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hope they will not neglect to provide for ail the elements
which tend to comlort and healthy living, and that
they will in the future as in the past continue to apply
the most perfect systems in heating and ventilation.

DISCussIoN.
The President : Gentlemen, as I si;d before, we wish

a full discussion on this paper of Prof. Carpenter's.
We have with us this afternoon men who are quite
capable of discussing and askng questions that mav
he pertinent to its subject ; it s perhaps the most im-
portant subject we, as architects, have to deal with,
for alter aIl it matters not how beautifully we design a
man's dining roomor how artistically it is decorated and
iurnished, i he cornes down m the morning and cannot
get the roorn up above 6o degrees. Therefore I think
Prof. Carpenter's paper is upon a subject we cannot pasS
lightly. As we have him with us it is possible he will
lorgive us for asking him a few questins on the subject.

Mr. S. G. Curry : Mr. President and Gentlemen, I
have much pleasure in moving a vote ot thanks to
Prof. Carpenter for the very instructive paper he was
kind enonigh to read to us. I do not know whether
there is much room for discussion, because I agree
with nearly everything he said. I think where there
is a disagreement there is usually more discussion than
where there is an agreement. There is only one point
raised that I should be inclined to question, and that
may be theoretically correct. It is with regard to the
variation of hot water and steam surface. I find it is
necessary to have 2 to 2Y2 times as much surface for
steam in our climate ; it may be due to the fact that I
am in the habit of not using more than a pound pressure.
In lieu of the gravity system a system arranged for
working practically with little or no pressure, we have
a system with little or no force in it running up four or
five pounds of stearn. Under these conditions possibly
the proportions Prof. Carpenter states are practically
correct, more theoretically correct than in fact, because
like aIl these things it is a question how you consider
the matter. I have been in the Wahit of figuring steam
by the pound or less ; and as far as I know I ind my
arrangement has answered every purpose satisfactorily.
The address bas been most s.atisfactory ; in fact it has
taken up all the different points in a thoroughly prac-
tical and sensible manner. It bas gone over the bis-
tory of heating pretty thoroughly and it is put in a very
plain and c mprehensive light. I do not know as I am
in a position to do any criticising. As I said before, I
agree with nearly everything that bas been said, and I
wish to compliment the Professor on his paper being
most thorough in every point, and satisfactory ; and i
am quite satisi'ed it will be of great benefit to the mem
bers of the Association,

Mr. Burke I have very much pleasure in secondinï
Mr. Curry'. motion. I must express my surprise a
the improvement in heating that i, displayed in th
"vacuum" system; the small water power Ís certainil
astonishing compared with the amount of power re
quired where they are depending on pressure to forc
the heat through the pipes. I have a system today i
use wnere it is almost ridiculous to see the amount (
water power that is used for the large quantity of su
fa:e to be healed ; and yet the building is being hea
ed. In regard to the exbausts I did lnot understan
whether those were exhausts which where taken bac
to the furnace or taken back to the outside. I had
little experience in my own bouse with regard to ti
exhausts ; 1 could not imagine why one of the Ru
woiId not heat: and I went to the one built connect
with the chimney and I found a great amount of co
air commng into the flue and passing from that down
the furnace, naking it impossible to heat the room.

The President : I see we have several well kno
representatives of the trade here, and sone of th
may have had practical expetience in those syster
Can we not hear from one of them ?

Mr. Purdy : Mr. Gurney, Mr. Mansell or Mr. Ar
strong.

Mr. Armstrong: I have had no practical exp
ence m the use of any vacuum system, but I am in
ested in the description of the Morgan system, an

would like to ask what is the height of the column Of
mercury that they employ. I also notice he takes the
air pipes and returns thern to the bolIers. I arn very
much interested in that, and if Professor Carpenîter
will give us that information I arn sure every member
would be delighted to hear him. Another point, the
proportion of i to 7, I woulid like to ask if that I>
hot water at 212 degrees and steam at 212 ?

