OLKEL’S, 427 NOTRE DAME STREET.
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- we obtain finally

 the velocity of discharge,

. Stage fit for use, but it is

“ Propoition of one of cement to on

_ Cement to one of sand.
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SCIENTIFIC—SANITARY ENGINEERING.

Lectures by Professor H. T. Bovey, of McGill Colicge.

[P

ANSWERS TO QUESTIONS IN LECTURE No. VIIL

I. A long sewer of circular section has a uniform slope;; show that if t:L‘
water is to attain the greatest velocity the stream must only partially fill t cr
channel ; and if A be the supplement of the angle subtended at the centre O
the section by the unwetted portion cf the circumference, then = + A = fan A

Ans.—The angle subtended at the centre is 180"~ A" The scctional area

of the water-way is therefore R (=+ A+ sin A), and the wetted perimeter 1s
2

R (= + A), where R is the radius.
. R (r+ A +sin A)
Then the mean hydraulic depth H 1s equal to z .

Nta
Now, the velocity varies directly as the mean hydraulic depth, and there-

fore will be a aximum when H is a maximum.

Putting the differential co-efficient of H with respect to A 2‘1“31 to zero,

2R (1+cos A) (T +A) - 2RETATERT)= o, which
T 4T+ AP

reduces to v + A = tan A. hen th
. ] e

* Hence, too, we see that the velocity of the Stm;‘g s gmt:jst :a:;n

sewer is not quite full.” Joun S, O'DwvER, (3¢ yearh

. i ‘S
2. A low-level sewer of circular sgmc“"dca?)g‘orre%l:a);)ér
seven feet in diameter, and is capa 1000

minute ; will it be a sewer of deposit?

Find the fall, and also the head,” which woulc
the length of the sewer being

If the sewer were constructed of brickwork, what st
in feet per minute 1 equal to

Ans.—The velocity of discharge 1
—__ 840c0 B
sectional area of sewer 208 nearly.
& Therefore the sewer will not be one of dep
sufficient to keep it clear. o .
Again, the If)all in feet per mile is given by the equatio
208 = 55 (2 F 13{)%, whence F, the fall in feet per mile,

the fall feet is 1.86 feet, nearly, ,
'I‘ofof:n!:ilig‘én;\::dz&oa'ater necessary to maintain the discharge of 8,000

. h ,5) % ]
cubic feet per minute, we have the cquation Q = 2356 ( T'd ] .WthCQdc
Notes the discharge, h the head, | the length, and d the diameter, all in feet.

Hence h = 1.4 fi. nearly.
The depth of excava
given by ¢ - &F o 20- (0 3%) Hence t = 10%4

wi 3 1 { A l b iCk.r
Vill require to be three rings thick of 4-inch br K unnoND (nd gear).

section recently con
ble of discharging

1d be sufficient to maintain
about 2,000 feet.
hould be its thickness ?

osit, as the velocity is quite

nV = s5 (2 F D)%, or
is 4.1 nearly. Hence

tion being twenty feet, the thickness of the sewer is

inches ; so that the sewer

100 100
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LECTURE IX.

MATERIALS.

Portland Cement is composed of chalk a’n‘d clay b\_:r"nqd at aﬂh:g::t rt:::m;;:rz:t
ture, and ground to a very fine powder. T'he heavu; it 111 wtcctcdgfmm
becomes and the longer it takes to set; it must there o(;: ,l);:_- ected from
running water. It does not deteriorate from age, if kfcp}: y';d The
cement required is not less than the interstice space © the saﬁ 1559 ;’ei _

SPECIFICATION.—Tt is to be of the best quality, ground extremely fine, ghing

i i shel. Itis to be brought upon the works in a
e 102 The to the xlmmpx?;::s\:;&le:‘h:;:lr‘scuntil it shall have been upon the works, &t

It shall be capable of bearting 350 Ibs. per squarc inch after seven days

< g er may direct. I!.shlll be mixed in the
and shall be ‘: ,;Fta::‘sd:hncn;ng::ﬁ not lz'c used after it has begun to set.

