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LATITUDE 75°N

STARS ALPHERATZ POLARIS ALDEBARAN CAPELLA
Dec. SHA Dec. SHA Dec. SHA Dec. SHA
28°%471N 358°381 [88%591N 3330521[16°24'N 291°50'[ 45%56'N 2819531
R ¥ He Ho E He Ho E He Ho E He Ho E
0° | 439471 759541 2109251 460591
30 | 41 37 76 00 27 54 54 31
60 | 35 4l 75 50 31 14 59 54
90 | 28 04 75 26 30 13 60 29
120 || 20 53 74 55 25 14 55 54
150 15 45 74 26 17 56 48 36
180 13 47 74 06 10 24 41 04
210 || 15 26 74 00 35 01
240 20 18 74 10 31 32
270 || 27 22 74 33 31 12
300 | 35 01 75 03 34 04
330 41 12 75 33 13 44 39 39

Altitudes are based on Declination and SHA in the May-August 1943 American Alr Almanac

Figure 132—Computed Altitudes, Form B (Page 25 of 30 pages)
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LATITUDE 75°N

STARS POLLUX REGULUS DUBHE BENESH
Dec. SHA Dec. SHA Dec. SHA Dec. SHA

28°10'N 2440331 | 12015'N 208940 [[62°04'N 1949571 499361 153°401

A%%%S He Ho E He Ho E He Ho E He Ho E
0°|| 20958 470251 359491
30 || 28 18 50 08 34 38
60 || 35 50 11°29! 56 17 36 35
90 | 41 27 19 03 62 13 41 23
120 || 43 07 24 54 69 54 48 16
150 || 40 05 27 15 76 03 55 57
180 || 33 39 25 16 76 03 62 22
210 | 25 58 19 40 69 55 64 33
240 || 19 04 12 10 62 14 61 04
270 || 14 28 55 18 54 06
300 || 13 13 50 09 46 27
330 | 15 33 47 25 39 59

Altitudes are based on Declination and SHA in the

May-August 1943 American Air Almanac

Figure 132—Computed Altitudes, Form B (Page 26 of 30 pages)
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LATITUDE 75°N

STARS ARCTURUS VEGA ALTAIR DENEB
Dec. SHA Dec. SHA Deec. SHA Deec. SHA

19%291N 1460441 38°44'N 81°141 8%43'N 629591 45°05'N 50°07!

=:§?ES He Ho E He Ho E He Ho E He Ho E
0% | 06047 390261 150131 530151
30 32 06 07 39 45 41
60 05 59 26 33 38 24
90 10 &1 23 53 32 56
120 17 &7 24 36 30 16
150 25 35 28 33 30 50
180 31 45 35 00 34 32
210 34 27 42 39 09 11 40 45
240 32 41 49 38 16 36 48 19
270 27 08 53 30 21 59 55 31
300 19 38 52 26 23 42 59 47
330 12 16 46 57 21 10 58 51

Altitudes are based on Declination and SHA in the May-August 1943 American Air Almanac

Figure 132—Computed Altitudes, Form B (Page 27 of 30 pages)
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LATITUDE 79°N

STARS ALPHERATZ POLARIS ALDEBARAN CAPELLA
Dec. SHA Dec. SHA Dec. SHA Dec. SHA

28047'N 3580381 88°59iN 3330952' 16924'N 291°50" [45°56'N 2817531

A%%%s He Ho E He Ho E He Ho | E He Ho E
0° || 39%471 799541 200121 470071
30 | 38 16 i 80 00 24 54 52 53
60 | 34 02 79 50 27 17 56 15
90 || 28 28 79 26 26 33 56 38
120 | 23 07 78 55 23 58 53 32
150 || 19 16 78 26 17 39 48 18
180 || 17 47 70 06 12 04 42 41
210 || 19 01 78 00 38 05
240 || 22 41 78 10 35 24
270 || 27 57 78 33 35 08
300 | 33 33 79 03 37 20
330 | 37 59 79 33 14 33 41 27

-Altitudes are based on Declination and SHA in the May-August 1943 Amerlican Air Almanac

Figure 132—Computed Altitudes, Form B (Page 28 of 30 pages)
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LATITUDE 79°N

STARS

POLLUX REGULUS DUBHE BENESH
Dec. SHA Dec. SHA Dec. SHA Dec. SHA

28°10'N 2449331 | 12°15'N 208°40' [62°04'N 194%571 [49°36'N 1539401

Aﬁgﬁs He Ho E He Ho E He Ho E | He Ho E
0°| 23°011 $19211 399331
30 || 28 28 53 31 38 37
60 | 33 58 11%46! 57 34 40 08
90 || 37 58 17 19 62 55 43 51
120 || 39 08 21 34 68 30 49 04
150 || 37 00 23 15 72 29 54 42
180 || 32 23 21 50 72 29 59 08
210 | 26 45 17 47 68 31 60 34
240 | 21 36 12 17 62 56 58 16
270 || 18 09 57 35 53 22
300 | 17 12 53 32 47 42
330 [ 18 57 51 21 42 46

Altitudes are based on Declination and SHA in the

May=-August 1943 American Air Almanac

Figure 132—Computed Altitudes, Form B (Page 29 of 30 pages)
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LATITUDE 79°N

STARS ARCTURUS VEGA ALTAIR DENEB
Dec. SHA Dec. SHA Dec. SHA Dec. SHA
19°29'N 146°441| 38°44'N 81°141 || 89431y 62°59145°51N 500071
A%%%S He Ho E He Ho E He Ho E He i Ho E
o Rk 10127 39034 1 139351 519241
30 34 05 45 55
60 29 53 40 27
90 13 13 L i 3 56 17
120 18 30 28 23 34 13
150 24 06 31 24 34 39
180 28 33 36 18 57 30
210 30 28 41 55 9 07 42 13
240 29 13 46 55 14 34 47 51
270 25 13 49 35 18 28 52 59
300 19 44 48 51 19 42 55 58
330 14 16 45 02 P2 53 55 18
Altitudes are based on Declination and SHA in the May-August 1943 American Air Almanac

Figure 132—Computed Altitudes, Form B (Page 30 of 30 pages)
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Figure 133—Hoisting the Fuselage

Chain Attached to Trusswork
Opening in Wire Netting
Chaining Attached to Trusswork
Work Bridge

Front Eye Bolt

Fuselage

Rear Eye Bolt

s R R

(8) Attach the fuselage leveling device cables
to the four fuselage brackets and tighten. (See fig-
ure 21.)

(9) Mount the four main bellows. (See figure
72.) The two side bellows are attached directly to
the fuselage frame and are connected to brackets on
the carriage by cables. The front bellows is bolted
inside the tower with its cable running down to a
pulley, and from there to the forward end of the
fuselage. The rear bellows is attached by a rod te
the rear of the fuselage and to a bracket on the rear
leg of the tower. The bellows sizes are as follows:

Bellows Size

Front 11-1/2 in. x 16 in.
Rear 13-1/2 in. x 18 in.
Side (2) 11-1/2 in. x 15 in.

Section IV
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Figure 134—Hoisting the Fuselage

Front Lifting Eye 4. Hoisting Cable
Rear Lifting Eye 5. Rear Lifting Eye
Hoisting Cable

SR

(10) Install the tower locking device. (See fig-
ure 76.)

d. TERRAIN MECHANISM.

(1) Center the azimuth rail by means of the
east-west and north-south lines marked on floor si-
multaneously with step No. 4 of installing the base.

(2) When correctly positioned, mark on the
floor the position for the hold-down lag (rawl)
bolts, located from the three large untapped holes
in the rail.

(3) Remove the rail and drill for hold-down
bolts simultaneously with step No. 6 of installing
the base.

(4) Replace rail and level by means of the six
bolts in the tapped holes on either side of the three
hold-down bolts. Use a carpenter’s level as a refer-
ence. Place the plates beneath the leveling screws.

(5) Set up the hold-down bolts without dis-
turbing the adjustment.

(6) Install the carriage after raising the wheels
so they will clear the rail.

(7) Check tightness of all gear setscrews, and
lock nuts.

(8) Insert a plate on the carriage and by rais-
ing the carriage rollers, adjust until the top surface
of the plate is approximately 1/4 of an inch from
the bottom of the collector ring assembly.
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(9) Level the plate by placing a level on the
plate and adjusting the rollers. Check through 360
degrees.

e. INSTRUMENT TAKE-OFF ASSEMBLY.
(See figure 81.)

(1) Install the heading input rod from the cen-
ter of the bearing to the bottom of the gear box.

