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§ SECOND INTAKE PIPE

THE BED OF LAKE ONTARIO, AND CONCRET-

Wi o R
PLACING 2400 FEEL OF 6-FOOT PI LANT REQUIRED — SPEED OF CONSTRUCTION

ING IT INTO PLACE — CONTRACTOR’S i

& June, 1911, the City of Toronto called for tenders

for the lavi oot riveted steel pipe from t'he
sane chat oronto Island, to a point

ltl‘ation i Gl
: plant, situated on nd
2 0"1 Lake Ontario, about 2,400 feet fhrom :?:acItSl\ias
re, . 5 red the cor
Early in August of that year, Limited,

a .
varded  to Messrs. Roger Miller & Sons, e
Ofonto. ‘It was in the nature of a lump. sum cof .

One length of pipe was put in by December, 1911,
and connected up with the tank. The water was particu-
larly low at the time, the top of the pipe being only 4
feet below water level. Pipe-laying operations were,
therefore, necessarily discontinued as extreme weather

set in.
With the opening of spring, the contractor’s plant

had been put in
shape, and work

v .
Sing from  the

began with the

i’i”ginal specifica-
Ofo r;s to the extent
of Stee lSubstxtution
inch v for 6 by &
throuwooden piling
ghout,

of eneral Progress
urithe Work.—
Ng the autumn
‘r,:lgg:hs of 1911.
5 was begun.
tEri,? perat.lons cen-
on t§ chiefly up-
neCesSe excavation
fontg, ary  at To-
8innj Island, be-
ﬂorthng it ot he
to theend adjacent
. new pump-
s.t ation, and
ng  toward

Fig. 1.—Island Excavation

at  the

€ Fig. 1, looking south
tailegreater part of this Island exc
Pring:. 1€ removal of some 20,000 ¥4
mpally sand. AT B8
a ty hig Portion of the pipe line was de51g;1e e 1 i)
spe. Ik near hore to serve as 4 manhole Sy
i ity 8 feet 6 inches, Wi

t measures 11 feet by © U
g of this t

d the lake, shows
The work en-
f excavatlon)

towar
avation.
rds o

ater |:
€ line,

Posj; 24 feet. The placin _dams
whgilct}llon Was greatly fac?litated by the luse ?tt‘hcoﬁ’el‘ ’
% w
®Xeqy.,. '€ I progress simultaneousty
V. > S > Wa
the tatlon’ so that by the time the latter W2

i i as in no
dela}'e:il_ Was in place, and pipe-laying was

ami Lake Operations, Looking South from
Filtration P

ank in its proper -

season. Owing to
a revision of the
plans by the city.
necessitating the
lowering of the
pipe line through
the Island to the
same level as that
extending from the
tank outward into
the lake, after
three lengths of
pipe were laid
work was discon-
tinued. The pipes
and tank were
taken out, and the
excavation was ex-
tended to a fur-
ther depth of 6
feet, bringing it to
an ‘average of 2r
feet below the
water line. The re-
moved portions of
the line were then
re-set and connec-
tions made with the filtration plant, as shown in Fig. 2.

Remarkable progress was made with the work ‘during
the summer months of 1912, desPite a goog deal of .ad-
verse lake weather. The entire line was laid, steel piles
driven, crib placed, and the wh9le {ength concrefed <-)ut
into the lake as far as indicated in Fig. 3. The pipe line
for use by the end of January, 1913, and the
leted with the exception of a small amount
hich was placed in a short time in the early

lant.

was ready
iob was comp
of back fill, w

Sprmgéscription of Contractor’s Plant.—During the winter
2, the contractors built the required plant

of 1911-1 i
months e work in the lake. To cope with the

{or carrying out th
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numerous exigencies attending work of this nature, par-
ticular attention was devoted to the design and construc-
tion of mechanical details, and as a result, the greater
part of the plant was built and assembled especially for
the work. The advisability of the extreme care taken in
this procedure was evidenced later in the successful con-
tinuity of operations, and the entire absence of delays due
to lack of equipment, materials, etc.
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This scow, shown in Fig. 4, was also equipped with fouf
sets of specially designed and patented thribble blocks
and four powerful winches, used for manipulating the
pipe sections.

The concreting scow, whose dimensions were 100 feet
by 28 feet by 8 feet, is shown at work in Fig. 5. It was
furnished with a derrick, an 8 by 12 hoist, a 1-yard clam
a 1-yard mixer, bins for sand and broken stone, and 2
tower, as illustrated, extending 4o feet above the floof -
of the scow for supporting the elevating bucket, tremi€

pipe, etc. The arrangement of this concreting equipment
is also illustrated in Fig. 12.

The pile-driving scow was 54 feet

It was

by 24 feet by 8 feet in height.
equipped with an 8 by 12 hoist, 2
inch pump for jetting, and two sets of
leads. It was capable of driving piles

singly, in bents of two with cap, oF i
& sets of six, as illustrated in Fig: I¢
4 Each set of leads, 55 feet in height;
had a follower 45 feet long. Attache

to the base of the follower Wwas a

Gare Hodd ; 1 >
are Hodgle s o atent pile holder with a capacity of
5F1 Stee! Pipe ) 5, w2 . . . > iyen
e e & = six g-inch steel piles to be driVy
srrcordaneld__ || 77 ° < together. After d"'r
2 ing, this holder goun
< S, 1 ase a
47t Wooa Plpe 10/a |Shorecrit  &7% Voo Fpe Lenglt of 70 /7 'Q//o Se. be .readlly rele ttaChe
Taker up from here South ¢z® hoisted to be a ill
t W

re—22'=3 _.,l
Ovtside ro Oultside
of Crib

Fig. 2.—General Plan of Island Shore Connections,
and New Intake Pipe.

Sl
(€7

The excavating scow, one of the parts of plant built
especially for this work, is 100 feet long, 30 feet wide,
and 8 feet high. It is equipped with two 8 by 12 hoists,
operating two 11{-yard clamshell buckets. One dis-
tinguishing feature is the installation of two 6 by 8 inde-
pendent swinging engines. The booms used were 65 feet
in length, and either derrick had a working capacity of
20 tons.

Another scow, used principally for deep water work,
especially in connection with the placing of the crib at
the end of the pipe line, and for the towing and placing
of pipe sections, was also 100 feet by 3o feet by 8 feet.
It was equipped with a steel derrick of 25 tons capacity,
a 65-foot boom, a g by 12 hoist, and an 8 by 8 independent
swinging engine. It had a clam of 114 yards capacity.

to another set. 1

Showing Location of Old

be noted that the length of
the follower was sufficient to ¢
ensure its top, and, there- 48
fore the driving hammer
being always above water. [t was

“ The air scow was 30 feet by 18 feet by 35 feet. . nch
equipped with a hand derrick, jetting pump, an a5
centrifugal pump directly connected to twoO i
engines. This pump served to remove the sand frowerﬂ
and around joints of the pipe sections when they Fion
being connected up, the diver employing the SUuc pis
pipe for this purpose whenever necessary in making
connections.

One important feature of these five

each was equipped with an air compressor by
which the divers were furnished with air.

separl ate

t
scows Was thzf
meaf.ls
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There were, in addition, several deck sCOws 70hf€€t
2y et by 6 feet for carrying materials such, as
Ples,  broken stone, etc. The sand required for Cﬁn'
ffeting was taken directly from the bed of the lake.
d ipe Line.—The pipe line points in a Sguthwest;}'li
'rection from the Island, as indicated in Fig S 2, WalC
Shows clearly the connections of the old and new plp?
fh the pumping station. The course follows the bed ol
the _lake into about 110 feet of water. T}_le last severa
:t:ctlons showing its position as the dec'hne assumes a

€ep 8radient, is indicated in profile in Fig. 3.
€ pipes were,

a
> Stated, of riveted
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pipe had been lined up and a few bolts .inserted. The
cable arrangement was such as to permit accurate and
minute changes in the position of the pipe, so that the
divers found no difficulty in fitting the sections together.
There were forty-four 11{-inch bolts in each connection.
At each joint, also, there was a wooden gasket of well-
seasoned pine, 1 inch in thickness, with joints carefully
broken, and put together with copper nails.

A 72-inch flexible joint, made by the C:m;_ida .Foun-
dry Company, Toronto, was provided in .the pipe line at
every stage where there was an appreciable ch:.mgc of

grade, until the
point was reached

where the lake bed

Steel, 6 feet in di-

arneter.' They were
manufactured by
dr ganada Foun-
e
ed to’ and deliver-
o city at
T N Street wharf,
Y were eight-
Wenrem Number and
e I6§ feet in
"&th, with the ex-
atlor\],veOf several
y re equip_

gf'fi With manholes,
lone | Cr€ 168 feet
© Y1g. 5 shows
::e(t)rt € sections,
ce her with a
AR
Onc Were used,
at the crib,
another gas
in Fig, ».

Were  equip- Fig.
heq !
towds At each end, and rolled into the

€d int f water, W %
tw, to about 12 feet of water, bulkheads Wer
! /4-inch cables around each end, the

rem ; : sunk by the €0
tering U Sufficiently to allow the pipe t(e)dbivith the thribble

¢ it and the pipe
of the scow. The
osition 11 thg'
Specially designe
fp cables after the

then
bay. They were
he);e, after applyins

bloe § water, Then, the scow, equiPP g
lifte . and winches, was floated OV
Who]. .10 contact with the bottom X
la € Was then towed out into its proper P
d the pipe lowered into line.
€ joints, facilitated the removal ©

y a
k“‘mkl

3
~
A
F Lxira Flexble Joint

- : ' Work and Pipe Laying.
Deep Water
4.—Scow Used for

No /8.

&
c
K
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N
.
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Five Sections of the pipe Line.

descended rapidly,
as shown in Fig. 3.
EFrom this point to
the end of the line,
a flexible joint was
placed at the end
of every pipe sec-
tion. These joints
each allowed a
movement from the
centre line of the
previous pipe of
2190 30l Expan=
sion joints at regu-
lar intervals each
allowed a play of
18 inches. They
were equipped with
a 2-inch rubber
ring inserted be-
tween angles, and
held in position by
eight or nine bolts
around the cir-
cumference of the
joints. Fig. ¢
: shows a pipe con-
nection equipped with a flexible joint, and shows an ex-
pansion joint also. : . 3 ;
Several points of interest arose in connection thh
the manufacture and delivt_ary'of these. pipes that. might
well be mentioned. The shipping of this 72-inch pipe had
an important bearing on the manufacture, as it was
speciﬁed in flanged lengths of 166 and 168_feet, and t.he
shipping of these sections allowed all cnm{mfemn'.m]
.‘oinfS to be shop riveted. Further, calculations were
ande to insure the pipe being of ample strength for safe

Llevation 40=Zero Level of Lake Ontario

980"

Lxtra Flexible Joint

AManhole

ZJ,L/
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carrying on two points. Careful measurements were made
of the track, siding, curves, etc., and the site of delivery
was similarly inspected to insure convenient unloading
and storage.

For each shipment four 4o-foot heavy capacity flat
cars were used, and each length, which weighed approxi-

mately 47 tons,

Volume 25:

divided into sections, as shown in Fig. 10. These were
then filled with stone, which was successfully carried ou
by means of lowering the material in a cage directed
a tow cable to whatever section was being filled. The
extremity of the cable was then transferred to another
section by the diver. The centre section, surrounding t0¢
tee with whic
the pipe 1€

was loaded on
crandles and
swinging
bunks. Fig. 8 .
illustrates  the
position of a
pipe section
when ready for
transportation.
The Crib and
Intake. — The
crib which sur-
rounds the in-
take is a struc-
ture 40 feet square and 25 feet in depth. It was built at
the John Street wharf to a height of 10 feet, and com-
pleted after launching. It was towed out of the bay
through the Western Gap, where it was loaded with about

Fig. 5.—General View of Concreting Plant.

i, T s

Miggh -

Fig. 6.—A Section of Pipe, With Expansion Joint.

25 tons of stone, held in suspension by three cables and
a steel derrick, and then the whole outfit was towed by
three tugs into the lake. Fig. 9 shows the crib on its
way to the end of the pipe line.

When above its proper location, special precautions
were taken to produce uniformity

Fig. 7.—A 72-inch Flexible Joint Connected Up, and

terminates, Wa®
filled with con”
crete to elimi”.
nate all (aBESK
of displaceme“t
of the intake:
This opefatioﬂ»
carried Onf

such a depth’
necessitate ?
tremie pipe ©
small diameter
owing O

s length’

excessive strain upon the upper portion of it
when discharging the concrete.

The pipe line, as stated, ended in a tee, ks bulk;

connecting with the line, its mate provided with 2 "
head, and the third placed vertically and projecting

(ot

extreme right) An Expansion Joint.

oan
of the crib to the intake' proper, which is flared tO 1t,dﬂ.

in the operation of lowering and
to provide accurate knowledge
for those at the surface, of its
progress as it was being sunk.
This formed one of the portions
of the work where greatest care
had to be exercised in order to
place the crib as nearly as pos-
sible to its ideal position with
respect to the pipe line, the last
section of which was unplaced
until the crib was finally seated.
The difficulty will be understood
when it is remembered that the
pipe line was approximately 110
feet below the surface at that
point, and there were no “ben'ch
marks’’ to define its relative
position. The structure had been

Fig. 8.—A Pipe Section Ready for
Transportation.

is 8 feet in diameter. It is cylindrical in form, stafl by
vertically with closed top, while its sides are forme pich
a number of steel bars, as illustrated in Fig. 19 wcoﬂ‘
prevent the intrusion of suspended matter of any pers
siderable magnitude. urlt{e is
the inner part of the intd (ac*
provided with a steel platé pthe
ed vertically to prever Sticks

longitudinal entrance o
of wood, etc. )
Piling.Steel piles were =g
it being felt that the oné
could not be satisfactorlly iles
with the use of woode® saﬂd’
the depth of water, and @ G =
the length of the line, ¢
conditions indicated .tl & with”
would be almost impossi®.2 = of
out tongue and ; ttagi‘i
somé special manner o . sl
ing one pile to its P"etr
driven mates, to cons ol Pi165
permanent line. he ste Unitcd
were supplied by he
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asr:gtes Steel Products Co.,
Were perhaps the first
tsr[:larture’ from the cus-
Stee?rx- 6-inch and 12-inch
. piles previously used.
tioey were of g-inch sec-
wefl, 18 feet in length, and
8 ighed 21.3 pounds per
duare foot, They were
s;g‘zn In panels of six (as
disy 0 in Fig. 11) for a
eithance- of 1,800 feet on
€r side of the pile line
3,600 linear feet in all) or
WasSUCh a point where it
deemed that the line

(;Wl:lvs. sufficiently low in the water 0
Cretliate all necessity of piling and con-
the i‘g- A steel rod was placed across

° top of the piles every 7 feet, 1t

€in Y E >
8 7%-inch in diameter.

S _.;n.creﬁ.“g-—The concrete US(?d was
Use lof-4 uix, .zmd was placed with the
Cret a tremie pipe, the depth of con-
€ Work varying from 20 to 55 feet.
n 4,000 }’al‘ds were used.
previoio?nechon_with the shore ta{lk,
it isy mentioned, the concreting
ed gto Position was greatly fac1]}-
as 10“),' Placing the forms before It
en ered into the excavation, and
Properly located, it was then

out
I

tat

i
Bily concreted.

e er'sonnel‘~The work was done for

‘ ity of Toronto, for whom Mr. R.
ang 4 'S is Commissioner of Works,
. George C. Powell, Deputy

Mr. C. W. Allen was
Wlt engineer on the initial part of
ork, and was succeeded by Mr
The Consanderson for the remainder.
Miller ,:'aCtors were, as stated, Roger
ang . 2nd Sons, Limited, Toronto,
Gilyg We are indebted to Mr. A. E.

ity Foas
£ —Aoin
Teside, fineer,

€

Oon

Conty;
ai : .
Ned in this article.

T
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LARGE CONTRACTS FOR
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Information and illustrations

Fig. 9.—The Intake Crib,

Fig. 10.—Ilustrating

S

et
#

of Intake.

Enroute to Its Lake Position.

» Member of the firm, for most Fig. 11.—Piling Dri}’e
of Six at 2 Time.

n in Sets

WATER POWER
PLANTS

In connection with the
new enterprises of Dr. F. S,
Pearson in Barcelona, Spain,
known under the name of
The Barcelona Traction Com-~
pany, the Swiss turbine
builders, Escher Wyss &
Co., have secured large con-
tracts for the supply of water
wheels and pipe lines. Be-
sides an auxiliary plant of
4,000 h.p., four large instal-
lations are being equipped by Escher
Wyss & Company. Three of these
utilize water from the River Ebro.
The first installation comprises five
units of 16,000 h.p. each under a
head of 140 feet, and is nearing com-
pletion.  For the second and third,
the turbines are well under way.
These installations comprise in one
case four units of 15,000 h.p.,
under a head of 250 feet, and in the
other, four units of 11,500 h.p., under
a head of 165 feet.

The same company are supplying
the water wheels and pipe lines for a
high-pressure plant in the Pyrenees,
built by a concern controlled by the
Barcelona Traction Co. There are five
turbines of 7,000 h.p. capacity each,
under a head of 2,800 feet. They have
obtained great experience in building
plants for high heads, having built the
famous . Adamello power plant, operat-
ing under 3,000 feet head ; the plant of
the Rio de Janeiro Tramway, Light
and Power Co., as well as the “Ne-
caxa’ plant of the Mexican Light &
Power Co.; both these latter being
enterprises of Dr. Pearson, like The
Barcelona Traction Co., and develop-
ing over 100,000 h.p. each.

Fig.

12.—Front View of Concreting Dredge, Showing

Elevating Apparatus, Etc.
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SOME EUROPEAN PAVEMENTS—REPORT.

R. E. H. THOMES, Mem. Am. Soc. C.E.,
: M assistant engineer, Bureau of Highways, Borough

of Queens, New York City, has returned from a
tour of inspection of roads and pavements in
Europe, and has presented a report containing some
good information on paving materials and paving methods
in numerous localities. The following is a summary :—

Pavement Studies in Liverpool.—At Liverpool, City
Engineer John A. Brodie is conducting measurements of
pavement wear under actual traffic. Cast iron sockets
are imbedded in independent concrete supports in the
sidewalk, and sometimes an additional one in the centre
of the street. In these sockets can be placed standards
which carry a taut wire device or a stiff wooden straight
edge with sliding T square and vernier scale for the ac-
curate measurements of the road surface. Each ap-
paratus is adjustable so that accurate measurements can
always be taken under similar conditions.

The oldest example of pitch grouted macadam in
Liverpool was laid on Princes Street in 1901 and has
been in continuous use ever since without any repairs. It
is still in very good condition, with a mosaic surface
having a good contour excepting a few slight depressions;
in places it has a slight surface flush of tar still showing
life. The traffic here amounts to about 120,000 tons per
yard width per year. An adjoining water-bound macadam
in the same street has cost from 10 cents to 25 cents per
square yard per annum for repairs. The following figures
show the average depth of wear in inches per annum on
Princes Street : —

For water-bound macadam ............ 0.54 in. per year
For tar treated water-bound macadam..o0.35 in. per year
For pitch macadam ........... L ms s et 0.15 in. per year

Mr. Brodie showed a very interesting object lesson
of the relative wear of the pitchmac on Princes Street and
the plain macadam adjoining. A section of each had
been removed and the tar washed out and the mineral ag-
gregate separated into sizes. The plain macadam stone
was all rounded with a large percentage of fine stuff,
showing the wear from the rubbing and grinding effects
which extend to a considerable depth in ordinary mac-
adam, especially in wet weather. The stone from the tar
macadam showed only a slight wear and rounding on the
surface stones, the rest had practically as sharp edges as
when laid twelve years ago.

More satisfactory results with tar macadam seem to
have been obtained in Liverpool and other places in Great
Britain than in most other countries. The improved re-
sults here, as well as at a few places on the Continent,
seem to be due to some extent to the good quality of tar
used, which in some places appears to be better than that
usually obtained in the United States. Moreover, Great
Britain has a more moist and more uniform climate than
New York, with less extremes of frost and heat with their
deteriorating effects. Tar has been used for almost all
bituminous macadam work abroad, but the American
natural and artificial asphalt paving cements are being
introduced into Europe and are meeting with favor. It
is generally considered that natural asphalt is better than
tar for paving under most conditions, but in many cases
it is an open question whether the results justify the usual
additional expense of the asphalt.

A good practice which is increasing in favor here and
abroad is to use tar in the lower part and asphalt for the
wearing surface. Tar is less affected than asphalt hy
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dampness, ordinarily in foundations, it is cheaper and
more easily manipulated and for a longer period befoﬂ:
hardening, but the asphalt is less affected by the e.xtrel'l'le
of temperature on the surface and it seems to Wlthsmnr
traffic better and lasts longer. Tar has been used longe-
and in a greater variety of methods of paving COﬂﬁtrucs
tions in England than in any other country, but failure
have occurred in all places. o
Pitchmac pavement was developed by Mr. Brodie aﬂr‘
the bituminous binder is sold by S. R. Clare & Co-, leee‘
pool, under the trade name of ‘‘Pitchmac.”” The .Pa.‘{ar
ment contains about 13 per cent. of binder. A Slmlne
pavement was under construction upon an old cobble‘stoW
pavement as a foundation. A 3-in. loose layer of [Illeed
2Y,-in. stone on top of the old foundation was well r0 e
and then covered from hand dippers with 114 gals O.fh 4
mixture per square yard. This was then covered Wit e
2Y-in. loose layer of 114-in. stone well rolled and CO‘]lled
ed with about 114 gals. of tar mixture. This was I%%%
hot with a 10-ton roller and covered with a laye",sh.
clean, dry, warm stone chips and rolled to 2 f-imthe
Gasoline torches were used to dry the stone as laid 11 9
roadway just prior to the tarring. The tar mixturé Con'
sists of equal parts of refined coal tar and fine sand Chot
taining about 3 per cent. of powdered chalk. Theraf»e
materials were brought onto the street in two sepa’[‘he
wagons by a traction engine from the central plant. 4
tar tank was covered with asbestos and black canvas
held about 1,000 gals. The tar and sand were MIX€" o
gether by a special mixing machine from which the ﬂ;n
ture was wheeled along the street and dipped -OUthi ks
spread on the prepared broken stone. Mr. Brodie t
he gets cheaper and better results with the mixture, ffens
with tar alone. The sand reduces the expense and st
the binder and the chalk or limestone dust ‘Seems.i
toughen it. Good results have also been obtained fing
this mixture as a joint filler and-as a maintenance cod pis
on new and old stone and wood block pavements:

idea seems worthy of a trial here.