ia,’ i than

from * Septaria,” and is cheaper
f'acturedh sets quickly, and is therefore useful as
eed 100 to 125 lbs. per

oes not €xc ¢
It should not weigh more than 75

the proportion of one of

east three weeks.
Wmersion in water,

Roman Cement is manu
Portland Cement, but not so Strong-

an inside rendering. Its tensile strength d

SqQuare inch aiter seven days immersion. J
and should be used 1n

Ibs. to the striked bushel,
so manufactured from «Geptaria,” and sets very

. t.
qQuickly, but has lcss strength than either Portland or Roman Ce:n;:or he best
Sl Liog ond Fpdralic Limet 18 0 L L e They e o b
Possibl i d should * invarably I :
Bround scaaiontiy fine to pass through a sieve with 1,600 meshes 1o the squase

Inch.
i m
be SrECIFICATION.—The lime (s3Y shall be obtained ﬁl?from e
ds of the blue lias formation, and sh
upon the works in mills under edge runners.
Lime Mortar : . . .
SPrciFicATioN.—The mortar shall be mixed in the P"°P°.':‘°? of :n:xi:l‘;trsm:tt?e::
of sand ; it shall be well tempered, and ground in similar mills for 3
adding the necessary quantities of
Many other cements are in use (e.8+
but are only suited for the intenor firtings b eter
Sand should be of a pure_siliclous ¢ aracter,
some saline matters, and of various degrees of fineness.
S0 to speak.
SpeciFicaTION.—The sand shall be very dc“::d
and Water.—Fresh or sea water may l:: “31 "
nd according to Grant's expenmen
Strength of the cement. Only sufficient water 8

Medina Cement is al

the lowest and hardest

blue lias) and ground

al] be brought in Jumps fres

Keene's Parian, Plaster of Paris, &c.)
of public and private buildings.

free from nitrogenous and
It dilutes the cement,

sharp, washed river sand.

for mixing with Portland cement,
sea water rather augments the
hould be used to bring the

Concrete (or Beton) is a mixture of mortar, usually hydraulic, with some
coarse material, as broken stone, brick, shells or gravel. The material used
should be perfectly clean, and of irregular sizes. The proportion of cement
should be such as to form good mortar with the «and alone; and the mortar
thus made should be somewhat in excess of the interstices to be filled, so that
the coarse material may be quite surrounded. ‘The material must be thoroughly
caturated with water.  No more than is to be quickly used should be mixed

at onc ume.

SEECIFICATION.~—(1) Lime concrete shall be comp
pings of sizes, and gruuml hydraul.c lane, fresh buined,
measure of the furmer to one by measure of the latter.
itland cement concrete for the sewerns and shafts shall be composed of four
lean hmestone, broken inta argulay pieces s as 1o pass in any direction
ches in diameter, two measures of sharp clean sand, and one equal
The concrete skall be turned over once dhy, twice wet, and thoroughly
e work, and rammed where diected.

osed of clean ballast or stone chip-
mixed in the proportion of six by

(2.} The P
measures of hard ¢
through a ring 2 in
meazure of cement,
raixed up on a clean floor, placed in th

Timber, for permanent work, should be free from injurious shakes, large and
loose knots, and sap wood. The best kinds are alder, beech, elm, larch, oak

and teak. Processes for preservation are sometimes resorted to.

‘)0 AN, “S,USIS[FUSD)

I

Iron :

SpeciFicaTION.—The castings shal
and air-holes, and they, as well as the wr
and all other imperfections.  The whole shall be
other coatings. All iron sent w.th plugging or stoppi
must at once be removed. Patterns of all castings are

being run.

| be clean and sound, {ree from porous places, sand
ought iron work, shall be free Trom hammer marks
delivered on the works free {rom paint or
ing in any part will be rejected, and
to be approved by the Engineer before

.

‘leag u

TEsTS.

Brick.—(1.) Soak a sample brick in water, and expose it to frost. :

(2.) Weigh the brick, then leave it immersed for a week in a strong solu-
tion of sulphuric acid, and weigh it again when dry.

