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ON TUE STRENOTH OF TRIPLE.RIVETED BUTT-STRAP

JOINTS.
ln the October issue ot the Locieitotitc %vu gaive M r. John 11.

t. tupcr's solution ut a prublin ivcted joinits, ami iii tiis isuîe
%%e takt pleasure in rclprtoduciig a solution ut a stular liroblemn
il) Mt. \«.tri Clasoft utite lidin Locomotive Works. lThe
diîîitensbiois of the joint it question are as! fullows . *UI*ie plates
Mie (u stcel, ),, ot an1 inîchi tlick, and wiîhl a tcnsiie sîrcngrh of
55,000 pousids to the suquare inch. 'l'ie rivcîs arc ot iron, >4 of
Mn inch in diamictcr, rvith a shicaring strcngtlt of 45,000 potinds

ru te sq.îr mn 1.11 tedouble retedl POrtion tue pîltd.i ib3,
oisandi si, tilt outside ri)% it ib 6h miee. rh problein is,

r,, tictide m liat tiîc strcnigti ut the joint is, ii terns ufthde sulid
jilate, suîd in mrt.irdatL %% itli lte i'iîidei ph a (Lit n iane
%itih ducs îlot expressi) provide foi Joints, of titib tharatter.

MNr. Vanli Ciaili's solution oflthe problcmi was given ut lthe Sep.
teniber numiber of the Locilipoive ; but, as il was diere given, it
conîainied several typographical errors, whlich have becît correci-
est in what toiiows:

Titere arc thres: ways in wliici a joint of titis clînracter îttay
rail :(j) by sltearinig il lte rivets, wiîich involves rivets Dl it
single shecar, atnd rivets C in double shear ; (2) Iby a fracture of
the plate across the line 1)1., and a simiuitancous shear of the
rivets M1) ; (3) by a fractuîre of the plait along the lisse DI).

Let us considcr a portion oftthe joint 6à incites long, say the
portion inciuded bcîwce:n the îwo long vertical iincs passing
througi the rivets DI). ie stressti ot tue soui plate ina ut
of this iengtit is

Strength oftsoiid piate=634 x M6 x 55,000= 134,062 potunds.
if.the joint btcak in accordance with tue first supposition, there

aire foinr whole rivets, CCCC, to bc cloubie-slie.,red, and ople wiîole
one, 1), Iu be Thgeseac.*ie dianitter o! the hole filled by

tit- sie t beiitg, S-t4, 13 16~ ut an inch, lthe seLtiOnai1 arca ut ecil
sivtt is .5 185 sq. iu. H ence
'ýhst.iriig ';trengtlt of CCC~C .sm 85x4 x 2X 45,00o0 i 6,66o ibs.
<;ieu;triing sîrengîli of /) - .5î 85 x i x 45,000ý 23,3.32lb.

Sîrcitgtii of joint, on supposition (t)= 209),992 ibs.
'l'ie dianice.r o! tile hoit- filleti by tlt rivet, 13-16, 'vhen ex-

Presses]clccinîiaiiY, is .8125. If lthe Plate breaks across Bh, it
suoraice with the second supposition, te effective scini

tlt part of tue joint under çonsiderarion is reduced by lwicc titis
aintitt on account o! the two itoles punched or drilied for lthe
rivets CC tai lic oit the linîe 11h'. lience, the effective vidii of
plate aiong titis uine is

1lence, the resistance of the 6>4 in. section t0 fracture in this
itanner is
'k*nssûiî3l strengih of pltr atong 1111=4.875 x )i x 55,ooo = 10o,547 lbs.
Sheariiîg sîrengîti of onte rivet in row DD=. 5 i8.5x i 4.5.000= 23,332 HX&

Strengîli o! joint. oit supposition (2)= 123.879 tts.
oi thei titird supposition, ove have ittercly lu break tilt plate

across
6.5-.i25" 5.675".

1 lence, tensioni strengîhi of plate ;tcross DI) - 5.6875 x )4 x
i5,000= 1 7,305 Ibs.

l i .ccordaitce 'riîh the 'i>ladlpitia rule, 've are tu akc lthe
ieasî cf the thrce strengths of the joint computed :rbove, and
divide it by the tensile strength of 6.94 inches of tite solid plate,
witici sîrengîh wvc have -ilrecady round 1u be 134,062 ibs. Obvi-
uusiy, the joint is wve'îkest aiong the line DI), su iduit we htave 10

callits1 strcngti 117,305 pounds. Hence, te L)erccntlage of
sîrengîh or the joint is

11i7,305-*134,o620.875

Flenice, the joint, In its îveikesî parrt, lias 87,4 pier cent. ot the
strengîli of the JOl!ci plate.

