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MUMFORD'S IMPROVIED BOILER.

On this page 'we Iliustrate a now boiter Intcnded to xncot the
demand for greater ecowcay and efficlcncy than are obtained from the
ordinary brickset boiter. The wttr circulation ls similar to that of a
watcr tube bo!lcr, and for very higb.pmqsuro it Ii; bu lt with a corru-
gated furnaca. It wvas designed by J. A. Mumford, svId is manufac-
tured in Canada by the Robb Engineering Ca.,, ot-Abohrst, 1ï.S., and
in the United States by a large concern In Erie, Pa. The furpace bas
ample room for mlxlng the gases, and la surroundefi by watx. Sa, that
the direct and radiant heat of tho fire is readily absorbed. Tua bkeate
gaies pais dlrectly through welt*proportloned tubes. and return around-,
the sheil of the botier and underneatb the drure; thus, it is clalmed.
making every square foot of the boiter eff-ctive ai heatin- surface, and
enter the stocke stack with sufflent temperature remaining ta pro-

representlng the tat or the fins o! the tlsh ? It la truc you wiIl flnd
the respective motors ln the saine relative position, but the resemblance
betwecn themn 1 thlnk Is very slight. One belng no ascillatlng move-
ment of a fan.shaped appendix, the other a rutary motion of a blade
scrow. Sa that we seti that the supposed tikeness, referrcd to by Mr.
Baillairge, does nlot reaily exist.

tThen hie continues: IlNor wvlll flying.machines crer provo a succms
untit saine dloser Imitation bas been arrived at. than heretofore, aI the
wilnged denizens of the air." Now. ta tako som'e nther probleins that
have been soived by ogr inventors and mechanit;aI engineers, flot In tho
way suggested, by adbering strictly ta Naturels models, but by radical
departure In some Instances. Firstly, bad we lmltated the ax or the
hQrs and made the machine whlch drawsv our trains to.day. wvaIk 0.1
legs. iiqstead of rail on whecls, wve undoubtedly would flot have had
trains wivhsking us tbrough space at 6o and 112>4 miles per hour.

duce good natural draft. By coverin; the case and drum witb a non-
conducting materiai the bass of héat la reduced ta a minimum. The
water circulates coiitinuously fromn the front ta tbe back of the bailer,
up the back connection ta tbe drum. wvhere tbe steain freely separates
from tbd water, and down the front connection ta a point below the
fire This positive circulation admits cf using forced draught, increas-
ing the horse-powver of the boiter withaut faaming or priming, the
increased temperattnre lncreasing the speed o! the wvater circulation,
the makers claim. vdthout any evil effecti.

Special arrangements are mado ta avoid trouble %vith had water.
Tbe feeà pipe entera the drumn near the back end. and part af the
sedinient la deposited la a settling chamber at the front end of drnm
and may be blown out. Additionai impurities that are carried down
the front connection are deposited la another settiing chamber below
the furnace. This leaves very littie, if any, impurity ta farni scale on
the furnac. and tuibes. and it may be renioved by a scraper inserted
through han-1 bales in the shah,. the tubes heing spaced, so that ait can
be clennef. Doors ar 'e placed in the casing opposite thèse band hales
which also give facilities for cleaning the outside of the sheli. The
]Robb Engineering Ca la farta us that they have atready instatted two
of theso boliers la Montreal, anc6 others in Lethbridge, N.W.T., Fort
William, Ont. and Parraboro, NS., white a nunaber more are ordered.

THE NAVIGATION 0F THE AIR.

EdIC.%YAnz.%N ExitangR-
In your- issuefor November I notice an article on "lThe Naviga-

gatian cf the Air,",by C. B3aillairge, C.E., and tbnking sanie of your
less scientific readers might be left in the dari thraugh thé nature o!
fils article, 1 na led ta make a few remarks, in the hope that they may
somewhat clear tbe obsurity ai.-to the principle, method and nature o!
the moat successful attempt at atrial navigation ia the lait few years.

