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pose, s0 that each pipe may be hiown through freely. You
observe one pipe is just at the bottom of the upper row of tubes,
the middle one is j ust at the top of the samne tube, aud the third
one il four in ches above, which makes the centre of the bottoni
pipe, to the top one juat one foot, aud our high water Uine is one
inch above the tubes, which wiii give our glass three inches for
steamn and five loches for water, in sight. Our boler being four
feet diameter, our high water hune, above the bottom, of the
hoiler, is thirty.two inches of water and sixteen inches for
steam, you can make good use of a littie spare time in finding
the nuniber of galions and pounds of water la the boiler, at 10
lbs. pur galion, before the eugine goes to work, when we will
spen a littie time lu calculating the water, steam, fuel, duty,
power, &c., of the whoie. On the tup of the dome we have a 3 lu.
cast iron T boit, the perpendicular fiange is for the steam. pipe,
aud thu horizontal one is for the safeity valve to bu boited to, 80
that it cao be taken off aud the valve ground without moviug the
steami pipes, or breakiog the joint ou the dome, which must be
kept fromn ieaking, because a littie steama oozitug out wili soon
eat away the hoiler or donie plate. You cannot be too particu-
lar about this matter, which many men think nothing of.
Thusu flauges are ail turned with ruhber joints ; wroughit iron
steam pipes are very good, they should be covered with fuit and
canvas, wood or anythiog else that wiil keep la the heat.
Observe on the sarety lever the figures are large and plain ; the
bail is screwed fast to the 50 Ibs. figure ; the valve lever is well
fitted and works quite freeiy. You wiil observe we have no go.
veroor to thia etiginie, becausu we do not want to keep la motion
auny more journais than we are obliged to. The steam or start-
iug valve ii nt a globe, as many will have but a straight steam.
way slide valve, worked with a acrew ; it il easier to keep in
good repair and no check to the steam. The cut-off tap on the
steami pipe, close by the dome, is a straight cnt-off tap, brasa.
Our cylinder drain traps are ail of brasa and screwed iu. Qil
cup to every journal with weeks inside. Some like the oil to bie
driven loto the cylinder with the steam, but we will have ours
screwed loto the cover of the cylinder and another on the steama
chest. Our heater for the feed water il a very simple one :a
cast iron pipe, 1 foot diameter, with flanges, a shifting box ia
ecd end for a li lnch pipe, three ieogths put together with re.
turn benda inaidu, so thalt the steami passes ail round the outaide
of these pipes, the water being inside which makes it, to about
1509 of heat, thea the ateamn passes freuiy up the exhanat pipe,
nlot into the chimney, but out through the rouf of the house. The
heater has a drain pipe to takue away tic coadeased steamn water.
wu wll uow fill the boler witi water fromn the well by a hand
îpump, as we have no other means. Our man holu joints we will
make witi platted hemp, four stranda, four threads lu each
strsud, the ends oiceiy sewed together, sud henimed smoothly al
over, covered witi tiick red lead and linaeed oil putty ou both
sides, the cover joint is cleaned off smoothly, no rongh sand or
iron skia left ou it. The glana fit quite ioosely across the houler-
hole, s0 that the screwing of the auta do not bind the boita in
aoy, as each turo of the nut la made, the red lead squeezes out
on every aide. The man hole la the boler is weil faced and
strengtheued s0 that it will not spriug witi the pressuire of the
glana. If this 'joint il flot good, we wili make it with rubbur
and red lead putty, 1 thing it will bu good for six mon tha or more
we wiii now lowur it over witi the sheet-iron cover. Our chim-
ney beiog finished by the brlcklayer, 60 feet Uigh,we wiIl draw
our damper, yes it works freely, a slide valve lu a cast frame
but into the waill juat above the ead of the boler, the opuuing
lu our damper la 18 loches by 16 oa 288 square anches, aad the
opening lu the top of the chimuey, il 18 juches square piastered
ail the way from bottom, to top. This damper we will opea or
shut to suit the draft. Our four inch main watur pipes, are al
laid sud coonected with a tank 105 feet above the surface of the
water, lu the weli. Our feed il counected with the main just,
behiod the main check or foot valve, so that the full wigit of
the water lu the main pipes shahl be on the fued valves, oue on
esci aide of the heater, lu fiais case we do flot want a boiler
check valve, haviog 80 fair conaected our pipe to the boiler and
engine, we will put a fire of hard wood undur tic boler
to warm the water while we are prickiog the stuffiog boxes with
cotton or hemp, snd gresse. As the water la increasing in tom-
perature, a fuw brakes are seen at the tube ends and some of the
searps; you say lut us put into the boler some oatmeai, horse.
manure, or somethig considered by some men to bue necessary
for stoppiug icaka. Weil I am flot lu favour of puttiug any-
thing into the bolier, but tUe cleaneat water we cao get ; bie not
alarxned about the leaka, but just watch tiem and you will see
the iron la a wull made boler wiil use the best means to stop

