-_,'____._,_‘,A.'_Uﬂi"d’

it B0 SV
T TR T i body obour Ithe Iee L° ?1 S

0‘33’ OSCOPIC Dhgolav veloc:}fj

(3?!0360}’33 4

mohon about Ihe | motron

—> Ihe  Jorghe  Yeaeye . Jo Procedue accei” i5 kroton as the

. ach’w hgzajcopg forgue .

ol rhe QHIOSCOP;L Cﬁfecé»

gy § T osed o mgjgvcgn', aeronhe_f ahd SAfp.reJ'(

S Be o paairi F Ihe  \elpcity.

¥ lhe hugh;’l—pde G the Velocity 3 yepresented by Jhe lengp
N the \vechor.

% Precession ¥

; ; ' Ula -

JJ‘ o e OAIS g Ithe & The

> the epy eck produce by fhe Xeqah ve hyxosf:ope couple M Ehoton |

D\e' ahgdov velocify % roforg body ave. .

D) he  divection G Ihe  axii cg— ¥ofay.

3) ﬂ\e S€h£€ C} ?roﬁaflon % Yo}uv

2 Ihe anguloy Velac;fj haJ a" repmsenfec{ 'h Some  Verky
% manney

¥ fthe dr’xéahgb;\- @ axk @ vofavy 15 Yepreseated by Ihe

dmw;’hg the vecloy 11! b the q/Iw;r G v ) horhral fo Ihe,

. T

Plane o ah9u/af V£lo§; 3 ',_um‘ﬂfl/ Pg;o!}H.



g) the Jf’—hje' ofF Yofahohy of YCJ}'ay 7y C?:t;ho/fed ,b3 The

fakthg I?m direcHon of vectpy l’h'a__séf YO/EJ-,M@_--.Qéheare_f«(- |

Jies ave  rigpr honds  fo fe Strew 13 ofedihg Clock e Lo

GH - Clec olle.

AYr0scopiz  anguoy apeesh
7 —alel— VS Yolpy Sprh about he

hovizontal axiy gx the
$peed % W Yad/sec. |
™ Mw fhe .khqgm?ode CE ahgu/ar '/&/oclfy Ulqhge_f }b w-f;c,_a’?

‘ }712_ &p;’h Yo}af/oh Clﬁou}' oX axyr.

> ‘B’ xepyesah}mg e anguloy elocity chopges in pkine

hovmal Y m o/r aibu

~

3 ¢ AV F e Ry
S o G : ,- V
e b’EPfe_remHhﬁ fhe Mgday  velocity ek S %% R

FE w A v. .
&P (Y) Oy C()(U : - V . Yool

7 e Change c%'ﬂhgu_lax Ve/a@fg

he = (-a%}a}y (o8 58 ¢y

ac :(a9+§aéj <os So —us

oy
= At (WP+518) —tt -
St=0 e

=JE 5__“_’_ des

-

5—90‘ 5€ at

onid- 1 f3-8]18



Ihe change & angulay veloe)'ty o (&9+§a9) SIhso
Ly g ' i -

: - SIh fo

; .\\\(&M S}hé‘&

S&—Bo
l&f’ St0 L Jhey
5620 =) SIhSe = S,

(b = L9460 + 5w 50

sl
Cb -t (d8 .
de/ -
[Dtad accei ”
a, X+)’MU
A DD
,d&ﬂ_f_&; do

St e e g dc .

| -'ﬁgfompfc | hmmm 2 ‘ % _ 2t

e moment g5 evia & vobor and, 8 15 aradlow telsirs
abour o hovionied XS G Splh oF ))1 Ihe d}rerf!oh glef- Hgp ot

axis & Sprh fowh D\roug}\ a Small angle . }& ha Mkl
Plahe Xy fs . Ihe paflf'wh"e)‘,_!h he Time pexipd €
The chgng-c in angulay Veloots _ab - wx fo
ang oy acces*- wx s6.

HE

=wxde
M E

anhguloy accer™ |’

AT N N e e 'Om\}"‘.'/@%/l?




Torque . p % Ly,

5 : whgre k=mais g cpih.

