REVOLUTlON

Vectored Thrust Brings Big Benefits to Power Cruisers
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| ' ' e dock, von'll simply s

shafts, no strots and no rodders. In addinon, vessel i clear of the

vou' Il Fikely find sormerhing ar the helm wsually awsociated with the joystic !h and the boar will rotare in place. Upon retarig

aireraft and computer pames: n jovstick, vou'll find © docking even in chullenging carsen m-|
Start the engines and when yow are ready to leave the dack,  wind conditions — presents few, iCany, problems.

- ate other differences. In hoats that have beer

you won't have 1o touch the thrartles or the wheel, Inst
you'll sently deflect the goystick roward the direction in which lestimed {or redesigned) for pod drives, there s more uzble
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Great Minds Think Alike

The IPS and Zeus propulsion sys-

teins are very similar in cheir most
essential fearures. Both dlhpunb-‘_‘
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and rudders by delivering the

throst needed to maneuver the
boat from steerable propulsion
units (podds). Mounted under
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ticated computer, the boar's
steering  system  (hoth  the

wheel and the jovstick) contrals

cinch drive ool anade T*rlhh'ltrf'_.' and by

e wlecting the direction of thruse tor each unin mowves the
The new Grand Banks 41 EU crulser will be boat precisely as commanded. Yolvo Peara mtroduced s 115
powared by a pair of Zeus drives that will in the fall of 2004, and Curmiming MerCruiser amponnced rhe
reportedly give It a cruising speed of at: least Fews abour 15 months later, Both systems are now having
18 knots. At right is.a :Iﬁllup of a single Zeus dgnificant impact on their inicial e macker: planinge-holled
drive unit with its rurur-fh:ing‘. counter-rotating virchs ranaing from about 30 10 735 feer in lenpth,
propellers and integral; tralling trim tab. Below Such boate were chosen for Boch the 1PS and Zeus vecrored-
is o pair of Volve digsels and IPS drives. Note thrust systems because they can display ateributes of the tech-
the forward-facing props. = nolooy that mught not be a8 mpressive i displacement or

semi-planing hulls. These include Faster acceleration, grenter
top speeds, a tighter hich-speed tumirg rudivs and a betrer sus-
rained cruse speed than possible in an idencical planing hull
with the same horsepower ina conventional configuranon,
The applicability of these drive systems to cruising boats
has been furcher vahidated by the recent anmouncement thar
the new Grand Banks 41 Heritage EU will be powered with a
Zeus drove svstem (see Power Crusing November!December
2007, page 63). Moreover, two well-known express-crulser
huilders, Legacy Yaches and Sabre Yachts, will produce pod-

drive versions of cheir respective 42-foaters in 2008,
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Pinpoint Contrel

than wou would expect {read,
The advantages of vecrored chruse for

Bigger staterooms, gallevs and/for
heads), While underway, wou
will likely notice that the boat is
very guict, with virtally no
exhiust neise or fumes, and a pleas-

criising boars begins with the
, remarkable joystick control,
= which provides unsurpassed
low and even “zero-speed”
maneuvering ability {including
a scatfon-kecping option}, As
already noeted, addiriona] hene-
fiss includesubstantially reduced

ing lack of wibration. Yet ancther nice
surprise awaits when you top off the fuel ranks ar
the endof a trip: The boat may have consumed 20
percent less diesel than vou expecred.

Adl of this *mazic” is the result of your hav-
ing chosen o vessel equipped wirh a vectored-

fuel consumprion, lower engine-noise levels, the
elimination of exhaust odor, and a reduction in

thruse propulsion system, either o Volvo Pena 115 engine-room: size that can materially increase a

(lnbeard Propulsion System) or o Cummins MerCruiser boat’s accommesdation space.

