PATENT SPECI FI CATI ON (11) 1'580 093 (21) Application No. 41152/77 (22)
Filed 4 Cct, 1977 (19) (31) Convntion, Application No. 731614 (32)

Filed 13 Cct. 1976 in (33) United States of America (US)

(44) Conpl et eSpeci fi cation Published 26 Nov. 1980 (51) T NI, [err] 5D

1/ 02 (52)%+ndex at Acceptance G3N 286B E3A B7V 207 CD (72) Inventor: @

W LLI AM THOVAS SPURG N (54) | MPROVEMENTS I N OR RELATI NG TO SH PS' HELMS
(71) We, SPERRY. CORPORATI ON tion of the rudder, the insensitivity of the
formerl RAN %er to helmrotatlon remai ned, i.e.,
TION, a )(gcrfporat i on O%Amdéﬁ TION hefin rotfﬂ?g(} m
necessary under the 'l aws~of the State of DeI avvare for -hardover T

Unj {sg6h St ._eq;i'lg({ REY iFa. . of. 129@9 \vepue_ t hat |
rudder rot at@bn rdoﬂ% headl ’l( ef%n'ee @g{Fﬂeta ”1%%. oo 2 / Mew.

York remai rfed |-s T, vg--‘.-

America do wéﬁ g Sk, 'P‘H é i o ous, ‘known’ pul | ey deqiike

i nvention f. Y iCome eg’rﬁgfc‘ﬁf:?a‘f’“ Py ]Fsa?f’g%qtﬁ]ﬁ‘(s Bhovever,  fo

patent nay_be’ gfhd¥NE £5°us, S8R Whe  headi ng the insensitivi

rudder tp tﬁ%ﬂl@SZ)meh@dl’b mpﬂ:h itis to beperformed, to be.\

t he shi p&s steeri: ngggg 3A 55 particul arly described-in ¥)
urall

follow “quired t conpl ete ing state ST
rotations -of thgﬁﬁQWﬁWPF IHH%SE@%@hﬂg%Sghﬁgﬂwnvent|on rel ates to ships
hel s (or hardover rudder whi ch: can be a troubl e- steerlng systens) .and is
concerned with a: sonme, nanoeuvie and.which in an-energen-. 15 variabl e

ratio helmin which thgq RPROVEMENTS' BAOR RELAGING 19 3hmdsh T - .
order.' Furth- 60 rudder rotati:on to:hel'mrotation is non- ermore, durlng

an energency the (B8amwa) SHERRY)CORPORATION tion of the rudder, the msensmv &ethé‘e' m
woul d order a hMaWeBPERRHeRANm@ORmMy;udaexsﬂalrphﬁr ioH RemSink« qw red a

whi ch as stated th siing)| 18 Were 1¢
rotations . ofs aUni%éHi :}!;tﬂ\? éii Yot ‘Eﬂ %;a gf%:&ﬂl‘?%ﬁ

the hel mto eff 6 the! AetiaE, AN NorkyoNd #ed 16&eﬂ;ﬁﬂ@rt@ he de?},eg
65 rudder ratat 10, Umted $taas oifAlﬁlbnqaldddieneb)r otlatm @n in ahe mmvloﬁe Knowin Lﬁimléi\IF
operation to of 4 Q ““‘H‘lf glﬁgliagr ?t mWeHOW?Ve;%}% shianger ofider

har dover rud@gr (i) A%ﬁl&ﬁo,?No

in the requigpedy bEG R 1t b 6 mgaé’t fﬁ?‘{ﬁ 1 to the

Therefore, t herpru&laay ttl&edbe‘ddn B:licnw tie. falot Otheﬂ a@l‘hrﬂz re 55
the hel m whi:ch tanlrF;EEASI t | ve to.lar rot atqtamss 26 therrbcihafromallardumam a ge
of bl ock and t aj Eg ; : dg %}‘ n% fcanl ke a'/t(Puble- -
coupl i ng' ofst hy e WhkE Bf ' & %‘%Fé b%ﬂée phelg
rotation for pemdi[drtmdmm seamm rdtsmogenaroat eer@iofd) Gliring@h am laR gt

Fur t her nor e, dulie t(,@?iém pﬁ’gﬁg‘ﬁ% o;hﬁifli:g%dgﬁgg: sagioveremg;l eney

the instinctivejji
avelth er elﬂ 65
75

of

.c'-‘)

ering. syste

di s- seanarpoat whek Bofﬂﬂlbl’ﬁ & effidct ﬂléehirwv&l
rudder, which |1$1d®m| %temrede Mdletudtlamauanml aordN msltollo\heu EIU e» herhfihd &

to extrenel Y ta;?o Ay it] n’r{l&w Eissia theefﬁ ¥€§ diff—Ctlgna
T e ﬁéﬂnf‘gf sﬂta e

desirable to prgpa lax
energency Na§ FmédhanicaU \&E&geean bloakOandQtackiy , absadmidsiepion Beald ﬁigﬂtb ut® 70
mai ntai ni ng r akoBpfi rf’ftthﬂa ﬂ@ltmth%rl@é?f hish cdsoaltlgltl)htcs Ohtsvesﬂmlplnatqtgmdor on

course) much: e%’f‘gtﬁ"d & aﬁ%&%} ngeﬁhe Egfeiemore, d :
fotations, as |ia@ss 6§a ge shlp ggﬁttf ADGED dehiein g AN aeg@mﬁéf i OE - 80
in either. d|3ﬂeq11aogmema§thletrm;len, IWhm:'h isaubjeatqslo Swheel wwdéshna padnthe’ hSrdbe:Ir mdii&r se

