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Chapter 1

DESCRIPTION

Intraduction

1. The directional gyro, (fig. 1) Type D, 1.2, Pt. No. 16620-0 (Bef, No. 6A/2240 and Pt.
No. 16206-0 ave identieal Instruments, the latter being the eivilian counterpart of the
service version. The Tvpe D, L, 2 15 an air-driven gyrascople light instrument which
provides a reference in azimuth, [ts purpose is similar in funetion to the magnetic compass,
with the advantage that turning and aceeleration errors and lag are entirely absent, and the
instrument Is not affected by mametic disturbances. [t must be noted, however, that the
directional gyro has no magnetic directional detectar and therelore does not replace the
compitas, bul 18 used as an associated instrument, in conjunction with the compass.

Flg. 1. Directional gyro, Sperry, Type D.L.2

2. The Instrument operates satisfactorily in manceuvres of up to 55 deg. in bank, climb
and dive, Should the aireraft exceed the instrument freedom, the gyro mechanizm should be
caged by operating the caging knob belore the manceuvre, dand then uneaged after returning Lo
lewvel (Tight,

Principle of operation

A, The directional gyro consists of a gyroscople rotor spinning on 1ta horizontal axis within
an inner gimbal frame, The latter is pivoted horizontally in o verticsl gimbal ring which is

mounted vertically in the instrument case. A compuss card, visible through an aperture in

the front of the case, is attached to the vertical gimbal ring,

4. The air-driven rotor s spun at high speed by an air jet which impinges on buekets oot
in the periphery of the rotor wheel. To achieve the air jet, an engine-driven vacunm pump
exhausts the ale from the Instrument case, causing air to be deawn lnto the case vin a {1lter
in the rear cover, The alr then passes via the lower bearing assembly to a passage in the
vertical gimbal ring, which terminates in an air nozzle. The air nozzle discharges into the
rotar ghroud, which decreases air turbulence and direects the air around the rotor Lo an
exhaust port into the instrument ease whence it is drawn off by the vacuum source, The
exhaust from the rotor case is directed downwards on to a wedge-shaped plate mounted on
the vertical gimbal ring, and provides o méans of erécting the gyro,

S, When the exhaust afr jet |y equally dispersed over the wedge-plate, i.e., the rotor axis
Is at right-angles to the vertical ring, the reaction forces on the rotor will be equal, and the

Chap. 1
|ssued Mar, 72 Paga 1



rotor will be maintained in that position (flg.2(a)y. 1f the rotor tlts to the left (fig. 2 (b)), the
alr jet A produces an opposite reaction, force B, which produces a torgue about the vertical
axis of the vertical gimbal ring, greater than the reaction torque on the other side of the
wedge plate.  The renction foree can be visualized as being the sameas a foree applied to
the rotor ot C. Dud to gyroseopic rigidity maintiining the plane of spin, the force at O will
cause precession 80 deg, in advanee ol the direction of spin. Thus the rotor will precess
about the inner gimhbal ring pivets and the rotor axis will turn to regain its original attitude
at right-angles to the vertienl gimbal ring.

Fig. 2. Erection system

6. I the gyro has tllted excessively so that the aire jet Is net conthcting the wedge plate, a
secondary erection torque will be provided by the air |et issuing from the air nozzle on the
vertical gimbal ving. With the rotor axis at 90 deg. to the vertieal gimbal ving, the air jel
is directed onto the centre of the buckets on the periphery of the rotor (fig. 2 (e)). However,
when excessive tilt takes place, the air jet strikes to one side of the rotor, which produces
o foree ut ¥ (fig. 2 (dy). This 18 in effect, a [orece at E, which produces precession and
turns the rotor towards its original position, The loree at E will diminish as the rotor
resumes its vertienl position, but by this time the exhoust stream will be operating over the
wedge plate [or final erection.
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DESCRIPTION

Rotor Assembly

7. The rotor consists of 4 dynamically balunced wheel with a heavy rim, fitted on n hollow
shaft, which is earried on two ball-bearing assemblies serewed into the inner gpimbal ring.
Buckets are cut into the periphery of the rotor so that the rotor mav be spun at hiph speed,
12,000 rev/min. approximately, by means of an air jet. Each rotor shaft bearing assemhbly
consists of a houslng containing seven ball bearings in 4 fibre cage. A strut through the rotor
shaflt engages cone pivots held in theé ends of the bearing housings, which are adjusted so that
the strut is under compression. This acts as a thrust bearing and also provides temperature
compensation for differsntinl expansion of the rotor shaft and bearings. The rotor is enclosed
in a thin metal shroud, which forms part of the rotor spinning and erection system.

