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If facilities are provided for the continuous and rapid
handling of baggage and express without interfering with
passengers it is believed that a terminal can be operated with
such efficiency as to give an average of 6.5 trains per hour.
In order to obtain this high efficiency, the track layout and
all facilities must be designed with this object of saving
time.

In the plan shown in Fig. 5, representing a typical dead-
end station, with eight platform tracks, it will be noted that
the double-track arrangement is preserved at the entrance to
the train shed in such a way as to give practically continuous
use of the platforms and tracks. This double-track arrange-
ment is only made possible by the use of slip-switch cross-
overs which allow a train to keep to its own right-hand track

-economically and efficiently built and operated than 2 de
end terminal, as the number of platforms required
a certain volume of business is less in a throug
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3 N 5 nt
conveniently located, to avoid interference with the moveme

of passengers.”’ {

The plan in Fig. 5 shows, in addition to the traid .
trackage and platform arrangements, typical recommend
arrangements for the coach yards for storage and ¢
etc. These are only incidental to the general scheme
most cases the layout and location depend entirely OB
conditions.

The design and layout of a terminal passenge
of the through type is a very different subject to that ©
dead-end terminal. The through terminal can be o
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as
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ad-
to handl®
h termind”

Fig. 6.—Union Station, Columbus, Ohio.

until it reaches the outer end of the platform to which it is
assigned. Similarly a train can arrive at outermost platform
at the same time and without interference from an outgoing
train from any of the other platforms. With the old layout
of a single ladder, the incoming train would have to wait at
the throat of the yard until the outgoing train had passed on
to its own main line track.

In connection with this typical plan of a dead-end sta-
tion, the committee of the American Railway Engineering
Association came to the following conclusions:

“(1) To avoid excessive cost in providing passenger
terminal facilities largely in excess of ordinary requirements,
it is imperative that provision be made for the economical,
efficient, and practically continuous operation of the ter-

Grmde Xing for

. because trains can be handled in and out very

G rade>ing for

much mor®

rapidly. There are practically two types of through term“slide

proper, namely, those with the station building to 00¢ g
of the tracks, and those with the building built ove%, oL
the level of the tracks.

A large terminal of the through type is the
Union Station owned by the Pittsburg, Cincinnati,
& St. Louis Railway, and by the Cleveland, Cin¢ si%
Chicago & St. Louis Railway jointly. There are in 2 ouf
railway companies using this terminal. The general 12y 4
is shown in Fig. 6. There are four platforms, three 17 he
wide and one 11 feet wide. Two are 678 feet long 3% Bese
other two have been extended to a length of 774 feet: “rpe
platforms are all 8 inches above the top of the ratis:
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Fig. 7.—Harrisburg, Pa., Pennsylvania Railroad.

minal during the periods of greatest activity, which may
reasonably be expected within a period of, say, twenty years.
To this end the track layout may be designed to permit in-
coming and outgoing movements to be made at the same
time without interference as far as possible to arrange this.”

¢(2) At passenger terminals where large quantities of
baggage and express must be handled, and it does not ap-
pear expedient to use intermediate platforms exclusively for
this service, it is recommended that (where conditions per-
mit) baggage and express be received, delivered and handled
below the train floor and raised and lowered by elevators,

of

tracks in pairs are spaced at 11 feet centres and the ed‘gethe
the platform is placed 5 feet 3% inch from the centré #

track. The tracks are all below the street level. | o

The front entrance and general waiting room aré fro®

the street level. The passengers reach the platformsbrgdge

the general waiting room by means of an °Verhead 1(:,3‘1

extending across all the tracks, from which stairwa¥® T

down to the platforms. There are also stairways e octf

< n
platforms down to a subway below the tracks which €0 used
with the basement of the station. This subway 15 only e 0°

for rush business. The baggage and express rooms
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the
ﬂOOrb::fimt;nt floor, the baggage between the waiting room
B There e basement being handled by means of elevators.
Minating tr?e 51 through trains, 34 originating and 35 ter-
terminatiy ins handled at this station per diem. The trains
Company hga i broken up with yard engines anq each. tenant
SeDarate S its own engines which take its train to its oW
A sortmg and storage yud. s
Vania I;g;]illir large through terminal is that of the.Pennstyl-
there ar¢ oad at Harrisburg, Pa. (Fig. 7). At this sta_mon
Ing per d:Z through trains, 47 originating and 45 termma't-
ling traing ¥, and practically all of these are through main
Station ig 4 as there is very little suburban business. This
Raierad a terminal of four divisions of the Pennsylvania
aving in::ind of the Cumberland Valley Railroad, the latter
all throy hepen,dent stub tracks. Engines are changed on
aken fg trains here; cars are frequently added t0 or
rom the trains. The switches are all operated by

€ans o .
f an interlocking plant. HE
¢ 12 feet 2% inches
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taiI:l ar.nount of switching and making-up of the through
trains is done, putting on and taking off Pullmans, etc ¥
s e through tracks and four stub tracks in
this terminal, spaced alternately 20 feet and 28 feet between
centres, except where the train shed columns are situated on
i pl'at.formsf where the spacing is 34 feet. The platforms
o d1v1de'd oy Rl and trucking platforms, the
former being 20 feet wide and the latter only 11 feet. They
vary in length from 550 feet to i
L : 750 feet and are 9J4)
above the rails. 0% inches
The engine house is over % mile away from the station
and the car storage yards are over X mile away. All the
trains are handled and made up in th ; ]
. . e terminal an
switch engines. d yards by
The station building itself is placed at the end of the
stub tracks and the through tracks pass to either side of the
station, except one which passes throu
AT gh the low
the building. er part of
.The. waiting rooms and general accommodation in the
tion is on the street level, above the tracks, and the pas-

er ;
Centreg :.?;e four pairs of tracks placed a e el
Dlatfor, ith platforms between each Pair. Two of these
feet 3r s are 22 feet wide, and the remaining ones aré 15.8 sengers reach the platform from a balcony with stairways to
y
30 35031;9 feet and 37 feet in width, with lengths of 765 fe'et
Vays an(;et. The platforms are reached by means of ftal;- T
i i iti evel.
overhead bridge at the Waiting room !
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To engine ho " ;
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West o ihstanon and the car storage yard is about 650 feet

Neines a e station yard. The cars ar¢ :
Othnd the storage yard by switching €ngine o

ith is

cc'n“«"im_gd er type of terminal commonly with ;m e

:f Stub ¢ through and dead-end terminal, having 2

typical exl‘acks and also a number ©: roug!

bhe layo ample of this kind is illustrate Fig- i

Y the Ut of the Union Station at Nashvilles Tenn., ©

oy : uisville and Nashville Terminal C mpany a8

Yille, oy, Louisville and Nashville Rail¥ay ®%

n eret tanooga & St. Louis Railway iOi{ltIY-

a.tln m .are 10 through and 26 orig‘inatln :

ain line trains daily and no suburban trams.r

26 termi-
A cer-

Nashville, Tenn.

the platforms and to a concourse at the end of the stub

tracks.
These terminals described above will give a general idea

of standard practices Wwith regard to the different kind of
passenger terminals, but at some of the more recent and
larger terminals, such as the New York Central’s Grand
Central Station in
been introduced.
There are a num

signer has to solve a

conditions. For instance,
merits of handling baggage through subways and elevating

to the platforms, 0f handling the trucks on special trucking
platforms (as at the Nashville Union Station) reserved solely
for this purpose, OT a5 is more commonly done in the older
terminals, to have the regular platforms wide enough to en.

to be handled in the same platform as the

able the baggage 1andle .
passengers without causing inconvenience and delay either
to the passengers or to the baggagemen.

. The track layout at 2 terminal has been given much
us consideration in recent years than formerly,
¢ the double ladder has been developed,

ber of problems, however, which the de-
part from difficulties due to the local

more Serio
with the. result tha

New York, certain improvements have

he has to decide on the relative

T
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in order to bring the double track to each platform, so as to
give great flexibility of movement and almost unlimited ca-
pacity for handling suburban traffic with electric trains.

Another phase of station design which is being brought
into general use now is the elimination of stairways, and
the substitution of inclined ramps between the different
levels. of the station, waiting rooms, platforms, subways, etc.
In many cases, on account of limited space, the use of ramps
becomes impossible, but where they have been put into ser-
vice they have proved very satisfactory.

At the Grand Central Terminal, New York, while the
alterations were being made experimental ramps at different
grades were built in order to find out what grade the public
preferred to take; it was found that the ramp with a grade
of 8 per cent. was most popular. However, it is not always
possible to use such a flat grade as this, but it should not be
steeper than 10 per cent.

Volume 24- ]

rovided

accommodation which, unlike many stations, is P
with plenty of daylight and good ventilation.

The description of passenger terminals would be inco™”
plete without a reference to the use of storage battery .e e
tric motor trucks for handling baggage and express. i
Pennsylvania Railroad was one of the first to see the poss”
bilities of this type of truck and commenced experirllentlng
with them as early as 19o4, but it was not until 1910 that
they actually commenced to use them. It was also about t_hls
time that the New York Central Line commenced installing
them.

Twelve trucks were first put into service by the Pent”
sylvania Railroad at their Jersey City terminal in 19%*
These trucks were 12 feet long and 44 inches wide, with o
platform 30 inches above the ground, This truck is illustrat”
ed in Fig. 9. The frames were of all steel constructions the
ends were of pressed steel. Both pairs of wheels W.ere
smounted with knuckled axles and the steefis
gear so connected that all four wheels W€
utilized for steering, thus enabling the truck
to turn in a very confined space. This featu?®
though, was not entirely necessary becau®®
the trucks are arranged so that they caP be
operated from either end. The steering J
controlling gears are linked up to duplic?
lever sockets at either end of the truc® 5
placed that when not in use the sockets do not
project beyond the ends of the trucks. The
handles cannot be removed whilst the gruck
is in motion. The operators’ platforms 5
hinged and connected so that they can?
both be down in running position at the 3
time, but if necessary they can both be pla
vertically against the ends.

ced

Fig. 10.—Drop Frame Electric Baggage Trucks.

A terminal where these modern ideas have been put
into effect is that of the New York, New Haven & Hartford
Railway, at Providence, R.L The structure is substantial
and pleasing to the eve, the driveway and approach is cov-
ered in. At the rear of the station building is the train shed
with a concourse intervening. There are eight through

Fig. 9.—Pennsylvania Electric Baggage Truck.

tracks and the intermediate platforms are reached by sub-
ways and ramps. Another feature of this station worthy of
special mention is the large and commodious toilet room

The motive power of these trucks i an
Elwell Parker motor, which is flexibly suspe®
ed so as to oscillate about the counter-shaft. The requist

speed of the driving wheels is obtained by a double fedu:
tion gear through a countershaft. The pinion on the count® ¥
1low f0

shaft is connected to it with a universal joint to 2
the turning of the driving wheels. This pinion drives on
an annular gear rigidly fixed to the driving wheel.

: )¢
The wheels are of the artillery type, 27 inches diamet®

one pair of wheels has the annular gear for the drive
the other pair are fitted with internal expansion brakes:

The battery on these trucks is of 12 cells, Capable vod
giving 106 amp. hours, and is placed on a tray suspe?
on compression springs. The controller gives three speeto
in both directions, the two running speeds giving fouri i
five miles per hour and five to seven units Per ho‘_lr res
spectively. The weight of the truck is 2,390 Ibs. and it D2

a capacity of 4,000 lbs.

The Elwell Parker Company, of Chicago, Ill., T¢ hv;
manufacturing two types of these baggage trucks, oné i
straight frame type and is practically identical with the o"g.
originally built by the Pennsylvania and illustrated in 16
0. The other type they are now building is the drop fr2”
type illustrated in Fig. 10. This truck has the centre P e
of the platform dropped down to within a few inches'o se
station platform. This truck was designed for especid "
in terminals where the platforms are placed at the helf ;
the car floors. °

At one large' terminal exhaustive tests were made WI:;
these trucks comparing them with hand trucks. For
handling it was found that one electric truck operate ks
one man would equal the performance of 2% hand tru‘z”

and five men, based on the full capacity of the trucks
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two t
ons fo :
aggage halr‘xdell'eCtnc and one ton for the hand truck. For
electric, At ing, two hand trucks were equivalent to one
ual figures with the hand truck as a basis were

Obtaineq
as follows :—
Electric Truck. Hand Truck.

| Mail or
Fixed cpy, : Mail. Baggage. Baggage:
4 ges, interest, insur-
Deprecia’t' b GO 15.0 18.75 1
ian 10n: trucks, batteries,
. Daratuznd switchboard ap-
ai ................. . i I
Itltef]anc“ labor and ma- i
o erial |
i RO 4.2 5-25 :
ota] clgzr-g(laabor and power .. A2T .26 3
aving R PR s aie e -33 +42 -
truclff electric over hand
A B s 677 58% 1

In Fi .
trucks, g. 10 one truck is shown hauling three other loaded
electric baggage
lled at the North
n size and gen-
and are

V

trucks ofe:}}; complete installation of 16
station, B e drop frame type has been insta
“ra] desig:; ston. These trucks are similar I
y Dracti,c a‘i?ntrol,.etc., to those described above,
4 cks there i y entirely for handling express. Invthese
i blatfg S'rather a novel braking feature. The opera-

Im is divided into two halves, the left half opera-

tln
the b
Te- °Derat::k; . Normally the brake is on, and to release it
as to press down the left half of the platform.
if the

8 }ia,

0 S th ;

Perator o e advantage of almost instant stoppage 1
€ps off his platform.

The 9
ts:vere‘ cf;’;iltlons met with at this terminal are particularly
£ acks, With °re are 738 trains handled daily, on 23 parallel
%€t wide intermediate and side platforms from 7 to 10

ave * At the station end of the platforms the trucks
grade, and as

o
ascen
S d and descend a 1z per cent:
d this requires

are
ery eﬂiciel:;ssenger gates at the lower en
Ve been 5 and quick-acting brakes. So far these trucks
f:e g has b‘;ccessfuny operated without accident: Another
th Went)y 4 en found to be in decreased damage: Packages
D ™ Teaka ropped off the hand trucks, but it has been found
I‘acti‘:ally EFS from this cause with the electric trucks are
nil, owing to the electric drive, rubber tires,

fley;

X1

ble frameg b
2 -

With

C a . -

Mplete s; equipment) of this size it is necessaty to have 2

i: Crat of operating rules to prevent confusion. In the
examined before be-

on
DlacedOf. the trucks all are carefully :
Sta“fes thre:nt-o service and each truck is numbered with
g N Step blnches high for reference. The trucks are
X alloyeq Y step similarly to a street car: Operators are
ek Ao a"O converse with any Oneé while in charge of a
re cautioned to use great €are at gateways and

Sages
: When operating on the main platform at the
ks take the middle

Del-
of ends
On oy Course of the train tracks the truc :
o Main except that in passing Others those operating
platform are given the right of way.over those
the station

- SProa0h s

D Chip

Trope, is :i from trains. Running bac i
Tuc S0 prohibited, and no trailers are permitted:
o must keep 15 feet

ap, § DProc : § %
| At eeding in the same directio

kward in

ST, d

ele € Ca . h
otrg nadian Paci g installed tWO of these
acific Railway have " Tg  qp - Stations

w1k,
brdntrea]’ S’Eage trucks ‘at the Windsor ‘ i
i ue., and having found the? satisfactory 2~

fferent points OB their
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teyy, ~ “Umber of others for di
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EFFICIENCY IN THE PUMPING STATION

By Seabury C. Pollard.*®

The following extract en fr rtic
s taken from an article b u
; 4 S ' y Seabury
G Pollardi, t1n Mutmc1pal Engineering, will = doubtless be
found of interest to many who are directly indirect
; ctly or y
responstble for the efficient management of lpu:n 'l
ping

stations i—
Efficiency may be defin ;
ance to predetermined stai?iaail th:errfz::rl;:f N pe.rform-
elimination of unnecessary waste. RER s e iE
Let us consider an ordi

such as those in most of 1:)?1?, ;‘;e;i}:u‘:éy.pump.ix}g station,
n.lany of our larger ones. The buildings a::‘:it‘:l:les §ihal
tical. The engine room is fairly well equi da whays i ny
work and the brass bands shine attractivei’pe .ht 2 bngl.n
fairly clean, not much escaping steam is ap 3;’ S e
no cracked steam cylinders, the flywheel ispalie?}t,' i
ref:ords are kept and the engineer is apparently w Tlre’ : £
with himself and the world in general. The };)o'f SaUSﬁe-d
usua%ly unattractive. It may be gloomy, dirty anlder room is
Possibly there is an unsightly junk pile in on e
dilapidated work bench in another or some broli Corner: x
parts under the window. - The sanitary nrrangeme:tn #Y. S
of a greasy wash pail and a grimy cupboard. Sucls] i i
tions are reflected in the employees. The fireman in Co?dl-
less manner now and then fills the furnace up with co ? l:It-
occasionally cleans the fires and takes out the ashes "~ .P ¥
sibly more oiless steam is escaping through a blownou.t ot
the heater may be stopped up, the damper will not workjonll:’
coal goes on the fire and “the smoke goes up the chim. : »
just the same and nobody from the manager down consp; g
for a minute that there exist numerous preventable 1l i
21l along the line, which in the aggregate ma i
thousands of dollars annually. actan o
*  Efficient Labor Required.—To avoid such losses it i
y in the first place to employ only efficient . :lt %
telligent labor. In many municipal plants the execa?' T
spared this trouble. The employees are selected f: “}’f "
either arbitrarily because of their effectiveness in thr' iy
spective wards and precincts, or through the mediun:lr fre-
civil service board. The first method is bad becauseo ha
qualifications of the appointees are seldom taken into i3
count, The second is often little better because the exa o
ing board is not acquainted with the character of work tm?-
done and is therefore incompetent to judge of the ﬁtnesos 2
s not eliminate political favoritism, and tl(:e
having no difficulty in getting employ-
tion to the examinations. Pre-eminently
d to select the operating force is the

necessar

pest qualified men,
ment, pay no atten
the -person best equippe
engineering executive.

