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PREFACE.

58 R omford R oad,
Stratford, E.

January "25th, 1904,

A meeting Of the Institute of Marine Engineers
was held on Monday evening, January 11th, at the
London Institution, Finsbury Circus, E.C., when a
paper was read by Mr. 0. Sumner (Member) on
“Marine Petrol Engines and Motor Launches.”
The chair was occupied by Mr. W. C. Roberts
(Chairman of Council).

The discussion was adjourned till Monday,
February 15th, at the Institute Premises, on which
occasion Mr. Sumner hoped to be present with a
small motor, that the details might be made more

clear by references to the actual parts of the
machine.
JAS. ADAMSON,

Secretary.
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temperature deflections. are madified by testin
sprrﬁ under t?r 8 rfrtrons of temE P/atur? L?nrper
hich it 1s intend owork and ma Ing allowance
or the same ut the data arrive t will—In a
marine .petrol en%ne at an rate—he somewhat
misleadi unéessI (H“ [ature _?I] com ustion | ?
ascertarne a allowe e very pest o
sg S an I rn rcators glye . conajtions
trs co en%rago eermrne r the desrﬁg
rove utasrtrss yté)???/
bsolute ﬁorrect in its resut t rake . test rs
theoew H d be rnsstebdu rhasrtrstg
actua Pwer nt ran sha% erp the Indicat
\ rict

ﬁ P absorbed 1on an X
chanica |OSS rn converting a crprocatrng motio
IﬂtO a rotar

one.
rake % re power is possibly. a ter rﬂ
fr eI nd rstoo some marrne en INeers, w
%rcht Itg:%rrr powe)?J \ byt elsenagres "
rvense 15 absorpe ]bx %ra e aoung E aﬁ
asef re stered. e

IS securgdﬁl Ct%daasrgrlréth ?an eane Ithoenor??r8
iprrr]n tanr:emrs susgrenﬁrl tot |
Wtee ?rr(%ﬁ ar?%ch TR AR e
nt e
H nderneath If, an are(und over?r
[) an back %ot esam srde anqd h g 5tretqh a
%Pr \rr]rerg l % rom rtﬁ ﬁwer no-y
ert— raﬂe ar undS % P
lye E?rver rtént]heeaag%a ﬁq(w hrc Wi fvé'r%ﬁ
w

syst?m a np
ewr\fldo— ne round turn % a,Ca Kas S aep
O?rYVhICL n Inten L carry th
i
395é[h It touchest eser esp(r)r{r%r e W
[ erere gree whr reduce he
ﬁeegeb th eyadpgftron of the Wereqrh S_ljﬁ thg san at
4 n\%r e 10 ItS cran at w an Ioad 1S 0N

pull't enum er of revolutions down
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the number of revolutions tabulated at the time of

e fest.

R S
g ﬁs thall narl thandaﬁeng%e th 88
eTand on a left ande dpgme the star ota$
mto% etl] equeawlesaare Pme%lvenflr tU|ear agt
g035||b o as to ﬁt hlﬁﬁ%st seeg %fae In t?]

Eweantlmae we|§ Rrwe increased or
ecreas% as the case e, until t Fee ometer

onois te dgrec s S?et . alater é)té%”tr? rd%”

?rnlctlon ?Qea in sFre th en(ti Rgngfrom the sp 3/
eter th es rmgh anc tual w

a supstituted in t oowm
ICR]W” give the req uwed q—?Pf g
BHP. = (W, — Wb)XNXC

33,000
Where Wa= Weight jn scale pan, to which .m
1 dH el 10 wlah
wei stra exc tin ha
su rte romt nba]r|k
n ocks WhIC
ehol n esr
b= e| t.ind |cate on spring alance.
= Clervulu?eor%%(geo wﬂee or drum upon
chnhthe rake 15 acting.
Rotary Petrol Englne —We have for a few
months bee ed Wi menson so e-

Ha extenmfngr tgronmoetga)ip na ecnleﬂ]t ave
e%ﬁ of t

roduction 0

esufned on his C|ent upo orm em-
rac Tg IS prmmRes IS now " rapidly apProachm
comp tion, owever an agturvetrdvaorrun an

tst snot ef been m
e, |% con?dpen am  deh r

gre"nﬁ“ouesXPJa'”' %Wet%telrs Hn ?Sﬁluosm yythaatml%seta Iby
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eveIo ing mare power op at least the same, 01*
ns mption, nason can emo frate, but
t e ttee will cet fthem at a later

atde orwa]rt totftJ erapmstot tt |saen |ne |nn|eae flons

aetajfc{neeoert Cg)ftetrsa ﬁ pCC g n/ex
sesswn nV| to qive a m re a nce

a er fhan thlsvet e menta one on thlsamos

-(as, orh ﬁb |n erna
Mm usnon en mes as the su ct a to the
emb rs of hs In3|ute I WI has| su aer
é)OQ etechnl rnlgthe pr|nC| eso e3|
r both avgl t0| en |nes— f
pararfin an et ol en |ne the |tf|cu
il Pt oy
ew are s |ent|f|€7 cor}/ect t%ec ? n%]
Iculties are:
1st. Incomglete scavenging of the exhaust

em .of ignition,
rg. namcalgloss inherent to recipro-
catmg engines.

The first, despite manz inventions nPatents

stlllexnstfs1 a5 af. Eesente der(}/ arge o qh Qressed
n‘m IS Ignited, Instea { eln pure, has inter
ed with |ta anHt y 0 % B romt

oualm t‘se— uantlt F ual tg

e entire ‘clearance or compr ssmn volum aH
gx portionate to the pressure”at the moment t

i

gir)ea Eerab(l)er anm ar[gore [ qLarl ?eu% ear‘%1 tﬁXStTenctﬂfc ‘gj“u'%%”

d— he remen%/ for %s defect introduces th
qhuesnon of. rotar}/ Ptors that is, motors IH fw
Iston j anm dﬁ rm .’ shrunk’ on the shaft
rot n wn [k QI[% |slpensmg Wit connectnw
cran are as “desira Ae as the
arsons turblne but Inventors—who are the greatest
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cranks imaginable—do not see ra the fact—
clh e%nevrgent from a. cose sq rf P and co
garrsono aﬁ and steam en Hre |a8ﬁ s—that. the
ne 1S an explosive agent, and the er essentra
an expanshve one. -Rofary motor wr certarn
come to.the fore wr hrn t enext ears, utr
X Brnron the never com ousf
rer cating. e |ne becaue in 0slve
texert its pfower . ona FCt drrve whe eas In

{ er fary the ¢ hYerg of that sameag ent Int
CIrc arﬁrrve entalls ﬁr ater 0Ss o1 power.{ an{h

Fé?a”r O ragcirccating erofne,  That 0

thh elieve, Tor wh ﬁ ensesgw dr IOcertarn
gear It gnds other etarls ar more delicate In
ction and adjustment.

The CHarrman was sorr hltthe Rerwas not
¥et rint However, It %ber the n%t%ute
ﬁ IStr1 utronéh trmeformem ersto re\ﬂ g ore

arrssron {00 [

e a(ﬂourned Hr
a also arrang or a mo el to e delivered for
Intr tion that e enrir but, unfortunately, that
moe not arrive woura oweve[) e sent
ntot eIns Itute, whre]ert cou oref e
ISCUSSIO Iace e weremuc n eb ed 0
umne |sve+¥]|ntere tin gaép nmarrne petrol
rHotP aunc osemof eem tobec min B
ront, an ereevr ently goin t stay. (h
‘H-‘C was oPeweI wor% the atte tron 0 st %err

ction as far as possi S SU rrse t0 hear
e Americ ns were ahead e? erh) In reqard to

el ‘ nes and motor auncnes; It was
b b Tl

try 1o ‘a ead

em sqoner or later. ey a very rme\/I
are that Fetrrrn he was sure r.
umner wou le se to answer an¥ questrons
that t emem ers might like to put as Tar' as time

would permit.
Mr. W. Gardner (Member), who opened the
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drscussron said he had n(%t often had the ?Ie sur]e of
attending th meetrI he Institute, of which he
Was .a em er a‘ e was afraid a vefr¥
nom\nal eJ tw snot alwa s convenient 8

e who lived in Surre to 0 o nto trator

ut ewas qurte erfain |

ggrh § Setételrrtt atajvyﬁ ’ etrrenws hemgﬂthg elahcad
LA e
raetrce %gh Teas Mr. "Sumner ﬁ now t a){
ﬁarwgrr ctrce IS firm as ctr a tshat g&r
nteres ed |n £ IatPJ aﬁ ofﬂr a er \%ererﬁ
teaut or eerre to his exgehr ents in regar
foaro aery etro eneme hecaus &m mr(asaso
e”?ﬁgr at {Eeap?e@]eln%r rr?r))( eerrrrtnent aréd not teﬁ
what thosee ﬁerrmensw re. fhe? Were, however,
ver holﬁ that In less than the rirae mdrcatd 4

ccesstul rotary pet O engine W u 6 evo VEd
e rotar re tnum er 0 anta%ves

engl
m X %rr ;SOV\S{%G%J[ {0 B WEI’ VFESS )_Ean Wel )he

hnar}r recrpgocatrnp Petro en Ine. - He wou I Ike
umner for comr ab\ the wa¥ rom
reston to give them so very enj ya e a lecture.