Profes'sor Carpenter : In regard to the question
asked by Mr. Arrnstrong, first, ii Iespect to the appor-
tioning of the radiatig surface of hot water and stealI,
it is rather interesting in the way it cane outi. I figured
it out on a theoretical basis that the proportionl
ought to be about oo to 64; and the Anerican Society
of Boiler Makers, fron an entirely different system Of
figuring, concluded that 166 would be the equivalel
of loo of stearn. I got at it in an entirely different
way from that but the results were the same I thil'
from a theoretical and practical standpont. We are
now putting in radiators in that propornion, that i5
giving the one and two-thirds square foot of hot wator
radiators where we put in one of stean. The whole
thing depends on the temperature you run your bot
water radiator at. This calculation is based 011

hot water about 18o, as you wili hnd if you calcu-
late it through. If you run them at a lower tempera-
ture the radiators would have to be larger.. That
bas got to be an almost standard practice ; it
was adopted almost unammously afier a long discus
sion by the American Boiler Makers ; I was present
and took part in the discussion ait the meeilg at which
tbey adopted it. Regarding exhaust flues in the ho t

air furnace. I had in mnid what I bave often done Ii1
the hot air systems, that is, carrying exh iust lues 1P
lnto the attic, niot putting them outside because tha t

leaves them in a position by which we can draw the
cold air down into the room. But I have found 1

nearly every case that if these flues are sinply carrie
to the attic they are certain to keep the system î0

equilibrîum without bringing in cold air ; but the hOt
air systern is subject to vagaries; one sometirnes d
the hot air going out through the cold air box, and the

cold air coming out through the warm air flues.
Mr. Armstrong: I would like to know if the temper

ature the steam gets to at 120 s equa to the steail'

raised to 212 degrees in the vacuum? .i understood

that, you raise some bot water at a temperature of 120

degrees in the vacuur system. I would like to knoV

if the steamn is the same temperature as that raise4

from bot water at 212 degrees.

Prof. Carpenter : That depenis. Stearn is at a0

- absolute pressure of two pounds pr square loch. Th'
atmosphere gives us lfteen pounds per square inch

you pumnp up thirteen pounds that water will boil at 126

t degrees ; the stean would be ahont that temperatuti

e 120 degrees ; with the whole atmospheric pressure O

y 14 2/16 pounds stearn is formed at 212 degrees. Sîeal

at two pounds pressure would be formled at a tenpera

e tore of 216 degrees. So that you see if we can reduc

n the pressure we can get almnost any temperature we d0

f sire with the steam. And that was the Intention wit

r-t ssens.
t~Mr. Gurneily : Do you osie the system of bot

idwater betnwbere the water is suerhete udef
:kpressure, gettingý the water so muiich botter, an ec-n1W1
aical way of hecating it ?

Ie Prof. C rrpenter : Tbei presure- systeml of bot water
es1 b)eatiolg wasI iviC uIp bcausIe it Wa belieVed to 'le
ed dalneCrOuIs. 1I ve ee felt thatit ILwais safe ; there
ild are su irany tingsL- wblicbi rigb-t bappenl, especiailI
to wnvcl you consýider how the watter is, managetl'Li in tii

ordinary domnestic hecaling. IL sem Illme it
win almost suticidaI on the part (if peýopLe to ulse IL ; and f0ý
ern that reaison 1 batve never feit saie to recornm-end il.
YiS. wouîd' recomrniiend it if wec couild raise the boil nig poit

of' water witbout increasýinir the pressumre, b y putting ill
m-glycerine or soriictbig oif tha:t kind : but thec objectiol

10 that Is the expense.
eri- Mr. Guirney : In UsýIng glycenline isý the circla;tionl aý
ter- perfect, asý w1itout it ?
id 1 Prof. Carpeoter : Yes, it is perfect. We bave beee
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