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1. Prob.1.11 (P19)
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2. Prob. 2.5 (P63)
3. Prob. 2.8 (P63)
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FICURE 245

MOBILITY, OR NUMBER OF DEORNES OF FREEDOM 19

4 whea link 2 b eounterclock=ise 45° from the borizontal. State whether of nol w, it
conslant.

L18. A puliey of 100 mm diam drives one of 200 mm dism by mesns of & beit. 1 the
angular selocity of the drive pulley is 65 iad/s &nd the center dutance betwoen pulleys i
400 mm, graphically determine the spesd of the 200 rmm pulley. Will its speed be coustant?
L11. Determine the mobility (number of degrees of freedom) of the devices shown
Figa. 1.25 theough 1,32,

CAZH STUDY IN MBECILANISM DESIGN: THE HYDROMINER 63

eatreme pomtbion, u.r.dulnmn,!ubhemzu-a-culhuhmpuum
29 . m-umormzws .ﬂd.uwllumh.num 0 wrale 0t w
check. Dy e the maxi and the ivm anples.

23. It for the deng-link mechaniom shows is Fig. 2.5¢, O,A ~ 76.2 mm, AR = 102 qun,

wnd OF = 127 mun, what can be the mazimom le Oy, e af
e . ogth of 0,0, for proper operativn
2.4. s the fowr-har mochanism shown in Fig. 2.47, the guide is part of the fixed liok snd
lhwuuhunnmm]uunolu&ul‘ Dhaw the mechamium full viee amd, using graphical
the itude of the angular velogity w, of the slider when (e
mechanism is in the phace chown tsd w, @ | red/s. Give the sense of w,.
U—mehﬂllqdm—hﬂnm. 2106, derive equations for
the displaceaicat, vekinaty, snd mxchration of ihe slider a5 & funcrion of &1, 0, sml
4. Do pot moke approximations. Lot w be wistam
16. The spprosimate equation for the daplacement of the slider in the alidercrask
mochanizn & & = Rl ~ oo 0) + (RYZL) sin’ 0, and 8 = of because o it constan
Desive the equations for the velodly s0d aceleration of the shider if w is not constant
L.7. Write 2 computer program (o caleulste the sdider displicement, velocity, aisd socel-
ciabon of the slider crank shows i Fig. 2.10. Use both the caact cquations and the
approximate equations. Lt R = 2in., L = Kin,,n, = 2600 rpm. Caleulate displacesnest,
velocity, and acceleration at 107 imtervals of § from 0F to 3607,
28. A shidercrank mechaniom has a crank bength R of 50 mm and operates at 230
sadis. Calculate the maimum vakses of velocity and sccelcration snd determine 3t what
crank sngles these masionums oocur for connecting rod lengths of 200, 230, and 250 mm
Use appronisnate equations, and assuac » conslant.
1. Wrnlwwpmpuumlmmmnﬂhmﬁwk
(Fig. 2.13) with the motion of the dider crank. Let n = 1800 rpm, R = 2., L = 8.,
for the slider crank and r = 7 . l‘mlhmdinh v-,m:mu_r»m
(orw) and caleslate velocity, aad ot cach valwe of 8. Use
wwhumun;m-—nmlm
110, In the mechanism shown in Fig. 248, neglect the commecting sod effect (rsmme




4. Prob.2.6

6. Tmammnb equation for the daplacsment of the slider in the slidercrask
mochanism i £ = R(1 ~ cos 0) # (RY/2L) sin’ 8, and # = o becawe w is constan
Derive the equations for the velodty and accloration of the sder if w is nol constant

5. Prob.2.31
231 For itbe linkage of Fig. 2.56, consirct 4 table thowing the angles 8, and &, as 3
Fusction of &, fos W i of B from OF 1o 3607, Chearly indicate thowe valecs of 0,
fur which the hasism will mot

232, Find the range of angular posilions for the inpat Tink (Fak 7) mad for the ot
link (link 4) for the fowr-bar linkage shown ia Fig. 257,

233, For the linkage shown in Fig. 2.58, find (be angular positions of knk 2 when link
4 iz in the position shews. Be sure (o ider both el the meckni

2.M. Dotemmine the angular velodity of the crank of the slider crank mechanism shown
in Fig. 259,

235, For the Enkage in Fig. 2.60, determine the values of 8, and y whea (a) 0, = — 307,
e =0 (c)e, = Mr.