NYvoscopic e Fﬁec,}; .

1) hgfo_;cofo;’c _-dﬁgdd obh qefopfaneJ-
2. hgrojc.opfc eftecl’ .oh hovat f)n_‘pj :
3) 513755(0,5)’LA f,PPecﬂ 5. R 'au}'z-> mob)/es.
a) mopov  tyclers -

b) molyv (avs-

hyroscopc effeck on aevoplahes '

he aerbplane 'h  fhe Space /g_{» /?)e < propé//&v !3 Yo}‘a}m)gh
'h Jhe  Clock tyse d;r&Hah ,wheh Viewey ﬁmm IM Yeav ehd
and fhe angulav Veldoy' homentum on m'e due h> fhe

angulav velocyhy -

2 IF /?'e Piahe takes 'IéF/—- }'v-rh,‘ the ahgu/af J'nomen}vm '

7 Vechy - Chittey and inqg' 'be repyge,\j—ed f?\e bec_/ov
- Ihe (’J’mahge Sfn - Showh - N Vec/ov ‘ab and fis Ihe ackive
990 Scopit  couple - s

Leclov ;) hov | 2onfat :p/éne g JFl

fo fhe Veckoy oa’ th - the i
=2 1be  veqekie vl ik g,VU, by b £5! whmh 15 @t

| and OP'VCUJW o the ve.dov QCHV&‘ (ab)

| | Um‘c}f-l/ P}-'A_}ﬁ‘



v

: ‘?rhﬁ Vechov glhol.uj-‘ r}laj‘/ﬁc Couple  ack fh Jhe

}’:9” Sl‘d.e '(g-'.-ﬂ\e 'Ap/ahc.'

= b the vethy 02, the m's h the haviontat

) —-‘:fﬂwj, I+ Fends fo_dip the hose and rise Ihe fa/l B e

VexFical counkev (Clock wite and wheh View Pom e

—>. Ihe thdicare thar 1€ Fem b Fiye the hojse. ¢

depressed. [he ¢ Fay'l cg, the a-eropp/qng._ '

Royre:, i

OYroscopsc ¢ PPeck then Ithe aemp/ab_e taker 9kt tun -
The charge' 1R aadey . Shewh' bs 24 and 1S Jhe AcHve

9Yroscopic Coyple .
| Plane, the yeachve (ouple s &'z b/
1= e caup)e ach oh R Ve,;,zal.piah_g and )s tock wise

Wheh viwed  From  YIghr hand Sidedicg #he plane Vit

a L’wp/ah'a. : :




—>1ﬁ fhe  Yofeh'on o ehgi’he?_f! reveyed ¢ & yolater
' CoUhI'ev Clock wiie , wheh Viewihg Fyam fhe Yeov ehd he

anguloy momentumm  Lelsy oe oh }a;k)ha a lete furn 1Fhange,

o o the dd—:’,l/_e gygwc.gp)c eP and Ld

> Viwihg  Fom 1, T}BJ\}‘_hanJ ‘ q. the p/éhe' ) The ba;:e“ U

rdp'ppe.d Ahd  farl 05 y%e.

1= when  Ihe plane IS ‘,qua a 7131\1‘ fwrh Phe effecr )y .

INicated  That the hose 1

Yie and 7‘2:4_// 15 dijﬂrefjcc/ «
fuake :

. F ’
whese.

L= 9{7)’05(0pr pr}e
| ,WP = angulav acte) h:
L-:'ﬁmﬁzp.e- A
4 fﬂoSCaPJ'L tF-Feck‘ on ':-..JA,*pJ' 2
Dhe e hegd oF Ihe Ships axe calied ba;;._.
) Vegv ehd 'ogr the -j’}\,‘p )'5 cizl(ea’ V‘S_I’eavh .
3) /CF['.fl’cfe q;.r)»,p f'5- pavé
) N'9hF Side o} :A,p 5 Sy
— ePPeck  on Jhe hovmal SA,'p_r dvvihg I wayy .
) Sreoxfhg | |

Y Y0ilth9 € pitchine:

oo ok s e e



D S_Feaw‘hg x
”"5 The h’”‘mﬁ % a Coh\plefe Sh)'p th-a Cowe )‘Uﬁdavd

l&Fﬁ’ o) )’lghf: l}' hoovE'! ﬁjvwavd

A= Coh_u’dev a SA!P, faking alett turn The volov etk s e

1d lYeckion.

" b=y
+ %

| 1) Pr'h’:hf-hg -

- (F 1 a momehr q} /7\6 Jb;p up ahd dooh rh l/év}-rcal lihe |

abouf: Tmmﬁev ax)s, The Mvans fey a;u; and )7\& axy cg

P&EC!JI; Oh ghd Ihe pi fz:}n’hj @— /7Ie SA,F ;5 assumed Jo jfoke

ahgul v Velau fa § JHM 2n
e pey)od . ,

i )“‘_% v SR 1Q 03¢

: angular veloti'ty ‘E‘;’?—"i‘fjﬁre}:?‘ﬁ;bh{

1

s Gheh ' that ot bni Then

= the max angolov velouly % Precission

—Uqut,}/ Fg ;#/}7



From — 9yyoscop)c

S - AE Qi Mlp 1S
=Lwao s,
_;; Nd 20
ot Liman
- s angulov accel™ = ¢ w," sin _-‘"Obl'

ok J'néA Qnﬂo/av' accel” = ¢£u0.1"
- 3) Rollihg -

The an)s of  Ihe Yol};hg % the Ship and fhe r%gmfma\wel

These S ho precejﬂoh cg, ﬂve é?f\u O}Jﬂh ahd ﬂww ﬂhew: v
IS ho gym_rcop;c eFFecC

— Sohne Leye l?\a cﬁ«fzecp q;. S}‘an;hg o p:}cA;hg and 75”7)9_9

Cah be obsewed w/aeh me p/qhg %;p,;‘ & rokalihg mases

{1 hawzon,w bor along e zohguhw aw og, Ihe \esses.

ave when  fhe a)(;j I/evHCa.ﬂ

hngcoplc ePPec,}— ah faw wheex (,hm}av eaf)

ﬁrohé

VR, [] A Rg
5 AR
VR €hgrhe A g,
Yo %
Ko Pacide i |
VR, o
R
YR, ,

t@fsl\cr "




— fhe ﬁ:)uv whed- ‘Vd\)'o& a.menfﬁai ho: theel l')'repeccfed-

%- [he Qvaund when the l/e,h)C/é h/xm a fuih, Ihe fouy theat

|Vehitle s havmg o mos; @ L asomed  Ihat Lejght 5.

diwdev 4mohg the Fbw whw

a. ‘.o C«Jhed q, eé?c,h L‘Uﬂlgkl' t ”S
ks

W - m9 \.CUPfdﬂvd)-
4 4 |
Yeackbn on Ma' dqwh-- wheej VESSTADD  do . AdhE 2

s % _3 (doern wmd)

‘%‘95?03@}”1 prle eF/—’ecl— oh ﬁ’f Jug el 5

1) ebteck g cople.

D) ebfeck of cents/Pugad Couple .

EfPeck on 95’,’05@71’5 couple -
The Q_yYOScoéJ't' Kouplc ciue h 4 heel 5 -
| Cuw =y, wp Ty
€= 4 i Lup L
I’h{ ‘ 9yro;wp12 Cople h  Jhe Yo}f-a,HOh o t’ha)hc

QG%w

~

ﬂ‘," I yroscop)'c Coup]e oh e Cenkev o Grau)fy

C;‘ :Ie‘l'C[d




%

he foxce on e Foo ab}‘e’u fdhéd—:. %Cdowh &Javdj).'..

he: foxce ) skuoBioisimonar sasl

holhe vn ke Lineel o (ypwad)
the  Fovte on the egonp % ﬂ\z ovfey WﬁCef{ : :(;qéda‘m i
the  forte on the each on the ihhey thee = ¢ N
_ | - I | ] : Al (’;@_ ‘CUP_&Jav_df/- .
\Yeactioh o 1. ' 5 e
. & Jhe Yvound oh ach ovtev twheet K= Sy
CHlecr on centenituzat couple -
AS o vehile }n‘c)l)e_'j' Oh  Cuvved path 4 cchf'rf'?c@aj fora. |
alo’ e fon  BIL YT T | |

_dc :Mfcub -

|

¥
X
~ [
N

\l

-]

=
¢

= 8%
- 3 < % 9
e R B o 45 e W M G PSR
. « O TR RS LN % h - 5

S The fre wourd furns ko ovew fukn ithe Vehycle
Ouktobvd £ ouf ﬂvh,’-ng" il be_ |
|  CemRWRh.