(2) Install the compass heading take-off.

f. WIND DRIFT ASSEMBLY. (See figure 61.)
—Mount this assembly on the tower base so that
the case does not interfere with the compass head-
ing take-off, and so that the heading input to the
wind drift mechanism from the heading gear box
does not bind.

g. TERRAIN PROJECTION SCREEN. (See
figure 71.)

(1) Place the terrain screen frame on the floor
of the Trainer building and mount the seven hori-
zon curtain upright tube supports at points around
the top side edge of the frame, indicated by the
tapped screw holes, using the proper adapters and
screws to make them secure.

(2) To the top of these uprights, mount the
four tube supporting rails, securing them by means
of the adapters and caps provided.

(3) Hang the black horizon curtain from the
supporting rail using the steel wire clips in the top
edge of the curtain.

(4) Tighten and tie securely the draw cord
which is sewed into the bottom edge of the curtain
so that the curtain completely encloses the front
and two sides of the screen frame and is held in
place under the bottom edges.

NOTE

Care should be taken when the projection
screen has been raised into place and fas-
tened to the tower, that the horizon curtain
and supports clear the celestial dome with
the Trainer in any attitude.

(5) Measure the position of the front bellows
cable with reference to the tower, and disconnect.

(6) Insert the four bolts in the screen frame
and bolt on the brace rods.

(7) Carefully hoist the screen into place and
bolt the rear mounting eyes to the tower mounting
braces.

RESTRICTED
AN 08-25-17

(8) Bolt the lower end of the brace rods to the
clamps on the front legs of the tower.

(9) Level the screen by placing a spirit level
lightly against the fabric and shifting the clamps
or the braces. The screen fabric should be 30-3/4
inches below the center line of the universal joint.

(10) Locate the point where the front bel-
lows cable will pass through the screen and cut the
screen. Insert the bellows cable and reconnect. Cut
the fabric to accommodate the maximum pitch and
bank positions of the bellows cable, being careful

" to check for interference with the screen.

(11) Disconnect the front bellows cable and
dope the reinforcement ring to the screen so that
it centers around the travel of the cable.

h. CLOUD PROJECTOR. (See figure 80.)

(1) Install the lens and the bulb which are
packed in the main bearing hub.

(2) Check the clearance of the cover.

(3) Adjust the guide so that the plate does not
bind.

i. VACUUM MANIFOLDS.

(1) Install and connect the vacuum manifold
from the turbine to the rear leg of the tower. (See
figures 58 and 61.)

(2) Connect the high vacuum line from the alti-
tude pump to the manifold and from the manifold
to the rear leg of tower. (See figure 58.)

(3) Install the connection from the high vac-
uum and the low vacuum supply from the top of the
tower to the fuselage.

(4) Cut the fabric away from the supply holes
in the bellows and shellac the elbows in place at
the proper angle.

(5) Install the vacuum lines from the main
valves to the main bellows. (See figure 72.)

(6) Install the turning motor vacuum supply
lines from the rudder valve to the top of the tower
and from the bottom of the tower to the anti-turn
mechanism valve, (See figure 83.)

5. RADIO AND EQUIPMENT.
(See figures 84, 135, and 136.)

a. Mount the rectifier on the wind drift platform
directly behind the wind drift mechanism.
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> CBLACK WITH 1 RED TRACER]
t TO 12 WIRE CABLE TO RELAY BOX
CBLACK WITH | YELLOW TRACER] INVERTER USE FOR T X
CONNECTOR \
24 DC A H.
L—v—l = y
- bl B Ls =
T TO TERMINAL "D" OF THE INVERTER oo e
CONNECTOR. /
1 e [
2 26V. USE FOR
l GROUNDED TO THE FRAME OF THE ERAME 400/  RECEIVER
i AC.
INVERTER. CAN BE USED AS

16 AMPERE D.C. DOUBLE POLE
SINGLE THROW ON-OFF SWITCH

20 AMPERE FUSES
USE NO. 10 OR 12 WIRE IN ALL A.C. SUPPLY
TO INVERTER CIRCUITS .

SOLA DRY RECTIFIER

110 A.C.

ADJUST THESE TAPS TO MAKE INVERTER OUTPUT
READ 120 YOLTS

Figure 135—Wiring Diagram, Power Supply

b. The SCR-269-A receiver and the inverter (or
Navy DZ-2) are mounted in place at the factory
and are shipped that way. (See figure 61.)

6. ELECTRICAL INSTALLATION.
(See figure 159.)

a. POWER.—Power for the Trainer is fed into
the system in two places.

('1) The 110-volt supply must be connected to
the near side of the fuse plugs in the desk junction
box. The line is fused for 30 amperes at this point.

(2) The 220-volt supply must be connected to
the two main (left side) fuses in the base junction
box. This power is for the turbine and is fused for
a 20-ampere current.

(3) Both these lines are from the main build-
ing fuse box. General lighting power is also taken
from this box.

b. CONNECTION.—Most of the connections

necessary from one unit of the Trainer to another
are made with plugs. However, there are several

\ REMOTE INDICATING
COMPASS SUPPLY

SERIES FIELD
—asno—{ THl

SHUNT FIELD

__mnuuuuun,__——m/v\,\/\,‘“

GOVERNOR CONTROL

o el 5

CONTACT PRO -
TECTING CONDENSER “'

Figure 136—Wiring Diagram, Inverter

connections which necessarily will have to be made
in the field. All the plugged connections are so
made that there is no possibility of ambiguity with
one exception. This is on the radio control chassis.
In this case the male and female Jones plugs are
color coded showing the proper connections. By
reference to the general schematic wiring diagram
(figure 162) all the plugged connections which are
to be made can readily be identified.

NOTE

Since the tower cable runs down through
one of the legs of the tower, extreme care
must be used in erecting the tower or this
cable may be damaged. The basic part of
any Jones plug is a fairly fragile bakelite
molding. Always be careful not to subject
this type of plug to rough handling. Do not
unsolder connections on Jones connectors
as it is difficult to resolder them. One poor
connection thus made may cause consider-
able trouble.
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c. WIRE CABLE CONNECTIONS.

(1) The 33-wire cable from the desk junction
box to the base junction box is already wired into
the base junction box at the factory, and if the con-
duit from the base junction box to the desk is large
enough in diameter, the Jones plug and cable may
be pulled through it. In case the conduit is not
large enough to allow passage of the Jones plug,
then disconnect the cable wires from the terminals
in the base junction box and pull cable through the
conduit from the desk. Reconnect the wires to their
respective terminals.

NOTE

Observe the terminals from which the
wires were disconnected, and label each
wire with its respective terminal number
to be sure to reconnect each wire to its cor-
rect terminal.

(2) The numbering of the cable is given and
the numbering of the terminals in any junction box
is consecutive starting at the upper left of the box
strips and proceeding down the strip. (See wiring
diagram, figure 177.)

(3) The cable is attached, wire (1) to terminal
(1), wire (2) to terminal (2), etc. (See wiring dia-
gram, figure 175.)

d. LUG CONNECTIONS.

(1) Connections will have to be made from the
star lamps and collimators to the busses on the
dome hub. The connections are lugs which are se-
cured by screws into tapped holes on the busses.

(2) The coding of the busses is as follows:
black—collimators, white—recognition, yellow—
ground, red—miscellaneous, and green—constella-
tions. The busses from top to bottom are: collima-
tors, recognition, constellation, miscellaneous and
ground. Thus connections should be made as fol-
lows: from top to bottom, black, white, green, red
and yellow. The wire mesh is a common ground for
all stars and collimators. (For connections from
slip rings to transformers and busses if trouble is
encountered here, see wiring diagram, figure 174.)

(3) The bomb hit timer will also have to be
connected. This is done in the following manner.
The cable from the tower base junction box is “BX”
and will come with lug termination. (The color
coding and wiring connections are given in wiring
diagrams, figures 181 and 183.) The bomb hit pro-
jector plugs into the cloud projector assembly.
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e. RADIO NOISE INPUTS.—The connections
for radio noise input or external modulation are
made at the desk junction box. Terminals (60) and
(61) are for right transmitter noise while (62) and
(63) are for left transmitter noise. Terminal (8)
is ground or common for both. A one-to-one ratio
transformer couples the noise input to the grid of
the noise amplifier tube (6N7). Thus the output of
most receivers should be satisfactory as a noise
source.

f. PROCEDURE IN MAKING
CONNECTIONS. (See wiring diagram,
figure 162.)

(1) CONNECTIONS.—If trouble is found re-
fer to the listed wiring diagram figure numbers.