- : ency
Owing to the great increase of traffic, the tend

abroad as well as here is to strengthen and increis of
well drained stone or concrete foundation to a d€P tone
from 6 to 12 ins. and maintain a wearing surface of s (he
or wood block, or bituminous material, suitable 0

traffic and local conditions. t
ercef

Stone Block Pavement.—Table I. shows the PS4,
ages of pavement in ten German cities which weré b oné
The largest percentage here and elsewhere abroad 15 Zn”
block pavement. The blocks vary in size from thee in
3-in. blocks in Liverpool to the large blocks use old
southern Europe. I was much interested 1D t kS
Roman type of road with large irregular ston€,
laid close together, and the later type still in use mf
of large rectangle stone slabs from 1 to 2 ft. W! e with
1 to 3 ft. long and about 6 ins. or more thick, m0S
a sand bed and joint, some with mortar. fsto“e

In France alone there are about 120 types © e
block pavements differing either in dimensions Pbroad:
sible variations or taper. An effort is being m_ade ae 5i7€5
as has been done in this country, to standardize ; re 5
of stone paving blocks. The tendency abroad a5 " rpe
to reduce the depth of block to about 5 oOr 6 mS-s to 8
length varies from 5 to 14 ins. and the width froﬁt’e etC?
ins. Sand, gravel, cinders, broken stone, concré i;,de'g
are used for foundations. Sand, cement mortar’dcfor bed
fine gravel, stone chips, and tarred chips are us€ ts, ¥
and the same materials are also used in the 301; ta’f ar?
tar and other bituminous materials, but sand an .

!




November 27, 1013,

used most. The majority of stone pavements seen abroad

ad fairly wide joints considerably worn. ;
In Germany there is quite an amount of 3 or 4-if-
cibical stone block pavement called Kleinpflaster, the
Iman word for small paving. Some of these pave-
Ments have been laid for many years and are smoother
g:il:i mere satisfactory than one might expect. Whieclj
all Ly constructed they make a fairly good econ}c:mv
t Y maintained pavement for light and medium heavy
’r-afﬁC' A hard tough stone is necessary. The blocks
z(l)e Usually laid in sections with concentric seml-g:'lrcular
IarUrses_ This arrangement is more suitable to the lrre%;ll;
oth shaped blocks, as one side is usually shorter than
€r.  Blocks are also laid in random courses with edges
':E 415,0 to the line of traffic; where the joints are gnl z;rsl
Wege to the traffic, there should be less noise an ek
;.ir and the blocks may lay smoother. Sm.all stone blc?c ]
inaV}e also been laid for many years in-leerpoo!, Blrm:
mﬁtlam and other places and their use 1s nOW beglg g;g
llnd:d by the Durax Dustless Roads,Co., of :)ne %
Cut °r the name of ‘‘Durax Pavement.”  Their ston i
c in'nto cubes cheaply and rapidly by drop harr;)mex: ;nnd
rolle(:is' _ The blocks are laid as described 2:10;? i
a beq with a road roller and they also use tarred c {)a 4
ton and in the joints, which may be of an a va'?h tghe
Surf € chips seem to remain in the joints 'ﬂl‘JSh wi o
eI‘E&ICe and may he better than gravel tar joints con(:ute(i
J'oin{ orcester, Mass., uses the stone chips in gr:’ 8
ests' and their stone block pavements are afnonagrmw
‘]'Ointm the country. Stone chips are not used in_ e
bein S or only to hold blocks in place while the ]013 it
in thg filled.” A Durax pavement has been/rﬁcen ybi‘cal
Medin Brookl},n Navy Yard. About a 3%-in. cu i
lajg llna sand stone pavement similar to the Duras)zcond
Ven ast year in the experimental pavements ?lPh o
Wer, U€, near Third Street, New York City. e :
i 1€ laid at 90O to the curb. With the smaller stones
“asier to obtain a smoother dressed face, smaller p}nts
etter foothold for horses, but there are more JolﬂeS
;Tlore blocks per square yard, the expense 18 ll\}lcre:;er
blog he Strength and bearing power is r.educed. l‘artl)‘le !
S are used on steeper grades, With stone ia oo
improShpper y. Larger blocks are sometimes gl;(i);‘:es i)
Tess Ve the foothold. Large blocks are sombe1 oy
e d and ysed over again. The larger D® gl
lese - able to rock unless well bedded. Softer bloc
S IPpery on steep grades.
bloy. [2ck-Ways of hard stone slabs ir
nodc Pavements are used in some cases 11 Englanbd, lllzlg
Or ¢h er places. In England, a similar stone Scllatogcarry
the 4. el is used along the curb for traffic an e
Wide Minage, Cyrh stones are usually about 10 tgr by
Wise and aboyt the same depth, laid on conc1:ete i
so . Curbs s to 7 ins. wide and 15 to 20 1n%
Used.  Granite curb is preferred.

Car

n stone Or wood

mber of very

Li By

800, ::;POOI and other cities havewi“n:s o of
€ as .

and other pavements, [ Hressed stone brick

r .
a
Paye Pavements, ] saw some specllla e face an
S

tosq "Shts in Liverpool with Suc s,
“flti? Joints that I It)hought was asphalt blockdi[;:i;e:ilze
ong . €Xamined it closely. The small Of M0 Fe e,
Iaicle block pavements with smooth,'u.zell %?Sd with ce-
Men + Concrete, with close uniform e etisfactor}’,
bug OF bituminous grout, are of course very sa R v
lay t]—,f:y are very expensive and few places can
atl}§ type of pavement. Some stone ptathe Aot
forg;, T'tain cost over $6 per square yard, a

% Prices for labor and materials.

‘like our short

vemeﬂts n.
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The Liverpool stone block pavements have been held
up as a model by some tourists, and there are a number
of first-class stone pavements there, but in my opinion
the general average excellence does not compare with the
stone block pavements of Hamburg. In Hamburg are
many miles of smooth, close jointed Swedish granite
pavements with blocks made about 7 to g ins. long, 5%
ins. wide and about 6 ins. deep, in very straight courses,
at right angles to the curb except at intersections. The
stone seems to wear quite uniformly smooth and the tar
remains in the joints flush with the surface. This shows
first-class materials and workmanship.

Wood Block Pavements.—Creosoted wood block
pavements are favored in London and Paris for heavy
traffic streets, where noiselessness is desired. The aver-
age life of creosoted wood block pavements in Paris has
been about nine years and in London it has been about
twelve years. Paris has about 3,000,000 sq. yds. of wood
block pavements, or about one-quarter of its street
paving.

The wood block plant in Paris, which is owned and
operated by the city and lays or furnishes all the wood
blocks used in Paris, is located on the Seine at Javel
Quai, and is well equipped for handling the work. It has
a machine which saws 16 blocks at one time and auto-
matically discards the waste ends and sawdust, and con-
veys the blocks to the treating tanks. The practice there
has been to only dip the blocks into hot creosote for a
short time to obtain 2 or 3 lbs. absorption per cubic foot.
The trend now is towards a ro-lb. treatment under pres-
sure at high temperature, but it is not'certain that the
improved results justify the additional expense. The
wood is carefully selected, the top and bottom of logs and
tapped and untapped timber are treated separately.

The Paris plant has a capacity of about 200,000
blocks a day and furnishes over 400,000 sq. yds. of wood
plocks per year. It has machines for cleaning old blocks,
trimming off burrs, and sawing them smaller for relaying.
These machines are portable and can be electrically
operated on the street by connection with the underground

electric wires.
Sheffield, England, also has a municipal wood block

The most satisfactory results in England have

lant.

geen obtained with creosoted soft wood blocks of ““Pinus
Sylvestris,” known by the various names of Swedish
Vellow Deal, Baltic Red Deal, Baltic Fir, Scotch Pine,

Scotch Fir, etc., a close grained uniform wearing timber
is selected. In Paris, the Landes Pine of France has
been more satisfactory. These soft woods are somewhat
leaf yellow pine, but finer grained. The
soft wood is more satisfactory because the top fibres
crush down and mat together at the joints; this keeps the
dirt and water out and makes the best kind of an ex-
pansion joint around each block. Soft wood wears more
uniformly and the surface is covered with stone chips or
grit which becomes more easily embedded in the ‘soft
wood and this makes the surface more durable and less
slippery. Soft wood pavement is laid on steeper grades
abroad than rock asphalt, because the latter 1s harder and
more slippery- Sat:
The long leaf yellow pine paving block, which is
usually used in this country, is interr'nediate ‘between the
soft and hard wood abroad. The size of the European
plock is about 3 ins. wide, 8 or g ins. long and 4 to 5 ins.
deep. The usual depth of about 5 Ins. permits a- longer
wear or allows the partly worn blocks to be cleaned,
trimmed, sorted into sizes and turned over for relaying
on 2 sand or mortar bed, or to be sawed to a uniform
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depth and relaid upon smooth concrete. The 5-in. Baltic
wood block does not split up as much as our 3-in.
yellow pine blocks.

Various foundations and beds are used, but the pre-
vailing practice, especially in England, is to bring the
concrete to a perfectly smooth, true finish by tamping and
floating over with a layer of mortar on the fresh concrete.
The concrete is allowed to set up and the wood blocks
are laid directly on the smooth concrete. Sometimes un-
treated hardwood blocks are dipped into bituminous ce-
ment just before laying, or are laid on the tar mopped
concrete. Treated blocks are sometimes laid this way.

The English practice of smooth concrete foundation
probably is the best method for their deeper soft wood
blocks, but it is a question whether with our 3%-in. harder
yellow pine blocks there would not be more noise and
pounding of the blocks and foundation and a greater ex-
pense. I would suggest that provision be made in one of
our repaving contracts for laying adjoining sections of
long leaf and short leaf yellow pine blocks by the Eng-
lish method and by our own and that complete records of
the work be kept. Our method of laying wood blocks
on a mortar bed and rolling with a tandem roller has
some advantages and our wood block pavements are equal
to those abroad.

In Vienna the wood and stone blocks are laid in
courses at an angle of 45° each way from the centre
longitudinal axis of the street. This has the advantage

" that the wheels and horse calks strike the joints obliquely

and there should be less wear and noise. It also affords
better opportunity for expansion of wood block pavement,
but it is an open question whether the results warrant the
increased cost of laying. In most European cities the
wood and stone blocks are laid at go® to the curb as is
the custom here, but many of our American cities have
laid wood block at an angle with the curb. One or more
courses are usually laid alongside of and parallel to the
curb and the railroad tracks. Abroad, wood blocks have
been laid in panels with blocks alternating in different
directions, etc., but sufficient advantage over the ordinary
method has not yet been demonstrated.

Formerly thin wooden strips were frequently used
between the courses but they are now only used in the
Bottom of the joints filled with mortar on light traffic
streets to protect and seal the joints until the traffic mats
down the top of the blocks. Grout is usually used in the
joints but sand and bituminous cement is also employed.
The bituminous joint is a better practice but it is a ques-
tion whether the result is worth the additional expense
in some cases. Clay, sand, sawdust, felt, tar, tarred
oakum and other bituminous mixtures, removable wedge-
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shaped blocks, springs, plates, etc., have been u_sed for
expansion joints along the curbs to prevent buck.lmg an
pushing out of the curbs, but no entirely satlsfactOl'g
remedy has yet been found. I was most impressszd by t!
two kinds of compressible plates being used in Pari
This expansion joint is a bellows-like box-of tar paper °F
thin metal, about 1 in. thick and % in. less in depth that
the block. The bhox keeps dirt, etc., out of the ]0“:;3
until the blocks expand under traffic and weather condt
tions and the top of the blocks crush down and se
joints. This compressible plate is made by G. Vallee,
Rue Saint Ambroisie, Paris. This looked to me f0 &
worthy of a trial here, especially on light traffic street>
Transverse expansion joints are not so commonly US
abroad. The expansion joints along the curbs aré
spected and taken care of. One reason why the W
pavements in Paris do not buckle more is becausé g
pavements are flushed with water several times a da)""on'
the blocks are kept in a more uniformly moist condl"lar ;
The blocks do not dry out before they are laid or they
soaked before laying.

5

ood

of the

I would recommend that a trial be made heré oS

foreign practice of occasionally employing a bitum g
maintenance coating on old wood blocks to waterp

the surface and prevent the blocks drying out Ian paris
e . S 5
joints filling up and buckling in wet weather.he ~ urface

a large hot asphalt smoother was run over t quf*
of bituminous treated joints to smooth and seal the o
face. Sand, grit, or stone chips are spread on the

face, which makes it more durable and less slippery- -

Pavement Testing Machine.*—The National Phys’are
Laboratory, where the English Road Board tests g
made, has a new apparatus for accelerated tests 0 way
ments.  This apparatus consists of a circular 1'0?1” .
about 104 ft. long and about 215 ft. wide, upoP =i
any selected type of test pavement may be laid. On “eo
roadway roll eight wheels which cover all ?arts O 28
roadway. The wheels are about 3 ft. in dxamete_rroad
their load and speed can be varied as desired. Th-‘:nitat‘-"
can be sprinkled and the temperature varied to ! ora
weather conditions. This machine has not been 12 ?:'s :
tion long enough to reach definite results. Engin®®iig
Great Britain as well as on the Continent are far aving
us in the matter of physical and chemical test of PS that
materials. It is only in the last two or three yeal;o
the foreign engineers have gone into this matter atus B
great extent. Most of their paving testing aPPare eV
of the American type, but they may develop s

ideas of value.

Table I.—Pavements in German Cities.

Total sq. meters,

roadway
No. City. Population. pavements,
I Berliy U St 2,070,695 6,806,309
2 Hamburg ........ 932,078 4,644,402
3 Dresden ......... 546,882 4,450,700
4 Cologne .......... 516,167 4,018,577
5 Frankfort-M. ..... 414,598 3,778,152
6 Charlottenburg ... 305,181 1,670,724
7 Berlin-Wilmersdorf.. 109,729 795,962
8 Berlin-Lichtenburg.. 133,166 670,732
9 Pottsdam ........ 62,224 590,300
10 Coblence ......... 56,487 436,850

Total of 98 German cities

of over 50,000 popul’n.17,336,320 107,409,023

. G5
*See The Canadian Engineer, Oct. 30, 1913 P
— e Percentage of each pavement —— Olh;
Large Small Kkinds:
Wood. Asphalt. stone. stone. = Macadam. 0.02
1.94 43.96 53.96 0.01 (0}5 o
0.6 8.4 85.7 1.2 1.8 0.8
0.5 6.4 41.7 0.7 49-9 8.0
1.0 L) 64.0 1.0 21.0 N
1.9 11.8 46.9 7.8 30.5 73
5.0 64.0 25.0 0.5 5-5 175
0.8 535 4.7  23.1 0.4 7.2
8.0 84.6 0.2 231 &
0.03 11.6 35.0 3.0 27.27 B
0.8 6.0 571 . 36.1 o
6.12 &
0.62 5.57 48.02 3.26  36.41

Pt
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A
Pgomsm MUNICIPAL HYDRO-ELECTRIC
AILWAY FOR TORONTO AND NORTH-
EASTERN DISTRICT.

I AST May the municipal councils of a number of

townships in the vicinity of Toronto forwarded

resolutions to the Hydro—Electric Power Commis-
and estimates

sion of Ontario requesting a report
lway connect-

Oon g oS s :
Proposed municipally owned electric ral
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fic, cost, operating revenue, and expenses, of the proposed

line. The following information is derived from this

report i—
Selection of Trial Lines for Estimates.—A survey

party was orga-nized to run preliminary lines through the
district to obtain data for preparing estimates on the cost
of roadbed construction. A reconnaissance was first made
to select routes for these lines, and it was decided that

study of three different sections should be made betwee:
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Matiop Ubmitted a report containing,
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of population,

From this village, both easterly and
route was more or less fixed by the centres
and the general contours of the country.
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The lines surveyed for estimating and study purposes are
shown on the accompanying map. In the event of con-
struction being decided upon, the actual location line may
or may not follow these exact routes.

The most easterly route of the three between Toronto
and Unionville was run so as to pass through the centre
of Scarboro township, but it was found to be very un-
favorable for construction. The middle route would give
almost as good service to the residents of this township
and would be much cheaper to construct. A large section
of the district traversed by the third route will probably
be annéxed to the city before many years, and, being
controlled by three large estate companies at this time,
it should be an easy matter to arrange for financing their
proportion of the cost. The construction of this route,
with the exception of a viaduct, across the Don Valley,
would be considerably cheaper than the others, and, al-
though the line would be one-half mile longer, the ter-
minus would be some one and one-half miles nearer the
centre of the city.

The estimates on traffic, capital cost, operating
revenue and expenses that are included in the report are
applicable to either the middle or westerly routes. The
latter line might have slightly more suburban traffic, but,
this class of revenue being at low fares, the effect on the
total receipts of the line is not important. The easterly
route does not appear to offer any inducements, other than
being the most central through Scarboro township, and,
as it would be much more expensive to construct, it has
not been considered in the report. ]

Construction and Equipment—Roadbed.—An ex-
amination of a topographical map of the district shows
that there is a difference in elevation of almost 700 feet
between the city and the height of land at Goodwood.
This will give an average grade of .57 that cannot be
avoided. The effect of such a grade on the operation of
heavy freight trains would result in slow service, but,
since cars and short trains only are to be used on com-
paratively short runs with substantial layovers at ter-
minals, no appreciable effect should be noticed on the
schedules. The unavoidable short grades encountered
have been kept below 2 per cent. and curves below 5
degrees.

The character of the soil throughout the entire dis-
trict, with the exception of Uxbridge township, consists
of a comparatively light loam, while that in the township
mentioned, is very sandy. Gravel is present in sufficient
quantities adjacent to the trial lines to ensure an ample
and cheap supply for track ballast. These conditions
should allow for grading being done at'a very economical
figure.

The estimates on track construction have been pre-
pared on a 14-foot roadbed, 8o-lb. rails, 6 in. by 8 in.—
8-ft. cedar ties spaced 3,000 to the mile, gravel ballast, 8-
bar woven wire fence with proper gates, cattle guards,
etc. These requirements should provide a good type of
construction for an interurban line.

Bridging and Railway Crossings.—All culverts and
bridges have been designed to carry 1oo-ton locomotives,
in order to provide proper structures to handle any traffic
that may be obtained from interconnection with the steam
lines. Plate girder bridges on concrete abutments would
be used in the majority of cases, but some steel viaducts
will be required.

Following the practice of the present roads in the
district, all overhead railway crossings were estimated
upon as crossing two tracks. Half interlocking plants
have been figured upon for protection of all railway grade
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crossings, the operation of which would be taken care _Of
by station men or other employees whose regular duti€s
would require their attention in that vicinity. Th‘?(slz
plants would consist of a small central tower with outsi®
stairs. A mechanical interlocking machine would be P
vided, controlling home and distant signals on the‘ St‘?am
roads, and derails and home signals on the electric line-
The signals on the electric line would be located close t‘;
the crossing, so that car conductors could operate tn
plant themselves, when station attendants are not ©
duty, with a minimum loss of time.

Buildings.—Provision has been made in the estim_atez
to cover the cost of brick passenger and freight statlont-
at important towns, and shelters with small loading P'4
forms at the most important road crossings.

A suitable car barn and shops, of brick construct
would be located near Markham at the junction Of' :
Uxbridge and Port Perry lines, and galvanized “'f)i
shelters, on steel frames and concrete footings, at termif
for housing cars over night. 7

Fireproof sub-stations would be constructed as €
tensions to the station buildings at Markham an
Brooklyn. 5

Overhead Construction.—The 2,400-volt direct Cuz_
rent system has been used in figuring the cost of the e]_e .
trical equipment, but the layout and traflic should glv'
very similar results with the single-phase alternating o -
rent or 1,200-volt direct current systems. These s):stem 2
while being more expensive in first cost and operating ec
penses for a short line than the older low-voltage dxrei
current system, are necessary for a line of this tyP®
order that holiday traffic may be properly handled W
out the capital cost being raised to an amount that unn'
cause unusually heavy expenses for normal Opefaﬂl?ne
These systems have also been chosen, so that the 1%
may be able to take care of freight traffic and be exte” o
short distances without installing additional sub-stat
equipment and trolley feeders. i

If it is decided to construct only a short port!
the complete line, as discussed later in this repo™ &
would be possible to use the low voltage direct cur”
system until such time as the extensions would warles
the system that has been figured upon. 40

The single catenary bracket arm type of construcui
has been used in estimating the cost of overhead €4 oct
ment.  Thirty five-foot wooden poles, spaced 139 44
apart, would be used with a 7/16 in. Siemens-Marti?
steel messenger and a 4-0 grooved copper trolley: oSt
desired, steel poles could be used, which would incr
the capital cost slightly. i ped

Rolling Stock.—Car equipments would be eql“ft’ers,
with quadruple 100 or 125 h.p. motors, hot-water hea end
automatic air brakes, pantagraph trolleys, do#'®
multiple unit control, and would be provided with & Ty
ing and small baggage compartments, in additio? ® ad
regular passenger section. Cars for suburban us€
be, of course, lighter and less expensive.

