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where e=steady state eqor.
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¥ TE Fov compensators -

¥ Compensof-ors i 0 qee Uled For trmprpuing the perFormings S(’ecr”r’fcohom
Ce. traonsient £ Qx‘tqch/ shate nspon@ c/s
% Thexe ave 3 fype:- |
) Leqd compensator — Tt IS uged :FdrrmPTDWQg the transtent state oo
= X %Mgpeed ‘OF nsponc:e oF ‘sys-
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hes)( / ¢s Rz Vz(S)
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UoCS) < (1 Tg)
ViS) T e<tg)

>

|
iy e

- =t o
Poles at s= =5 T o

—

Sepl © >
S¢pP ,
VLfﬁ sye
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(34 LAG- LEAD Com febsth—y T4 improves ‘both 4vancieet & Sfmoh/ state

geoponce Cfs -

* Tt enibits both lead ¥ Lag cfs  its Frrq- responce.
I_CSJ Q‘ . ‘ )
Lead Lag
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¥ mechanicad Systms —> Allmech. sys: qre elgssified thto 2 types s-

@ Mechanical translational sys-—
’ ' 1/p=Force(p) 5 O/p=tnear disp Y (o) Woear velocity )
% The 3 (deal elements Qe &—

1. ‘
@) Mmass elementx—?' (1) Damper element—
g v Xi
b . Kl
@ F=mdy fow® s
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e S8 R SRy s |

S



@J) 2pang element -

— % s s
@) F= efurvadr = kfudt (V=vi-vy)

b) F= le(®y 3(9_) =z (R=x~3)

@ mec5~ RO{'Q’HOUQQ g'yg,_q

T/p= torque(T) 5 ofp= Angular disp(0) "eY) Angulaw velocity )

2 (deald elements Qre —+
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VS O W .
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¥ These are mech. devices which are weed qs intermedrate elements blo

Clectrical motor R load.

% They are analogeous o electncal TF: .
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: ‘ N=No.of teethe
C£§:§::: §eqv-1 % = Rqdaug o?'geqrwobeet(mv

T O T= Torque on gt tohep((e{»m)
L . @:.AngxdgrdMsP(rathng)
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4 | 62 To
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Obeervations -

Q) NP N =2 Ty, 07
Q) Ny=WNg = 'U-aerew'q,u be no chamcje oh TR w(grtﬁd $Z+mrq,9
NiL 8, T, 6, T = motor fogque (N-am)
] qéar-l = Torque on geqy-! dare o Ty (N-m)

-
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=

e e}
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T2 %5, N2/ 02

T2= Torque on geat-2 due 1“Q T1(N-m)
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dae T ar

L
F,—Bz T = del& B,d@r T;

2" 32d2@2+ 82 d‘” + T
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E-V Anqlogy —
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o+ aode Xz~ -
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at Node Ko —

. 2 ] |
O r mdez etzd X2 4 koX +8.,2_§1 —X
gpe ¥yt e TR g (e

F-Vanalogy =

': ds N \ . 1 R
Vv L{a%’ﬁg_'u.-(—asudf‘{'—c—'(—;j@l ()CH‘ . o

0" L Liet) db o+ e (o)

o Q%L%Jr Rafp 42 Codit Riz(iz-y)

& CRIC=D S
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at d»ummy node(yy)
F=k(yry2)

a+t node(Yo)

0= md¥.

d+*
- - m.dz 2 R d Yo
t k(hYs) *——d_zz + FF

boct)
@ 1 ——frr";n—g

It dd

+ ‘B%:_i-qh te(YoVt) |

- o

F= m%%i—l— KX - Given - .
| F(s) = und tmpulie Foree =1

Given ‘=k=1
£= dzx. . Xes)= - !
F(s)= (8% xcs) 2(1) = 8int |

xew=_' e
: 7

S rm:j_, __D'K\‘ ~atnode Ko~ e
1 |

By 0 = keXo + k1 (Xp—Xy) *B!%CKO“’(LJ

Peotkrt e;{] Xol$) = X368 [ 81(sT) +1o

Xet®) _ Kt 6y
X1(8)  lertiey +815)

|
[




|
i

;
\ip
L
o

OUNAN TN Y NS NNN AN NN AN,

& DD Sng

Sot nodal &mqmr;w-;

