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NAVIGATIONAL TRAINER - MARK IV

1, General

o This Directive deals with the. use, care, and maintenance of the Mark
IV Navigational Trainers made available to Civil Air Patrol by the Special
Devices Division of the.Bureau of Aeronautics, United States Navy and allo-
cated to the forty-eight CAP Wings for use in the Training Program. The
material presented herein is intended to supplement the "Operation Manual
and -Parts Catalog - 1-E-4.- Navigational Trainer - Mark IV", (NavAer No.
30-10R-79), a copy of which accompanies each trainer, For the benefit of
those who are not familiar with this training device, certain descriptive
materlal taken from the Operation Manual is included T oe D Irectiver T T
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2. Purpose Ty

- .a. The: primary purpose of the Mark IV Navigational Trainer is to pro-
vide ground facilities for training pilots. in dead reckoning. It may 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 proccedure through a telephone installation simulating
two~way radio, :

b. It is important that all CAP flight' personnel attain a high degree
of proficiency -in practical dead reckoning navigation. The excellent net~work
of radio 2ids 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.equivment may become
ineffective due to mechanical failure of a component part or because of severe
W rain, snow, or thunder-storm conditions. Under such circumstances, the pilot
who has neglected his dead reckoning is at a decided disadventage, The ground
training obtainable through the proper utilization of the Navigational Trainer
affords an excellent means of raising the level of proflclency of CAP person-
nel in dead reckonxng navigation,

S General Description

~— a, The Mark IV Trainer is a complete mockup of the cockpit of a train-
ing plane., It is mounted cn a cart which may be closed tc simulate instru-
ment flying, It is powered with storage batteries and in response to manip—
ulation of all normal controls, moves over any reasonably "level available™ o
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space at the rate of one foot of travel per neutical mile of flight, Thus,
the Trainer travels two and one-half feet per minute at an indicated air
speed of 150 knots.

b. The pilot controls the movement of the Trainer through the use of
the throttle, stick and rudder, exactly as he would a training plane, The
speed of the Trainer is goverued by the throttle, and s registered on the
airspeed indicator. Direction is controlled by the rudder pecals and 1s
registered on the rate-of -turn indicator. FEndder padals and the rate-of-
turn indicator are coordinctsd %o execute and inCicats a standard turn at
150 knots; at other speeds inaccurate readings wili occur,

c. The stick is used in the normal menner for climbing and diving and -
the correspcnding maneuver is indicated on the rate-of-climb instrument,
Thus, if the stick is pulled bac k, a climb is indicated, the rcgistered alti-
tude will increase and the thiotiile must be advanced to maintain constant air
speed, If the throttle is not advanced, registered air speed will fall off
and the spced‘of the Trainer across the deck will decrease proportionately,

Al il addltlon, an aireraft clock and 2 mﬁgnrtlc compass provide suf-
ficient instruments to supply all:data necessary for the. solution of decad
reckoning and’ navigational problcms.

e. The coursc "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-
curate record of all mancuvers and of the start and finish points is provided,
A stuent's flight pattern can be checked against pre-computed rcference
points previously marked on the deck. Such refcerence points are visible to
the student only through a sliding hatch at his feet, This hateh, when
opéned, automatically turas on 4 tell-tale light visible to the 1nstructor,

£. With the hood closed, the student cannot take bearings on stationary
obgects and must rely entlrelJ on his instruments, Should the instructor
prefer not to mark points énd headings on the degk, the student may fly with
the hood up and have tho finish point checked on the basis of an air plot,

4o Snace'ana Storage Regquirements

a. The area aveilable for the use of the Trainer determines the scope
_of the probléms that may be' assigned,  In gcncral, problems rcquiring not
‘more thon 50 minutes to completo .can be. exccuted in a space measuring 75 feet
square. If space is limited, longer problums can be worked out by assigning
headings corresponding to the diagonals of the area,

b. Since the Trainer is battery operated it may be used anywhecre, in-
doors or outdoors, whercver space is available, However, decks:should be
Xovel and smooth and must be.capable of sustaining the weight of the Trainer,
which is approximately 1,000 1lbs; If.an outdoor space is selected, facili-
tics for uncer-cover storagc, wlth electric outlets for charging baftorles,
should be available.
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¢. The Trainer is adaptable to all climatic condlt*ons, having o
cocknit of sufficient size to accomodate students Jcarnng winter flying
gear, as well as an gir circulating fan for comfert in warm climatcs.