Zews Drive system. With either one, vou will enjoy a notice The farge, resilient, rubber “Oring mounting of the 15
ahly different cruising expericnce., one thar will begim when uwl Zeus drive systems contributes ro their unusually low
vou leave the dock and continue unnl you retie all the | mechanical noise levels, as does the somewhat-greater-than-

nonmal clearmnee berween the ips of the props and the hull
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Lortom. Routing the exhaust gas and cooling wate
the drive legs {at engine speeds close to idle, the Zeus system

sends the exhaust directly overhoard througl o warer-lift mut
Aer) cantributes ta noise reduction. Moreover, when the boar
i underway, both systems ({Ih[‘i'l'h:' the exhmust for encugh

Fehind the transom o elininare the “saton-wagon

thut oeaws exhanst fomes forward ineo the cockpir
conventiomally powered cruising vessels,

The enhinced maneuverability and propolsion efficiency
delivered by pod drives result from their ability ro deliver thrust
precisely where it s needed o accemplish the desired mane

ver, As with g steendrive oran outboard, 1
recirect low from the prapeller using o rudder Gwbieh syl
redirecs |n|\_.' W0 percent o the thrust

Lisw-speed manewvering 15 especially impressive with th
joyseick control. Apain, operaring through o computer, the

stick independent |y e simulraneously controls the

direetion of rotation, :~|-|'|'.| amd sreenng angle of e O

il"'H'“'ll'lH'-"': 'u,']“ iy |||_|_'I| Al T three or even four of them

The Lazarra L5X 75 (above) made a real splash last year with its
four Yolvo diesels and IPS drives, The engine roem (top) is com-
pact and uncluttered, and the boat is very quiet inside and out.

TAMLARY T

400 cruiser has three, Lazzara’s T-foor motoryacht
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ov aned Sabre 42¢each have teo, ool so does

el = T T T o |I-\. e
e e Throfties or 2car seleclons.

earning o operite a poddrive boat with its joystick con-

trol rmakes less time than s needed to fully deseribe In words
how to do s, The system s “ransparent’” and intuitive; there’s

shout how it warks, You simply move the

no Necd T Chine

comrrol Conly fimgertip pressure s required ), and the boar will
move to satisty the command. Push thie jovstick o starboand
ind the boar “crabs” sidewive to the right.

The speed at which the vessel moves is proportional to the
leflection of the jewstick from its spr ing=loaded, neoreal pos
tior. Twist the hesd of che jovsti |-.. il the ho '.'-'||| RIS
ot its coneer, with ies speed propoetional o the dearee o
voul Bave 1 tated the conrmol, Detlect and twist the 1y
stick, amd rhe vessel will simultaneously rotate and move 1 che
win vou have commanded
A hinted dbove, the maneaveralalivy provided by veerored
thyrest systems b s rmittedd the devel e e OF A g

the Skyhoole Elecrronic Anclhior te

aation-keepimng option

the Zewe wnd the GPS Anchor for the IS, Barhy use iicegral
ivers and elecrronie headiog sensors eo i the position

P |

i T
cob the Boat at the moment the "on” boton s

pressed, Dnee eranicned, the station l.-'x'|'||'.:; oo wll o

the pods the exacr amount and dire

chony ol thirs .';_;-|:||,_| T |--|:|_||'-.'||~.|I|_' lor Currel .III.| '.'l'i1|l|

e precson achieved in the station-keepiog made does, i

depend on the seabulivy of rthe GEFS posstion - intormarion.)

Extraordinary Efficiency
The oumstanding propulsive elfi-
cleney of these vec torec s thiust sys-
tems results froom rao ateributes of
wrizontal prap shafes. Unlike the
thiust from o propelier mounged
on g conventonal, melined shate,
where a portion s direcred diown-
ward, all of the thrust trom the
pod-mounted wheels s horzontal
{parallel to the waeer’s sface ).

