
iar to most pilots, arc listed in the accompanying glos^a^ry, '

9 , C o c r a t i o n a l S u c z e s t i o n s - N a v i r r a t i e n a l Tr a i n e r

The following operational suggestions v:ill serve as a supplement to the
detailed jjiformation presented in the "Operation luanual and I?arts Catalog"
re fe r red t o i n pa rag raph 1 o f t h i s D i rec t i ve ,

a . F a s t R a t e C l o c k ' .

The use of the fast rate clock referred to on page 5 of the Manual
is .not recommended. This clock is geared to run at tliree times the rate of
the regular clock, and while it allov;s the student to negotiate greater "dis
tances'* v;ithcut increasing the actual 6i?:tance the Trainer travels over the
ground, it presents a distorted and disttirbing inf3.uence on all timed turns.
Use the standard typo Navy aircraft clock on the instrument panel,

b . R o u c : h A i r C l e a t s

The use of rough air cleats -referred to on pages 5 and 6 of the
Manual should be avoided until such time as the student has obtained profi
ciency ill the performance of simple missions in the Trainer,

c . S a n k a n d T u r n I n d i c a t o r

The description of this instrumeni: on page 9 of the Manual states,
"L.1 2-ncGdlc position, the Trainer will make'a standard 18.0® turn in one
minute," The 2-nccdlc position refers to a new type txirn indicator and is
equivalent to the l-needle '.ddth tiim cf the iiistrumcnt families? to the aver
a g e p i l o t ,

10, Iiispoction. Maintenance T and Repair

a. All Mark IV Navigational Trainers v/ill be inspected, mintaincd,
and repaired by the GAP unit having jurisdiction, in strict accordancc v;ith
instructions contained in the "Operation Manual and Parts Catalog", referred
to in paragr?,ph 1 hereof. Said v:ork will be in the charge of a qualified CAP
mechanic assigned to this duty by the unit comijander ^ as provided in para
graph 5d hereof.
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b, VJh i le tKb procedure to be fo l lov /od- in bat tery main tenance is .set
forth in detail on pages 21 and 22 of the Operation Iviahual, it is 'recommended
tha t when ba t te r i es a re i n i t i a l l y p laced i n ope ra t i on , • they bo se rv i ced and
charged by a re l iab lo l i nea l ba t te ry serv ice s ta t ion ,

c# Requests for repair and replacement parts will bo prepared with com-
plote noraen clature and parts numbers as listed in the Parts Catalog and for
warded to National Headquarters through CAP channels. ^ ,

1 1 , R e s t r i c t e d U s e

The Navigat ional Trainer is an expensive piece of equipment, the use pf
which v / i l l bcs rest r ic ted to o ffic ia l CAP, t ra in ing conducted in accordance
with the provisions of this Directive under the porsonol supervision of quali
f i e d C A P i n f i t ' c u c b o r s a s s i g n e d b o . s u c h . d u c y , j . •

BY CRDER OF COLOMEL JOHNSON

W I L L I A M R , W I L K I N S O N
Captsi in, Air Corps
A d j u t a n t

O F F I C I A L :
/

W l h V . I a W r . b i l k i n s o n

Cif'uD.r.^ Air Corps'
A c j a o a n t
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N A V I G A T I O N A L D A T A S H E E T

V / I I J D D A T A

A L T r R O M FORCE

ACFT. CARRIER

NAP-E

AIR NAVIGATIONAL DATA

L E G 1 s t 2 n d 3 r d 4th 5 th 1 6 th
T B E

C U S

SPTED

C H

m

V A R

U T T H

LCI>IG TAS

E R G P A

D I S

C A S

GLCSSi \Ry OF ABBREVIATIONS

A C F T A i r c r a f t

A L T A l t i t u d e

W B R G B e a r i n g
C A S C n . l i b r a t c d A i r S p e e d
C K Compass Keadiiig
C U S C o u r s e
D I S D i s t a n c e

DRI'd D i r e c t i o n R e l a t i v e M o t i o n
GS Ground Speed
I A S I n d i c a t e d A i r S p e e d
L A T L a t i t u d e

L O N G L o n g i t u d e
M C M i l e s o n C o u r s e

MH Ivla^^netic Heading
I I T A M i n u t e s o n L e g

H i l e s R e l a t i v e M o t i o n
P A P r e s s u r e A l t i t u d e
S R M S p e e d R e l a t i v e M o t i o n
T Teraporature
T A T i n i e A r r i v a l
TAS Tinio Air Speed
TD Tine Departure
T H True Heading

T r a c k ■
V A R V a r i a t i o n

I A S

DRfcl

SRIa

IviRIvI

CUS.

T R

GS

M C

MTR

T P

U T

L O N G

T A

l A T

LONG I