Operating standards.—The next important pfoblem b
fore the waterworks operator is the fixing of operat-ine-
standards.  Duty, trials of engines and .efficiency tests Oi
boilers are, or should be, made shortly after the installation
of this equipment. If for any reason such efficiency trial
have not been made, or if the results are not available :
y be employed to study the conditic;ns

competent engineer mMa
ke such tests as may be neces

existing in the plant, to.ma
sary OT desirable and to establish efficiency standards and

proper methods of handling the plant.

ouaeitoid
# Consul
Illinois Water Sup

ting Engineer, Cincinnati, Ohio, Member of
ply Association.
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THE SUPPLEMENTARY ESTIMATES FOR THE
CURRENT FISCAL YEAR.

Supplementary estimates for the current fiscal year total-
ling $23,470,316 were tabled in the Commons, Ottawa, on
May 2oth, by Finance Minister White.

The most important item in the supplementaries is an
amount of $4,000,000 to provide for the construction, leasing
or purchase of terminal elevators, as foreshadowed during
the discussion of the amendments to the grain act in the
Commons.

There is an amount of $1,500,000 for improvement to
highways, distributed among the Provinces according to
population. The same fate may meet this appropriation,
however, as met a similar appropriation last year if the
Government again falls to accept- the Senate amendments
to the highways improvement bill.

For harbors and rivers there is a total vote on capital
account of $3,300,000, including half a million each for new
Government drydocks at Esquimalt and Halifax naval bases;
8200,000 additional for Port Arthur and Fort William har-
bors; $600,000 additional for Victoria, B.C., harbor, and
half a million additional for each of the harbors of St. John,
Vancouver and Toronto.

For harbors and rivers in Ontario the important items
include the following :—

Armitage Landing, wharf, $8,700; Bowmanville, repairs
to piers, $12,000; Bracebridge, wharf, extension and ware-
house, $9,600; Burlington Channel, renewal of west part
of south pier, $20,000; Burlington, revetment wall, $8,000.

Cobourg, repairs to east pier, $5,500; Cobourg, recon-
struction of centre pier, $15,000; Fighting Island (Detroit
River), improvement of channel, $57,000; Fitzroy Harbor,
wharf, $s5,500.

Gananoque wharf, $18,000; Goderich, harbor improve-
ments, further amount required, $8,000; Kagawong, wharf,
$5,600; Kenora, wharf, $10,000; Kensington, wharf, $6,000;
Kincardine, breakwater, $25,000.

Little Castor River, improvements, $10,000; Meaford,
extension and repairs to revetment wall, $33,000; Nation
River, improvements, $10,000; Newcastle, repairs to eastern
pier, $15,800.

Peterboro’, drydock, $25.000; Port
provements, $50,000.

Port Hope, harbor improvements, $30,000; Rainy River,
survey and maintenance of gauges, $16,000; Richard’s Land-
ing, wharf and warehouse, $15,000; River St. Lawrence,
improvements of Canadian channel between Kingston and
Brockville, further amount required, $10,000; Sault Ste.
Marie, wharf improvements, $34,500; Severn River at
Washago, construction of dams and removal of rocks,
$10,000.

Toronto, to pay over two accounts to R. Weddell & Com-
pany in connection with new entrance channel to harbor,
$22,060; Vail’s Point, wharf, $8,500; Victoria Harbor, wharf,
$16,000; Wellington, wharf and harbor improvements,
$20,000; Whitby, harbor improvements, further amount re-
quired, $20,000. Under the item of canals there is an
amount of $250,000 additional for construction on the Trent
Canal. Tt is understood that this is to begin the work of
completing the northern outlet of the canal from Lake
Simcoe. A contract amounting to $1,000,000 is to be let at
once. :

In addition to the expenditures provided for in the main
and supplementary estimates it is to be noted that the Gov-
ernment has vet to bring down the railway subsidies, which
will run up, it is expected, well into the millions. There is
further expected legislation granting the Canadian Northern
Railway, by way of subsidy and loan, of an amount some-
thing like $25,000,000. ‘

Dover, harbor im-
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The Intercolonial Railway calls for an additional exper”
diture of $756,000 on capital account.

The main items for new public buildings i
$100,000 for a new customs house at Halifax, $70,000 o5 2
new post-office at St. John, $350,000 for a customs boulsic
examining warehouse at Montreal, $50,000 for a new P‘}bon
building at Brantford, $150,000 for enlargement of Hafnﬂt
post-office, $60,000 for a public building at Sudbury, $30‘$ 5
for barracks and drill hall at Winnipeg, $200,000 for ]?:d'
couver drill hall, and $100,000 for customs house at gl
monton. The expenditure for public buildings in the P
vince of Ontario amounts to $1,277,655. o

The expectation that the Government’s supplement?
programme for expenditures for this year. would be onfor
lavish scale has been justified. The main estimate calls 1
an expenditure of $170,152,183, which, added to the supPhe
mentaries, makes the total authorized expenditure £0F
current year $202,622,500. This is an increase of $33’°oo’eht
ms compared with the estimates passed by the Govern™®

last session.

include’

-

SIMPLE METHOD OF OBTAINING CORR
MEAN LINE AND AZIMUTH.

—_—

By J. A. Macdonald.®

£CT

The
princé
tatio®

i) 10

Necessity is the mother of invention, they sa¥-
writer; being located at the present time (May) 12
Edward Island, and being far from a town or railway $
and not being provided with the necessary paraphern? ‘:e
take direct astronomical observations, resorted to 2
simple method, which not only gave at the moment cor io
meantime, but also azimuth, and both probably moré o
rate than by the usual methods of hour-angle of Polar’® T,
a transit-theodolite. By the method hereunto describ®
instrument at all is required; no nautical almanac nof , one
thematical tables nor formula. There is, however, ony if
moment in the 24 hours when the trick can be done, af iy
the sky is hazy it may not be done at all. It requires 2 o i
clear sky, so that Polaris and another star may be see®
precise range. the

The constellation in the northern heavens known 33 T
Great Bear, the Plow, the Dipper or Charles’ wren'ate
doubtless familiar to all.
known as the “pointers” from their pointing t0 28
Star or Polaris. The middle star in the tail or hanfne’the
shown in the diagram, is the star which comes
meridian at the same time as the North Star. Jasis

Another bright star comes to the meridian when P'o ie
is in the same vertical plane with the star Delta (3) ﬂlamc
constellation Cassiopeia. When both stars are on the ,5.
vertical range with a plumb line it is very near the

This method is practicable only when the star D aeri'
below the pole during the night. When it passes the ™
dian above the pole, it is too near the zenith to be of ser ail
in which case the star Mizar, the last star but one in the
of the Great Bear, may be used instead. .. a0

Delta, Cassiopeia is on the meridian below Polar’® "y
the Pole at midnight on April roth, and is, therefor® (b
proper star to use at that date and some two OT three m? oth
before and after. Six months later the star, Mizels
Urs. Maj.) in the tail of the Great Bear, will supply 1** ’:d,od

the

places below 38° north latitude, neither can it, on

and will be used precisely in the same manner. TB¢ 25’ i
ziven in this article can not be used with advantwoﬂn ¢
8

* Hermanville, P.E.I.

Two of its five bright Star;oﬂh :




June 5, 1013

Of th
. the hazj
nes
s of the atmosphere near the horizon, on every

: s Ior lt 5 I
The diagrequlres a fairly clear atmosphere.
ram o1 s S
, drawn to scale, exhibits the principal stars
Bear, with

of the
elta (;;)#é’;?l?tiorfs of Cassiopeia and Great
St::;-lr)’ and ;;(l)fx?a’ Zeta (¢) Ur§ae Majoris (also called
-m ight line. p L ‘the meridian, represented by the
ethod g gi’ O_Iarls being at lower culmination. This
ven in Lalande’s Astronomy and was practised
on the Ohio and Pennsyl-
vania boundary with great

precision.

Held perpendicular to the

line of sight directed to the
with the right-band
e uppermost,
he configu-

pole,
side of the pag

will represent t
ration of the constellations
with Polaris near eastern
elongation at midnight about
July 10; inverted (in natural
position) it will show Mizar
of the Great Bear and Polaris
on the meridian (the former
below and the latter above
the Pole) at midnight about
October 103 and held with
the left-hand side uppermost

indicate

1\ e relative situations

—¥ night about January 10, wi
‘/ Polaris near western elonga-
tion. Turned upside down
it will show Delta Cassiopeia
and Polaris in the meridian
at midnight about April 10
The arrows indicate the di-
hile the large arrow through

Findip Polaris at any time.
g Correct Mean Time.—Table |.—Begin t0 watch

ow Polaris:

c
@sésopesaes

the {3

of
pointeralgpe}rent motion, W
s” indicates position of

plllmb i

111eAf0r “A” to appear vertically bel
Julybout_ On line
Auguzo ......... 5 a.m. 5.30 a.m-
epten:bl’o """ 3 a.m 3.28 a.m.
Octob er 20 ... I am. 1.26 2.m.
°Ver:; B0 itk 11 p.m. 11.24 p-m-
Emmbt‘«r 20 ... Q'pm 9.22 p-o&
er 120 e 7 p.m. 7.24 p.m.

Tak

le

ert; n,— 5

rtlcally b Begin to watch plumb line for «p?’ to appear
elow Polaris: ;

Ja::::l e On line

Febry S 20, et 5 a.m. g.22 a0

Marchary 20 .00 SN 3.20 a.m-

Apri] 220 ....... 1 a.m. 1.30 2.0

4 20o ........ 11 p.m 1124 D.TO-

W a0 o p.m 9.26 P10

R o 7 p.m. 7.24 DO
‘the:DPr"acl?inp]umb line matches ¢«p? or «p’ the Pole S_tar
med‘] e tig the meridian and the true Jocal mean.tlme
add'late days me in column “on line.” Interpolate for inter-
iy » subtracting four minutes for each day after OF

any given ate

ou .

A Exammre T““tes for each day before

g, 30d Pc;la J.uly 25, begin to watch plumb line about 449

Rmulti Oca] timns will be exactly on lin st -y

On ) Plieq by % The interval from July 20 t© 25, 4 .ays
4 15 20, This sum subtracted fO% 5.30, time

g
uly - !
20, is 5.10. To change this i1t loca
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the diagram will
for mid-.

8og

time add 4 minutes f
or each degree

and subtrac : wett of the 6 idi
T pOintt s;me for stations east of the merfgl'e meridian
standard merivcjlliaenre Vel being I8 Wes; ‘:;mt'h Té:::
i , 0 minutes m %
time for stand i ust be added to th
g m?ggtetufle. At Toronto add 17 minut?aso-bSewe‘i
e minutess’ att \Ql/mnipeg add 29 minutes; ’a:tCCa).;-

; at Vanco : : 3
Mo 348 uver add 1
g ntreal subtract 6 minutes from the 5 minutes, and at
imes at those several places standard meridian

To Obtain Azi oA
o el ‘::“;:-t -Azimuth, or the direction of th
bt s 1o ained directly at the same ti 3
anner. e time and
When the Polaris and Miza ;
this line i ; r are in line wi
o A SRy e e b K e
7.15 minutes af.ter 'teh. orth Star is exactly in the m e_:;aSt
B e a0l mal : as.been in the same vertica.lenllau
with perfec’t accura.vy '; sighted to after that interval fp oy
time when Mizar a C;’ Por 2pi Lhesjatecsl betwo i
ML e whennp ]ol.arx.s are on the same vertic:len' o
the North Pole is i Sl o0 it verienl Rl 3.
: . increasing ©.33 minute a ; ng.h
g14 the interval will be 7.5 vt year, so that, in
The interval between the time' wh
3 en Del . .
o P oo e e e thd e e
is g milive 5 e vertical _cnrc]e through the North =y
s for 1013 and is increasing o orth Pole
year, so that in 1914 the interval will be 802'33 ‘minute per
A li.ght plaFed back of the head will ai.d .mmut?s_
fI:":Lb lgnishwhlch. may be hung in a convenienltn w?;zmg .
deistur?) inog thznigi nl: a dish of water to prevent the winiiwf 5
: , or the observation T
closed window. may be made with
In marking out the meridian .
coPnect. them by a row of tacks, i'f 1:;: :,,vov:kpil:rgb lll_les and
driven in the porch floor in the range of a pilc;:: l:goors,
’ st or

window casing.
B
VISIT OF A PRODUCTION ENGINEER
Mr. Willis Bell Richards, of th
) (] firm .
and (_Zompany, New York City, was a visito:fatc;-::’Cwaa,rds
Engineer office last week. Mr. Richards is well ka"“dza-n
Can?da as a production engineer, Narvlols' Do ok nown in
service upon many occasions to various departm valuable
Dominion government, as well as to many priv:::ts c:f the
rpora-

tions throughout the country.
The firm recently opened new i
Townships Building, Montreal, withol?;iesH mviﬂ:e Fages
as manager for Canada. Mr. Brayley was' fonf;orl Arayley
tary_of the Ottawa Branch of the Canadian Socie: e ) 4
Engineers, and held a government engineering A '(;lvﬂ
Mr. James Newton Gunn, the president of the composxtlo?.
one of the best known production engineers in th patr;y., »
Gtates. He has been connected for mamy years a el nited
with New York University and the Massachusett SI.: R
of Technology. The firm employs over fifty trsain ;tltute
gineers and also a number of expert accountants whz =
in co-operation with the engineers in Organizing’th s: iy
offices, buying departments, etc., of industries of afl =
in making appraisals and in scientifically analyzing Pzgsz’

tion costs and power costs.

Mr. Richards was called to Canada by one of the I
ing Canadian capitalists to advise in regard to impro ead-
the organization, decreasing the running expenses ‘and‘nPg
g the sales of two of the largest manufacturing com.
. n-

creasin
he Dominion.

cerns in t
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S.S. “JAMES CARRUTHERS.”

The launching of the steamship ‘James Carruthers,”’
which took place a couple of weeks ago at the yards of the
Collingwood Shipbuilding Company, marked an epoch in the

shipbuilding industry in Canada, in that the vessel is the

largest bulk freighter ever built in the British Empire. Some
idea of the magnitude of this vessel will be gathered from
the photograph accompanying this article, and we are pleas-
ed to be able to give to our readers some information regard-
ing the engineering features of this vessel.

The dimensions of the ship are as follows :—Length over
all, 550 feet 3 inchs; length on keel, 529 feet; beam moulded,
58 feet; depth moulded, 31 feet, with a carrying capacity of
over 10,000 gross tons on 19 feet draft.

The arches and web frames are spaced 12 ft. centres,

forming transverse girders, with channel bottom and side
‘frames between, spaced 3 feet centres, plate floors in double

bottom on alternate frames. The vessel is constructed with

Volume 24

‘entirely within the hull. The balance of deck machinery ool

e ) s 20a . aripch€Ss
sists of four 8-inch by 1o-inch single drum mooring winches

fore and aft on spar deck; one 8-inch by '10-inch single bl
winich in windlass room, and one 8-inch by 1o-inch dou?”
drum ‘winch on spar deck aft, arranged to handle 3 -‘m"-
circumference wire mooring cables, manilla lines being’ '?':r
pensed with for this purpose. The second drum on th‘:’ < ;
winch is to take the kedge anchor warp, a 4%-inch circt ,
ference wire cable, and by means of which the stern ancho®
weighing 4,000 lbs., and placed on an inclined platforms =
be instantly let go over the stern of the vessel, in caSeu
accident in the rivers, when the stern of the vessel WO!
otherwise in the current swing on to the bank, inv0
serious risk of damage by collision with other vessels: ..
s-inch by s-inch single drum hatch winches are located
ships to handle the hatch covers, which are of steel, a2 s
opened and closed by a small steel cable led to these'Wméo o
All deck winches were supplied by the Chase Machin®
pany, of Cleveland.

The navigating outfit is very complete and

oughly up-to-date in every particular.

repeating telegraph to engine room, wit
pilot house and on top, mates’ telegraph for
purposes with stands in pilot house and aft o tne ol
deck, all with large dials, having additional emergeﬂot
signals; engine whistle pull inside and on top O

house and on each bridge; two sets of main S inr
whistle pulls, one for emergency use, with 1<3Vers'i
side and on top of pilot house; a fog bell, 2 s'feer_
compass in pilot house and standard compass =

nacle on top of house, of Dobbie McInnes wak® g
helm tell-tale, with indicator on top of pilot houSe’h ol
direct connected to rudder stock, showing tU° ° .
angle at all times, in case of derangement of the of

-

S.S. ‘“James Carruthers’’ Just Before Launching.

a complete double bottom, 5 feet deep and side tanks of
same width, to height of main deck stringer, for water bal-
last, and forming a double skin over this portion of the ship
to a point above the deep load line, the capacity of these
tanks, including the peak tanks, engine-room tanks and deep
tank forward being approximately 4,600 tons.

The auxiliaries for handling and manoeuvring the ship
are as follows: Steering gear—a o-ft. by ¢-in. quadrant geared
steering engine, built by the American Engineering Company
of Philadelphia, placed aft on main deck, direct connected
by toothed quadrant to rudder stock and controlled from
steering stands in the pilot house and on top of same by a
hydraulic tele-motor. In addition to this there is an Aker’s
emergency steering gear, a complete and independent steam
gear, placed also on main deck, on port side, direct connected

to a toothed quadrant on rudder stock and controlled from

steering stand on top of pilot house by jacks and pipe trans-
mission. Steam is always turned on this gear. If any acci-
dent occurs to the regular gear, the Aker’s gear may be
thrown in, in three seconds, by means of a crank on steer-
ing stand controlled by the officer on the bridge which, at
the same time, trips the regular gear, and throws it out of
service for the time being, this gear being a valuable acquisi-
tion, where, in the event of a breakdown of the regular gear,
in the rivers, without such a device collision or stranding is
almost inevitable. Windlass—This is of the Emerson-Walker,
quick-warping direct grip type, arranged to handle two four-
ton Britannic stockless Bower anchors and 23-inch cables,
this being the largest windlass of the type ever installed in
a lake vessel. The anchors are arranged to stow in pockets

motor apparatus. There is also installed on opith
pilot house, a McNab engine dejection indicatol . 4
direct connection to main engines, showing, by sl-df
in daylight and by sound at night, every movemeﬁtlen,
the engines ahead or astern.  This instrument is a?®
did safeguard against the very costly accidents which o-dge
frequently through a mistake in signals between the ﬂtbe
and engine room. A Morrison trim gauge forms part o read
equipment, and a draft gauge, by which the mates can o
the exact draft of the ship in rough weather or at night ard
an indicator and scale located on forecastle bulkhead 0% ine
and on deckhouse aft. A Thomson sounding machin® = .4
stalled on the spar deck abaft the forecastle bulkh€a™ ‘g9
a crane on the bulkhead to handle the sounding device
overboard.

Awnings are fitted over forecastle deck and P
and the usual weather and dust cloths, etc.

ilot nous®

jsting of
There is a complete electrical installation, coBSIS" “per

two 10-kw. generators with capacity for about 200 light#s 48
ing ample accommodation for hold and decks lights 22 ectfi‘?
ning lights, arranged on separate circuits, and 2P & ent
tell-tale in pilot house to give indication of any arrang®
of the running lights. BT
The propelling machinery consists of triple expaﬂokc’
engines with cylinders 24, 40 and 66 inches by 42-in¢ feet
supplied with steam by three Scotch marine boilers !e wif
diameter and 11 feet long, 185 Ibs. steam pressure an 24P
ped with Howden system of forced draft, developin® cel ?
indicated horse-power and -designed to - give the_ ey
speed of 11 miles per hour, loaded, and 13 miles light- s
The engines are located directly on the tank toP’ ’ fot*
aft as possible, as usual in these vessels, with the DO ort
ward of this, located athwartships, three abreast ©
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i) S2ddles and a cross coal bun
ed tons, and fuel hatch
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inp:::g for about three hundr

o _’ above spar deck.
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Pumpi s 2 E

two dupleg ping equipment comprises oneé centrifugal and

Care of watpumps located in the lower engine room t0 take
er ballast, sanitary pump and deck pump, ©neé

duple
“X main
OP Ubper en fEed, one duplex auxiliary feed and fire pump
gine room floor and air, bilge and cooler pumps
d fire pumps

lreCt
fi conne : )
Orwarg aﬂdc;::td to engine, also hand bilge an
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Ti . 3
gerating machine having capacit

Ours,
UDper eng_il;y Kroeschell Bros., Chicago;
€ room, and piped to refrigerator in the deck-

()use
e i e
1% door, Oe, t?ns being fitted with cooling coils and also an
pening on spar deck, for use should 2 supply of
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F
FIC THROUGH THE SAULT STE. MARIE

CANAL.

Th il
€ a - X
nnual statistical report on 1ake commerce Passing
Ontario

throy

ugh ¢

durlng thhe canals at Sault Ste. Marie, Mich., and o
py Lieut.-LOL

Yason Me;eas‘PH of 1912 has been issue

Che tota] atrick, of the U.S. Army Corps of Engineers:

“Aadiay reight traffic through both the American a0

191, Canals, of 72,472,676 short tons for the season o
previous

» show :
k $ an increase of 36 per cent: OV the
se except coal, salts

. A X
:;:’per allll;tim-s o.f freight show an increa pt €0
t ued for ulld.mg stone. The season of navigation con-
f ugh thal period of 7 months and .6 days. The traffic
'relght ande American canal was 45 PeT cent. of the total
While 8 55 per cent. of the total net registered tonnagzes

°talr?m-c through the Canadian canal Was 55
- reight and 45 per cent. of the registered tonnage.

f

ialld 17'0‘:23 total traffic 35,377,687 short tons Was ea
Bnclu in 4,089 was westbound. The transportation charges,
Oth callg;llloading and unloading, 0B freight passing through

he tos Were $40,578,225.40-
fo] Crican ctal expenditures for operating
lows, Oanal for the year 1912 aré giv
I52=197_3 perating, $71,135.60; repairs,
4. The cost per freight ton Was 4.64 ™

and repairs ©2 the
en in the report a$
$81,o61.68; total,
ills.
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PRESERVING FENCE POSTS FROM DECAY

Wood-rot, in all its forms, is due to the action of f
working under suitable air and moisture condition i
fence posts these conditions are most favorable at gl
the surface of the ground and hence it is there thazrdnear
first starts. Some woods, like the cedar and tamarack e 4
more rf:51stant to fungus attack and may last, as fem:eC iy
from eight to ten years. Unfortunately, how::ver th POStIS'
of these woods has grown very scarce, and one i; fa: fiup? b
the alternative of importing durable material at a hi eh W_lth
or of applying preservatives to the common n lgd g
woods which grow in his own wood lot. As the 1:::' ur?ble
native is not only cheaper, but also much more eff i
is of considerable economic interest to kno 2 pigplone'
wood- preservatives are applied. PaleRrei
a “d.ead” oil of coal tar, is perhaps the b

r this purpose, as it does not dissolve fmtez;
d, when in contact with moist earth. It costs

Creosote,
preservative fo
the treated woo
from eight to fifteen cents per gallon.

There are two methods of a i
pefore either method can be applieflpli??f nt:::zs::i;sif,hbm

d if the best results are desired. Ti;z‘;:

the posts well seasone
seasoning is best accomplished by peeling the bark from the

posts and then stacking them in loose piles in the open air
for several months, so the amount of water in the wood may

be reduced to the smallest per cent. possible.

The brush method consists in applying the creosote lik
a coat of paint to the lower portion of the post, up to :
ove the ground line, the creosote being
hundred and eighty degrees Fahrenheit.
be applied, time being allowed be-
for the creosote to soak into the

first heated to one
Two or more coats may
tween each application

wood.

What is known as the open tank method, while more ex-

pensive, secures deeper penetration and gives better results
especially when the posts are split or checked. The creos oté
is heated to boiling point in a metal tank and if such is not

nd effective apparatus can be made by

available, 2 simple a
boring two holes, about two feet apart, in the lower half of

one of the staves of a watertight barrel and screwing into
these holes two pieces of iron piping three to four feet long
which are connected by 2 shorter vertical pipe with two
elbow-joints, thus forming a complete circuit somewhat re-

sembling the handle of a mug.
The barrell is then filled with enough creosote to cover
both upper and lower pipe holes and a fire is kindled under
the lower horizontal pipe which heats the creosote in the
pipes and creates 2 circulation which continues until all the
creosote within the barrel is at boiling point. The posts are
then placed in this boiling liquid for about five hours, after
ferred to another barrel of

which they are immediately trans
they are allowed to

creosote, OF else the fire is put out and
remain in the tank until the creosote becomes thoroughly

cooled.

In this P
the contained air
are allowed to €00

rocess the preliminary heating drives some of
out of each wood-pore, and when the posts
1 in the creosote, a partial vacuum is then

¢ which draws the creosote into every

" created in each por
which ordinarily last but three to four

fibre. Poplar posts,

after the above treatment will last twenty years, and

ecies in' Canada. All thdt

years,
the same applies t0 all other tree sp
is essential is thorough seasoning before treatment. Further
information on this subject can be obtained 'on application
Branch, Ottawa. ' : ;

to the Forestry
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RAILROAD TIMBER-TREATING PLANT.

By F. J. Angier.*

The Baltimore and Ohio Railroad has put into operation

a new timber-treating plant, which has just been completed
at Green Spring, W. Va. The new plant is one of the most
complete and modern timber-treating plants in America. It
covers sixty acres, and is situated close to large areas of
timberland along the South Branch Valley of the Potomac
River. The requirements of the Baltimore and Ohio system
approximate - 2,500,000 ties annually for renewals; and with
the new plant in operation a large proportion of these ties
will be treated by the company. Other timber for railroad
use will also be treated at the plant.

The timber-treating plant is equipped with two treating

cylinders, or retorts, as they are commonly called. These
retorts are seven feet in diameter and 132 feet long, made
of 3-inch steel, and built for a working pressure of 175
pounds to the square inch. Each of the retorts rests on nine
concrete piers, and is
with six 1%-inch bolts.
retort rests on cast-steel saddles, and placed between the
saddles and an iron plate embedded in the concrete are nests
of steel rollers, each nest being made of three rollers two
inches in diameter and ten inches long.

securely anchored to a centre pier
On the remaining eight piers the

At each end of the retort is a door which swings on

steel rollers, and can be opened and closed easily by one
man, notwithstanding the weight of 6,400 pounds each. The

door consists of a steel frame with flanged steel dished head
one inch thick. The retorts are equipped with heating coils,

and also with perforated pipes.
obtain a more perfect distribution of steam when green
timber is being artificially seasoned, as well as for the circu-
lating device used in the card process.

The pipes are used to

The main building of the plant is of steel frame con-

struction, with corrugated iron sides and concrete roof. The
floors of the building are of cement, and a concrete base-

.ment so constructed that should any of the preservative be

spilled it can be recovered.
sump equipped with an electric device which
the engineer in charge that the sump is filled. The sump
is emptied by means of an ejector, the liquid passing into
a settling tank about 50 feet from the building. The settling
tank is also of concrete construction, with dimensions of
20 feet in width, 50 feet in length, and approximately 10 feet
in depth. The tank has four compartments, and after the
drainings from the plant enter the first compartment the
liquid is forced to travel
partments in a circuitous path to the last compartment. By
this time any creosote carried from the plant

In the basement is a concrete
indicates to

through each of the other com-

falls to the

‘bottom, because of its greater specific gravity, and enters
-a well in the bottom of the last compartment of the settling
tank. Here a bilge pump, operated by electricity, picks it
-up and carries it to an underground tank, and then by com-

pressed air it is carried into the working tanks.

The boiler-room is situated adjacent to the main build-

ing, the dimensions of the room being 30 feet by 40 feet.
The boiler-room contains
boilers of 150 horse-power each, built for 125 pounds working

two horizontal return tubular

‘pressure per square inch. Space is provided in the room

for a third boiler to be installed when the requirements of
‘the railroad justify the enlargement of the plant.
feed heater, injector and feet
equipment in the boiler-room.

A boiler-
water pump complete the

The oil storage tank is 40 feet in diameter by 30 feet

‘high, having a total capacity of 280,000 gallons. There is

* Superintendent of Timber Preservation, Baltimore and

Ohio Railroad System.

also a storage tank for a concentrated solut >
chloride, the dimensions of which are 15 feet 18 . Al
by 20 feet high, with a capacity of 25,000 gallons.
storage tank is equipped with a system of heating
made in four sections, the combined heating surface.Of vllaced
is 500 square feet. An angle stem thermometer is P +'8
in the side of this tank to enable the oil being kept #
constant temperature of about 120 degrees Fahrenl'felt'
Near the storage tank is an underground unloadmgcia:ed'
6 feet in diameter by 6o feet long. The tank is €% (;ote
in a concrete pit, which will prevent waste of the ffe"tand
in the event that leakage occurs. The tank will withs sote
an air pressure of 50 pounds per square inch, an cre(;u
is forced from this tank into the storage, or working,
by air also. The working tanks and pressure tanks afe
located inside the building, so that they can be kept 190
and the temperature of the working solution retained gdiﬂg‘
degrees. The locating of these tanks inside the bu tion
also accomplished a further economy in the consu®?
of fuel, particularly in cold weather. i fect
The working tanks are 24 feet in diameter bY onh
high, each having a capacity of about 68,000 gallons: .
rest on concrete foundations six feet above the fl0°F 1
being equipped with cast-iron radiators for heating the .
tion. Each tank has three sets of radiators, workingé Sl
pendently of one another. The combined heating SU 2 ped
the radiators is 441 square feet. Each tank is also equi?®
with air coils for agitating a mixed solution of creosote * 4
zinc chloride. Air is admitted at 100 pounds Pfessurel’udon
distributed in such manner as to completely mix the 508 P’d
in from two to five minutes. The tanks are also °q§ﬂptub
with mercury gauges, which show the true reading -voi&s
feet and gallons, regardless of the temperature. This %,
the necessity of making correction for temperature &% i
with these gauges. Besides the mercury gauges, ¢4 appl
has a syphon regulator, which regulates the steam: ss_ the
to the radiators and automatically opens and Cosea e
steam supply valve in maintaining the required temper feet

The pressure tanks are 8 feet in diameter am !4f i

high, made of 7%-inch steel for a working pressuré st
pounds. They are in reality a combination © "

measuring and drain tanks, and are located in SU¢ s ¢
that they are readily filled while the treating cylind®; ber:
being filled preparatory to ‘treating a charge © ¢ thesé

Compressed air is then applied through the fOPt; wgh ?

pressure tanks, and the preservative is forced oesu_:,ufo v
pipe in the bottom connected with the cylinders. P;ed is
is maintained until the required absorption is © o pre
the timber, after which the valve is closed, an afth the

servative remaining in the tank can be retur® dy,i’
working tank by means of the compressed aif . 0
the pressure tank. There is also a sufficient amoufl't by the
pressed air in this tank to force all of the solutio® ks

treating cylinder back to the working tank. The ta.I:h me”
also used for measuring purposes, being equippe e d thv
cury indicators, which show the amount of solution; goi"
informing the engineer as to the amount of soluﬂons

into the timber he is treating. They are also used f:oﬂ‘ 1he
tanks to catch and measure the solution takeD The bo¥
timber during the vacuum and draining procss: ‘i .g e
toms of the pressure tanks are only slightly 1°w,1: g f10°
treating cylinders; and, though all of the dramms‘ avm,
the charge would not flow into the pressure tank 7@ = gm0
this is easily and quickly accomplished by admitting cqur®

: pres .
pheric pressure to the treating cylinder while the a‘“‘:} ]

tank till maintains a vacuum. This combination © pla ’”d
measuring-drain tank is entirely unique with "he ‘;si il
Green Spring. It was worked out by the W“w;; #,
by Card and McArdle, who were the draftsmen '~ qd

out the pipe plans. Tt eliminated entirely the di '
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Pensj
Ve pre
Ssu. v
Plants re pumps commeonly in use in timber-treating

Rec .
ordin
g gauges and recording thermometers are con-

neCted
to
t the ‘ y
di‘:d_tént ) comt;,leatmg cylinders. This places the superin-
ails, the ChartEte‘ touch with the treatment in all of its
QUM recordeqd ‘:_ indicating the temperature, pressure and
or every moment the plant is in operation.

