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Introduction

Hodern aircraft electrical systems demard considerable electr-
ical power. Research has shown that constant frequercy alternator
systems are well suited for aireraft basic power supplies, when
alternators are operated in parallel better reliability and flex-
ibility are obtained., A ‘istribution system in which there are a
rumber of power sources, with one or more power lines to important
load points and a means of isolating a section of the system urder
fault conditions, contributes to its reliability, Alternating power
offers distinet advantages, amorg them being:-

(a) Voltege can be stepped up and down by transformers.
(b) Sparkin: and arcing problems zre reducec.
(¢) A.2. motors are simpler, roliasble, more compsct and lighter
(d) Dry plate rectifiers may be used for 1,0, supply
(e) Brush gear problems are greatly reduced.
(f) Irverters cen be made redurdant,
General Information

The introductior of this the Jonstant Speed Drive Unit has been
followed by the production of a system consitinz of one or more
alternators drive: irrespe-tive of e .rine speed, at a corstant sp-
eed by . automaticall!y controlled contimiously varisble hydro me
mecharical, tair~mission unit,

Dagically he 2.8,.D,, i a hydraulic trn saissio unit compri-
sing a variable displacement puap, Ariven by the airersft engine
and A bydraulic motor coupled to the alternator. Pump and motor
are coumbired in the saae housing, ard are arranged to operate as
a differertial,

Cperation

The diagramn shows ir echematic form the arrangement of the drive
and its oil system., The drive comprises a variable displacement,
axial piston type motor honecd in a coumonm eylinder block assembly
and bolted together, with the port plate positiored in between to
direct the oil flow betwee pump and motor, The cylinder block ass-
embly is rotated by the e-gine through the input shaft.

Iritial rotation of the input shaft cruses the eylinder to
rotat’ as well as the THARGE and SCAVE GE oil pumpa, The gear tyoe
charge oil pumon is used to deliver oil to the pamp an” motor assy,
aid the governor system, This charge oil supplies the inlet of the
pumpand motor so that he pistons and push-rods will be held in
contact with their swashplates at all times.

The variable displncement pump consists of the eylinder block
egsy. the pump swashplate asey. and the ma-ifold agsy. Asthe chorge
. /pressure
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preasure holds the pistons agninst the swashplate assy. piston s
etroking is accomplished when the cvlir or block is rot~ted. The
displacement of 'he pump is regulated by the angle of the swash-
plate whivh is determired by the governor eystem through 2 Cydraie
lic signal The maiifold asey., serves to deliver charge oil to the
pump ard workirg pressure oil to the charge relief valve.

The fixed displecement motor consists of n eylinder amsy. and
the motor drive sheft. The motor cylinder bloe't assy. roceives
workine pressure oil which forces the pistons o move oul against
the fixed nugled swash-plete, tlms corverti: © axial piston move-
ment irto rotary motion., The swash-plote is fre= to rotatc inde-
pe 'dantly of the cylinder block ard hernce cnn operate i spceds
i excers of or below L ~t of,the rotati:gz cylinder Hlock assy.
Tne offeet of the motor valve plate is alwaye in the ssme position
with respect to the anglc of the swash-plote, this position being
such that the motor pistone are exerting a clockwlise vorcue upon
the swash-plnte,

The speed siznal for the zovernor system is tmke from the out-
pat shaft, The alternator is drisen through n cluteh locnted in
the output shaft of the tr-namission, this ensures that the drive
and altemator will not tra smit ' everse Tower®,

Differec tial Speed
Froa the di~gr-m the following points should be rnoted:-
(a) ‘the “ump
(1) ‘he fixed valve plate mrd eccestric pin,

'4i) The direstion of ro ation.
(1ii) The vari-ble nagle of the -wash=pl-te,

(iv) That o0il preesrure is constantly sunplied to “he cei-
tre of the valve plate t rongh the mapifold,

(v) ‘hat any cylinder at B.D.7, or 7,.9,7., will be blanked
off.