theni by expandiug and throwing off some rust which will be
better tian we cao put in, but if we find tiemn too large, we wiii help
thc iron a littie by caulking with a sharp tool but flot eut the
plates, as is frequentiy doue. We wilI oiow dlean up the erigine
ronm floor, fill up the oil cups, and make things look neat, and
orderiy, we wîll lay the oul cloth on tUe floor with this the englue8
pipes and room, bcbng finished painting, we wiii now dlean up the
floor sud make tigs look neat, and dlean, spread this oil cioth
on the floor, lay this mat at the door, dlean the glass iii the door 80
that we may bie able to aee the englue working fromt the boiier-
room. With a good lock on the door, it cao be kept ciosed to keup
out the duat.' lu the hoiler-roomn wehave a beach, à vice, a cup'
board, sud a few tools for daily use, hamouer, cisel, two or thre6
files, somue rubber packing, a littie hemp, and othur thinga needý
fl, our oil cana are made of coppur, and nice and brîght foul Of
oil, we wiil 00W fill the cupsansd get ready for starting, for the
steam il juat beginning to rise, the air which il not required ll
the water for makivg steun. The huat l driving up to the suir,
face of tie water, the gnage aow inîlicatea four~ pounda, we Wl1
open the valves sud let the air work the englue a few strokes,
as well as blow tirougi the guage tapa, for 1 like to get the air
ont of the boler,, firat, because 1 have seen joints brokea with
it, that would stand the steam, pressure. 1 have a very stroug
impression ou my mind, that a tremundous power eau bu gaiued
by a little steam sud air brought together, the proposition has yet
to bu worked out. Naturu'a laws are what we want to apply tO
our use. Ouirguage indicates five ponds pur square loch. I wl 1

110w start hier , shu wiil run awhile, as so0e as the air pressure 1
removed, the steami will rise quickiy, there you sue sUe will not rua1
over 300 ruvolutiona, she il toppud, the guage pressure il d0991
again. Now while the ateani l rising, 1 want ynu to assiat mne
lu fiuding ont Uow miany galions of water we had la the boilet

tbegini with :Bolier 2-4 fuet square 4 x 4 =16 fuet > 14 feet
long=224 cubic round feut x 4,89474=to, 1096'42176 galions th'
boiler will contain withont the doînu 2 flues aod 19 tubes. Soin'~
of you say you are not well skilled la figures, so as to under
stand how 1 have worked that, or fouad thosu figures, well shloWf
me sud 1 wiil expiain in a very simple way for 1 think it the dutY
of every speaker or writer to givu what hue kaows lu the aimplese
way, aud no way il equai to the practical. Now mark out 0fi
the floor a square four feut, within thusu four liues mark tirce
lines onu foot spart from the aide liues, whici will make fOU1r
divisions a foot uach, now do the same the othur wsy sud tie'
you will find withiu the four outer liues sixteen square spades l
square foot esci or a foot usch way, thia shows you have slxte,9fl
square feut on the surface or ares, suppose you 00W cnt ont tic
floor to those liues sud dig down fourteen fuet, thon yon will
have s hole filled with air, 16 multipliud by 14 equal to 224
cubic square fee sud usci cubic foot contains _&26 gallons of
air or water , tic meaniug of these -268 ducimals is, suppoe on
gallon waa dividud loto onu thouaand parts, sud we tak 268
parts, you sue it il a littlu over a quarter of a gallon ; tien 224
cubie square feet multipiud by 6-268 (gallns lu onu foot> giveS
1086-42176 gallons, but you ssy the boler la round, not squares
true, wu eau have round cubic feut as îwull as squa~re ; witi ti
differeuce, that a cylindric-d foot Uaa but 4.89475 gallons in it'
Thusu figures I have workud ont pnrposely, to make easy waY for
you to fiud the number of galions la a round vesse], sud 101
future calculations, sud to find the number of lbs 'place the
decimal dot butween the 4 sud 2 like tUba 10964*2176) or X 1
lis.. Our nuxt proceas il to flnd hall of the contenta Of the
hoiler, 1096'42176 - 2 = 548 -21088 gallons, now wu will flnd tbe
number of galions in the 8 luches above the centre hune to tiose
Fgurea. Tie linA acrosa tic front, above the centre hue l j uat 46
luches sud thc hue 8 loches buiow il the lame, these to 45 +4-8
tic centre liue=138÷-3=46, hure we have a retaugularfire 46$X
=368 loches ares or face near enough for our purposus8 X< 168
inches (=to 14 leet long> gives=61824 incies + by 277-274 the'
number of luches a sq'îaru galion=222-97 ; galions oflapace lu the
8 luches : add tiese to the haif of the bmuer 222-97 + 548.21088
=781*18088 galions of space lu tic 32 luches of the boler, ont Of
tiesu wu wiil take tic 2 flues 1 foot lu diamuter each 4 + 4

=28 cubic round feet x< 4.89475=137,053 galions in tic sa5o
of thc 2 flue,-now we have 19 tubes 2.4 luches diamuter'îd
x 168 =2688 cubie round luches la caci tube x 19 -51072'<

353 03 (round cuhie loches la a cylinder gaiioa)-144-64 g5iono
of space, now add 137-053 x 144-664=281 *717 galions to bu taire'
out of the wiole 771-18088=281*717=489 38388 gallons Of Watel
lu the boler and by taking tic 8 lnch apace out of tic upper Msrt
of tic boler 548-21088=222-97=325-24088 gallons of Sp5ce fort
stuam. above watur hune. add to tiese tic dome 2 feet dilamo~

i4X 2 fuet higi=8 cubie round fuet x 4.89474=3915792 go.1
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