The
plant i
t is heated throughout by steam; the vacuum
rned to the

SVstem s
ller.fezgmhg used, all condensation being retu

8enerato, fuf;‘_ter and thence to the boilers. A so-kilowatt
ine:e eing thr‘::es the light for the plant and the vard,
°I>er.e System. T?lrc lamDS_ and about 50 inc'fmdescent lamps
| orsate ey e electric plant also furnishes current to
eDower bi] orse-power centrifugal pumps and a single

ge pump. The centrifugal pumps are 8-inch

Ones
used :
chlog; to - :
1 lori circulate the mixture of creosote and ZIB¢
5. The

de in
t]alater is in g:: retm_'ts while using the Card process.
g May haye settling tank and is used to pump creosote,
Oung y _Settled out from the drainings into the under-
§ nloading tank. ’
. n ex .

Euélding. p-I?}rlli?emal plant is situated adjacent to the main
in n,“Cal laborat plant consists of a complete physicgl and
or flametEr and ory. The eXDerimental cylinder is g0 inches
B tes, T}? % feet long, or large enough to hold three
trif, T8rounq g lere are two working or P tanks,
i rain tank, pressure pumps an

gal

a Pum

ge p. The tanks are equipped with the latest
ant is SO designe

t S and

a};a;_any prot;leesrmometers, and the entire pl .
Dhysl'gh as 300 s can be used, and pressure can be 's?pplled
sy cal 1ahor pounds. The chemical laboratory adjoins 'fhe
atory, and creosote distillations, sinc-chloride

Vses
> etc., will be made.

3 The
1 .
Ity entireOCTCe building is of concrete,
l)ugts i the ;ls‘truction. The same is trué
buil;' €Se are :nt, The hose and engine-houses are of wood,
aga;, B A ;lnall and located some distance from t
destruCtr-e o g has been installed as 2 protection
of w’_&‘anized . ion in this way, and a firé department v:nll
inq 1h win bron.l among the employees the ?rgamzatlon
6 Sther cene similar to that at the 1arge terminals; shops
tey,. o ater mtr'e s on the Baltimore and i
llOusa . and eam has been laid the entire len
fee IS near t‘;lery 300 feet there is a hyd}'ant.
taineq o OSe We office, and is equipped with a ree :
] o ¥  Water pressure for fire emergency 15 main-
times, " high 50,000 filled at
. ) gallon water tank,

ressure

and is fireproof in
of the other build-

8aj
i

e

kept

At

Dot the pre '
ah’:t 1 eg)nrcsent time the water Use
s"st: 8ement gispumped from the Potomac
Dap, , 30 be b ut temporary until a permaneé
Thet ang for built for the joint use of the timbc_ar—
3 th Ermanensllpplying water to locomotives in tral
fagy _ Plant j t water plant plan calls for t¥° pumps;
g in a concrete well about 100 cct below the sur-
necessarY

On th
a e gr
ground. The depression Was ee B e pomp
ater Wi e

s cc
1nt, Oun
) t -
iis Dtlhe igo}f the lift from the river. W i hout
"t ang i,tor;ge tanks and fed bY gravity througho
yar
are l'actic .
‘ataﬂdoa s t:;leley all of the ties treated at the plant t0 date
by 8a-rd tie 3 number being approximatey 200,000
B o e on the BACOEE <nd, Oblo s 7. 41C7
O 5¢ tieg 4 and 814 feet long, containing cubic feet
airfs ang . re unloaded and cribbed in piles of seven an
.qnan:;‘mn ael handled by piece-work. It is the mten.non f:
Yone, ties. v : eceived 1
s However, if they are g P8

Suffic;
ng va 10 take f—lem to properly air-
Cuy Bcfare of this by giving 2 P

fore the injection of Pres

season 3
oli inary steammz

officers and engineers 2
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All storage yard tracks have three rails

: , the outsi i

Z.:?gge offo :t:.ll::eltrri Ifa:age and the i.nside rail ﬁxing‘u:slg;ii?;

T rs. In loading for treatment the ties

No, 2. For this work t;idm:;f;r:osg'sd g

. ? g 1s at a ra

;1;:&::;522 ixr)legr tl;,his is the case of unloading azi I::erl;bgiim

g ;ies cmsalt makes no difference whether theri

R iR ;ram; the cubical contents are prac-
3 e amount paid is the same. There

are 130 tie-cars used to deliver the ties to and from th
e

treating cylinders.

The location of the timber- i :
Pe.admirably s_uited for all pu:;?st;;l . biliim in i
imity to large timber areas. Green Sp’ring ig m nea:r prf)x-
of the Bomney branch with the main line :fa:hthe JUnCHIN
an_d Ohio system. The Romney branch, which S
miles to Romney, W. Va., and the Hamps’hir So e
road, extending 38 miles farther to Petersbu: uthern_Raﬂ-
t.ract of several thousand acres, much of .tg,bta.p 4 tl{nber
t}mber. .The outlet for all timber adjacent t(lw them'g S
tfoned is _by. way of Green Spring, and in n': hn.es Fig
tfmber it is in reality merely a question of ark‘mg o
timber at the plant to have it seasoned and tres;;%pmg 3]

—el

THE R. M.S. “KYLE.”

—_—

«Kyle,” which has be ; ;
at the Neptune Works of Swan, Hunte:naz“iul\:\’ia;;a;ng_ned
ardson, Limited, to the order of the Reid Newfoundland Cxch-
pany, of St. John’s, Newfoundland, went for a very suocom-
ful trial trip on Monday, the sth inst. ess-
The steamer is a finely modelled screw vessel of 220
beam, exceptionally strongly con-

ft. in length by 32 ft.
ough ice which she will often meet

structed for running thr
on her mail and passenger service on the Newfoundland and

Labrador coast.
The passenger accommodation is amidships for the first

class passengers These are 68 in number, and have a lar,
smoking room On the promenade deck, a dining saloon af;
music room 0N the upper deck, and state rooms includi
ladies’ room OD the main deck. , T
assengers are placed aft in two com-
eck, one for men accommodating 102
with sleeping accommodatiox;

The R.M.S.

The second-class P
s on the main d

partment
omen,

and the other for W

for 30-

The captain’s house is on the promenade deck, the other

re in rooms at the sides of the engine

d the seamen, firemen, and stewards are forward
vided with a complete installation of

2 search light, an efficient arrange-
e climate, and wireless

casing, an
The steamer is pro
including

electric light,
heating suitable for th

ment of steam
telegraphy.

The propelling mac

jon enginé

screw triple expansl
large boilers working under

hinery consists of a set of single
s, supplied by steam from two
Howden’s forced draught, the
whole having been constructed at the Neptune Works. On
the trial trip they worked without the slightest hitch, giving
satisfaction to all concerned, and driving the vessel at a

speed of 133 knots DPer hour.

The owners Were re!

their managing directors,
Tweedy, 0ne of the managing

Wigham Richardson, Limited.

presented by Mr. R. G. Reid, one of
and the builders by Mr. G. F.
directors of Swan, Hunter and
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DESIGN OF STRUCTURAL STEEL PLANT.

E. H. Darling, C.E., A. M. Can. Soc. C.E.®

Ceneral GConditions Controlling Design of a Plant of
10,000 Tons a Year Capacity.—A plant for the fabrication
of structural steel for the Canadian market must be equipped
for a wide range of work, for, while higher efficiency can
usually be attained by specializing on one class, it is not
always possible to do so for the following reasons:—

(1) Contracts of a uniform nature cannot always be
obtained; and,

(2) Almost any contract has more or less variety of
work involved in it.

Certain classes of work, such as building and highway
bridge work, are required during the summer months only,
while railway work can be done all the year round. By
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Location.—The location of a structural steel P-lag:h:
subject to the same general principles that influence i
manufacturing enterprises, and, while there may l?e 2
secondary conditions that will have more or less Welgh;' of
four main ones are: (1) The market; (2) the 5}191:”
the right class of labor; (3) access to raw material;

(4) the supply of power.
5 on

1. Market.—The market for structural steel depeng_sm
the class of work sought. Railway work is so widely ot
buted that good railway connections are of moOr® 1Inra’ces
ance, within reasonable limits, than location. i
do not necessarily enter into the question, as e
haul all such material and erection equipment, which ¥
use of their own roads, free of charge. For this rea®
well as others, connection with several railways is ) 9 e it
For mill building work, the greatest demand Wi, ased
industrial centres, although much of the same class 1% chess

g = . . . . L3 c .
properly combining the two classes there will be less chance in large public buildings, such as armorles’l i1ding
e 3 4
of slack seasons for the shop. auditoriums, rinks, etc. For beam and gener
o e
T 1 i '
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Fig. 1.—Showing ldeal Layout.

But apart from this, as the plant is a new one, whose
market is not assured, it should be laid out with the idea
of doing general work, and then, as the company finds its
place in the business of the country, it may develop those
lines which prove to be most -profitable.

To secure this desirable flexibility of capacity in a plant
having an output of 10,000 tons a year, it will be found
advisable to have two main departments: first, a structural
shop for all kinds of light truss and beam work, with facili-
ties for handling pieces of five to ten-ton weight. Second,
a girder shop where fifty-ton girders can be handled eco-
nomically. A plant constructed on these lines, with all the
necessary subsidiary departments, will be able to turn out
any type of railway bridge up to 300 feet in span, and at
the same time can be operated efficiently on any ordinary

light work.

* McPhie, Kelly & Darling, architects and engineers,
Hamilton, Ont. : J

o
work, such as building contractors require, 13!8’;5 xﬂ&’,s‘
mercial and business centres are the best markets- build‘
of such material has to be transported by team 10 £ ypsf
ing site, good roads are necessary to handle this ans »
Steel highway bridges are required to replace old $ api®”
the well-settled rural districts, or for new bridges e
growing sections. i.en 7

In finding the ‘“‘centre of gravity” of a market; afﬂegt
point from which it will be possible to serve the
number of customers, freight rates and cost of trans
should be considered rather than distances. o!'l_ e o
.
10

causes, due to questions of competition and pec

ditions existing in Canada, it will often be foun h n'
vie®

costs more to make a shipment to a nearby plac®
one at a greater distance. From a shipper’s point 2
therefore, the latter place is nearer than the form®

The value of a market, however, depends
the amount of competition that will have to be
finding the centre of gravity it will be neces$ary




Ju_ne 5, 1613,

13
Weigh
t57? :
wen to Vari cer . 5 . g
they are Sel’Vous cities or districts according to how
ed by existing companies.

2 Labor,_
:Ectmal steel izhse cost of labor in the manufacture of
righ, ¢ Questio uch a large percentage of the- total cost
t king s n of obtaining a sufficient supply of the
i erves careful consideration. It will be neces

Sary
leagepe” 1€ fi
st ;

Wiﬂfrs’ and theseplace’ to secure experienced foremen and
can only be obtained from other plants.

in up in-

tells, 2eSe 2

to“igent | ekt possible to trai

°’xane- changes that o a great deal of the work, but, owing

hag 1zation, the are constantly taking place in a large

Some exper‘re will always be a need for men who have

MoTe rend;] ience in a structural shop. Such workmen
v be obtained at some point near or in easy

other
structural plants, while at other points it
employment

e neCe

s

Dantment to i?éi to. S well-organized

ligg 3 Tequireq t after this. As many as two hundred men
AV mean t% operate the plant, who, with their fami-
by it. at one thousand persons Will be sup-

Ray

sh Ma .

"rz Squli::”a:._Apaft from a small amount of machine

Busin materiap’: uch as any manufacturing concern uses,

e "S55, ang thmea.ns only one thing in the structural steel

Used jp fabat' is the rolled steel plates, beams, angles,
ricating. There were OVer 600,000 tons ©

im
Dart DOrted . >
Of thi into Canada last year and by far the larger
1 material.

Mo,  this )
i zt % t isngg:t” was in the form of structurat I
Vang, etre, pyp s from the United States, with Pltts!)urg
D°rta§e in com P manufacturers are at 2 great disad-
the s'lo meanspetmg for this trade, because oceanl trans-
Ilz(} and Je more handling and serious limitations t0
to bet 18 of grength that can be shipped.
W S near a:t convenience to 2 structural steel company
Vhay , Mean 5 b.p 055”3_16 to its source of supply. Not only
gettinls Often oflg saving in freight rates at times, b}lt
they § Materig) more importance, it will save delay 1n
i , and when mistakes are made in shipments

m
the The fu:;;ee easily remedied.
This e necesr S ved a plant is from its source of supply
Very "equireg sary it is that a stock of material be carried.
proﬁtablea lot of capital, but, as a rule, it will be found
r.\(;‘ as well as a great convenience:
n pr& Strucmommmd with many other lines of manufac-
B Oportion tral. steel plant does mot need as much power
Doy Undreq ao its output, and in this case not more than
be inc n"eniennd fifty horse-power will be required. Tl'le
t form for it, as will be shown pelow, will

i, Clecyy;

' Mane Tical Sl
:v 1Se nufaCturin energy, and it is usually €asy to obtain 1t
hep “Sirab] g centres. But it may happen ;hatta;em};zr_
vantage,

e locati .
t cation does not offer this 2

R 3 Owea
B L have to be e ralled. This will mea?
. i«:hof extra capital and an increase in operating

ﬂuenceere are must be taken into consideration- ;
e iy Oi(::l great many secondary conditions that 1%
b, all Tom muH(-)f.loc?tiOn. such as climate, special induce-
Teq desery, icipalities, personal preference etc., which
ndllstt at 5 m.c areful consideration, but it must be remem-
o Ch for an l:it;ke made at this stage will handicap the
1§ olee o €.
for readili; s';e'fAn ideal site for, a structt
Oulq bcomparaot‘ tainable. A large area is € g

Made flVely small plant, while ample PY?WSWP

= or growth. Judgment must pe used in this
) o(:, much land might be 2 purden to 2 new
Do Mg, , “CVel I-lnt(;le other hand, a valuable in
ﬁthssible e a4 1 have a water supply 2% 0
S Tor i Tast ong railway connectioh ¢

M ing Mmmediate neighbors it i convenient
Ustries, for these not only supply the

E“Te, We

ral steel plant
sential, ever

Sho Day, °
t ll]d b,e or
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items of raw material, but t
o il : y end to create a lar,
9 & ntg ;‘:1; sf;t;: Zhould be convenient to the ho!::: oi.al:’c:r
i éreat’ 1:_>art from the question of wages «
er influence on the problem of Pty
a permanent and efficient organization than t(l)]. R
is.

It is not necessar i

y to discuss all :
that may occur : all the possible variati
i 0 a}; o shind th give a satisfactory site forlatswn;
» hape o the lot, the location and’ i
rai way con.nectlons, position of streets, etc number of
site a special study. The necessary or’ SR Ah
sirable features are:— » or, at least, very de-

. (1) Sufficient room to arrange the switch
ings conveniently, leaving ample room for ect es and build-

xtensio
(2) A storage yard at one end of the plant w;s.

ere cars

may be unloaded and material stored
(3) A corresponding area at the other end
extent, to serve as a stora i e
ge yard for finished work, with
, Wit

facilities for loading it for shipment

for : "str:xdcet?llrall-:zzut._mg. R S

: £ i lot of fourteen or fif G

six hundred feet wide and one thousand fe teen acres,

north z?nd south. A railway, from which S\:itt 1101:[;. lying

is assumed to run along the west side :n:sa‘::nblbe
2 ublic

made,
the north end. The outstanding features of thi
s

street at
plan are as follows :—
The buildings are placed approximately nea
of the lot, leaving the ends clear for stock afdthe 'cen.tre
The office, power-house and template Islhoshlppx-ng
ve to be of a permanent type of constru f" o
placsd .along one side of the lot, where they will Vo
fere with future extensions of the plant Th] not inter-
and the smaller departments are arrang;ed ale storerooms
manent side of the main building for the sam ong the per-
east side is left clear for additions. e reason. The
The service tracks are brought in between the buildi

ies and .materials may be readily \.mloa:;‘d Ings
. d. It will be of great convenience to h oo
connections with the railway as shown. A doubl ave two
permits the passage of cars, and gives as well m e track
room for Fhem. A cross-over between the track ore'IStOI'ag'e
great service. One track should be run into thes l\:nl be of
the travelling cranes, SO that long and heavy pi shop under
Joaded directly on the cars. It is very n eCEE;eaCes may be
easy curves on this, for long girders, loaded on sry to ‘have
will be brought out over this track. For this reVeral cars,
pecause heavy locomotives cannot take sharp ss:“:n, and
should be kept as low as possibl:S’ 'ISE:

degree of curvature
shown have a maximum ok anS: - wlitoh ahdi\d
d the limit. At some future time anotheru‘t 21‘:
long the west boundary, where cars of rzt;h.