Cimbal ring nssembly

H. The gimbal rings are die castings of approximately rectangular shape. The inner Eimbal
ring Is pivoted horizontally on the fore-and-aft axis within the vertical gimbal ring by means
of plvots and ball-bearing assemblies, the end thrust being taken on each side by a ball
bearing engaging the end af the respective pivot, Balance screws and weights are attached

to the gimbal ring assemblies for static balancing and calibration purposes. A ocard in the
form of 4 ring graduated from 0 deg. to 360 deg. is attached to the vertical gimbal ring. The
eard is finished in matt black, with the graduntions treated with Muorescent compound,

9. The upper pivot assembly of the vertical gimbal ring ia furmed by o conical pivol, screwed
into the Instrument case, engaging a ball race fitted in a recess at the top of the gimbal ring.
This top pivot s adjusted to provide correct end-{loat for the vertical gimbal ring, and the
ball race is loaded by u spring washer to compensate for differentinl expansion aoross the
gimbal ring pivots. The lower pivot assembly on the gimbal ring is provided by a parallel
pivot engaging in o ball race earried in the lower bearing housing, which protiides through
the bottom of the instrument case. End thrust of the gimbal assembly is taken on a steel ball
In contact with the end of the parallel pivot. This arrangement of a parallel pivol assembly
incorporates the connecting ports from the air intake in the lower bearing housing to the air
passage in the Inner gimbal ring, which terminates in the air nozzle pillar adjacent to the
rotor. The path of the air passages |s shown in fig. 3.
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Fig. 3. Sectional view showing direction of airflow
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Coging mechanism (Mg, 4

L. A enging mechunlam is provided in order to loek the rotor assembly with its uxis @
right-angles to the vertical gimbal ring and also to enahle the pvro mechinism and cavd to
be turned moanually to o desived selting, Coging and uncipging fs provided by o push-pull

dction bl the caging control. Spring-loaded ball plungers are Incorporated in the eaging
brnckal secured to the instrument gage, (o hold the ecaging cantrol in both the oaged and
unetged posiilons.  The oontral shaft s Ctted with o bevellod piniom, the inaible of which 1s
eone- shaped (o sccommuodate the [ace end of the synchronizer lever pivoted on the caging

birie kot Fhe aynchronizer lever has two prms fitted with pins. in enragement with an
mmnukar groove on the svnchronizer ving, which is a sliding (it over the lower beuaring housing
al the vertical gimbal ring. The top lace of the synchronizer ring I8 in contact with @ spring-
Pottcledd plunger, onrele] on the centrallzine lover, which is pivedend Lo the side of the vertieal
gitnbad ving tmmedintely below the inner ving careving the volor nssemblv. A Birpe bovelled
gear wheel attached to the e of the verticul gimbal ring is part of the card setting

merhunlsm
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Pig. 4. Mechunism of diveolional gyra, Type D, L2

L1, When the caging knob j= predsed, centralizing aotion ol the cone- shaped interior of the
edon lowers the eml of the synehronieor lever, whieh Wits the fork end nnd the synchronizor
ring, THis action lifts the centralizing lever which after a small amount of [roe Lravel, tun
tacts the inner gimbal ring and holds it with the rotor axis at eicht-anglos to the verticil
gimbald ring.  Simultaneowsly the pinion méshes with the bevel géhr on the hase of the vertical
wimbal ving dnd henee the oard and gimbal assembly can be rotnted by turning the caging
control, When the caging control Is pulled out to the uncaging position, the eentralizing
lever is lowored eléar of the gyry assembly to allow the rolor axis 55 dew, of freedom on

each side of the horizontal .
Instrument onse

12, The bezel |5 intogral with the ease casting and accommedates the dial amwd hoyel gliss,
which are fitted {rom the front and seeured by a eirelip. The compass card is observed through
an aporture in the dial which earries the Duorescent lubber 1ine, The instrument |8 mount e

on the [Tight instrument panel by four coermer lugs, which accommaodate self locking anchor

nuts. The ease (s enclosed at the back by the rear cover, which mcorporates three threaded
hosses o provide alternative connectiona for the aireralt vacuum supplv.