A converntiohal, inclined shah
creates additional inefhciency by

placing the prop at an angle m

the inciming flovy of warer, causing

the hludes on the descending side
of the prop *disk 0 operate at o
higher angle of attack than thise
om the uscendinge side

The result |5 asymmetri thrust
— more push from ome side of the
prop than the other, Mounnting the

rreelleris) on a horizoneal shafe ensures thae thie enrre disk s

it ire cwrbmum angle of attck, delivering maximuom
fthe hlade circle
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Theres nnother advangage o the props on pod drives: Mod-
erate dralt is desieable o the vast majoring of crodeing Boars, and
since the prapellers projecring helew the hull often determine
hiw uch water o Boat des, Builders normally install the
smallest-dinmerer wheels capable of crearmg the needed thnuse.
However, apply oo mueh power o an undersize prop, and a
portion of the energy will he wasted, creating a “swir] lose”

The counter-rotanng wheels used in the [PS and Zeus sys-
terms are surprismgly small, b because the second prop on
cach shaft recovers the swirl energy of the first; the boar's draft
can e reduced without a loss of thrust. All else being equal,
minimizing prop diameter also increases the clearance between
the tips of the propeller blades and the hull bottom, reducing
niise and vibration. (Note that counter-rotating rechnology is
not exactly new; the first parenes were granted in the United
Kingdom during the late 1830s.)

Scraping Bottom

Criven the increased shoaling ocourming on many of cur water-
ways; combined with the poor charting m some of the aneas thar
power crufsers often visit or transit, there is a justifiahle concern
abour possible damage w pod drives i the event of groundimg,.
The designers of hoth the Zeus and [I'S svsrems have addressed
this problem differently bur effectively by making the drives
stronyg enoueh ta survive damage from miner conact with the

E —

Via the joystick {above left) and computer, twin Zeus drives
will automatically move a boat precisely sideways, with no
bow swing (top). Note that the lower drive is in reverse while
the upper one Is In forward, and each is directing its thrust at
a different angle. The Zeus system's counter-rotating props
{above) minimize "swirl loss.”

bottom while simulraneously ensunng that in a severe impact the
under-hull drive legs wall shear off withour flonding the boar.
Both manufacourers huve performed extensive testing to

ascerain and document the pedormance of these drives in

impact siuanons. Duning in-house testing by Valve Penca, one
of two drives on an IP3 boat sulfered exrensive damage duning
a severe prounding: the leg was replaced, and the boar was back
tn=ervice in a couple of davs. | have witnessed similar ground-
ings involving a conventional prop shaft and drive, aned mast
required removal of the engines and reconstruction of the hull
bortom, mking the bear our of service for months:

The Zews and 1PS sysrems differ simiificantly In the orientas-
tion of the propellers on the shaft of each pod. Volva Penta
plices the props ahead of the drive leg, facing torward, while
Cummins MerCruser puts them in the mone conventional
positon, behand the leg, facing aft. Each manufacturer miakes
claims for the superiority of its approach.

Analysis of the two systems leads me to believe thar rhe
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difference in performance between them is likely 100 small
enLAtion:

Whethier one configuration is berter than the other i aveid-

ro e |',1|::u-u1'|_'~._| usmg LL\[ﬁx-'a_'|11|L'JJ'|:|] hoat instru

ing of minimizing danage from minor encounters with debnis
it the water or with the hottom remains to be seen over the
next Tew years, Yolvo Penta, whose [PS system has been in
service on tumeros hodts in all priarts il the world for some
Firme, reports very fews instances of prap d AT

| |||: Wi svsteins also differ in the -.{f.'.-1!ll'| of their trim tabs
{common on planing-hull boats and desirablie on some semi-
displacement hulls), Maost [PS installations use Volvo Pentas
Ty l.'|'1':||":|“ whiclh are elecrrically  powered, blade-type
devices installed vertically on the lower face of the boat’s
rransonn. The Blades are extendied downward, below the ed
al the transom, when Bow-down trim is e,