+ may be stored when not in use

yards.
will ha

so 'that suppl
where require

curves
considere
may be put a
erection departmen
Regarding the arrangement of the various buildin

departments, it will be noted that the S HiCa s placedgs and
to be the first building approached on entering the 510 as
Room is left for building on a new front when largef ana:i,
more elaborate offices are required. THe poweribonas boielm

nd template shop can conveniently be placed in Oc;r.
divided by fire-walls, or in a series of buildin e
h end of the template shop may have a temporagS.
b swill allow it to be extended if necessary, but 20
e and boiler-room should be made of good proe
it will not be possible to enlarge these buildings-

room 2
buildings
The sout
end, Wth
power-hous
ortions, as
conveniently.

This arrangement places the power-house near one boun
dary of the site, SO that high voltage power lines may b‘;
prought into it in such a way that all danger of accident

ated. At the same time it is at a

from contact is elimin
central point from which it is convenient to Bieibuts
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power to all parts of plant. A small tower at the north end
of the power-house forms the transformer room, and the
main switchboard may be placed along the wall between this
tower and the engine-room.

As the plant will probably be run by electrical power
purchased from a power company and not generated at the
plant, the boiler equipment will be largely used for heating
purposes only. The buildings requiring heat will be the
office, power-house, template shop and machine shop, and
these are grouped around the boiler-room so as to make the
distribution system very simple.

Templates.—The product of the template shop is used
altogether at the south end of the main shop, where the
«markers’’ do the laying out. It will be desirable, therefore,
to have the template shop as convenient to the markers as
possible, as shown on the plan. It will also be in easy
reach of the drawing office, which is over the business office.

On the other side of the tracks, convenient for receiving
and shipping (and also at the permanent side of the plant),
are placed the storerooms, machine shop, rivet and bolt
shops, and the blacksmith shop. These departments are
relatively small compared with the rest of .the plant, and
the space allotted should be quite ample for all requirements.
Extensions, however, may be added at either end, and the
partitions between these departments may be made of tem-
porary construction so as to be easily re-arranged should
it be found desirable to make any changes in the future.

AN

pr——

[—\\

ANNNNNNN

F SN 1

Tem/o/afe Sho,_q

The position of the storeroom, with its platform along
the tracks and road in from the street, permits supplies to
be readily handled. Its proximity to the machine shop, rivet
shop and blacksmith shops will save time in transporting
materials to and from these departments. As far as the
main shop is concerned, the largest item drawn from the
storeroom will be rivets and bolts and those are used en-
tirely by the assemblers and riveters at the north end of the
building. The storeroom is made of good size as by far the
larger part of the room will be taken up by bulky equipment
for the erection department.

The main shop consists of two seventy-five-foot aisles,
one for heavy girders and the other for general structural
work. As it will be the structural department that will re-
quire to be extended in the future, the girder shop is placed
next the storeroom and the way is left open for adding two
more aisles to the structural shop. Putting the girder shop
in this position makes it possible to bring the railroad track
into it.

Buildings.—The office building, power house and tem-
plate shop should be substantially constructed so as to be
warm, dry, and fire-proof. The office will be two stories
high, the second story being occupied by the engineering
staff. The power house and template shop will be a one-
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the cross
n on S

story brick building having a monitor, as show d
section, Fig. 2. The roof is of 2-inch concrete €arri® 3
steel purlins and trusses. The windows which take u:ni'
large part of the wall space, will have steel sash. The ™
tor windows will be on hinges so they can be opené® i
sections of the other windows will also be made 10 o%ate
The floor of the power house will be concrete. The te®? the
shop floor will be raised eighteen inches or SO abov® per
ground level and be of 4-inch mill construction with a2 e
foor of inch white pine. This makes a good floor
ing down work upon. 4in
The type of construction to be followed 1in the n:a'gg
building is shown on the cross section. A large perce?t o
of the exterior walls as well as the monitors will conSlsou
windows which will insure good illumination th_r°ug ;
The balance of the wall area will be corrugated 1f°f1'dows.
the exception of the eight feet below the first TOW of W12 ¢
This will be made a g-inch brick wall on the north, .10
south sides of the building with a concrete windoW i
finish it off. This brick wall will make the building
more comfortable, both winter and summer. oo
For the roofs of such buildings as are subject b e
siderable deflection as well as vibration, and shock, if Sthan
ferable to use 2-inch matched wood sheeting rat el felt
concrete. As the roof is flat, the covering may be 4 g
with tar and gravel. GrelY
The frame work will be steel throughout and ©° s, B
self-supporting. Steel sash will be used for the windo®
it is only by its use that the large windows can be, 2458 fett
In dimensions the main building is two hundr® foot
wide and five hundred feet long. It consists of oné syer®
and two seventy-five-foot aisles with a sixty-foot tran'l be
aisle at each end. An economical length of bay Wof the
twenty feet. The clearance between the bottom €hof ald be
truss and the floor in the seventy-five-foot aisles 7 prsé
twenty-one feet to allow for air hoists, etc. In the 2% to b°
aisles and the girder shop additional head room will havi goof
provided to allow for travelling cranes. By making i 008
at these points as high as the roof on the monitors 23810
appearance will be obtained. In the machine shOP, igh!
fifteen feet will be ‘sufficient clearance. Too much rbelt’
here means a more difficult building to heat, and 1098°

for belt-driven machinery. y and
All trusses whose bottom chords are at the ﬁf::ﬂo five
twenty-one-foot level should be designed to carry fﬁ"

o
ton trolleys without danger. Use a factor of Safetythe t°°f
1

for one trolley and of three for two trolleys. old pe 7%
live load at least fifty pounds per square foot shou W fall #
vided for and, for certain localities where the sno

unusually heavy, the live load should be increase®™ am’.’l
there is any possibility that a column will have ' oriﬁiu .
jib crane, provision should be made for it 10 the wh“:

)

design. This refers to the columns in the girder y
those along the west wall will have to take fadlcal'res s’
while five-ton travelling jib cranes for riveting M2 4 oy
to be supported by the east side. Particular caré s'nﬂ' i
taken with the design of the bracing for the build t0 o
the bottom chord system should be especially €85
the whole structure together rigidly. v aiglct
To facilitate the transfer of material from onehouldw
another the interior columns in the structural sboP i i
so arranged that the bottom chords of the trussel &8 1
continuous trolley runway from one aisle t0 anoth .d l’l’c‘
is done by spacing the columns forty feet centres ftf‘"‘7
ing them in the middle of a bay, carrying the roorrbe :
on longitudinal trusses between these columns-
wall is filled in with temporary columns t0 carty
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aq sigip
a151e1 is ag(.iedTheSe can be moved further east when another
B will b : ;
eorl.(' to ﬂoo: :;:'CCSS%IY in order to attain economy in shop
» 1t will be fo e main building. All things being consider-
: Workmen ‘::d that a wood floor will be comfortable for
eap as any’in ﬁasonably durable, easily repaireds and as
CGiVSO?r will haVerSttOCOSt' On account of the enormous 10ads
'ece’ it should be m SUStam .and the rough usage it will re-
cihdes Or- stiingers a fe of 3-inch red or white pine. Nailing
DieCers thoroughl of 4 x 4 timber should be bedded in
» S should be y rammed and smoothed flush:  These
Caution shOuldSDaced from three to four feet apart. Every
it s}?nd if there s :e takel} :co keep the sub-floor perfectly
lay; ould be tre ny .p0551b11ity of the wood getting damp,
: -'nli. ated with some kind of preservative before
B, Chiner
si;:rte is probzbfyq“'tll’lment.——T]?e machinery equipment of the
Nt ol 3 e most important question t0 be con-
3 large pro caes the output of the plant depend on it,
Bt 64 ip°rt10n of the capital of the company may be
pment and, unless every department is nicely

ced
th sy In
€ ty ore o L »
ime r less of it may be unproductive much of
quires in its

shearing, punching,
d general finish-

P,

e man
uf
theacture: of structural steel work €
straightening, cutting,

reami . . 0112
ing, riveting, milling an
1 sections.

ovide at least
1 invested in
tion ©

as: Tationg
. >tmb]j
1 ng,

g
of
a ]ar
ge number of different stee

tyw
. Woulq
b th
inery ¢ erefore, be necessary to Pr
But the capita

ﬂlach
a
h the expecta

it .n“factuirinthese operations.
og, 28 able 1o plant is subscribed Wit
Drog Which iy turn out a certain amount ©
mach: So it will 11)1 et a certain percentage 0
of ¢ €S of each & necessary to have enough
ment_e blant W}Cl k.md to make the capacity
of . °Bed ahg at is desired.  For reasons
It t £ variesv‘z’. the proportion of each class
ang jurefore bec;dely with different contracts:
fnent &ment tq ;n es a matter of experience
i§ 5 L° insta]) x on the amount of equiP”
, as the most careful figuring

whi .est Very a %
pproximate. The first item
g machines €

Quiy, 1t s w

e el ,

o, ;¥ rOmltLO- fix is the number of Tiveti® >

> ang is the number of punches may be decided
joned accordingly.

the
°bsern purchasr-ESt of the equipment proport
buy ved, It V;Pg machinery certain gener
dem:lachines hlu ‘be found advantageous i
the hn that w'f ving a rated capacity well
c*’iseseaf’itfr mal ! be made upon them. Be
Copy,, > Ve the chine will be more durable
Vig :rati"ely ﬁ)lant equipment for a wider T2
Spene 20 e ittle extra cost. At the very 1€
Stve, mergency which otherwi i

al rules should be
n the long run to
above the average
sides the fact that
it will in someé

nge of work at

It
Wid the
y ely dmn
Sty Vit wipy and for a certain machin product varies
i ome times be found economical (when the cost
o smaller

I Ty
ach; etlng a lar :
Ze machine is high) to have tW b
the first with sul”

ﬁcie S ins
Qa.DaI'lbtl aDaCi:ead of a single large s
D%an e tak? for the average requirements and the seco?
ar np tads ng care of the extraordinary demands:
o i locatioout’ duplicate machines maY be required at
uboni transpons, it being cheaper to ODETa o twO
W}tx. It material long distances ©0 have work done
8 oo € Compy; g
"Z:D‘ ar: l:l:cated machines are t© be avoided, 1t will
Stagy dif’l’ere start to buy machines ! at may be chang-
uSe_ Fent classes of WOrk' provi ed they are not in
or example, the plate 15 should pe made

Mochine SR
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a combination of bending and 1 i
ot o i §tra1ghtenmg t
orie bli el;e ::debso that either cross-cutti!::I:Sc;r slee
die. The light rivet'y e put on to replace the punch i
ton S bl ing machine should have one or od
S i th; stakes to be used for column or ::grt‘,
B mWFil(Y, at the cost of the extra parts e;
ey 'l ake the change, work could be dan
2l A € Tequ’xre two separate mach i
Thwou ttprobafbly be idle most of the time 0 Y.
e matter ¢ X
chines and other ;ac%gscms,‘ s e
Their capacities, acc 5 e o .
T y essories and other outstandi o>
r careful attention, but the disc . 'mg o ehst
e removed from the province of tﬁ:];r;e](::n:r};::;

items is a littl
1 lay-out itself, and will not be

investigation of the genera

discussed.
Arrangement of Machi
nery and Routes
for Material.—

The arrangfzmetr}xlt of the machinery and the establishi
r i 1
of the most diﬂi:ull?az:xe]gal S through the shoxs) lixsléfomf
with the design of a st perplexing' problems in' conn A
" ructural steel plant. I ection
{naterlal should enter one end of the shop a d" theory the
it from one department to another, emer ir:] pass through
end as finished product, without having oi g at the other
a.round or carried back over any part of < ce been turned
tice, however, there is such a variation in th rou:je. .In prac-
the Yvork has to be performed—due to detaile e which
special requlrernents——that no fixed route Cans bof de§1gn and
At best 2 material route can be laid out onl 2 maintained.
way, observing the following principles:— y in a general

the routes

Sl i )
Bt

Sroweryze
petyze ! Sh5n

Ercr‘m;v on A B {er Drowig 1)
Arrange the plant for that clas ;
to be the most plentiful.  If it is sn(;f:e‘::::{y v:}l:ldl ey
terial be re-handled, let it be the shorter and 1'a ey
rather than the long heavy ones. T s

Sufficient space, sixty-five to se :
tudinal direction of the shop, should ;:I}Z’t f;:ttw;n g lo~ngi-
so that, under ordinary circumstances, there ;n'l;nachmes
crowding 0T interference. Material over seveni - o
length may be considered very unusual and wheny Hrn
occasions, it becomes necessary to take care of it 30
less difficulty and interference may be permitted '.rmore. g
th. whole plant for it would add very materiall;r t ohdemgn
of buildings, while the increase in the distancgo the i
shorter material‘would have to be transferred wo:‘ldt i
the cost of operation of the plant on regular work T
The material will be sorted out in the stock. d

any with kinks of sharp bends in it will be taken diyrar land
the straightener OrT plate rolls as the case may be. e;:ty 'to
then be put on the trucks, taken into the shop and. 'ltdw111
the markers’ skids. From here it will be taken to ther.te .
cutting machines, and then on to the punches. As i
punched it will be stacked up until required for assembllt‘ o
when the various pieces are bolted tightly together, tak 3
the riveters and riveted up. Reamed work will ¢’>f c Niag
pe reamed before riveting. The work may now,be ﬁo.uLSe,
up, cleaned and painted, and as soon as the paint is I:il:y eii

is ready to ship.




818 THE CANADIAN ENGINEER

A study of Fig. 1 will show that the machines and de-
partment are arranged approximately in the order mentioned
above, starting at the south end of the plant. Variations
from this rule are due to physical limitations, or are the re-
sult of experience.

(To be continued.)

———

NEW STEEL PRODUCTS COMPANY

Several Canadian steel industries are to be merged as the
Steel Products of Canada, Limited. The participating firms
are the Gananoque Spring and Axle Company, Limited; the
D. F. Jones Manufacturing Company, Limited, of Gananoque,
and the Dowsley Spring and Axle Company, of Chatham, Ont.

The capitalization of the new company is as follows:—

Six per cent. bonds  ....ceieaiiniienes $600,000
Preferred stock, 7 per cent. .........o0e 750,000
Common stock e s L L s T 750,000

$2,100,000

PRSI

Seventy-five per cent. of the securities in the new com-
pany has been taken in lieu of cash by the holders of stock in
the amalgamated companies, and that the rest will shortly be
offered to the public for subscription, by Messrs. Richardson
and Company, of Montreal.

Mr. W. T. Sampson, for many years manager of the
Gananoque Spring and Axle Company, will act as managing
director of the new company. His long association with the
Jones Company and the Chatham concern, the latter of which
was a subsidiary of the Spring and Axle Company, render him
particularly well qualified to direct the Steel Products Com-
pany, and the future of the consolidation is looked upon as
exceedingly bright.

The Gananoque Spring and Axle Company has been en-
gaged in the manufacture of steel springs and axles for up-
wards of fifty years, while the Jones Company has been in
existence for an equally long time, and is among the foremost
concerns of the Dominion manufacturing shovels and other
steel specialties. The Chatham company is a comparatively
recent organization,

———

RUBBER FROM COKE-OVEN GAS.