Mr. B. Ba arth Vrsrtor as ed if
Sumner coul |vete ao what was t e
ean ressyre nthec erso 0Se petrol engines
s e e o
otqr cars. asmaf ranch F¥re the. dimen %
" B

re urredco "o T’e({ehoqug/eenﬁoérlrverhe i g [)X
Ve the owert mr%an ressure neeéiae to;beml
ﬁuerrrctsr((}% rg were t Er%t%rgt g’f threort:arsf (5 i
recently oﬂrer e}r/rgrnes %8 been tried.  He Hag
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Jkﬁdc é)ng t(h&trgte%% ﬁ)ressure for the hors$ Fz%%eég

gg uare inch
mo or cars ere ﬁoncern |t as odpn) di
N eri ow the orse wer cou (?
the ¢ |n er aII tth |I| tna} easé
autu e uto o l+ es worke
ou he h rs ﬂow_? rom h ac |on e engines
801n ep | ey took the rise, and time gceu-
In°n %otlatlln% ;]t ether with the weight of
ar and so settle 0Isge- owg m| the
horse-power caswere wntt own to less than
g 0rSe-power. a ew o R/le cars were ov
horse- now% shs r ner wou
eaetote twasa ajr mean

res&ure tooget out 0 hec Inder In éro engines
orking under reasonably favourable conditions.

Mr. A E, Ash (Visitor) said that vy]hllst he had
qJ one tlme been a mann engineer, he was now

0 engagﬂ {0 a ceBtaln extent on_motor-car work.

5 rkmanship about those. engln\xfltwas a ver

ja knew that a ?ood
em, an

?erfntsrinegtter 0 sﬁ%%mtmractli
wougn‘ﬂ(hu E}n rt tan eftiuenl OYhe WO‘
ﬂ an e same fime san eche mﬁ]X
0 ghwusa e, ecoH #ucnon of t epestro
Was er, a v%rg/ eﬁar] matter a]klni;
ﬂa””%e”?'”ee{ﬁ V\(IjOH |et? conve% dea
me suremeen tw 0 san Was \?rryor hn to almwaats |ﬁ
mo%or w? Q te cou? g |t ca e very
ear p echon hns ar] a ?r one
°nahhnatcnn e R
QH nbas Ot %rr%e etrlg\!]vo\&hf beﬁar hlﬂ? %%#Bfﬁstheﬁ;e
rema
Mr. Sumner said the last speakerwasunaneétlo

bly correct so far as car work Waa concer
the’ same accuracy was not carried out In manne

n regard t
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work, so far as he was bIe o saly [t was de irable
{0 cﬁ down the we| e

0 ns as ow as

ther wasn de5| ma ine

n tr Iauncr e WI'[ 3

%Ct% ac(?d aeb | e "to'15 oW, p?v%ea” it ence
emaorlt erso m ne etro en mes

tewe noheen Ine. Djer pe ho
or| nally pyt car engines into aunc es re N

roug er% t i gracoe 4 Iaﬁ cﬁo SUE ﬁlcrﬁa H

i su
otentalgc TH VW re ardft

tness of wel
the UEStIOﬂ 0 [ESSure,

on the type of ﬁme ﬁ]reat dear 2 cycle
Lt?we onr orPepo f whic ha\g any awnh hi Xa at
enf was a Ine, at en

Er amean ri%s%e ofcg(g rbenﬁrou % % nesﬁtégkne

a Was e _compression
roxnnael as e mathuin ress;{a a(n
|n arieq according 1o t eF n stro

p%mée some pe EJ sisted on
reatergﬁssduean |ameterw ISt other manu-
ﬁcurer arger |ameer ar}\? less, compressio,
thus gettin greaerplftonarea aturallbc/l e results
were ot tfre"sam vY rather a guestlon
ap Wlt? and e WO like ‘o Eprwar NN some
la rams fo w Ic %ely cou [ e|r own
conclusions. It was rather a t |ca Bom {0 go

Int attlsstaea ewas Vey Ide
g e of the ma Ufjot orough Pamt |syact|on

Iy 'q%aamasa e.t e

essdenﬁla to ex Iam og/l arles
egnault on |ne
en |ne erts er arn scyce o 0 ra |o
T sS&%Ef da?aq fosravmvﬁlch a |n e pet an
%e en 8s however, to w .W“ Baw rﬂa eafrers
are 4-¢ e an In theése—in fact, in numero scases
er square inch IS an accepte
yn §V

now—

pressure means uncommon or abnormal,
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the hlr(ﬁh aximum Bres ure and short Str%h
moder oil motors are taken into .account
suc 5% Bnean pressure maty occasion .a Fressure of
ﬁr lPehr %uaremcha the point fre easgtot e
exhaust, suc [] ﬁexc smg oss 15 but t e
mevdaﬁle resultant o e N spe P com
fe]lon ort stroke style of .motor whi sdp? to
avet ehlg est economy in consumptlon f Tuel.

heart vote of thdﬁﬁs thMembgrurhrh rrogosmg Ao
sald it gave h g[leat Eeasur i0) ecge ﬁ

%natﬂeeten?ﬁcai emaH Peraf)tergtthaaf (? recen

Eeen Iven, Was one ouId en |tseftoalen\%ty
'rsa%‘hé'a‘it nP?hmlr in ojt%rs moere SpEcla
arme !< 3 F ? eym otehgr e?h e
ent at n| eIt |tte ﬂ]t 05

on aglceomnnt]% tettHe ere |t to Lijp ere nISC ssmn
mrcu atlon h ?t%)(t aleex daln[h/i
esuntec t'had not enmor H/ ISCUS e e
h ou ht ew sufficient o esu ect
to oanI)_/| urt |thte |scu 510 tkt
e oud (Yeb ease to 0 ect
up urt er, If 1t woyl ve lent Tor t e
sjon to e postponed, on oo Ing aroun amon st
the memb ers e ws o o%mon ere were. ma X

entlemen present who would be only too anxious t
ao a ﬁttfe fBrther into the matter. y

The vote of thanks was cordially voted to Mr.
Sumner.

The Chairman anno hat the dISCU
would he a%our ed Hﬁ d ebruar Ciw
Instea erarIY P ag ma
mten ed to smtt & convenierice 0

ddte of thanks to the Chairman concluded the
proceedings.
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ADJOURNED DISCUSSION
AT

58 ROMFORD ROAD, STRATFORD,
ON .
MONDAY, FEBRUARY 15th, INF

Chairman :

Mr. W. McLAREN (Vice-President).

e Hon, Secretary : | regret that the author of
the Paper is unable to’be with us this evening, as set
forth in the following letter :

“ February 11, 1904,

“Dear Sir—R errm to. your letter to Mr

Su ner a sa at ov?m {o"an. unex ecte and
una OW Hy

a@%;.%aseg'? %?%“naMe Siterl e s
en?.nl R

t
elay Far e nu berof engines are unde%conftruc
tion, but n ?neo th gm canwe gugrantee ede Iver
of I tlm% or the .discussion. H resent
greﬁsure OWever, |s om whatf % r. Sumner
0rises, me e will obtain the consent

51 {0 sag %
ot 1S co-directors to the resentﬁtlontot e Institute
of one of the flrm s marine petrol engines.’

In the absence of Mr, Sumner, it was decided to
still continue the discussion on the Paper.

EX Msc}glblﬁh ar?nreal\gergﬁc” k2 efneodn tte SBPA ﬁ
ar anlsm of t eneI mternal com-
ustion turbme

The Chairman then asked IIf tqere was any other
gentleman present who would like to make any
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emarks on the subject. Mr. Sphearer, he thoyght,
l!rad noB taken qusrtejthe g,\r/lect Ih éthe aut g?

ag) ut a %uesf)ron had been asked at their ast
ﬁr etihg on the subject with reference to turbines.