BT T
\.—fx -
: % <

|—> vehitle Yeackfon Oh each On the ovkey wheel

Coy 508 4 La. . 52
“a 1) &tk ¢

Orid-) P31




s e AP R

Efteck oh Mmolv c¢ycle -
Fo% dach - etress _C’h -%"Gﬁcop;’c Couple

G s SR sdsien =) ol
RXYL,)
Fov  each ﬁPPeck oh Cehh;FUgal c0up/¢
Ce vL[ zﬁwfépr
*-—-—————- —Hn hjCowL

ﬁpph‘caf/om % gyro.rcomfc CoUple .

U 970/ vi'ty di Fﬁwmm

D'y ¢ /cmd Veh;t/e,t.
3)Ships | ovey cavek .

9)1hHakl ompass.

Sy Sd e yet | S F X
Sfa}fc and .ldgh‘am;‘c foxce analysys .
Stahtc  foxce analysis -

=3¢ he Compounds 4- mlc. acce " .W'H’d? PiG  pocedne
Ih Theye -ina;('.'feJ ) however the 't the Mmaghfude % Ihis

{force ard Shall ComPavc (oinc bﬂé/ﬁ fbelf'fvhd QPP/"‘I

loads , I’heg tah be neyecf'cc{ by ahajgﬂhg TRe mechan s py

Such analgm S khowh as S’}—afic force analys)s

dgham;c @vce ahajgﬂk .

wheh The Inhal fovce €ffeck due o The masy & e omponeis _

s aJ_J"O Cohsidev s éalldJ dyhamic fe analyg

S TSI Unéd-1, Pgm/ﬁ



; R T PN v Hafd -».-’;
Stahic  egu)lybyjom - e o
Pbody i in Sk 401 Wbriom 8 vemarms ho
g;-afd & vt lh Math Nhe 5od3 IS at Yel ' )'efh’.‘ h

Yemwh af vest- § aps hﬂohoh
There foxe .
| D fhe vechov .;S'um G J%we all .”\e*{ .‘%“.‘;EJ‘ ‘_cf‘:;\éh‘hﬂl.i_oh Jhe ‘*boa;‘-?g;-',
e : ‘ e | |
1) e vechoy Sum %’— }M ald )%e hno}ne;\lf abook‘ ang owb;)mg
POIN’ S 3310 ' '

3) QF:O s éf-:o

Eym‘h'b'rrbm % 20 3 foee membeys -

D b méhbew gmim “Foo f%r(_e w I bZ eebn/l )5wwn :

— The éYCc ave Soume h‘qﬂ)\l/’Ude B2 F

[ e fouce; achihg . on the: Jame e

> e &)rceg_ arc fh 0[9}905;}'& divecHbr

P membey U"de‘f 1 foce M be €9 buiiom
= Ihe TeJui-}'ah}" G fovee | o'¢ K»

= the !;‘hafcg» fhe qahoh % ke force mkeue!- ai' Mc PO!}\/'




| Mmembe v - with: 7— fovce - and fovgue . L g
B rnembev Uhdev I}m achbh & Lforcex and. applicd oY9ye: )
wi'H Ih eemb'bnom /7
b ”"f— foce axe equal ih magnihude ¢ 45 o'
"Waﬂfé s
2) The fovces Brop a Couple . wfuch ) 87441 1h Oppaﬂ/’e 1o Jhe
fapphed FO\'%e & Fi
T=FXh.
. ’f“:F‘_};,"
~ ﬂ\e 'févce.s. FZF ave qc}-;-’hé
L ﬂ\c /'O‘rqqe ac}-,ng on fQY(e_[ 55,: 15 C/:x.i:wrfd diyechbh

hen e fé)rce; Countev:

S}'ahﬁ Force anajyxis 4 plarney mechanim ;-

— planey hnechamsm L
els
B ﬂ\c Ye,)ahve moHoh q- Yi'g)d bod;ef ave |h @ne f

Plabaves .