A recent issue of the «Bulletin’’ of the French Society
of Civil Engineers contained a paper on “Coke-Oven Gases
and Their Utilization,”” by M. Gouvy, in the course of which
he refers to a new application of coke-oven gas, viz., the
manufacture of artificial rubber. M. Gouvy points out that
after prolonged investigations conducted by various chemists,
with the object of finding a substitute for india-rubber, it
was produced synthetically by the processes patented by
Bayer & Company, of Elberfeld, which were based upon the
manufacture of butadeine. More recent researches, however,
have shown that rubber consists mainly of a hydrogen car-
bide, most complex in composition, viz., isoprene, the
simplest form of which is butadeine. This having been
shown to exist in small quantities in the crude gases of coke
ovens, the above-named company based their process upon
its polymerization into isoprene, i.e., rubber. The raw ma-
terial is really extracted from coke ovens by a special treat-
ment of benzol, which distills below 25 deg. C. The manu-
facture of artificial rubber by this process is still in the ex-
perimental stage, and the cost price must be very high, but
M. Gouvy thinks it may be reduced.
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TIDAL WATERS AS A SOURCE.OF POWERZ

By C. A. Battiscombe.

o d)
At a meeting of the Society of Engineers (Incot'Porate

held on Monday, May 5th, a paper on «Tidal Waters atht-/
Source of Power’” was read by Mr. C. A. Battiscom?™. he
object of the paper being to draw attention generally ,w
commercial possibilities of hydro-electric installations n tﬁ‘
British Isles, more particularly with regard to the use ™,
tides. After some introductory remarks in referenc® e
intervals and the range of neap tides, the author pOI¥
that in this connection the head of water available for i
ating turbines cannot exceed one-third of the range o' “. .
mum tides. The form of installation required for 2 co o
ous output of power is then discussed, the chief object
to twin installations, so placed that the tidal inter‘ml attbe\':
one will not synchronize with the tidal interval at the ¥ ts
being pointed out. An outline is given of the arran® eadr
proposed for the constant maintenance of a working AV
by means of a chamber for the turbines, connected bY o
to the tidal way and to three reservoirs in which the 109
water may be impounded, and to this is added 2 descﬂpaﬂd
of the proposal of sequence of flow between the tidal way
the reservoirs. et
It is claimed that the utilization of the tides for p:fw
purposes presents few engineering difficulties as far 2% " ne
ciples are concerned, but that the real difficulty lies ™ of
question of cost, and therefore in the choice of the sitg
in the design of the structural details. e
The expenditure on commercial works that an engial’"
is justified in recommending is suggested, and some g
tory remarks are offered in respect to various items = .
in the rough estimate and to the principles gov® 2f
the economical capacity of a proposed installation fo: o8t
range of tide. The rough estimate follows next an od i
of the Board of Trade unit, obtained from the P fgul’"
stallation, is then considered from the point of view OiciP”".
ply and demand, both from a commercial and 2 " fiod‘
standpoint, on the basis of annual expenditure over 2 o iRE
of fifty years. The paper concludes by insisting °2 rdﬂ’

. e nle
portance of regarding the supply of fuel as 2 mat;usdbie
concerns the whole nation; that the demand for co ctic?

i
fuel is continually increasing, and that coal being prafo 10
the only fuel found in England, it would be meré by P
neglect any other available source of enerzy Wheteducﬁd'
present rate of consumption of coal may be sensibly.r ﬁ’,
It is submitted that not only can the tides be utihz.enwﬂh
constant source of power, but that, taken in conj“nwo W"
the power that could be derived from fresh-water 3151‘4
their utilization would be a great gain to the comm® 4
industrial interests of the United Kingdom.

— e o ——

o

MOOSE JAW ELECTRIC RAILWAY COMP:I',;«:
The gross receipts of the Moose Jaw Electric R%
877,006 for the past Mo”

$

Company amounted to y
1,607,770 passengers were carried. The assets of t_}(‘:
Jaw Electric Railway are placed at $573,367. of w’me pal

128 is in plant, property and equipment, an¢ .. .g
of $2,230 is in accounts receivable. The liablbul
capital stock (paid up), $480,271; bills payable'
accounts payable, $22,581; and a profit and loss Y
$15,350. The company’s officers and directors 3“]'
dent, Mr. A. A. Dion; vice-president, Mr. Newto?. °
secretary-treasurer. Mr. D. R. Street, and MessTS: =g,
E. O’Connor, T. Frank Ahearn, P. B. Mellon,
and Charles E. Armstrong.
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FACTORS IN PLANT DESIGN.

As one of the earliest fa i
- ity ol actors of industrial e
. nc}’)pmorc t;)mlf)e;itr(')l?l ccl)nslrucnon and opcr«alligflon?l:ny,
B ik Con; 1-11) hase open for thorough ’co i
= madg «.ucp(.j:nzgzlr{) (.)lfd.lhe many demgilct
v e P uilding af srecti
Vi uihzoiti:]nig ofI work from its rgw ‘stt(::arte ks
e 2 Stu(i,; ?]o]leh these initial stages bcil:ml' v
cost throug’hout the’ e'm}s mlfCh i {()\v opergt'm-
be in service. Such }ilt B ek he s wi
labor, power, arrans:en?::fl 11? loqat'i.on, markCF"C]OStW:)l;
=g extensionhs e 'f) buildings and machir
early stages of desig gfnen most careful stud in the
expenses to such a de Sn’ .requ_cntly s 'Oy,m .lhe
i e \;in(]if'rfc that if computed over perating
i licate a thorough initial i 'i‘hr}llml')er
In‘\] IRt ‘clonzxderable sum. A
his article dealing with asio
steel plant, M S atatey T 2 design of :
phnsepof e;lai;éeli)rl,lr~llgg .gilves adequate ntlcniistmcwr;‘ﬂ
tages to bebdcrivedgfr(fSIgn’ and clearly cites thz t(()i iy
pearing upon the efﬁcierrr':t n};hp](\. provision for co ;;'Yan-
Stiding of A in(lllqir; itions

ru

—_—ea»o———

THE MASS CURVE IN D
‘ ETERMI
o s

It is only very recently the .
;:ed to determine the yicf’d“:)?l::h‘:q';:;':‘;:(;”"’g}‘lhas been
m y . i s v .
th;lOng‘l?cl)lllemtieOfd,-‘y.n,ter which can be oblnimjﬁ n:im'“-
5 ds i 4 . lLSt.Cy(‘lc of years (‘()\'c--— ally
records is excfsedmgl_v difficult to obtain if it ered by the
z(zlrs\/e:ufx:rrt]i]? information by numerical m(-::xt]\-ls ?}lfltempted
lyzing the ;(l)c‘: zf‘e"‘d}’ and convenient method gf I:HSS
that it has not bce::) stream, flnd it is rather surpri:;?:-
diagram is used for ‘morc "Vld(‘]y used. This cur e v
g or computing the yield of w5
f{om a continuous series of gaugings, and a watershed
time for determining the volume of ’r(: at the same
required to store the flood waters for (13~‘0r\101r capacity
gg‘);lghr} hseo nf:ztlzodmaintain a specified é;erlsl&,imsqn of
2 e me od was first described by 7\1‘ fate, pt
Freegapﬂm h;f report on New York’s wétex: ;u J(l)hn %
4 therlgai}l,;' tore r:loer:?ﬁd consists in adding up tphpeyéotal
the whole period SF y yield from month to month foi
lotting the succ _gaugings under consideration, th
: : cessive steps of accretion of tl F 5t
as an irregular line or mass curve. o (e he mass
draft may then be assumed, and its iuC"'Slre.d rate of
lotted to the same scale, and of a Un;fo”sesswe sums
draft curve forms a straight, inclined line Ta;e.. This
made to start coincident with some point H and if it is
the mass Curve, the divergence of the two cr summit on
sive points serves to. show ‘the volume ofusrt‘gi.s at suc-
C en required on this date to he age tl}at
tained the re.qulred rate of flow up to that ti it i
A very interesting paper o bl this l::e.
method was used extensively is one read re alss RS
the Western Society of Engineers by (;eorceentg before
and L. R. Howson. In this paper the vari%ug : Tho-w
the computation of yield on the Hickman Cr y ksteps in
shed, run-off records of which are available f: £ waler-
of twenty-six years, are analyzed. This discursg: period
well repay careful study by the hydraulic er{ 4 S will
ested in the sfudy of  stream flow. Thegineer e
acreage of drained agricultural lands will gtcr:]?Se.m
crease the run-off .and continue to lower the ie:; g%' 1‘;1-
ground water With the exhaustion.or full deVelOmen(:

ces
would have bee

AL
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of ground water supplies, the impounding of rainfall in
reservoirs will be necessary.

One of the most significant conclusions drawn from
the above paper is the vital importance to be placed on
the length of the run-off record. This is well shown by
a few figures from the paper. With an available storage
equal to 12 inches on the watershed a daily yield of
3,600,000 gallons per day could be obtained. Let us
suppose the record ended with 1goz, covering a period
of eighteen years from 1885 to 1902, inclusive. During
this period the driest cycle of years occurs from 1889
to 1goz. Assuming the same amount of reservoir capacity
available as above, we find a daily yield of 4,300,000
gallons per day could thus be obtained.

Selecting the period from 1888 to 1898 from the
record, we have eleven years during which time, even
in the driest years, 1894-95, a daily yield of at least
5,800,000 gallons per day could be obtained, based on
12 inches of storage available.

These facts show very conclusively that by using a
record of short duration some very erroneous conclusions
as to the least yield might result. The following tabu-
lation, taken from the paper, shows clearly the -value of
the length of a run-off record in the computation of
yield :—

Least Per cent.
yield during based on
Length of record. driest cycle. 26-year record.
Twenty-six years ......- 3.6 M.G.D. 100 %
Eighteen years ......... 4.3 M.G.D. 120 %
Fifteen years ...... e s s M G DY 125 9
Eleven years .....co.oe- 5.8 M.G.D. 160 %

Even with a record with 26 years of run-off data
available, it cannot be safely assumed that a drier period
has not existed previous to those records, or may not
again occur at some future time.

—_— -

THE INTERNATIONAL JOINT COMMISSION.

In The Canadian Engineer for May 1st and 8th we
commented editorially upon the Livingstone Channel in
the Detroit River, since the opening of which, last Oc-
tober, the town of Amherstburg, Ontario, had raised
strong objection to the proposal to construct a dam at
Bois Blanc, the purpose of which was to maintain the
normal depth of water in the river above the channel.
The objection brought forward by Amherstburg was that
the proposed dam would divert a large body of water
into the narrow channel between the town of Ambherst-
burg and Bois Blanc Island, increasing the current to
such an extent as to render the harbor practically useless.
It was further predicted that the ice brought down by
this increased flow would destroy docks and personal
properties along the water front. There was also the
danger to health from Detroit City sewage, which
would be diverted in proximity to the shore at Ambherst-
burg. g

The commission handled most admirably the test
consigned to it. In conclusion, it deemed necessary
the erection of a dyke for the improvement and safety of
navigation, but that such, if built on the west side of
the river instead of adjacent to Amherstburg, would
reduce the velocity of flow to the desired degree, at the
same time not affecting the flow in the Ambherstburg
channel. Its recommendation to the Governments of
both countries was that a dyke be built upon this loca-
tion; and further, that considerable excavation work be
executed on the west side of the Livingstone Channel,
and that the shoals on the east side be also dredged.
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A SEWER DISCHARGE DIAGRAM.

e
By J. M. M. Creig, A.M.1.C.E.*

[Thinking that many of our readers who are interested
in sewer design and construction might care for an extra

copy of the diagram accompanying this article, we have
had a few extra copies struck off on coated stock, on the

back of which is given the formula to be used in con*
nection withit. Engineers who would care to receive ?
copy of this diagram may do so by asking for it—Editor:

The author compiled the accompanying diagra® i
sist in arriving at the best form of sewer for each part
case, or rather to give a choice of several sizes ©
with equal discharging capacities. . il

The diagram is arranged to show the discharge i ;ricl‘
feet per second of circular brick sewers, egg shapt ot
sewers, concrete culvert shaped sewers of the type illus oot
ed, and vitrified pipes when running full at any radlcon_
It also gives an indication of the velocity of flow in the 4 for
crete culvert types, but these velocity curves do not hol
the brick sewers.

The formula used was:— RERT i

Discharge in cu. ft. sec.—A C ¥R ¥S
Where A = Sectional area. Cof

C — Kutter’s coefficient for different Valueswct-
v R and N (taken from Wollheim’s 5
age mote book).

R — Area divided by wetted perimeter.

S = Slope.

N = Coefficient of friction—.015
.o13 for concrete.

The value AC ¥R ¥S was obtained for €2
section of sewer for a gradient of 1. in 100 and ba
together these amounts the diagram was construct
follows :— etC

The slopes whose square roots equalled 0.001» °'°c{
up to o.1 were marked down at equal distances vefti'
horizontal line from the origin towards the right 22 aslop""
cal line was erected at o.I, that is, at the 1 in ! off
On this vertical line a scale of discharges was maf for
Then the value of AC VR ¥S previously obtai?®
each particular size of sewer was noted on the zb?f’o
scale and lines were drawn from the origin throu8 thes®
points and on these lines produced the dimensions oe ;adial
sewers were written above a short length of line. t. 560
lines drawn on the diagram are through every 50 %™ ¢ isg 2
at 1 in 100 and are merely guides to the eye but b,y for®®

n
for brickwor® ®

ch Cfosi
ving g:s

thread to the origin a convenient straight edge 1%
which can be used in finding the following:— reqﬂi‘ed
The various sizes of sewers which will give the ™ gt

discharge at a certain gradient, the discharge a0 acef'
gives at any gradient, or the gradient required 0 give
tain discharge with a particular size. int?
If size is required stretch the thread oOver W diﬂ‘en’
section of the gradient and discharge lines and thehe ¥
sions can be read above the thread on the right of tbe g
gram as, for instance, at 1 in 400, 300 c.f.s. may 5 otd
through concrete culvert of 5 6" x 8 9" or 66" x7
7' 3" diameter brick sewer. v '}‘6
If discharge is required stretch the thread alathe &
line of the particular size of sewer chosen and read
charge where the thread cuts the gradient line. ne i
If gradient is wanted stretch the thread aloné cuts e
of the sewer and read off gradient where the thred ™ siagh
discharge line. The discharge scale on the larger bt s
for the pipe sewers shown thus: (12) is 100 timeA
the larger sewers, that is the figure 1,000 OT the 117
for an 18" diameter pipe must be reduced tO 10 c ks

*City Engineer’s Department, Toromto.
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CONCRETE CULVERTS.

By F. H. McKechnie, B.A.Sc.

Introduction.—The distinction between bridges and cul-
verts is not a hard and fast one, although Webb, in his book
on railroad construction, attempts to define the term
¢¢culvert’’ as follows: “The term culvert may be applied to
all water channels passing through railroad or highway em-
bankments, which are not of sufficient magnitude to require
a special structural design, such as is necessary for a large
masonry arch or truss bridge.” This seems to be rather a
mistaken idea of culverts which is much too frequently met
with, that, given a standard design or two for culverts, all
that is necessary is to choose which design to use and put
the culvert in place. Such a method of choosing the culvert
should only be used where all the conditions for the founda-
tions are perfect, such as rock bottom, in which case perfect
stability of foundation is assured.

There are a number of things it is important to consider
before deciding on size, style or shape of culvert to be used.

Waterway Area.—Where no reliable data in reference to
the volume of water flowing through a culvert opening 1is
obtainable, the culvert area may be computed approximately
by a number of empirical formulae. Among these is Myer’s
formula, which is as follows: The required culvert area is
equal to the square root of the drainage area in acres, multi-
plied by F, where F is a coefficient varying from unity, for
flat country, to four, for rolling or mountainous country
from which rainfall is discharged at a greater velocity. The
proper value for the coefficient, for any particular location,
must be selected entirely by the judgment of the engineer.

Talbot’s formula is another in common use: Area of
waterway in square feet is equal to C, a constant, into the
fourth root of (the drainage area in acres)® cubed. For
steep and rocky ground C varies from two-thirds to one.
«“For rolling agricultural country, subject to floods, and with
the length of the valley three or four times its width, C is
about one-third.” In other districts, not affected by accumu-
lated snow, and where the length of valley is several times
the width, one-fifth, one-sixth, or even less may be used.”

Formulae such as these two given depend very largely
upon the choice of coefficient so that they are valuable,
chiefly as a guide to the judgment, rather than hard and fast
rules to be followed. They indicate a probable maximum
and minimum between which the true result may lie.