(3.) The brick should also be subjected to a crushing test.

Earthenware and Stonciware—Yor Impermeability.—(1.) Dry the pipe
till it ceases to lose weight, submerge it in water for 24 hours, then wipe it dry
and re-weigh.

(2.) ‘Tie a bladder over the cnd, reverse and fill with water, and carefully
observe the tendency to sweat. .

Cement.—Mechanical.—(1.) Mould the material into blocks of a suitable

form, allow them to remain under water for seven days, and then subject them
to crushing and tensile strains.
Chemical.—(2.) Subject a portion of it to a standard solution of nitric acid,
distilled water with 10 per cent. of the acid.
Portland Cement.—(3.) In an emergency, make two parts, and keep one
in the water and the other dry.  1f clay preponderates, the part in the water
will assume a buff color. If the cement is over-chalked or over-burncd to the
pomt of danger, little cracks will be perceptible all round the edge of the wet
cake, and if the latter of these indications are found the cement must be laid
aside.

Test equally applicabl

rated solution of suiphate © |
pend by a string for 30 minutes the sample under trial ; then pour the liquid,
free of sediment, into a flat vessel, and suspend the stone over it in a cellar.

pear on the specimen, it must be dipped in the solution

When cfflorescences ap . |
wwo or three times a day for, say, a week ; the quantity of carthy sediment in

the vessel collected on a filter and weighed will indicate the effect to be expected S.L
from frost on the same sample.

say

ey pu® I2ABOL ‘qUIeT] UBISIOJ

e to brick, stone, mortar, &c.—Prepare a cold satu-
f soda, then bring it to the boiling point, and sus- Q

8

Questions.

1. Explain the method of jointing stoneware pipes. What are the objections
to the use of clay as a jointing material ?

2. Aline of sewer is constructed as follows :—From A to B, a distance of
3671, itis 1 ft. 6 in. in diameter ; from B to C, 1,730, aft. 3 in. in diameter;
from C to D, 2,200 ft., 4 ft. 6 in. in diameter ; and from D to outlet, 11,3871t 7 ft.
in diameter. At B its direction turns through a right angle, with a radius.of
200 feet, and at C through an angle of 135°, with the same radius. Find the
requisite falls to be given to each length, so that the line from A to D may be
running full, and the main sewer half full and discharging at the rate of 3,000
feet per minute. H. Taviok Bovev,

28th November, 1878.
wm

WITTICISMS.
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For wit, in the combat, as gentle as bright,
Ne'er carried a heart-stain away on its blade.—Moore.

WATER in motion, is water still.

WHAT is the exact width of a broad grin ?-—Reveiile.

SARCASM is a keen weapon, but in handling it many people take hold
of the blade instead of the handle.—/Josk Billings.

wSaNDY, what is the state of religion in your town?” * Bad, sir ; very
bad! There are no Christians except Davie and myself, and I have my doubts

about Davie.”

CLass 1N ZoOLOGY.—Prof. : Mr. P.: “Ves,
sir.” Prof.: “Name one that has.” Prof. : “Yes;
know some that have.”

“A YOUNG DOCTOR in —— spends his leisure hours practising on the
violin, and passers-by, thinking an amputation is going on inside, are delude
as to the number of the man’s patients.”

“Be ever ready to acknowledge a favour,” says & writer. We are, sir;
we are. What troubles us is, that on one side we are completely loaded down U
with readiness, while on the other side opportunity is painfully scarce. )

THE wise man who writeth to_another for information for his own beloof,
encloseth a postage stamp for reply, and is informed ; but the fool discerneth

-

‘BITHATOA ¥ SATONXHA'

« Do fowls have teeth?”
Mr. P. : # Goase."

eroN Lov

{=1

not the value of a governmental adhesive plaster, and remaineth in ignorance.

1S owx

ortar into a thick paste.

——

S. J. BAKER & CO,, 188

sT. JAMES’ STREET.

« DENT'S” GLOVES, NEW SHADES, SINGLE AND DOUBLE BUTTON.



