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DIAXETERS AND NUMBER 0F TEETH FOR GEAR WHEELS
iRule 1. -As flie numbler of teeth lu the wh'ee1 + 2.25 is to the

diameter of the wheel, so the numiter of teeth in the rinions
--1.5, to the diameler of the piniion. Exampie :The number ot

teeth ii lte wheei 210 ; the diamieter of the whieei-25", and
number of teeth in the pinion --30 ;to find the dianter of
the pinion :As 210 _:2.25 is to 25, so is 30+1.5 tu 3.7102, the
diameter of the pinion.

Rule 2. -To tind the distance of centres between two gears
(or gear and pinion>. idle As the niutuber of teethit l the
wheei + 2.25 is te the diamneter of the wbeei, so is haif tise num-
ber of teetlb in pinion +ý haif the number ut' teeth in wheei, to
the distance of their centres. Example :The number of teethi
in wheel- 210 ; lise diameter of lthe wbeei. -25" ; and the nium-
ber of teelli iii the pinion- 30 ;to find the distance aI which
their centres should be piaced. As

30+210
210+2.25 is to 25, s0 i5----- to 14.1342 inches, tbe distance
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of their centres.

1 aiso give soute miles as to velocities. When wheels are ap.
piied to comutunicate motion from one part of a machine lu
another, their teetb acl aiternately on each other ;consequenîiy,
if otte wheel conlains 80 teelh, another 20, the one containing
2o tQeth wviil make three revolutions wiîile the other makes but
one. Frin ibis the rule is derived, taiely :Multipiy the
velocity of' lte driver by the number of teetb it coutains, and
divide bv the velocîty of the driven-the quotient will be the
number of teeth it onglit to contain. Or, mulîiply the velocity
of' the driver b', its diameter, and divide by the veiocily of tbe
driven-Ihe quotient will be lthe diarneter of the driven.

If the veiucity of driver and drîven are given with lthe dis-
tance of their centres :The sumn of tHe velocilies is te tue velo-
city of tbe driver multîplied by the veiocity of the driven as tlie
distance of centres is to the radius of driver multipiied by
the radius of driven.

Exantpie 1 -If a wbeel thal contains 75 teetb makes 16 revo-
bitions per minute, required the numiber of teeth in another to
mwork in it and make 24 revolulions in the same lime.

75 x 16
Here -50 leeth .Ihe answer.
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Example 2.-If a wheel 64 inches in diauteter, and makiug 42

revolutions per minute, is to give motion bo a shaft at the rate
of 77 revointions in the sanie tinte, required tbe diameter uf a
wheel suitabie for Ibat purpose.

64 >, 42
Here- --34.9 incites ;tise answer.
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Exampie 3.-Required the number of revolutions per minute

nmade bv a wheei 20 inches diamepter, when driven by another
of 4 feet diameler and making 46 evolulions per minute.

48 x 46
ileme =110.4 revolutions.
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Example 4.-A shaft, at the rate of 22 revoluîioîts per nminute,

is to give nmotion by a pair of wvbeels to anolter shiaft at tbe
rate of 15ý lthe distantce of the shafl from centre lu centre is
45ý itîches tue diameters of the wheels at tbe pitch lines are
required.

Here 22 x 15.5 is lu 22 as 4i.5 is to diamelers required.
22 x 45.5

- - 26.69, isuniber of incites radius of lise driven wlseei,
22 X 15.5
mwbiciî, doubied, gives 53.38 inches, t1e first diaitteter requimed,
sud 45.5 luches- 26.69 incies-- 1,8.81 icites is tbe radius of
the driver, whicb, doubled, gives 37 612 lîtuhes, the second dia.
mueter required.-T7. W. M'cCGabe, in Anirr icaiteIin.f

TuEF EF.Fi«T1iý OtF(;0tNt~ correspontdent of the British
Medical Joi?ï,îel states tbe diphtberia ii raging anîong the
peasant cbildren is Soutiterit Eussiti. In -sonie localities no chiid
iuder 12 is bo be seemi. Filîli and ignorance are doing their
work. " Wieis a cild dies of dipbtheria a litle cake is put
int ils month and lefI Iheme a few momuents, durinig wbich every
oue prescrnt makes the sign of' lte cross. Ilt is theit taken, out
aud administered in timty morsels lu lte other cildreu of' the
famiiy."

SUCCESSFUL DEVICE FOR GRINDINO CHILLED IRON CAR-
WHEELS.

Tihe desirabiily of itaving car wbeeis perfeclly round is con-
cedesi by ail raiiway men. As a malter of facl, il is doubîful,
if any of the chiiied iron wbeels in use are perfectly round, and
new itleels wiii oflen be found bo vary 1-16 10 1.8 of an inch,
amîd even more, from beiug perfeclly true. Wheels is service,
also, are far too frequently flallened by being slid, as a resuit
of careiessness oit lte part of tbe brakemani or of tbe engitteer in
comîtrol of tbe air bi-ake. 0f course, wlîen a wbeei is itot per-
fectiy round, tisere is mucb more danger of ils being beisi by the
brake aud fiattened.

