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Constant Speed Drive Unit Feb. 69, 
Introduction 

Modern aircraft electrical systems demand considerable electr= ical power, Research has shown that constant frequency alternator systems ere well suited for aircraft basic power supplies. shen alternators are operated in parallel better reliability and flex- ibility ere obtained. A ‘istritution system in vhich there are a mumber of power sources, with one or more power lines to important oad points and a means of isolating a section of the system urder fault conditions, contributes to its reliability. Alternating power offers distinct advantages, amorg them being;- 
(a) Voltage can be stepped up and down by transformers, 
(b) Sparcins and arcing problems are reduce. 
(c) A,2, motors are simpler, reliable, more comprct and lighter 
(a) Dry plate rectifiers may be used for D.¢. supply 
(e) Brush gear problens are greatly reduced. 
(£) Inverters cen be made redundant, 

General Infomation 
The introduction of this the Jonstant Spoed Drive Unit has been followed by the production of a system consitinz of one or more alternstors driven irrespective of eagine speed, at a constant sp- eed by an automatically controlled continuously variable hydro we mechanical, taicmission unit. 
Dasically “he 2.3.D,U, is 9 hydraulic tre swissio unit compri- sing a variable displacement pump, driven by the aircraft engine and a bydrmlic motor coupled to the alternator, Pump and motor 

are combined in the sane housing, and are arranged to operate as a differontial, 
Operation 

The dingramn shows ir echematic form the arrangement of the drive and its oil system. The drive comprises a variable displacement, axial piston type motor honscd in a cowmom cylinder block assembly 1d bolted together, with the port plate positioned in betweon to direct the oil flow betweo pump and motor, The cylinder block ass- embly is rotated by the ewgine through the input shaft. 
Initial rotation of the input shaft cmuses the cylinder to rotat’ as well ne the CHARGE and SCAV3.GE oil pumps, the gear tye charge oil pump is used to deliver ofl to the pamp an° motor assy. aod the governor system, This charge oil supplies the inlct of the Pumpand motor co that he pistons and push-rods will be held in 

contact with their svashplates at all times, 

The variable displacement pump consists of the cylinder block eesy. the pump swashplate assy, and the marifold assy. Asthe charge . /pressure 
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pressure holds the pistons agninst the swishplate assy. piston s 
stroking is accomplished when the cylin or block is rotted. The 
displacement of ‘he pamp is regulated by the angle of the swash- 
plate whith is determired by the governor system through 2 tyérau= 
lic signal Tho maiifold asey. serves to deliver charge oil to the 
pump end working pressure oil to the cherge relief valve. 

The fixed displncemont motor consists of n cylixjer arsy. and 
the motor drive sheft. the motor cylinder bloc’ assy. roceives 
working pressure 01] which forces the pistons to move out ageinst 

the fixed cuglod swash-plete, tins corverti: 7 rxiel piston nove~ 
ment into rotary motion, The svash~plate is free to rotate inde- 
pe dantly of the cylinder block ard hence can operste i speeds 
i excece of or below | at of, the rotati-g cylincer block assy. 
The offect of the motor valve plate is always in the same position 
with respect to the anglo of the swach-plote, this position being 
such that the motor pistons are exerting a clockwise torque upon 
the swashplate. 

Whe speed signal for the zovernor system is take from the out- 
pat shaft. The alternator is driven through 1 clutch located in 
the output shaft of the trensmission, this ensures that the drive 
and alternator will not tra emit 'everse Tower". 

Differe tial Speod 
Broa the dingram the following points should be noted:- 
(a) the Pump 

(4) the fixed valve plate and eccentric pin, 

"4) Tho direction of ro ation. 
(444) The varinble angle of the -wash-pl-te, 

(iv) Phot of] pressure is constantly supplied to the cei- 
tre of the valve plate tirough tho manifold, 

(v) ‘hat any cylinder at B.D.%. or 7.9.7. will be blanked 
off, 

(b) The Motor 
(i) ‘The occentrie pin and motor valve plste ere part of 

the ewest—plate shaft and rotete with it. 
(44) ‘Tho fixed angle of the swash-plate. 

(444) The ececentric pin and valve plate rotate in phase 
with the motor swash-plate shaft. 