By comerast, in the Jeus system, e h pod has an integml,
Faydrinlin ally witiored trim tal of more or less conventional
1|l'.--i|'_|!'| [t ||=IlI|I'-|IZI|l'|'\_C alwwee and afe of each 1NT 0T Props,

1.J.'|w|r Hcrentbes maximm lifr with mininmnm deflection

Dialing for Dollars
The price difference berween o conventional propulsion sys-
e el o veerored-thrust syseem wall become evident as more
[t Bt lders oty che same model Botly ways There are g
PO '|'l.'|i'|' il (g ol the Al ol -drive version may be b
difereny frown the one with stndard ronming gear.
Althoueh the new drve sysiems and especinlly then
lranze .||||| '-|.I||||I"-'-'h!"{'| |cwer units and counter-romeing
(AR ity |'-:' P Coiksl |".-' I||.|.|| I]ll. conventin il ELIR TR
nenits they replace, there are significant sivings elsewhere, par-

ricularly in installation. For example, there are no mudders

Tiara's new Sovran 5800 (above) is the first U.5.-built
crulser to be eguipped with three IPS drives. The engine
room (right) takes up little lineal space In the boat and pro-
vides plenty of access for maintenance of the Yolve diesels.

[AMIIARY S

wnirs are part of the drive system

“ior is there oo need for a conventional muffler and cxlust

hecause in a pod-equipped boat, the exhaust exirs from

the center of the underwarer deive; as inan FO (altheugh —as
el
the Feus uses a small, tdle-speed water-lif

sask uffler and exbiausy with some engines).
Mureaver, o boar's Jiesels are connected to the pod drives
throtieh universal joines, eliminating the time-consuming task

of precisely aligning cach engine and prop shaft, as well os

v se Of VEEY .-||'.[I||.|n| LTI TIOLnES theat reduge
the transfer of engine vibrition to the hull

Fecause Foth steering and engine shifring are electrome,
thiere are no r'||.u'-|\'||_|1'||_-;_'_|| &L ||l,||:'.'|I|||l. COmpoanents to Illh“’l”-
he bearbubder simply plogs in the connecting cables, and the
ol i done, Due o all these facrors, some manulaettivers bave
reported that o complete twin-engine pod system can be
installed by two workmen in less than one eight-hour shife

Thst said, mest Boatbuilders have o recontipore their halls
fiog paod Irives of cither Brand to ensure thar there s o cloan

flow of water to th I'r"F"'”“"" I;'F~.||:I|;L||..|l|w_\- fropartane for th

I

forward-facing 113 deives) and thae the legs sic more or los

perpendicular to the water’s surtice, This, of course, means
some imirinl CXpense in I||:W':_~.:l:1*-n oling

Bentley Collins of Sabre Yachts comments, *Pricing is an

orie. The engine suppliers want o lor moee
I 'l

Interess e

vy for these pod sysrems, In our 42 Express, switchiog (o
;I.'..l.\

from the standard $40-bp Yanmars o che 340:hp Cammims

drives will cost about the same a5 an engine upgrasle
engines, The pod drives will give the elient the same pertor:
mance, bur they will Be burning 20
percent or so less fuel.

"For masseprodoction builders, the
Labor savings [in pod-drive installitions]
are poing o be more meaningfol,” says
Callins, "hecause they represent a larger
pErcentage of the tecal build cost chan is
the case ac Sabre; where we 'stick-build'
rhe entire boat, Our upgrade price is just
under 30,0000 The borus, of course, 15
that the client doesn't need oo buy a bow
thitusErer, a stem thruster or an a]l':tupili.ﬂ.
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In 2008, Sabra's tried-and-true 42-foot express crulser will be offered with twin Zeus drives, which — because they are
mounted in the stern — will allow a bulkhead shift and permit enlargement of the living accommodations below.