On the legal side of the subject Engineering Record
says in part: Although courts have ruled that the railway
companies are not to be held liable for insufficient capacity
for extraordinary floods, there is too much guess work in de-
termining sizes of such openings. It is easy to establish
better procedure for selecting the cross sections of culverts
than exist in some railways. The main factor is the shape
of the drainage area and another, quite as important, is the
topography, also the effect on the flow of the character of
the soil. This factor rarely receives the attention it should.
A naturally impervious soil is rendered practically impervious
by a rainfall of half an hour and so will yield a much larger
run-off toward the end of a heavy storm than one that is very
sandy. A very wet marsh will also yield an extraordinary
run-off in a heavy storm. There are good formulae, but one
suitable for prairie is not suitable for hilly country. While a
railway may be exempt from damages, due to extraordinary
freshets, the courts will hold it strictly to account where the
channels are inadequate to carry off the water that may be
reasonably expected.
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The following decision was given in the case€ of t}:;
Southwestern Railway versus McKay, for injury to prop®
on account of flooding : ““It is the duty of a railroad C"mpane
to provide proper and sufficient openings Or culverts O
escape of water of all streams crossing its roadbed, 50 #° i
to flood the land of other riparian owners, whether at % s
nary stage of the water, or during floods which coul r?de
sonably have been guarded against, and if it fails t© o
such openings it is liable to any person damaged there™

Where there is no previous knowledge of the Couf‘try s
there are no records which could be of assistance de o
mining the flow, one of the safest plans is to puild & ¢ ot
porary trestle, which will not only provide an ample W.at o
way for all floods -during its life, but which will per® the
the construction of a culvert of proper dimensions undef ¢
trestle with the least possible interference with the C0° of-
tion of the culvert. The life of such a trestle would be ®

ficient to determine the area required closely enoug®

> L. et
Placing the Culvert.—In building a culvert it 1° I;':,Ct it
ways necessary to place it in the old stream bed, 1 " “pe

: . . o1
is often very wise to choose an entirely new SPO.'*'f 3

stream and culvert. The culvert should be placed i ° sple,
position that the water will come to it as directly 25 p.O g For
and will have the best possible channel away from s out
this purpose the stream may be diverted and cle?*““zi st
above and below the culvert opening, giving all e awatet.
age for the culvert of a clear entrance and exit for ”

Except where such a condition is impossible of 1€ otre
tion, a culvert should be placed at right angles t0 2 anti”'
line of track, on account of the great saving in the qv and
of the material used, the improvement in its appearan arist
from the fact that in the skew culvert new stresses ™ o 7
on account of the different position of the structuré
spect to the embankment.

Foundation Bed and Foundations.—Careful S°“n$f of
should be taken before locating the culvert and the ¢ o the
the soundings should, in a large measuré det?rmlﬂ g
character of the culvert to be used, whether plai? O‘I,Wheﬂ
forced. Patton says, in his treatise on foundation_s: ossib1°
structures fail, it may in general be said, that it is % so
to determine the cause, but in a large majority ©
can be traced to that part of the structure under 8% ound”
under water, and ultimately due to the failure of the rouﬁd‘
tion bed. For even if the part of the structure undet = opt
is defective in some of its parts, it throws an excesswefounéﬂ'
on some part of the foundation bed. Be sure © your p the
tion bed and foundation and except in extreme 53
upper part of the structure will take care of itself- “ired

g ] red
It is usually perfectly safe to build any culvert

the

i of
on material which can be called rock. Boulders 0F s‘::w,é
hard pan can also be called reliable for ordinary a shoﬂld
under good conditions. The scouring action of wat® pea’ s
be avoided in all cases. Confined sand is sal€ Otu 9o
load of any amount as long as it is confined and 58”&‘ %
water is kept away from it. Taken in general
is not a very satisfactory foundation. Compact 22 ced ¥
will carry very large loads, but it is very soon ren eti M
less by contact with water, as it is then 2 pasty 3% A ‘I.I-
gives away by flowing and bulging up aroun

Trautwine says, that on good compact grave
loam, at a depth below atmospheric influences, tw i da?’

tons per square foot are safe. Pure clay, especmllY 3 b
should not be trusted with more than one t0 oo 2 <608
tons, according to the case. Examples will be 81
later part of this paper, showing effect of different 4
of foundations, on actual culverts in the field.
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aTri?zzlv s"e""“"%ti_ons for GConcrete structures,—From
(1) Thernment Highway Report, 1911+
3bly be fel general type of highway bridge shall prefer-
Y be vari::dlows’ but 'limiting lengths are not absolute and
SN oo as occasion permits.
Overing ncrete arch, or concrete abutm
or spans up to sixteen feet.
A concrete arch or concrete

o forty feet.

C) A
length. concrete arch for spans exceeding

(d)
Sing Al.l concrete structures will preferably b
“8 mediym steel.

(2)
All parts of the concrete S

Ont

ents with slab

beam bridge for spans

Sixteep, ¢
forty feet in

e reinforced,

hall be proportioned S0
in pounds Per

as n
Ot to
SQuarg incixceed the following unit stresses,
Extreme fib for stone or gravel concrete:
farip res of beams and slabs, for pending- -+« ** 650
e bft StFess in concrete’ . 1ivio AL 60
g betv‘:een plain steel and concrete Iesa k= 60
€hSion ; een deformed steel and CORCTETE - ccfirtts 160
€nsio B0 S0ft steel ... .-+ i -  SEEREU Ui 14,000
High s:l I e speel 0. 17, RN AE 16,000
(3) eel, one-half the elastic limit, Put not exceeding -20,000
Signed o Reinforced concrete beams and slabs will be de-
Sy diren the assumption that compressive stresses may
lo ctly as the distance from the neutral axis. Nf’ al-
Ratio of

tension.
ill be assumed aS

oncrete having 2

ance v

w y

§ uli of 1111 b? made for concrete 12
elasticity of steel and concrete W

teen
c"ushingAll calculations will be based 08 € o
wellty_ strength of two thousand pounds per square inch 1D

: eight days

e 14) ;

s I’Ossibl;rhe bearing power of soils U
,» be based on actual test

nder foundauios shall,
his is im-

but where t

Tactic
abl
e, the following shall be used: Tons Per
ons
. S
Strong:n thick Teds ... .. .ss cemioanstd GUREEEI %
80 Dacfra"el and coarse. sandy Oiy (FEE RSN -
) 5 ? sand or firm clay, ALy R Y Ll 4
Bie: doderately QLY oot oo emiti GOt RPN 2
We clayry sand, not cemetitetl s -iPURH S E IS j
lliCkS ............ R
SR to
d and wet, yiclding soils eSS oto %
deter

(s) o
) The safe bearing power Of wooden piling>
m]ned B 62wh

Y the following: P = —
s-1

where 5

I

Safe load in pounds.

W _ .
B = Weight of hammer in pounds:
e Fall of hammer, in feet. L
f (6) = Penetration of last bloW: g h
. the
°"0wing}31:2:§ structure shall be designed 0 o
(a S: . :
E;ete s)teél dead load consisting Of the totalldwelgt};lt o:,e(i:;:t
2 & . :ncluding e
d other material thereits B0 T s e of the

eal'th

C §

Ocre Or other superimposed filling's deﬁfty b
ed an

feote
::blc footto be assumed at one hundr
ot, » and earth fill at one hundred

fo. s
l::_?t °0un1f°rm load, expressed !
ldge, t surface, covering the who

(c)
Oy, A ‘
tr ST any concentrated live load expressed 17
oes :Omon of the bridge, on tW° axles pe carrie
U the ix-foot gauge, two thirds of the load to P€

Tear axles i

ANADIAN ENGINEER :
. 23

(d) F?r floor slabs, a concentrated load expressed i
pounds midway between stringers or beams and 'e P
a base one foot wide. el

Materials.—Cement must be of a known brand of Port
land cement‘, approved by the engineer in charge of the w rk-
and complying with the requirements and tests of th Cor ’
dian Society of Civil Engineers, for cement. S

Fine aggregate shali consist of sand, crushed gravel
§tone screenings, passing when dry a screen of one- ue 5
inch mesh; and not more than six per cent. passin ¢ 3::3!
dry, a screen having one hundred meshes to'the lin vl ;ﬂ
The material shall be clean, sharp, siliceous and fear o
sized grain. Gravel, if used in its natural state a igi4sd
“ﬁn'e” concfrete, shall be of uniform character alg mak{ng
grain, making a dense and compact mass, s cr;l ‘liarymg
smaller particles will fill the voids between ;heul i
largest stones therein to be such as will flow reada_;ger, e
the reinforcement but will not separate from th v al'OUI?d
laying. Gravel shall be free from earthy mou]de L ]'n
matter. Should there be insufficient fine material tOt ot
fll the voids and make a compact mass, the deﬁciz g
be corrected by the addition and mixing of such Ancy'shal]
s?nd, and. in such manner as may be required %uatilty o
gineer or inspector in charge of the work. Should t{)e e
to be used contain an excessive amount of sand loarr; g'lravel
stones Or other objectionable material, it shall’be Sy
through a mesh of proper size. Where the sand and ;Cl‘eened
is thus removed the resulting mass of pebbles s?xe St“ﬁ
treated as broken stone and sand shall be mixed thea 'be
in the manner herein described for broken stone co::ewlth
Where large stones only are removed the materizlxl sh Cll;et‘:'
treated in the ordinary manner for gravel concrete rra:

The steel used for reinforcement shall have a!'l ulti
strength of not less than fifty-five thousand pounds per e
ind{ and must bend cold one hundred and eighty ng:e(E;a::;

te ick i
?mdcf:,r::.t r of the thickness of the piece tested, without

The water used is to be clean, and the mixture m
wet enough to flow into the forms and around the r 'I}St o
ment without permitting the separation of the coarseim iy
om the mixture in conveying from the mix % 1
forms. The weight of Portland cement shall be sl
be one hundred pounds per cubic foot. M

proportioning Materials.—The proportions of materi 1
to be used in mixing fine concrete shall be by me ol
e and unless otherwise directed by the engineer, shﬁ;n:é

gates fr

loos

as follows :—
Cravel Concrete.

(a) Abutments, piers and wing walls: One part of ¢

ment to seven parts of gravel. o
(b) Arches from the springing line, floor slabs, beams

and parapet walls: One part of cement to five parts of gravel

Broken Stone Concrete.

Abutments, piers and wing walls: One part of ce-
ment, three parts of sand, and six parts of broken stone

(d) Arches from springing line, floor slabs, beams .and
parapet walls: One part of cement, two parts of sami and
four parts of broken stone.

ijons given above, while incomplete, cover

The specificati
pretty well the usual specifications required in the building

of concrete culverts.
Types of Concrete Culverts in Common Use.

s—plain and reinforced.

(c)

Concrete pipe culvert

0ld rail culverts.
I-beam culverts, and box culverts.

Arch culverts—plain and reinforced.
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These types of culverts will be discussed in the follow- the actual conditions of construction. The assumed 108
ing pages, with examples of each. ings include:—

Concrete Pipe Culverts,—Tests of plain and reinforced (1) A concentrated load at the crown of the ring: o

(2z) A vertical load distributed uniformly over the hor!

culvert pipes.*

The tests were intended to throw light on the strength
of pipes placed in railroad embankments, and are valuable
“on account of the practical conditions under which the tests
were carried on. The main tests were made with a specially
prepared testing apparatus, which included a box of strong, (4)

i ¢
stiff construction, and the pipes were embedded in sand and On account of the uncertainty in these calculatlons’t he
difference of the intensity of the load at the crows an 'ﬁaer o

y )
e

extremities of the horizontal diameter, due to the d

zontal section.
(3) A distributed vertical load together with 2 bor!

zontal load, distributed perpendicularly over the sides ©

ring.

An oblique loading.

g %d depths of earth, need not be considered. In £emer®r

[ C pressures on the lower half of the ring will be cons!
/A to be the same as on the upper half. As reﬁnements e
A r._,_ i not essential, and approximations are permissible, € e(:ial.
g ”.)Tv‘, tions will be based on a thin ring of homogeneous 2 e
\ : s 7 having a constant modulus of elasticity, and it will als‘l)ittle

‘; { assumed that the changes from a circular form have
f i ; effect on the dimensions of the ring. i
Sl AR -;} /;7 /. For a load concentrated as shown in Fig. 1 @ the q‘;::d
@) a). <) rant shown in Fig. 1 b will be in equilibrium under the 200

14Q at B, a thrust %Q at A, a moment o.09tWd at £
the load applied through a saddle, resting on a sand cushion. a moment o.150Wd at B. (1)
Short rings of concrete and reinforced concrete were testel, At B, M is o.150Wd. .. metel
both under concentrated load and under distributed load. . For a point C at an angle ¢ above the horizontal dlan ¥ig
Mechanics of pipes and rings subject to external (Fig. 1c) the equation for the bending MO (2
M = Qd (0.150— ¥ cos¢) etweeu

pressure.

Bending moments and conditions of loading : The stresses
developed in rings subject to external earth pressure, as in
railroad culvert pipes, are dependent upon the bending mo-
ments developed, and, as the exact load coming upon the ring
and its distribution over the surface are difficult to determine,
the bending moment is in general quite uncertain, The
amount of the load and its distribution, and therefore the
bending moments on different parts of the ring, depend upon

Fig. 2 shows the changes in bending moment * 00
the haunches and the crown. The point of zero ben 8 ding
fant 18 ¢ = koo zo/i WAETEHIS point the sign of the bel
moment changes from negative to positive.

The expression for the deflection of the pipe und g 15
centrated load or for the change in vertical diametef is
0.0186Qd° and for the change in horizontal diamet®

er €00

a number of conditions, some of them being: the nature of EI 7
the earth used in filling; the method of bedding the pipe ; 0.171Qd"
the way of tamping the earth at the sides; the amount of the -E—I T
(g

lateral restraint or pressure of the earth horizontally ; the
method of filling and tamping the earth above; the condition
of moisture in the earth, etc.

is
Distributed Vertical Load.—For a vertical load’o:n in
buted uniformly over the horizontal section, 2S

%
Q 2215 P 742
£y
N, #ove BN (";}
\ #2285 \\ ‘ ',’ //
Y P - R 2. e A7) 2
g 4 ol K\Afl
S = o 25 \‘,”,// <
~2./2 ol 7 {
Glues o i ¥
e 77
/y. Z- - - = A >
; jobet . et
Evidentally in such earth as quicksand, the conditions Fig. 3 a, the quadrant shown in Fig. 3b will be & and‘

brium under the load, a thrust at A, a moment at &7
moment at B. gi ametcf
Calling the load on the ring W, and the mear il o
of the ring d, the moments at A and B, which aré eq” (9')
given by the expression M = 1/16Wd. el 4}'
For a point C at an angle ¢ above the h°f‘z°r:ﬂegt 4
ameter (Fig. 3 c) the equation for the bending 2° 0

may approach those of external hydrostatic pressure, and on
the other hand, in the deep sewer trenches the earth filling
may act so that its weight is carried against the sides of the
trench. In discussing the stresses in rings, it is well, first,
to find the bending moment for certain assumed conditions
of loading, then to make tests under varying conditions of

loading, and finally to compare these results with a view to M — 1/16Wd (1-2c0s%) tuo‘
determining the probable range of bending moments under In Fig. 4 is shown the change in bending mome“ben&
* . 3 tween the haunches and the crown. The point of zer;o:ﬁ”‘“

Tests of cast iron and reinforced concrete culvert pipe, ing is ¢—45°. At this point the sign of the bendin® i

by A. N. Talbot, in University of Illinois Bulletin. changes from negative to positive.
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,tioents at A zreSsure is denoted by g, the mo-

n 3} nd B will be given by the €qua-

; :)(/)_If’(l—q)Wd ()

int C at an angle ¢ above the

1 di
lameter (Fig. 5 b) the equation for
is

(6)
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Or]z
th, nta

equat.

io

b I/16VVI¢11( for the bending moment
I + q—2cos?p—2qsin’

. e 9)

the as in tp g moment becomes zero at ¢

Orizont ie other case. If the intensity

al pressure is the same as that o

th

o

i CA prescy

for 2t all poj re, q = 1 and M becomes

5 ints. This corresponds to Ul (&
is

ex

Prog teir:al pressure, and equal pressure
the o PMlaue Eu parts of the ring- d

A, Stribut oad.—In the case of the concentrated load an
‘ama arEd load it is seen that the bending moments at
thaou tat se large, and that the moment decreases t0 210
i ome point between A and B: If it was certain
no provision against bending
ding moment, and but
Howevers it must be
speciﬁed

1S ] 2
s In(:l::lilng was presents
i Dointzt the points of zero ben
l°adi M ming tCIOS? on either side.
'chan.ng’ the ¢ h.a t if there is a change fro® the
sed.  1f onditions of the bending moment aré
e Sl;(iOr example, the method of filling over
as to make the pressuré come obliquelys 25

would be
ends ©

f the hori-

Dojy,. 10 Fj
5 t. 1g.
’°nta: 3nd the6 a, the maximum moment
and yer Maximum moments at the
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Similarly, if ip a trench a slip of earth caused th
sure fo i against the pipe, as shown in Fi 6e pres-
the dlstnl?utxon and amount of the bending m - Hibic e
be very different from that of the usual vcrt?(l.‘lrlmlt W?UId
While an accurate measurement of the bending m oading.
such cases is impossible, yet in any case it i 07 b
]u'dg.e the amount and location of the bendi s s
w.lthm reasonable limits, and to provide str m}f y i
tion of the pipe to take the consequent streeszg: e

: Resisting Moments and Stresses.—With
thickness is small in comparison with the di ey Who§e
ference between the length of the inner andameter, e i
sma}ll, and the expression for the resisting moouter ovos
ordinary straight beams may be applied withourzlerlt o i
The length of ring (width of beam) will be e s
Call t the thickness of the ring. R e

For the rectanglar section i fegd
ment will then be 1/6ft* where ?fisthttlalglsgitth: B
motest fibre. In sections where there is no t;rr:ss ol g
mum Stress at the remotest fibre may be fonnds]to, i e
the expre.sswn for bending moment and the ex . eguatmg
the resulting moment and substituting the numeplfessmn i
at the section considered. If a thrust exists azlctile v;_lues

iven

section, this thrust may be considered to be uniformly di
is-

' | fig. .

section and the stress will be equal to the

tributed over the
sum or difference of the resisting moment stress and th
thrust stress. i

For a concentrated load at the crown (Fig. 1) the stre
: 2SS

ere is no thrust, ma b i

i y be determined from :he
form of expression may be used for tl~71c):
must be combined with the stress
Considering this to be uniformly

at B, since th

formula % s
At A, the same
resisting moment, but this

due to the vertical thrust.
distributed, the stress in the remotest fibres will be
Q 0.001
e o (8)
t %t‘

The minus sign will be used
for the outer fibre and the plus
sign for the inner fibre. At any
point C (Fig. 1 c) the stress at the
remotest fibre may be shown to be

% Qcos¢ M
f = + or — (0)

t 1%t?
For a uniformly distributed
horizontal load the stress at

1/16 Wd

the crown B will be f = (10)

%t

% Wd

i sl A T T (1)
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Wrcos®¢ M
+ —  (12)
€ %t*
For a distributed vertical and horizontal load (Fig. 5)
there will be a thrust both at A and B. The stresses at the
crown B, will be given by the equation

and at any woint C, (Fig. 3 c) f =

QW MB
f = — + or — (13)
t %t
At A, the extremity of the horizontal diameter
W MA
f=— 4 or=—'——0 (14)
&t %t?
At any point C, (Fig. 5b) the expression for the stresses
Wcos®¢ qWsin’¢ M
may be written f — = ——— + or — (15}
t t %t

These formulae may be applied without any great error
to plain concrete rings at the breaking loads, if the modulus
of the materials for rupture, obtained under the same condi-
tions of thickness and loading, be substituted for the maxi-
mum tensile stress f. For a reinforced concrete ring the
conditions are somewhat different from the above. For or-
dinary cases the bending moment, determined as above, and
the resisting moment of the reinforced concrete section may
be equated.