(c) O41 Mow 

It will be soon that some of the pistovs are in co mnice 
ation vith “he centre of the valve plate asd others with the work- 
ins pressure aims outside the velve plate rim, Tharge pressure oi1 
is mpplied to the cylinder block by the aanifol? keeping the pi- 
stons in contact with theis respective svash-plates. On being re- 
ciorocated the worcirg pressure oilfron the pump ceuses the motor 
pistone to oxert a turust o: the motor was -pl~be. This shrust is 
tranemitted to the motor syas'-plete drive shoft, The speed of the 
motor shaft relative to the cylinder block epee! is governed by the 
quentity of ofl 
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qun tity of oil flowing through the motor per revolution, of the cyl- inder block, This is the DILTGRT TTs1, SPW . dth oil flowing from pump to wotor the differentiel speed will be positive ne xk the action of the pistons in the motor rre roteting tho motor shft in the same sense as the cylinder block. However, 2s the pump Suash-plate charges so thstits different angle now cmses oil to flow fron the moto» to the pump, the motor shaft will be rotatinz in the opposite sense to the cylinder block and the differontial speed will be rega- tive, The resulta:t speed of the motor shaft will therefore be tho sum of the differential speed and the spoed of the cylinder block. In conclusion therefore the pump swash-=late axgle determince the speed mid directio: of rotation of the motor shaft with respet to the cylinder block. ; 

o 

werdrive 

‘ith the swash-plate in the maximin overdrive position the out- put shaft is over-specding the input shaft. This over-speed ie the ratio of maximum puno displacement to the fixod displocoment of the motor, The swashplate remaivs in this position until output spood 
reaches 6,000. fith furtherinerease in input speed, the »orm-l ten- doney is to i crease the oatpat spced still further. ‘t this point hovever, the governor remulates the co trol piston an? sw-sheplrte assy. to decrease pump pistor stroke. Lescoil the: flows fron the pamp to the motor and therefore the differential speed betwee) the motor shaft and the cylinder block assy. is reduced to retain 
constant outpat specd- 
Underdrive 

ie the inout speed exceeds the output speed the cylinder 
pssy. will be turning faster than the motor shaft, relative motior 
betweer the cylinder block and the motor shaft will now be in a rev= 
erse direction, since it is now necessary to subtract from input 
speed to maintain governed output speed. due to the cylinder block 

r Overepeeding the motor shaft, the pump swashplate ic held inen under 
drive position (negative angle) which permits an oil flow from motor 
to pump. In effect ‘he pump ir now metering the oil flow from the 
block, 
Straight Drive 
eS ‘pump swashplnte is no longer at »n angle end therefore docs 
not causo any pumping action between pump and motor. The mofor shaft 
will therefore rotate nt the samc speed as the cylinder block assy. 
Governor System 
“~The goverior system perforns two essential functions:- 

(») ontrol of out pat speed for corstant frequency. 

()) Lord equaliertion for parallel operation. 
(c) In nddition is is desirable that during starting the 

drag of the 3,8,9,U. and the alternator on tho ongino is at a minimm, 
This ie achieved whey the 9.9.9.7, ie in the maximum under drive con- 
ition. | 

The control ir handled by two separate covernors, hoth being 
rs driven at tho sane specd fron the outmat gear trains vig:~ the BASIC 

GOTER ‘OF and the LIMITTNG GOTER OR, 
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#eb 69, para Gpnonmel Tunning the drive 49 controlled by two sepamte gover: norm which ie of the ce itrifugel trope, This Soverror controls » hydraulic sorvo systen which 4 cludes the overtrive ar? unscodedvo tho Tees etone and cylinders, a trip valve and 3 proseuro oviter Mae Limiting governors gives both over ond underspecd protection, Goad equlisation and pracisu freqoe- ey cijustment is accoaplished Slectricslly onto the bingeing soring of the basic governor, 
The underspeed protection is simply that the govcrnor will not allow guy load to be taken by the -ltem atormntil its fremuercy is above 365 3.P.8. This froquchey in tzaramitted to the Limiting governor ®8 an indication by %.°.:1, Below 365 -C.?.5, th: flyweight in the lim iting governor canno* compress tho syring ead this the valve at the bottomof its stroke. The valve kcepe the trip valve and pressue switch froc from charge o41 and therefore oil ¢irceted by the basic governor to the overdrive cylindor ernpot pass the trip valve, Fhe overspeed protection ie achieved by the limiting governor being 1iftod and sllowin the chargo preeeure in the trip velve and presaare aeitch Lines. to drain away, 60 causing tha contacte an one Throuch ene open. The ofl ir the overdrive cylindor ear now dreie qhrough the trip valve avd allow tho 2.6..I to move inte tee aeximim overdrive position. This actton is peracnent nad ont only be cencelled by shutting dow the drive, 
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