(a) Power lines to base and 165

desk junction box 177
(b) Dome control panel 16561714173
Lower desk control panel 169 168 174
Dome cable 166 164
. Latitude drive cable

Desk instrument panel
Dome wiring

(c) Radio drawer 201 199 200

(d) Cables from desk junc- 165
tion box to base junction

box 177
(e) Base junction box to base 165 179
Slip rings 177

Mike cable from desk
junction box to base slip
rings

(f) 33-wire cable from base 179
slip rings to tower junc-

tion box 181
(g) Wind drift and hit pro-
jector 181

Check equipment asso- 182
ciated with tower junc-
tion box

(h) Terrain plate drive and 177
base light 178

(1) 33-wire cable, tower 186
junction box to fuselage 181
junction box No. 1

(j) Fuselage junction box 186
No. 1 to navigator’s panel 189
Two 12-wire cables
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(k) 33-wire cable from fuse- 186
lage junction box No. 1 187
Jo pilot’s instrument
panel

(I) Fuselage junction box 196
No. 3 to fuselage power 197
supply, 12-wire cable
Connect telegon oscillator

(2) CHECKS.—As the above connections are
made, it is suggested that the following checks be

made:
(a) Proper fusing
(b) Dome drives, lighting
instruments.
(c) Upon completion of wir-

ing installation, check
functioning of radio and
interphone completely.

(d) through (k) Check terrain carriage
drives. Wind drift track
and ground speed. Cloud
and hit projectors. Vac-
uum pump. Turbine.
Bomb hit timer. Anti-
turn solenoid. Heading
teletorque. Altitude and
air-speed transmitters.
Ground projector.

7. PROTECTION AGAINST CORROSION.

a. The following parts are to be painted after as-
sembly of the Trainer.

(1) Mounting bolts for the latitude drive as-
sembly

(2) Mounting for the dome rail hanger

(3) Mounting for the dome rail fork and
bracket

(4) Mounting bolts for the counterweight
bracket

(5) Mounting bolts for the upper dome elec-
tric cable pulley bracket

(6) Mounting bolts for the counterweight
cable pulley bracket

(7) Base bolts—Ilag screws—leveling screws
(8) Counterweight sector assembly bolts

(9) Counterweight sector pivot shaft and col-
lars

(10) Block on the end of the latitude cable
(11) End of the wind drift mechanism
(12) Touch up the celestial dome

(13) Touch up the tower

RESTRICTED 173



Section V RESTRICTED
Pars la-1d AN 08-25-17
SECTION V

PREPARATION FOR USE

1. ALIGNMENT.

a. CELESTIAL DOME.—With the dome at the
zenith position, insert the dome center-locating fix-
ture in the lower end of the dome shaft and from
the hole in the center of this fixture suspend a
plumb bob to the floor of the building. Rotate the
dome through 360 degrees. The plumb bob should
remain stationary over one spot.

b. FLOOR.

(1) Mark the point on the floor directly be-
neath the plumb bob as point (A).

(2) From the center of the under side of the
north end of the dome rail suspend a plumb bob to
the building floor. Mark this point (B). Draw a fine
straight north and south line through points (A)
and (B).

(3) From any point on an outside lower dome
ring, suspend a plumb bob to the building floor. Ro-
tate the dome until the plumb bob point is on the
north-south line (A)-(B) at the south side of the
building. Set the desk LHA Aries indicator at 90
degrees and rotate the dome until the desk LHA
Aries indicator registers zero degrees. After the
plumb bob has come to rest, mark the point on the
floor under the plumb bob as point (C). Through
points (A) and (C) draw a fine straight east-west
line.

(4) With the dome at the zenith suspend a
plumb bob with the line passing through the plumb
bob mount on the Polaris collimator mounting
bracket. Adjust the Polaris plumb bob mount so
the plumb bob line remains in the center of the hole
as the dome is rotated through 360 degrees. Tie a
knot in the line above the Polaris plumb bob mount,

“then cut the line just above this knot so the plumb
bob will be suspended from the mount. Rotate the
dome through 360 degrees and the plumb bob should
remain stationary; if the plumb bob should move,
re-center the Polaris plumb bob mount until the
plumb bob remains stationary as the dome is ro-
tated.

(5) The Polaris collimator may now be
mounted. (See figure 130.)

c. BASE.—Install the main bearing center-locat-
ing fixture in the terrain projection lens tube, and
move the Trainer base so that the center of this
fixture is directly under the dome center plumb bob
point. The Trainer base leg which carries the base
junction box must be toward the west. Rotate the
counterbalance frame and main bearing hub through
360 degrees, and throughout the full ‘rotation the
plumb bob point should remain directly over the
small hole in the center-locating fixture. If the main
bearing is not exactly centered in the fixture hole,
or moves in a circle as the carriage is rotated, move
the base slightly so that the center of this arc or
circle will be directly under the plumb bob point.

(1) SECURE BASE.—Drill the floor and se-
cure the base legs to the floor by the use of square-
head bolts and expansion shields placed in the holes
in the floor.

(2) LEVEL BASE.—Using a spirit level
across the top of the main bearing hub, adjust the
base leveling cap screws in the base foot plates
until the top of the main bearing hub is level.

(3) TOWER LOCKING DEVICE.— With
the Trainer carriage locked on an east heading
suspend a plumb bob to the floor from the center
of the east end of the carriage. Slightly loosen the
cap screws which secure the locking strike to the
southwest base leg, and move the carriage and
locking strike in the slotted holes until the plumb
bob point is on the east-west line (A)-(C). Tighten
the locking strike to the base leg.

d. TOWER.

(1) From the center point of the top of the
fuselage mounting pad suspend a plumb bob to the
bottom of the tower.

(2) With the counterbalance frame and tower
locked on an east heading, shift the tower mounting
pads on the carriage in their slotted holes until the
point of the plumb bob falls on the longitudinal
center line of the counterbalance frame. The dis-
tance between this plumb line and the dome center
plumb line should be 48 inches. Secure the tower
mounting pads to the frame. If the correct distance
cannot be obtained in the above manner, either
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shim between the mounting pads and the frame, or
adjust the tower tie rods to obtain 48 inches be-
tween the two plumb lines, with the tower plumb
bob remaining on the frame longitudinal center
line.

e. FUSELAGE.

(1) By means of the turn-buckles, adjust the
length of each cable so that the fuselage is held
level when the level-locking device is cranked as
far as it will go in a clockwise direction.

(a) Use a machinist’s level on the pitch and
bank limit stop plate to determine if the fuselage
is level.

(b) Check that the tension is equal on all
four cables.

(2) Release the level-locking device slightly
and loosen the fuselage mounting bolts slightly at
the fuselage mounting pad, and by means of a drift
or a “C” clamp, shift the fuselage slightly on the
mounting pad until the plumb bob from the dome
center is at the mid-point of the distance between
the longitudinal edges of the steel frame of the
bombardier’s window. Tighten the fuselage mount-
ing bolts. ‘

(a) Crank up the fuselage locking device
and re-level the fuselage.

1. Recheck that the tension is equal on all
four level-locking cables.

2. Back off the leveling device one-fourth
turn.

(b) Adjust the stop nut on the fuselage level-
locking device worm shaft so that the lock nut is
against the stop nut.

f. TERRAIN ASSEMBLY.

(1) AZIMUTH RAIL.—The azimuth rail is to
be installed so that the north-south lines on the
floor pass through 0° and 180° azimuth rail marks
respectively, and the east and west lines pass
through the 90° and 270° azimuth rail marks re-
spectively. Point (A) on the floor will be at the
center of the azimuth rail.

(a) Drill holes in the cement floor and install
the hold-down bolts with expansion shields. Secure
the azimuth rail to the floor in the above position.

(b) By means of a level and the leveling
screws, l\evel the azimuth rail.

Section V
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(2) TERRAIN BASE FRAME AND
CARRIAGE.

(a) Level the terrain base on the azimuth
rail by vertical adjustment of the four terrain base
leg bolts.

(b) Level the terrain plate carriage by ad-
justing the four eccentrics on the four carriage
rollers (two beveled and two flat).

g. PROJECTION SCREEN.

(1) Adjust the tube support clamps on the
front tower legs up or down, and adjust the rear
screen bolts in the vertical slotted holes. By means
of a level, level the screen.

(2) Adjust the rear screen bolts in the hori-
zontal slots so that the screen will clear the dome
in all positions.

(3) Adjust the horizon curtain frame so it will
not strike the stair landing or the dome.

2. PRELIMINARY ELECTRICAL CHECK.
a. Check the turbine fusing—20 amperes.

b. Check the base junction box fusing—20 am-
peres.

c. Check the telegon oscillator fusing—30 am-
peres.

d. Check the desk junction box fusing—30 am-
peres.