Main line cars would be capable of operating
60 m.p.h. and maintaining schedule speeds of 25
m.p.h. with stops varying from 4 per mile, to One.ed of
two miles. Comfortable trailer cars would be cart
reduced schedules, on holidays and rush hours. ould

Express cars for milk and light express traffic v:;o
be provided with large motors so that freight cars
be shifted or hauled short distances. Doors aP g and
facilities would be supplied so as to provide for rap!®
easy loading of milk, etc.

i)
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60 The locomotives estimated upon would weigh about
0 tons, and would be capable of hauling from 6 to 20
€ars of freight, or three or four passenger trailer cars for
eXcursion business. Quadruple 100 or 150 h-p: motors
and multiple control would probably be used-
R As snow fences have not been provided for under
th(')adde, Construction, provision has been made under
Is heading to cover rotary ploughs. .
Standard steam road freight cars would be required
or freight and express business. These cars could be
1sed for large inward and outward bound shipments and
Oﬁdqtllizmg sidings between stations, the loading orhun;
b ing points could be located so as to reduce the hau
Y team,
was E]:ﬁ’.“a‘ed Capital Costs.—The ¢
is 5 ; tained from information gathere
i atter that rests entirely with the m
themay be possible to obtain a private 5
'€ complete line at a much lower figure than that whic
Sgribeen used. The Commission has r.eceived advice fri)éz
cit € two or three owners of land, situated betvveend be
gi\?’ and Unionville, intimating that they are prepare
€ a free right-of-way through their property. ]
item g figures used in the estimates to cover the Vf;’l(())lll:
tainesdentermg into the capital cost of the road weilwa :
Oper, -frof“ manufacturers, and also from the railway
ating in the district. h
usef Co.nsiderable time was given to this work and _mucf
ul information was obtained from personal visits O
¢ Manufacturers, which data will be available for further

d i . .
“gganﬂ Study in the event of construction being decide

ost of right-of-way
d in the field. This
unicipalities, and
right-of-way for

d of the various lines

Plans and
fil repare ;
profiles were prep ding’ iy P 5

Surye
yed and the sls f 2
quantities O gr I
gigvlizre‘j for the different sections. ~Attention was ailtsso
Whj "' to the probable cost of pallast and borrow P t:
h information is given in the detailed estimates 4

ta
Ched tq this report. o
0 ee
d EOVerhead charges of seven per cent. (7%) have -
tere to the total capital cost to cover englneererg, o
uft during construction and bond discount. era-
tive €s used in each portion of the estimate are co?s i#
line’ [he total cost should be ample to cOVEr the typ

€ described.
€ Stimateq Operating Revenue.—The total estxma;est?
pe e of the proposed line was divided betweequl pke
ier’.freight, mail, ete. Each of them has been C ec
tatistics of other electric lines operating .t!lro;l,g;f
thes:v;" at similar districts. The working condl}lor;ars’
ang . nes were carefully studied over 4 number 0 yt i
l-eac!]u-s'tme”ts had to be made as they did no

Clas

S .

their expenses under the same heading- et
ling w‘,’tsmg figures upon a comparison‘of thedizl;?iﬁ):t "
) Ith the electric and steam roads In the s o

hree years 4

S estj
m i
ated that within two or t o

fhenCe 5 . 3
;- eat a approximating 450,
Obtaineq, revenue app

"flat Estlmated Operating Expens
1lbe1'a1 ;?oxihe cost of operation
| ance was made to 1nC .
.we:: and the rates used for maintenance and oge;::“g;
Car crprobably higher than necessary: he nu ey
the in WS required to give the gervice was deterr?‘ )
anq . Pection of train sheets, and the number O fsother
Steg €pair men, by a study of the require'ment}sl ocost "
Thainteand electric roads. Statistics covering the e
fance and repairs of track and rolling stoc

es.—In preparing esti-
of the roposed lmg,
jude all possible expendi
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available from the returns of electric lines operating under
similar conditions, and the cost of this branch of operat-
ing expenses was determined by applying these statistics
to the annual car and locomotive mileage from the train
sheet. Expenses such as station and car supplies, general
office expenses, etc., were also taken into consideration.

Estimates Prepared.—To enable the project to be ex-
amined as to the effect of the alteration of any section of
the line, a series of estimates was included showing in
detail the capital cost, operating revenue and expenses for
a number of combinations. Five schemes were proposed,
ranging in length from #%1 miles to 16 miles, and
in capital cost from $2,470,766 to $693,003.

Conclusions.—To build a road as set forth in the re-
port would require some 64 miles of line, the Toronto ter-
minal considered located in the northeast part of the city
and the freight handled by a subsidiary company. The
territory through which the line passes, with the excep-
tion of some 15 or 20 miles, is very fertile, and thickly
populated, and examining the project broadly it has the
appearance of affording a splendid opportunity for ob-
taining a good business from the commencement of opera-
tion. The distance from any point on the line from To-
ronto would be less than 45 miles, and as all these points
receive a very unsatisfactory service from the present
steam lines, the best of the existing traffic should be

easily obtained.
e s A T

PREPARATORY TREATMENT OF SEWAGE—
OBSERVATIONS AND EXPERIMENTS.

HARLES GILMAN HYDE, professor of sanitary
C engineering, University of California, presented
very recently a paper to the League of Pacific
North-West Municipalities, recounting his observa-
tions made in the fall of 1912, during an extended trip
to the east, upon sewage disposal plants visited wherein
particularly interesting features of preparatory and final
treatment of sewage were represented. Professor Hyde
bases his remarks on many other experimental and
practical installations demonstrating possibilities in the
preparatory and final treatment of sewage. But in his
introduction he mentions particularly the fine-screening
devices of the rotary type observed at Brockton, Mass. ;
Reading, Pa., and Baltimore, Md., and the Imhoff tank
experiments and installations visited at Worcester, Mass. ;
Philadelphia, Pa., and Chicago, Ill. At Worcester and
Chicago, these devices were experimental in character,
and were being operated in conjunction with compre-
hensive testing stations. At Worcester, Baltimore, and
Chicago, sedimentation with subsequent sludge digestion
in independent chambers was noted ; though at Worcester
and Chicago, these devices were again experimental. At
Worcester, chemical precipitation with accompanying
sludge pressing on a large and efficient scale was ex-
amined. At Worcester and Chicago, experimental
sprinkling filters, and at Brockville, Reading, and Balti-
more, large installations were inspected. ~ At Brockton
and at Worcester, Professor Hyde remarks that the in-

termittent sand filter plants are most interesting.
The following is a transcription of the paper printed

as written with various divisions and headings :—
Composition of Sewage.—In considering problems of
reatment and disposal, attention cannot be too
d on the fact that sewage essentic’ly consists of
less independent parts, eac'. vitally import-
ticular way. Sewage consists primarily

also

sewage t
frmly fixe
two more or
ant in its own par
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of a very considerable portion of the water supply of a
community together with such ground and surface waters
as may, by accident or design, enter the sewers. In these
waste waters have become dissolved a large amount of
organic and some mineral matters from household, in-
dustrial, street and other wastes. In addition to the
liquid wastes the sewage carries a load of suspended
matters, both organic and mineral.

It is the organic matter, dissolved and suspended,
which is dangerous from a sanitary point of view, is sub-
ject to putrefaction and decomposition and is capable of
producing a nuisance. The suspended mineral matter re-
quires removal in order to protect streams from unsightly
deposits, and final treatment devices (like sprinkling
filters and contact beds) from undue clogging. The dis-
solved mineral matter, while exercising an important in-
fluence upon certain phases of the problem of disposal,
does not, as a rule, require removal by any special process.

The Sewage Treatment Problem.—Because sewage
consists essentially of two parts—-suspended solids and a
liquid containing dissolved or partially dissolved organic
and mineral matters—the sewage treatment problem is
two-fold in its nature. It is true, of course, that crude
sewage may be disposed of by a single process, as for in-
stance, by dilution in relatively large bodies of water and
by treatment in contact beds and intermittent sand filter
beds, by broad irrigation, etc. The presence of suspend-
ed matters, however, greatly reduces the volume which
can be effectively treated by these devices and experi-
ence indicates that, in many cases, it is extremely wise
to employ some preparatory treatment in order to relieve
the burden upon them. The removal of suspended matters
by fine screening or subsidence will increase the volu-
metric capacity of such devices as sprinkling filters, con-
tact beds and intermittent sand filters from 30 to 100 per
cent., depending upon conditions. Furthermore, the re-
moval of these matters tends to increase the efficiency of
these devices even when they are operated at the higher
rates which are thus made possible. At the same time
their maintenance and operation are rendered simpler and
less difficult. It is also undoubtedly true that water
courses may, through the processes known under the gen-
eral term ‘‘self-purification,’’ receive sewage in increased
volumes varying more or less directly with the percentage
of organic matter of a thoroughly unstable character which
is removed by special treatment.

It must be borne clearly in mind that preparatory
treatment alone does not solve the sewage disposal prob-
lem unless the effluent may be disposed of in bodies of
water of much size and under such conditions that sani-
tary laws are complied with. In California the laws
governing the discharge of sewage into all waters are to
be found in Chapter 374 of the Public Health Act of the
State (Revised Status of 1913) und under these regula-
tions it is necessary that all communities, industrial estab-
lishments, institutions, etc., desiring to dispose of crude
or treated sewage in either salt or fresh water on the
coast, tidal estuaries or in the inland streams must re-
ceive special permission so to do from the State Board
of Health. Such permits will announce the particular con-
ditions under which any party in question will be allowed
to dispose of sewage or industrial wastes.

Necessity for Preparatory Treatment.—From the
brief and untechnical discussion above it will be seen that
the preparatory treatment of sewage is frequently an
economic, as well as a sanitary, necessity. It is almost
always required except where disposal of crude sewage

Volume 25-

by dilution can be accomplished without nuisance or con-
trary to state laws.

Even the Pacific Ocean is not in every case capable
of receiving crude sewage in large volumes wit.hout ptl;::
ducing a nuisance or even, in extreme cases, V‘./lthOUt !
coming a menace to public health. A most mterestlneg
instance in point is the situation at Los Ang?lgs wher é
due to complaints of beach pollution in the vicinity of ¢
sewer outfall at Hyperion, between Playa del Rey an -
Segundo, the city .is advised and proposes to adopt 50;2 i
preparatory treatment of the sewage. The sggges
minimum treatment is screening through revolving very
fine mesh screens of the Weand or similar type.

A large number of disposal projects in this state hz:;
thus far involved only preparatory treatments. Just I;OW
these projects will meet with the requirements of the ato
and the approval of the State Board of Health remains
be seen. In almost every case, however, the preparatory
treatment of the sewage will represent a correct any
necessary first step although final treatment methods ml‘;-
require to be applied in many cases before the refll Soa .
tion of the disposal problems of these places is arrive

California Conditions as Affecting Sewage Tre‘atme;t
—Speaking generally, the climatic conditions 1 5
fornia aré strikingly favorable to all processes of S?Wig
treatment which involve biological activities, that 15, ©
activities of bacteria, worms and other organisms Wt:illze
operate to decompose, digest, hydrolyze, gasify or O'Xl'ties
the organic and mineral matters in sewage. The aCt“'tle i
of the organisms in question are greatly affected by i
perature, high temperatures tending to induce rap! i
velopment and great activity and low temperat}er'S tean
ing to inhibit development and to lower the v1.t311ty {tin
the activity of the organisms. Except at the higher 2
tudes in California freezing weather occurs but rarely
for short intervals while over large areas of the ®

taté

: \ con
heavy frosts are only occasionally known. In fact thesf iy
ditions are such that sewage treatment works muxtrﬂ‘

designed and operated with the expectation of € oks
ordinary biological activities. In septic and IrnhOff 12
it is necessary to prevent excessive scum formation * o
in the latter tanks, especially, large scum chambers “:ion
be provided readily accessible for frequent scum agita his
and if necessary scum removal. It is to be noted 1.n
connection that scum formation is more or less ¢ ga
rélated to biological activity and the production ©

through the decomposition of organic matter.

Sedimentation and Sludge Digestion.

The Single-Story Septic Tank.—All single'st:,fﬁ
septic tanks, however much they may vary in Shap: be
size and in design with respect to baffles, etc: ms il
classed as of the Cameron type although not neceswhich
infringing upon the well-known Cameron patents t0
are generally held by sanitary engineers in Ameﬂ?iuss
non-valid. This particular matter has bee“.d}s [ities*
from time to time in detail in Pacific Mumclpa were
When the ordinary or so-called Cameron septic tan in the
first exploited they were thought to be a panace? & -
solution of sewage treatment problems and we':en. In
duced throughout the state in promiscuous faSh-loe 21109
many cases they were built without careful cons' is 9P
of local conditions in determining, first, whether ¥ ondlﬂ
of treatment would meet those conditions anc .
the proper proportioning and design of details- inciPlo"

There are certain important fundamental P:) tank’
involved in the design and operation of this type
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re the conditions
gn and environ-
te satisfactory.

Wher.
ave gei}:,esfe have been observed and whe
ment the reav?rable both as respects desi
t must be Sg ts have oftentimes been qui
representeda mitted that the single-story septic tank has
over form, a distinct advance, under ceftain conditions,
sludge remer methods of sewage pre-treatment where
are situatio?lval o Sed‘imentation was necessary. There
Construction s where, in view of its simplicity in design,
2 logijcal g znd operation, the single-story septic tank is
:rhe qUestion advisable sewage pre-treatment method.
is possib] tr;1 of odor. production, to be discussed shortly,
ing the ¢ zz’ti fe IT}OSt important consideration in determin-
Observed ths taCtlon. of use of this device. It is also to be
nal tfeatmi septic sewage is more difficult to treat in
Mittent sand r;t devices, such as sprinkling filters, inter-
an equiya] Iters, etc., than is fresh sewage containing
alent load of organic matter.

T
Tank.E}Fz;V%Story Sedimentation and
Cond many years various experi
tl‘eat?nc ;TECSI with tbe hope of discoverFi)ng
femoyeq ae“cfiag.e in such fashion that the solids cou
1quid portr'] digested through biological action while the
solids, m.l(_m of the sewage, relieved of its suspended
Septic) Colgl?t. pass on to final disposal in 2 fresh (not
CIpitation ?}dltloﬂ, Plain subsidence an i
only of ¢, ave solved the problem from
Cesses ha e removal of suspended matters but these pro-
dcute for:;e presented the sludge disposal problem in an
Mation v} What has evidently been needed is a com-
elfective] whereby subsidence might be accomplished as
Might bey as possible and at the same time the sludge
the sevq digested independently of the liquid portion O
an gagiﬁge t,hrollgh processes of digestion, liquefaction
Calleq’ gy, cation which are known to operate in the so-
single-story septic tank. Various fwo-story tanks

ave B
o ee )
tain n proposed for the purpose together with cer-
tation and independent

Sllid
Sug
S
l‘hc’sedsglt' the removal of colloida
JUSpengj ids which seem to be on t
N the Seo n and solution) as well as
lest g’age. Unquesti .
B and the one which has met wit
daPtabil'a pproval of engineers because of its ready
fory tanlliy to sewage treatment problems is the two-

T its inv, generally known as the Imhoff tank, nam
used }ento.r, Dr. Karl Imboff, of Essen, Germany,
€roug by him f_Or the pre-treatment of the Sewage 0
3 thyg communities in the Emscher Valley. The tank
tank, become known also as the Essen and Emscher
-suspendéz purpose is avowedly the removal of the coarser
ore or | solids from the sewage and the subsequent
ess complete digestion of these independently o

e
:lng sewage.
.Lthe ¥

. Imhoff tank consists

Sludge Digestion
ments have been

some method of
1d be

combj .
ge dikll_nat}OHS of plain sedimen
gestion chambers. Some of the two-
have been

e

8ested have been very complicated and

1 substances

he border line between

the suspended solids
known and the

h the most

wo parts or
‘Qhambe dimentation
forway " through which the sewage passes with a sloW
: uspensiomonon such that t i , held 1n
positedi n by the velocities in the
°0 steep, N the chamber which has 2

that the sludge must slip dOW? an

looper

Y designed slots into the lower
amber designe
Jated deposits of severd

are being worked oveD

h the action O
ed Imboff tanks should

essentially of t

er
Slug eoi sludge digestion ch
'!rinon S(:fd to retain the accumu
aecomposedoperation while these
" othe, and digested throug
organisms. Well design
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remove from go to g5 per c
settling”’ cent. of the *
L e s B by vipeig
One of th A uspen'ed matter in the 3
e frgnﬁssitenillial fafcts of this device is that thessxfe.
 eeahleodors so élomr:;sh 1conditi(?n_._ free from the digs?
Septi; tank above de5crib(;r;y associated with the ordinary
ndepe ; o
e abovg ::;gz:::m::tagtzztagfihSludge Digestion.—
coagulated Py ifficulty with plai
i tgf; . Gt ;L(l)l:xssld::]ce has been the subZeQuent Izlliaé:los(:i
sulting from these ount of highly putrescible sludge r
ol 1o £ ot g{ocesses.. Recently it has been -
et e sludggc nf; ml;Zntatlon tanks in such a fasl'Il)iro.
Ctonenorate chqmby drawn' off at frequent interv 0ln
pendently of the;] bers wheredticould be digested 1 ;S
et e ofmlcn b(Lil“{ of the sewage under very 1lrrllucel;
i of W Imhofl} itions as obtain in the digesti
perisients it oh' tank or in the septic tankz> Ii:o,n
By b 8 g t\ls general scheme have bee.n i
g0 asls)achusetts State Board of Healtl('fon~
o o tl’le citie.s, %’ the‘ Sanitary District of Chi ?t
¢ g i (o) e Philadelphia and Worcester Ciég
bt sewga an cgmprehensive scale for the, 4
i ge ‘lrl .thls.mzmner have been construp:e(;
operation at Balt?Pelatlon in Baltimore. The resultg ef
S e sl i o;ﬂ;:?re are not yet available to the writg
G i e Scai'sc;l;lgntoolt)tiqlﬁint, n["]w months ag'ol;
a i : g aton: e experi
e
S ed by this metl i
Sggs«zgl;intiqre; uction in the bulk of solids trc;?cfil.mfll}hia
solids thro{x hug to the 'c.hangc in the character of th:
Decomp05iti§n sgompontion aud dogs. of water conthis
B accomp'\n;Zd ;";ccompl.lshed mainly by the bacteri:;
Gl o i ocrganic i’n;}tffclrlqllf’iflinction and gasification of
has not yet bcep very Satisfz.u.‘tor;'e f?())(rl:r’)ertl}?;entta]dCVi.dence
complete digestion of the sludge and the standpoint of
production 1S important, as wtill be sllowguf:ttcl‘rm of odor

The Odor Problem.

General Conditions fin California.—It i
mem]?ered that, whereas the early Californialzv e
held m.great estates, the California of to-da e Vit
of relatlvel.y small subdivisions while the Cal‘fy‘ prlelr i
morrow W.lll be a state comprising very ma:1 ae oy
medium sx'zt_ad communities, some extremely lsma.ll 45
populous ?1t1es :emd a vast number of intengivg ar]g.e A
areas which will be suburban in charac:cer 8 C’IL‘l t.lvate.d
mean a large population per square mile a;md e
i ly compact rural development. The R
California do demand and have a right to r _people o
plete absence of offensive odors in the vic(i:gil}clre zf1 rod
homes. Oftentimes, without doubt, prejudice e}rllto o]
the problem and odors are alleged to occur whi lelrs mlto
do not exist, at least in the degree which comcl o o
state that they obs.erve. On this account sewa epd?;nants
problems of certain municipalities in Califorria argO:al
day by no means easy to solve and it would appear tho-
the conditions will become increasingly difficul i 5
e : gly cult as time

Ip considering any sewage treatmen i
direction of prevailing winds shgould receivetmlz)rs(?‘Zsatretfh ei
attention and temperature and other’ climatological fi .
tures .should.be deemed important and should be st d(‘ia(;
in their relation to each problem in hand. 3

son}e Fundamental Considerations.—It has alread
been pomted out that the flow of sewage is mainly szmy

ordinaril
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prised of the water supply of 4 community. In places
where sanitary sewers only are provided and where these
sewers are laid above the ground water table the volume
of sewage is entirely made up of the water supply. Fresh
sewage has a distinctly mouldy or musty odor which is
not generally considered to be disagreeable. It is not
pungent and is too slight to be carried to any consider-
able distances by winds or otherwise, even from large
volumes of sewage. Stale or septic sewage, on the other
hand, has a strong pungent odor probably due in large
part to hydrogen sulphide which is formed through the
action of the bacteria from the mineral sulphates and from
the sulphur in the organic compounds in the sewage. To
the presence of sulphur compounds in the sewage must
be mainly attributed the odors which are produced therein
under the general action known as decomposition, especi-
ally decomposition taking place in the absence or limited
presence of air. Foecal wastes contain small quantities
of sulphur but the really great source of sulphur in sew-
ages is ordinarily found in the dissolved mineral sulphates
in the water supply of which the sewage, as stated above,
is mainly comprised.