with mafine cr a‘t‘;t"x STRAN Prcesh F“’lb‘f pOsision r @fé it depirabler to]provide apf a
type in which tﬂ;m&ﬁ”gﬁ tﬁ‘ﬂk })@ ) r;mﬁé ‘H}fm séfﬁs “\?" ess:
stri ngent pr octueeslpaahgﬁﬁdesﬁ YY) mm‘aaﬁ ShagdbRér fudddr gosifién. Ol e hel m
was requiredst dJekaelefp‘ hbelmcqnthne,las largedsiely, an ceordig bumzmtxaheh:tre isomb- 480
sy on cour s i et e R e
steering 85 hadHeVsilection! @Jord{ Te§s Qctﬁ tsmrgd a%%le%trh com gpp that

di spl aceabl e bebuses of the agimeuas tbqu1 lte kdep tlief doheolo Fdidér Mfle [tRbigh 4n Hcal
rotation frdh shigog i’é@ bygég@ tot bey mgted #e nesyark codpiniciidmg  mramdshisieering 85

Accor aingl y, iy ﬁtﬁﬁgﬁ i gi?is%ﬁ tts%%ﬂegeé%bs@gﬁtt?a; 0

:1

the al and el eqﬁnﬂslﬁﬂlAcE&&ihgyrﬁase &dns s

and operabl e t ol 4l elactrivalypstensleventl ;epkacadangmmmteérmg opeansi-and perbleetoan

el ectri cal r‘%ddg‘? “@B‘tﬁ'fﬁﬁ'\‘tfy saFangemQ(‘} £ pere- 1989_du°e ampelectrical rudder command sig- 96,80
093 - 2



nal having a linear variation with displace-. appropriate direction. nent
of the steering neans over a central A ship's hel maccording to the
i nvention port ion of the displacenent of the steering wll now be

described; by way of exanpl e, heans between limts, centred about m- with

reference to the acconpanying draw ships,  and a non-linear varf “at i of W th

. re- ings, in which:- 70 spect, to the remarnrng

di spl acenent of the Figure 1 is a block circuit diagramillus-'steering
ans fromeach of the linits to the trating the hel. mrudder el ectrm

@unef respectlve hardover ‘st:0p lpgg)ldgg,ons wher eby- ti-on :and t he 2hel Mnon

I ~WhT CiT TS fInear nection

of the s ct, al.. portion. of- the

Figure 1‘%%%%? i vjagtuow()‘%% &:&%&S .ap &%gﬁd?ﬁ%dmgeﬁﬂmmmdomon 1 i near

Wi t h.r eSofioh of the. diéplqaerﬁent bethmsteb rwtmomhegleanbﬁpl, by Ay ok exeglplphe st eeri ng

Fi gure. . 3ndass’ bptwmrllwtsewﬂéﬁdta [ﬂ%ﬁﬂ el wificcﬁ tothe ‘accompanying

Fi gur® ﬁfh‘*;?tgé'tdfar ?ﬂm{}%{@'ﬂ e n’f' 5 u%tti@asbtmlcnaﬁpeﬁgrsthrmsto Phe -

' nvent' en lf £ AWGinitd 10 tige OM\htiil dhé helnFrodides: eleetriaal cfbﬁnecrray.lg_e/f

capabl e redpeetivelBardorgr he;r pioitions, wbereby Ftl ti@ helm-po eﬁwuaﬁmdemw t-aken on

the 80 depadoue invudipen W‘t“é‘s%‘“r ,wﬁ%"'@? 18 v ot the FrgUT e 2
rot atlport""% ' bff’rﬁg helm re 616 a sectional view
di

taken Oty b’méift%f’t Qteaniig? a wmmn;vteweof lherhelnﬁ 6 of Figure
-3, na’neaﬂbout Shl ps to t he rudderF 18 a S0 ema har dover-

rudder pod ac ﬂi[l?dgﬁn baPH ﬁ ‘f}ﬂatﬁ h dadthd) @Bt op of

t he Heél n;fl‘a%o q"g'? m,'& ﬂ,ggg\.g 09 rotation about m dships

is st ee{otalﬁgn §369 %) N R wheeh ciwraddhn Fi Rignrect tsmtloed view tokeseon the. nmke

headi ng proatdd agagatmel_y msenswe lme 6:6 of Figure 3, o ver i J;: gure 8is a

Vi ew 2 of ?ﬂ‘m w |§t igure 7ah0us abardo tﬁgadﬁ,ﬂg Sicyi g a  of

t he ea er a oh{lﬂld 1@ S r@grs@ste?ﬁswm%&\w i nent of the

| nVent | Oﬂa infbdl order to make heading keepmg and cl udes a desens| ti sed

control ads@ut n dshi_p_. F‘h‘?g e oLyl %f‘?gimlﬁd%er eﬁgﬂ?ﬁnﬁmﬁ Gt Ne such that

for sectﬁ . er:g (ﬁ" . ctrtcal- conneaioi on 10 of
the f pﬁi@ﬁd "cohﬁolrhﬁ&ﬁln ship! Wm dhng eusendleck @hgrphshmthﬁ ng system
The heI m;d‘chlﬁdefor aoummfttkaewhen ot@tbouthel -1 0“1 Bction 10