¥, The rear cover plso carrvies the air intake assembly, which vonsists of G [ler eneldad
i mowlded body, the inlet orifice being threaded for use where in oxternl [llor j=
omploved. The alr intake [lter is of wire guuze and felt, climatically proofed and v, 1%, 1,
impregnated,  From the [lter body, two external pipes connect with the lower bearing
housing, where two additiond] giuze filter screens are dccommodated.

Note; "VPI" means a saturated "Vapour Phase Indicator” powder impregnated filter.
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Chapter 2
STANDARD SERVICEABILITY TEST

Introduction

1. The tests lald down in this Chapter are to be ppplied on receipt, when serviceability 1s
suspect, on completion of servielng or repair, and during inspections made at Equipment
Depoats.

METHOD OF TESTS

2. Unless otherwise stated the instruments are Lo be tested in the normal position, |, e,
with the dial upright and in a vertical plane, Suction at 3} ‘1_% in Hg, measured adjacent Lo
the outlet connection on the instrument ease, 18 to be applied throughout the tests.

TEST EQUIPMENT

4. 'The equipment required for the test is a gyro instrument teést table, Mk.4 (Ref. No.
6C/790) with air adaptor (Ref. No. 6C/868) or Mk, 4A (Ref. No, BC/1566), These tables
nre described, together with their method of use, In A, P, 1127-0111-1,

EXERCISING

4. Prior to applying the tests, exercise the instrument by running it for 15 min. under
roll, pitch and yaw conditions with reversal at one minute intervals using the automatic
reversing switch.

TESTS

6. Before commencing the tests, examine the filter of the instrument for cleanliness and
change it if necessary.

Starting test

6. Set the test table level and turn the suction supply ON, slowly increasing to 1} in Hyg.
The rotor should commenee to run. Increage the suction to 33 in Hg, and allow ten minutes
for the rotar to reach full speed.

Drift test
7. {1} Setthe gyvro unit at ZERO and uncage,

(2) Set the test table to produce 74 deg. roll, pitch and yaw conditions. Using the
automatic reversing switch, operate for ten min, at minimum speed.

{3 Level the test table and check ZERO heading. Maximum possible drift 1s 4 deg.
{4) Set the gyro unit to ZERO heading and uncage.

(6) Set the test table to produce 1} deg, rall, pitch and yaw conditions. Using the
automatie reversing switeh, operate for ten min.

(6 Level the test table and record the gyro unit reading.

(T} Rotate the test table through 90 deg., reset the gyro unit reading, as necessary to
new heading and repeat operations (5) and (6),

{4) Hepeat operations (5], (6) and (T) on headings of 150 deg. and 270 deg. Maximum
permissible total drift, irrespective of signs is 12 deg.

Nuote, ..,
It is permissible to have 4 deg. drift on any two headings only,
() Level the test tahle.
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Hotation tesat

5. (I} Set the test tuble for rotation in azimuth and adjust the motor speed so that the test
able completes one revolution in 1 min. 40 s to 2 min,

(£} Note reading of the azimuth pointer on the periphery of the table.
(4) Set the gyro unlt to ZERO hending and uncage,
(49 Hotate the test table through 360 deg,

(5 Check the gyro unit against its former héading. Maximum permissible drift s + 13
dog .

{6y Cage the gyro and turn the suction supply off.
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Chapter 3
SERVICING

L. The vacuum supply of the alreraft should be checked Lo ensure that a vacuum supply af
34 + 1 in meércury is available at the instrument when the engine is running it normal
revolutions. 1f the vacuum supply reliefl valve has been correctly set and the required
vacuum Is not obtained, the instillation musl be checked for leaky connections, kinks in
flexible hoses or choked lilters.

2, Check the instrument and its installation for security and signs of damnge, and engure
that the caging control moves smoothly over its range. Push the caging contral to the eaged
position and then rotate {t, checking that the card turns freely and smoothly through the
whole 360 deg,

3. The filter element must be changed at periods detailed in the relevant Servicing
Schedule,

Printed for Her Majesty's Stationery Office
by [.5.1,, Washington
Demand No, 939984, 281, 5/72, 1909 (T368)
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