3. FINAL ADJUSTMENTS.

NOTE

Any Trainer unit that has been shipped
from the factory as an assembly or sub-
assembly has been carefully adjusted and
cross-checked, either one against the other,
or checked against a known unit. Conse-
quently, extreme care should be taken to
determine whether these units need read-
justment in the field. Until definite proof
has been established that readjustment is
necessary, leave the unit alone.

a. MAIN BELLOWS.

(1) The left and the right banking bellows are
adjusted so that the bellows are one-half collapsed
when the Trainer is locked level and the turbine
is on. This is accomplished by measuring the bel-
lows when fully collapsed and when fully extended,
then adjusting the cable length at the eye bolts at-
tached to the sides of the counterbalance frame.
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(2) The front and rear pitching bellows are
adjusted so that the bellows are one-half collapsed
when the Trainer is locked level and the turbine
is on. To accomplish this, measure the rear bellows
when fully collapsed and when fully extended,
then adjust the nuts on the U-bolt attached to the
rear bellows tower hanger.

b. TURBINE AND ALTITUDE PUMP.—Be-
fore operating the turbine or the altitude pump,
carefully inspect the wiring for correct connec-
tions. Inspect the bearings for proper lubrication.
Look for foreign matter which may have entered
the turbine during shipment. Using a vacuum gage,
adjust the regulator valve on the vacuum pump to
14 inches Hg.

c. TURNING MOTORS.—Adjust the tension
on the turning motor belts so that the Trainer will
respond promptly to the rudder controls. New belts
will require frequent adjustment of the belt tight-
ener at first, and possibly shortening if the stretch-
ing is excessive. Tighten all setscrews and hose
clamps. With the turn indicator roughly adjusted,
' check the smoothness of operation of the turning
motor in both directions at one-half standard rate
turn. Oscillation of the needle should not be more
than 1/32 of an inch. (Adjust as necessary, accord-
ing to section VII, par. 4e.)

d. BASIC ADJUSTMENTS TO LINKAGE.—
Use the following adjustments to the linkages to
position all the walking beams vertically with the
Trainer locked level.

(1) BANK ACTION WALKING BEAM.—
Clamp the rudder pedals in neutral. Adjust the link
rod from the bank action shaft to the universal
joint pedestal to bring all bell cranks on the bank
action shaft to vertical. Adjust the linkage from
the rudder bar to the lower end of the bank action
shaft walking beam to bring this walking beam to
vertical position. The vertical position of all units
should be verified by use of a spirit level.

(2) AILERON VALVE WALKING BEAM.
—W.ith the rudder pedals clamped in neutral and
the bank action walking beam vertical, adjust the
link from the bank action walking beam to the
automatic bank shaft so that the bell cranks on the
shaft are vertical. With the aileron control cen-
tered, adjust the link rod from the aileron slip-
stream simulator to the lower end of the aileron
valve walking beam so that the walking beam is
vertical.
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NOTE

The radius of the automatic bank shaft arm
governs the amount of the automatic bank
with turn, and is initially set at the factory.

(3) PITCH ACTION WALKING BEAM.—
Set the pitch action arm to vertical by adjusting
the arm on the universal joint pedestal by means
of the mounting bolt holes. Check that when the
climb and dive valves are closed, the pitch action
walking beam is approximately vertical.

NOTE

Check for interference between the actu-
ating arm and the roller.

e. MAIN VALVES AND CONTROLS.

(1) RUDDER VALVE.—With the Trainer
locked level, ignition switch “on,” vibrator motors
“on,” tower locking device disengaged and control
column forward, disconnect the rod from the bank
action walking beam to the rudder valve at the
valve. Turn the rough air mechanism “on.”

(a) Adjust the top half of the rudder valve
for equal changes of heading, using the directional
gyro. Adjust for zero trend through six pairs of
alternate rough air yawing impulses.

(b) With the rough air “off,” adjust the
length of the rod to the rudder valve for slide fit
into actuating arm on the top half of the rudder
valve.

(c¢) Recheck the yawing trend with the
rough air “on.”

(2) TURN TIGHTENING VALVE.—With
the Trainer locked level and the rudder pedals
clamped in neutral, adjust the length of the turn-
tightening valve actuating rod to bring the turn-
tightening actuating arm on the top half of the
valve in line with the center line of the valve as-
sembly.

(3) AILERON VALVE.—With the control
wheel centered, slack off the leveling device cables
slightly.

(a) Fly the Trainer by positioning the con-
trol column to level the Trainer with reference to
its longitudinal axis. Use a spirit level on the pitch
and bank action limit stop plate.

(b) Back off the lock nut of the ball joint
on the link rod from the walking beam to the top
half of the aileron valve, and adjust its length to
bring the Trainer to a lateral level position.
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(¢) Set up the lock nut and recheck for level
floating.

(4) ELEVATOR VALVE.—Fly the Trainer
to floating level condition (leveling cables slack-
ened) by reference to a spirit level on the pitch and
bank action plate, with rudder pedals locked and
rough air “off.”

(a) Back off the ball joint lock nut of the
elevator valve rod at the control column.

(b) Rotate the top half of the elevator valve
by moving the control column to float the Trainer
level along the longitudinal axis.

(c) Adjust the length of the rod to bring the
column vertical without disturbing the valve, and
set up the lock nut. Recheck for floating level.

f. DIFFERENTIAL PRESSURE REGU-
LATOR.—The operation is checked by use of a
vacuum gage. The adjustment is made by adjusting
the spring tension so that the pressure differential
between the vacuum side and the atmospheric side
is 2 inches == 1/4 inch Hg.

g. LEAK TEST.—Set the altimeter to zero feet
and fly the Trainer up to + 2000 feet. Lock the
Trainer level and inspect the climb and dive valves
to be sure both are closed against stops, turn the
Trainer ignition switch “off” (vibrators “on”). The
altimeter should not indicate a loss of over 100 feet
in altitude in 5 minutes. If loss of altitude exceeds
this tolerance, inspect all plumbing connections
and bellows of the altitude system for leaks.

h. CLIMB AND DIVE VALVES,

(1) Adjust the climb limit valve as' follows:
With the Trainer ignition switch “off,” altimeter
at zero feet, vibrators “on,” and normal atmospheric
pressure in the altitude tank and the throttle fully
advanced, zero the vertical speed indicator. Then
turn on the ignition and turbine switches and put
the Trainer in a full climb. The vertical speed in-
dicator should indicate 2000 feet = 100 feet per
minute ascent as the altimeter passes the indicated
2000-foot level. Using the proper size screw driver
to prevent damage, adjust the climb limit valve to
come within this tolerance.

(2) Adjust the dive limit valve as follows:
with the ignition and the turbine switches “on,”
vibrators “on,” fly the Trainer from zero feet alti-
tude to a point where the altimeter registers at
least 4000 feet. Close the throttle fully, put the
Trainer in a full dive position, and the vertical
speed indicator should indicate 2000 feet == 100 feet
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per minute descent as the altimeter passes the in-
dicated altitude of 2000 feet. Using the proper size
screw driver to prevent damage, adjust the limit
valve to come within tolerance.

i. VERTICAL SPEED.—Zero the vertical speed
indicator as before, and with the altimeter set to
zero and normal atmospheric pressure in the alti-
tud: tank, turn on the ignition and the turbine
switches. With the throttle fully forward and the
Trainer locked level, the vertical speed indicator
should indicate 600 feet = 50 feet per minute climb,
as the altimeter passes the indicated 1000 feet alti-
tude. Adjustment is brought within tolerance by
adjusting the length of the throttle link rod to
the pitch action walking beam.

j. LIMITING REGULATOR BELLOWS.

(1) With a suitable vacuum gage connected to
the outlet of the manifold pressure limiting regu-
lator bellows, adjust the knurled nut on the eye-
bolt controlling the spring tension on the bellows
until the vacuum gage registers 4-1/4 inches, == 1/4
inch Hg.

(2) Adjust the tachometer limiting regulator
bellows uysing the same method and the same tol-
erances.

NOTE

There are bleed holes in the elbows leading
from the limiting regulator bellows to the
manifold and tachometer regulating bel-
lows and the sizes are as follows: tachome-
ter .025 inches, manifold pressure indica-
tor .020 inches.

k. MANIFOLD PRESSURE.

(1) SEA LEVEL.—With the Trainer locked
level, the throttle in cruising position (climb-dive
valves closed), the manifold pressure gage should
indicate 29.5 inches == 1 inch Hg. With full open
throttle (locked level), the manifold pressure gage
should indicate 38.5 inches == 1 inch Hg. The in-
dication with the throttle fully closed should be 12
inches = 2 inches Hg.