3 : e veaA
> his. analysis ave wuany do fov ThiS Y bav mechahss
fov Single _c_m'n_k mechansh

Trhdg Bar PriSmat)c .

T HA\?@*}')Q{.P&{W.(CQ#I ¢ 90+ .




Statc fovce  anglysis - g sihole  Shidev: Cian k' Mechahism

vechy diagram -
| smbe’ = pe
on
- PC=0px Sihbo
= X Sih bo
Pz 966 mms
o Lben
- Sfrhﬂ = ﬁ__i
' e
66
Z0b

\l

- = LT
B =z3ght (0-93)
i iy

Foxces |-

¢ ek

By damys Iheovem
_ Z_t‘;ﬂ_i = F"J_‘q _
$Sthébg-4 - Sin9o-
Fag = 22 $h90
St'hé4-4

PR ’ V), gl



cos (bo-f1)- OB
| BE

=By -cw‘(éc;—ﬂ) |
=14 cosbo-15 )
= 16461 m.
: D'Qleh\bei s P”r-hqp’e "_ B
l'(' Sl'afe“-' thet 1’}1'-)%’-&1:‘ fovce € (obple éhd the a}'emq/ g9
foxce il’(nqm on e body l’bgaﬁ)ev 9)ve $ Fabicat Eq‘n/;bv;ob.,
the ;hema s Propecty o4 hqaﬂ—ev by U]Y}v&% wh,rch a
}Jodfﬂ We-TIJ}' ahy C/mnjc ' Ve,/oc;}*g
lo.-'.F’e :-——hﬂﬁg :
wheye m=mass ¢ body §
| Fo9 zaccel” o4  tenkev mass g Ihe bods .
‘-’;‘hdx’cafe ngh Thel he FOVCL achHhg the oppg,r;}z d;reghb),
nmf e QC{tZ }’ ;.C_,\._._‘._ ANS R Aotl ‘ 5 |
111 Ihe fhespia couple  esishs any changes 1h he angolav |
Velocity - ‘ __
InevHa ‘Couple . C" = "19 ‘(.
| whéif;: 1?;9 é)rnobnar\k o Inecho abouk ah QNK fo.nr;),g

hvough Czhi'é’V % )nﬂ.f-f :9 ¢ J.}ov fl) fhe P"?”C &% etalion
| &% Jhe bodb '

g angu/av acce)

ot -1, £3-159




Equivalent  ggpset  intexa force
= Ib The Plare . mofr'on Ih_!fo}qf‘ng accel e Nevia fora acr |

oh Ihe boc{y D\cobg 16 cenfev t%: ""‘U‘J’/ U;beneve-y 11 F e bod,

13 acfed oh vp A Bl Such ot a‘éjo/}anf doer hot passes

vough  the cep }gv g,lﬂcm . Coop/e alfq ¢t on I7we~ bba@

f)m e d/Sp/m:cmgnf »'on /7\< r¥Ce  From e entev & Mog

LS &'Uc)\ ﬂ?al‘ /71@ Tbrec,( produce,d P e?(,,aal o )b Fexia

(onle proo’uced I'h Ihe ézx{g e

T3
I - F;XA

F_,';(A:,c," | . _
hariy ol o gue
edilis AR % 1A ?;

Dy ham yc analys) % b hhk mecbanuln

—305@0) Ihe . velocity facce/ dﬁagwm g /Ze h?&:/-z;huba

F‘@h‘ ﬂ»e ©Ohhgciakibn d/ogb)n by Ueal method s

> Perevmne e libhear acces» % /& C&hf‘c’v g magses g
AVaxfous. ks and abo  Ihe 4’190/61»/ acce” GF Be Jings.

