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Tt is tiie function of ths balancer te possible consistent with be8t judgment THE HEA.TING QUESTION.
iuaintain thoe voltages conrgtant, and to based on careful Btudy of ail of the ad, At the sixteenth annual convelntion of
accommodate the. unbaianceocf currente vantages.which should. be crctited te the.
botween tho four wir"es of the distribution individual drive idea lu coiaparison. wft h na soito of Arb t
circuit. theo ne disadvantage %vhich may or àùay hold ln Toronto, January 12, ]Professer

As the conditions of machine'tool oper- net exist, that of a possible sligbt R. C. Carpenter, of Corneli University,
atiou wiii resuit ln the varlous-motors of increase la firot coat. This may ho lest delivercd an address on "«Heating"I ln
the systemn beiug nearly equaiiy dis- slght of cntircly ln the. face of the. advan- whîch, ho said that local conditions afflected
trabutedl on the. circuits, the -unbalitnced toges whiclx aro te be obtaincd throughthiprbea Onhectnntf
current will be but a amall' percen toge of flexibility of location and'ease of mnanipu- hrpobe .Ontectintf
the total current taken by ail the motors. lation. Europe 60 degrees of beat 1s consldered
Tii. interinediate wires of the. systeas are Glass B, controllable, speed motors, suifaient for a house. In Amerlca 70
extended to, the variable speed motors generally of the. series wouud type, as degrees is required. À lack of moisture
ouIy, the. constant speedi an& crane used on cranes.
motors aud'tii. lighting belng supplie&~ in The duties which the- motors lu bath o>f la the air results, which affecte furniture.
the usual maiiner frein the, outaide wime those classes have te perforin is such that Sixteon per cent. of moisture la required
at the. generator voltage. their deniand for current is intermittent for the. saturation cf air. Most of us livo

Tiiose motors- requirlng- variable speed and oflen excessive, consequently tiiey in hanses whose air is dryer than the air
are connectedl te the- four-wlro circuile by are best suited for counection te tii. out- of the.driest resort. This draws mofatur,
menus of a controlier cf the-druni type side mains and such specd regulation as5 from the body, and resuits la a mucli
atdapted for mounting on the tool' in a tbey may requiro can b. obtained by higiier temperature beiX. required for
piace convenient te. the operatar. The. nheostatic cantrol. comfort. In a molst atmosphere a lower
aictioni of tuis controller Îza such that as Tihe other two classes, C and D, are teprture feels ofral.Icst
tii. druni revoives the armature terminais controliable speed- mators for the. drive cf tmpera t ro mfpoprenilatn
of tiie mater are connected te the-di cir- individual tools where the speed should Bmtifneope provde poperaendtilatioh.
cuits--aorded- by tis systenin the. be maintained constant; at any on. of a Bust if ventlt cola eu pesue th. ton o
proper sequence, and' the. trvel of thie number cf flxed valuies. a physicir.n, pure air would. bw as cern-
drain froni one position te tiie next is se Class C'covers matera driving pressure monly provided'as hoat now la. The fan'
quickencd by the. action of a spring, tint blowers, punch presses, plàners, etc., systern of heating la usually eniployed lu
contacts tire made andi brokenat.a high which demand' approxlimately constant tii. 'States, pure air being driveta over
rate cf speed, preventing tii. formation torque at ail speedis, tii.' horse-power di~- heated surfaces, ventilation. and' heating
oif arcs ani eliminating- the posîbility cf mlnishing with the. speed. Thia cliarac- tius being to sanie extent combiued.
mi,. druni stepiping betwveea' contacts. teristic of the-tool beingildbntieol-with'the In many respecte the, bot water systeni,
This give s ix fusidamental1.motor'speedà power characterlstie of t~he mater on tuis is au- lËeal one for heating. Iret wmter.
wlich are'subject te a' furtiier refinement systeni, the normal horse-power cf the systems reuire lees ceai timan steaml. and
lîy varyiug' tho motcr'a fieldý strength mater need' net b, greater thon tb,naxi- supY th.seais tmeatr.X
sufficieutly te caver the gaps betweeu mum-demanded by*titelteol. paunny tio sted au tmperaturt.iA
thora. Clams D covers- tiloseý motors' eperating New york la the. comparative vlee