L nc udestie ol oy g S B Rl ) paraal 02" 4
S|gna,; ﬁrﬁ% @ ﬁ{ﬁgi ﬁb‘rhpﬁhedQBtlﬁr&dﬁetlm_ shekaa 950r e

r esponsi )ﬂeo nelbddsQl mcfr@&espmm mitroafup lﬁe_r_;al3p.e\1/tsmweu it ._1_ .4a. a the

rerral nj ngaesxemaxomg@éctqrrvé 10
St cer | ng wHeh ‘%ﬁﬁéﬁtﬁt’?ﬁ%ﬂ a;%mi’éfr T,
repeajdba -m ' Y{ f8d cRangi¥Rhip¥ vmfumuﬂlchaﬂthecmmlfeommghlﬂmat |'ar ge
uni't POShéddRa, betwesnlthe range ofcha oedtbetf bwkssthe ders for
changi ng haidpyst suddet carey pagsible ipjlass. than o jsc 4 %‘%:}SR ect otﬁﬁrh% °WﬁBO headi ng
stde! ’

bet ween CREIT EW;ﬁ Qi afleecd biflg 4RI orlhielnk 1PBSI {1 on
t her efyp. faghs alm asggzn El’r,atléblé e‘t%t%@sm vmmrFxguaesz;ax%dmmpnNs sd)omsgr d@ied in

Figure 1nie£erﬁfomnve&mi em.m ¢ el 1&1 72{"81‘&?52? ounc °°““e°““g circuit

ti o
l s‘ e';fyfaangabl e signal

19 whi ch intga nb°§e g@ dﬁ s
The shi p’ ?IL{E@ E—.%’)é T200 K s 1I'He5sha(¥923 émaﬂSthr “Wari abl e
rati 045)0t11§i@ ficA-compH&¥/A ﬂoﬂ—hﬂeag '. szlmgaaorh Whefsgg A er, for

converti %terwmlmtcouﬂled' teeth re : n--'gesth aég onnectl ng
t he |nto ob@rqusrfeh‘thag@“ E‘Pﬂa 1;“35 56 gt- Q@Jch td’ @hecorpound

si gnal jﬁ 5'5? eﬂarhas QU shsft" ZBhﬂxdpfcmftﬂﬂer aigbrewithodn -an neans 24
di. Sposed cﬁdﬂt Bf o;htﬁatstmg ozhelmrpm mtegtﬂaarhf sgqg] ?él%@tﬂéo n’étchq 3 this

ed
The shaf tdep®@e eﬁ( 0 ges a.
M e e R T S

met er whi Gihiaeh é Qﬂrﬁh ébubélﬁ'lﬂéﬁﬂhx astthchedingl thierhoosige) 1atﬂeesoqrr@pmdmlg€ ruhgs
27 andsa nidyiabh igeludy adjessa &smbmnwm tSl@F1 Aefcraning dpeap ain the

shaft 23 \{a jousihar é‘}dde Sﬁ‘“!‘fsn%e%?’ p§t§’n mﬁlﬂ 4m° T Lhare tfmr udder to
' %éntr {1% o%@m

[err]- a ;;(gg‘;?’f fo Gighdl @bt urmdhkenmderrm\hu ‘ch-t he™
hel m has 1%1- {He3 hetfdtor mtdatq&b Ihelnt h dxe,wsahm ts@gugﬁa e -
tgsa .

appr o>60rrsdd§ais;meﬁ0 mﬁnsh@t mqyelrng 4y @ 3 tg&?

whi ch, 1 g veﬁé @@tﬁﬁ 3‘1&7139 R h twtwved through
an openr n ‘fﬁ’p ggnelafig&ams tt mgl nteha Q(heobtatmg meap$ 3 t “housi ng
21, indi CB&tEShala@dvm Qﬁ f posigions, wvhith oto rofa h%wle‘%lé,?glwmg P tﬁi‘ﬂt‘g ﬁ

har dovesr - diresfiyeanplicsepawer t theryAdeiin the, (Fatatios o pr"t? et o1 i ght
respectively. The helm attached to the housing 21: The conpound. 55 may
al so include adjustable stops to provide signal generating neans 24

,conprlses a 120 varlous hardover rudder settings other than non-Iinear‘

. e .. A r—- o Y




headi ng keepi ng; and overriding energency is secured to a plate 39
attached to the steering or non follow control selectable at housing 21,
enabling the rotating means 35 both hardover rudder positions, which to
rotate with the whéel 22 while preventing 65 diredly applies power to the

rudder ¥n the rotation of the potentioneter 34. The non- 130 3
1 580 093 : 3 linear potentioneter .
provi des a |inearrs part of a swi t chi ng, nmeans 44 which extend signal t he

rudder corresponding to 1 of outwardly fromthe opposite side of the

ation for every [err] of a fi rlsﬁsop‘{?ﬁtlon plate 39 and which aré
connect ed by respec- of rotation of the wheel 22 froma null point tive

act uat or dinep§ pptr'nao ten 34 pmvmxaMW tpaheﬁ aEMt{lmgrrileaosMwmsttt;xgadto [err] of
iggpide ohtheents, for:

: dder

rudder | gignal g, eﬂ8° ¢ ?R
bot h | ef g‘?" I‘%’ﬁ ﬁl}.tgptlgg‘;ﬁ }egg,gfgt& ﬁgﬁrﬂgmﬁu.t 19 for
shown s)not onsg ow.mder mn°timee-dida] Edéh ascro W6,Nghdd0Wippedli rCtly to

the rudderrenﬁzfqrrbom ahd;. mhFl e as aﬁmatehehmme'follownp cizenit] 19 fdre

corg espofifi rlaaaewer gg@
(o oo Eﬁgﬂ ke, B B rern ne

-out puto smg’mahe fnlitﬁtlm i potentidi arhdaleest ridderch Efead:lﬁvd :
response me @ddemamqq@nmgm&- \pérheesddamra (tﬂleen@fgemye rudder is