5. Responsibility of Unit Commander

The Commanding Officer of each unit to which one of the Navl gationa
Traincrs is assigned will be held responsible to see that every possible
means is used to insure that proper care is taken of this training aid.
The following instructions will be closely followed:

a. Keep Trainer locked at 21l times when not in use.

b. Assign a responsible CAP mstruct,or, with such assistants as mey
be necessary, in chorge of Trainer,

¢. Restrict use. of Trainer to. official CAP training operations con-
ducted under the porsongl supcrv131on of cne of thc assigned instructors.

4. Assign a qualified CAP mechanlc in charge of inspection, mnlntcv
nance, and repair of Trainer,

e - P (e b i s

e. If possible, arrange for instructors and mechanic to visit some
Naval Air Station in the vicinity and toke instruction in the operation and
maintenance of the Trainer. :

f. If possible, arrange for a Navigational Traincr Opcrator from the
nearest Naval Air Station to v1s1t the Lnlt and demonstrate the usec ‘of the
Trainer. ;

g. Make every effort to eliminate bredkage, as replaccment parts are
difficult to obtain,

h. Require those responsible for the operation and maintenance of
the .Trainer to become thoroughly familiar with the Operational Manual, to
apply at frequent intervals the periodic check-up set forth on page 22 of
the Manval, and tc maintain the. Trainer 1n strict cccordance with the
printed instructions,

6. Prereguisites for Training ' .~ .

CAP mcmbcrs, whether seniors or coadets, who have successfully completed

the course of training in air navigation prnscrlbeu in either (a) Training
Directive No., 13, this Headquarters, 14 February 1942, "Air Navigation",

or (b) parcgraph 45, "Air Navigation", Training'Directivc Mo. 35, this Hcad-
quarters, 1 January 1945, "CAP Ground and Preflignt Training Program", and
who desirc to receive advanced-instruction in wractieal dead reckoning are
eligible for instruction in the Nav1gatlonml Trainer,
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7. | Mork 3-A -Aircraft ¥hvizational Plotting Board

a. A Mark 3-A Airceaft Navigational Plotting Board, mounted on a mov-'
able tray attached to the inside right wall of the cockpit, is standard
equipment of cach Navigational Trainer. The Plotiing Board consists of a
transpercnt, matte-finish, plastic plotting surface upon which-peneil morks
can be -made and ercsed, A compuss rose stamped in black, an arrow indicating
true north, and a Mark VIII Aivcraft Navigavional Computcr. attached to the
lower right cofner complets the transparent bonrd, benenth which is a special
plotting disc fastened at and rotating about the center of the composs rose,
A glove sncp holds the disc to the board and permits the use of oither the
high speed or the low speed side, To. avoid complications, it is recommended
that CAP units use the low specd side in their early cxpericnce with this
device, The Mark 3-A board combines the functions of a small area plotting
sheet, dead reckoning cemputer, plotter, pretractor, parallel rules and di-
viders. Copics of NavAer 05-35-527, "Ingtructions for the Usc of Aircraft
Navigational Plotting Board", have becn mziled to all Wing Hoadquarters in
order that cnch unit reeriving ome of the Navigational Traincrs may bc sup=
plicd with two copics of these instructions, no additioncl copies of which
are available for distribution. An understanding of the usc and operation
of the Mnrk 3-A Plotting Board is necessery if the student is to derive full
benefit from thc use of the Trainer, Students should become thoroughly famil-
iar with the tochnique of selving the simple problems of dead reckoning navi-
gotion before going on to ‘the more invelwed problems of intcreception and
scouting,

b. - All work on the Plotting Board should be done with a soft pencil,
as hard lead will scratch the plastic surface; - a No. 2 lead is satisfac-
tory, Either a red rubber or art gum eraser 1is rocommended for clecaning
the board after cach problem has been completed, Avoid using o course rubber
ink eraser, : :

¢. All Vings have been supplicd with large-scalc working models of
the Plotting Board and the Computer for instruction purposcs, Thesc training
devices should be circulated within the Wings in order that all units having
Navigational Troiners may take advantage of their use for classroom instruc-
tion, I .

(1) The model of the Plotting Board is an cnldrged'"blackboard"'
version (40" x 40" x 1') of the standard instrument., It is
made of clear plastie with s mothte surfoce cn which calcula-.
tions may be made and diagrams drown in soft pencil or chalk,
Operation and results are identical with those of the regula=-
tion plotting board, Instructors cad students are cautioned
to use only soft craser or cleaning materials to preserve the
surfaceé of the plastie. ' :

(2) Tho large scalé Nevigationnl Computer is an enlarged "blacl-
board® model (40" x 40" x 13") of the standerd MK VIII
Navigational Computer, It is made of a tempered composition

atorial with numbers and calibrations in black on a white
painted surface and tho operation and results arc identical
with those of the operational instrument.