The- spced range obtained on the,' volt- lathes, boring milis, etc., wherae imean&htwer108 vluof
àige- points alan. is 6 : 1, beiug propor- torque increases as the- speedt diminishms sta. adhtwer10square feet cf
tional te time ratio of maximum te mini- If the. range requireci by tires. toolis- tea sr fho aer being. osided lqa tpen
mum- voltages. Tit. addition cf field bû obtained by using a motor thraugh- its 60 fe bjtot atheatng Shean ao ope
resi-;tauce uoints above the bighest maximum. range, the. metor wauld b. hed obection the tiihatity c aabvoltage points-extends the-tetal range cf very large and unecessarîîy expensive. cangt-ed by thrying tii. qu a i cf s
tiie centroiler te a value cf 10 :1. For For tbis cisass a speed rauge cf approxi- costly than hot water systema, anid amaller
exceptionni cases the range may be in- mately 3 : 1 bas been seiected as a basîs and less conspicuous radiators cau. be used'
creased te o maximum cf 12 : 1, the for the. determination ofthe mast suitablo wlth stearn
proper range in any case being doter- sizea cf moters with respect te the duty Tii. fact that steara under a l'ower
mincd by the character cf the machine which they have te perform. A mater, atinospiie pressure cau be generated at
and the work whichi iL performs. therefore, te give a constant horse-power a lower temperature thon 212 dogrees is

The Crocker-Wiieeler systera as eut- tbroug n tus range, must have a nOr- being taken advantage of. la a vacuum
liticd, bas certain positive advantages cf mal oain f about twice tii. horse- steamn con b. generated cf ns low a teom-
wvhicii tiie meat important are the fol- power required by the. tool. This range, perature as 12*0 dogmees. Hou8s can
lowing: however, may b. extended te caver the thus be iieatcd by- iteam, at a lower and

1. Variable speed, under instant con- entire range requireci by the tedl by using More conifortable temperature tban has
trol, over any range. one or mare odditlonal gear runs. Tii. hitherto been thie case, and where exhauat

2. Every speed constant regardiesa cf metbod is an advantageoi1s compromise ateain la avouiable iL con be useci as a.
tb. load. between the use of an excessively large pesre lea La atmnospheria. Professer

3. Controllers simple and convenlent moter with no gears and a constant speed Carpeater described several new systemns
of attaubment. mater with many gears. embodying tuis principle.

4. Tho horse-power of tb. mater but Tiie extreme facility of manipulation Tii. objection te bot water was the,
slightly in excess of that required by. the. which tuis system affarda enables the~ lresze cf radiators required. Certa
tocil. machinist to push bis tool te tiie bigiiest suare a ddtwtrrai h ;i,

5. Output cf machine tools much limit ef cutting speed, thereb'y giging. point cf water. Glycerine mlixed
greater than wvben they are beit driven. large lncreases in output. Resuits show wlth water raises the. boiling point te 800

6. Easy of adaptation te existing shops that as much as 20 pe cent. inceas degrees. If a suilliently inexpensive, sait
witiî a 2-wire system cf electric power la output over a belt-driven teel may ho ean ho found te add te wvater, which wili
distribution. obtained by thîs systema ofmoter drive. As net auffect the. pipes and radiatérs, tis;

7. Employment of standard matera. by actual test in commercial plants, it bas problein wili he selved. In hot air boat-
8. Ability te maintain ligh cutting been sbown that 21 per cent. increaseisa ing the. fu-mnce should ho instmlled as

speeda due te superier facilities for sulifaient te warrant the outiay necessary clcmaeiy as possible te the windward aide
manipulation. for indîvidual drive, the. possubiity cf cf the houa.

Matera used in au cri-dnai-y sbop equip large savmng ln operating expense through Tii. architecte cf Ontario have obtamied
men ma b.divdc laclasesA, , the adoption cf tus systern is ut once a otable position in the. world'from. the

or D, according te the nature of their apparent. PuTNÂMt A. BA'rxs. nola" risi ok he aepo
<luty. duced, said Profespor Carpenter, aud-be

Glass A is constant speed matera Tii. Bain Wagon Co., Woodetock, Ont., hoped thoy would net foi-geL tii. tlémenta
sncb as drive groupa cf smail tools by have hncreoed' their capital fioni $250,- cf bealtli and conifortin the. construction
shafting, tuis cîsass being-kept as amali as 000 te $500,000. cf their buildings.
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