Il t ay be weIl to say titt tue nutniber 2.4375 1m1 the ctît rcP-
rescrits tue distanice in the clear frot edge to edgc ot the rivet
holub, though fur Ille sake o>f cIearnelsb, il l'à 51lovvt as~ iough il

e (solîde fni lous tue lic.ul ot une rivet tu Ille liîed ot the îtext.

IT LITERALLY FILLS A LONG-FELT WANT.

Hditor EutcTNiccAi. Naws.
D)I.R SIR, 1 11.1e retCecd foni issues 01 )orir %lut.iblU

palier, the l~.~.iu..î ~ ,and 1 find eaklh noînhffer muore
initerestinig. Il o as jubst o ha.t %o e nceded sui C.tn1.rda. I orteil
tciî .rnno> cd tiîat uc o erc tuniie u go t<î the bt.ttîes fox sutdi
information, but thrnkh to > ur efflorts tiî.r 1!, ito% a Loitditijiti ut

the pst. 'utrs respectuiiy,

1Electriciait Kingston lcnitcn'iatry.

HORSE-POWER 0F ENGINES.
Editor FL&tci-itiAî. Niors.

D)EAR SIR,-MNr. JoIIn (ait, C. E., unde(Irtatkes to aCt as at
"6governor» tu ie as to rate ut travelling of horse to f'înd horst-
power of enigine. T1his is ail rigîtt as long as the 14safety Il and
IItitroitle I valves are uir.aiperccl wVIth, the work WiU1 still go on1
with perfect Ilsafeîy."1 1 find it ks necessarv now for mie 10 act
as an "autonmatic regulator» 10 him. in thiat m:rtîer, 10 put liiii
on lerrr/irmi:.

lorse power of menus enginse is only a conventional way of
expressing a certain size enigite, ani no two inakes of engines
aire alike as tu thecir liorse powver. But we rviii assume dtIli.
Il. is dermiite anti alike iu aIll enrgines for tite sake o! argument.
Ail engineers troîn WVatt dlon, cxcept NIr. Gaît, %gree tîtat .a
horse can exert his pouver 10 hetter or ail acîvantage ai two and
a liait iles per itoîr or 220 teet p>er minute, ;tnd take thazi ride
ini cacuudiiiio. Mr. \Vatt calcuiaîed his i-1. Il. oit tue largest
London hiorse (ilourin). lie %vas clesirous of his engines doing
aIl the work possible, or ot ratiîig thein iier radier titan lower,
so Ihat where steamn was substitutcd lie couid dispense rviîh a
greater nutber of horses to (Io the wvork rcqtiired.

Mr. Gaît says that "lrate aI witich htorse is travelling is niy)
one tillent in the calcuilationi." Certainiy il is only oîîe elemient
but il is thse cleinent tuat is wanting iii lus calculation.

Again, he s:rys "note the rate ai wlîicii the hitose is tr.iveliiîg
has evtry ilting lou(lu with the tffect but has noihing %vii.tever
to do vvith tue resuit." Ili ittechai.njis ti i-, incomîpatible. As,
1 saisi betore if you (Io not take tue rate al whichi the liorse
trar els int caictilation, %oiîý take iîtbo t.itr.ultii lthe rate .It

whichi the engine travels ? l'lie une 11n1isi, Of 1Cessilty, ]lave the
saine unies as the other in order-to compare thiem,-.vhieliis avJi.
Per minute Air P*erte at w/s/c/s horse travels, in caicuiating the i-.
Il. o! steani engines. For iliLsI ration :Hl. 1. o! steain engine in
nuinerartor ; power of htorse iii denoîninator
33,000 ibs. x i fi. x i minute x speeci of piston 1 1. P. +X, wlicn
33,000 ibs. x I fi. x i minute x what ?
rate ai %vhicit borse is rcquiied.to travel is nu: takzer n m calcu-
lation. ln fonnula torrn il is iliios for calcuiaîing the H. P>. otan
engine.

Lct A= area of' piston.
Il = stcaîn pressure.
S =distance traveiied b>' piston in~ feet per inuit.

A xIlx S
33000 X 220

If you %voîîld buiilan engine, by yuur fortiula, and guaraînec
it tol be of a certain t-I. Il., it wvould bc liku tlt New Y'ork strct
car horse-you wouid have 10 sing "ILittle Annie Rooney Il 10 il
before il wouid IIbudge" I i the stateci il. Il.

WVe are il ciiffeientiy constructeui-sce, réel and think difler-
entiy, and have dlifférent opinions. 1 likec 10 sec a mani have
itis own opinions, anid have backbone enougi in itin to assert
his opinions, wvhctier rigit or wrong.

Anyone who wisltcs tu puràue tue bubject furîlter niay wrttIt
profit sîudy any of the foiiowing works : " liutton's PI-acticai
Engincers' Handbook," IIMecianic's Own Iiook," Raitkîn's
"Manual ofîthe Stcain Engine," Norilhcott's "Stcamn Engîne,"&ý-c.

D. IV. Ross,
C. & M. E.
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