1
expérien Y l &2 Wi ‘qtc el non
fol I owup sﬁbd’&t;ﬁ;tu? ﬁeﬁiiﬂi 6oy tafgélﬁ;u fﬁ%‘ﬁ ol wgpﬁ'ﬁ?e rudder from
m d- 1:and dcemdplistet in/45° yotaibhloﬂﬂkerdleetbywmélez avmah trtpatheshitqhmg(nrea sar 1 80(1 N

ei t her d??é’cﬂ Ogl‘éiﬂ @r dert jagg) trips thersoresgondingicroswitchhig force to
N LR o oy e A PR i
the swit eel n |6k fhe C GhdnfbeP48)@!paid o w5sﬁ€r§|4'pfbell rudder and
trips2q helesnnd hardovclsudckcis 46 spm@tva:shemrnSfdlspnseﬁl ebewileert thehag8dover

dd mPhshe bs'v\ﬁ 5 P@Eﬁf Psa‘ﬁ’tqndla dd
rudder (% Eg&gwn ‘t‘;ﬁ;‘,‘:&n@ %g}; e i

[err] of Istdﬂatraéuepm éHanH &s tHik ,unaerraalaf,pua f & af7, belleville
20 desi roedcminpiﬂctmvohtmﬂ' hnwheehmtfdmeraddluddb forges or torquepapp Waﬂherﬁo 48

di sposed f der tg ?“Eﬂ fq “hna‘ﬁtdﬂg‘ ?‘hfr the -
vashers 4 lsssaq,%r Pl SR e

~one-hal f ha¥inf'a R 0 ewhiehs ﬁéﬁdsa Clﬁéaas Mtﬁehelltstmdengag@rrpl ete
revol 8@ i aadi |fb¢| lfrpmtinrlyTh@enbem thiel hppropaistecpaiuater 4hr i Wy washers

48 ni dshi %%g‘ %ﬁl ok ‘gﬂé o \%gg‘f‘“ ;ﬁ%ﬁgﬁ:ﬂ }”h 4- applied
force suq s QRPosed o ©\ebBdiineAt igdr@ 1A th@nr. addi ti onal

force or mdtna ereadgle 0A{ stewnOef Ghaplaambmber 43 uadmmytmaumddover rudder .

hel m 3% \nﬂm lse!‘tﬁ arly frem @yl oaint.t dpts 3 d qugéﬂoes 2 and
5, the d| @ﬁhﬂﬁﬁ"%ﬁﬁ“ bltg{qgt 650“%53 f ped in the
form of rléﬂC Qidder,CAY ERMRRAMIpdGticr & fme having a

lip portlab:weAO whi ch extends swr tchlt adlwb!ﬁ ﬂdp8t42eandtth¢ ﬂ"ssharmio engage- 30

di af® i he 9%
oot AR L TR ttm% ﬁg%);% O ing the

appropri able d%p@MQS(ngﬁthhSMﬁhlblﬂm of aheah inj Iz a ntng'elum em in Figure

and the ashpdé pins ure the: ¢Stfe<1908 ion tngeezﬁc iﬁiﬁ%% S ﬂ)thereon
Tor efboglimies il 2‘-‘13@2 i R e
$iti ta Ckhﬁi@ 2

shown, t lgrdo tiched butntsrrar s ext end
I|nearl y ther rncalamhi to icmth,e f%elﬂes 9aaadtedw¢$c§7mledddthbslmﬂeﬁ3 force or

R i e

rudder f u& o§1 O‘dt(ﬁke H#fle 8) gldl refd greng@e expl ai ned

poSi ti on Tehhcmgtmni beihé3 sfmc th’rtvdthdefstql’edSSD tl}llébiﬂ/er ectwely fixedly
T e h 3

the a u?ﬂ%ﬂ;’) b, agv@m i 1gures§mé’v Igﬁlﬁhﬁ%g# is shown in this'e g g%&ggaa ;}du% a

cyli n ﬁ\‘.atoﬁ HENDGe 43dhaped toa disc 57 encircling the sha stopon 41

(Fi gure Zneaiber &3 lhe Hi doeettmﬂdhrngop pite$seis letaprit and-in beanﬂusteal topring return

50 i s axivhich e(ﬁdttmbleems 42 epgaggatithend fudre ;ﬁg? Wj]of t %aet%ma t he shaft

and’/53

o LGRS o % { ¢ housi ng

21. Tﬁe Ppropiéhtd Qirdtkion. com |nc Ud&hep'w 1 29 i BRI Qlirk ﬂn ﬁgitrdi‘d posi.tion
prises a clmt eptefeped o]hn‘rwtm:f osleft)eedg@s 4Be obrthd bga(SZOrJr 69 the

adj ust ablhe er 'eo tr eo arepPeetively hrle Y23 by 110
ad) Uil Eﬁ%ﬁfﬁ S deﬁﬁ%agrﬁg% R ol Tay be
fixedly ardover er ang e posrtlon specified y attached to the shaft
23 but i s shown the particular ship to which the helm1l is to attached to

a disc 57 coupled to the shaft 23 be fitted. Rotation of the wheel 22
rot at es as. descrl bed beI ow. The opposrte Ieg por - 50 the d| sc 29 and the

o T T - — o N e o o a A r—-

lll




pl ate 39 and extending outwardly there- attached to the housing 21 and the
pin 54, 55 from as shown in Figures 2, 6 and 7. In the which is shown in
this enbodi nent attached 120 nodification of Figure 7, the T-shaped to a
disc 57 encircling the shaft 23. The stop nenber 43 is the hardover rudder
"stop' pin 55 is eccentric and nmay be adjusted to which the adjustable® A
stops 42 engage at the rempve |ost notion of the spring return hardover o