(2) 10,000 FEET OF ALTITUDE.—With the
Trainer locked level and the throttle in cruising
position, the manifold pressure gage should indi-
cate 24 inches == 1 inch Hg. With full open throttle,
the indication should be 33.5 inches = 1 inch Hg.

(3) ADJUSTMENT. — The adjustment for
manifold pressure indications is made by moving
the collar on the spring link rod to the manifold
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pressure regulating bellows. Lowering the collar
will increase the indication (greater spring ten-
sion). The range is adjusted by varying the spring
characteristics. The bleed hole in the line adjacent
to the instrument is .015 of an inch.

I. TACHOMETER.—With the Trainer locked
level, throttle in cruising position (climb-dive
valves closed), propeller pitch control in full high
pitch (full back), the tachometer should indicate
1900 rpm == 50 rpm. Under the same conditions,
with the governor controls in full low pitch (full
forward), the tachometer should indicate 2400 rpm
=+ 50 rpm. With the throttle fully closed and the
governor control in full high pitch, the tachometer
should indicate 500 rpm == 50 rpm. The adjustment
for tachometer indications is made similarly to
those for manifold pressures. The bleed hole for
the tachometer is .025 of an inch.

m. INDICATED AIR-SPEED CONTROL.—
With oscillator “on” and the Trainer ignition
switch “off,” turn the indicated air-speed control
until the air-speed indicator is on zero. Set the in-
dicated air-speed control dial so that it reads zero
"~ with the control positioned as above. Adjust the
stop to position the control at zero.

n. AIR SPEED.

(1) With the indicated air-speed control set to
zero, the following conditions should be set up with
the Trainer locked level. With the throttle at cruis-
ing (climb-dive valves closed), the air-speed indi-
cator should read 160 units per hour = 3 units per
hour. Adjust by means of the knurled nut on the
eyebolt on the reversing air-speed spring lever.

(2) With the throttle fully open, the air-speed
indicator should read from 180 units to 200 units
per hour. Adjust by changing the spring character-
istics. To decrease the range, stretch the spring;
to increase the range, shorten the spring.

NOTE

Use extreme care when changing the
spring characteristics.

(3) With the throttle fully closed, the air
speed should indicate 50 units per hour = 10 units
per hour. The capillary tube is .025 inches in di-
ameter and approximately 1/4 inch in length. The
bleed hole diameter is .020 of an inch.

o. TURN AND BANK INDICATOR.—Insert a
connector “T” and a vacuum gage into the line be-
tween the turn and bank regulating bellows and the
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turn and bank indicator, and adjust the knurled nut
on the spring eyebolt until the vacuum gage indi-
cates 2 inches == 1/4 inch Hg. Turn on the ignition
and the turbine switches and with the Trainer
locked level, after running for five minutes, set the
directional gyro. Place a block under the tower
locking plunger shaft lever to keep the plunger
from striking the locking socket, and apply right
rudder until the turn indicator shows the standard
rate of turn established at 180 degrees per minute.
Hold this standard rate of turn constant, using a
stop watch to time the turns with reference to the
directional gyro. Use the same procedure for tim-
ing turns to the left. Adjust the knurled nut on the
turn and bank regulating bellows to adjust the vac-
uum until the stop watch registers 58 seconds to
62 seconds for a 180-degree turn in either direction.

NOTE

The higher the vacuum the faster the turn
and bank gyro rotates. The faster the gyro
rotates, the more sensitive it is, or the
greater the indication on the instrument
for a given rate of turn.

p. DIRECTIONAL GYRO. (Standard Air-Craft
Instrument.)

(1) Using “T” connections and a vacuum gage,
adjust the knurled nut on the spring eyebolt until
the vacuum gage registers 4 inches 4 1/4 inch Hg.

(2) Set the directional gyro at four cardinal
points of the compass and test for precession. It
should be limited to an average of 3 degrees over
all headings, and a maximum of 5 degrees on any
one heading, in 15 minutes.

q. ARTIFICIAL HORIZON.—Unlock the pen-
dulums and fill the dashpots 7/8 full of castor oil.
W ith the Trainer locked level, adjust for level in-
dication by moving the sliding brass bar.

r. WIND DRIFT MECHANISM.

(1) Inspect the wiring and tighten any loose
connections. Synchronize the wind speed by cen-
tering the wind pivot over the center of the wind
bar, then disconnect the flexible drive from the
wind speed control, set the wind drift control in-
dicator to zero, and reconnect. The centers are
checked by revolving the wind direction control
through 360 degrees and checking for possible
movement of the ground speed pinion. There
should be no movement. The stop nuts should stop
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the wind velocity at zero units and at 60 units per
hour.

(2) Synchronize the wind direction input by
aligning the wind bar with the wind triangle rack
so that it lies beneath the wind triangle rack with
the Trainer locked on an east heading, and with
maximum wind velocity. Disconnect the wind di-
rection control, rotate the control indicator to read
270 degrees and reconnect the flexible drive.

(3) With the indicated air-speed density con-
trol on “0” and with a true air speed of 160 units
per hour, the air-speed slide should be 15/16 inch
=+ 1/32 inch from the stop collar. Adjust by rotat-
ing the air-speed receiver teletorque in the mount-
ing collar. Check the air-speed follow-up motor
for operation. The contact pressure on the rotary
switch may be varied by changing the spring ten-
sion. If the contact binds on the notch, it is possible
to use a fine emery paper to smooth the contact.
If the follow-up motor hunts slightly, the tele-
torque should be set to average the hunting.

NOTE

Use extreme caution in all adjustments to
the rotary switch, and avoid excessive or
rapid hunting.

(4) The track transmitter teletorques will be
synchronized when shipped and should not require
adjustment. If necessary to synchronize the trans-
mitters, disconnect one teletorque mechanically,
and, with the power on, permit them to come into
alignment. When synchronized, reconnect the tele-
torques.

(5) With zero wind velocity and 160 units
per hour true air speed, the ground speed take-off
wheel should be approximately 1.5 inches from
the center of the rubber ground speed plate, with
the center line of the ground speed teletorque arm
beneath the pointer. The adjustment is made by
changing the length of the link rod from the ground
speed rack to the teletorque carriage.

s. TERRAIN MECHANISM.

(1) TERRAIN PROJECTOR ASSEMBLY.

(a) Remove the projection lens and adjust
the vertical position of the bulb so that the filament
image will come in the center of the top condensing
lens.

(b) Adjust the lateral position of the bulb
so that the filament image will come in the center
of the top condensing lens.
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(c) Adjust the position of the projector bulb
so the distance between the bulb and the first con-
densing lens is about 1 inch.

(d) Adjust the distance between the spheri-
cal reflector and the bulb so as to see clearly the
crossed filament image in the center of the top con-
densing lens.

(e) Replace the projection lens. The center
po.nt of the top condensing lens should be approxi-
mately under the center point of the projection lens
in the hub.

(f) Adjust the projector assembly laterally,
longitudinally, and if necessary, tilt the projector
until maximum coverage and maximum light is at-
tained on the screen (no dark spots or rainbow ef-
fects), with the azimuth pointer at any point on the
360 degrees of azimuth rail.

(g) Insert a projection plate and focus the
projection lens for clearest definition by observa-
tion from the fuselage. Use the special wrench sup-
plied with the Trainer for focusing the lens.

(2) TERRAIN PROJECTOR ASSEMBLY.
Alternate Method of Adjusting. (See figure 137.)

(a) Remove the bearing hub projector lens
and insert a sheet of paper 6 inches to 7 inches
above the top condensing lens.

(b) Insert a cardboard shield between the re-

flector and the projection bulb.

(c) Focus the bulb by moving the bulb case
so that the filament of the bulb appears on the paper
as a clear image.

(d) Remove the screen in front of the re-
flector and adjust the reflector so that a second im-
age of the filament, crossed over the first, appears
on the paper..

(e) Adjust the projector assembly in the
base carriage so that the center point of the top
condensing lens is under the center of rotation
(center point of the bearing hub projector lens
tube).

(f) Replace the ground projector lens.

(g) Check that there is maximum coverage
and maximum illumination of the screen.

(3) PROJECTION PLATE DRIVES.

(a) Adjust the pressure of the plate drive
wheels against the plate by adjusting the limiting
nuts on the plate depressor. With the depressor re-
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Figure 137—Adjustment of Terrain Projector
1. Reflector 11. Reflector
2. Cardboard (to Shield Reflector) 12. Bulb Filament
3. Bulb Filament 13. Bulb
4. Bulb 14. Condensing Lens
5. Condensing Lens 15. Heat Absorbing Lens
6. Heat Absorbing Lens 16. Condensing Lens
7. Condensing Lens 17. Condensing Lens
8. Condensing Lens 18. 45° Mirror
9. Sheet of Paper (replaces objective Lens) 19. Sheet of Paper
10. 45° Mirror

leased, the rubber wheels should extend 1/32 inch
above the under side of the plate, or compress just
enough to prevent slippage of plate against the rub-
ber drive wheels. With the drive wheels depressed,
there should be a 1/16- to 3/32-inch clearance be-
tween the top of the rubber drive wheels and the
under side of the plate.