Almost all of the ground waters of California are
hard and contain a considerable weight of dissolved sul-
phates. Certain surface waters in this state, especially
those derived from coast watersheds receiving small rain-
fall, are also extremely hard and contain very large
amounts of sulphates. The weight of dissolved sulphur
in the public water supplies of the state is frequently as
great as 500 lbs. in a million gallons; occasionally the
figure may rise to 1,000 Ibs. per million gallons and in
very extraordinary cases the sulphur content may be as
great as 3,500 or 4,000 lbs. per million gallons.

When sewages are exposed to the action of anaerobic
bacteria decomposition sets in and various species or
groups of bacteria develop and act upon it to produce
hydrogen sulphide—the gas which is mainly responsible
for the disagreeable odors arising from decomposing sew-
age, especially in septic tanks—both from the organic
matter and from the sulphates present. There is some
evidence that aggravated cases of production of hydrogen
sulphide are caused by the desulphurization of the dis-
solved mineral sulphates by one or more species of bac-
teria. Since these sulphates are mainly in solution and
are not contained in the organic matter it is apparent that
if odors are to be avoided in sewage treatment works the
sewage should be kept as fresh as possible and should not
be exposed to the action of bacteria of decomposition
prior to its final disposal by some suitable process. When
the decomposition of the sludge is effected in a chamber
apart from the liquid sewage the latter may be maintained
in a fresh condition and may not be exposed to the
activities of the bacteria in question. On the other hand,
since the sludge from ordinary city sewage contains but
limited amounts of sulphur either hydrogen sulphide is not
formed or, if formed, is quickly absorbed or combined
with iron and other salts so that it does not become ap-
parent to the senses.

Odors With Single-Story Septic Tanks.—In the
single-story septic tank, where sewage, sludge and scum
are all in contact, it is apparent that the dissolved sul-
phates in the sewage are subject to the action of so-
called “‘sulphur’’ and other bacteria and consequently may
be decomposed with the ultimate production of very large
quantities of hydrogen sulphide which is thrown off into
the air above such tanks or is liberated from the sewage
after passing from the tank. This gas-laden effluent,
when aerated, spread upon land, etc., may and frequently
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-decomposed in a separate chamber out of contact W
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does produce local nuisances. In one case recently if-
vestigated by the writer, it would appear that the odors .
from septic sewage while being spread out upon land 18 .
irrigation could be detected and cause comment, if not aB.
actual nuisance, at a distance of from 2,500 to 3,000 feet .
or, say, fully one-half mile.

The disposal of septic tank effluents by sub-surface
irrigation or by final treatment in contact beds dosed frem
the bottom by automatic devices would appear to be
favorable methods under certain ruling conditions. Sub-
surface irrigation is adaptable, generally speaking, L
very small plants only but contact beds may be used‘ln
large installations. The use of sprinkling filters with
septic tank effluents is undesirable in settled communities
because of the fact that the spraying of the gas-laden
sewage through the air may liberate the hydrogen sul-
phide in such volumes as would be almost certain to Pro”
duce local nuisances. Indeed, in very closely built-up
communities the use of the septic tank with surface treal
ment of sewage, as in irrigation, is becoming almos
prohibitive. ‘

Odors With Two-Story Imhoff Tanks.—Tanks of the
Imhoff type do not ordinarily produce disagreeable odors
because the liquid portion of the sewage passes throug
them in a fresh condition while the sludge is independeﬂtly
ith the
liquid in question. From the preceding statements it v
be seen that the great proportion of the sulphur will of7
dinarily have passed through the tank with the liqu!
sewage without change. Doubtless some hydrogen U
phide is formed from the sulphur present in the sludg®
but this is combined with iron and other salts and {
not cause offence. If the flowing-through chambers y
Imhoff tanks are not kept clean, if scum is allowe '3
form upon their surfaces and sludge to clog the slot$
septic action will very shortly be established and thﬁ'efﬂ';'
ents therefrom will contain more or less hydrogen i
phide and will become correspondingly offensive. A very
considerable experience with Imhoff tanks in Germa.ﬂ)’
and a more limited experience with these tanks in America
indicate that where they have been properly designed; ¢
especially where they have been properly maintained, y
have been satisfactory from the standpoint of the P
duction of odors.

dent

Odors From Sedimentation Works With Indepe™
Sludge Digestion Chambers.—The experiments i lcr,
have been conducted at Chicago, Philadelphia and,wot
cester indicate that independent sludge digestion 13 ag
to be unsatisfactory from two standpoints; first, beca(‘; 2
it is difficult to secure effective digestion of the 51‘,’ gin
under conditions which almost necessarily must obtal® ./
plants of the type in question and, secondly, because, i
fensive odors are created during the process of digest!®
The full explanation of the manner of production © e
odors is not immediately forthcoming, but it woul
that only a fraction of the disagreeable odor is caus® on
hydrogen sulphide and by other organic compound$
taining sulphur. Much is due to other organiC o
stances. The action of gasification in this process =
to give rise to large amounts of dry scum whic
digest satisfactorily and which cause physical d

with plants of the type in question.

not
ifficultie®

' f.
Some California Experiences in Preparatory,Tre“tmen j

: ey
Experiences With Septic Tanks.—A very large ;ubﬁ'-

ber of septic tanks has been built in California bot nks

communities and by individuals.

are operating with fair satisfaction as far as

odors a

Some of these fel
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;::"Clemed’ but others are not satisfactory and are cigs};
ar§ ocal nuisances on account of'the strong Qdors wdl'zs
sho Produced therein. No chemical or phXSlcall'sftunlia

Wit}vlvmg the operating efficiency of the tanks 1n California,
' One exception, have been made an

d therefore no in-
O'mation is available with respect to the percentage of

r .
:“11{9va1 of suspended matter by these devices. Data are
[ ong as to normal, maximum and minimum efficiencies.
which in

llllrce-rtain cases,  due to too active gasification, Whichi ¥
18 partly attributable to extremely favorable climatic
scumoiher cgnditions, there has been a very e.xcgssflr\:f
Quen ormation, so much so that this has requflre R
anq t removal and has been not only a source of {rou :
difficulty in operation but undoubtedly also a cause O
°the:m;dendes or at least of lower efficiencies thanh VZOLJ;S
CtivWlse obtain. In general it is t0 be noted tha 0
ar ee Sasification js responsible for the appearanceend-
ed%n quantities of digested or partially digested susp e
tat ager in the effluent. In Ohio, in 1906 and 1997, 2
eigh: oard of Health made 16 separate e1~(amma_tlonsthe
l'emovplants with the result that on eleven occamgps i
actua“al pf suspended matter, by weight, was not H}[%ere
3 POs‘}" negative and on only five occasions was rif'
the tive removal of suspended matter. In no casi n;{S
eré) ercentage of removal as great as 50. 1 hese \\2) .
be thé)mbably as well designed on the average as
case anywhere.

°perft?‘pe',"eﬂce With Imhoff Tanks—To-day there are '
Cr oflon In California only six Imhoff' tanks, but a
g prol?thers are now under construction
Undey éec.ted, It is apparent that opera
al alifornia conditions, must be very
AS most of the tanks in question have been operatu;{%
_thusaf:ery ,ShOft time. Unfor'runately m(?st .of ti::r;m:n-
ave nort built have been provided with t.lght Cfthe W
“Ssentig been suitably arranged for carrying ou i
Ctiop ,} fe,‘"‘t“res of operation. On this a'ccqud it
s in some cases taken place to a limitec €

in th
. i cases
Ve ﬂowmg‘fhmugh chambers. In at leaslt twg/‘;) i
ow

r
‘u yuexcess.ivc amounts of scum have been al oy
igestftte in the scum chambers connected WItf ar
Sourn '8 chambers. In one instance at least nine eed
dCCumulated in these chambers and very_httle slu {f;:
digesstettl?d to the bottom of the tank. This had kn'n
din several months’ time. In at least one tank !

Cay :
. Ornia ikt ished satis-
fagtgs, '@ Sludge digestion has been accomplishe
Ct ge digesti S Lo pnives

ri
the fiand the sludge which" has been ;
of 2 5 Provided for the purpose has been representative

ac-
compﬁsh?St that Imhoff tanks have been able €

ting experience,
limited, espect-

E i o no
daty XPeriences With Sewage Screens.—-Premtxcall}’pect

fo ¢ ei‘;% been gathered as yet in California wtl.th lr(;fork-
In cien nder practica
; cy of sewage screens u p Skt 1

g ¢ . i

the , "ditions, Recently interesting data ws

frop,. ount of hich may be remove
i suspended matter W entally

T . rim
gathere;v age by such devices have been eng(iene B

Stre at Sacra d at Stockton.

€ng mento and 4 he sewage

of 1 of the ised to treat the seW g
0 Weand type are adv O e fall and one

U An i 2
nit geles at the Hyperion Se:;led e Asgha

O .
.Su f this 8eneral type is being installe While
I Se actory for the pre-treatment of its wastes. 0
Serg Neral ¢ may be remarked that the field for ;
it . ung of i i d in California,

d i el limite

) ydoubtedly numbers of
¢ which the process
tention should be
i f sewage

a Sewage is compar
Q().”dii’ioa S0 be said that there are un
mlght =y and circumstances unde
Paiq i € used with success. Greater at
Is state to the rough screening O

; : : i vices:
in conjunction with pumping de

and still others
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SPEEDY REINFORCED CONCRETE CONSTRUC-
TION AT FORT WILLIAM, ONT.

is probably a record for Canada, or, at all events,

an unusual example of speedy erection, taking

into consideration the handicap which severe
frosts present and likewise the lack of facilities for quick
transportation, is a building here referred to and illu-
strated in several of its stages of construction by the ac-
companying photographs. It is built of reinforced con-
crete with an exterior of brick. Its dimensions are 100
feet by 125 feet, and consists of five stories and a base-
ment. Its foundation is 8 feet below sewer level, a total
depth of 2o feet below the ground surface. The building
is set upon 1,300 piles, varying from 4o feet to 55 feet in
length, according to the variation in the depth of rock
over the area. -

3 SAMPLE of reinforced concrete construction that

The contract for the erection of the Grain Exchange
was awarded to A. C. Stewart & Company, general con-
tractors, Fort William, and was signed on- the 14th of
February, work commencing the following day. There
was a depth of 4 feet of frost to remove in the excavation.
This was undermined and shattered with a 2-ton pile
hammer falling 5o feet. Excavation began on February
17th, and the first piles were driven on March sth. Fig.
1 shows the progress that had been made up to March
15th, the excavation work and the pile driving proceeding
simultaneously. Concreting the basement began on
April 2nd. Piling was finished on the rrth of the month,

and excavation work completed on April 28th. A 4-ir.1ch
Emmerson pump was installed to prevent un(.iue flooding
of the foundation work from the spring melting of snow

d ice. ;
an Fig. 2 illustrates the progress which had been n.lade
up to May sth, at which date the concrete was entirely

i basement and ground floor, and the building

laid in the

was, so to speak, at ground level. The first floor was
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poured by May 15th, the second floor by May 23rd, and
so on to the 6th, or roof, the pouring of which was com-
pleted on June 21st. Fig. 3 shows the progress up to
May zoth, and Fig. 4 shows its appearance on June 21st,
when the concreting of the roof was completed. At this
date, also, the brickwork was up two stories, and the
majority of the pyro-bar partitions were in position.

Fig. 3.

The Dominion Grain Commission leased the entire
third floor of the building, and for their inspection room,
designed ‘to carry 300 lbs. per sq. ft., a test of one slab
was taken when the concrete was forty days old. This
particular slab was 16.0 feet by 17.4 feet in dimensions,
and experienced a deflection of o.10 under a test load of
500 Ibs. per sq. ft., a total of 70 tons.

Fig. 4.

The entire building was bricked, and the roof finish-
ed, on August 16th; while the wood trimming, painting,
and terazzo floors were finished by the end of September.
The only items that prevented the contractors from
handing over the building to the owners on October 1st
were owing to unavoidable delays in the delivery of the
elevator machinery, and of the marble for the main en-
trance. Notwithstanding this, the Grain Commission oc-
cupied the entire floor the first week in October, a number
of offices were occupied the following week, and the
building was accepted by the owners a few weeks ago,
the total cost being $320,000.
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While any statement of this construction surpassitg
previous records might be termed erroneous by variou®
companies in the United States, it must be rememberé
that building construction in the south has not to conte™
with heavy winter frosts and snow; with an excessive
run-off in the spring due to melting snow and ice, a%
the long and difficult means of transportation which cop”
tractors have frequently to overcome in Canada.

While it is not possible to make spéed com
of buildings that are materially different in construct!
the following data of some recent contracts in the Unite
States may be of interest:—

A building in Jersey City, N.J., is 100 feet by 1?1‘7
feet, with five stories and basement. It comprises Sot‘le
bearing foundations and flat slab floor construction- 1
contract was signed February 20th, 1912, and the bu!
ing substantially completed September 1st, 1912.

Long Island, N.Y., has a building 60 feet by 355
three stories. The contract was signed September 1 x
1912, and the building was completed on January Iné
1913. Concrete piles were furnished by the ownerS; 2"
the contractor, for this portion of the work, began oper

parisons
jony

feety
lth’

tions about August 15th. . i
There is a warehouse at Jacksonville, Fla., that 2
110 feet wide, 60 feet deep, with five stories and b'e;SS'
ment, one-half of the foundation resting on wood P! fn'
The contract was signed November 23rd, 1912, and €0
pleted July 15th, 1913. 1ding
A 175-foot by 258-foot three-story factory bul't o
Its foundat®

at Baltimore, Md., rests on concrete piles.
work began February 1st, 1913, and the
accepted as completed on May 7th. ;
An eight-story building, 60 feet by 200 feet, W!
bearing foundations at Brooklyn, N.Y., was com
just seven months after commencement, in 1911

building W4

th soil
p]eted

—_— -

T..
RESOURCES OF THE PEACE RIVER pISTRIC

-

; (a5 ort
Possibilities of the Peace River district and the fa.r ne

western territory through which winds the MackenZi€ - 4y
were the subject of an interesting address given recen
Mr. Charles Camsell, of the Dominion geological
under the auspices of the Vancouver Chamber of v
Vancouver. Mr. Camsell characterized that district 2 1Y
paralleled in the fur trade at present, and a futuré o in-
where mineral will be largely produced, from all P"esencmnf
dications. The mineral indications found there by Mr. pers
sell gave indications of probably large deposits ©% og8
zinc, silver and lead, as well as gold. ] 1d

In addition to its other vast resources there "‘_’ou
oil. Oil and tar exudes from the earth in areas whi¢ 5aids
spread over from 150,000 t0 300,000 Aacres. These, 1e g 0
were the best possibilities in the world. oil, and ‘,Nhensel}’
find it, and find it in big quantities, is Britain’s most i use
interesting problem just now, owing to the fact that t ues”
of oil fuel is growing to such a degree that it is ’?Ut # e 10
tion of time when all the big ships will of neceSSltY mical
use it as the cheapest and best-known fuel for econ
operation. had

Mr. Camsell also spoke of the geologi neré
made of the Similkameen district of British Columb1d: " re
he spent considerable time. The general formatwf‘S The
for depth and permanence of the mineral lodes, he sal ‘feiﬂ“
district was fast being opened up by large mining 1" o
and was receiving a careful prospecting, as the 1€ ope
which in time the Similkameen district woul
of the most important from what knowledge hi
gained for him while in that district.

cal study he
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WATER IN OIL WELLS.

This subject has been receiving a good deal of dis-
cussion in the technical press. It is an important one,
as the importance of incursion of water into oil wells
cannot be emphasized too thoroughly or too soon.
It would appear, from recent reports from one or
two important oilfields in other countries, that this prob-
lem has not yet been solved in a manner efficient enough
to obviate the abandonment of what might ultimately have
been producing wells. It seems extraordinary at this date
that, although every drilling man of experience recognizes
the danger of the inflow of water, no device or method
has yet been introduced which can be relied upon to ex-
clude water from oil wells—to such an extent, at least,
as would not involve their abandonment. Great attention
has been given to this matter by some of the most experi-
enced both in European and American oil-boring practice,
and yet no satisfactory solution of the difficulty has been
discovered. The existence of such problems as this af-
fords ample justification even of the necessity of the for-
mation of a technical institution where experienced drillers
and others could meet together and endeavor to discover
some more - efficient method of dealing with the question
than is at present available. Now that the Canadian oil
industry has received a decided impetus by the discovery
of important oil indications in Alberta, and by the pro-
posed adoption of oil as a fuel in numerous branches of
industry in the west, an investigation of the water problem

would not be out of place.

B —

THE ENGINEER AS AN EXPERT WITNESS.

An interesting reference was made in the article by
Walter J. Francis, C.E., entitled ‘‘Engineering as a
Profession,’”’ (The Canadian Engineer, Nov. 6th, 1913,
page 685), where it is stated that the engineer’s remunera-
tion for professional services in the law courts is some-
thing like $1.25 per day. This question regarding the
inadequacy of fees to professional witnesses has been
under consideration a great deal in England during the
past season. It was aroused by a complaint made by an
association of shipbuilders that the allowance for expert
witnesses was too meagre in the case of Board of Trade
inquiries, and the result has been the formation of a
special committee of representatives of the Institution of
Naval Architects, the North-East Coast Institution of
Engineers and Shipbuilders, and the Institution of En-

ineers and Shipbuilders in Scotland, to consult as to
whether representation should not be made to the Board
of Trade regarding this inadequacy of fees. It appears
that an act, passed in 1894, provides for the payment
of expenses in respect of the attendance of witnesses at
Board of Trade inquiries on the same scale as in the
ordinary courts. The Board, however, allows only $15.75
and first-class railway fare. Under the County Court
rules and the High Court Orders, which apply to Board
of Trade inquiries as well as to the ordinary courts, an
extra fee of from $5.25 to $26.25 may be obtained for
“qualifying to give evidence.’”’ The consultativ_e commit-
tee of the North-East Coast Institution of Engineers and
Shipbuilders think that while the Boa'rd of Trzitde has no
sdiction to raise the fees proper, it might in practice
allow expert witnesses and leading officials of shipbuilding

frms attending inquiries and giving evidence an addi-

tional qualifying fee, in terms of the Rules of Court, of
from $5.25 to $26.25, making a total of $21 to $42.

juri
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But in Canada, although members of other profes-
sions are, generally speaking, given some recognition for
their qualifications for giving evidence, the engineer is
reimbursed for his services by a dollar and a quarter per
day, there being no consideration given his ability and
training more than if he possessed only that acquired by
the handling of pick and shovel.

—_—-_—

FIRE-RESISTING CONCRETE.

Of recent years complete confidence has been estab-
lished in the fire-resisting qualities of properly constructed
soncrete. These, combined with its durability and
strength, render it particularly suitable for the construc-
tion of buildings in which more or less hazardous occu-
pations are to be carried on, or which are to be erected in
areas wherein it would be difficult to cope with a
conflagration.

For fire-resisting concrete quartz sand should be
used, and broken trap rock is, perhaps, more suitable
than any other substance. Limestone is probably next in
order of suitability, although it will eventually run into a
crude form of glass or be calcined; but that will not take
place until the cement itself has been disintegrated. Con-
trary to the commonly received opinion, cinder concrete
is not unsuitable from a fire-resisting point of view. The
chief objection to its use is that it is far from strong.
Heat does not affect it to a great extent; indeed, it has
been found that small pieces of coal embedded in concrete
have remained entirely unaffected by heat. That was due
to the low heat conductivity of concrete; indeed, it might
almost be said that it is an insulator of heat—so much so,
at any rate, that the hand can be borne on the top of a
slab of concrete five inches in thickness under which a
fierce fire has been raging for five hours or more.

This non-conductivity is well shown by the following
account of a steam conduit built of concrete. The con-
duit was about 500 ft. long, and was built between a mill
and a boiler-house, and was made just wide enough to
take two steam pipes 6 in. in diameter and two smaller
pipes. After the pipes had been laid in position a con-
crete cover was constructed over them, so as to render
the conduit proof against any moisture in the soil or sur-
face water. The conduit was carried some 2 ft. 6 in.
below the surface—not sufficiently deep to be be-
yond the influence of the specially heavy frosts which
were periodically experienced in the neighborhood in
which the conduit was laid. The concrete troughing was
left open at both ends, to make it easy to ascertain
whether there was or was not any leakage. It was as-
sumed that if any vapor was found to escape from either
end of the conduit there must be some leakage which
would permit the water to vaporize. The conduit was
allowed to dry thoroughly, which took about two weeks;
but no vapor has at any time been visible, and the loss
of heat, which has been measured, through the concrete

is so small as to be negligible.

—_————

The province of Quebec has constructed about 225
miles of macadamized roads and about 60 miles of
gravelled roads this year. In all about goo miles of roads
have been constructed or have undergone extensive im-
provement, according to Hon. Mr. Taschereau, Minister
of Public Works. The King Edward Highway is practic-
ally completed and about 40 miles of roads between Que-
bec and Montreal are at present under construction.
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LETTERS TO THE EDITOR.

Further Discussion of ‘‘Bending Moments in Flat Slabs."*

Sir,—The paper by Mr. V. ]J. Elmont on «“Bending
Moments in Flat Slabs,” published in your issue ©
September 2sth, 1913, and the discussions which have
followed it, disclose but one real criticism of the flat slab
namely, its lack of reinforcement, in a number of systems
at least, at right angles to the edges of the slap in wha!
might roughly be called the middle third of the space
lying between the column centres.

