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of %he indicator alid te regulatiott hv Illcans o! an accurate
taciionteter. Tite bcariîigs ire ai carefuliy adjusticd anîd thc

isgittes operatcd for at lcast a wliole day untder loads varying
froin zero t0 o11e ltuîdrcd per cent. ovcrlo.ad.

The «M\cEwvet engine is a Itigliî.siîcd enigise desigiled
c.spcciailly for cxtretnely -dose g,)>criîig ittîder the sevcrest aîtd
nîost rapid fluctuations of load-sucli as ire ilct %itl iii the
driv'ing of electric gctnerators for cectric ligliîtng, ulectric rail-
%va) service, mill haulage, electric; craîte %vork, c&c. Titc
accoinpaitying illustration shows a comipouind \IcEvcn cuigine,
biit by tue \Vatcrous Engiîie W'orks Co., Brantford, Ott

ROLLER AND BALL BEARINOS.'

DYV J. iD. DETWILER, DltNTFORU, ONT.

Tite subject is a vury extenisive one nnsd is te cause of a
grcat deai of correspondence iii our leadittg niechanicai and
scientile journals. No departinent o! mchaniçai design or cont-
f-triitiost lias reccived more carclul consideration ltan t uat. of
voiler anîd bail bcariîîgs. Very rapid btrides have ben nmade
vvcently lu te pcviccting of coller bearings, nîaking thteir cmp!Oy-
tment more coinaon. \We rcad of coller beariligs hiavitîg becn
ttsed 2z years ago, hbit Nvitl littie success, owing cltielly 10 te
%vay tcey wverc constriscted, aîîd it is only tvititin te last fcw
vears that thcy have becui so conslvucted as toi nake thein prie-
ticable. For rnany ycars the only successful application of
rolling motion to bearings Nvas te bill bcaring si) univevsaily
adlopted in bicycles, and althoughi titese bcarings Ihavc been
found inost satisfactory wlteîî stibiected t0 liit loads, nil
attempîs to apply tltcm to litevy loads liave s0 iar resited iii
failure, avising chiefly frot tue bills iitdenting tlîc races upon
Nwhichi they van. As soon as ihis takes piace, te bills begin to
Jose tlicir friction vcducitg pvopcvîics. If* a scmii-civcular
troughi bc constructed wvhiclt accatrately fils a bail and one cnd
of tue trotigli be raiscd, il %vill bc fouind tîtat tîte bill tvil mtove
iîy slidîng and not. by roilitig; thts is indentation carried 10 tule
exîreme. Attotîter decct in te bail bearing is tîtat lte balls arc
:illowed to totici eaci otîter, aîîd as te toatctiîtg Poinît Of any
two balls are vcvoiving in opposite directions, there must be a
certîain att'otnt of friction. Tite samie cvror in the contructionî
of voiler bcarings wvas miade uintil cages %vere introduced. Tîtese
cages serve te dotible ptîrpose of keceping te volis iii alignttient
wvith Ilte axis o! the shitf and of kceping theni scpa-r.tted <romn
cacli otiter. doirtg aîvay wvitt te friction causedi by the totîcling
poitnts of te volis rtinn'iitg in lte opposite directiotns as is lte
case of bail bearings. judging front the varions size of balis
tîsed in bearitîgs. ane tîtiglît bc led îo suppose that bail bear-
iîîgs knew no iaw.

A few years ago t'cry sîttail halls wc used, but titey proved
vevy utisatisfactory, for costes aîîd cîîps wvere soon destroyed andi
itnd to be rencwcd. The saie error tvas mtadc in coiler bear-
iîtgs, aîtd Miîen t1ie cages were iitrodatccd, attd iess vouis uscd in
the sanie size bcavitîg, larger rois liad to bc used 10 bcav the
ýanie Joad. Titose who advocaîe lte use of stuiali hlls, aîtd te
saine argumtntt itolds good with volis, argue ltat as tue halls
itear on a point, and as more smali halls can bc placed itt a
bearing o! a given size titan large ones, lucre are nmore points
of contact, attd lte resit, a more durable beiring. Tite error
it this argumentt is, in assurning tat a bail or a voiler bears on
a point, wiîiclt is ntto lte case, exccpting wlien wvorking under a
very liglit Joad, hitt when tite bcaring is loaded, the volleys or
halls are siigitiy compresscd and the very siigliîlst comi-
pression causes te poitnt of contact 10 enla-rge. If a large voiler
or ball is conîpvcsscd, 10 lte saine extent, tlte point of contact
tviil bc grealer than ii te case of te smaii voiler or bail,

ecatisse lthe larger lte spltere the flatter the curve. Tests have
heens macle to prove beyond douîlit at tue carrying capacity o!
rollers antd halls is as lte sqatares of their diattteers. ut alter
tvords ane ',(-inch bail or rouler tt'iil carry as ltcavy a load'as
Jour 1/t-incti otues. lite wvriter litns tnade tests wtih londing
1/i-incli rollers in bearings tintil te wcigit tvas sufiicicnt 10
(longate Ilte rcolis by rolling tlîcm ouît, and titus reducing tue size,
arnd in a vcry short lime rencicring tue bhring tîscicss.