(b) Check the alignment of the plate drive
wheels. With the Trainer locked on an east head-
ing, the azimuth rail pointer on 270 degrees and
the master switch “on,” align the plate drive wheels
longitudinally to the nearest electrical notch, set
the plate end scale to (8) and turn the navigation
switch “on.” Adjust the track teletorque locating

20. Filament Image

arm on the azimuth rail until the plate travels its
full length with a maximum side movement of 1/8
inch measured on the end scale of the carriage.

(c) Electrical alignment of the terrain track
teletorque is obtained by mechanically disengaging
the teletorques, turning on the master switch so
that the teletorques will align electrically, and then
mechanically re-engaging the gears and securing
the teletorques in the mountings.

(d) Check the alignment of the projection
plate rollers. These are adjusted by means of the
eccentric mountings, after putting a plate on the
carriage. First adjust the third roller from each
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end, then bring all other rollers up to the plate.
The distance between opposite rollers should be 20
inches 4 1/32 inch — zero inches. The size of the
plate is 20 inches + zero inches — 3/64 of an inch.
These rollers are very carefully adjusted at the fac-
tory by use of a fixture, and it should be unneces-
sary to readjust the rollers in the field.

(e) Remove the ground projector lens in the
main bearing hub and insert the main bearing cen-
ter-locating fixture and plumb bob for determining
the center of rotation above the projection plate.
By means of masking tape attach two threads to
a plain glass projection plate in such a manner that
one thread is parallel to the longer edge of the plate
and the other thread is parallel to the shorter edge
or end of the plate. Insert the plate in the plate car-
riage and adjust the plate so the thread which is
parallel to the end of the plate passes through the
center of rotation of the Trainer (under the center
point of the projection lens tube). Adjust the plate
so that the other thread which is parallel to the
side edge of the plate passes through the center
of rotation of the Trainer, and adjust the end scale
index pointer on the terrain base frame to coincide
with the thread on the plate.

(4) PROJECTION PLATE AND
RECORDER RATE OF TRAVEL.

(a) The ratio of the rate of travel of the pro-
jection plate to the rate of travel of the recorder is
5 to 2. With the master switch “on,” insert an in-
sulator between the contacts of the air-speed freez-
ing relay. Rotate the pinion gear on the air-speed
follow-up motor until the distance between the stop
collar and the air-speed slide is 15/16 of an inch.

(b) Secure a transparent rule to a blank pro-
jection plate, so that the rule will be parallel to the
long side of the plate. Secure a thread to the cloud
plate and secure the cloud plate in the guides so
that it will not rotate. Adjust the cloud plate so
that the thread will be projected laterally across
the screen near the west end of the screen. Move
the projection plate so that the zero mark of the
transparent rule is projected on the screen and co-
incides with the line from the cloud plate. Set the
desk clock so it indicates an integral hour, and
turn on the navigation switch. This will start the
clock recording time, and also move the projection
plate. At the end of ten minutes turn off the navi-
gation switch. The projection plate travel should
be 8.45 inches, and the recorder travel should be
3.38 inches with a statute mile ground speed take-
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off wheel used in the wind drift mechanism. If a
nautical miles per hour take-off wheel is used in the
wind drift, then in ten minutes the projection plate
travel should be 9.718 inches and the recorder travel
should be 3.887 inches.

(c) Adjust by changing the length of the
link rod from the ground speed rack to the ground
speed transmitter teletorque carriage, shifting the
take-off wheel with relation to the drive wheel.

NOTE

Check that the proper take-off wheel for
the air-speed units desired is used.

(d) Simultaneously check the distance of
recorder travel with the projection plate distance
of travel. With the master switch “on,” connect the
Jones plug to the recorder. Align the drive wheels
of the recorder to agree with the Trainer heading
to the nearest electrical notch, loosen the thumb
screw on the top of the recorder controlling the
clutch on the recorder track teletorque, and align
wheels to agree with the heading. Tighten the
thumb screw and place the recorder with the rear
edge parallel to the latitude lines on the graticule
(Lambert Conformal projection). Check the re-
corder distance of travel under the same conditions
as for projection plate travel. If the projection
plate travels 8.45 inches in 10 minutes, the recorder
distance of travel should be 3.38 inches in the same
length of time.

(e) Should the recorder travel be too great
and the plate travel below the desired amount,
check the plate rubber wheels to be sure there is
no slippage between the plate and wheels. To cor-
rect this condition, adjust the nuts and lock nuts
which control the height of the plate drive auto-
syns. If the plate and recorder travel are both short
of the desired amount, be sure there is no slippage
between the rubber surfaced ground speed plate (in
the wind drift mechanism) and the ground speed
take-off wheel. If there is slippage at this point,
increase the tension on the spring which keeps the
take-off wheel engaged against the ground speed
plate.

(f) Adjustment should be made so as to ob-
tain correct recorder rate of travel; then, if neces-
sary, adjust the plate drive wheels up or down to
obtain the correct plate rate of travel. This will
cause a slight change in the rubber drive wheel
diameters, producing a small change in rate of
travel.
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(5) WIND SPEED AND DIRECTION
CHECK.—Check the projection plate and re-
corder rates of travel for various wind velocities
and wind directions. Use wind velocities from zero
units to 60 units per hour in 15-unit increments,
and wind direction from zero degrees to 360 de-
grees in 45-degree increments,

t. CLOUD PROJECTOR.—Check for maximum
illumination, as was done for the terrain mecha-
nism. Adjust the focus for maximum realism of
cloud appearance. Adjust the cloud plate to prevent
binding in the guides.

u. AIR-SPEED CALIBRATION.— The air-
speed system has been adjusted to give the correct
rate of travel at 160 units per hour. With the den-
sity controls on zero and zero wind speed, check
the rate of plate and recorder travel at indicated
air speeds from 120 units to 200 units per hour in
10-unit increments. Calculate the actual air speed
from the plate and recorder travel in 10 minutes and
make out an instrument calibration card. The er-
ror should not exceed 3 to 4 units per hour.

v. AIR-SPEED DENSITY CONTROL
CALIBRATION.

(1) INDICATED AIR-SPEED CONTROL.
—W. ith the Trainer locked level, the climb and dive
valves closed, zero the indicated air-speed control
and check the indicated air speed. (It should read
160 units per hour.) If the cruising condition is sat-
isfactory, calibrate the density control dial by not-
ing the indicated air speed for each division on the
density dial. Make out a calibration card.

(2) TRUE AIR-SPEED CONTROL.—With
the Trainer locked level and on an east heading,
density controls on zero, set up cruising conditions
and check the projection plate as in calibrating the
air-speed indicator. If cruising conditions are satis-
factory, check the plate travel (10-minute mini-
mum) for each division on the control dial. Make
out a calibration card.

w. MAGNETIC COMPASS.

(1) Project a compass rose from the terrain
mechanism on the projection screen so that the cen-
ter of the compass rose will coincide with the cen-
ter of rotation of the screen. The compass rose may
be either a photographic negative, or threads fas-
tened with masking tape to a blank terrain projec-
tion plate. The east-west lines of the compass rose
should be perpendicular to the sides of the projec-
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tion plate and the north-south lines parallel to the
sides of glass plate. The terrain carriage azimuth
pointer should be set to north or zero degrees.

(2) Apply a thread to the cloud plate by using
masking tape and wedge the cloud plate in the
guide so that the plate will not revolve. Adjust the
plate so the line of the thread is projected longi-
tudinally through the center of rotation on the
screen.

(3) With the Trainer locked on an east head-
ing set the projection plate so that the center of
the rose falls on the center of rotation, and so that
one line of the projected compass rose coincides
with the longitudinal line projected from the cloud
projector. True heading for each 30 degrees can
now be obtained by rotating the Trainer until the
longitudinal lines superimpose consecutively on
each line of the compass rose. Lock the rudder
pedals with two short boards, one on the front and
one on the rear of the rudder pedals, secured with
a “C” clamp. Rotate the Trainer by hand to elimi-
nate the error in compass reading due to northerly-
turning-error compass magnets being energized.