That negative bending moments exist across StriP®
having these edge lines as axes must be admitted by 4
who give any consideration to the matter. Their magh’
tude is unfortunately a source of much difference,
opinion. Mr. Elmont estimates the maximum negatiV®
moment at the centre of an edge line and at right angles
to it as glI* + 28.8. The researches by Mr. Frank J:
Trelease conducted on rubber models for the Corrugate€
Bar Company indicate a moment which, when express®
in Mr. Elmont’s notation and in terms of the span cent
to centre of columns, becomes gI* + 87.5. It WOul_d be
interesting to have Dr. Eddy’s estimate of the magmt“de
of these moments, but notwithstanding Mr. Elmont’s 3%
sertion that he (Dr. Eddy) had found far greater value
for them than his critic had indicated in the origi?
paper, Dr. Eddy nowhere in his treatise on flat slabs,
far as the present writer has been able to ascertain
tempts to assign a value to, the particular moments unde?
discussion. His brief consideration of them is conclu
by the following general statement :—

e edge

“The curvature of these sections (normal to th
lines) is controlled by the stiffness of the mushroom ead15lr
which is so great as to make the curvature very ST2
No considerable tensile cross stresses are’,'consequentl ;.
be apprehended ; but in case the stiffness of the hea
to be decreased, stresses might arise such as to develof
longitudinal cracks over the middle rod of the side g
Indeed, it could scarcely be expected that the advocat®
a system without reinforcement for the resistance @
particular stress, would establish mathematically the ok
istence of such a stress unless it were so small a5 o ?n
exceed the safe resistance of the material at the sectll;’r'
under consideration. The comparative silence O i
Eddy on this matter can scarcely be interpreted Oth® " g,
than as an admission of a stress condition someW o
ficult to meet with the rod arrangement of the mUShro?
and certain other systems. pat

The writer does not, however, support the view tare
the tensile stresses across the edges of flat slab panc= ‘ue
of necessity seriously objectionable. Undoubte(.ily n
size of the column heads and the width of the d‘ag.fudc
belts of rods have an important bearing on the mas ¢ of
of these stresses. It is a fundamental pl’inclpleong
structural engineering that a load will divide itsell % gty
a number of resistance-paths in proportion to the "
of those paths. If, therefore, strong resistances 4~

e

s
plied by stiff column heads and plentiful diagona! re:al
forcement, the floor load will travel to the columns lar%ab,
along these lines. But in a reinforced concret® ?orce
necessarily continuous in construction, one cann? rein”
the loads to exclusively follow paths marked out yunif}"

forcement steel. The presence of the concrete as 2

. . . ; '
*This article appeared in The Canadian E"gf;}eeEddY
Sept. 25th, 1913, and was discussed by Dr. ;

and Mr. V. J. Elmont in Nov. 6th issue.
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INg mass involves the transfer of a certain part of the
loading to the side belts of rods along lines at right angles
to them, and tension along these lines cannot be overcome,
N0 matter how much diagonal reinforcement may be used.
ut 8 the tension is smallyas il probably 1s 1n well-
deSlgned slabs, it should be no more objectionable than
tl}e tension which often exists over the tops of beams i
8lrders in floors of ordinary reinforced concrete construc-
tion due to under-reinforcement for negative n}oment.or
the placing of the steel so low as to he quite inGheries
10 the purpose for which it was intended. In any every
' is not a question of the ability of flat slabs to e
the applied loads with entire safety, but simply one ok S8
Probable effect of the existence of certain small edge
Cracks on the embedded steel or on the finished flooring.
OrTosion tests conducted in Germany by Prpfessor E.
Tobst have shown that cracks on the under side 4} Con;
Srete beams produced by stressing the embedded stee
UP to nearly the breaking point have no deleterious eﬁ;(l:t
On the metal, so that it would appear safe to dismiss he
ﬁOx:mer effect as of no great consequence. Cl'a?ks ln'btl e
Nished flooring would be objectionable oply 5 Xk e;
89 as far a5 the present writer knows, these have no
®€n observed in buildings with flat slab floors-
C- R. YOUNG)

Wniverc:
fversity of Toronto, November 2oth, 1913-

* * * *

. 3 "
Discussion of “Bending Moments in Flat Slabs.

on, fairness is pre-
rt therein, unless
t's discussion,
comes up to

sup Sir,—In an engineering discussi
the Posed on the part of those taking pa
noty h_ave been misinformed. Mr. Elmon

‘ed in your issue of November 6th, hardly

'S standard
' e first, to his

He credits nsch with being th Rel
knoWledge, toghI:I\fé la\/;;)]ised flat slab tq actual buﬂdl;’llfé
€ Writer has noted Mr. Mensch’s statement that hef the
od flag slab construction in the Armourdale Pl%nt t‘l) -
Tocter and Gamble Company, and was su{ﬁcxen ?j’the
"Ssted to write to the company for information, an

se from their superintendent, Mr. Robert Anders;/):s,
. ateg that ‘the only concrete used in these bu'lldmgs

bu;]dr-emforced concrete foundations and_foo’t,lngé;mcem_
ino , &S themselves were mill construction: Ny
o8 the figt slab, Mr. Anderson states 1 a}nother el
of .. "8 to advise that this floor slab is in onelgo it
Squars, ansas City plant, and covers 2 O arth and iS
esig . This floor slab is directly on fhe .eal bottoms,
istg'ned. to support tanks which have cORICa columns
arol:lbuu“g the weight of the entire tank on Stl;; These
to 00d the periphery and one point 10 the cen t};is i

ankg - ach,
dlvidedwm hold 396,000 pounds & “:1?(:1”6 Thus Mr.

L on the seven points mentio - ed
Se: s krlOWIedge ofp what Mr. Mens.ch accon;ipnlésthe
supr:S. to be somewhat misleading; that 15, sugg; g
fa i?ntendent of the Procter and Gamblteuctionpo e
i str
b““di:;swuh the character of the cons
: : Ily in-

tere Mr- Elmont’s remarks about Matrai are equf-lra};lge-
g A m plance in plan of the.a e
e truction to

Meng ;

of rej . ons

ety ™) ocing hardly pmve;at? ee:(:pressed it freely,
e nd on the

lah M o
as atrai’s idea, as h
Strane PUt up a building which would not c!zpewires o
of the concrete. He woul_d Pr}?v’ Zn of the
Members and girders tO resist the P o e

il . upon
' digp gy, COnCrete being merely SQreafin}r)nembers.
tbute the load over these suspensio

lon
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cheap concrete was to be used, cinder concrete, or even
a natural cement mortar. The office of the concrete being
merely secondary—a means of distributing the load over
a steel system, and yet Mr. Elmont would have the
readers infer that Matrai arranged the reinforcement for
flat slab, a form of construction in which the motive was
entirely different.

Equally interesting is Mr. Elmont’s representation of
the unreinforced or helpless character of the concrete in
his so-called unreinforced areas. Placing the steel in the
concrete does not prevent tensile deformations in the ten-
sile zone. It merely limits or controls the magnitude of
these deformations. If Mr. Elmont will consider the
curves of flexure on which Grashof theory is based he will
see that the tensions in the areas which he refers to are
normal to the lines joining the columns, and hence can be
resisted and controlled by steel in the same direction in
the top of the slab in the area about the column, rather
than in the areas midway between columns, and that steel
in this area has greater load carrying power, hence de-
signers of the Turner slab prefer to limit and control these
stresses by steel placed in accordance with their standard
design.

The writer will frankly agree with Mr. Elmont that
the Deere and Webber test was not a sufficiently severe
test to warrant very serious consideration. It was not
the test load that was required by the city of Minneapolis,
which demands ordinarily that the test shall be double the
working load. On the other hand, when we bear in mind
the fact that it requires a drop of only 23 degrees Fahr.
to exceed the normal tensile strength of concrete, provid-
ing the ends of the slab are fixed, positive conclusions
cannot be drawn from the discovery of a check in the
slab. The safe plan is to see that the steel is there to
take the tensions, and to count on the concrete for com-
pression. A microscopic check which cannot be found
except by the use of a magnifying glass should cause no
one having an engineering education to consider the de-
fect as sufficiently serious to merit extended discussion.
The writer makes this statement, not with a view to
advertising someone else, but merely as a question of fair
dealing which should be recognized on its face as such.

Interesting misinformation is contained in his article
as to what floors of ordinary buildings are designed to
carry. The Turner slabs are designed for a working
stress on the steel of 13,000. Sixteen thousand pounds
working stress is used by the average structural steel en-

ineer, and doubling the working load on a structural
steel building, thus increasing this stress to 32,000
pounds, makes the stress in the steel only a shade under
the yield point value of the metal, and eliminates the fac-
tor of safety. In the concrete structure, with 13,000
pounds working stress, we have an opportunity to put on
,16 times the working load, live plus dead, without
straining the steel more than would be the case in
doubling the load on the structural steel building, and
we have not anywhere nearly reached the ultimate
strength of the construction. A mushroom slab which
would ordinarily be rated at a 350-pound working load
has been loaded to 3,300 pounds per square foot in the
centre of the slab and deflected and bent out of shape
g inches and still carried the load without further defor-
mation.  These are facts which rather upset Mr. El-
mont’s contention. :

The average critic of flat slab construction, it would
m to the writer, has never heard of the fundamental
work enunciated by Clapeyron, almost seventy

which principle has been developed sa that the

see
theory of
years ago,
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theory of work is used to-day in the computation of
stresses in statically indeterminate structures in deter-
mining the deflections in all bridge structures, and forms
the ground work in a large part of the science of struc-
tural engineering.

The consideration of the principle that the external
work of the load must equal the internal work of defor-
mation and that the active energy of the load passing
through the height of deflection is stored up as potential
energy within the slab, and a consideration of the manner
in which this potential energy is stored up, should be suf-
ficient to cause Mr. Elmont to admit frankly his error in
the premises. If the radial deformation about the head
at a given section at a distance R from the centre of the
column and within the line of inflection be called AR,
then the circumferential deformation must be 27 AR,
and we can readily show that the amount of energy
stored up in the circumferential direction is fully three
times that which is stored up in the radial direction, and
to assume with that in view that the same formula can
be applied to the flat plate that is suitable for the beam
strips becomes as absurd on its face as Mr. Elmont’s en-
deavor to attribute to the man who put in a concrete
foundation resting on the earth throughout, the origina-
tion of flat plate construction in commercial form in the
floors of the warehouse buildings, a form so popular that
it is almost universally imitated by all who are successful
in concrete construction. Certainly it would seem that a
reasonable degree to fairness ought to exist among en-
gineers, and that they should not, without personal
knowledge, undertake to assign the credit for a radical
departure in modern construction to those who did nothing
whatever toward materializing such construction. Hear-
say evidence seems to be accepted without question by
men with no legal training and frequently the mere as-
sumption that certain conclusions without proof are a me-
chanical fact and are based on natural laws is also un-
fortunately a failing of the laymen, and it would seem to
be the office of a reputable engineering paper to do all in
its power to eliminate such error.

It should be noted that Mr. Elmont’s final quotation
from Professor Talbot, in the last paragraph of his reply,
is with reference to the very cracks in the Deere and
Webber test which were discussed in quotation from Pro-
fessor Talbot made by Dr. Eddy, in which it was ex-
plicitly stated that ‘‘so far as any one knows, they are
not detrimental to the structure.”’ Mr. Elmont evidently
disagrees with Professor Talbot on this point, but he will
have to adduce far more convincing reasons in support of
his position than he has yet given before the profession
will be willing to agree with him rather than Professor

Talbot.
C. A. P. TURNER.

Minneapolis, Minn., Nov. 11, 1913.

b R A

[Mr. Elmont was furnished with a copy of the above
communication, and in reply, he has transmitted the
following.—Ed. ]

Sir,—In November 6th issue of this journal the
writer answered a discussion on his paper ‘‘Bending
Moments in Flat Slabs,”’ sent in by Dr. Eddy. Now Mr.
C. A. P. Turner takes the word from his mathematical
assistant, continuing his discussion.

In answering, the writer considers it necessary to
remind Mr. Turner that the point of the writer’s paper
was, to show theoretically what he considers has been
shown practically by Prof. Talbot’s careful testloading
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of the Deere and Webber building, i.e., that there aré
heavy negative bending moments perpendicular to the
sides of a flat slab panel; these should be provided for by
placing reinforcing steel where the moments act and 1!
quantities depending on the value of the moments. Most
flat slab designers, including Messrs. Eddy-Turner,
not adopt this arrangement.

Messrs. Eddy-Turner’s practical reason for not wish-
ing to adopt the writer’s recommendation seems to be
that numerous testloadings of flat slabs have shown that
their design is safe, these slabs having been designed 18
their usual way with an allowable steel stress of 13,000
Ibs. per sq. in. This argument, however, carries no con*
viction to the writer’s mind; firstly, because a safe struc
ture according to the Eddy-Turner definition is one whic
can ‘‘carry twice the live load without failure and can 9°
this for months at a time without signs of distress”; 2°
explained in the writer’s answer "to Dr. Eddy this
definition is unsuitable to efficient structural engineering:
Secondly, the writer thinks that no conclusions about thé
point of his paper can be drawn from Messrs. Eddy-
Turner’s testloadings because they have not been oG
ducted carefully enough—as it also was said in a recef!
discussion in the American Society of Civil Engineers—
“‘they are largely confined to the loading of single bay®
and deformations or strains not measured.’’

The second and third last paragraphs of Mr. Turner'$
discussion are, the writer assumes, intended as 2 theo”
retical explanation of his standpoint ; the main words 0
tained in them seem to be statically indeterminate struc
tures, Clapeyron’s theory and potential energy. Thous d
the writer has had the opportunity to calculate and bull
a number of statically indeterminate reinforced concre
structures, and is familiar with Clapeyron’s theory aP
the definition of potential energy, he is at a loss to 8¢
any sense out of these two paragraphs, and therefore **
unable to pass any opinion about the wisdom contal?
of them.

The writer had no reason to doubt the sourceé from
which he received the information that Mr. MensC 5
the first engineer who used reinforced concrete flat slabs
in an actual building, hence his statement that credit W
due to him. If this is not the case, credit is due t© sorr ¢
body else for it, palmam, qui meruit, ferat. NO matte
who it is, it is not of any consequence in connection ¥ g
the point of the discussion, the distribution of bendifé

moments in flat slabs. 4
V. J. ELMONT,

do

.

Montreal, November 17th, 1913.

—ea———

A general survey of the mineral production of C,a nat
for 1912 has been issued by the Department of Mines’ln at
Dominion Government. The total value of last year 5 "o
put, the greatest yet on record, was $135,048,200- h15ro_
an increase on 1911 of $31,827,302. Since 1886 min.eral v
duction has risen from $2.23 to about $19 per capitd; itish
tario leads the list with a production of $51,085,000 rz.otia
Columbia comes second with $30,000,000, and Nova 2 rice
third with $18,022,000. A substantial increase in the P

of most metals was a feature of the year, as was the €% gl

development of ore reserves, pointing to much greater o stant
t imp?

xten

outputs in the future. Coal has been the mos ¢ $36°
product in point of value with a total productio? o copp
010,044 ; silver coming next in importance and nickel ery

and gold following. With the exception of petm]e‘,ﬂtreased
important mineral mined in Canada showed an 1P
production in 1912. \
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SOME NOTES ON HIGH RAILWAY ABUTMENTS.

By Alan Fraser, B.A.Sc.,
Assistant Engineer, Frank Barber, Toronto.

I \HE bridge seat of railway bridges is often high

above water level or above the elevation of some

similar obstacle to be crossed, such as ano.ther rail-
f way track or a highway. Therefore, occasions may
"€quently arise wherein the back fill or embankment sup-
Porting the track may be allowed to fall in front of the
abutment shown by the RD in Fig. 1. This does not neces-
za“ly mean that the fill may come into conta(.:t with the
turf'ace of the bridge seat, such a condition being, to say
sitt:] least, bad practice, and is in most cases not permn;s;
fulle' Attention is called to this fact in orfigr to r'rzote
th Y appreciate the following, it being sufficient t0 S a
at the back fill should not, under any conditions, €n-

€roach upon the bridge seat.
i With this in view the following points should be kept
Mmind when designing :—
(1) With a ballast wall on top. jcal
ax; (2) Angle between back of ballast wall and vertica
Xis, designated.by 6.
(3) Angle of repose of the back fill- : e
s 4) Distance from top of ballast wall to the bridg:
at, designated by S.
thin A little thought will convinc
8s being equal, the solution

e the reader that, other

of the problem of keep-
es easler

:;gtt;]e back fill away from the bridge seat becom i
A fill increases-
ngle of repose of the back e A

that part O

ballagt x ;
wall is, generally speaking, i hridge et

m s X
ent Immediately above the bottom O

Base of Raily
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Fig. 1.
Lhe v f the
; i pack ©
allastr(zfl;l})atter is merely the slope o the
e, in Fig. 1,
= width at top of ballast wall, e
§ = distance ffc?m top of ballast wall to the br! g
and the

Seat, 11
= angle between back of ballast Wa
c V(_ertical axis,

T = “;ldth of the ballast Wa :
h plane as the bridge seat: L
en, © = . qg tai p thgus giving an empmcal me

ame horizor1tal
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for obtaining the thickness of the ballast wall in the
plane of the bridge seat.

As the distance, S, becomes greater the problem of
keeping the back fill away from the bridge seat increases
in difficulty where wing walls are dispensed with. Where
S becomes as high as eight feet, walls known as ‘‘lug
walls’’ are used. These project left and right from the
ballast wall. They are simply a continuation of the ballast
wall and are shown in Fig. 2. It may be well to mention
here that S increases in direct proportion to the increase
of the span of which the bridge seat is an end support.
The lug walls are developed to withstand as much of the

base of Rail _ _

V.Y R [

o~

[CT|Earh Slope
w“‘ L/ %
o od

n AC | ZlChamler
o 4

END LELEVATION

s

Drig¢e Seat fop of
‘ 2°Chamfer Ballast wall

bl s Bl o

PLAN
Fig. 2. :

tendency to break off along the line x y as possible. It
is not uncommon to use old rails or small I-beams as a
reinforcement for these lug walls. The trained engineer
need not be informed that the webs of I-beams should be
in the vertical plane, so that the webs take up as much
of the shear through x y as possible. The reinforcement
of the projecting lugs is placed as economically as good
practice will permit. The webs of I-beams, when used,
may be assumed to take up all the shear that the concrete
cannot resist, and this excess of shear is assumed to be
distributed evenly over the webs. The reinforcement
should be placed as near the back fill as possible, so that
any tendency'the back fill may have to snap off the pro-
jecting parts 1is, to a certain extent, overcome.

There is, of course, a limit to the safe projection of
the lug walls. If beyond 5 or 6 feet, it may be expected
that great difficulty will be experienced in their construc-
tion. The cost of the lug walls and the tendency (in spite
of reinforcement) for them to break off becomes excessive.
The attention of the reader is called to an article in
October 23rd, 1913, issue of the ‘“Engineering News,”’
h treats with this type of abutment.

Where the depth S becomes over 12 feet (approxi-
mately one-tenth of the span) a patented design (No.
ined in August, 1913, by the writer, over-

150003) obtai
comes the problem of designing an economical, safe and

easily constructed abutment without wing walls. This

is shown in Fig. 3. The lines designated KL, LM, MN,

whic
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NO, OP, PQ correspond with the surface of the back
fill during its fall from K to Q. The back fill will be ob-
served to leave the bridge seat entirely free from en-
croachment.

Comparing this design with that shown in Fig. 2,
where BC, CD, DE, EF, FG shows the surface of the
back fill during its slope from B to G it will be observed
that a considerable amount of concrete is saved. For a
120/ o span the use of the abutment shown in Fig. 3
means a saving of approximately eight to ten yards both

for single and double track lines. The fact that the pro-

jecting lugs in Fig. 2 are reduced from 6/ 132" to 2/ 6"
in Fig. 3, is sufficient to prove that the chances of their
breaking off are much less than were they as long as
would be the case were the design shown in Fig. 2 used
in the place of the design shown in Fig. 3. Lastly, the
construction is obviously easier.

__Base of Raily .

Sob G 7&(752 I

e e
Top of
Ballast wall

Bridge Sear
2'Chamier -

Fig. 3.

In order to keep the earth away from the bridge seat,
it would, of course, be theoretically possible to reduce the
length of the lug walls by constructing small curtain
walls at both ends of the bridge seat. If this were done,
however, the curtain walls would form a trap, as it were,
between themselves and the steel deck girders. In this
receptacle, however, the ice and snow collected during the
winter would melt in the spring and tend to rust out the
bed plates. Furthermore, there is a possibility of these
curtain walls being destroyed during the erection of the
steel work. In one case that the writer has observed,
huge vertical columns of solid concrete were used to sup-
port the greatly extending and unsupported lug walls.
The saving in concrete due to the absence of wing walls
became almost a negative quantity.

—— e ———————

Transcona Board of Trade is advocating a ‘‘good roads
day,” in which citizens of Transcona and those of Winnipeg
(whose interests are more or less directly concerned in the
building of an improved road to connect the two places) will
be expected to turn out to make a good highway from Win-
nipeg to Transcona.

———

Railroads covering nearly a billion locomotive miles are
in the competition for the first award of the E. H. Harriman
Memorial Medals, which will be made at the First Interna-
tional Exposition of Safety and Sanitation, to be held in New
York City, December rrth to zoth, under the auspices of the
American Museum of Safety.
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FIXED CARBON TEST.

practically nothing to do with the finishe
quality of a refined asphalt, asphalt cement OF
road binder. It is a brand-identifying test.