rudder posjtion and which prevent devi.ce 50. The pin 54, noreover, engages-
60 fur rotation of the wheel 22 in the the legs 52 and 53 such t hat
moverment\l 0F 4125 appropriate direction. 1580093 the wheel 22 in. 4
either directron (rig n € prefrecred enpodrment o rgure. 3 )

engages one of tHebdf htﬁfmha(tﬁaoxofele‘i&)ofhmv&r restfart, Gien t6263 br @ uuiféeabécﬁ Bl OpsS -
42 respectivel pf targee dfdwemg ﬂBgmtwmqgt of thedltgte htrlmsrsemotmenabie h acrcuram)pmct ive

har dover engag@’%}l;gé‘)ﬂ‘ ;‘f;‘fﬂegt E‘;j% éﬁg ﬂﬁ‘gl‘%?f_‘et ; tsreé‘r% Int he

T- shaped margjeﬁm p: Lo theo hcg %:Be gg%QF dre 2 for setft hem 704

1 580 093 ately signals thé rudder to return to the to a4orsble p@RI 8% ahd

rel ease of t henfidgshipepositiontr ai-nt éhﬁymef%cett?s 99 cacly9€ whigke i fﬁ' Utsaack tQ-otm(tig:ﬁ: u“
torque affecti E‘\glgb' glgals W%&%athe n’i’ adjust- ggzglela%ro#gn s cg u :aQS rae'
accurately'jgo & Eh?e ﬁﬁff e Riddteg %%heﬂ: Esiie pael 75 o
hol d. the hel mestatilistaalyew 101 slﬂorﬁﬁérthreehd&nl rngd'ehen heesfiomcianl the hafh s
addi tion, the het,mdﬂg,rq‘ffmwtrbi&tm tms scimnpe hesme%larse ws930n '

whi ch appropri a‘“"@% f?fio‘(j’é'l‘ ‘g‘b se@ﬁl‘ %‘%gz}éﬁ o |
signal s t hei§ udd&sn Qht h% QleﬂgtStﬁé%Bﬂ )

nmount i ng m dShIWeqtmllﬁelmh ad]ustment ‘60 m udes a heads 91 suthhaCbN ngambn ﬂferehét-l Ch

has a frusto-c tz:(etrcomlsctfoﬁ ‘é%lsha ttWP aﬂt’r &GSS% whi ch
fits intoare g&%dsg nt3eo °t } ust -
the rear ofzdhen um,ﬁr@m 60! bupehei lind:ﬁ;d aar&ccor nmetn 831s?6fan853h
may be used t o plsaitu pi‘e lbmltr@rne&tmgdcewridcecoiﬁam,l ee anélm@ﬁm i‘ﬁ:e@stuab#ndsh a

@) t ar?mhats hls She -
e P B %“tt { perB o e orﬁe%a ﬁ,;tzg;n;mhe

studs 90 by2$e1byﬂiéra3}i}€tm9&sﬁdw&vﬂxﬂgth‘ékmmrﬁeﬁtcﬁ)gaﬂuﬁe el “sea
(Fi gure 3) whi dhrotaig nxat of the a anvltoﬁfm@éseum ch

e the s AR ggjg sgbsraﬁf'r%t e r%g! i %"‘tt
head' ng of thegs bﬂ%gjsustliﬁl mtJ iB4 ,Y?l%ggnhl nﬁﬂgnéglgtﬂa ﬁ)t@gs

"Weat her Hebor e emwmtth i) dibngA sudedxaathehetmdsh exmantsrbfltﬁtavheal 2R b

action therebeﬂll ‘];t - 4'&‘1111%%6383 ald“igloa tefty ?gﬁtjefi vtk@ﬁldf’@rces
the hOUSI ng 21 éﬂa%({gg _ad a . L tga ;lE[y %ﬁéfgtlo O;‘lf?fl%t ends
at ed gasket 95ﬂoﬂlt1ﬁe b&kitkon RBowrail FFigs ,|“mg:hi MBefond serua&rrpas,ﬁ

The ' Weat heB5" éﬂgc eﬂsné; ;_;kh ﬁhatt%w rlri;k, 188?%%{;§h$§%n£§£g{edﬂo 60.
further includ

oot a1y o T e, i o, o %‘r’tla'e%ﬁrfofé‘rféei A T
appear ance and tﬁ&dﬁbﬁﬁ@tﬁ&es(amétmgfthe\nmm fig 0fS rBdasukey ehenula

al | ' consol e4partes Shtmlvothn!tts@é‘sc p skedspring the toll thl tateﬂhe‘fé 5°64 4é{’r d05 or
01'

ater il capalifh o SO P AR TERH O SR T e e ana

are engaged Sith {hb QRSE 578 HOW  fine e 38 ue e egion
adj ust nent Shafzéroﬁé}th @Gsltldnels legiablishd atsthev i anil nigitduivert-thdiardiresr nnudder control