X2

B2 Ko [@

At dummy node ‘x> -

F= kx-x) —a

o =endx .84 (x -X by (X, ~X
E—:{——l—"' ae—f' f %) '(K( Ja

by (X=X ] = m;d% 4 B,d (Xp-XQ
. =

m d%l 4 B, d (K( ij La)

Erd
- At node Xo.-—; N

d?
o=m df:_ .t,eldu“q_xzﬁ- B:g_(Kth)

@y

F-V analogy —

V= M%& LRI

0= LQ_sz_bR?_[g_—t- SL2d+ —t@\(!z H)
S aF

o
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F-I Anglogy =

1= ¢d% | Y-V
'-a_‘F+ Ry

O = CodV2 L!’:-ki-g'fzdt .{.U)_v-l/q
d+ R2 Lo 8]

Vy & . =

A
|

Ro Ltz

At niode 8 -rd d , AL node B2=> |
T= 7;9%01 + B 8 + ki (0-Q _ \{
arr  dt 0= 12%2’9_‘211_“ 61%91?& + keO2 +k1(O5Q) |

T-V Aanlogy

u= bdhfG s Lfdrigdt

0= sz%i 4 Ralz 4L [Gadt +L fertyat




b 12X g 2o

3]

T-1 analogy -

I= C;(%_l_) 4,.%) *"LL‘J €v,-v,) dt
0 :‘CQ*d\}Z + ,__\l{_:_—g,-) + ’L'ZJ QVZ‘UJ ot

ot

& CoTEDeDany
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- glock dubgram —

Rules Orginal &mgmm €q; duagram
J Combininge obloks X N p |
g SeeeS- Gﬁ?’ - »Xq/G2
.) Combining blocks o .
n qu‘cdb_b L O?g XEQI'*:C‘!:] *-——9-—*-9;([1‘51”&63’,]
Q2 : ' |

o) shifingthe " |
Uemming efements A% [ F 16 226 ~la =@ —sxs, £x,8,

4 ]
btex ' X2 Xs -

) Shipting the X,

Surnening elements ‘—‘H@ K& e %'Eequi&g/—}
. S e -

yeFore biockse .

J Shifting the take X . i
—> ——>x
¥ Point after ' - & >XG )
h X e s
e block. U . -
- x
XG. 1
} —i— beffovre° | |
+he block. —£ —>X& X 6,
___;KGJ .
’ | ' % G b xg,
)- TE of cLcs. :
| o 3 .
7 1164
11§
) Block ia. R
wwastormafion QT4




9 Ib’re%CHong‘mg

#@) Ofp Node (08) g'infchodea It is g ¢ode FQGing oty tncoming branches-

30

the summing ele-— ’ xxytz L, —-—>><+2_t~)a
ments - \—j

CATICAL RULE~

,mmnﬁmm’nm/tﬁm

10} shigting the x -
take-opF point abter ; — "
4
the summing element < x=y
W —i— BeFore - i 5 —sry
X Y
PrI—

&) . ® &) ©

¥ S1GuAL FLOW GRAPH — It is the 9rqph|<3c& n’pmsen{—aﬁon oF Cs (n
which nodes representng eachof 4-59- Sys’fﬁ'm
Vtmqlate £ Qre connected kn/ d|m<+ branches. :

SF§ For CLCS-_—7

S o RS ES) s S, K
R(S) ﬁ(&) ,"C(S) ) y 5 }A \' "QC(‘.Q},

ecs) ‘ - Hes)
HCS) ecs)