The above extract from an article which he recently
wrote, clearly indicates the opinions on the fixed carbo?
test that are held by J. W. Howard, C.E., E.M., of New
York, whose work as a consulting engineering—cherms't
has been chiefly notable in the bituminous field.  Col:
Howard discusses the value of the fixed carbon test
in more detail in the following letter :—

““The question has often been asked by city and staté
engineers, as well as many producers of excellent asphalt
and bituminous cements and road binders, what, if any"
thing, has the ‘fixed carbon test’ to do with the qu?hty
of these products for pavement and road constructio?
The answer is that it has nothing to do with the qualities
of these materials. Fixed carbon is not a definite S! i
stance nor quality in any given coal or other materia
It constitutes the results of an arbitrary test of the aP:
proximate portion of coal, which will remain and co’?e
tinue to burn and give heat after relatively light, volatl
hydrocarbons have been partially burned away by flame-
This test was devised solely for coal, by the committee ol:
coal analysis of the American Chemical Society, and pv
lished in the Journal of the American Chemical SOCfety’
1899, No. 21, p. 1116.

““The test is made briefly as follows: One gra
coal is put in a ‘platinum crucible weighing 20 Of ge
grams and having a tightly fitting cover. Heat over th
full lame of a Bunsen burner for seven minutes. i
crucible should be supported on a platinum triangle “’?he
the bottom 6 to 8 cm. above the top of the burner-
flame should be fully 20 cm. high when burning free,
the determination should be made in a place free fro!
drafts. The upper surface of the cover should burn CI€¥5
but the under surface should remain covered with carbo™

“It is therefore evident that the fixed carbon tes o
nothing to do with the quality or uses of asphalt, bt
mens, asphalt cements and road binders. Burning
consequent destruction of the asphalt or bitumen prj?ties
nothing concerning the original condition and qua’ of
before being burned. The qualities of the asphalt
other bitumens as used (not the burned products
what are needed for cementing together and waterpr
ing the other materials in a pavement or road.

“No two persons, in the same or differen
with the various allowed sizes of crucibles, differ
Bunsen heaters, different kinds and pressures of gas
ferent lengths and sizes of flames, different distances
crucibles stand above the burner, even aside on
personal factor or difference in the way different Pershed
work, can get the same quantity of fixed carbon (a5
free) or otherwise from the same sample of coal_ or 0
substance. When this variable process is apglle Aty
asphalt or bituminous substance, even morée widely vt pe
ing and discordant results are obtained. It (Eanﬂ?no s
used as a basis of comparison of asphalt and b’tum]l'ties'
materials, nor as a proof of their good or bad qual!

““The attempted introduction of the fixed Carbonwitb
for coal into the asphalt industry has nothing 0 dom o{r
the determination of quality; nor can any minimy »

mO

“T HE Fixed Carbon Test, designed for coal, has

m of

t has

aré

Sy
t plac®
ent S‘wd

dif-

from the

maximum amount be set for this alleged test, betW
which all good asphalts and bitumens will come:

good ones will be outside such limits, and some
worthless asphalts and bitumens will be inside any
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attempted to be established by fixed carbon requirements.
ly as a small

utlsl s sometimes used by chemists simply :
testsmit)erf.eCt l{ldlCaFion, taken with other special chemical
ran:j o identify, if desired, an unknown or unnan.1ed
his t of asphalt, but has nothing to do with quality.
of est should not be placed among the tests for quality
as}()halt’ nor any road building materials.

stil] f(;I‘ e ﬁ_xed carbon (coal te§t) should be ignored if
not enfund in asphalt or bituminous sPec1ﬁcatlons, and
groundo{‘ced’ f‘Ot only on engineering, but also on legal
qualit S, that ‘the test does not apply to or establish any
rnadey of the material necessary for.the construction
o reﬁgr to be made,’ i.e., in this case it does not apply
inder- e;i asphalt, asphalt or bituminous cement or roa
or constructing and waterproofing roads or

paVementS' 5
and g Howard admits that a great deal of chemical
thog Physical research work is necessary and useful to

€ who obtain crude materials and manufacture refined

as
tesF’tfslallts, road binders, etc., but he claims that research
should not appear in specifications for pavements
the fixed carbon test

amogoad construction. He includes the ;
direcﬂg the purely laboratory tests which do not app()i’
whigy,”, [0 the quality of finished asphalt products_an

or he says, are now best omitted from specifications:
Ca_rbonThe determination of the amount of 'h}fdrogerz,
ing g and other ultimate elements of asphalt is interest-
a scientific study,” says Col. Howard, ‘‘and bear

Some .
What upon the commercial and engineering prOblemS
anufacture,

Co;

bllrtlnected with the sources of supply and mante
Standaave no place in contracts and speclﬁ(EatIO'l:'lhs.
requisit"d methods of making the tests to est_abllsh.ouz
DUbliCat? qualities (of asphalt, etc.) are found in, Vail'llm_
Proven, ions of the American Society for Munxmpa ol
the ents, the American Society for Testing Materials,
ePOr?s of the Association for Standardizing Paving

Pecify
c . 4 A
Mfications, and in various other publications:

ents OF

SheEti\\ set of ‘Standard Tests for Asphalt Cem
standards phalt Pavement’ with numerical requxrer(t; Ly e
Procee; S, prepared by the writer, will be founc ;;1 i
Tove ings of the American Society for Municipal %
for S me.n ts for rg11. A few of them aré no longer nee
Pecifications but were inserted t0 check or confirm
lities which

Som
0 the Oth . . ua

er tests. The requisité d
should possess are

fou aSphalt cements and road binders e
n ‘N many products made from crude materials €O
fro m 9alif0rnia and other parts of the United States,
al €Xico, Cuba, Trinidad, Venezuela and el
SUcceggs Ich asphalt cements and road binders 2
ns ul use everywhere.”’ 4 in
Engi the introduction to an article that a;.)pear'e"rhe

. neer- g
City Ing Record recently, Col. Howard sal r.wt 5
ent UuSers are

Co
Serneq Junty, st i
o 2 , state and independ .
‘s";lhich ::2 ;he geographical source Or crude “‘S"‘teqzlcsagc?rﬁ
% phalt ctured. Spect
u products are manufa he source (o)

lq
sl]p ave ; d.n ;
2 no requirements regarding

e’ . nor the manner py whic

the the crude materials ;
t tteir? Made into asphalt p;-oducts. That lstOIfzif;
l‘]e %a]'m- the manufacturers. Contracts should SP o
Or bin Itieg and tests needed for gOOd asphalt ceme
$ecig TS for use in ;;avement surface layers, just 85 1ths)’
€ qualities and tests needed for good Portla
o b.or se in foundations.
Uder ~ JeCtionable Speciﬁcations RhgheT
hav-e late? Or another asphalt, Wit al qu%ht-y gone’
Q}' lnSert.Y been used for some highways: This is
AUbop Ng irrelevant or useless tests for gravnfy,

’ Paraffine, sulphur, etc., with special requireme

ents for

m,

e
which ‘let in’ or ‘ex
h few re

nts
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or limits which fit the peculiarities of certain limited
asphalt products, to the exclusion of others equally as
good or better. Standard, essential, and useful tests are
partly included and partly omitted, according to whether
or not the asphalt product, thus secretly described (ex-
cept to an expert), meets good requirements or not. Such
wrong, unwise, ,and unjust specifications are being
steadily eliminated by good men.”’

Readers who noted Mr. Pullar’s suggestions of
methods for making the fixed carbon test of increased
value, which appeared in the Nov. 13th issue of The
Canadian Engineer, and those also of Mr. Law, appearing
in last week’s issue, will notice the marked difference of
opinion between Col. Howard and Mr. Law on one side
and Mr. Pullar with an opposite view as to the value of
the fixed carbon test; although all three evidently think
that it is useless to write a specification naming the same
maximum limit for fixed carbon for all asphalts.

The difference of opinion on this subject between
these writers is indicative of the doubt that exists
at the present time among municipal and highway
engineers as to whether the fixed carbon test has
properly a place in their specifications for asphalt
supply. The Canadian Engineer invites letters from any
engineers who may have well-defined views on this

subject.
— e

HIGHWAY ENGINEERING AT COLUMBIA.

The non-resident lecturers in the Graduate Course in
Highway Engineering at Columbia University appointed for
the 1013-1914 session are as follows: John A Bensel, New
York State Engineer; William H. Connell, Chief, Bureau of
Highways and Street Cleaning, Philadelphia; C. A. Crane,
Secretary, the General Contractors’ Association; W. W.
Crosby, Chief Engineer, Maryland Geological and Economic
Survey, and Consulting Engineer; Charles Henry Davis,
President, National Highways Association ; John H. Delaney.
Commissioner, New York State Department of Efficiency and
Economy; A. W. Dow, Chemical and Consulting Paving

H. W. Durham, Chief Engineer of Highways,

Engineer;
Borough of Manhattan, New York City; C. N. Forrest, Chief

Chemist, New York Testing Laboratory; Walter H. Ful-
weiler, Chief Chemist, United Gas Improvement Company ;
Frank B. Gilbreth, Consulting Engineer; George P. Hem-
street, Superintendent, the Hastings Pavement Company ;
Gamuel Hill, President, American Road Builders’ Association ;
D. L. Hough, President, the United Engineering and Con-
tracting Company; J. W. Howard, Consulting Engineer;
Arthur N. Johnson, State Highway Engineer of Illinois:
William H. Kershaw, Manager, Paving and Roads Division,
the Texas Company; Nelson P. Lewis. Chief Engineer,
Board of Estimate and Apportionment; New York City;
Harold. Parker, First Vice-President, Hassam Paving Com-
pany; Paul D. Sargent, Chief Engineer, Maine State High-
way Commission ; Philip P. Sharples, Chief Chemist, Barrett
Manufacturing Company; Francis P. Smith, Chemical and
Consulting Paving Engineer; Albert Sommer, Consulti.g
Chemist; George W. Tillson, (Consulting Engineer to the

President of the Borough of Brooklyn, New York City.
——ea>o————
Electric blasting is being employed in certain mines in
South Africa. The whole of the one level at a leading mine
was fired recently by the new system. There were 300 shots
in the blast, which was effected from a station, only one man
d below for the firing. Cables are now placed to

peing require
enable plasting to be effected from the surface. The system
so far has proven satisfactory.
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TORONTO FILTER SPECIFICATIONS

BOARD OF CONTROL AUTHORIZES CAL

L FOR TENDERS FOR MECHANICAL

PLANT OF SEVENTY-TWO MILLION IMPERIAL GALLONS DAILY CAPACITY
——RESUM]:Z OF ESSENTIAL PARTS OF CITY ENGINEEK'S SPECIFICATIONS

r I YORONTO’S Board of Control yesterday gave formal
permission to Commissioner of Works R.. C. Harris
to advertise for tenders for a complete mechanical
filtration plant at Toronto Island, the plant to include

pumping station, chemical storage room, coal storage
building, filter house, mixing tanks, coagulating basins,
clear water basins, filter units with complete equipment,
crane, pumps, valves, boilers, chimney, turbo-generator
set and all appurtenances.

The estimated cost is approximately one million
dollars. The specifications require that work shall be
commenced within ten days after the execution of the con-
tract, and shall be carried on without delay, so that one-
half of the filter plant and all its accessories shall be in
satisfactory service not later than December 31st, 1914.
A bonus of one hundred dollars a day is offered for com-
pletion of the first half of the plant earlier than that date,
and a penalty of two hundred dollars a day is imposed for
non-completion of the first half of the plant by that date.
Should the plant not be completed within sixty days after
December 31st, 1914, the penalty then increases to three
hundred dollars a day. i

It is also required that the whole filter plant shall be
completed and  operating satisfactorily not later than
September 3oth, 1915, and a penalty of fifty dollars a day
is imposed for delay beyond that date, allowances in every
case, of course, being made for delays caused by strikes,
or by any act of the City Council, or on account of addi-
tional work ordered, or for any other delay for which, in
the opinion of the Commissioner of Works, the contractor
cannot be held responsible. '

““It is the purport of ‘these specifications and also of
the instructions totenderers toobtain bids for a plant which
will be first-class in every respect and equal to the best
on this continent, and complete in every detail, and ready
to operate.”’ This sentence in the specifications expresses
the spirit in which the Works Department is regarding
this plant. The Commissioner of Works and Engineers
Powell, Milne and Barr, who have all done notable re-
search work in gathering data for the preparation of the
specifications for this plant, are determined that Toronto
shall have a filtration plant that will not be outranked by
any on this continent, and in the specifications they have
guarded the plant, seemingly, in every possible way.

Specifications Ensure Good Plant.

It is the intent of the specification to permit bids to
be submitted by the proprietors and licensees of any
mechanical filter, provided they comply with the guar-
antees and duties required by the specifications. Yet, the
provisions made regarding guarantees, bond and surety
regulations are such as to ensure the city’s receiving bids
only from firms who are financially responsible and who
have absolute faith in their ability to live up to the guar-
antees required.

A marked cheque or cash deposit is required for the
sum of two and one-half per cent. of the wvalue of the
tender. A satisfactory bond must be furnished to the full
extent of the contract price for the proper performance of

the work, and in addition to this a bond will be requlfeg
for five years from date of acceptance of the comple®®
plant by the city, for the cost of the foundations, su

structures, superstructures and chimney, in order

guarantee their not failing. ' This is on account Of _
sand on which they must be built. Similarly, all nid
chinery, equipment and appurtenances must be guarant

free from all visible or inherent defects for one year rohe
date of acceptance. Eighty per cent. of the value O.f tbe
work done and materials incorporated in the work will p
paid monthly by the city. One year from the date ©
which all tests as to efficiency and capacity have be 5
made, and the plant and all its accessories accepted .i_
satisfactory to the Commissioner of Works, the I’em‘f:h‘

ing twenty per cent. will be paid. Payments may be Wt &
accor’

held at any time if the work is not proceeding in
ance with the contract.

Besides being protected by the heavy guarantees re;
quired and the general rigid and high character o
entire specification in all details, the plant’s succes?,
further guarded by the requirements imposed regar ';‘he
responsibility and reliability of the contractors:
specification says :— peif

“Bidders must furnish satisfactory evidence of ¥ 4
experience and ability to construct this class of works
that they have construction and financial resource® ad
enable them to prosecute the same successfully
promptly, and to complete the work within the time 02 ing
in the contract. Evidence must be submitted shO ted
positively that the tenderer has designed or constri®
similar work.”’

Strainer System Must Be Perfect. %
e headlﬂg \

All modern appliances are specified under th t0
of ‘“‘filter equipment,” and special attention is glve.tlle

the strainer system. The specification says that wl}luw
is not the intention to limit the tenderers to any Partlctood
type of strainer system, it must be distinctly unders (0
that anything in the nature of an experiment will be pnot
hibited. Should tenders cover any design that has the
been in successful operation for at least three years,
city will require a bond for the sum of seventy-five typ°

sand dollars for the proper maintenance of suc the
of strainer system for a period of five years 2
completion of the plant. J il
Tenders must be mailed by registered post a[\lﬂofks
be received up to noon, January 20th, 1914. € qder

Department will examine and compare the various teﬁaftt’:r
and expect to award the contract about three Wee i qub”
receipt of tenders. Each tenderer will be required thef’J
mit a full set of plans drawn to scale, showing the g glo¥’
arrangement of the plant in relation to the e"‘stmge POSP
sand plant and connection thereto, also showing ths ett
tion of the pump room, coagulating basin, ﬁltefnt’. A
There drawings must show in detail the entire platel% :
other words, they must be descriptive of the Sysran’(‘ i

which the tenderer expects to live up to the g42 awd’
required in the specification. Two months after thenish #
of the contract, the successful tenderer mus_t fur !
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ng all parts of the

duplicate accurate drawings showi
may be erected from

Plant in such detail that the whole
those plans.
i While the city specifies that the pla
anical,” that is slow-sand designs are barred, the com-
Petition is open to all types of mechanical plants, whether
(l:(l;zssure or gravity, patented or unpatented,'provided, of
oth rse, that all guarantees required are furnished and all
er conditions of the specifications complied with.
pa The specification is very complete, comprising eighty
Usegfesl ?f printed matter, with an appendix giving 2 very
iy index to contents. The language used is clear and
|en;ls?’ and the general arrangement of the specification
s itself to the easy finding of any particular portion.
‘As previously stated in The Canadian Engineer, the

1 1 . p
Plant is to be capable of satisfactorily filtering continuously
enty-four hours,

\S;rftt}f mlniofl Imperial gallons every tw : ou
Im a maximum capacity of not less than thirty million
all P;?r1a1 .gallons during any ten hours. The .eﬁ’luent at
Specl-rf?es is to be of the standard of purity required by the
Dlanlt cations. This, of course, practically means tha.t Phe

must have a daily capacity of seventy-two million

Mperial gallons.

nt: must be ‘‘me-

Pure Water Assured.

mechTh'.3 contractor will be required to guarantee that 't}tlle
wil] riHICal filtration plant which he proposes to furnish,
50 to Move go per cent. of all organisms W
Water .500. bacteria per cubic centimeter 1 the
ere will remove o5 per cent. of all organis it
“nﬁlteare 500 to 2,000 bacteria per cubic centimeter 1 e
ere red water; and 98 per cent. of all o.rgamsr:ns :Vr #
B - 2,000 ot mois bacteria per cubic centime e
unfiltered water.
The contractor must also guarantee removal of 98
d by the standar

Pe
Per cent, of the B. Coli as determine :
f the American

Met
‘®thods for the examination of water © L
All turbidity must be r
from taste.

mlévléﬁ ,Hea.“h Association. s
uch re eaving a bright, colorless water, free frnot i
i sults must be guaranteed by 'the use O Sy

under Ne grain of alum per Imperial gallon ouired 3

sedimeaver,az‘s’e conditions. = Where such is req )

Proyiq I:;fatmn period of not less than three hours

Ee for after the addition of alum- ot

SOme ach tender must be accompanied by afrigoleast

0ne~haT;m1].a’f plant, municipal or 'otherwxse, Ort b e

million gallons daily capacitys Sl:jCh;:g.t;riologlst,

ms where

€en )
g }:naqe by a reputable disintereste

SHowing  the daily bacteriological analyses © :

for a continuous per

Wat
:tr ]b efore and after filtration
: oreaSt- thirty days, including the P
the 4o, 52nISms removed, as well as thaREEEe
Otal number of bacteria; also showing the re
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wf!eth?,r the lower firm had made up their low bid b
skimping quantities. 4

The Work Involves Difficulties.

The building of the plant involves engineering and
contracting’ difficulties, and for that reason the specifi-
cation requires all tenderers to visit the site of the plant
and to familiarize themselves with existing or future’
obstac;les to speedy and safe construction. None of the
material excavated from the foundations or otherwise
nor any of the material adjoining the filter plant, or or;
the Island, or under the waters in the vicinity ,of the
Is.land, can be used in the construction of the work
w1t.hout the express consent of the Works Commissioner,
It is thought that this is to avoid a repetition of troubles
encountered during the construction of the existing slow
sand plant. -

Tenderers must describe thoroughly the method that
they propose to adopt in all the foundations required
The concrete work is well guarded by the speciﬁcations'
which give instructions regarding materials to be used’
the placing, setting and waterproofing of the concret(;
work. The mixtures to be used are to be satisfactory to
the Works Commissioner. The contractor must provid
reliable means for handling the water, which ma; rov:
troublesome in excavations at the Island, and he I:,must
not allow the water to rise above the lowest point to
which he excavates. Duplicate machinery, if required
must be provided by the contractor, so that positivé
drainage is assured.

While it is the intention of the city to have wash-
water pumps, air-blowers and other apparatus requiring
small power units, operated by electrical motors, con-
tractors are requested to put in an alternative bid for
other drives for the three low-lift pumps required. Alter-
e No. 1 permits these low-lift pumps to be driven
\ al, compound or triple expansion condensing
engines. Alternative No. 2 permits these low-lift pumps
to be driven by gas engines or in any way desired by the
tenderer. In deciding whether to substitute either of
these alternatives for the electric drive, the Works De-
artment will take into consideration the cost of trans-
porting coal, etc., to the Island.

The contractor must state irt his tender when one-
half of the filter plant will be completed, and ready to
operate, and when the filter plant as a whole will be com-
pleted and ready to operate. Should these dates of guar-
anteed completion be earlier than December 31st, 1914
and September 3oth, 1915, respectively, that fact wou]d,
undoubtedly be a point in favor of that tenderer. The
reason that the Works Department is placing a bonus
as mentioned above, on the early compl'etion of the ﬁrs;
half of the plant is that they really need the thirty million

allons of filtered water that one-half of the new plant
would give them daily. The existing slow sand plant is
ltering the full requirements of the city.

nativ
by vertic

not fi
Must Live up to Guarantees.

The Medical Officer of Health is to.test the plant

¢ clarity of effluent and bacteriological efficiency within
nths after the plant, or portion thereof, is placed
in operation, and in the event of failure to fulfill the
guarantees the entire plant may be rejected and all pay-
ments to the contractor recovered.
The whole of the work must be carried on and com-
pleted without interference with, or interruption of, the
operation of the present slow sand plant. The contractor
cannot assign, or sublet, any portion of the work without
the consent of the Works Commissioner. :

fo
three month
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The specification includes, of course, all the usual
clauses regarding tests, workmen’s rights, progress cer-
tificates, inspectors’ powers, etc., but the following
points covered by the specification may be interesting to
engineers and contractors interested in water supply
problems :(—

It is the intention to utilize the present clear water
reservoir, which has an area of 2.z acres with a depth
of 12 ft., but it is probable that some bidders may require
a clear water basin. If so, cost of Same must be included
in tender. The work also includes:—

The necessary number of mechanical filter units of
four million Imperial gallons each, or approved equiva-
lent. These units to be complete with all appurtenances.
Filters will be grouped on both sides of the piping gal-
lery, which will be utilized as an operating platform.
Filter tanks to be of steel or reinforced concrete. Filters
to discharge into clear water reservoir at Elevation 45,
Toronto datum.