"The maneuverability isextraordinary” notes Collins,
“ad the sound levels are much Jower than with shates. |
think the muin point here is that buyers want pod drives. lr's
rechnolopy that makes thewr boanting experence berter, and
they are willing 1o poy for e

Sea Trials

Thanles to the assistance of Divid Hensel, marketing commpu-
pication manacer ot Grnnd Banks, we were able w discuss
miany of thie deails of the new Zeas-equipped GB 41 with Earl
Alfaro, the naval architect in charge of the project. Earl began
b desten affore with an evaluarion of 2 number of bull forms,
ind chat included vowstank resting n the Davidson Laboratory
at the Stevens Institore of Technoloey, Hoboken, Mew Jemsey,

Determiming hesw to integrate the hull wsmels required for
the Zeus drives was ane of Earl's many decipn challenges, and
here e relied heavily on the computer-based tunnel-modeling
rechinolory developed by Commins MerCruiser. The abjecrive
wits ton design o hall forme thar wonld proside a 24-5nor masa-
ot spreed andd @ sustained cruise speed in the 18- 0 22-kne
ranpe. The 41-faoters Zeas drives will be paired with UJSE59
urho-diesel ensines to meet that chjective.

Earl has taken advantage of the compact dimensions of the
vectoved-thrust drive system o significantly increase the sze of
the accommodations o this boar A conventionally powered
vegsal of this length might devote as muoch as 20-21 feet 1o the
engine rioom and lazaretre. In contrast, the prepulsion machin-
ery in the new GB 41 will fit comformably (along with the gear
thar accumulates on all yvachts) in an engine comparmment
whise forward bulkhead will be only 12-13 feer forward of the
transe, Tocterms of living quarters, the GB 371 will be o very
bz vessel down below

The space economy of vectored-thrust systems has also
heen convincingly demonstrated 10 the aforementioned
Lazzara motorvacht where the Cuad [P5 engine room (more
accurately @ compartment; it's too small to be a “room”)
aecupies just 9 feer of the hull's 75-00o leneth, allowing
the lower decle tostreteh some 62 feet, from rthe forvard

engine-compartment bulkbead all the way to the how

| hawe tested ot only the minal verions (eseatially proto.
rvpes) bur also the bwest production itemtions of the 115 aed
Zeus. All were ensy to use from the auser. Thae sand; the Fess
wstallanions of borh brands exhibired a eather aleupe response
when deflection or rotation of the joystick simaled the com
puter to engige the clutches in the drives,

Productnion versions of each syatem have been improved
via the addition of a clutch-slip monde similur v thae of 5
trodling valve, The “feel” will he famlliar o pilors whio fly
jovstick-equipped atreralt: You don't really have o think
about how you are moving the stick. You merely decade where
VO WD the ;1l:h[|.r Lor in this case, the boat) to Ly ard the
connecrion berween your mund, arm, hand, stick and poals
tikes vou there

| hawve warched a number of people whio bad licde or ne
Foar-handling éxperience use these vectored-thrust systems.
Althioueh they were undesstandably timid ar firse, o les chir
10 mmutes they were maneuvering Guely large boae (like the
Lazmaras 75) with considerble ease. Their grearest challenms
appeared o be accommuodsting the initil drive-engagemenr
response ard judgme the nertin of the baar iself,

Based on all this evidlence, | hellieve thar che advantages of
vecrored thrst for a cnusing boar are, ot the very least, sub-
stanral. Dockang, even ina current andfor bregze, will na lon-
ger present a stiff challenge o even the most shar=handed;
mexpeneniced crews Noaise and vibrarion wall be greatly dimin-
ished, and exhaust odor will no loneer be a problem, regardless
af thie relarive direction of che wind: There will be more space
for the accommaodations and, based on installarions we have
examined, for the engines themselves

Boars equipped with vectored-thoust drives will consume
les= fuel and may be equipped with smaller engines than these
needed with conventional drives. The abiliry 1o enmape the
aptional station-keeping mode will make docking and even
anchoring much easier, Inshort, when the time comes for vou
o move on to a new boat, trv one equippes] with eitherof these
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