Termmotogy of SE§'Ss —
,_’_(_\‘_‘ZQ.@__lhePnsen«}s 8yg Uqavgble 2 1S €quol to the sum or all mcommg
gtgnal ot it -

@) 1/p Nodoe (0R) SouTce hode—r Tt is q hode hauing Only Outgoing branches

BN o P o R B e e N AN B BN N EN N YOS Y S R A
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@) ®ix (o)) chaln node — Tt is aq node hawving both tnhcoming 2 outgolng

- branches-

&) Path— 1t is the trmuersal of the connected byaoches o the dir® Of
branch amow Such that no hode is traversed more than one-

&) Forward path— Tt is a path ?mm i/p ©ode to ofp hode-

(1 Loop— Ttisa path which starte ,2' ends atthe same nede .
. NO’DOP QZ» QG\ o e LOOP bemi

becanse p(8) RS N 2 |8 Salteory o
¢s p node - U e : d'eﬁ'th"C-L g

Note- Qelp Loops on the deTined Yp hod es ‘qre hot Valud toops-
Loops 0 SelfTtouPS on the defined ofp nodes are valid loops-:

89 Non-touching 190ps > 2 (ov) more foope Qre Said “to be hon-touching
Uf 'H*ﬂ/ do ot bave Q Commot no_de— . ) e

% MASON'S GAIN Foremulaq —

goig » A} A .
transFer Function ' :

lD})em,' Pr= Path guio OF k*"’ }‘—’on.oord [—”CrH’),

foo
A= 1-|Sum O}"GJJ‘Q:QMS 4 |Sumor gasn producte
O? ald tndauiduald| a+ o 'th-‘f‘OUCb\lﬂQ
Loops | loops
_ | sum o# gauh pevducks :
OF 3 non-touching loops[ ™~ 7~

A = Tt is that valueop A obtained bY remouving all the
loops touching pth Forwgrd path. X




“Ht -
Cqce-Q.) Yo
Yi
() Forward paths
= §,8:.Ge9q
P2= Q¢
db To fnd .4 — :
@) Toduvidual toops
I_‘L:’GQQ,‘HZ 133 - Hs » IS:"QS“HI
T L R T

—(b) Two NTUS =
g~.LI2 GoHx = QQHZHQQQ

L= 5 Tg = Gyit,Hs

Y Tofind A 2 A2

A=0,7 )
Yo . PactPaAz t(?g Q2 qaGutGGs
Vi A ' 46

A= .Lf[*ﬁz‘;(z"@u“fq "Hs] [QLH:_GIRH

'qz@%ﬁqﬂi‘qu

LeWT o find Yopye = () -,
&)

+ GoH,H3

B 5 DI A A A D O OD D O MDD AN A A

-~ - - - -
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To Find Y2.
Y

(1) Forwogrd path
P|= 6152
A To Find 4
A is indepandant of “Forward path
@Y To Find 4
A= | ~EGuhy iy
Ya_' Par - GG2 (14 GuHg + Hg)
AT A A R

V¢ - 61826364+ G 55
13 G G2 (146udtHe)

TE-15] 011y

S
T CZ GaGg( ' ‘
C = G284 (1 +Get) 4656 ( 14 et 46261 (1)1 G365 (y 4626 (2 gy
- +9338(—H|)G1(U |
1-[~GyH, - GsHa Tq G2 | +[ G4, QsH, |
i d | »
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=2 Lio= "G (He) 4y ) & Ha) CHMHY
= Sg (g - Hs ) (Hy) kel ) Y .
No. oF Forware paths = 3 |
-Ne-oF loope = I
3L - o
5¢ cale. ¢C8) .o,
RCS)
So)? ' _ -.a__zq)
Sol* o) 141 (s =
[s Y G
8
=, ‘{'23‘ | _ S(c+23)
ga—ag Sté €*H-298+%6
—
cats Ga £ H=T
toop(2)—>
Ui D+ ety 2s | 0=L®s + L2y+ (T2-1) Zg,
VI Ti(Zetes) =152 Ty (29 +2342¢) =123
1y :__'_Ui Tp 23 To=1, 28 _)
uti3  ztig BT
. l _7
ongder {he F s 2
safables q¢ ode L Ty, zq 2=

: . q 2o +23 ¢
s 423

re N2 U2 U U U . . .