Mr. Spearer.Said he had raised the point with a
view fo eIcan information .on ﬁe subfect for t e
benefit of others as well as himse

%)he? Wﬁ‘ﬁ%ﬁ?ﬁﬁ ;ﬁ]a({/eersa elglctr(ir)trohnenobehehg Iglr(rjrgOf
Th rrnc aI features. of this engine were that
gt %yrrga?r%rf"ﬁiﬁr”ﬁﬂa‘rde Wi
%Ee s ourwasgc mpre seg Wncrlgn I%ﬁ H
%st Brstonx 8 t?re Fower N n}rts
stroke rt rought the admis on S %
Wprs?n qposrtet Ipass pe in eee
r tusa owr our o asrn a
throu e a mlrg (r)on fp r w hic rn %rrced
e/ ?ﬁ ”E?Sﬁrﬁi? rﬁrrzhe.;?"rmo‘ﬁﬁ%“fr
arEst rlg yr ﬁpas wa % rq_rfr)teéTay an e?egctrrg
é Bter Lon cﬁ (f xpansion
used er%nrHono as org Iprs{%n
ownwa kb‘ e rs (% owHwad
exhaust port wasoene? ebur rodu%ts
of .combustign were "entirely ex auste [
Irnger everpe ward pressure ave({ was

t ere enew vaBour w rc bee
ress rn the crank cham er bg/ the ownwar

S'irroue Othteeo[r{Stgn e hg er eeev!Frg tgﬁv é
i

ownward

Y ItS pressure OFCES Ogﬁl’l the v hiE

Iow t new vapour o a nter th
& ?yﬁ ownward stroke of t?re pIston



Fig. 4.
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gad given .a momentum to therer vY]heeI which

fove the rstonuwar again.  Thus t evaJve was

0sed, an op ore the as was co pressed in the

m})per en linder and a ne arrr]e of vapour
as agarn draw Into the crank chambe

o Hulme %Memtfer of Council) : These
engrnes presume, are small

Mr S : The ra eter is 35 In, for a
I-é aﬁdeers We make them up to 7in. bore
and in. sto

Mr. Htjime, contrnurn% said his e gerrence of
rnternab ombustron en} had (f n some
ARy A
% ended ortl S t ey were usrn \H
en Ines, if the F % the ordinary town Yas, rt

re econo g to eav% some of the exhaust. in the
N0 i L a‘mty ere maing tet s
&“own as produce?ﬁas ;f ﬁas ar ettert Qear It

In s eg fhe econonm the two
engrnestnat had been descrrbed it would be necessar
to rrpdo thern competition In order to seﬁ WAIC

wou two nt o work on the least
nsum tion en ines of t at
ass it would esomewhat dr to un ther}r

a ver xperiment unless t ere run for a

consrgera%e trme e Wwas .certdl n\gl pInion
when the Y\ére USIH\%OH%;t S whic were

[ngveea rl?tn]e OPT rﬂe exnaust In the cylarrrdeerconomy 0

g W Thearis oy, tould you advocte leav-

Mr. Hu me, replying, . said that they. got
S(ri)\rrr?enrt?)goduoegq waéP lth1yueret%oS|thge exErIosruorﬁ Al TH

r.s said it appeared to him that, as
the’\?uel 0"h grexp odets QH to produce a certain
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r\%sulf_| the purer. |t as the Petter He had hehard
ulme’s point ro%%r(rj orward on mo[
one occasion, an consu te eople Wi
reat %xperhence of thos en% s, an they had to
fh e cleaner the Bxnaust.an me mr%re
orou eb avgngrng of the  cylinder, the better
the results obtal

ol S0 BB BB
Better % gle r the vgrﬁ fsnrgo%t ut when rich
galses| are used | have found |t an dadvantﬁge to Ieave
|tteofteexaustrn (s sé t]Fr[r) -
expands it still further

tur 0f th ernc%mrng as, an
increases the pressure.
[, Sanders . It reduces the weight of the
explosion.

Hul You get greater value in_the
(‘ﬁ/lrr&riesrleplfremteo the mc?easego? temperature from

Q/Ir anders - 1.do not think that would
oo %nt might. Induce premature com us-
the colrne ssron IS eXCessive Rematug

nrtronmrg t fa %ace and that, | think, wou
Cause premdture combustion.

[ fLuigs “You ca?not et premature combus-
tron uicer’ 600 degreeso temger ture.

Mr. Sanders : | know plenty of cases where it
has occurred.

Mr. W. E. Farenden (Asso ember) said he
Was very sorry that t eauthor of t egape as not

ﬂ]ree Hg tvr\]rou gveg\r/neg Loer there were evera ROIt s
early part o# his paJ)er ?re re%er e Specliic

[
9\/ petrol ran |n ﬁﬂ] E f?
t Idb the 7l h t trol? |
somg e’\rlr%Lrlnes ﬁ qre ; t e petr% rfreser had %
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Bchflc ravity of from '82. and upwards. A littl
E ﬁwwen eaking ofanlrn?petrhat §

(P Su stltuted eoriginal le %e

sald “ the Petro |n the Ian was Ut t
Retro entering the va orlser wasa wr g 3/
ot |tacomp gP * referenc d one 5
conve e petrol ro t etan ot eva |ser

g\ ewas more |1e o&;e} ama ed ess it
wasw IC author ha glven
We'%ltl of IE ebn |ne as fgrmzare with tﬁ

a engine, byt he would like to know 8

Ighth etrol aunch en(ﬂ %s Bﬁ
Wit ste? aunch en&;m% S0,
s Y el

fw %u ﬁor as, to ronn? hoes a 3Nnes

08 evo(!u OH or ur%esst een?mes ere
theeilmeequ?ou(;d not be m\%n aEa“’é sSL\J/\EearCre Sntnh|%Ir
i ol bl %ge“kse s |

durahle VY ?1 hmedy es? ned to r ?ﬁr
ears W|9L||t tle trou e an exg fA #rea

Yﬂre'“ a0 ﬁer mote serlous affay tnan 2
so rei r¥0 tained. llceaut or had re?erre dt ﬁ]
etro |ne asn%t bein arever3|Bg % oua

t m‘e tl0 engmes e rever
Eh t was E nderstood, W|th ucciess EX

the three I|n er r eau en ine.
au thor tell e]m anyt gabou that enrome9

slcaer t Jcoul be reversg stantane-
ously, and the speed varied as require

Mr. .Shearer : Doﬁs that Bebrtheau engme re-
verse with Its own mechanism or ygearlng
M. Farenden understood that |t eversed

stantaneous |ts hanism ef
ea% enﬁm 3/ GSSTS, Thornxcrot
umrer ald ew ld i e to give t 'ﬂ
trip Inone o aunches.  He thought tney
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entt] lgf t%elsveréega}q tc%u%celp ts%] Qﬁ gTrg%arpesstthlg
i eonew shouI e |nshst N aallet

IS t eacu wer In the cran
g el tehpt e author re ardln t e ho se gwer
by petdp mators, at t rae
0rse- ower so be | 3|se . |ca or
|a%ra s coul aso eta en asac (5 to se
10 nwas sat sfactor or cou e. Imp rove
e saPrea saving |n he
qucr emo dal accessorhes as cq
WI'[ the ste aunﬁ Bngl £ wgt ts bojler
n connect| ns. He wou qad If the author

wopl a’] chesso%renst ha%'?t alnch, g motg; apse”eed
FEII% nots, and roxl ate cost of s me:
? ) sump on o ﬁ Ber day_to rur]

and ¢

aunc otat5|ze J]nog t the ‘Councl

of e [nstitute woyld be er Iease to acce te
aut orsprolnlse t0 orwar ans angd sections 8
rotar mew hen the actual trial runs an
tests een completed, andt wo d look for-
alrd 0 \nn ot o paper |m on that
valuable su Jec

Mr. C. PerklnséMemberr)‘ |s. that a refergnce
to agotary piston engine or an engine of the turbine

8halrm n.. On the turbine Pnﬂmple Can
Ma anders enll en us nsome of the questions

ave been p t orwar
l\él Sande ould .be pleased to o aII hg

Iscussion. ~ He w s
u u er not an en |neer S0 e t e
ould not ame h| t them s what 0
e i, bl e
how tro wa%n an eurous sman
% on

GOPﬁ nite

pe that was a he coqu say Igbout it Tﬁ
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next oint ralsed had refer nce to the nu[nber
revo tﬁlons |nute ore his firm t0o the
tned to run, as.an experg%s t0

il e g A0
hé/ tet]tgt?that art| uFren ine Pnto af)oat thc?w
t;tmyso on advantageous terms, S%bé tria

plét thoef thloat |trht%t]he water, Ib orerunnln]g
iy

h revolutions caused t
eak so ?F he en mes ¥vere stog
Irm genera y used lead or con %
the petrol rom the tank to t eva orlser oppe
as very hut he.t ou ht |‘ ore liable to
acture ner VIP atlﬁ ead. Lead, elng
more uctle wou fa eug ratlon etter L
wase3| s]o J C]&JE All h|n
cons ev\} a efoun m
satls actor It e ard to thec st otrunn
en IS, h gnt | was enera as a
ROl e el Gl
gn mer Is)e ma or Sgld it onh[/J e/d a]
l_ngr éper hour, he I |n at suc
engine was rea engine.
eﬁr%l was’ to he o taln g aIIon 0an
en |ne¥v con ume abou chega lon per
our, €os n? g af trade r,c% ex en es
were rease eanngs an ricatl ﬁ o]tt
nt/ inder ; Htt ese8 tﬁe not very extfg Blve hey
qh fsa at ari H.P. eng me éun at.a
of Is. |n er hour, If they could obtain
te etroI on favourable terms.
e Chairman ; Brake or indicated horse-
power
Mr. Sanders Brake
I\/lr Howie : It is practically the same approxi-

mate
S sajd he thought the B.H
wou% he "th”t grrsthe |Hnj heca se there mustE
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som Iosson arrrvn t the propeller.  With re
enarne V%a Hjoﬁe eb hejjrt ﬁt

uestion of wel

%h 8 %@b%u gqo enetne would
a out 930Ib He wouﬁd IrEe to “say that so
ar e(r{s testing was co cerned . th err en r es w re
teste and th were a terwa(rd
P F ler, .an ere then %pe
evalving in a larg etan 0 ater
testrn% ssessed ob vrotr(s a vantages m

hat'the engine wou Iturn Ahe P épel er whilst
the engine itseft was not allowed to fac

The C Is that tank of a upif h
of watgr tﬂgtrtrhg r]aunsch varlrou?t? beodraa\}rjrtr]ngorm lep

Mr Sanders: No; it isjust a very large tank.

Perkins |t is the shaft that is passed
through into thneS tank. d

Sanders . Yes. The shaft passes through
ﬁ bquheaH fitted rtt] stuffing boxes. Contrnurnﬁ
e said he would [ike to t them of an
terestrng £ase concerning one o errengrnesatt
resen time. A enteman who was a screntrsj

ing 0 €5 10 Balns ecim
i td‘ata?'frt b e

ms, an one o g 8
t rrve a Wi c e net was t down to
% cand t at engine Bee
2 at oms ro ‘one reel to ‘another in

twenty mrnu €s.
Bert eau § qulnder eng”?/or}r know anything of the

anél\hrn orpthat ar Map sard h%u?'%vﬂﬁtrkogug]\%

{0 etroleng NeS reVers ngFr)n ngines ¢
and would ereverse orts wee dm suc
a position’ that not matter rc wa
engine moved. om trmes twouI rt on
antl sometimes the ot er, any manu acturers to
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them t start one w for he screw ro eller was

screwe othe sha ffhe)f turn e wrong
rg Hr unwrndand they want ed ore-
e they were to swr he| nition, ust efore
t e en | ewas stopp as Col

I
t e to tret e ere t0. swrtch on th ecur tpanrq
een |ne tatwa ft gwere

ou re_Yersh
H P e see one an one

Imself once In ten times. \nrrt a 2-cycle
engine. The engines made irm did not

reverse.
CasTne Chairman : There is a fIy-wheeI in every

[ Sanders: Yes: otherwise the co |d not
0SS lY s?antet e engine— ther?/ I[d no ‘a
Eower n., t was” made | Origer, anq
rou ‘ into t e en me% turnrn t e ﬂ -Whee
grlaerrt urc%n r?r Héon \d}/ﬂ e odWehegrne IW
coul aqrtwr aturn toaturna d)ahai]f

hfe Cgarrman Would the propeller turn also,
or be free

rceo\nenrg fe lﬂgde ro eqleers In ordeeretnoglenesse i
ont e operator’ N tur |n ve t

was usua to red cet ades.
} ngine starte ug ades er% ready eit er
or ahead or astern, s t ecasemrg e,

Mr. Perkins : What is the size of the lead pi
used fo Ednv'g}? the petrol From tﬂe tan|< t0 ptﬁe
vaporiser ’

Mr. Sanders : About 3/8" diam.

Mr. Perkins ;. If that pipe were made of co
\\rlvll)tpa“grr]rerexbnasnsron curve it shoald standp pall

nd rs S‘?nd that would bring in .the
questron of price. ad to turn those engines

Mr. sanders sard é [%mﬁeller was %enerallx
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out as, cheapl ossible. The diameter lessened
consrder% ap Xsh ev nt to the v oriser. . At tne
Horn where the s rrrt entere e vaporiser t
lameter was exceedingly smal

Mr. Perkins: 1. do not thrn% vibration ¥v0u|d
hurt a.cop é)er Ipe if 1t were made with sufricient
expansron

anders said it had een pro%/ed that l‘f-?d
ans ere rpose an Was %

fective,

r fa%ttewas ngaciat uilt for
self, he hoped it wou ? %ete n t
courseo twom ts and he would eased to

gr nﬁram Onn&errgu(ers o come to a trrg fun at

Qe Chairman : | should think the lead is
boun t0 sag unti rtTgoes {0 pieces.

?and he lead pipe is laid on the

bott{rrr{r of the boat. y t ;
e Ch t e r eating_an
vibration v%ru rr])utvery rrttle art rnqead pqprng

I Shear ! drffered from I\/’r Sanders . very
He could understan umber Buttrng a
e rnto a moto a]r ora unc or-an
n rn J ft at krn was more than
cou un erst \B rn o a vehicle
aln e er Urposes,
wQu not Vi ratron e vrbratro 0 a(w
venicle wou oWn h%
not care what Size It

Larte of nrn%r toa@
E 0 %/;Aegat ust

i Wl
Jit

aupﬁortehotgks 11 srmg?

t here an dt ere
ed do ﬁg eSUp orteR ractical. se
%%rren Pound that ? thelr {1egpwater res
H ess t eey wefg roéper P?j I
would ne rue ea 0p rmsef o
ow anyone.to put [ead Intd any portion 0
amarine’ engine where rt ossrbe to avoid it.

fire qu
00ks on
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The vrbratron of the p”o vYo d shake the ornts
Looe [t was not e\reB Itab ? 0r a motor car.
never seen a Irﬁ le p etr? engine yet. ewas
goghea admjrer o t getro elt bne and had no
Dt that In_the future it would be a success; bnht
In rts ent &a e t e steam en ne Was
more re ra urse, te reat van ageo
Petro enghne was “the c0 pat squat little“en rne
nalaun comg red wrt the he v hoiler an

e Wariranrarr e

B A

ten 0 3erve w en rin the roa a
motor ar would . run " beautifu hen on Ieve

Iy w
rqg utwenrtcaetoaY eseeétwa
ced, an cfonsequenTX the power Was rg uce
astLhes ed of the car Kept u ower.  So soon

as e rg 8“0” IOOde|aCG It 8 é n aSOWWOﬁLH

Pl D
(n)rjrgt vrerasacasg rt]acar %opp?ngg Hrll

Mr. Perkins : Are you referring to a steam or
petrolc ard Y J

g R i e i o S Rl
If the car stoRg on 8 k ere was 4 hncreaseri
ressu}r e. Itwast ereverasehvgrtﬂ etro

r. |t WhS necessary to ha e a er Se
; sy it
s Wi e R Waarrtrt
Irect SN, t E¥ eé ot re%mrr?e 0 e¥c r(}rew%%na
?I er dpltt THOS'[ re?ragig aﬁ?rese t, e ﬁ seen a
(? 0 san EO cars Of‘h roatf
ongsr eort em, and that was IS experrence

been running
Mr. Perkins : Regarding the stopping of these
m IS th(erre arnir necegsrty tg stop ap%Pro car on a

or want
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Mr. Shearer : They stopped for want of power.
. Mr. Pebkins : Yoy said thatwhentheycometoa
hill the engine slows #0‘1"9 How would the steam
engine conte off on a

Mr. Sheab%b Steﬁm woulft increase its pressure
by stopping, whereas the petrol engine loses.

Mr. Pebkins : Icannotstethatdia61 Qta Ea\fhthcgtr

has ItS maximum. powe X%u
stops the car, we ave reac our maximum
Pes aerr an ner a steam nor petrol car can

Mr. Sheaber : It cannot get beyond its pressure.
Mr. Pebkins : You are grttrnaw the steam cal

s G e et
stopt e one wi stop the other
[. Sheabeb : , ettrnﬁ ud%ghhrll ttere\APetroI car

re ucrn ower fl e 15 slowing down
the car nottaethehﬂ J

Mr. Perki Then you are puttin the car
be ond e?rm'a]imum powe eBépn P be

reduce, the speeqd_you are d that car

natural powe esame ould sto asteam car, i

you ove tax it. . It seems to me you are taking an
nfair case agarnst e petroI Car.

0l °°F aeb‘t“n|t' AN

reli |
ch cars. |tt stot er nitio
wlh%st the car IS mountrng a1n I the car sto S, anH
cannot start again.
. Perkins: If_anything goes wrong with the
car’gh %t s'tnosp {heyar r?m%nt was n t ealin
with rea 0 E 0 soo ou st]art sowrnﬁ

down the petro| car b(}/rttuttrng much work on
you have gone beyond its maximum power.

Th Th he auth
paper ew(i\t a'r're"ffarr]d to etheeIsdaft’%r)equcelnbtet\erveaeunt %6
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revolu tbons and 50 revoI tions. The effmeg IS

muc etterannth ehlg J rev%luttons an Tess
ar

BK With re {0 1
f) t/ol cars

LPom I-
earer as tﬁ the reduction ear on
et %e (e ower, th]e ernq Ine 1S
rought up slower an 0 not gét the effitiency.

Mr. Sh The en ine is going back on her
efficiency A she slows dowf.~ © O

Mr. Perkln Ifyou reducehtheﬁear in ordi natiy
Power ou nee reduce the e gt(ne s{n

%st 0u need not in most cars f
reduce” your %n Ine s eeqb reducin eg g
can say on t ute certdinty, and that
IS that In.chan | t e eaﬁtoa 0 er?p ed there Is
n(oouquestton of reducing the spee the engine.

ca var}/ he speed of your en%me in man ars
ce WI thou advan In orr r|n

i, Pt he §

ere I WO questior 0 reducdng t e speed of ﬁ
[e)rd%r(t)geuness you want to doso for"some other

Mr. Howie : |a9reﬁwnh the last sPeaker The

ge r1s reduced t)us e same as a loco ?tve IS
uced. The power Is, re but the |c|enc
of the engt e | not re uce ‘ iIS fhe gne
f|C|enc reg a 0 hill-cli btn% Wit
a ngtne When een |ne takes the h

0l et pte SUre | om nPu til |t e1s to the Itmg

that Is, | maX|m ower andy it may stop fof

want of t & Necessary power.

Mr, Sa ders . Mr. Spearer brou ht up a point
i tttttt Ty tenottgaea R,
h E earer would not [[)0 uat

en ki expect him runt
h)?ost Ot2< pﬁ e people who

n Into a stearﬂs
ngines SUCCESﬁ I ugl
avenever seen an engine’in their Itve

etrol engines



VOL. XV.J 50 [no. cxiv.

nd the fact that those en rn shave frequently r
ousaan ofmrfe r))(orntds econclusr% trha}t ttjt
etro Ae %rnes are exc rn re 1abl an%/-
rng 0¢ rn to oo aboutwrh

a orrs or t err rxture oe etra
you will t at the engines are more elia
an t 0se who own them.

[, Perk ns . That rarsES another point, as to
cars erngh Iystopg on a In most casesang
Scar

trauble 0 s calsed by an Inexperienc
Iver, who does not ¢ a]n dﬁ %ear so enou

e wants to et as c peed a po sible. so t at
e can us u h)eh he |eaves rsh ar
on t0o on efore he has time to | 9”
Pear out ﬁut the ow earrnt e engi ers eco
”ﬁ 50,1 ucg eedt at it is not anle to go on.
That Is the driver’s fault

The Ch irman said the tro grne had t0
have o c ent m stor t."as one
with e e st am e rn eterrin
{ awrn w IC roug stn ing, whe
the winc ﬂs orIe It st rte t steam Was on
t at wrncha the fime.

ers I thrnl\Nthere are several cars

rth mu tr e c rnders car so
charge rs etain one of the c rnders a
IS0 s [ittl hty e charg tarned or
consr abe time,"so that you are a 0 start
t_the organ-grind gbusrness that has
referre to

I\/Ir Perkins ; The Iack of reliability does not
apply to stationary petrol engines.

Mr Na, only to car or launch engines:
not at aﬁ toitan enghes. y J

th t'vI hasP%egnnrsunrltrknot\(rvvoOf eoanrg 2anB thrntggI
on?y thing that hasrt?een done has been to put rn
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worl '%”J")” “”r “33%?82@?‘!%%& TRl
It who srmply epsr ean

’Yw” Shearer Racr cars ofhrrqhspeed srmpl}r
rt sevsto preces ecause there is'not enoug

aterra mt
. Perking.. Racing cars are not supposed to
be herrIoo?rers Insrhey are (i %urlt to last 8Re year.

o T | M e
Hpthe agﬁp Ierf epcar and do not Eﬂ
e her ou o owe me in yremarks reﬂar rqP
e loss, of power In the rfetro engine on t

etrol car enging is all rignt so long as yau ca
ee{J Jrgrne Iy nrnrﬁ at. maximum eed ut |
see 1S no mantarne sayt OWer I3
rmrn nd the ‘conse uen e |s
i ona dv¥ er asteamer | she

SO Ve N0 cult ettin awa
EPR t éhe stteam en rrlrg ftor the tcaghugh ¥
% r(eessecrhrb rgwe a type simiar 10 that wnl

art In tﬁeh %'rggu%g S%I(tjhge g\(/aesmnnot prIe-Pe eadd tr?ra%ra
notes, but would prefer over them ag rn
eores £ |n wou {0 contrnu
rscussrn o e ure ate en It wou

r(r)gt\ftentleen oudmos urrndrlrae ; resen rne
LIadofere twguqub ryva %‘e ﬁ”

N
ey mus aa? anders for Shtb&r

r] reation ommrttee mh

% atter of the suggested trr on e, rver
rorenn e(t $ hi an%WOH f trheaat aaser0 \rr]vouldo%e
read at trat ord gn r\/Parch Pap

The meeting closed with the usual vote of thanks
to the CWarrmaﬂ -
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DISCUSSION CONTINUED
AT

58 ROMFORD [iOAD, STRATFORD,
ON
MONDAY, APRIL 11th, 1901

Mr. D. HULME (Member of Councit).

o Tt i ST T
rerPIy to the ISCUSSIO that as rea%taken ace

bject, and has. brought a petrol engine
Ol i SUDIECE, 81 e, Droug J

Mr. Sumner, res ondrn% said tpat the aIIknew
ewd ever marrne enguneer knew, tat It Was corr
\aras’\i asr more slitable Ht%terra
?ai r. Shearer, however ad qbjecte
ot eueo grg sh ir motor launches, se
esardtf dt eld F p .and squ O[te ut
otor c es th etro ewas on n
arboard as . supp ed rr t 0
etrol taH to 'the "va or never seen
ne yet that was supp rte ybrackets

Mr, A. M. Sanders : | have never known ofan
case where the pre 15 50°S orteg t1s sypported,

aﬁey“m ggest it b%raon the garboard stra e or of

umner L1t is ju% s%ed over the ribs;
hat 'f H crent SU ort ne o ectron {0 the use
of a lead pipe W% a if anyon thhrs 0ot on
rtrtw? ore reetoecruh mtanacoPer

Was no %cessary tog in aco pfr Ee
nsma launches, but In & larg oracoi ]@ g
e would put in"d copper pipe.” For small craft lea
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Sl e gt eTraprgr ook, i Be W

h no trouble wrth Ie% pipe

Mr. W. McL | understand it is not a
rduest oJ prrceC %here is some other motive for the

Mr. Su r Lead co rass could he
used, or, In ee materr pt at ot aPter the

secrfrc rav petrol. ert er ead, cRgPer
nor ra ted e etrol in any \%a eas
rron a% was t génnt Wis make
cear ecnsrder tpo Qritt Ie rt trhr
to.the viti atron of.the as

06 % e
ouLd sa t at o inion a out ettr ot aI
Ir gjases a er one r er ec a
srnce ast “January. ab
% ﬁame {0 exami e t e en rne rou t
ith him and sa ePosrtr arts
anuar Ias he ?]t ted that the b st resdﬁ
weret beo tarn avrnoq]the exhaust 0( H
dmrssr to ened. 8
3rne thgort oP ene
£n. or rn at mo? bhoret dmissjon
gortoened The  depth og ust ggrtwas 'H
nd admission port f in., and it braked exactl
ame orsep wer as the en n]e to which eh dre-
rred att st meetrni% e object a]s é
eeﬁ e c e as Wdown as Rossrbe la
m st va eou In t eorrgrna type
e had, the a mrssron port w . g
{

§F Rme h t t t

i rf it S ! &gl

tro g t] en Fnet% ieforﬁ them arrrd
nearly J 1 more an at ad no mage

N dnpfere ce’on the prake. lt onfenti
%Xl tought to Htake rt etter, ut ad toochY
g rgeot ﬁerfere wrth the enqrne r t esr test

e next t ﬂ ended to do was to
try” more compressron and endeavour to get better
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results. The idea was to ret In the exploded gases
\avsltFont easlr[;(ossrg?e in t?rec I| erwrthog)trnterfgrrrw

coming ch ar ere must be ahsolute
eric essur int een Ine out [
here was onl a out ressyre
case, and 1t would .not o nto the
an g ere were an Qprehcrable ressure at
all. Sa far as Vil |o as was con-
cer ed, It certar seem 5 aEe as muc
ergncease Lm] Houdmahe At th
aas(s thscussron a af he ha

sa
Same  experience—viz., tﬁ ef sma
quantity did not seem to make very much difference.

The Chairman : It is an advantage.

Mr Su ner .. Suppqse the whole of the charge
et LR R
a”essVMPe“ a*%%ncﬁa”w“eﬁtxp ol mospherc
Rrrmse If clear. ug%set ere wereacgrtanvoTupe
compressed [n the grnder ead wour’ he 0

certain cuba volume was
Gploded aQrmos eaé?r ‘?esatﬁ”r“r?v“aes%% prasre o
reater tir fﬁr %ore nrtron §

ev ret |ne atin t e ylinder heaq
—|?t|1 r?rd ?o ma eany drtﬁerence atadto”%%eactui2

orkin eng required that muc
ess 10 ge drawn in t%rough tﬁ/e vgporrser and cran

Case.

The Chairman: That will certainly show an
economy.

Mr. S Exactly: it does in rease he
”"rﬂétr b ught yforwarr? I

COtr"‘Omg/arﬁys sta oL @O&E anot ornt

enérrnes It Was |n rred
wa Str f] Id

ot mi
i e et o s ot el Sl
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of tne frebsh incoming gas not contaminated at all
]r urHtmr ture,”and so get% etter exp osrve
frect. w er_cover of the en ine eore
them th e see that a semicircul r rin

cast TOH itw linder cover, an %ae SU d euggvtl 8

a%so teyusepessmll[t?e gflsra%nrln n getjterence
and that'must be dye to. the fact that there was.no
such t n as strafificatio att spe en rne
ran, as must evi ent irle

satrsfactory Ixture, or it. w?u ntr’inrte So n(fW

they were orng awax entirely with tfe semicircular
ng as the [eSs un e0ﬁssar§ ﬁear { eey th on
y i, el

e than iseﬁ If 50 s]e : tGhre members wo

Rlass a re u(t” o[ (hues 10N

Ich would rnvrte antb/ r1 er ‘explanation, as It

as possib e mrght esrpBrng over s]ome ornts

tat were amrI ?( ut whrc some 0
e re en rde ave made clear..

. nre ay nders that too great an increase

in tem turrew lable to caus %

tron was n runnrn nrnewrﬁhoutaqg

rrn onaa usrn IXture, t

m e
Wgoe as thato son I)}/hnot rngobtt/aolrve

mature comous-

the nen>]<% s(trjokeo r aust enrtcV\{rrsICh
Waclr rre at that tem eaure dT e enﬂrne % dpa
g aé deal oLru nrn% ﬁow hat |premat rﬂg1 nitian
notta Race Aou tep enc me In
the cylinder. Hrgat eal érpen edrfont ecomRres
S"”tr and the@ie as wr(nt afggtge Oetherngmfor 'ﬂ%
reason th tthe CP ression rn t at
was.only about ha tecom ressron Oﬁa %
en ine, owrngﬂtﬁ w(t%a migh pﬁe terme iE

O SUU tl?o € eX aust ecompr%s Oﬂ ont

i Ipde re tﬁ"b %} ere Was no reason wﬁl
VYr t? ? not nave 8 Hbc resssto ona4cc%

ne. ny more COFﬂprSSI n on ﬂte engin
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that artlcular de gfn workln at 500 revqutlonf
Wou occasmn r| orth inc m|n aswoud
me eW|s eart ahlven
eraﬁure at t emomer%t 0 exhaus Ich” was
stt esame om nt % |%n|t|on In tf een Ine Qn
wewte[e woul t e the Same tem eratu as In
he 4-cycle engine. F ?anotger stroke 1Q Oét
sot]hatlt was hot a parallel cas etwe nthe 4
me? wor Ing as, tex |h on different
ig he y 0ccasiop 1N which tt}ere Was
nX t]y I|r|n was In the resence of flame:
twasteon etatte ? |ke3/ ? ﬂ]et
crﬁ %eex plosion. It was In” the,.form
en t ?(I n|t|on ort Was oRen n f|r|n
(ecra aseﬁn com the. piston 0 teoter
side. Unless there.was somethi g of that fsort gm
on, there Was nothln%at aIIP fect 0 acan
ase E>HJ 0sion tual tem erature Was
to%et oVerne the compression, yet att
|me did affec h te prat}ure ttepposq
ge[gas aexploedat |nteécc d
ssiop In the 4-c

ure Iﬂ tm)r cycPe ty L}lﬁ eﬂ%r% e g rto r %emg
-cycle engine. '[ orster wou

twice the eme retnte cceenlne re

expslovgr Itt| erence Int etempe ature ot the

Mr. T. D S But you are getting a far
greater number%?deexrp105|ons y getting

umner | Andacomgleteclearext]austs roke,
{%yc engines you cann teqreg eexﬁaus

i e e
%Ee ItIs onqny Ren I|ttfe esst an ha astroE7
own and comlng up g

t
A

YA s o G s ol

get a great deal higher speed, but a more compete
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exhaust s'groke which you donotsget in the Z%y g
grne racticall éhree uarter teexp e
rg f resse Fa rntr} cycle en rhe
eas only tne acttr]a olume or clearance IN't

4 -cycle is retained with the new charge.

Mr. T. D. San&i rs Ishoulﬁt have thoughtthe
teeatexwhagugenerzrte ?rom the explosion, and not from

Mr. Su ner Ofcours(e uI e admission of the
8as ta ace rmpe iately t eexha%strjcom
te In

Hf% adrrrnrsgltn of é%s IS art] t eaerqutaersttrscoseydp i

Y]vrt acqhmrtﬁetee aus&stroke atleast Contrnurn
e sald t lr gce engine the admission
port oalow res q e in was . open a
i (e e ETaust RO ea“d e Serrleovr\rlvdso s
ﬁ R ont ntront vrtrated dad aﬁ‘
roxrmat

ower ort cou
rﬁ§r cent. mor er outo t e4c ethant

out ofthe cye
ember) : Do you get 60 per cent,
more outo the4§c atthe same S eedQIO

hat they did. Really th
wou% ex%léontntgrgestatl\(rjvrcteattre p% gr oA ey

Mr. Thom : You say that is impossible ?
Mr. Sumner : Yes.

Mr, Th hen the admixture was admjtted
gnd mixes (\?vr?th tWe other useg]upe as It WOFI not

co

€ S0 %] an explosive %( nor WOou ¥
?%%C}Ol() get the same result from ‘the same quantity

. Sumner : That (s wh these en?hnes e}]re
i“ more expensive In co ump lon
ecaus ou_cannot gef %urtde e same value
out; owrng tot amount ofvrtr gas.
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Vice-Pregident) . That is a
orntu whﬂrclﬁe\raerrr'rn %urteclear The exhaust

e L,

exhaust port o tha] oNar |cuTar po. e travef of

the piston ? ttec mpres-
sion'? Do ou ot 08¢ S0 ﬁo hat gast you
Wi to compress in th ecy

frt ed thatr woud'ale(t‘tectT ttp]earte assa b?rfelesro)elaé?t
Inder wall, the orts are dla etrcal cast
posrte eac o ef re It 1S possible, for the as
ol reurnte |ton|suan shuts
ex aus ort two rts are e ac
reatadesrih |

t frr?t eng t?%atefore th adm ssﬁoe nth goe tom

eh aust ort In tne with the to d?
admissign 0 that tne exhaust port woufa be
F | open 60§ t[re admiss rtwas u COVGFG al
i, g fa%ar?ra?f;torra o
rree?%ntteegaggs tOOGSurtﬁerOeXr acr ZE% SU(E
%ﬁ p?ston S ﬁaUSGO tthg ?FCIIH Hl |a
VK ICN ‘IS cast on the prston IOB ?Iae erie
56 an U%DWElrdﬁ a |t ne reason

not work ver Low 1S thrs y|f tﬁ

|s oned%e nethlomeu artly, the majo ar o
Ip across ot e exhaust ort
ec es It.  You can enera

re |s etrol coming out n our ace
oseu the enging. It any pe omin

ou ca |s |n urs it b hes the st
ens eves. We |n tot a

erence tob t |s or

vrou contentron o e ex 1 st uI ope
eoret e admission por wa open at a

(Mr. Sumner here explained the details of the
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th)enhtfa cckhoonar?if the engine by means of a diagram on

r. J. Thom, (Member) thep asked for some
partrculars as tgnthe r[ghnegs oq He cyﬁrnder waﬂ
Mr. Sumner, rep an sahd that the a t;ual liner

thfrchhe Fenﬁ]rgree }\]rr?as a jacket ow an%tsan outside
material of

Mr Thom Is there no drffrculty in furring up ?

there IS we roornt to, he
observed |n "he ma orrtyo ases.  With regard to
car en rnesl. ou ca nBt unt em th esamea seam
en |  fre fromhq there
rt of grrt a out t |gnrtron It
rnter eres |ts time.

r. T. D Sanders: Whenthe new charge strikes
gﬁrnst the f?l ‘tate\rl\tlhrs éﬁected an% the
aust Is ta rnrtrt e same o er, as .thos streams
move upwards th mP trike ao nst the waste
roducfs, an som oten}] Li driven ut
ometrm?st ere 15 aflame: that, | think, hows
the petra |sH|vrn outacharge R tH E rre
ustoBtsrdetee (rjr %o think~there
ust be a very considerable waste with this metnod.
mner ould appear that there muyst
MWH reard oV\h Ip 8 E fa[flamea lh
ornt 0 ex aust, 1t 1s de mined.by the strerégth of

il %? 0 frah“’pef o fst'eh?eg”'the“r?m'% Hsendregre
?t’ or evey

%ﬁat tr))“na SE%OH ot & 8>§p 0l HQR ta e pace

aevreeac Ofrect mixture of gas there will be no flgme

Mr. T. D. Sanders, Cannot the flame be cause
o et T e e
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Mr. Su ner ; Thatcannotbe nplston would
stand It, ﬁg have an enqme UFnI e
vely r|ch takes the Yorm of a com ust| F
an explosive, agﬁn ar“t he com lIJStl e

emg a slower burnin g ame than the exg 0sIve
occasm |n such an mst nce the .existence oJ
u fot oment the met ort is uncovere
ton rse n|t| he | %ml g

e atu X hIS cause

or rec n Int |rst cas

|ve es e oI in the secon open the etro
I\9e on the%aponserahttle more. d d

B D. Sanders : That g]oe not ex lain tB
he muf I I
e Rt P

Mr. Sumner : Exactly.

i Mr, T. D. Sand According to your sugges-
tion, thgt charqaencghﬁot ignite. %(et \X/e af lgr?ow
that it does ignite

Mr. Sumper : It can onlal ignite by reason fthe
nreteencr%u Ferame [t canndt gnite ecauseo heat

rT.D Sandkers It would be the bad effect
of the prevmus stro

: Yes, or, the previous stroke not
flrmg at aH "It i a Case of miss Iring.

Th | h if
charge Coulggett r%hsgh theater\t’\g’;?Hed be the case if a

: Exactly. It m be e fot
ﬁact that younh Ve aXb d1 %thure 0 y ou Cﬁqu
ave exactly the same thing hap enmg with  a

4-cycle e
yContlnumﬁ; hde said he ha]d know of a Crossay

engine that fir r] Its exhaust. particular

engine wa.? gce o?e—one st In the
market.  There was no fault with t eex aust, but
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the e haus valve was aktngl and the en Ee Was

10 i thtlou%\tlt .%toft el b e ol
Ing |mpulse as sufficient to Ignite it.

The %harrman said his g erience was tha
frnn In the exhaust prlne w %more tP variable
res o as and arann;not eing able tq re u-

e timin nrtr n spark.to suit gver mi
the % ?t irin two In nes Hore
th e en e compressron str ke, with producer
as an arro ua parts, wit com ercra gas one
Hweve Parts ead on t cen re
ert ero esem?rtures were sw e t ey C0 d
on the engines firing as regu as t e sro
ca e round ; but If. ee mrx ere arie

R Y Scaraan
dy dp heex alﬁ t}ltve ﬁa [0
the, next me car ﬁrne Va es are
erfectly tig tan%i rinie can rﬁjon them for a
g okt ety o e s ot
and eing reg rgan?teqatea ?taust pIpe.

M. Sumner said thatgf they were frrrng With nﬁh
ga?] it.m ccasion . flame “at the moment
aust oﬁene and slreq “Pt furghgﬁcon anftdvtrg\e/g
t\ﬂ ect OP?P ga sr §rossele%¢om an

ad been ex er ean In t a Irectl
me, but he thought egr now Iven it
herrgd awas or et of dir to across fre
ace 0 t |stona ecom etrono t ven |ng
fs]roet outate aeprou
ve:r a made no e ewrt hee |cenc

o seLy engrne oseen Ines,
a t on onstimed 1 u |c our’
Wl ver econo an any cea Ance out
0 no%ce Ln ave hte”elast eggalventhrg
ﬁ wie hat? made a remar‘} to the eftnct tHgt the
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l; sy BRI & Mt o fi 10

Wou

Wf’ UL

wzi1 ﬁar ne o&s so&éﬁ% Ptéqw (?t oahtut
st formula orde(i( In t gse en mes

triem Ipriule worked, Ut correeh c%f’ns?(?eer."gtw‘)
P&r u(ia Was ractlcaaﬁy a new one. gc ?

engmes the|r formula was A - (A= area =

Hgle in feet, Nta_ntn Onraberof eevgrl]un%a mutel

S
S'Pejzem it g el ol
matter o fact, that en%ng H
e Hed |t a mornm swun WI

¥ three mmgtes of tesl_P eey ight have
i ?eeemae{ad o

0 suchv¥ormulae t0 enart])lg %lm to get t rﬁrg

of an engine.

Mr. Bates : Six hundred is the constant ?

ol St e A D e

r%% ctlca tests W|th t% Best st ?e o{%
o 1506l U g o e
wmé% Ee OOkanOtH% ﬂ ormul[a s0 that ﬂg
cou work out the any engines when ne
wanted to do so.

Mr. Jas. Ad son I would ge Interesting, to
kno wherete mF rom and whether 1t hﬁ
EOt een ac ram act al tests of we
nown an sta ed engine- ma ers.

umn r. Th re s o technlcal obje IIR
to th ormua in t t | no ccount ot t
actua compressmn ormu a makes no anw
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nce forhthat hut, so fa ra? we can make ut, rt has
ﬁr on the maximum inttia ressure Ma mg se

eductions rom egnet at was rtrn as r a
rgrssgre as*ﬁ ’ % i use o t mu
wrhrn ?—IBH ,that Fs]hows e?ormu 'ﬁ
based on t he erant e pressure o hrg
nsome Cases, nd h 0 take 1t 0 %

of spl got on rn er over and machine

0 we got est resu ts

[] Lyou take. the |.H.P. you must
take the quantrty of ompression into consideration.

Mr. Sumner : I1t does not (pre en altognther on
the_compression. . The power depends on “having a
perfect as at variable compressions.

Mr. B You would get a better compression
with goodat easn wrth bad gasg P

i Mr. Sumnrer You would ﬁa far more effebc
hve compression. In. this, tor F
gte”r;n%xrrtnum power that the engine wou d develop

Mr. The, constant s baseg on the
assumptron tﬁat a perfect gas 1S being use

My, Sumner.; h%annot osrtrveay butamrn-
lined to aqr eewré s%n tp tt(?se const
ﬁpﬁmaarrraruaemarenr fin 63 Spphd
tatacertarn drameterofj Prrde r?ength sho
revolutions per mr“a. culs, so, many He
Enovrﬂeg o? rnterp F comepust N Sqrne? woug
aye codp ormréa or upon
Cﬁ/aln er ensians a spe , entrretxlsﬁpassn(%

tessentra IX pnrrme actor of power in
engines, viz., tompression.

Mr. S then prpceeded.to explain how to
obtain’ theu?onrﬁpressronpopan engine, |ﬁ%stratrng his
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K f he_ blackbpard.
B
the compression: TCY X AP

s, 1 ) et ok 20
%OHIISF?UI gﬂ he satd that ?r Zrec u?re n\%in?st ?Sriﬁ
cycﬁe engines é% to de lﬁ i

Was the pressure

giaorts%ﬂggtﬁg plgr Sthe Icrtatane Ihartt?t%? V%'”# thép rStssstuorr?

Mr. Sumner : That is purely an atmospheric
ressur at the moment the ptstPn cIOfest eexgaust
Io he xhagst ort 15 a [ittle Tater. in .bem
osed than the admission port. ]t Is a fair t h t

assume atmospheric pressure at closing the exhaust.

efemnA i ttgtttﬂ; tttt”en;ttt“t@t Sttf%ta tt:
Fﬁa mo ntn id the alteration o ﬁ”
ae any difference in te ra

ks Wl e Eeeat
mgreased gconomy |Pthe power remainea the same.

The dealrmani Thefe should be the same
power, ana not so much oil used.

Mr. Sumner : The engine wo %have to be run
foraﬁons@er blg time t 8et |a e cot results,

these a] not teste butd3|mply e power
relative to the alteration meritione

Mr, DaV|d Greer (Member) said it ag pared to
WH that he mach |ne Wﬁg z%v té]g,fe tive. One.
necessar)i 0 falk. of the difference in the
mat rta the pipes leading into |t
Mr. Sumner : Because | stated that an iron pipe
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should not beued T atw?s the on reﬁson The
size did nP mei% l_‘anrc difference. We had a *-In.
diameter for a engine.

That Iy %bg?hrer' mOHI Salsyentshrte f ISa?t nt?readtlerswrrlgre
objectronagle In the o¥krngo t?repmachrne Y

We are altering the valve ng
and | wrﬁuer?rﬁfarrn the style we a?e making at tYrVe
present time,

reer : I r ot an advantage to have onl
two stro&es rnstea ourstrq< J Y

Mr S In the 4-cycle engine ould
Pave mrjsrgr%%}:ang exHaust \yaves gWes ouﬁg not
avet em In the 2-cycle type.

hat do you gain? Is it more
G>re\?\[hat the ogjectgrn preferring the

con m
Scyc? %thezlcycle engine
umner ing to wor

the ércﬁrne at[ 8003urP r(f”te}/oeur a;nu%grorrf?gr\}rge g\(rJorE
Xhance 0 ett| a cutp atpthe water 1@

car engH rve twrce th numer of rev ﬁ
flons. “Referrin % ase rg?atraw er where t
engine cou % e e\rere e, there

sofe thou t Utti ow ar rn

engine, t?rg rrrﬁnerngw Ic was on Pﬁr ab

nte fé atenrnewstotaea at 0
Ingston, an whrceb rl)d to be Ioae

at g%r[pr?e q[%t tw%s still ont ank, becaUSﬁt e
r

I
Sndiees it B, i st Snﬁ°menc?8fc§‘ it

engingers in e

hgtt e rdea of ne ru gat rHS rev |utions
Inute % qv for a r er was

| rcu ous. The arqrne en Ine couI not run

at anything less to deve op

€
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Mr. Greer . IS this 2-cycle engine any more
economical than the other?

Mr. Sumner : It is sllghtly more expensive.

Mr. Greer ; You Ive rates of sgeed for tn
engine. but it .is r] olutel “ece sary for t
enalne to act directly on the propeller

gumner It s not adwsable {0 hav? a (?cond

drlve fomeo hose engmﬁ

traV\{(Iers rdeeop sea work e ene fit |st att ﬁ)é
?tewhere about 60 per cent, of t

4- cycle engine of the same speed.

What is the life of an engine r
nmg anolfévolutpo?ts Iass coe I;&Iafe%l t{yﬂh 0 Iea 5@

revolutions, In ans ant wo here ma
econ%mg |n the long run, and that may anSwer
réer’s question.

Mr. Sunhner Pro rata, it wouLd be 2£ times as

a% %Iutepy “8‘ £agine you  must ave your p piston

the ctylmder orM se’ com-
ressjon,” an Wer 1S dependent on ¢
tessmn

A loss OF omgtest |gn €ans a. ?re f ?OSS

dro%ovg?rS lssumh gh amount Icsorggsﬁsm ?t t?ta

would m p%rommate y, . reduction of initia
Prﬁssure o F

a Steam engine you

ake U an 0 ny ur mdewearandt% eb {1 ﬁ]

englnetecy ave. to taelél#[g) n te
ust OCC&ISIOH

ﬂfe eaelfn ur Ia)(/:e wea(t]|h W|PHS§?onwg?esepeed you get over

W aren .Said, that so far as he could
Iearn t e cIe ngine was the oneh or n(]arme
encgrneers ar} nott]t e4c ce because they ha £0 50
H ease the

H UFP [0 carr t em over
the sC vengreénstro e% In the latter e)ég/ El_rﬁ

\I/\r/]aghﬁow ki t appedle o toetttlsw ?nsqué)t ”tﬁeyttld an ex-
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glosm? or |mP Ikse every second stroke, instead of
very fourth stroke

Mr. Greer : What are th revolu lops of this
engine gon\}%red Wit (51 revo utlonso Be turbine
enalne. at is the ference In speed

Mr. S revolytions of the turbine
engine are 12 rrwg'?eater t%an WIH] this engine.

Mr. Greer : YO ob ect to the revolutions of the
4-cycle englne an tte turbine engine goes
much quicker than that,

Mr. Bales . You have no connecting-rods with
the turbine engine.

Mr. Sumner: You are quite, noqht the. line o
contention ben\}\? that a' reciprocat |n interna
mbus&nenglne |thamaX|mum ? speed 0
a ou EPer mlnu sufc as | advise an
acture h bwous ar ter e t 0
an oneo ecar e wn: vea
%Eon spee five nme er—|n man stance
Lml ute. ectlon to g
en%lne | rawmn mto t e cr n c?]e
ess t |s g(as needte val e IS se {0 am| é

exact quantity of gas, the . speed 0 ISton
lacement will va orl a cert |n uantlt
as %n thﬁre WI into the cran ase
F at will mak he admlx re a nc as and
ignition In t e] Ilnd t |res an Ites I
}ecr Case. teseo*ectl ave
ound W|th the 2-cyc % P/eve y Was IP
nin Xapons r that will alow per ect contro
sot at U do'not get too much gas.

That is the objection for marine
purposes r\el\‘fnen rac?ng the eng?ne WI“ run away.

Mr. Sumner : There is not the sli htestdlfflculé
with reganTtot glne runnln%awagr §

b S i e
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MI. Greer : ItW|II Va orlseallth? ([]uwker |fthe
Ine runs? the va orlsathon of the gas wil
ta e place all th qSU\cker IS that not oné& of the

b teh;gft%hette A

Does the pressure in the
cran’\ﬂ chamber aLffaec nhe Iubrlcetlong
Mr. Sumner : Not in any way.

Mr. W, McLaren: | understand it is splash
Iubrlcat|0n7

Mr. Sumner : No. The crank case |s arran e(d
to gll% w for a recess round the swee ra
B there is q tube whtch oes r| ht thrau
ottom at such an angle th a eps . Into t |s
[Iecess and there nI asmal anttt 0 |there
he.oil IS sgray over the cra cas atev
oil is not carfied awad eex aust roPs r|
|nto the rank case, a r] ItS way Into

ere| ?oeoomﬁgtttl%? tt?]esm t]mubr%catl nis thls

sp‘as when. the Iston comes e[o % (Saalutsﬁglrhao

445 ol et
getw irled into the cylinder, an iahle t
(}Neen the two Ignitron Pomts ?o msu atmgt e

0ccasionally you wou d miss fire.

Chairman | Wit re%ard to |ston fit, |
recE]nt ﬁaw Jan.an article % e of ou qas englne

ti ﬂ P necessal eave the piston
to allow tor expan5| n.

sSma
umner . They are grou rfect fit
L A s

At this stage .of the ro eed| . Sumnes to
the(englne ts)gpleces dC exp hﬂ etall t
variousparts

On the motion of Mr. W. McL aren, seconded by
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Mr Thom a er hear voteo th nks was accordeg
um or or and ort etrou le he ha
taken In rrngrng t e engine.

ote of thanks to the Chairman for presidin
broughtt e meeﬁng toa c(iose d !

Mr. 0 Sumne sfurtherre Wrth ieferenc 1)
i L
and d%a”%urth;r w%t yt tsh Fa

| t } tetst an recené
Bxpevlrrenee rrearr r%ues e vanaeqesmc\avrﬂt

anders ng h
ovision 1S. ma ttrn { a some
reat eo tion 0 lh gases
nrne]t alve In t er er neads. In ent esr

al a n

6Xﬁ|OgIV6 %Rser})er 1S I’]OPyI’EYIalM; Op? fog IQ(E anl-

L}/IO erate mﬁhe crank shaft: also the con-
tinua p(essure 3 am(g nece?srtates them erng
constant ?rourh n.our atesten 5es we ar

usrnﬁe ey, %mpressron épossrby Pan est

this compressi n that, t/rs an rm hnsesbr lity t0 start

the. eng rne wrt mmuni-

catron sma e c er srtuate on the

t}op of t e cx der cow rc arran em nt we
ave |ust protected hen startin the gas
asses Into thrs relief chamber, and t e ctua
essrop Mume IS, axrmumr compregfron volume
us relief chamb e[)voume his ena

t t turned estﬁven %ur
argest en Ems 0 D€ as e'a\sfrtglr urned over eCﬁ]n e

?Swoucronsr r glr one owerStgéthﬁroungdersrm?
ﬂrs reIYrefp chamber rnstanthXI

I
garrrgm ST Sl i

Sy
reduce\rqlhr/) oeenP ng to r?e? cha vern #
compression e, and this makes no the i
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difference to the reqular and accurat f
EI erenc 0 ehegt#aarta{hatacgyvﬁae{B”t%'gﬁe%ufuaé

i ot
iR it if%an'ﬁs.ﬁ*g" ity
Vggf(lgne SC? tg% On this Cy in er COVEI' Cé(l)f{{ject;]g

0S| |Ton will Be understo
Atter over a y earsapost consJante eriments
on t evexF % stion of a vitiate z} ese have
emphatically dem nstrate(i that It is° false econo ay
10 ce [t ou‘ of th e cylinder any more than whdt
EH/ ree itself ospheric reSﬁure at the
ex auE ence |t IS obw?us—es cially when one
sees t Fse atest englne,s ours running—t ?t an
com ete s aven evices have CRrial y, t
H Pressmn 0 tee a

n ve t}g xceeds their usefulness.”
uring th |ss mmerwes run some exien ded
consum ton rlas a e[xihun er t ercen th

Prove condltlo S re erred to, after w |ch
orward reporto same to the Institute.