c Oy = 15 b (381 sl
E 0,8 = W0 s (254 sl
AC = I0 i 254 mwn}
Oylly = 30 i 1762 ownd
AR = 172 W (43] mewl

6. Prob.4.3m

d3m. ‘Ihe thickness of o iovolule gesr tooth is 7.98 o of = radius of 88.9 mes and &
pressure angie of 1447, Calculate the tooth thickness and radius ot & poing om the imvolute
witich hat a prescure angle of 25°,

7. Prob.4.13m

43m. A dmodule, 20 pirnson of 18 teeth deives & 45-tooth gesr. Caleulate 1he pitch

vadis, base vadii, sddenden, dedendum, looth thickoess on the pach dede, and the contact
Al

8. Prob.4.32m

4.32m. A 6module, 207 pinion of 24 teeth drives a geat of 40 teeth. Caleulate (a) the
maximam (hooretical distance that these gears can be diawn apart and still meth logether
with contunuous driving, and () the backlash o the ncw pitch arcles when the gears sre
drwwn 3part the amoun! cakoulaled in part 2.

9. Prob. 6.4m

Gdm. A pair of Gleason males gears have M toeth and a modile of 6.35. Cakulale the
putch & the addendam sl dedendun, the lace widih, the pilch cone distamce,
e fuce sngle, the root angle, amd the oulside dameles. Make o ball-cize axial ghetch of
the gears i ivesh wsing ressonable praportions for e hob and web as shown in Fig. 6.7a.
Dimsession the drawing with the values calcalated.,

10. Prob. 6.40m

6.40m, A double-threaded worm drives n 314oath worm gear with shafts at o 1] (he
cenmier distance is 210.0 mm and the lead amgle of the worm 18 B3, caleulate the amal
petch of (e worm and the pitch diameters of the two gears.

11. Prob. 7.20

12. Prob. 7.21

720 In the planetary gear train shows is Fig. 7.36, determine the angular-velocity ratio
ey, Compare this ratia with that cbiined if the arm 4 is connected directly to the
owiput shalt and goars 5, 6, and 7 are omited.

T2, ln the gear tsain for Problem 720, gear 2 yotates at 600 rpm in the direction shown
and gear 1 (end geas 6) rotates at 300 rpm in the cpposite direction. Caloulate the speed
and digection of romtion of gear 7.
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FIGURE 7.36
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Reference 2: Chapter 3, Chapter 9, Chapter 12, Chapter 13
Textbook: Kinematics and Dynamics of Machiners, 2nd Edition
Author: George H. Martin
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13. Prob. 3-2

3-2 In Fig. P3-2 crank 2 is to rotate continuously ard 4 1s (0 oscillate. What are the maximum and
minimum values in millimeters which can he used for the coupler length?

Figure P3-2

14. Prob. 9-1

.1 Using the reselts of Sec. 9-2. compuie the velocity in feet per second and acceleration in feet
pei second sguared of the slider in Fig. PO-1 for @& = (07 45907, 1357, und 1807

ul2= 900 '/min
< 2 :0

Figure P9-1

15. Prob. 9-7
16. Prob. 9-8



9.7 Lise the equations of Sec. 9-4 1o find the velocity in meters per second and acceleration in
melers per second squared of shider 6 of the shaper mechanism in Fig, P9-7,

9.8 Forthe camn mechanism in Fig. P7-16 draw an equivalent linkuge of the crank-shaper type and
compute the valucs of e, in radians per second and a. in radians per second squared using the

cquations of Sec. 9-4.

17. Prob. 12-1

12-1 A puir ol meshing sper gears has 22 and 38 teeth. a diametral pitch of 8, and a pinion running at
1.800 r/min. Determine the following: (a} pitch diameters, (b) center distance, (¢) circular pitch. {d}
pitch-line velocity in feet per minule, amd {¢) revolutions per minute of the gear.

18. Prob. 12-6
126 A pair of spur gears has 16 and I8 teeth, a module of 13 mm, addendum of 13 mm, and
pressure angle of 1442°, Show that the pears have inteiference. Detcrmine graphically the amount
hy which the addendums must be reduced if the interference is to be eliminated. Measure the length
of the path of contact for this new condition and compute the contact ratin.

19. Prob. 13-1



13-1 Determine the revolutions per minute and direction of rotation of gear G in the gear train
shown in Fig. P13-1.
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Figoure P13-1
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20. Prob. 13-7

13-7 Determine Lhe speed of rotation of the output shaft in Fig, P13-7 and its direction of rotation
~hen viewed [rom the right end.
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Figure '13-7