The low lift pumping machinery shall comprise three
centrifugal pumping units, each of not less than 36,000,-
ooo Imperial gallons capacity per 24 hours. Units to be
capable of pumping from an elevation of 30 (Toronto
datum) to whatever height is necessary for delivering the
water to the filters.

The necessary wash water pumps connected to the
tank. Each pump shall be of ample capacity to supply
all the wash water required for the entire plant.

The necessary air-blowers, each of which shall be
of ample capacity to supply all the air required at the
desired pressure for washing.

Interesting Specification Details.

All piping and connections from shore end of ex-
isting intakes to pumps, including hydraulically operated
valves, together with well and surge overflow, all fur-
nished and erected in place.

The amount specified by tenderer for coal storage
shall provide for a building capable of storing not less
than 1,500 tons of coal, and shall include coal-handling
apparatus from scow to storage building, and from
thence to boiler-room.

The low lift pumping station shall be of ample size
and proper construction to accommodate all the apparatus
requisite for pumping the water, together with the wash
water pumps, air-blowers, travelling crane and other
machinery, and also to accommodate certain enumerated
machinery that will he moved from the old to the new
pumping station, as the old station is crowded.

The window frames and sash of all buildings shall
be of approved pressed steel, fitted with first quality
wired glass.

All plans and specifications submitted by the ten-
derers shall become the property of the city, and must
be specially prepared for this work, and be in sufficient
detail so that the quantities of the work and materials
can be computed with accuracy. -

The contractor shall furnish and install all the neces-
sary filter equipment, including strainer system, filter
piping, the necessary hydraulically operated valves, all
the operating tables, loss of head eauges, air and wash-
water gauges, recording gauges for wash-water tank,
measuring apparatus for automatically recording the
amount of wash water used, filter sand, filter gravel,
rate controllers, wash-water pump and gutters, air-
blower with requisite motive power, sampling devices,
water meters.

Tenderers may also tender on a combined air and
water wash, consisting in the apolication of both com-
pressed air and filtered water through the strainer system.

Volume 25.

Tenderers may bid on a separate air and watef
wash, comprising the application of compressed aif
through a separate air-distributing system of perforate
brass tubes and of the filtered water through the strainef
system.

The general design of the strainer system shall be
such, that in combination with other parts of the filters
and filter piping a uniform distribution of wash water
and of air, if used, shall be ensured over the entire bot-
tom of the filters; it shall be designed so as to cO™=
pletely drain the bottom of the filters; the system shaU’
be substantial, and provision made that the parts may
be readily renewed. Further, the individual openings 1
the system shall be large enough so as not to be easily
clogged, and yet small enough and so formed as t°
secure uniform distribution of the wash water.

Operating Equipment Complete.

The contractor shall furnish and install on each
operating table a loss-of-head gauge of approved type:
complete with all the necessary floats, float tube, coun";fi:e
weight, wire, pulleys and other appurtenances. ¢
gauge shall be arranged to accurately record the loss °_
head through the corresponding filter by means of an az_
proved pen upon a chart mounted on a disk or drum o
volving once in twenty-four hours, graduated in an anp
proved manner, so as to report distinctly losses rang! o
from zero to the maximum, while the travel of the pen ¥
about 6 inches. The float tubes shall be 8-inch galvanlzer
wrought iron pipe of ample length, capped at the 1.0.‘7"3
end, and securely fastened in a truly vertical positio™
Floats shall be seamless and spherical, about 6-10
diameter, and made of copper. The connections from
filters and effluent pipe shall be of not less than %-10¢
brass pipe, with brass nipple, through the wall ©
filter.

Provision must be made to prevent the en
wash water or sand into the float tubes. The mechani$
of the gauge shall be of brass enclosed in a strong, nea pr
finished, heavily nickel-plated brass case, same t0 bel abe
cessible for adjustment and repair. Connection Sh_al g
made to the tubes to permit of adjustment and drainag®
and valves shall be placed on the connections between
tubes and the filter wall or effluent line respectively:

Special care shall be taken in transporting and p]a;fd
ing filter sand to prevent contamination of any sort ?tel’
sand which may have become dirty, either before Of 2 oo
placing in the filters, shall be washed or removed OF i
placed by clean sand in a satisfactory manner. .A“ (iaoe
taminated sand shall be rejected. After sand is 11 pthe
in the filters it shall be washed at least ten times with fine
washing devices connected with the filter, and the cap”
sand appearing at the surface shall be removed by sC ac
ing or otherwise. Sufficient sand shall be placed }ﬂg fof
filter bed to secure a layer of the proper depth requiré been
giving the most efficient results after the sand hasdepth
washed and scraped. The contractor must state the 3
of filtering medium in inches required in the ﬁltel’Sad e
he must also state the effective filtering surface, anhou W
rate of filtration in Imperial gallons per sq. ft. per’ ple

The contractor shall furnish and erect ifl S“ltano
location, approved by the Commissioner, one chimney 1,
less than 120 feet in height above the grate.ba :
with an inside diameter not less than 84 in.
may be built of buff brick or other approved m
and provided with stranded copper.lighting con r
with all necessary ground and other connections, 4
design approved by the Works Commissioner.

trance of




'y

November 27, 19:3.

H|
=.lllllllIIIIIIIIIlIlllllHIIIlllllIIlIIlIlIIlIIIIllIIIIllIIIIIlIIIlllllIlIlIIIIllllIlIIlIlIlIlIIIlIlIIlIlllIIlIIIIIIIIlIlIIIlIIIIIIlIIIlllIllIIIIIIIIIIIIIIIIIIIIIIIIlIlIIIIIIIllIIIlIIllIIIlllIIlIIIIllllIIllIIIIIIlll

ENGINEERS’ LIBRARY

Any book reviewed in these columns may be obtained through the Book Department of
b The Canadian Engineer.

W

=]

a

CONTENTS.

Book Reviews:
Graphics and Structural Design
Overhead Electric Power Transmission
sztChgear and the Control of Electric Light
. 786

............ 785
QR e g

and Power CircuitS ....-eesecsst""

General Metallurgy .o« oc-sssesssrnmtnss 786

B0lcation, Roceived . ... ssdoiessienases ol 786

Latalogues Received ... .. e e Sl 787

e - —
BOOK REVIEWS.

__By H. D. Hess,

CR —_— ‘
APHICS AND STRUCTURAL DESIGN-—ZY "' ) e
M.E., Professor of Machine Design, S1¥)ley ojzgl’u;

Cornell University. New York: Publishers, J
Canadian selling

Wil 3
ey & Sons, Inc, London Montreal ; PP

agents, Renouf Publishing Company, o
Vill. + 426; 361 text figures; cloth’s.. 6.x 9 SRS
Price, $3.00 net.

Soc. C E,

s Reviewed by ¢. R. Young, M. can
IStant Professor of Structural Engineerin
of Toronto.
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bu1ld1ngs,. a railway girder span, crane frames and bridges
of travelling cranes. Unfortunately, no attempt is made at
stress analysis in the case of transmission line towers
although a few pages on this subject would have supplied’
a very real present need in engineering literature. The
author’s reason for designing a railway plate girder was that
it made a more comprehensive and better problem than a
runway girder, and one who could design the former was
well prepared for the simpler structure. A particularly Iusequl
portion of the book is the 28 pages devoted to the detailed
design of the structural parts of jib and travelling cranes
In reinforced concrete, slabs, beams and columns are cov;
ered in a concise manner. Foundations, including those for
machines, form the subject of Chapter 15. A very valuable
chapter is that on chimneys, comprising the design of these
structures in brick, steel and reinforced concrete. Chapter 17
contains a discussion of retaining walls, with a detailed
design of a typical wall, while Chapter 18 is given to the
consideration of the allied subject of bins. Floors, walls and
roofs occupy Chapters 20 and 21. One of the most valuable
features of the book ‘is the inclusion of authoritative speci-
fications covering materials, design and workmanship in
both steel and reinforced concrete structures, and such
clauses as are necessary to cover the timber and masonry
work entering into ordinary structures. The volume is con-
cluded with 195 useful problems.

One does not find it difficult to commend the book.
Indeed, every mechanical engineer who has to do with struc-
tural problems at all, and every civil engineer who must at
times concern himself with the structural features of the
mechanical engineer’s work should possess a copy.

overhead Electric Power Transmission.—By Alfred Still.
Published by McGraw-Hill Book Company, New
York. 306 pages; illustrated; cloth; 6 x g inches.

Price, $3.00 net.
Reviewed by Prof. H. W. Price,
Department of Electrical Engineering, University of Toronto.

Books have been published which deal copiously with
s of engineers in charge of construction of lines for
d low voltage and of moderate and large capacity.
treat the complicated problems of high-voltage,
ransmission. This book by Mr. Alfred Still
is aimed directly at a composite field, of special value and
onvenience to engineers having under consideration the
a2 transmission system for estimated service.

problem
high an
Other books
long-distance t

C

design of
Three outstanding features of this book are these: (1) It

written by a man who has been “through the
has known the inconvenience of searching here
for specific information on methods of arriving
¢ choice of details of a transmission system for
under specified operating and financial limi-
book resembles the notes of such a man, who
tematically arrange and elaborate the pro-
and examples of his methods of

is evidently
mill,”’ and
and there
at the bes'
given service
tations. The
took time tO SYS
plems he considered,

solution.
(z) The information contained is thoroughly cross-

indexed for convenience of the reader. An unusual supple-
dex of formulas, data, charts, sample calculations,

mentary i
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etc., is provided for convenience of those actually engaged
on transmission line calculations.

(3) This book does not assume to be the only com-
petent source of information on the subject treated. As any
proper engineering book should, it contains numerous foot-
notes and references advising the reader of authorities and
further information on points in question.

Transmission lines are considered from many points of
view : Economic choice of system, of spans, conductors, flex-
ible and solid towers, insulators, protective devices, etc., etc.
Considerable space is given to a method of applying Kel-
vin’s Law to collected data to determine the features of
system to yield maximum economy. A brief is given of the
latest information on high-voltage, high-frequency disturb-
ances and their effect on line and connected apparatus.
High-voltage, direct-current transmission receives some at-
tention. A sample set of specifications for a transmission
line is included, which the author hopes will be of service,
in that it may suggest points to be covered which might
otherwise be overlooked.

Switchgear and the Control of Electric Light and Power
Circuits.—By A. G. Collis, A M.LE.E. Constable
& Company, Limited, London, W.C. 82 pages;
46 illustrations; cloth; 4x7 inches. Price, 30
cents net. .
Reviewed by A. S. L. Barnes,
Hydro-Electric Power Commission, Toronto.

This is a book of 82 pages, forming one of a series,
called “Electrical Installation Manuals,”” which is being put
forward by the publishers.

The best feature of the book is its ingistence on sim-
plicity in the design and arrangement of switchgear.

Many diagrams of connections for all kinds of service
are given. Some of these are good, but several of them are
very difficult to read, and in one or two cases it is hardly
possible to do so at all, this being partly due to the author’s
having attempted to include rather too much detail, partly
because, to indicate various types of apparatus, he has em-
ployed symbols that are not very generally used. Again,
in some cases the diagrams are surrounded by mar-
ginal lines which are badly confused with the lines of the
diagrams. In one figure a dynamo appears to be short-
circuited, and in another a shunted ammeter is mysteriously
connected across the main bus bars—unless, perchance,
these two extra lines are intended to supply current to a
lamp at the back of the instrument, which appears to be
of the illuminated dial pattern!

The book is not one which, in its present form, is likely
to make much of a mark for itself, although its usefulness
might be much improved by a careful revision of the dia-
grams in order to make them more intelligible.

Ceneral Metallurgy.—By H. O. Hofman, E.M., Metallurgical
Engineer, Ph.D. Professor of Metallurgy, Massa-
chusetts Institute of Technology. ' Published by Me-
Graw-Hill Book Company, New York City. o009
pages; 836 illustrations; 252 tables; numerous in-
serts of plates; cloth; size, 6 x 9 inches. Price,
$6.00 net.

Reviewed by T. R. Loudon, B.A.Sc.

As stated in the Preface, it is the object of this book
“40 cover the field of General Metallurgy.”” There are, of
course, certain principles common to the various fields of
metallurgical endeavor, and it is to the expounding of these
principles that this book is given over. The book is very
well written and the illustrations are good. As to the value
of such a work portions are appropriate as a reference for
the advanced metallurgist and other sections will be of

value to the beginner. In most books covering 2 wide

field of scientific work, there must necessarily be many
sections of reading matter that are not truly explanatory,
but are mere statements of fact. For this reason the
value of such books is often doubtful, as the beginner TG
quires above all things, clear explanations; and, o% the
other hand, the advanced reader already knows the facts
It must be said, though, that the amount of expla.natffry
matter given in this book is in a very good prOPO‘ﬂ_wn
to the amount of mere statement of fact. One very notice”
able feature about the book that is good is the enormoy®
number of references given.  The author has certainly Spe_nt
a great deal of time on the work of gathering together 2 list
of references that in themselves constitute a Vvery valuable
addition to metallurgical literature. )

There are thirteen chapters to the book, the titles t‘?
which are as follows: Introduction; Properties of Metalsi
Alloys; Metallic Compounds; Ores; Fuel; Refractory
terials ; Pyrometallurgical Processes and Apparatus;
metallurgical Processes and Apparatus; lectrometallur !
Processes and Apparatus; Mechanical Metallurgical OPe,ra
tions, a chapter whizh is sukdivided into sections dealin®
with Ores, Metal Alloys, Liquids, Gases, Preheating ao-
Drying of Air, Purification of Gases; Metallurgical pr
ducts; and.Economic Considerations.

The chapter on Mechanical Metallurgical Oper2
very well put together, and, on account of its large
of illustrated explanatory matter, is a valuable gener 1 10"
ence. On the other hand, such a chapter as that on 1 2
metallurgical Processes. and Apparatus, while it does Conte
certain laws that apply in Electrometallurgy, is sO frag'ﬂ”rhe
tary that it is difficult to see just where its value lies-
ckapter on Refractory Materials is very good. L

As stated before, the book is a valuable addltlonfer,
Metallurgical literature if for no other reason than i
ences given in connection with the written matter.
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PUBLICATIONS RECEIVED. .
¢

The Approximate Melting Points of Some Gf{'“'“"frthe
Copper Alloys.—1o0-page leaflet, issued under authority © B.
United States Bureau of Mines, by H. W. Gillett and &
Norton. " ines

Mine-Accident Prevention at Lake Superior Iron I‘lfridse
—A 38-page bulletin, compiled by Dwight E. Wood Alin
and issued by the United States Bureau of Miness de
with mine-safety problems.

e5

Coal Mining Disputes on Vancouver 1sland.— 47",
report of the Royal Commissioner on coal mining dls%v[in’
on Vancouver Island. Issued with the authority of t
ister of Labor, by Samuel Price. the

Problems in Physics.—23-page leaflet, based 'upon etC:
TextBook of Physics, by A. Wilmer Duff (editofh of
Issued by Morton Masins, Ph.D., of the Departmesg.
Physics, Worcester Polytechnic Institute, Worceste™ =

Uses of Commercial Woods of the United swas;rDG‘
page bulletin, No. 12, published by the United Stase erh .

_40-1’ag .

partment of Agriculture. Written by Hu Maxwell, 165 28
and dealing principally with beech, birches, and 2P /
commercial woods of the United States. ds

Vitrified Briok as a Paving Material for COUnt™y L gne
—34-page illustrated bulletin, No. 23, authorlzed el by
United States Department of Agriculture, and €% 00t¢
Vernon M. Peirce, Chief Engineer, and Charles ('15 !f
field, Senior Highway Engineer, office of Public Rod b1'1

First Ald Instructions for Miners.—A 66-Pa8¢ . c a
compiled by M. W. Glasgow, W. A. RaudenbUSh ang,uide 1#‘
Roberts. It is well illustrated, and = serves s 2 ‘
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i)mylnetrhse inBrendETing aid to injured fellow-workmen. Issged
Canagy. ureau of Mines, Department of the Interior,
Up:r.iide Tables f‘?" the Pacific Coast.—By W. Bell Dawson,
aval ntsendf_:nt, Tidal and Current Survey, Department.of
tables £, ervice, Canada. The Bulletin gives Cf)mplete tld_e
Ge v the year 1914, and includes Fuca Strait, tt.le Strait
or Slorg1a and t.he Northern Coast. It also contains data
informad-{ Water in the navigable passes and narrows, with
ation on currents.
Be] g:e Tables for the Eastern Coasts Of canada.—By W:
n the I;VSon, Superintendent of the Tide and Current S.urvey_
anads epartment of the Naval Service of the Dominion of
Year 1o, The .bulletin gives complete tide tables for the
the At€1)14’~and includes the River and Gulf of St. Lawrence,
abot santl.c Coast, the Bay of Fundy, Northumberland and
Fo traits. It also contains jnformation on currents.
estry Brest Products of Canada, 1912.—Bulletin No. 40, ©
ranch, Department of the.Interior, Canada, compl
of the & Le,WiS’ B.Sc.F. The hulletin contains an account
°miniquant1ty of wood manufactured into lumber 1n the
are aig on and the various provinces for the year 1912. Tabl;efs
€rent ;:-glven showing the quantities and value of _the dif-
Year g Inds of wood manufactured into lumber during the
peCIﬁed. 3
3£;§uments for and Against Train
mnomige bulletl‘n, published by the | A
of suh; ¢s, Washington, D.C., dealing with th.e much-tg e
Ject of the regulation of train crews, giving the history
easﬂizsent status of train operation, the provisiong of'the
S enacted and proposed* for “‘full crew?” legislation,
aVe'a uglsc“ssmn of the effect that such legislation would
Worﬁ1 the efficiency and safety of trzmsportatlon.d't'On
Wel] iy ing of Steam Boilers.—147-page book, ﬁftp e 11 1r é
f and Strated, and indexed. Published for thos:.e in ¢ a gd
With ccr cSPODsible for, the working of steam b011ers,,1n§U}'e
directio ¢ National Boiler and Insurance Com‘pany, gwn;g
Sat.n S essential to safety, and also precautions necess: y
2Usfactory working and for the prevention of undue

! Hli(;lratioll of the steam-raising plant. Issued by Eqward
the Mer, BSc MI.CE., MI Mech E., Chief Enginces
i .C.E., M.L Chmphny,

Limiteda tional Boiler and General Insurance
& Manchester, Eng.

welp g0 Statement, New Zealand, 191377 =

§tateme§Dhed with maps and illustrations, being the mla r

Ingly, in t for the year ended the 31st December, 1912, 3

anq 8 statistics, reports relating to metalliferous .mlr‘lie
Ole-quarries, state aid to mining, roads on goldfields,

Iosp :

CCting 4, : i ect10D

of s 8-drills, water-races, school of mines, 11ns§urve}’»
ca

Neg J i
st s exam i i s, geologl -
ate inations for certificates, & The publi

For-
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Crew Legislation.—
Bureau of Railway

Ete

%% x 13 inches,

. Cal m; .

Catjq, Mines, dia and plans.

n , diagrams, maps, inister

Of )28 been compi he Hon. W. Fraser, Mg
piled by t proximafely 160

ines
Clogg for New Zealand, and covers aP

1Y~Se
t pa
73, Forest Bt - —164-page Dok
% 1 Otection In Canada, 1912.—104 erted. The
h map 1nS 3

Dubliczo- Inches, wel] illustrated, and wit : oo
tE’Ction B0 is subdivided under six main topics, €& Ic)l'S.
Dosap . "M railway fires; forest fires and the brush Le
Use o Problem ; the 'top-lop;)ing law in the Adirondacks; t

Yiew, il a5 Jocomotive fuel from a fire-protective &8 i oon
f°rests et planting in Canada; report of | ehtiRIEE re-
0"61', . ®Mmission on Conservation, 1912- There. a.re, o~ st
Teser,. ¢ ADpendices—the first, concerning’ Dominios fori]d
Brit, Xtension in Maniltoba, Gaskatchewan, Alberta, @

Zec% . °1l1mbia, and a table of forest reserve Aareas; g
ury . MeMorandum regarding the CO“?;zyt;:;‘jlegginions

n ?
On fue] oilport Arthur, by J. H. White ;

The

% the o Chief Forestef

repol-t i . Clvde Leavitt,
Tt is edited by Clyde Chief Fire Tnspector

m : y
Mission of Conservation, and
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of the Board of Railway Commissioners, and is issued by
authority of the Dominion Government Commission of Con-

servation.
e ——

CATALOGUES: RECEIVED.

National Metal Moulding.—A 28-page catalogue of
mouldings, couplings, outlets, receptacles, bushings, flush-
plates, etc., for sale by the Canadian General Electric Com-
pany of Toronto.

A Thousand Uses for Gas.—An 8-page well-illustrated
catalogue dealing with gas and the various uses to which
it may be put. Issued by the United Gas Improvement Com-
pany, Philadelphia, Pa. ;

Standard Class ‘‘NF-2’’ Compressor.—A leaflet descrip-
tive of the important features governing air-compressor selec-
tion, and of the vital points of automatic operation. Pub-
lished by the Canadian Ingersoll-Rand Company, Montreal.