(4) Adjust the compass compensating screws
to neutral position (dot to dot), and with variation
control on zero, disconnect the flexible compass
drive shaft. With the Trainer locked on east head-
ing and all electrical equipment turned “on,” ro-
tate the shaft by hand until the compass reads east,
or 90 degrees. Reconnect the flexible compass drive
and recheck that the compass still reads 90 degrees.

(5) Check the deviation on all four cardinal
points and adjust the north-south compensating
screw to halve the deviation on north and south.
Then adjust the east-west compensating screw to
halve the deviation on east and west.

(6) Swing the Trainer through 360 degrees,
noting the compass reading at each even 30-degree
interval. From the indicated readings make out a
deviation card.

(7) Check the deviation using several varia-
tions. Since deviation is the difference between the
compass heading and the magnetic heading, the fol-
lowing procedure must be followed:

(a) Set the variation control to the variation
desired.

(b) Set the azimuth pointer on the terrain
carriage to the same reading without disturbing
previous plate setting and swing as before.
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EXAMPLE

Set 10 degrees east variation on variation
control, set azimuth pointer to 10 degrees
east. If the deviation does not change for
changes in variation, only one deviation
card will be necessary.

x. RADIO DIRECTION FINDING
ADJUSTMENTS.

(1) ADJUSTMENT OF THE
TRANSMITTER GONIOMETER
UNITS.

(a) Place the azimuth control of each trans-
mitter unit on zero and check the mechanical stop
position. The control should bhe rotatable from zero
around and slightly throug. zero. If not, loosen the
Briston setscrew fastening the azimuth control to
the shaft, and rotate the control until the above is
true.

(b) With the azimuth control on zero, loosen
the Briston setscrew fastening the goniometer
rotor to the rotor shaft, and rotate the goniometer
rotor until it lines up with the longitudinal stator
coils of the unit. Retighten the setscrew on the
goniometer shaft. Care should be taken not to al-
low the connections of the rotor to be stressed.

(c) Set the left transmitter on a frequency
of 200 kc and the right transmitter on a frequency
of 400 kc. Set the radio up for range. An “on-
course” signal is preferable, although an “A” sig-
nal on one transmitter and an “N” signal on the
other transmitter may be desired for differentiation
between stations. At either the navigator’s or the
radio operator’s radio receiver control box, push
the button to give that box control, turn up the
volume to about the three-quarter point, turn the
multi-throw antenna switch control knob to com-
prehensive position, and turn the frequency dial to
about 200 kc. Tune until the meter shows a maxi-
mum, and note the reading on the radio compass in-
dicator where the compass pointer stops.

(d) Tune the receiver to the frequency of
the other station (400 kc) and again note the read-
ing on the radio compass where the compass pointer
stops.

(e) With the azimuth setting of the 400 kc
station still on zero, loosen the setscrew fastening
the transmitter gonio rotor to the shaft and rotate
the rotor on the shaft until the radio compass
needle stops at the same point as it did in the case
of the 200 kc station. Fasten the gonio rotor to the
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shaft. Both transmitter gonio units are now syn-
chronized with each other.

(2) SYNCHRONIZING THE PICK-UP
GONIOMETER UNIT WITH
TRAINER HEADING AND RADIO
COMPASS INDICATORS USING
THE SCR-269-A RECEIVER.

(a). With the Trainer locked on an east head-
ing and both radio transmitters set at an azimuth
of zero degrees, mechanically disengage the re-
ceiver goniometer teletorque gear being careful to
hold the receiver goniometer rotor from turning.
Place the radio antenna selector switch on loop
position, and by operating the loop drive switch on
the radio receiver control box to right or left, drive
the loop until the radio compass needle is on 270
degrees. Re-engage the teletorque gear and secure
the teletorque. Change the radio antenna selector
switch to comprehensive position and the radio
compass needle should stop at about 270 degrees.
If the needle does not stop at 270 degrees exactly,
loosen the setscrew which holds the goniometer
receiver rotor on the shaft, and turn the rotor
slightly until the radio compass needle does stop
on 270 degrees. Fasten the rotor to the shaft.

(b) With the Trainer still locked on an east
heading and the radio tuned to a frequency of 200
kc and both transmitters set at an azimuth of zero
degrees, put the antenna selector switch on the loop
position and with headphones plugged in, turn the
loop drive control to drive the loop either to left
or right. As the radio compass pointer moves slowly
around the dial, listen for a null which should be
heard when the radio compass needle is at 270 de-
grees. Use the same procedure to check the null at
270 degrees on the 400 kc frequency station.

NOTE

If the null does not come on 270 degrees,
inspect the instrument drive assembly, in-
strument drive take-off gear box, connec-
tors, and receiver goniometer unit for back-
lash or bind.

(c¢) With the Trainer locked on an east head-
ing, set both transmitter station azimuths to 90 de-
grees. With the radio tuned to 200 kc and antenna
switch on comprehensive position, the radio com-
pass pointer should stop on zero. Tune to the 400
kc station and the radio compass needle should stop
on zero.
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(d) If, in both the above cases, the radio
compass pointer stops on 180 degrees instead of
zero degrees, simply rotate the pick-up goniometer
teletorque 180 degrees. The same effect may be ob-
tained, if desired, by rotating the teletorque in the
instrument drive assembly. However, if only one
transmitter unit is out of phase by 180 degrees, the
faulty unit is corrected by changing the direction
of the loop current by rotating the gonio loop 180
degrees on its shaft. In case the direction of tele-
torque rotation is wrong, it may be corrected by re-
versing connections No. 2 and No. 3 on either the
instrument drive assembly teletorque, or the re-
ceiver goniometer teletorque. The receiver goniom-
eter rotor should rotate in the same direction as the
Trainer.

(e) It may be found that radio bearings
taken with the radio compass may differ a few de-
grees from the correct relative bearing on azimuth
and heading combinations other than the Trainer
heading and azimuth control used in synchroniz-
ing the transmitter and receiver goniometer units;
that is: 90 degrees Trainer heading, zero degrees
transmitter azimuth.

1. In order to eliminate this error a cor-
rection table may be determined giving the azimuth
setting for the desired true bearing. The table may
be constructed as follows. The following figures
were taken from an actual installation:

LEFT RIGHT
TRANSMITTER TRANSMITTER
Desired Azimuth Desired Azimuth
Azimuth Setting Azimuth Setting
0° 02° 0° 0°
10 12 10 10
20 22 20 20
30 32 30 30
40 43 40 40
340 339 340 340

2. In order to calculate the transmitter
goniometer azimuth error, we must have a known
Trainer heading. Therefore, lock the Trainer on an
east heading. Then it is apparent that with the
transmitter azimuth set to zero, the radio compass
indicator would read 270 degrees and the station
would be north, relative to the Trainer.

3. The transmitter azimuth control is set
to read the true bearing of the station from the
plane.
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4. The radio compass needle indicates the
relative bearing of the station from the plane.

5. The following method is used to make
a transmitter azimuth correction card:

a. Set the left transmitter azimuth con-
trol to zero and notice what bearing the pilot’s
radio compass indicates. It should indicate 270 de-
grees. If it does not indicate 270 degrees, turn the
transmitter azimuth control slightly until the de-
sired radio compass reading is obtained. Note the
transmitter azimuth reading which corresponds to
the 270 degrees desired reading on radio compass.

b. Set the transmitter control to 10 de-
grees, and check the reading on radio compass. It
should indicate 280 degrees. If it does not indicate
280 degrees, turn the azimuth control slightly until
the radio compass indicates a bearing of 280 de-
grees. Note the transmitter azimuth setting neces-
sary to get the desired 280 degrees indication on
the radio compass.

c. Repeat this procedure for each 10 de-
grees, for the entire 360 degrees of transmitter azi-
muth. Make up a correction card giving transmitter
azimuth setting for any desired radio compass in-
dication.

d. Repeat the above procedure for the
right transmitter.

6. An alternate method is to prepare a
small compass rose of azimuth settings necessary to
obtain desired readings on the radio compass, and
mount this card under the azimuth pointer replac-
ing the transmitter azimuth scale. This will make
it unnecessary for the operator to use a correction
table.

(3) MODIFICATIONS FOR ADJUST-
MENT AND SYNCHRONIZATION
OF THE NAVY DZ-2 RECEIVER.

(a) GENERAL. — Navy Trainers are
equipped with a type DZ-2 receiver rather than the
Army SCR-269-A receiver. As the DZ-2 is not an au-
tomatic direction finding type radio, some modifica-
tions in Trainer parts are necessary in its installa-
tion.

