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Figure 8.1

A 6-DOF manipulator with a
symmetric tool contains a
redundant degree of
freedom.
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Figure 8.2
A tilt/roll platform provides two

degrees of freedom to the overall
manipulator system.
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Figure 8.3
A Cartesian
manipulator.



e
FO

8.3 J|lot=r &l S Ak
o [I&EE HLI=dOIH (articulated manipulator)
PY _|I-O:|4 NG LHE j}II- I4 I|O| ?.I II H E%EE} %w J_(!-% ?_ZC_
(////\
G ///,
P—H
Figure 8.4
An articulated
manipulator.
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o AJictE HUIZdIOIE(SCARA)

o [(ZEE 220 1081 2= WS . E2H A0 JtE HEotL.

L 4, Figure 8.5
7 A SQARA
ZZ?////MZ manipulator.

Side view Top view
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Side view

Figure 8.6
A spherical
manipulator.

Side view

Figure 8.7
A cylindrical
manipulator.
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Figure 8.8
An orthogonal-axis wrist driven by remotely located actuators via three
concentric shafts.
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Figure 8.9

Two views of a nonorthogonal-axis wrist [24]. Adapted from International
Encyclopedia of Robotics, by R. Dorf and S. Nof (editors). From Wrists
by M. Rosheim, John C. Wiley and Sons, Inc., New York, NY ©1988.
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Figure 8.10
A manipulator with a wrist whose axes do not intersect. However, this
robot does possess a closed-form kinematic solution.
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Figure 8.11
Typical wrist design of a 5-DOF welding robot.
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o OLIZHIOIEIt (e JHAl M A &ere 2 J0tLt &2 JISE &= A=K SHLZ &M=

1= Mgt

o T FUA= &4 Et&Ml(inertia ellipsoid)E 0] SE 2| JJciE HYCZ & U= Nt

) L \ Figure 8.12

- @%\& Workspace of a 2-DOF planar arm,

gé\a dp X \ showing inertia ellipsoids, adapted from [5]
\$ ‘ (©1984 IEEE). The dashed line indicates a

AN > Q}‘@‘ locus
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| , of isotropic points in the workspace.
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0l 2 LI = 2l 0l & (micromanipulator) 2t 1t Ct& (redundancy)
HEZ X
o J|F2| AdH(stiffness)E SItAIZ
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o S|Pl B IS 2B HIITEO i P 2F

Figure 8.14

The Stewart mechanism is
a six-degree-of-freedom
fully parallel manipulator.
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Figure 8.15
Band, cable, belt, and chain drives have the ability to combine
transmission with reduction.
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Figure 8.16
Lead screws (a) and ball-bearing screws (b) combine a large reduction
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8.7
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B=0UOIH: =&, S, dI|LH

o R HnA 2tZ2st 2XZ I SI0|lE HE 2 2SoH)| RSt S=2C &2 LMAIZE =
ULt =22 LetHN o2 HUZBHOIHZREH E0H& B =X & Xl (accumulator)
ANAEO 2ot ZEECH S AIAEC X HHeE HlulE 2teot 0 & =0 =012
MEE 22 HO B S HOet 222 F BFUHOIHE AIEeHC HE2 |2
BHI =X &AX| (accumulator), S A2 M2 HEQ 22 2 HHIE 22 &t el
S AAEHE JHECZ HAls B0 A2, U Sl = SEYOICH. H=00IH <
&lo] HEotH BEL00F ot 220 ERotHMN 2= &(seal)l OtE =0
Ec/olCl= 20l ¥ E

o =g S20| Hl==&t Jé"*OI AN FLZCH HRSICH= Ol&E 0l JUCH L A X CH &0
S0t E2HU20H. DL S H=00IH= 3712 =41t &l(seal)l =2 0t HEZ O
A5l MBI HE FE A0l &Y

o Z=2d A BH E

brush motor
brushless motor
AC motor
stepper motor



Figure 8.18

DC brush motors are among the actuators occurring most frequently in
manipulator design. Adapted from Franklin, Powell, Emami-Naeini,
Feedback Control of Dynamic Systems, © 1988, Addison-Wesley,
Reading, MA.
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Figure 8.24

The internal structure of a

typical force-sensing wrist.
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