(b) The lNotor

(1) 'The cncentric pin and motor vnlve plate sre part of
the swes'~nlate shaft and rotnrte with it,

(11) The fixed aazle of the swrsh-pl-ate,

(11i) The cccemtric pin and velve plate rotate i phase
with the motor swash-plate shnft,

(e) 0i1 Mow

It will he seen thait some of the pistons are in co munic-
ation with ‘he ceutre of the valve plote ned others with the work-
in- pressure ~anuis outside the velve plnte rim, Tharge preosure oil
is supplied to the cylinder block by the manifold keeping the pi-
stons in contact with theis respective svash-plates. On being re-
eiorocated the workirsz pressure oilfrom the pump crus:cs the motor
pistone to cxert a turust o the motor swas -pl~Pe. This chrust is
tracemitted to the motor swas'-plete drive sh~ft, The speed or the
motor shaft relative to the cylinder block cpeel is govemed by the
muentity of oil
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qun tity of oil flowinz through the motor per rovolution. of the cyl-
inder block, This ie the DIL7WRY TTAT, 9P%H° . 'ith oil flowing from
pump to wmotor the differentisl speed will be positive ne ¥k the
action of the pistons i the motor sre rotntirg the motor sh-Pft in
the same sence as the cylinder block. However, ns the pump swash-plate
charges so thstite different angle now emses o0il to flow ‘roa the
moto: fto the pump, the motor shaft will be rotatinz in the opposite
sense to the cylinder block and the differcntial epced will be rega-
tive., The resultant speed of the motor shnft will therefore be theo
sum of the differential snveed and the spoed of the eylinder block,

In corclusion therefore the pump swash-=late s-gzle determi-ce the
speed and dircctio- of rotation of the motor shaft with respet to the
cylinder block, '

Jverdrive

'ith the swash-plate in the maximim overdrive pvosition the out-
put shaft is over-specding the invut shaft, This over-spesd ie the
ratio of maximum pumo displacemc~t to the fixed displacement of the
motor, The swash-plete remai's in this position until output spced
reaches 6,000, fith furtherincreasc in input speced, the “orm=l te =
deney is to 1 ecrease the output speed still further. *t this point
howvever, the goverior resulates the co trol piston ~n? aw-~sh=pl-te
nssy, to decrease pump pistor stroke. Leseoil the flows from the
pump to the motor and therefore the differentisnl speed betwee: the
motor shaft and the cylinder block assy. is reduced to retain
conetant output specd.

Underdrive

e” the inout speed exceeds tho output speed the cylinder
ABsy, Will be turning faster than the motor shaft, relative motior
betweer. the cylinder block and the motor sh~ft will now be in a rev=-
erse directior, since it is now necessary to subtract from input
speed to maintain governed outout speed. due to the cylinder block
overepeeding the motor shaff#, the pump swashplate is held inen under
drive positior (nezative angle) which permits ap oil flow fron motor
to punp. In effect ‘“he pump i~ now metering the oil flow from the
block,

Straight Drive

¢ pump swashplnte is no longer at »p angle =nd therefore docs
rot ceusc any pumping nction between pump and motor, The moyor shaft
will therefore rotnte »t the samc speed as the cylinder block assy.

Governor Systeom
¢ goverior systcm performs two esscential functions:=

(2) Zontrol of out pu: speed for corstant frequency.

(b) Loesd equnlisption for parallel opernation.

(c) In nddition i: is desirable that durins startirg the
drag of the 2,8,0,U, nnd the nlternator on the crgine is st n minimum,
Thie ie achieved when the 2.°.M,7, ie in the moxiam under drive con-
dition,

L]
The control i= handled by two separate rover~ors, hoth beine
driven at the same specd fron the output zear trains viz:- the BAZIC
GOVER 'OF and the LIMITTNG GOQT=R QR,
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mring normal running the dpdgs is cortrolled by two aepnrote govere
nor® which ie ol the ce trifuznl trpe, This mzoverror controls »
hydranlic servo system which i eludes the ovordrive an~? unferdrive
control pistons and cylindera, » trip valve ard - oregaure ewviteh,
The limiting zovernors Zivoas both over snd urderspecd protection,

Load equlisation 204 pracisc froque-cv rijustmei .t is “eecoaplished
electricnlly onto the bisneeirg soring of the breie goverror,

The undurspecd protectior isa aimply that the govermor will not mllow
iy load to be taken by the altematoruntil i+ts frenmuercy ie above
365 3,P.8. This froouciey is trarsmitted to the limitirs governor

A8 an indication by 7,9, Balow 365 C.P.9. th flvweight in the lime
iting governor cranno* coumdrees tho soring ead thie the vialve at the
bottomof its strokce., The valve koepe the trip valve and pressue
switch frec from charzc 04l ~nd therefore oil dirccted by the basie
governor to the overdrive eylirder ermnot pass the trip vnlve.

The overspcod protectior ie achieved by the limitirz governor

being lifted and ellowing the charge preessure i the trip velve and
pressure switch lircs to drair AWAY, 80 eausirg the contacts in the
pressure to open, Thc oil ir *he overdrive ecylindor car now drair
through the trip velve ~-d allow the 2.85.0.7. to move into the
mrximum overdrive noeitior. This actdon is perannent ana can only be
cencelled by shuttinz down the drive,
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