(b) LOOP DRIVE.—The loop drive is man-
ual on this installation and consists of a loop azi-
muth control at the radio operator’s desk, drive
shafts to the instrument drive assembly, and a gear
on this shaft which drives one side of the loop dif-
ferential in the instrument drivF assembly.
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(c) INSTRUMENT DRIVE ASSEMBLY.
—Since there is a manually driven loop in the DZ-2,
installation fittings in the instrument drive assem-
bly are modified to receive the flexible drive cable
from the radio operator’s control panel, rather than
the loop drive motor and remote indicator magne-
syn of the SCR-269-A receiver.

(d) ANTENNA SYSTEM.—To obtain the
proper balance between omni-directional antenna
signal strength and loop signal strength in the DZ-2
installation, it is necessary to couple the loop leads
through a 5000-ohm resistor at the receiver goniom-
eter chassis. One resistor is placed in each lead.
Proper adjustment of the receiver sensitivity (loop
and omni-directional) controls is also necessary.

(e) SYNCHRONIZATION.—Synchroniza-

tion of the DZ-2 equipment is similar to that of
the SCR-269-A, except that the loop drive shaft
from the fuselage to the instrument take-off may
be uncoupled after a null is obtained and the loop
azimuth control rotated to the correct reading. If
the shaft is now recoupled, synchronization be-
tween null, heading, and relative bearing has been
achieved. The transmitter azimuth control correc-
tion card may be made out in the same manner as
for the SCR-269-A, using manual loop control to
set the desired relative bearing and rotating the
transmitter azimuth control to achieve this bear-
ing. Sensing may be properly synchronized by 180-
degree rotation of the receiver loop rotor while the
teletorque is de-energized.

4. FINAL INSPECTION.
a. FUSELAGE.
(1) INTERPHONE TEST.
(a) Turn on the fuselage power supply.

(b) Turn the fuselage interphone volume up
to three-fourths full travel.

(¢c) Turn the outside air temperature con-
trol on the fuselage power supply panel.

(d) Check that this control operates the out-
side air temperature gage on the navigator’s panel.

(e) Turn the instructor’s interphone station
switch to “crew.”

(f) Turn the radio operator’s and pilot’s in-
terphone station toggle switches to “interphone.”
(Use two microphones and head sets known to be
good.)
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(g) Check the communication between pilot
and instructor.

(h) Check the communication between in-
structor and radio operator.

(i) Check the communication between in-
structor and navigator.

(j) Check the operation of the fuselage in-
terphone volume control. (See that it controls the
volume of voice with communication between the
radio operator and the instructor.)

(k) Check the operation of the interphone
signal lamps (signal from all stations, and note op-
eration of signal lamp on the interphone ampli-
fier.)

(2) SIGNAL TEST.

(a) Turn the flap switch to “up.” Check that
the green “flaps-up” indicator lamp lights.

(b) Turn the flap switch to “down.” Check
that the red “flaps-down” indicator lamp lights.

(c) Turn the landing gear switch to “down.”
Check that the green “landing-gear-down” lamp
lights.

(d) Turn the landing gear switch to “up.”
Retard the throttle fully.

(e) Check that the red “landing-gear-up”
lamp lights.

(f) Check that the warning buzzer operates.

(g) Advance the throttle to “cruising.”
Check that the warning buzzer does not operate.

(h) Check that the red landing gear lamp
does not light.

(3) ELECTRICAL OPERATION CHECK.

(a) Check that only the master switch is
“on” during these tests.

(b) Check that the “rough air” drive motor
operates.

(c) Check that the differential pressure vi-
brator motor runs. ;

(d) Check that the vibrator motor and switch
on the pilot’s instrument panel operates—“on” and
“OH.” .

(e) Check that the vibrator motor and switch
on the navigator’s instrument panel operates—“on”
and “off.”

RESTRICTED 185




Section V

RESTRICTED

Par 4a AN 08-25-17

(f) Check that the vibrator motor and switch
on the air-speed and altimeter transmitter panel
operates—‘“on” and “off.”

: ]

(g) Turn the “collimator - recognition’
switch to “recognition.” Check that the relay in the
desk junction box energizes.

(h) Turn the switch to “collimator”; check
that the relay is de-energized.

(i) Check that the pilot’s fluorescent lamp
operates.

(j) Check that the navigator’s fluorescent
lamp operates.

(k) Check that navigator’s desk lamp varia-
ble control regulates the lamp intensity.

(I) Check the pilot’s signal lamp—“on” and
“off.” Check that the variable control regulates the
lamp intensity.

(m) Check the fuselage dome light—“on”
and “off.”

(n) Check the operation of the automatic
electric door lock:

1. Push the micro-switch; check that the
door lock solenoid is energized and that the door is
unlocked.

2. Release micro-switch; check that the
door lock solenoid is de-energized and that the door
is locked.

(4) CLOCKS.

(a) Set the pilot’s and the navigator’s clocks
to an even hour, minute, and second. Turn the mas-
ter, navigation and time switches to the “on” posi-
tion.

(b) Check that both clocks run one minute
in one minute as checked against stop watch.

(c) Turn the time switch “off.”

(5) LEVELING DEVICE.

(a) Check that the stop on the leveling de-
vice crank rod is correctly adjusted for locked po-
sition.

(b) Check that the cables have equal tension
with the Trainer locked level.

(c) Check that the Trainer remains “locked
level” when the weight of the tester or inspector is
shifted from one crew position to another.

(6) CONTROLS AND MAIN VALVES.

(2) SIMULATORS.
1. Check that there is no play or jerkiness
at start of movement.
2. Check that there is no play or lost mo-
tion in ball joint connectors.
(b) WHEEL CONTROL.
1. Check that the wheel motion is free and
smooth.

2. Check that it has the same “feel” as
actual aircraft.

3. Check that when the wheel column is
pushed all the way forward, the stop prevents it
from hitting the instrument panel.

(7) RUDDER CONTROL.

(a) Check that the pedal motion is free and
smooth.

(b) Check that the pedals have the same
“feel” as in actual aircraft.
(8) THROTTLE.
(a) Check the throttle for full movement.

(b) Check that the throttle has no excess
play or lost motion; that movement is not stiff or
“jerky.”

(c) Check that the throttle has the same
“feel” as in actual aircraft.

(9) PROPELLER PITCH CONTROL.

(a) Check the propeller pitch control for full
movement.

(b) Check that the propeller pitch control
has no excess play or lost motion; that movement
is not stiff or “jerky.”

(c) Check that the propeller pitch control
has the same “feel” as in actual aircraft.
(10) PILOT’S PANEL.

(a) Check that the interphone indicator bulb
is in place and that the socket is tight.

(b) Check that the visual marker bulb is in
place and that the socket is tight.

(c) Check that the bomb release indicator
bulb is in place and that the socket is tight.

(11) DIFFERENTIAL PRESSURE
REGULATOR.

(a) Check that the unit is securely mounted.
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(b) Check that the tubing, fittings and con-
nectors are not damaged.

(12) AIR-SPEED REGULATOR
BELLOWS ASSEMBLY.
(a) Check that the unit is securely mounted.
(b) Check that the guide rollers turn freely
and do not bind on the bellows rod.

(13) ALTITUDE TRANSMITTER.—Check
that the unit is securely mounted under the radio
operator’s desk.

(14) AIR-SPEED TRANSMITTER.

(a) Check that the unit is securely mounted
under the radio operator’s desk.

(b) Check that the tubing, fittings, and con-
nectors are not damaged and do not leak.
(15) CLIMB-DIVE VALVE ASSEMBLY.
(a) Check that the unit is securely mounted.
(b) Check that the connections are tight.
(16) ALTITUDE COMPENSATOR.-——Check

that the unit is properly mounted. It must be solid,
but have no excessive play in linkages or pivots.

(17) INSTRUMENT CHECKS. (Trainer
locked level.)

(a) Check that all tubing, fittings and con-
nectors show no sign of damage or leaks.

(b) Check size of the air-speed bleed hole—
.020 of an inch. '

(c) Check size of the tachometer bleed hole
—.025 of an inch.

(d) Check size of the manifold pressure
bleed hole—.015 of an inch.

(e) Check that the bell crank at the pitch
action shaft is vertical.

(f) Check that the pitch action walking beam
is vertical (climb and dive valves closed).

b. COUNTERBALANCE FRAME.
(1) TURBINE.

(a) Turn on the master switch, ignition
switch and the turbine switch.

(b) Check that the motor runs without ex-
cessive vibration.

(c) Check that there is no excessive spark-
ing at the brushes.
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(d) Turn the turbine switch “off”; check
that the turbine is off.

(2) ALTITUDE PUMP.
(a) Check that the motor runs without ex-
cessive vibration.

(b) Turn off the ignition switch; check that
the altitude pump is off.

(3) CLOUD PROJECTOR.
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