Tite question is vcry often askcd. hiow much; do coller itear-
îngs rcdtîce friction. or hito ntci icss power does il require 10
von a shaft fitîed vili rouler bearings titan one fillcd with

*A paper read belote the Mcchanlcal Superfatendents' ,Assoclation.

nrvdutary bcariiigs. Whte titere is VerY littie reliabre iliforîtllat
oit tlîis poitnt, exjîcriiînts have siowît titat frictioni iîîcveased
uittle if atîy, %viîh tue increase of pressuîre, aîîd tlt the frictiont
increiscd considevahly less lîatt tue proportion o! lte square
voot of Ilte specd. lii lests mîade by Geo. F. Symoîts il tvas
sitowît witit beavîîîgs 2'-IItCIi u diamîteter titat lte frictioni
devcloped %vas front .0025 10 .005; theCse figaures were ohtained
untder cotttparativiv lilht loads. In comntpriatg bail becariaîgs
witiî babbitt bearings, il wvas fotînd titat tînider 2oo lbs. pressure
to te squîare incht, and Soo vevolultions per mnte, bahhitt bear-
ingS 2'/a-ittii i diamîteter latbricatcd tvitll 20 drops of oil pcv
Mtinute, and ltaviitg a VM-itîci lateri play, ltcated badly. Uîtder
tue sanie pressaure bill hcariîîgs %vere ritîîîîiîtg at 2,600 revolttions
pcvr mtinute, or mtore titan iree lttnes as fast, wititottt signs of
hcanting. Tite Auterican Machittist o! October 17111, 18g5, gives
lthe following: "Tite first tvas in lte sitop of Broivi & Sharp,
wviîere a set of volis tised for roilitîg siet steel, coid, %vere first
opcrale<l for soite tinte iith ovditiav bcariîîgs, previous to lte
change, a 6-incli belst vutiîtg over a 24-itîdi pulicy on a
miachtine itad becît fottd inadeqate to drive il. ard a 4-incht
heit liad beet piaceci over il. lThe two helîs arranged iii titis
wvay itad driven te machine, but it hadi becît found impossible
10 vclitntmore ltait a fctv Iîottrs at a lttei on accouant c! lte heated
oearings. After paîîîitg in lthe voiler bearings il wvas fotutd titat
a i -intcht bels: %otid drive te tmacine ieni doing tite saine
wovk, andi we rccntiy saw a 2-hidi beit driving the itacitine,
aîîd were iîîforîîîed lit il %vis reguiavly used, running on the
sanie ptîiicy. It iîad heezi fouîîd ttninecessary t0 stop oin accoutt
of hot becarings, and the specd liad been incrcased 25 pev cctt."
Tlîeae is here siîown sucli an citornoion advantagc ii lthe tise of
volleys, as t0 niake lthe plain stalemetit o! lite facts seetin like a
fairy taie, but wc can votîci for ils accuracy iti ever particular.
ht shows tîtat a vevy great advatîtage nîay bc gaincd by voller
bcavings in sonie cases, atnd aiso shows tîtat a ver>' large pro-
portion o! lte total driving power appiied 10 vouis wlten tsed on
sucit work is consutued in overcoming ft'ict'tonal resistauce in
te tnachine. 'rite pressurve rcquired ta siiglitly rcdîtce te tiîick-
tîess o! a strip of liard tool steel 6 in. or 8 in. tvide is, of
couirse. very great. anda te actîtal foot pounds of cnevgy requivcd
te0 do 'il, mutst bc simili. 'Tue consequence is that tue great
pressure sitlon the bca-ring causes corresponding frictionai
resistatîce in lietin witici consumes pvactically about 211i the
power appiied 10 tîte mîachiune, antd tItis gives to te voiler bear-
ings a chance 10 make pcviîaps thejvevy bcst possible sitowiitg.
lis a nmacine witerc the actuai woric ta bc donc veqtîired nmore
power, and tue frictionai resistance less, proportiottateiy, lte
slîowing nuighit be expcctedi to be vcry different. Sucb a case,
and one more nearly vepresenting lte average condition under
wvhichi comtparisons iih bc miade, is 10 bc scen at the establish-
tment o! the Gilbert Clock Co., at WVitstead, Coln., wiîceure
ave Goo feet of lisse siîafting, liaviîîg z04 beavings o! the usual
type, lined %viîii babbitt: metai, and-titese bearings were replaceà
by voiler bcavings. lite suiafting is driven by a 40 lî.p. walcr
%wheei and, according la lte brake or dynamometer tests made
2.02 it.p. o! Ibis svas absovbed by the frictional resistance o!
lthe lise simaft wviîen using the old bearings as against 18 li.p. witlt
tîte voiler bêavings, titus Savitlg 7.02 11.P. or 17.55 Dcv cetnt. Of lthe
wviolc power deveioped by the wiîeci, and 28 pev cent. o! the
original friction of te siîaft. Fourteen Mossbuvg voiler bea:--
ings tverc on june 29th, 1897, applied t0 a 3-inch sitaft, 8o feet
long, srunning 2o0 revolutions pcer minute, and subjccted to
careful and repeaîed lests whiclt sliowcd a saving o! more titan
S0 pev cent. in powver requivcd 10 overcostte tite friction o! the
slîa(t. runnhtlg in babhitedi bcarings. The siiaft liad hecît titor-
ouglîly tesîed whien runnittg in lthe ordinary babbitcd boxes,
aîtd found 10 consunme by friction, wvhcn runniuîg at foul speed,
6.21 Il.p., and 10 come to a standstili in 'two minutes aftcr
hcing disconnctcd <romn the source of power. Sim'tlar tests
wvcre made afler the siîafî: had been fitted with rouler bcarirtks;
lime povcr requircd 10 ot:crcame tue friction being founld ta be
oîiy 3.01 h.p. and lte shiîaf vcvolvcd ten minutes aftev bcing
disconncctcd front te source of power. Tute bcarittgs ]lave
been in tise six mntnhs, runniing :22 itours every day, and arc in
lirst-class condition, showiîtg little wvcar. and giving ver' little
trouble. Froni an article taken fromt The Catiadian Engineer,
en voiler bearings, b>' W. flayiey Marshall, C.E.. tve hearn the
resuit o! tue following lest A passenger train of six carrnages
flîîed witlî voiler bcarings tbrougîtout, lias been running for
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