2
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- F Vl /z using €
Q= Find Yo g T2 using <rg
y.: QY+ Q2Ya+ b1

Ya= Qo ¥i+ Gas Yo+ b2tz

I3 r’
.,;’ol = an Qa2
G b\| ‘l?—l \‘ Ol
v V\(/{

f 'h_

Q2
Uz
casex Yal case@) Y2
Ly Q'L"D e U2 U,Z-D
_}%: byQ21 (1) Y2 ba(t-ay)

1-(amtOeet@T) HOnde2) W2 TTq g qufa,quwq,,qu)

:5_____..2_’0 | )

.ﬁ(;‘l Ci '& 60 T <l+q%*‘3)+G!2(~Hg)qu(j
1 [Gr”- GqHy ~ GoHz ~Gas + Gz Guity + G, H o3ty

+(G|H| 6(9”3 + (a‘ZHzGVQ"Hv

¥
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cqee(e) Co

Ca ‘
Rz | ¢=R=0 ; e 6'3(1%'%2*69@')@2@) :

Case(s) 2=
Ry

% = qz(lf-GC«H‘{) + GuGqu QQ.CU

1
A

¢

case() <y
R2

Co=R=0 3 %’—M*'%(“’TZJ%G)
A

.zone.(3) o - | | ‘
9 F= md%

F)= (msk s+ k) X&)

XS 1
F9) ms* FS+ K
= Qi

SQ—T@ g-rer%)
.gz_

1+ Fro Qdm)
< + <z

AN OO NN OADNOODN

J
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= G!sz.(‘) - q' 62_ ' @
- @ty -GG G Gat e
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222"

L(') + & GLa_,QJ
-G, GZ‘H( qz&fz'f'éhqzan HJ

/‘\_U}

C* KG2 + Y63

& CTEI D Cearg,

I €= yaa+xG2

QQ 4 Hal

afAARDAYL T
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b _
[ LN =X
_ : réﬂ 2 2 e, C ___)QQ-FY G3
7 ' EK + yii] 9
q
a3 T,
‘Hi
aY
| [ Tb
S—@® G
paroliel
, 4s , 4, |
. 7
~ o Sen'e?
- J
Parallel = L4+Gs F"eed back = ‘Gz QeﬁeS:it_Gi
G2 CL+G,He L+GeH2
= Q2143

| Get5s. o - ' S
1 14goH2 :
. '\/

& @z‘l’@&)

e RIS
‘ (‘}’qzi-fa
A Paroliel
’_‘lqgu@_“;:) | 1-83U+GeHe) _ G, 464 -G AsHa
GatGs | a tEs TG e,
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A

R G (G2+63) _ ~
- |+ Q42 C_ j,(qzﬁ—sg) «
T [+ GoHp + G, 5,4, -GGG, 85 -

HGo-G Gt 2 ‘

§2+Q3 .

— - o

Q= J equals z | -

@ 28 _ &) 268 () § @)_§ «

1-2G4 1-&H 1-264 1-GH |
' l . !
— | G‘ L, 2
’ {
Aol 3 £
X ' 2 .