Oit lte Virginia & Truckee road, in Nevada, il bas been found
that 85% of the chiiied ivbeeis condemuesi as unfit for service
were flattetied wbeels. This, ot course, is au unusuaiiy large
proportion, as the curves and grades are extremely severe and
utunterous on Ibis road, but on even the most level roasis the
nunîber of wbeeis tiallenesi in a year is astouishiîtg.

A process of lrueing wbeels by grin ding, iuveuîed by Mr. J.
H. GoNvan, formerly niaster mechanic uf lthe Virginia & Truekee
Raiiroad, and owned by the Ciiied Car Wbeel Grinding Coin-
pany, bas been adoplesi by the roasi nanied, and 16 pairs of
wvheeis lrued by Ibis process were piaced lu operalion on Octo-
ber 1, 1877. These wbecis have made uipwards of 100,000 miles,
and stili appear in perfect order, aitboîtgh subjeclesi t unusu-
aiiy biard service. Titis is a menarkabie sbowing, aîîd indicates
tbe possibiiity of a very great ecoîîomy in raiiway operations.
If flattenesi wheeis, instesu of beiug melted i) for oid iron, can
be lrued andi again piaced in service, il is evident thal the sav-
iug wili be enormous-Ibe inventors of this devîce dlait neamiy
56ý Tbe grindiug is doue by îiacing a pair of wbeeis, after
being filtesi on tbe axie, upon solid bearings andi siowly revolv-
inîg lhem uvbiie a solisi emery wheei, 18 inches in diauteter, is
revoives in the opposite direction against the face of eacb iron
wheei at a speed of 600 revolutions per minute.

One ofthese macbines lias just been put in, operalion at tbe
situps of lthe Chicago, Rock Iland & Pacific road. Il proves
titat the besî new wiîeeis are very much out of Irue, and the
coutpauy uow proposes 10 bave ail its passenger car witeeis
grouid dowu, being salisfied thal tbe prucess will îsdd to lthe
smoothness of the cars in ridiug, wiil be easier on the springs
and on the track, andi wiil do îuuch lu prevent tbe flaltening of
witeels by the brakes. They wiil also bave lthe flatîened wbeels
ground, aud expect lu save a large nuniber in Ibis way wbicb
are now condeuinesi as olsi iron.

Il is expectesi Ibal une machine wiil grind from four lu six
pairs of wheels per day. Tbe royalty citargesi for the use of a
machine ss 50 cents for escli wbeel grounsi. A machine wili
cusl about $750, a ds the cost of tbe emery 18 from 8 lu 25 cents
lier wheei, according lu tbe condition uf lthe latter.

The invention bas been in use over two years on the Virginia
& Truckee rossi, and 18 aiso usesi by the Centrai Pacific road wlth
very satisfactory resulîs .- Railwray Aqe.

ON DREILS AND DRILLINO.
the attention of many protessional nîcît and others interestesi

lu mechanical uperations bas for a iengtboned periosi been
directesi tu titis subjecl. As nuts be weli kiioiun, theme are a
greal maity descriptions of drills now in use-some good, somO
indilfemeut. The American twist-drills are now suls in large
quantities, and for soîne purposes answer exceedimtiy weii but
at the sanie lime Ibere are points lu be meckonesi agailisl titem.
Fimsîiy, il is vemy difficuit lu grinsi buth esiges at the same angle,
ansi if this is nul doue, the result wiii be that tbe bole wiil nul
be tbe Irue size of lthe drill usesi Ibtis wiil deceive a workman,
and inay probably spuil good work. Amîd another objection 10
tbemn is, thal wben the drill is ajout lu come tbrough the hole
being bored, the quick twist causes il lu worm îtmrougb at sucb
a speesi ltaI, iii mauy cases, the drill is either broken, or the
work forcesi up lu the ensi ut the twist, Ibus spoiiug wbat migbî
otherwise hsave been a smooîh bole. We consider that the best
description now lnu mse is tbe straigbl-fluled drill, whicb was
origiuaiiy introducesi by a Mm. Martint, ut Charlton ; but th15
gentlemant haviîtg lor- soute long lime cetisesi lu itake lhem, Ibere
arose a ditficulîy in prc curing Ihem. They are now, buwevýer,
lu be bad msore readiiy, and a sel of Ibese drills shouisi certaittlY
be founsi aîîîongsî the bools in every worksitop.

Wilth ail the inîprovemnts Ibat bave from limne lu lime beel5
introdmuced ln the varions sills, iu usosl factot-les, we bave
trequenîiy noîiced, titat excepl for vemy large wurk, every work,
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