90 is rotaté¥ tseec@% ey angly vignin @edgtw qulreslreﬁt at“r“ gﬂl Ottbﬁértlf n 140

t he wheel 22 |§r£ Yﬁlt’f’hﬁ@%&ﬂé‘ E’ 313
-non-linear si fa & the fﬁgﬁe aﬁdﬁeomg ers

tIre
dover to hardO\Iethenmlw-t etsﬂe:&iﬁ&ellanm fcude:es them i nto fri ctronal

aih g o R e fr;ftiﬁé% S

ei ther 95 di sao i€ shast 2adTHe eZedl. 2 nathirdl @RGHcOM (I eft.
or right rudderof ﬂter:eWrZerdd@numS@Pn dgltghethkh@tgswgl t|0 ularth fltf@lef
linearly displ é‘gé“ﬁ .‘l?a&llé‘t"'{ f%?gtz Bodi ﬁR ‘ggﬁ‘%‘ igd& stI%be e
shaft 62 di nglyasan llh 5 mn

shown in Fi gureud, Sovﬂnucxhe dbeymnd the er r] tra ﬁrstqqnsmtditmn due’ thar daenie’r 35
rel eases th%0 ke F ghés mbm’emem (td etype reatien., hpweveyy willtgip opglo
rudder will 'E %é‘f“ﬁt‘t%‘mﬁﬂa%%n %ucﬁ ﬁgttmﬁﬂ% ré’ti“ °‘fé§’f éﬂie i

an angle in antduf Tifién B4vB 80 (BHr cylsgtetlondibh HIBRIY it 19dder
ortion of the amagmdganeans)tsatth o spfing h@hwnteelsu $hatt|mdﬂeorr0taﬁéls® oachgldeat to
conpensat e -. revzlzt frep rrﬂtr%engof Shelt g3 Hre trﬂeﬂlwreerddrsa?ﬁd@s the n llg- 130
devi ation f c";ﬁ’f‘f 8Ftr?tvé ea?jlnﬁcﬁssg e ks Urfe desfoé'rlrlf ﬁtfl’“ilm e

m dshi ps p05|t|on 40 the ship, wthout deflectlng t he sprlng re- to 150
will rotate the rudder fromf[err] to [err] 105 turn 50. Accordingly, upon a
counter rota- rudder or hardover rudder |n antrlogarrth- tion of the

T ~ N N 1 o - " . . Y . a = o



ir 0- torque position of the spring return 50. which allows use of an

ailrcraft type wheel 22 Thus, the spring return 50 will return the (Figure
4) The aircraft type vvheeI, noreov- wheel upon .rel ease thereof froma.
heading er, provides 'a visual indication of helmto the new zero-torque
sel ected offset angle. order. 50 It will be noted fromFigures 2 and 8
1 hat Furthernore, if for sone reason, the 115 disc 57 may be fornegt
Mwe@e shape rudder fails to re55§@|a§l3to the rotat|on of the 57W5|n
which is S 3 : o S

rota- tot he %?forc-rhethg IvJﬂeé Zg%rbl%}hé Sh ?Jgﬁd %ﬁé %rlreiagterlrli:.Ltéjcf1 h{rﬁ%‘? s{o%

engender ed as,p cﬁé‘a&estﬁe t70ak.0- ron to
angl e the heah t.t o turn the wheel fur rﬁermshn;ﬁﬁhelmcnc diagerclmh:an the

half angl e of Wélkze ed thatiae 4 %?@ i Whereia thwroesnge juptabl rthqszo
shape' 37 e B AR IRt i o

el §
respopgs i S asﬁ@ Fais posédithereBil il reM% ﬂBe gq $ims A El{iﬂretg hﬁhxdmgfhli’ﬂ ng.
Sufficient f cwlmmouo the g;éaranosmhe mdmﬂngsoeracrdertchsgxdti gdnefdfing means coupled

e g%.tcifﬁrf‘eﬁgfgdoﬂ}%af:@c o vt ok i SR

adj ust abl e bycoan@ rmse)smd c: rmgleﬂmms Athchadél saitdhing eanemeuﬁie aethé25 knob
71 (Figure 2 rrﬁfeﬂed ibed hﬁttbmhbtclqchelse)m bardevgr tpodition df&hﬂhteehngeme#rgr zes t he

al 30" hog t‘%&?‘hﬁe ik ax,,;ggg o ﬁ%ﬁ%ﬁ‘?@%ﬁ?ﬂmﬂ

fol | omup cr r@ultt,e ht to © ths
rudder rotat |tlmneorfsb mdk:dteatb rtl&vantnearemddhmhmhgemfthetdiﬂxm:hmﬁeim& The

maxi-mum r udd f’la mterﬁe’anbfnarse the,- tog mea &Howlpbrp“ﬂéiﬁltk%dlwlvr@w des
[he nececsar S 10L: L A 1 R bk e
chil

1 580 093 pomter in the prior art. Accordingly, a precedingd clafinsC@fd N¥rt on the
wheel openi ngelirisman b%&nuted he the dibto€rthe n&mlmgatetdmvmcans tfopretaming the4dis whi ch

deacti vat es PHE #hepulddleicse pP mg means to its null posmon

S S o o TR B o by 80, R i S 1 00
shown in \Aherwm.'tt s:mpm e adj ust abl gictomah ctutba ns fregpoisivedtol el udes
di rection indi léatAoﬁlsp 1 Qlm tfcneushamdnmennqaoscmnemeemnueimngaméu attagl@deach in

the shape of ¢ 4 dgﬁ‘ﬁhéﬁ Signal 6:{}& P R &ﬁﬁ!‘ im0 any
s u

M

of the vigw sﬁroh\betheprt&ﬁe af IbdB gnd
further incl mhahgetao:krahanalmmgmartuIaEstaanguhlwreqnos| tion indi catl n ener gency
si gnal gener &8 MepY cee E ERTRACHYSS . I-"urt‘h Pl sthghn gece asce @na“VrRil cators
To’the Steer R gm Nt 7
A ship's Bel Mheafiduarstdtding e sa@n@operabld f \Whe €f@erirfy nedahodng Hic e mhghm to