In the article Mr. Baillarge says, Il that there neyer bas been an
attempt <at imitation), as awith flying machines, ta iitate in the bai.
lbon the shape of a bird on the wing;- and then again ha says,

cthere must be imitation), ta lie succesaful in directing thein Il(bal.
tons). Nlow here we have a sean trying ta advocate an aid and

exploded tbeory, that of navigating the, air with a machine that is
itself many imes iighter than the.elament ia which iL floats. Nat on,
iremember, as in tha case of the ship. which case he tries ta paraltat
with that of. the balloon, and says, -as, man bai becoime (successful)
in propelling vessels through the water, bybuilding theni in imitation
af the fish." Hére we sec wbat slmilarity exists bc-twee.a fisb axida
modern steamsblp, sncb as the IlLucania,- as ships, 1 belleve, move
partly through and- partly over the water. whereas. thé fisb inaves
entirely bcneath aad.thronugh that clément. Now. as to the propelling
power, with reference ta that oaf the bash, agai n we <all ta, ec thesimt-
larity betweea the two.. The fish propels itseif by iLs tait, using its fins
as auxitiary mators; but in the steamship; *liere la the mécbaniam

Secondly. iiad aur marine architects imitated the fisb and bis
oscillating tait we would not bave had a *<ampania " or IlLucania I
crossing tbe Atlantic in lcss than sixc days, or a torpedo boat rusbing
tbraugh the water at 37 miles an% hour.

Then is nat a flying machinieproper, the Ilaerodrome.' a nez'.re
Imitation ta, natures M odal than tbe "saaring machine," advocated by
Mr. Baillaîrge, wvhich is merely what il; k1nown ai a Ilsteerable balloan,"
stigbtiy modified? i tbhfk so, inasdiuch as iL is vastly heavier tban
the air. wbicb fact is triie of nature% varions madels. Then again, he
continues. %vith refecenée ta the relative buoyancy of theballoonzagainst
that af the air.ship, Ilthus, as it is, the balloor às buoyant. but wvithout
the proper shape ta render iL possible ta direct ils motion, white the, 'sy-
fyer '- this we interpret ta mean air sbip, thougb we neyer have beard
the teri used before - is deficient ln the opposite sc-.' of having the
powerof direction witbout tbe buoyancy." WedoubL if the latter part
ai the above statement wvill stand investigation, for surely bad the
author made the slightest pretence at oerodyaamics or raronautics ha
would have l<nown that the fiat or concave surface of any considerable
extent <flot beinglprahibitively beavy) wben held rigidly ai an angle of
fron 3> ta 81, and movcd rapidly fa.-ward ln a horizontal lina, dci
not neerl any buoyance outaide of itself ta retain iL in space, iLs awn
onward movement being sufficient. That this is the true principle of
air navigatian bas been praved by I.angiy, Maxim and others. And
we may say here without gaing furthe, that aur inability ta steer
balloans is flot an accaunt of their shape but on accaunt of their
wveight, or mare correctiv speaking, the absence- of the above property.
Had a baloon got the weiÉht, still retaining ils floating qualities, there
wvoulci be little diàfculty foand in directing its motion.

A littie further on Mr. B3. tells us ta I try ta conciliate or cambine
the twa requiremeats or desiderata. - that of the halloon and air.ship-
the two he says must be blended. Believing bira ta be au advocate of
tlie rule, that Ilnature must know best," and that ia experiments
naturels models should be followed ai ctoseiy as possible, bis argu.
ment here seains flot a tittie inconsistent. Here ve would asc hlm, if
instituting a c'omipartaient fiiled wvith gasin bis flying machine or bird.
like structure is imitating naturels model ? and if so, in wvhat part af
the bird's aaatomy the biltoon-Ilce structure is located ? Further on
continues the author. Ilthere is another cause which belps the bird ta
soar-on air" (the flrst cauise mentioned was the bird sprcading its
vzings and e xtendiag its tait zo as to und-ilap thein, tbus forming a
kind of Sorplane) Ilthis is the very beat generated by the bird's
body." Then bie asserts that the béeat generated b'y the bird rariuies
the air caaita ined in the cavity between the wings. Nov. itathe
genei-ality af uis thîs statement is rather confusing, for heretofore, we
were not awàri that anycavity existed bctween the wirgs, though
there may bc something of that nature beneatb them, it is genzrally
bciievè.d that béE ween thé wings is lacated the bilrds body. As for the
air beink iarlfied by the béat af the bird's body and lmpaxted totAhe
cavlty or concaved surface cf tbe underside of the wing, thus having