——— 4 \/ <
N =
<
- G
) g SH <

— J= QW HGWHEHWEHW = 261264 _ 26 (14ay) -
g I-G7E T pdwieew) 0 €
_ 26

>

1-GH

—————— O

3y Block drg. sedw cffon—>

=

-3




G +Go+ @ G2+ Q261
1 -G ;G2

By &lock diagram —

cage(1)=+ Y

Cage(e)- Y2

[V"—Z-X|-:0 .

l Yo=X;=0

Cage(y) Y2

XZ:\/, :‘0 ]

l/l: G
' LG 4G,
Yoo G2
Az I-Q,H G H2
A = _§G"aG,;
> T_GHH)GQ_RJ_
‘ .g.l—_- GeoH 6y ;

' "Gc*'flq;z_*lz'




TE :For physfcal SYS.{'ﬁmQ%

% A generad ph(jsica.(? ys is caid +o be constituted of 5 elements o

1) Resistance type element

2.) Capacifance type Clemet-

3) Time -
7
39 Occillatory efement .

ncfant etement-

5) Dead tieme element,

L) Rewietance type lement—

i
_}_.,,»_»» -

le——pipe Line —

h«<q ,
h=Rg, R= Hydraulic Renstance

 H(9)=RA) | —

Q) :

L

ME qnolouﬁoes to electncal segrstance

v [*3
o—>—IMA—D
U(s) = RIS
30

__,AE———) v (S)

A

r 2 Oy i P O™

.S

YO O O 0 6 A

5 535 D DO D D O D



@) quad’rﬁn& type element —

o VT@; « C=Hydrawddc cqpacifance
; ¢’ =Q"m&q/\/owmey

Qs)=Cs H(s)

Q S)— Yes|——ncs).

- tc
Ik is analouges to electrcal capacitante”

P o > cdu
t ¢ dt

18} = csy(s)

£68)

—lE

3) Tune-constant element—

Q; ,l,.. . . . - 9i-90= C'j_‘z_
e d+
I

h ‘ -a}-‘"f'qo

L L —q,, S0 h=R%

. st
Gi=cdh b
RQu= ac%% 4h RRics) = (Res+1) H)

RE) R
Qic3) ResSt+1

43
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Itis analogous +o RS 0/ |
(s} po ' - Vi) = ags) [Q"r_L:I

L(s) I }0(9 | -1(8){;Rcs-f]

I*
O—

Vo(S) _ A
vice) Ree+L

Vo(8)= 1(3)

—

gqi- ! i
- T et o

a9 (rtescde

h-ha =Rq, he =R%p o
H(S) #4,6) = RS ——1)  py09)= Rayes) —aY)

@is) & @, s) = eEH\(S) ———) @y ()= Qp(S) = CSH,(S) — @i

N NAONDAPBDO®ALADNOCOODND

I T Bz s N e s B 2 Y

- -~ - '

-



. . )
Gics) | ‘ Ha(S — (e
| B

H,(8)
Y¢S
Ho _ ’Q_’%——zsﬁ (Y : _ 1
®ics) -

1-[-1 1 i] 1 ) p\zczg?_

Res ReS T Res|t @rice R%*4sRestl
v\Zszcl.

H,(8) R —J
Qics)  RxxysReS +1 |

~ @) Cuneot Hhwugh Yo (T3) = VoY =Vpes |

(@) To Find Vi
Ta= UiVO o Uy TaZ34Up = U, = VpCS-R Vo
e 7

' U|:Vo(l+KC3) :
89 To Find T2

To= Uirye= Vo () +Reg)es = Vg (es+ R

= (@) To find L L T o
112 Log g = Vo (91 Re%2) +Vots = Yp (208 + Re%)
®.) To Find uj | -
I= ﬂ%\_{q = ViTLizy+'Y, 2 Vg <2c§'+f{c732) R+ Vo(1+Res)

U;=Vo (2Rcs + ®%%2+ 1 +RCY)

UoCs) _ 1
- WS prcc 3RS L

45
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Note—r (Oheq 2 Hme constant elements are cqscaded 10tergetively the
overall TF Of such qn thgemerrf is hot the product ox o fnde—
vidual TR

% Non - interacting System —

¢
Q
C
L
TﬂﬂF{OU . M‘ oo o <
qi~9,=cdh L | .C
dt 9= o= cdbz c
G- cdnl | aF T
= C ]

anﬁ h RG . '

' = h h!,: Cdbz_k[.,p_
L ~ R C |
Qvl—-CC'"‘)I 'L" (- h2=Rra,) -
d+ 3’7 RCCHM_ }72_ =
&qu Rcdhy l-, . | .

o Hies)= @mu o) —— -}

&
@
ﬁ
&

RQi s} =Restt) Hics) —-=-¢i)

Qics) “1(9) #2(3) H(O - R
"‘*‘_i QCS'H KC‘Q‘H H,(S) - (Resyy): )2
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—
(.