| eft wherei nptddeceeaxeerl lyrug éﬂematmang srgeadrmn(gcmsmﬂagpm,l wbdwbysd)e raffing he

other set isna) Hedisplacsr t foges ng, p1o Be PaYi ng
e R A RS .
di y ecti on40 neheamt iptBeeh Qihip; ahand aboutimidal 128 AAhl@’rsllﬁn‘sal‘tefdiﬁgatﬁC@lyCﬂfng)st 0

claim1 15 #hips- @a |aomrtlmetmearhe¢mrrhrreof the rwe@dmwtamn and mpufiigd tdnep

r[ cluding a @l of! e?a;%gm‘ &;E eh ﬁhgth i @%ﬁ% ngg a}[ggfigaﬂ%r angl e

e angl e of rdpectilie BnsS hé}e &nic
nuner al r4ﬁ:iddt5pla¢¢d'lemﬂ’lef ehenstbéremdmazinslmo-l ublmg sanuhelyafastaté aoahé ph ahd x &1

odinter 32, s sha deplessaent iprudsgni tuthn xipyruerdisotherst i al
50 51U holHES SR G L %rrié@ gga"

cgntrast to Ges écX m[n@dﬁplﬁ&hﬁhi ¢IGhe elﬁ’er e&s fadiaBy Bf @eCmbanting tO any
off the 8% pekeringrmeans.the prior art. Accostddsngw engage hfecetmahgle@dsaforrslﬁnd
fyrther inclydind W HRECRENEIO AT Lo *e@?e’é‘A‘*r‘,?“lsgfﬁi‘ Al J‘@; ur n
mgans* f or reg@ﬁé‘“ ngzr&tnx rdé s pi¥dh&s a &napofﬁkq}rp&d § Raita °aévlfé: @éﬁgl 30 of
placed steer nhigh neanm @nmtnsc Rith | regpeai tol Ogeneralifg h&dnsrark b nbﬁ-llhd‘hepﬁheﬁtﬁﬁt i on

i hdi cator® 10¢ steer;%lgr ?ﬁﬁac ?&snfglfgel m accor ueuy to cl E wer.e noi20

a ranged as H;Qgitempsald lmear vanatmé]ﬁat{g tQ?er? ﬁf %ﬁl Egn Otiﬂ Ude 96
WHAT VE CLAI §bdrea for every nine degrees of the dis/ | GiSgIf8 @ndl dpafive heARRRSI ve to
the 1. A shi plasenfeat of fhrarsteteta@ medly over saite stqi pesﬂtlomg arveamslaaytdlspla@dngageabl y

af t ached @rath’@t Pﬁ % acc |ch t stet*)r’tli1 A8 °appar- to the steerings

(

neans, V\here Cﬁﬁ‘{; S an el ectrical command signal ga
enent of theo Eﬂe(‘stdeﬁ F{’@@gﬂ‘ﬁea that controls rudder angle

t hrough an elthechelmng ¢ngpes sthtelsmpsab ptrhensteerl ng means can be 95 trical
net wor k affd. F%HFUG‘FH@CCWEWLPJIH’%%‘%%W megpt ered. i ng means di spl aceabl e

bet ween respective 11. A ship's hel maccording to any of hardover stop
positions, the helmconpris- the preceding clains and further including

i ng signal generating neans responsive to frictional drag neans which are
coupled to 35 the manual steering neans and operable to the steering
means and mhlch are adjustable 100 produce an. electrlcal rudder command

.

—




nal having a linear variation with displace- force of the drag neans
provi des the neces- nent of the steering neans over a central sary
restraint to the steering nmeans for portion of the displacenent of the

TUsSTeering accurate positioning thereof. 40 neans between Iimts, centred

about m d- 12. A ship's hel maccording te—any of 105 ships. and a
non-1linear variation with re- the preceding clainms and nounted on a s ect
to the remaining.displacenent of the panel n”‘ﬂmm m" ng meanG
conpris- steering nmeans from each of the Ii mﬂ unt i ng
each-af which has a respective harsioves stop posftl‘on§ whereby

frust | e—sreerl ng

means pr @eneasia tHRGorsSsHthE ke ShRPed tiRyddacmp PREleterhiled Ao GRS 2
- di spl acemswitdh hlclddactnategltl&: wdai folbo- Zxﬁﬂdl ng | ongi tudi:nal Iy outwardly

t her e- |svu o the cént,Aah!P belgi aseordipg emelainé, having
their § ‘Sgg%ﬂfé e@"ﬁ(‘s’%ﬁ sp:ﬁ;i S‘Fj@i W?Pﬁgﬂ% hoo I €CESS
Wi thin tfa i 8kh edfail roﬁ'fhéﬁi/& ey '&&dr o@@hedISpl acement
ot - the aiewaf ats dns;mssistheraah ialrklyti vef grdsnedmg) s Negd Efﬁlrthes ﬁmﬁrdinlg neans.