Transformer Drying, and the drying, filtering and test-
ing of transformer oil.—A 16-page bulletin, No. A4134, de-
General Electric transformer dryer and

scriptive of the
Electric Company, selling

filter. The Canadian General
agents.

The Morrison Water-Tube Boiler.—A 1o-page catalogue
dealing with the water-tube boiler as a preventative of costly
accidents and delays, the reduction of maintenance and

repair expenses, etc. Issued by the Morrison Boiler Com-

pany, Sharon, Pa.
Electricity in Jron Foundries.—A Bulletin issued in Oc-

tober by the General Electric Company, descriptive of the
clectrical operation of cranes, air-compressors, elevating and
conveying machinery, etc. The Canadian General Electric
Company are the selling agents.

chicago Pneumatic Corliss Compressors.—Bulletin No.
24D, issued by the Chicago Pneumatic Tool Company, de-
scriptive of their horizontal, cross-compound Corliss com-
pressor. It is well illustrated and furnished with tables of
dimensions, and occupies 32 pages.

Improved Forced-Draught Furnace.—A 12-page, illus-
trated catalog descriptive of the ‘“Meldrum’ furnace; an-
other describing their “Koker’”’ and ‘“Sprinkler” mechanical
stokers, and a third dealing with refuse destructors. Issued
by Meldrums, Limited, Manchester, Eng.

Rotating Hammer Drills.—A 12-page catalogue descrip-
tive of the McKiernon-Terry rotating hammer drills for
sinking, stoping and drifting; illustrated and including
specifications, weights, etc. The Canadian Allis-Chalmers,
Limited, Toronto, are the Canadian selling agents.

cars, Tracks, Turntables, Switches, etc.—Catalogue No.
900 of the Orenstein-Arthur Koppel Company, Koppel, Pa.;
descriptive of their many products, comprising rails, port-
able track, switches, cars, turntables, steam and electric loco.
motives; well illustrated and tabled, comprising 84 pages.
The Canadian Fairbanks-Morse Company are the Canadian
sales agents.

Book Catalog.—A new illustrated catalog of scientific,
1 and technical books has been issued and will be
free by Crosby, Lockwood & Son, 7 Stationers

London, England. Among the new books listed
ssary of Technical

industria
mailed post

Hall Court,
are an English and German Pocket Glo

Terms, and «Screw-Cutting for Engineers,” a very practical
book for mechanics.

Floating Docks.—A well-illustrated 50-page book de-
¢ floating docks, published by Swan, Hunter &
hardson, Limited, Wallsend-on-Tyne, ship engine
and floating dock builders and repairers. The booklet con-
5o illustrations of various docks and an article dealing
he subject in an interesting, descriptive constructional
It also contains a lengthy list of docks built by

scriptive ©
Wigham Ric

tains

with t
manner.
this company-
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Willans Rotary Air-Pump System. This is pamphlet
No. 50, issued by Willans & Robinson, Limited, Victoria
Works, Rugby, Eng., descriptive and illustrating the Muller-
Josse patent rotary air-pump system, showing the two most
common applications, viz., the shunt and series system. In
either case the air is extracted from the condenser by means
of an air-ejector, and the condensed steam extracted by means
of a separate centrifugal pump drawing the water from the
bottom of the condenser.

Robb’s Scotch Boilers.—A Bulletin issued by the Inter-
national Engineering Works, Limited, descriptive of the
Robb Scotch marine boiler, showing changes from the stan-
dard design in the interests of better circulation, etc. The
boiler is fully described in the bulletin, and details of a
special economy test, in which the 200 h.p. boiler, operated
a widely fluctuating load, showing an average of 73 Der
cent. efficiency when working under variable conditions up
to so per cent. overload. The International Engineering
Works, Limited, have sales offices, in Toronto, Montreal
Edmonton, Winnipeg and Calgary. g

Deutsche Maschinenfabrik, A. G., of Duisburg, Ger-
many, have issued one of the most completely illustrated
catalogs that has reached 7'ke Canadian Engineer office for
some time. Its title, “Who We Are and What We Do,”” indi-
cates the contents. Photographs are shown of the founders
and present managers, together with a great many views
of the works and offices. In addition, there are over seventy
large pages replete with excellent illustrations of installations
of the many different kinds of machinery manufactured by
this firm. Among their lines are mining machinery, blast
furnace plants, steel works and rolling mills, cranes and
transporting appliances, ship berths, harbor and wharf-
cranes, and structural steel work. The catalog is in Eng-
lish, and is very attractively arranged. It is being distributed
by Gerald Lomer, Limited, Fraser Building, Montreal, who
are the Canadian agents.

COAST TO COAST.

Dawson, Y.T.—Dawson has still in consideration plans
to secure a water service.

Toronto, Ont.—The net profits of the Toronto Hydro-

Electric Commission are approximately $150,000 for the past
year. Last year’s statement showed a profit of $13,000.

Toronto, Ont.—Freight service has been promised by
January 1st over the C.P.R.’s short line between Toronto and
Montreal—e.g., the Campbellford, Lake Ontario and Western
Railway.

Toronto, Ont.—Chairman P. W. Ellis of the civic Hydro-
Electric Power Commission, has reported for the first nine
months of 1013, an increase over the corresponding period
of 1912, in sales, 100 per cent.; and in purchase, only 40 per
cent.

South vancouver, B.C.—The proposal that the funici-
pality should construct and control an electric plant is coming
more and more into favor among the citizens, though there
is still much divergence of opinion upon the question as to
whether such a plant can be run economically or not.

Ottawa Ont.—It is understood that President’ Wilson ot
the United States has communicated with the Canadian Gov-
ernment suggesting a conference of representatives from the
two governments to consider the question of mutual action
and possible means of improving boundary waters either for
navigation or for power business.
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vancouver, B.C.—A suburban train service will be in-
augurated on the line of the Pacific Great Eastern from
North Vancouver to Dundarave by December 31 of this yeal
according to Mr. D’Arcy Tate, vice-president of the road. Al-
ready grading is practically finished between North Van-
couver and Dundarave, and steel is now being laid.

Calgary, Alta.—The greatest reform in the railway dis°
patch system of the world has been practically completed:
All the C.P.R. trains in Alberta will now be dispatched B
telephone instead of telegraph, with the exception of that
district from Crow’s Nest to Kootenay Landing. Men frod
Montreal are putting in the apparatus at each of the stations:

Ottawa, Ont.—The public works department at Ottawa
has prepared estimates totalling $50,000,000, an amount €¥
ceeding that of last year by about $2,000,000. This outldy
is not necessitated by a large program of new works, but
rather those already in progress, by extensive constrnctions
proceeding principally in harbor improvements, dredginf’
and the construction of drydocks.

victoria, B.C.—The results of the analysis of wa
Elk Lake, made by City Analyst Birch, in view of the poss”
bility of its use as a future water supply, are not enco¥’”
aging. Mr. Birch states that, roughly speaking, there 1®
four times as much organic matter in Elk Lake as 19
samples taken from the Goldstream supply. Further exper”
ments are to be made by the analyst.

vancouver, B.C.—Motors for the automatic gates
have been placed by the C.P.R. to protect its level cro
at the North Vancouver Ferry slip and other docks neal
foot of Columbia Avenue, are being installed and the
riers will be ready for service in a few days. The gates’ o
slide up and down on the lift principle. They can be &°
erned individually or collectively. £

Vvancouver, B.C.—The temporary dam across False Cfeek
near the Main Street bridge built in connection with the i
clamation operations, has been completed. The barrief
built of rip-rap filled with loose rock and is intended t0 ke ¢
the miarerial deposited. by dredging for the chanfel e i
the bridge from drifting back with the tide. It will be
placed later with a permanent retaining wall. )

vancouver, B.C.—Word has been received in Van
of a rock slide which occurred at Sea Bend Bluff, neat uR.
Creek, completely covering the double tracks of the = 28
with rock debris. Rocks, some of which weigh as muc
100 tons, have buried the track 6o feet deep for a distancede,
300 feet. Dynamite is being used to remove the block®
and a temporary track has been built around the slide- '

st. Catharines, Ont.—Track laying on the eXtensionih(i’s
the Niagara, St. Catharines and Toronto railway fro® o1t
city to Niagara-on-the-Lake has been completed, and at A
porary passenger service will be opened in twO pich 'S.ng
spur freight line to Port Weller, the lower entrance to I8 hin
Welland Ship Canal, is now open, and material a0 mac 0.
ery are being hauled for work on the land excavation °°
1 section. eV
Winnipeg, Man.—City officials have ins]r(‘(‘t"d the
reservoir on Logan Avenue and McPhillips Street. ag the
the construction in satisfactory condition, and ready rvoitn
pumping in of water. The total cost of the new rese.f
which will hold about 18,000,000 gallons of Watefr % pro
about $300,000, and with the other city reservoirs it b5

ter I8

wich
ssings

couVer

vide a storage of about 24,000,000 gallons of water, 0F se ?f-,,

. . in ©
to supply the whole city with water for three days 10

need.
Thorold, Ont.—The Confederation Constl’UC“onkinK
pany, contractors for the Government, in the undert?
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;h? diversion of the G.T.R. main line, so that it may erect a
tlll‘;dge at f’ suitable point, are making rapifi progress with

work involved. Steam shovels, locomotives and dump
of o, 2T busy at the deep cut being made on the eastern side
> t-he town, where houses have had to be removed or de-
Molished. And on the cut south of the town, good progress
1S alsg reported.

Rossport, Ont.—The engineers in charge of the now fa-
2(::.5 sink-hole at Rossport which has been tying up trar.ls-
thatl-nenFal traffic from time to time since‘September, 1;;aum
thou:t will be impossible for the ballast to sink further. ::I};Z
sink:}?nd tons .of ballast have been necessary to ﬁll‘up :
the o (316- sufficiently to allow of the passage of tra11ns.h vr;
to b Pinion of many, a steel trestle arch will ultlmatehy as-
Sibilii erected at Rossport to eliminate permanently the PO

v of further difficulty or disaster.
ails:ell?h’ Ont.—The annual report of th
of traﬁiv is one of the best in its history, recor
Obenin 3 throu.gh(,ut the system, and espec1‘al
Tecei tg to service of St. Patrick’s Warfi extension.
resulfis were $49,816.99; total expendltur?s, $33,771.33 e
tidn g profits $16,045.66. After an estimate for appr ',

Was deducted from this amount, the net profit was fived
askf§,3gl'55' The report recommends that ratepavers be

for 817,000 to improve the service.
unde':eslso"’ P‘_c-—constructed entirely by
Serg thuDervlsmn of a Vancouver firm of co!
€nay R.e new steel and concrete suspension bl ot
a cost ver at Brilliant, near Nelson, has b.een comp i
is g of $45,000. The Government contributed $i‘o, Sk
unitr?o}mt‘ as the bridge, which saves the Doukho ‘ngrail
A t; Is on the highway route between Nelson an ]ars.
48 feet 5 seon is 331 feet in length. Four €
in height support the span and cables.
ipTcoront“" ont.—The dispute between th(? Etoblc bt
erenouncll and the Toronto Suburban Railway OTapctic—a]lv
Sett] e to the protection of crossings, has been P i re._
med by the Railway Board; and, as a result, work -
ag r:(:n(:ed on the Toronto to Guelph .radial ex't;]?ﬂz:g;na]
Plang ;anced to the district west of Islington. 3 :ts g
Taily, ave been greatly improved througl:.l the e ot i
Sueee. . Missioners, though the council was no
¢SSful in its appeal for subways at certain po.mts. 2
3in’:°}?sg Jaw, sask.—It is reported that the hlglht:;esz:ilth
the oy €Ing laid in Moose Jaw, have been comP e; ion’- i
the ¢ CeDtion of a connection at one stx:eet inters llin,g i
e toyStem can be operated without this. The ;ievae] ik
the sy‘;:‘ of the trenches is now proceeding, and 2 nre e
iDes M will be made very soon, when the pressure i
0 by Will be raised to the 300-Ib. mark. The fire brig bk
ey, rnSupplied with hose for high pressure purposes it
fem °%r apparatus has been ordered; sO that the new
i ¥ be available in case of fires. o
Hydr f&ara Falls, ont,—The simultaneous peak load omark
oo Ng tectric system recently exceeded t.he' 50,000 h.fl.le o
tarig "Mption, purchased by the commission from A

br °Wer D at Niagara Fa”s.
ea Development Company . interruption 0

e Guelph Street
ding increase
ly since the
The total

s and

Doukhobor labor,
nsulting engin-
dge over Koot-

oncrete pil

coke Town-

er‘ . . .
five m.s Automatically cut the circuit and a Ae 4
Co Muteg . . dro-electric zone
ns S affected the entire hydro-c e
ess, the peaks of

" eQUe .
(it :,cc of the expansion of busin
Othg, inte Unicipalities overlapped at !
adju“m "Tuption has been forestalled,

heir maximum- An-

however, by @ higher

S ent of lh(’ 1

o > breakers. Adam
?ec th::) ™ Ont—It has been stated by 88 I;?;}ibutiom
Meg wil] efore the end of 1013, hvdro_clegtrt]g en £

€ Serving the farmers from €7
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county. The line from London to Dorchester, and thence to
Thamesford, is well nigh completed ; and three lines—one
from London to Lucar, and thence to Ailsa.Craig; another,
from London to Port Stanley, using the London and Port,
Stanley Railway as a distribution main line; and the third
from London to Lambeth, Delaware, Mount Brydes, Strath:
roy, and Glencoe—are projected.

Estevan, Sask.—Engineer Miller, who is in charge of the
C.N.R. grade construction out of Estevan, will have the road
bed ready for the laying of track by December 1st. Culverts
and grading from Bienfait to Estevan have been completed
and steel has arrived at Bienfait, further consignments beiné
on the way. It is not expected that the work of laying track
will exceed two weeks. In connection with the q'uestiom of
the construction of a transfer line by the C.N.R. at Estevan to
link its two roads, which is being opposed by the C.P.R., Mr.
Spencer, traffic expert of the board of railway commissio’ners
who was authorized by the board to examine local conditioms’
has visited Estevan, and has made a thorough investigation’
It is quite expected that his report to the commission will re;
sult in the immediate order for the construction of the trans-

fer track.
——————

PERSONAL.

H. €. ANDREWS, of Chambers, Limited, Toronto,
sailed for England last week on a six weeks’ trip.

J. W. PORTER, who succeeded J. B. Armstrong as
chief engineer of the Hudson Bay Railway, has assumed his
new duties in Winnipeg.

R. 0. WYNNE-ROBERTS, consulting engineer, Regina,
Sask., has been on a trip through eastern Canada, visiting
Ottawa, Montreal, Toronto and London. '

A. H. HARKNESS, B.A.Sc., consulting engineer, To-
ronto, addressed a large meeting of the members of the
University of Toronto Engineering Society on Wednesday,
Nov. 26th, ron the Construction of Modern Skeleton Frame
Buildings. The lecture was well illustrated by lantern slides.

F. A. CREIGHTON, M. Can. Soc, C.E., who has been
with the city of Prince Albert as manager of the Hydro-
Electric Development at La Colle Falls, has opened an office
in Winnipeg, where he will engage in the practice of civil
engineering as consulting and supervising engineer. Mr.
Creighton has had some twenty-two vyears’ experience in
engineering work, and has been with the city of Prince
Albert since he was appointed citv engineer in 1907.

—  eo@ o ———
OBITUARY.

The death is announced in Winnipeg of Mr. Geo. Mc-
Phillips, a well-known pioneer surveyor and engineer. Mr.
McPhillips was a native of Richmond Hill, Ont., and was for
many vears chief surveyor for the Canadian Pacific Railway,
western division. Death, on November zoth, terminated a

long illness.

The death occurred at Montreal recently of Mr. A. C.
Brady, assistant superintendent of C.P.R. terminals. Mr.
Brady, who had been associated with the C.P.R. for 24 years,
was a son of Mr. Frank Brady, general manager of the In-

tercolonial Railway.

On November 17th, Mr. Russell D. Willson, as-
ty engineer of Winnipeg, met instant death from
an electric current of 13,200 volts. While on a
tion of the well houses of the city waterworks
in company with one of the engineers

sistant Ci
contact with
tour of inspec

system, Mr. Willson,

b
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of the city waterworks department, Was making a caretul
examination of the machinery in one of the units about ten
miles north of the city. While testing a lightning arrestor
switch, Mr. Willson came simultaneously in contact with an
iron railing, thereby causing instant death.

Mr. Willson is a graduate in engineering of the Univer-
sity of Toronto. His first engineering work, carried on dur-
ing his university course, was in connection with the original
surveys of the Toronto-to-Sudbury line of the Canadian Paci-
fic Railway, with Mr. Hugh D. Lumsden in charge. In 18090,
he joined the engineering staff of the C.P.R. in Toronto, and
became associated later with the Sturgeon Falls Pulp auva
Paper Company. In December, 1900, he returned to Toronto,
resuming his academic course in civil engineering and
graduating in the following spring. In May, 1901, he
accepted an offer to go to Winnipeg with the Canadian North-
ern Railway, and spent four years on its engineering staff,
leaving to enter the employ of the city, where he was given
charge of outside work for the city waterworks department.
In February, 1908, Mr. Willson became assistant city engin-
eer, which posit\ion he held up to the time of his death, with
practically complete charge of the construction and operation
of the waterworks department.

Russell D. Willson.

The late Mr. Willson was 34 years of age, and was born
at Sharon, Ont. He was a member of the Canadian Society
of Civil Engineers and was regarded by the profession gen-
erally and all others in touch with his work as one of the fore-
most civil engineers especially in municipal work in Western
Canada.

The death is announced at Montreal of Mr. P. A. Peter-
son, for many years and wuntil 10 years ago, chief engineer
for the Canadian Pacific Railway, and retained by the same
road as consulting engineer, after his retirement from active
duties.

Mr. Peterson was born at Niagara Falls, 74 vears ago.
He is a graduate of the University of Toronto. He was asso-
ciated with the construction of hoth the Intercolonial Railway,
and the Canadian Pacific Railway. He was a member of
the American Society of Civil Engineers and of the Institu-
tion of Civil Engineers of Great Britain: and was president
of the Canadian Society of Civil Engineers in 1804.

Volume 25.

THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS.

—

Annual Meeting, December 2-5, 1913.

Attention is called to the diversified program of the an-
nual meeting of the American Society of Mechanical EB-
gineers, to be held in the Engineering Societies Building:
29 West Thirty-Ninth Street, New York. :

Papers will be presented on the following subjects:—

Boilers and their operation. Cement. Enameling. Fire
protection, with special reference to turbo-generators, oils,
and the novel use of sprinkler systems. Gas measurement:
Gas power engineering. Lineshaft bearings. Machine tools.
Management. Properties of steam. Rope drive. Steel rail-
way cars. Textiles, covering mill engineering. Vacuul
cleaning.

The professional sessions will be held in the mornings
while the afternoons will be devoted to simultaneous sessions
in which special subjects, according to the above list, will be
taken up. Excursions will be held at various times durin®
the meeting. Dr. W. F. M. Goss, the president of the societys
will deliver his presidential address on Tuesday evening»

December 2nd.
— e ———

CANADIAN SOCIETY OF CIVIL ENGINEERS:

A meeting of the Electrical Section of the Canadian So-
ciety of Civil Engineers was held in Montreal on NOVember
soth. Mr. H. B. Dwight, A.M.Can. Soc., C.E., read 2 pap®!
entitled “The Use of Synchronous Condensers with Tram,s‘
mission Lines.” The Mechanical Section of the society W!
meet on December 4th.

The Vancouver Branch held a meeting on NovemPe®
25th, at which Mr. R. F. Hayward, M.Am. Soc., C.E.; des
cribed the Hydro-Electric development at Stave Falls. i

The annual convention and dinter of the B.C. merbe’
of the society will be held in Vancouver on December 12-134%8

—_——-—

COMING MEETINGS.
AMERICAN INSTITUTE OF ARCHITECTS.—FO™
seventh Annual Convention, to be held in New QOrleans, L
December 2nd, 3rd and 4th. Secretary, Glenn Brown. 4

AMERICAN SOCIETY OF REFRIGERATING S0y
GINEERS.~Annial ‘Meeting will -bs held - in. NesCHE
December 2nd to sth. Secretary, W. H. Reed, 154 Nas$
Street, New York City. EN

AMERICAN SOCIETY OF MECHANICGAL ooy
GINEERS.—The Annual Meeting will be held in New Yors
December 2nd to sth, 1913. N~

AMERICAN ROAD BUILDERS' ASSOCIATIOTC
Tenth Annual Convention to be held in First Reglmth.
Armory Building, Philadelphia, Pa., December oth % :
Secretary, E. L. Powers, 150 Nassau Street, New York,

AMERICAN INSTITUTE OF CHEMICAL g
GINEERS.—Annual Meeting to be held in NeW  yqic
December 1oth to 13th. Secretary, C. D. Odsen, polytec
Institute, Brooklyn, N.Y. EN-

AMERICAN SOCIETY OF AGRICULTURAL %
GINEERS.—Seventh Annual Convention will be hel 15t
Great Northern Hotel, Chicago, December 20th * *
Secretary, I. W. Dickerson, Urbana, Ill. Anﬂ“ﬂ‘t‘

AMERICAN CONCRETE INSTITUTE.——Temb zoth’
Convention to be held in Chicago, February 16t to?bila‘
1014. Secretary, E. E. Krauss, Harrison Building:»
delphia, Pa.