=
s
N

‘ol
T‘G—'
L S
8
al-
é‘—,‘f
G

- 1
©o Vo(s) [
Vy (S X - () | ° =
x@ : = Y& Vots - ReerL
‘NS, RCS+L Uxs )
Vi) \ Vx(s) Yy [y

— |k 2

° o) _ &
Vi) @esiy*

| Nolte— ®hen 2 +ime constant elemen’rs. .Q(e cqsc’cnded“;)on‘ ChteracHvely
i e overall TF oF Such an Qch}emen—t is +the produet OZF Zvnoh—
- Vidwad TE-

# Conrhol oye Componants— ¢s _H,em are 2 typess

' & Tranducers — 4 Xcex s Q deudce whuch when actuated with one

‘ Torm of energy is -capable oF Conofrfed it toto-qoy
OHwezr related Form; the convereion is. usualy From hob -electrical o
electcal - ' _ .

) Cervomechanisms —¥They qre electromech, cys- Whose 1/p (s ele vol tage
g ofp is mech, position (or) Speed..-. -

* They are ql%0 krown qs loutrge Xeerg:
Seyvo - low Po@e{ [eou).},—ul, applca Hcs'd
* The term Serpo tndicates low power 2 low Fireq qQppli? 7 als0 indicafe?
that the ¥ 2 ofp "ofs must be approximately Liveqw:
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Sexvomotors ‘
L b
e Sexsomotors de fefﬁmojro‘"
L l ‘
Armature Field a
Contfrotsed Conftled -
-
¥ DC Servomofor — &
q Rq Re g

z
q €3
Qt;:fum f -

S(O'j w @'Loqd'

- qrmature Controlled de Ceryomotors—s
Inpudk= éq ) o&&fuf: O (o”R) 0

Principle OF Operation—

) d) Aic qop Flux & TFfeld curvent @.} Baek ém:F (ep) o(»'-i’rﬁed (w)
@J Q¥) eb= ‘chD

?‘"" g | 8h(s) = ks ——2)

@) Tmx¢-Iq
Tro ol (. 70 .
i - €q= tqRq +€b

= Kleg- ¢ .0q ' . .
T t__yﬁ_f - eq-eb= taRq

@) Analy &'s -of arm, ey et

[:)’[": MO‘—oT “(’O\'Q,UQ (‘anst' _ EQ (g) — Eb(S) :Jq(S) ﬁQ ‘ (39
T~ ¥ia () At load D
Ten(s)= tq-Ta® —) Tm=J dat1g+ BW

Tofs) = (75+8) o) —4

o m Am M o A AR O DD OO D D G

|
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€q(8) _
— 7

)

weE) kT
€qes) Rq(Te48) = —e e
: Ra(Ts+R8 )+l
T7 bk a(Ts+8) + et
Rq (79+8)

= _krlRq ET/eq

Jstetkrkb  TSHF

T Rq 4
'IF

we) _ lerfra
EqCs)  Ts+¥

Note-The TF Of am. contiol de gesBomotor has g sing{e Hme cons’Jrar)Jr__
element ¢ 1t sepresents -Hw_ F/b contro) me,chamsm Qg -Seen
Rum 'H\Q blocl dsa. '

