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27-. In cases where the. flxe4 collari would prevent the '
f.ing Of ýwheele§, pulleye, &c. a &,<>be collar d in useci. The '

ollar ln shown lu fige. 65 and 66. Fig. 66 in partiy
lu 6ectiOll showiug the screwf, which fixes the cola t

heSif.Fige. 63, 64, are dra'wn to, a sosie of e ige.
65, 66, to( a scj of ~

28- BOBXhi.-By the terni bearinge is to, b. underf
5tO4 the6 aurface., of éontact between the ehaft, or other

pieleS, and its support; the. form, of the b.arings
"9ldalpou the. kind of motion given to the moving

Pi0.The motion of shaftiug is generally on. of rotation,*
th bearinge are therefore surfaces of revolution, as circular
C<ildes, one.s &o. In fige. 63, 64, the. bearinge are

If the, 'notion of the siiaft or other moving piece 18 one
of BMi ght translation (motion in a sitraight' Une), as, for
exaipe, the piston-rod aud the. slide-block of a ta
qn11guý8 tii bearinge have a circulai,, square, triaugular,
Or, Otiier Straight..liu.d cross -section, and are perfectiy

otaglti the. direction of motion.
A ý klnd of motion made Up of the two former is terme
heiaor acrew motion, the bearings of which must have1ielicaî surfaces.

The, Bupporting pieces for the. tiiree kinde of motion
ae, for rotatiug pieces, journala, buahes, and

Pivotee for straight translation, 8lide; aud for screws

29. JOMurna are sometimes formed ln the. frame of the
1hc su)ad generally consi8t of movable pieces, terme

*4, ade of bras or otiier alloy. lu cases where it i''nvlient or impracticable to adopt thie form, pede8a'
r' Ph'e3nmer-blocki are .mployed, to which the steps

at&'eied, ais' illustrated in the. drawlngs of a pedestal,
plate XXiv., fige. 177 to 179.1.

80. BUhes usually consiet of a hollow cylinder o
ith e irontsteel, or bras, in which the shaft rotates;
iiyaegenerally fixed ln the. frame of the machine.
169 ,n forme of bushesl are showu in fige. 67, 68,
69 rawing of which should presént no difficulty

Me tudent. In fige. 67, 68, the, bush consista of a piChlo Yliflde. b, fittiug aocurately the. hole in the fae,
;4lfxdto the) latter by means of a ecrew 8; a is te
CCkt ceth frame. Blf the. elevation lu fig. 68 le lu

The. bush shown lu fig. 69, haif of which i
ew5 iOn, lias a collar d on on. end, with a sorew o

%WBa., Paasing through it, and fixing the bush to the.
th.aj3e samne letters of reference are us.d for th18

abe t for the. former. Wiiere the. wear is coneider
't n8]ot advisable to use busiies, unless they can be<%e round a littie, ai they wear, or be replac.d readily ,
eYOO0fl get out of truth; tii. couimon plan 18 t

'l"D'ale steps, which admit of adjustmeut te com-
na& 10 wear. Se. drawing of pedestal, Plate XXIV..

17 7to 179. t
a'- ideas lu figs. 70, 71, 18 represented, a commonýAOf Sulde; a 18 tii. fixed surface or bed, b the. eliding

C. b a etiip, a piece of metal fixed te the. uliding
e, s Vte srews d, which la acted upon with sorew

0'e t compensate for wear of the surfaces. Slides
thf ery Cominon use; among others w. inay mention

the îj4 0 -oar8 of steam-engines, the. elide-re8ta of latiies,
e 0 #vat lie of planing. machines, &c. Fig. 70 18 an

Pttjn Showlug part of tiie sliding piece and bed;ti
18 lusection, as also is the, portion of tii. formerl
etelrsa rot aio le' employed to dexà te t o f t

T'eee plates will appear in future numbers.

Ares of coupling-
Or, ini other words, disineter i«

Length cf box
To whicii ma ybe added outaide

4iajieter of box - - S

= 2 XUea of the shaft.
= 1 -4142 x are of uhaft.
- diameter of shaft.
= 2 x diameter of shaft.
= 21 x diaineter of suift.

(To be continued.>

e'hich shows the. strip and screws. Fig. 71 àe a plan.
['.fi"ue are drawu te a sosie of .'.
32, Nuta.-On. Plate VIL lseshowu the. bearing sur-

sce Of a ecrew; 49.87 le anueievation of the screw; fig. 89
sectional eiev.tlo of the. bearing or nut, taken throughl
e. lime SP lu fig. 88;. fig. 90 shows a section of thii.
crw snd nut iu contact Tii. drawing of the ecrew and'

Lut wll be explained later on.

a a

71.

COUlin&-Safiig iuulymdinegt,

ortionsof Sitl.n Thes usualy ae lu enteds

oplinge W. may clivide cou plinge lute two classes;-
rt ths used for shafts, wiic require dionetu
ny at long lutervals; and, soodly, whre they are belug
Iicnuected constantly.
Tii. box bu«, box A14-lap, sud face-plate are tii. chief
iudued lu the firet cia.. lu the second cias, there ie,ý

ireat varietyr, including clukea with from two teeth
upwards, frcti on ea, 4c. Plate V. shows two forme o,,

eii fSet class, vàz,the butt aud the. hal-lap box çouplinge.
Fig. 72, 73, 74,. are views of the. butt box coupling ;I

fige. 7418s a plan; fig. 7 3 an elevation, ehowing lucion

lhebox and portionuof thieehaft ends, aand b; fi g. 721
an end-elevation. Tii. two shafts are awelled out at tii..
ends so as not te reduce the. strengtii of tiie shaft by tii.
key-ways, and aiso that tii. bbx may pais ev 'er anyl

Dollars that niay be on the shaft. Tii. ends of the. eiafts'
aud the. box are flrndy connected by tiie key d. lit le
usual te place couplinge near te the bearings, as siiowu lu.
thie figures; tii. b.aring le on tii. eiaft a, and is marked
e; c 18 the box-.

The half-lap box coupling is represented iu fige. 75, 7 6,
77, whicii are respectiv.iy end-elevation, front- .ievation,
sud plan. The. front-elevation 18 lun section, siiowing the.
balf-lap of the. shafts and the. connecting key. This
coupling was lutroduced by Mr. Fairbairn.* Tii. follow-
ing are tiie proportions given by hum:


