066 TUE GAS-ENGINE UO7T TUBE AS AN IGNITION-TIMING DEVIUE.
which the tip Jof the Bunsen burner |n'uj,u.c.lm'|,le-;-:3 that lhll:
flame could play upon the upper hot tube ot a pmdut 1u._1_!rmt .1 }
inches nhove the tee . It will thus be seen that ignition was
offocted in this mechanism by POMPressing i,hr*. burnt gases
which were left in the passageway [/, the tee £, and the upper
and lower hot tubes X and /7, into the lower hot tube /7, and
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g roller actuated by o cam on the lay shaft. The roller was
fournaled on an eceentrie stud in the lever, and so areanged that
e conld be roladed so ns to conse the exhanst valve o nlways
romaitt open d small amonnt, and, by thus creating o leak at the
ghaust valve, deeresase the I.':I.III]i'I]'I}S.‘-jjt_I]: nndl so make the stari
;I:I" of the engine easier. When the tee.liandlad eud of the

fecentrie was vertical, the exhaust valve was closed and kept
lgqeul by its spring ; Lut when the handle was horizontal, the
exhaust valve conld not close and therefore leaked,

Early in the experimenting with this engine, under fhe
nusual conditions imposed, it was discovered that the time of
F“m”” was o variable depending upon quite a mamber of dif-
Horont conditions, and that before noy aecurnte awd sclentifie
Jata could be collectod or any satisfactory results could b
phtained, these donditions must be individually and systemati-

Iy studied.  Ta do this intelligently, the following seheduls
of eonditions was assigned, and tests made in which, as far as
possible, only one l_erl]rn;n at o time was allowed to VIV,

The varialle conditions upon which the time of ignition was
i Elll]ll wl to ||:LJ|II."JII1 WRTH:

The length and diameter of the upper hot tube.
'1 T ]n-uerh and dinmeter of the lower Lot tube,

3 The valmme of the ||..l-;-,.1_-rp1.1. ay Fi

-4 The amount of compression due to the pereontige of pis-
ton ch“plrl.n ment in clearanes volume,

- 8. A lenk at the lower hiot-tube pet cock /£
B, A leak by the piston rings.
The pasition :IJ the inlet-valve lover set serow,
8 Whether the exhanst valve leaked or not; that is, whether
hn starting eam handle was vertienl or horizontal,

' 0. The temperature of the j jreket-water outlet

" 10, The temperature of the mixing and ignition chambers,

11, The speed of the engine at constant jacket-water outlet
slempernturo,

12, Tho temperature of the Lot tule,

13, Whether the pre vions sfrolke hiwd Dbeen missed or not

14 The pressure of the rng,

8 15. The jlu-dt]u!l of the g.m-unh lingale,

16, The size of the nir-inlet dis aphragm.

17. The pressure, or suction, al w hich the air was deliverad
o the elrine, ) :
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L e f.!"?-'_l'_l"fl'l:' .:,Ir'l.'l'-'”- f}.],u.-..- Hat e,

I"rom what lins previously Lieen siaid, b 18 evolent thal the
granter the volumes of the spaees in the npper and lower hiot
tnbes, cithor or botl, the craater will be the amonnta of the barat
sases whieh they will contain, and therefore the sconer will the
[rosh onses reach the red-Tiot part of the npper Lot tube,  Con.
_-1'1~||I|1r_-11t]l'|.', thie longer the npper Lt tube, the enrlier will he the
igmition.  Tig. 278, Card No. 8 of Hun 136, and Fig. 297, Carid
No. 2 of Bun 13901, show this for an upper hob tube 54 inches
lang.  Fig. 279, Card No. 8 of Ban 129, and Fig. 280, Card No.
4 of Run 133, show this for an upper Lot tube 4 inches long.
I"igs, 281 nnd 282, Cards Nos. 4 aud 6 of Eun 140, show this for
a 3l-inch npper Lot tube,  Pigs. 283 and 284, Cards Nos, 4 awl
Y oof Bun 13%.0, shiow this for a 'J'I-in:'h hot tube ]'\if_:ﬂ-, 9585,
i and 987, Cards Noes. 27, and 8 of Tian 189, show {his for
a 2-inch hot tube, and also the variation in the time of ignition
due to so short o hot tube,

2. The .lr.i-rr:-,rf'fl and Sieneter of the Dower Flad el

From what has been said under the fivst condition, it will e
quite apparent that the greater the volume of the lower hot
tube (that is, the greater its length for a given diameter, or the
srenter its dinmeter for a given length, or both), the earlier will
L the time of ianition. This, it is thought, is clearly shown by
the diagrams from Run 1394, where the length of this tube
was changed from 1} inches with Fig 288, Card No. 1, to 23
inches with Fig 289, Card No. 2, to 2] inches with Tigs. 255 and
984, Cards Nos. 4 and 9, and to 81 inches with Figs. 290 and
207, Cords Nos: 17 awd 18, whila the upper Lot tube remained
constantly 2% inches long.  Therefore the longer or lnrger the
lower hot tule, the earlier will be the ignition.

3. e Vel :Ir.r" i J'r'ux-\iilr,rr'h“-:ililr £

No means were available to prove this condition, It it would
soem quite evident that the lorger thie volume of the passnge-
way {4 the larger would be the volume of burnt pases for which
room would have to be found in e upper or lower Lot tubes
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Cri. 6 IN, DIAM, X 12 IN. 5T AOKE. AUN NO, 1394
DATE FEA, 17, 1604 TIMED M, KN, 20
GPIING 240 LENGTH 2.46 AHES B & 42
A.P.M. 2B0 MLELP, 62.44 & 40,97

53 UPFEA MOT TUBE 3 LOWER HOT TUBE

WL Mugruder

EYL. & IN. DIAM. X 17 IN. STROKE. RUN WO, 136
DATE NOV. 12, 1898 TIME 19:39 A, M, NO. B
aFfING 2] LENGTH 2.45 AREA 7T & .66
R.PM, 2000 x M. 4202 M.E.P, 75,10 & 64.39

YVUINLET AR ORIFIGE Y, HOT TuBE

GYL. B IN, DIAM. X 121N, STROKE, AUN NO, 129
DATE NOV. 5, 1858 TIME 10145 A M. MO, R
SPRING 200 LENOTH 247 AREA T2
RPM ITLL PMO1S M.E.P. 69.95

VAT AR ORIFICE 4 HOT TUBE
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befors the fresh cases could becoms ignited.  The logieal con-
| clugion would therafore seem to be that the larger the passage-
way £, the later would be the ignition.

L. e Amount rl-.f' f_-'.l.ur;-.a'e.‘.*:.\'r'n-:l Fhue o the Peveenfage of Piston

,F_J,'_\-J;,.l',,u.-.-,u“,,u,uf i ecranee Volwre:

With this engine no facilities were available for either increas-
ing or decreasing the volume of the combustion chamber, and
thereby changing the percentage of clearance volume, which was
33.09 per cent. of the piston displacement. DBut it is evident
that with a larger combustion chamber the compression will be
lower, and the volume into whicli the burnd gases of the passage-
way D, ete,, will be compressed will be larger, and, therefore,
the greater the clearanee volumae anil the lower the compres-
sion, the later will be the ignition, and wice versa. -

5. A Leak b the Lower Hot-tule Pet Cock L

From Figs. 202, 203, 204, 295, 296, and 207, Cards Nos. 8, b,

14 18. 22, and 27 of Buau 156, it is evident that a leak at the

2 ? £

lower hot-tube pet cock (or at where the tubes H oand X are

serowed into the tee J) will allow tlie burnt gases in the
s

passagoway 7o be exhansted into the airv, and therely canse

a very early ignition.

i A Lealk by the Piston Rings.

Tun 159 was muds to detarmine the result of running without
the four piston rings being in their usual plaices. The leak of
burnt gases from the front end of the cylinder was very per-
coptible. The compression was veduced from the usual 60
pounds to about 48 pounds, and the average mean pllactive
pressure was reduced from 75 or 80 pounds to 48 pounds, except
after missing o stroke.  Tigs. 208, 20, and 300, Cards Nos. 2, 3,
and 5 of Run 159, show that ignition took place exactly on the
dead centre with o Lot tube 34 inches long, It would therefore
seem that the emission or breakage of one or more piston rings,
while effecting the compression, mean plfective pressure, o
the indieated horse-power, will have practically but little effect

apon the time of irmikiomn,
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