¥ Fleld ,Con’rml Seyvomotur —
J:/Pzﬁ{ ﬁa,g,LPr_@ (ov) W
Pehciple oF opergtion—>

) Ale gap Flux « ?Ield cuavent @) Backe emq:(eb)' K Speed (W)
L b=kply Eb(S) = fpWCS) @
2) Tmet $.0q (@) Anatyas OF Fierd Cirouit
Tar o lepi Q er= CpRr + L:;:%glt
T = kel (6.5 €¢(3) Tpes) ER-:F“.L:F g] —3]
T =k 7 =mmotor forgueconst ) qy load.
m = Tl:F ) . - s
Tz FdW
= ’JaT_, +BW

Tm(©) = kpTp®) ——)
Trr;(s)-:g‘g«\-ej LO(S) '-—”GU




) \
&9

s Tm(s)

{(:F—]- L,:FS

¢ Ac Serlmmofor—f

!

€¢

S

we)

———s| 1 > Ts+8
Ebes)
<« kb )
P
| Torque
roi-or Load Gl
8 (or) w

|

Contal rmm _L

andurg le—ov—2f

=R

reg To)) ndung

k1t ‘Zs‘congfm{»ion&h/ dmitar to Q 2-¢ indYmotor.,

kOoutof the ¢ wdgs placed o quadrgture. Ohe of +be od g rs@.,emcweo{ by

For a constant vols 2 IS known qg ¥ep todg.

k The torqese developed by the tofor |2 proportionod 0 Contrl ®iedsng

Vol-

¢ The rotor of Ac. Cerdomotor (s burty Wwith high teastante o that
s 7; saHo (S Small g torgue-gpeed cf8 a¢e quern—,q(-Q(,y 9inequ'sed,

L T the TF mode,wng gince +he torque de veloped by t+he m’r_ozr is propor-
Honal +o cont| winding Uol- ;the tesictonte 2 wducfdne of fhe

control wdg (S assymed fo be negﬁigﬁb'«e:

4e Servomotor *

¢

X amotl
T
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Q-(?S_Im;
F=targe

?rfed(w

A ANANABR EWE S naa DDA

|



Tra < €c | o1

- " T = kmec
[ o= To_
€c
" [Where; Tp= ctold forgue
Traes) = k€ y) —---- U
‘at 1oad > . - =

T=TdW 4 gip
d+t

T ()= o) w) ——~-- )
Fom ea"@ 2 @
fepn Ec(s) =818 WY

WE) _ . ]
Ec) TSt (e-m) ' ' S

whem; O = Codvecton :F‘qc—f-o‘r.siore oF N-T C‘)Q’r‘"s' .

% Potentiometer—

* It (s q variable resistive cuéPLocamenf Xeer U92d a8 €MOY defector )
cs appt . .

* 4 paly OF po{-enﬁéme&f dc{,qs ecrror detector.
Toput = wlper disp-Xi , ofp= €
Totad «egistan® of POT- =Rp
Reeistance [Fer unit length =£p
fror =

Redstance For Wipex disp OF Ki unifs t%.)(f
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Applying Voltage divider;

(
¢

K.

oo = PP x; ¢

.Xt x ey =

Rp -

ep = Xt _e‘-‘ ‘ &

Xt | | . -

Let kp = por: gatn = €l CU ) -
Xt mm F:

o= kpX(
Co(s) = *p Kics)

iy — |
“‘“?l ko > Eo(S)

¥ Tachomeler— T‘?ey qre Speed Xce;s‘ ued - af ;-F/b elements Cn s
app". -

k There of 2 types -

Q)_ Dec tachometey — Thete 1< q S’n-)o&lvdc 9@0*{ Lobose‘qp l‘_S.'d’h.ech.freed
R 9jp is ele Uoltoge praportional to the gpeed|

c
@

di) Ac +achometer— c
Totor |
Cmi
] SICEY .
| TF-wdg. o
¢ Out of. he 20dgs placed in quadrature only Obe oF the todg is i
excited by q cobstant Vol 2 is known 0 T todg - c
"¢ When the totor iS statonary the Fen‘phem\i Fiuw Linjce the rep wdg
) 9 the vate of charge oF £lup [nduced G0 emp <
onuf AS the «ofox svfate Q , o
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