— Cd/w[afc ‘/7\5 ')%}érfh Jorce dnd (oop/e From Jhe Yeochipp,
#|T':-—'M£9, i C’ = _..£9,<

U} g ~ Le}



|1 Eslp q’/ayﬂ\_'ahd-lfhk I}GhoJ.a '

PO Jo ovey (ome the Tnte

=Gy £

Angulav veouty B “f, =108 radle.

—Yeplace F° €54ajiante G et Ihteyia farce o
fake fhr atwoonr Foigoas wen LR i

= PSume e Equaliale nf Fpset Pl force on hipks.
a3 Shalc foxce  ond ahalyse  the mes

harim by ary G4 mefpoy
the dimensyon;

15 26 vad Lree al phe IRt af
Fbo % B he fred iipke the gy

Fhnt Lesep,
may o5 334 kg, e

centey o lohieh e af zeppmp, from™ A ¢ Momert & infevin

95 00 ES )iy

KSleing FAUTY ad Lapen res £ defeuh
e B0 soupe & the

7

e
dojve  fosge Ye&ujved B be apgplied op

¥ Fosce

B‘ﬂ:O-Sm
De=065s,
€D = b 388
B0 = Im .

2 Yeka datipn Ic X = 26 yad frec ™
aﬂgﬂ'é O=6o"

U\’L;"}-;l/ %-—-[4}19



WA Fom  Cenley g vegimmios
faei R =31 b m

- !1"

u."\'t \- ",

1\ 4>

- -'-'-‘xbg; o g%ﬁ’rM/_r'e 2\ ® ‘{_‘{_‘\}"-‘"\"‘s{ A
d “égiaq ;,-,:2;&,( .:-:". ;{ﬂ&fﬂwf‘-:)c :
-3 ﬁxf) }h M(’. M‘q(}.é}- UJE:{, ;\;v‘;’:\r\\ '\,;;_.-"g_,\i\,

Re Secel b, bl o
4* 93 a/' .
: i Pg;kf @ uw,f(

b
\“ f =S | \"{ d T‘.’é

*.( By e

r‘." ."12'--‘%\:-'.{-" :l" :_1,3\ b l‘\ ;E
: e
Bk b i & \,g & - S
| ‘f

BIVED.

——

| -'o Ty AW
2 Jhe Mass o Ihe linle. ‘

m ‘ Lo
S E

b s :
g e 233 kg

SN ’ﬁgL = ‘22—_{' lser ©

; 3 : :
93 = J-0 miser -

: Ba ;1 R T

l meo, v * s
B

%lu = %bw\aaa ) J*Sﬁz;‘ S L8
S5 Ser
SCN 08 . Al ban

- ?_9'[ ’n/rrec s -‘".'1"':

f) _loccd’é. e s pornt K aceer” didguam ;

Mpc =eg = G-Lkolty

.

o
\“
{‘x\ -‘\f\.t\ D DL\

AR r\:L_ N * X X
_*_.-,:!x_\ Q“‘ R g

S 2 2 S - iy \ - _‘
e-Lf‘\.i_\;f'\,_,‘\; -.5“; (AN |

T \\1‘ ; i .\\h ;- :
= 85/ M/J’&' (o

¥ o ‘m |

{ \\ \\ s(“'
¥ Gloc

g
Y 3 o o st
,r‘o.x\. 5 o N i

b & i {}‘ A

S W Ady S

¢SRS

(SWALY

i D

4 ™

:'Zt{i; LAY

fo, =252 misec™

onid-l) Pg-819



T e 3 (’wp/é and angu/a, a(ce/ o4 e l}))lg

' ’ag = 26 md/fe(“‘ |
= 39'3.Md_/d’€_cl

A, = 4s -4 dad [sec "~

e

I'Cgf\, = bbo - 36, 3ap mm™
| 1

kT2 30 zuoz 3 mm*
J'v

bt Kot il
T .;-;9—— e et O DR '&Z)’}é}nh’)

v  1Lbo
T 3@ (3939
hg 2. 3630 X = 79-92 Jom
S2 00D S
hy = 'ZGIZJ'KX"I‘S""’L

= Y3 Lhoh
13,3 :

uni -1, 69 H/zq







