R C(: t t
() _ () RO G €O
Input Output
Signals System
(a) (b)
R (s) :@ C(s) = Ri(s) T Ryr(s) — R3(5) R(s)
! Ji- -
/4 i R(s) R(S)F
RH(s
2( ) R3(3‘) R(S)._
Summing junction Pickoft point
(¢) (d)
Figure 5.2
Components of a
block diagram for
a linear,
time-invariant
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Figure 5.3
a. Cascaded

subsystems;
b. equivalent transfer
function
X5(s) = Xq(s) = C(s)=
G1(s)R(s) G- (5)G1(s)R(s) G3(5) Go(s) G1(s)R(s)
— Gq(s) > GH(s) > (G3(y) -
(a)
R(s) C(s)
— G5(s)Go(s) Gy (s) B—
(b)
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X;(s) = R(s) Gy(s)

—1 G1(5)
+
R(s) Gy(s) X5(s) = R(s) G5 (s) Jf.
+
X3(s) = R(s) G5(
—»1 G3(5) ot 5)G5(5)
(@)
R L 46,(5) % Gols) £ G3(s) @

(b)

C(s) = [$G1(5) £ G2(s) £ G3(9)IR(s)

Figure 5.5
a. Parallel
subsystems;
b. equivalent
transfer
function
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Input

transducer Controller Plant
R(s) + E(s) C(s)
—  Gy( — - G (. —m (72 (. -
Input 1) Actuating 206) 3(6) Output
signal
(error)
Hys) | Hys) f———
Feedback Output
Figure 5_6 transducer
(a)
a. Feedback control
. Plant and
SYSte m y controller
b. simplified model; RO Ly £ | o ON
' I t 7 Actuating Output
c. equivalent transfer R Bt vt
function (error)
H(s) [e——
Feedback
(b)
R(s) . G(s) C(S)-_
Input | 1+ G(s)H(s) [ Output

(c)
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M( % = G(s) S, R, G(s) t-( g )—»C(S)
+ +T
Figure 5.7 X(s)
Block diagram o
algebra for T
summing - X(s)
junctions—
equivalent forms o | .| LonC@_ — RO ¢ R EON
for moving a block +T ﬁ
a. to the left past a o
summing junction; 5o
b. to the right past T
a summing junction
(b) As)
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Figure 5.8

R(s) G(s)

-

Block diagram
algebra for
pickoff points—
equivalent forms
for moving a
block
a. to the left past
a pickoff point;
b. to the right
past a pickoff
point

1 R(s)

G(s)

P

1 R(s)

-

G(s)

G(s)

R(s) G(s)

-

R(s) G(s)
1 G(s) -
() R(s) R(s)
- — = G(s)
R(s)
-
(@)
R(s) G(s)
-
R(s) R(s) G(s) _ R(s)
—»1 G(s) - —
R(s) G(s)
-
(b)

G(s)

R(s) G(s)

-

G(s)

R(s) G(s)

-
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R(s)

— Gq(s)

Figure 5.9
Block
diagram
for
Example5.1

Go(s) = Gs(s) -
H(s) [
H(s) |-
Hy(s) |-
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Figure 5.10

Steps in solving
Example 5.1:
a. collapse summing
junctions;
b. form equivalent
cascaded system
in the forward path
and equivalent
parallel system in the
feedback path;

c. form equivalent
feedback system and
multiply by cascaded

G (s)

R(s)

] Gy(s)

G (s) -

H3(S) lag—

R(: C(:
T 619 |+ 639629 =

L Hy(s)— Hy(s) + Hy(s) |«

(b)

RGs) G1(5)G(5)G1(s) C(s)
1+ G3(s) Go(s) [H(s) — Ha(s) T Hz(s)]
(¢)
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Figure 5.11
Block diagram for
Example 5.2

G(s)

C(s
Ga(s) ©) .

Ve(s)

Hy(s)  |a—o
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F Gy(s)
NG + Gy(s) C(s)

G1(®) 1+ G3(5)Hs(s)

Hy(s) =

Hy(s) [=

(a)

61969 |- G e Figure 5.12
Ao . Steps in the

G1(s)
block
Hl(S') et .
" diagram
reduction for
R(s) + G5 Vals) ( L, 1)( G(s) ) C(s)
B S Go(s)  J\1+G3(5)Hi(s) Examp|e 52
Hy(s) -
Gy O =
(©)
R(s) G1(s)Gy(s) V4(S)‘ 1 +1 G3(s) ) C(s)
1+ G (s)H,(s) + G1(5)Go(s) Hy(s) (G2(s) )(1 + G3(s)Hs (s)
()
R(s) Gy(5)G3(s)[L+ Go(s)] C(s)

[+ Go()H(s) + Gi()Ga(s)H ()] [T+ G3(s)H3(s)]
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