Training Dircctive No, 39 26 Fcb 45

8, Navigotional Data Shoet

Attached hereto is a Navigational Data Shcet, developed by Navy person-
nel, which maf B¢ used as a part of the lark 3-A Aircraft Navigational
Plctting Board By cutting out the tebulation and fastening it to the under-
eide of the upper right cornor of the-bpard with ccllulose tape in such man-
ner that the lettoring is next to the bosrd and visible thri the transparent
‘plagtic material, The data in the left column of tho sheet portains to the
“dircetion and force of the wind at the surface and at various altitudes;
the middle column provides for data relative to a surface vessel, usually an
aireraft corriocr; and the right column is devoted to ‘date pertaining to the
navigation of the aireraft, ' The abbreviations uscd in:the data shcet, famil-
iar to most pilots, are listed in the accompanying glossary,

9. Oocrational Suizzestions - Navigatienal Trainer

The following operational suggcstions_will scrve as a supplement to the
detaileé information presented in the "Operation licnual ond Rarts Catalog"
referred to in paragraph 1 of this Directive, ¥

. Fast Rate Clock 8

I
1

The use of the fast rate clock referred to on vage 5 of the Manual
is not rocommended, This clock is geoared to run ot three times the rate of
the regular clock, and while it allows the student to negotiate greater "dis-
tances? witheut increasing the nctual distance the Trainer travels over the
ground, it presents a distorted and disturbing influence on all timed turns,
Use the standard type Navy aireraft clock on the instrument panel,

'

b. Rough Air Clcats

The use of rough air cleats wreferred to on pages 5 and 6 of the
Manual should be avoided until such time as the studcnt has obtained profi=
cicney in the performance of simple missions in the Traiuer,

Co Bank and Turn Indicator

The description of this instrument on page 9 of the lManual states,
"In 2-needle position, thc Trainecr will make a standarc 180° turn in one
minute," The 2-necdéle position refers to a new type turn indicator and is
cquivalent to the l-ncedle width turn of the instrument familiar to the aver-
age pilot,

10. Inspection, Maintenance, and Repair

a, All Mark IV Navigational Trainers will be inspeeted, maintained,
and repaircd by the CAP unit havinz jurisdiction, in strict accordance with
instructicns contained in the "Oporation Manual and Parts Catalog", refcrred
to in paragraph 1 herecf. Said work will be in the charge of a qualificd CAP
mechaenic nssigned to this duty by the unit commander, as provided in para-
granh 5d hercof,
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be Uhile the procedure to be followed An battery maintenance is set
forth in detail on pages 21 and 22 of the Operation Manual, it is ‘recommended
that when batteries are initially placed in operation,.they be serviced and
charged by a reliablo lecal battery service station, - A -

c. Requests for repair and replacement parts will be prepared with com-
plete nomen clature and parts numbers as listed in the Parts Catalog and fer-
warded to National Headquarters through CAP channels,

akak Restricted Uso

The Navigational Trainer is an expensive piece of equipment, the use of
which will be restricted to cfficial CAP training conducted in accordance

with the provisions of this Directive under the porsonal supervision of quali~-
fied CAP instructors assigned to,such. dusy, :
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BY ORDER OF COLCNEL JOHINSON:

" WILLIAM R, WILKINSON .
Captzin, Air Corps

Adjutant (S reend : -
0 F R0 I AL:
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W._' ;_AN' R, WILKDISON
Capnnin, Aixr Corps:
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*
NAVIGATIONAL DATA SHEET
N4
WIND DATA ACFT, CARRIER ATR NAVIGATIONAL DATA
ALT FROM | FCRCE NANE ] IEG | 1st} 2nd | 3rd | 4th} 5th] 6th
TIVE CcH
Cus MH
SPFED VAR
- LAT , TH
LONG TAS
BRG | P PA
DIS | T
| FROM, CAS
4 IAS
GLOSSARY COF ARBREVIATIONS
DRE
ACFT Aircraft .
ALT Altitude AL
‘e’ BRG Bearing RN
CAS Calibratcé Air Speed
CH Cormass Heading CUS
CcUs Course TR
DIS Distance
DRI Direction Relative Motion cs
GS Ground Speecd
TAS Indicated Air Speed MG
LAT Latitude MTR
LORG Longitude
HC Miles on Course MIN
MH lagnetic Heading
MIN Iinutes on Leg D
R liiles Relative hotion AT
PA Pressure Altitude
SR Sneed Relative Motion LONG
it Temperature e
TA Time Arrival 2 ‘
TAS True Air Speed LAT
™ Time Departure
TH True Heading LCRG
TR Track
VAR Variation
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