~ studs andelﬁ ogitien | ’ﬁ@fﬂlgf fime: wzmﬂgsrmsmsmh@sm rding . to
ol ai mg., 16 g‘ggef‘&ﬁéﬁkf eis?f% ’éif’éstdm o BRI e a“h%r&h ¢ Bgn'@N- b4 near

uds

stgnal f mih & range dhhgShiR' © kRl mh%fdﬁpi éiﬁbre!ﬂ cy?Behe ghﬁﬁh@l generating
means pr ddmo@smk\&segnaid tlteeo pesedisng ahldm Mchmmmemsnadnm agdel which is
anti - | og%@?&?ﬁrh&aq}ﬂ&'ﬁft 1°f lse% g 5 rﬁﬂ hff g’:&c(r) E“&\ ansi near

pot eng4 0 mm 5‘ é?éi S Rin ncludm a dial ilgé

120 3. Aoghthe'sBip® emhag;cme Bdbr dhgle| ahéNahglelof dls | fhe Ssh tfpegl m accor di ng

t o cl ai mthereo?, benige indicated iydthei mumgraly anddet anﬂwhesemmdlahm%s indiclee st eering

means ar SARERLIIIICO el tsés m‘?{fh“é"%es y tﬂi’pls L edorathRimegen okdi spl aceabl e
and the K8 SHEbhtME 10 PN b hdcBidin RORY PUR" apl d stop
posi ti. ontomee ia ngye! | paiot 3artdusqabzamglsl e33e£ﬂing Cobiing aind pfuktheO Ancluding

t han 360 helmsman accustomed to the dial of the sprigpSretprn megnﬂf t gpt\m;mm @gr ding to anv

of the prpﬁg‘eﬁg&??gl:};‘g gijlgﬂj‘% i %ggg E‘c’g n’} (chl%‘ %‘;rl ng neans
and SH9P wakd ot! riéd Qé?tu de659p f urt her
di spl aceneWHAJ WB1€LMMeISt ng rreans fndtloEﬂOchﬂ means responsive to the

5 rel easin tﬂqé‘“?@)rhe nf’o ambg} e%ﬂ%atml@éet erm ned -
et dover P g AL B ,i‘s‘iﬂam%gﬁiu : ons. wup
circusg. that controls rudder angle through an elec- tﬁe mgaﬁiﬁﬁH hrlﬁ t% claim4,
It will becahmtwdrktdndtmcmdmgdn@halsaeeh@lmredn vvherel n the sto s are

ad'l ust abl £ T sto %%ft?o e m%:?&c?:,sﬁ H TC §m W;Br?c‘f er ln(gﬂ‘ymf]_OO t he .
har dover kO éﬁal p 1;“,74 &&gﬁf gi sg’h@ﬁ greQbu rrow head or
a pl-ans. thernarAalsdmeﬁngm opepabibi t8g thesteeiiyig MEank hiel whidhareoddjtablei p0o di sposed
t her eon |Pn°d“€€| an ¢lectric mmand %-nﬂiuamiyl}‘smltltm# wWhereby dhe) drakingr el ation to

the_anguizih SPRE L m‘* ool 5 RPN B gEans coupl eq
NUIET al S ol loF B displEomint Sb MrB 0] oceAde %midamhﬁ geering means. 10 100
are n@smmdbatwleehvlmus,etemred)aimwen -of 12 7 A shipgshhgih acd:oechm acayrali M5 to claim

6, 75 withiph ang a mnal i 4 pece 2 clpifme raaf meyptedepra g
Gener at | [EFchieulie KAk e Sy %&gg tgg’eg]ggugrg g means P v ¢ chi ng
ﬂ:a

means ' aciréspétki aaaovéﬂ"s&)pq:roglﬁm Kead,i m()ﬁ tngKsthdse) . har dover
posi t #dn @Plamnspéml st rmean@ns ma (heme@wumhy faratstn@atooﬁls m@ﬂ gmdedtht a

VI S'ual c?lse I'dW espec:}tot edcen ra ? Igg Fl'éotl'?‘leqan nll:t elal!l ag v? pOSCqP?r 0 t he

hel msnma o@ th hﬁ Q'?EH% R nodfi With N GEcebs n‘d ﬁl@l a‘if 3r h?l:ﬂ' cating 80
of the smspecstoh mﬁgmgtﬂaﬁad’emdﬁieﬂf thangneer t]ﬁel’lﬁ&caﬁlgicﬁ‘allpfofdhﬁ ploagtngent of the
ship' 80t H@{g@fmmii i ndi glat ed b théﬂlflélr?e vg%!@gdgercoalﬁd hoadsy &9rn1the di al

i ncl udes fbiépsﬂ fh fm: g% ﬁﬁﬁ;ﬁl gansrgr neans
DI Nt i NG JuaeheAbratind Gncahd Sio0acee1a Glgndli ahe %&c ngt ﬂm @tséhﬂs with the
shaft t lichliis hafhcfgamhmnc Rith r&Pectitp cpnﬁratmgtnearsaaczfmondniedlpatenum a rotating

9. Aéﬁlﬁh rtSany of ™ ter |nth orj of2bart.
e cor di n fﬁ;hpnﬁ% AR Sl R Bl s ored
to the dl re@ orteld €y rﬁﬁgﬂd’g&eﬁ of ﬂferﬂlﬁEai'b‘pla blerﬁ'ﬂuﬂhéllrQ@e&t € hdideverpri or art
coul d_be placerhans eﬂthbystebhlg deéab 089 saifl pmqwditlgltse@c iangylamiy adisplaced lesss nul |

posMPQ)nce' géhgyﬁmeﬁ Lfqlhe d|r§1 #i-cat ors 100 10. A.sP's helm
l

! D

=

accor di nGdegd ey arranged as shown. wher ei.n
t he spri mgtheestdeﬁﬁgmma;dsmplmaxe VWHAT WE CLAIM I S: -

fricti 3}: bl Iwhensw e soppemProyentt o the 1. A ship's helmfor use with
mari n& ld"“ifrﬁ‘ﬁ?f é}PFdSt e M§%eabl y attached craft of a type in which

the steering appar- to the steering neans, whereby upon disen-



atus produces an electrical command signal gagenent of the frictional

clutch neans the 30 that controls rudder angle through an elec- nul
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