The amount of the tension in the steel at the point A,

f—%nT
may be calculated by the formula = (16)
t(141p)

The formula is applicable for both concentrated and
distributed loads. In this formula f is the tensile stress in
the steel due to the bending moment, D is the ratio of the
area of reinforcement for a unit width of beam to the dis-
tance between the centre of the steel and the compression
face of the concrete. T is the thrust or pressure against the
face of the section, and n is the ratio of the moduli of
elasticity of steel and concrete, and equal to fifteen for the
experiment. t is the distance from the compression face to
the centre of the steel reinforcement.

In the actual tests on pipes the following results were
obtained :—

Concentrated load tests: The plain concrete rings broke
before there was an appreciable deflection, so no measure-
ments of deflections were made.

The reinforced rings deflected considerably before final
failure. At a load of from 1,000 to 2,000 pounds per linear
foot fine cracks appeared on the tension face, generally the
top or bottom. When higher loads were applied, numerous
cracks appeared on the tension faces at the top, bottom, and
sides. Two forms of critical failure were seen; one a ten-
sion failure of the reinforcing bar at the top or bottom of
the ring, and the other a failure of the concrete by the strip-
ping of the concrete from the tension face.

Distributed load tests of reinforced concrete rings: In
the reinforced concrete rings cracks appeared early in the

. : oad
test on the tension side at the top and bottom, but thel'iear
er 11

continued to increase to a load of 15,000 pounds P i
foot. The reinforced concrete rings were much stiffer

the plain concrete rings. ;
JuacH 3 3 Jain
Distributed load tests of plain concrete rings: The;

concrete rings, tested under a distributed load, crack h:ﬂ
the top, bottom and sides at an early load. Later w'l 5
sufficient side restraint developed the load increased unt! ;
considerable difference was shown in the horizontal 2% i
tical diameters. . g
The critical strength of reinforced concrete culvert pu;r
where the reinforcement does not exceed, say, 0-75 of 1 pe,_
cent., and is of medium steel, may be measured DY !

$iL 2 ula:
sisting moment calculated by the ordinary beam for

The resistance against diagonal tension and stripping. of :ﬁ:
concrete over the bars, may be improved by flattening
arc around the top and bottom. !

Bedding and loading of pipes: If the layer of earfhdf:g
mediately under the pipe is hard or uneven, OT if the bed® )
of the pipe at either side is soft material or not well tampfhe
the main bearing of the pipe may be along an element Bt 0
bottom and the result is in effect, concentrated ?oad:vit
This condition may be aggravated in the case of a piP® e
a stiff hub or a bell where settlement may bring an ur,lus
proportion of the bearing at the bell and the distrib‘mon
the pressure be far from the assumed condition.

f

In case the pipe is bedded in loose material the ffect ?

settlement will be to compress the earth imme.diatel}’

neath the bottom of the pipe more completely than W wm
the effect at one side, with the result that the press¥r®

not be uniformly distributed horizontally. at
AT s meé

In case a culvert pipe is laid in an ordinary embaflk 82

by cutting down the sides slopingly, as shown 12 i 11 be

it is evident that the load which comes upon the pip€ it

. . 2 A Ve
materially less than the earth weight immediately ab0 e

In a case where a culvert pipe replaces a trestle "‘n gbs
filling is allowed to run down the slope, as shown in ¥ 'pipe
the direction and amount of the pressure against t enCh
will differ considerably from that which obtains in 2
or in a case of level filling, shown in Fig. 8 c.

It is possible in this case that the smauer.a"“’uﬁ; 10
settlement of the earth directly over the culvert pipes [1oW 3
the greater depth of earth on adjacent sections, may 2 (a?
greater proportion of the load to rest on the culvert pip® .

(he
would ordinarily be assumed. It should be noticed tHi a0
distribution of the pressure by means of earth ul? me
over a ring assumes that the earth is compressed 17 _ jo?
what the same way as when other material of con‘S":y the
is given compression. Unless the earth has ela‘Stlani,fol“"
distribution of pressure cannot occur. To secure the uu h 10
distribution assumed, the ring itself must give et un(i‘f L
allow for the movement of the earth which takes plaC"i!e P’r
pressure. This is especially true with reference Whi
sence and utilization of lateral restraint, and 2 nn!w ri’“
does not give laterally, as for example, a plain concFS uﬂd"
will not develop lateral pressure in the adjoining eal ea"”l
ordinary conditions of moisture and filling, t© any 8




TH

June 5, 1913.

d moisture produce
ns, the necessity
st, but here the

tent

Al -

Mobility Zntdhe conditions of earth an

for this b .a_Pproach hydrostatic conditio
sticity and movement do not exi

late
ral pr
ess
and the ben;re approaches the vertical pressureé in amount
ing moments become relatively smaller.
vert pipes is shown

AN
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ltiona] 15} pipe and filling around and over it. A little ad-
and safety tOr will add considerable stability, life, strength
added coqt o such structures, far out of proportion 0 the
of laying 1 It is also possible that under careful conditions
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SEWAGE DISPOSAL BY DILUTION

By Horace S. Griswold.”
; The general principles of sewage dispo i
t}(;:: ;Zsa:; dtilzenvzrlou‘s methods used havepbsez:eln a;‘:c;f;fsf;mé'
Joigdeom fromnimeer several times over, but the follo:vli
o i i califor:iiper b‘)" Horace S. Griswold, of the
i e s » on Sewage Disposal by Dilution”
. ence to inland streams, will no d
interest to all readers connected with wérk f i
The general outline followed comprises sev : ;hat G
Sources and Composition of Sewa een oA
Decomposition of Sewage. 2
Present Status of Sewage Disposal
Sewage Disposal by Dilution i
Clarification of Sewage by Sc'reenin
Sewage Effluent and the Diluting Stg;
Conclusions Based on California Con?i?txil;ns

SVt bW N~

7,
He goes on to say:i—
Sewage is the used w
ater supply of a ¢ :
a community ; com
: <

posed ordinarily of the drainage from sinks, the di
from water closets and baths of hotels, apart;n: e discharge
dences ; the wastes from bakeries, laundries, st h;lts and, zasl;
butcher shops ; together with rain rvrd f: es, saloons,
washings from streets. In' general appearan:m roofs and
sembles s0apYs dirty, wash-bowl water, but Withe lfewagé re-
of various .ﬂoating matters such as pieces of et
matches, bits of vegetables, fecal matters and l:atll)lzi’ rags,
b waste

materials.

The refuse from slaughter houses, discharges from ho
S-

pitals ar}d sanitariums, the wastes from breweries :
or canning establishments may be added to the , tanneries
wastes. Sewage, then, contains all excreta of hrcsldem}a]
and excreta of industrial life of various forms uman life
In spite of the variety of objectionable material :
ferent sorts conveyed by water carriage, fresh sewa, s of dif-
paratively inoffensive to sight S 5;_88 is com-
This is .due to the extreme dilution sl ths ight odor.
are carried. According to Messrs. Kinnicutt we.selmatters
pratt, the sewage from an average yesien il A inslow and
will contain only from two hundred to eight hundmencan city
solid matters out of one million parts of sewa red parts of
of a gram Per litre), or less than one-tenth ofgoe (0.2 to 0.8
This solid matter is half mineral and half Organicne per cent.
seventy five Der cent. of the mineral and sixt . Wm} about
the animal and vegetable matters in solution P
Residential sewage is influenced in its C.haract b
ontent of the bodily wastes. The Chara?; ry the
¢ the bodily wastes depends upon th ‘: and
eceiving as its fuel. B iedor
The body uses as its material for developing ener
repairing wastes a rather restricted list of substances g]z,:;i

as food stuffs. These ordinarily include:
Water,
Inorganic salts,
Proteids and albuminoids,
Carbohydrates,

5 Fats.
Water and the inorganic salts are of no

nificance in the present discussion.
The proteid and albuminoid bodies, found in such food
s

as meats, cheese, €885, gelatin, containing C, O, H and N

as the basic elements, are extremely complex in charact

put are rather readily broken down into simpler compoun:;r,
s.

relative €
composition 0
food the body is T

1
2
3
4

particular sig-

* Instructor in Civil Engineering, University of Cali
¥

fornia.
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The carbohydrates are familiar in every day life in the vari-
ous starches and sugars, and are relatively simple in struc-
ture. The fats, butter as an example, are among the less
complex organic compounds, but are more stable, relatively,
than either the nitrogenous or the carbohydrate group.

These substances are taken into the body, utilized by it
through the processes of digestion and nutrition; and the
waste products are given off in the sweat, the breath, the
sputum, the urine and in the feces.

The feces are of importance as one of the main constitu-
ents of sewage and are composed primarily of :

1. Various indigestible materials, ligaments of meat
and cellulose from vegetables.

2. Portions of various undigested materials, fragments
of meats, fats, vegetables.

3. Certain products of intestinal secretions.

4. Products of intestinal bacterial decomposition.

5. Inorganic salts of various sorts.

6. Bacteria, harmless or pathogenic, in vast numbers.

The bacterial content per day in the feces of the normal
adult has been determined as about thirty million million,
and constitutes some thirty per cent. of the total weight in
the dry solid matter of the feces.

When it is remembered that typhoid and dysentery are
all too common ; that the bowel discharges of a person suf-
fering from these or other intestinal diseases may contain
the specific germ in vast numbers, then the danger of sew-
age to the health of the community begins to be manifest.

Sewage, after being deposited in a sewer, does not long
remain in its original condition; natural processes occur
which completely transform its character. The process of
change is commonly spoken of as decomposition.

2. Decomposition of Sewage.—In what follows, the term
fermentation will be defined as ‘‘the action of micro-organ-
isms upon carbohydrates.”” The term putrefaction will be
defined as ‘“the action of micro-organisms upon nitrogenous
substances,’’ i.e., proteids and albuminoids. Both fermenta-
tion and putrefaction are brought about by enzyme action.
Decomposition will be defined as ““the action of micro-organ-
isms upon organic substances.”” Thus decomposition may
mean fermentative action, or putrefactive action or both.

After many years of observation and study, it has been
determined that the animal and vegetable constituents of
sewage decompose from their original complex, unstable,
organic form to a simple mineralized form. The final miner-
alized form closely resembles ordinary humus in appearance
and composition. The change from the complex to the
simple is brought about by a process of fermentation and
putrefaction occurring in two related phases. The first
phase is accomplished by the enzyme action of those sewage
bacteria that live and multiply without air. The second
phase is affected by sewage bacteria requiring oxygen. The
two phases are not entirely separate and distinct; under cer-
tain conditions it is possible to have both anaerobic and
aerobic decomposition occurring simultaneously.

The process of decomposition consists of the hydrolyzing
and liquifaction of some of the simple compounds; a break-
ing down in structure of the more complex ones to those of
less complexity, and finally, the complete oxidation and nitri-
fication of these relatively simple substances. Gases of a
more or less objectionable character, CO,, CH,, H, N, NH,,
H,S, are liable to be among the products of these decom-
position steps,

3. Present Status of Sewage Disposal.—Since the very
earliest times it has been the effort of man to rid himself of
the waste products of his life with the least trouble and dan-
ger. The method has progressed and developed from its

Volume 24-
. -o-
original simple personal state, through the various P:p
cesses of disposal by means of trench, midden ;:;os:i
1 ent @
privy and dry earth closet, to the pres 7

universal system of water carriage. This syst?m i
used by the community, for the benefit of the community (ail'ls-
is under community control. The water conveying and ¢
posal of the wastes of life has been found so convenient ani'
simple that for years, with no thought of danger, comm“nr_
ties discharged their crude sewage into the nearest Wat"t
course. Conditions of positive physical nuisance, bfougre'
about by an overloading of the streams, finally forced 2
striction on and a governing of the method. 4 ,r

For many years the opinion was held that seWa'ge';
almost any ‘quantity, might be safely placed in a streaﬂ{s o
the flowing water would purify itself. To-day, howevels 1,‘1
known that flowing water is dangerous in so far as it raplt i
conveys polution from distributor to consumer. The gfeater
the lapse of time between the deposit of pollution in 2 Wathe
supply and the drinking of that water, the better for
consumer. e

In spite of the fact that there is a self purificatio® =
water through natural agencies, sanitarians of to-day o
countenance the unfiltered use of an inland stream for W&
supply purposes.

The self purification of a stream may ‘be satisf
regards the removal of nuisance, but there is no surety ¥
to the bacterial purification at all times. There aré "?h
natural probable sources of pollution of these waters, -
sewage clarification to the extent of preventing nmsanring
should ordinarily be sufficient for sewage effluents ent€
most inland streams. 4 of

The placing of crude or clarified sewage in any body
water as a method of disposal, is spoken of as dispos?
dilution.

4. Sewage Disposal by Dilution.—There are
eral conditions governing the disposal of sewage by
1. Disposal by dilution in inland streams.

2. Disposal by dilution in lakes.

3. Disposal’ by dilution in tidal waters.

When disposing of sewage by dilution in inlan ol
particular care must be observed with regard to the 10
ing:

actory 3:

three gen:
dilutio?”

treatds’
&3 JoW"

S
1. The diluting body should show no floating m;t:e:f
which are offensive or which might strand on the bal
the stream, of b
2. A sufficient portion of the settling matters = 4
sewage should be removed to prevent the formation ‘_’n Ship
banks; care should be taken to insure a proper relat;:’e
between the velocity of the stream and the size of
terials admitted to it. d
3. The relation between the volumes of sewage ﬁc de-
diluting water should be such as to insure an aero are ?
composition of the sewage. It is also desirable t© msintai“
residual oxygen content in the stream sufficient t0 5
the major forms of fish life. am
4. The question of a sewage containing 2 large case:
of trade wastes will require a particular study for '°a y nable
The removal of floating bodies which are obJ i
or which might strand is very readily accomplishe
of the clarification processes:
1. Screening.
2. Sedimentation. i
3. Chemical precipitation. 0
4. Septic tank process, either of the Camero? ™
Imhoff type. '
5. Single contact beds,
It should be distinctly noted that these Proces

L]

g0
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: em ig hi‘ghlgs of cl.anﬁCanon, the sewage effluent from

Ole- outside organic and unstable and must acquire from
ource sufficient oxygen to complete the Pro-

Cess
of de
co ‘e
mposition to a condition of stability.
haps the most

reening.
—The useé of
ded matters

years and
por-

L o - >
ble underl?rlﬁcatlon processes noted, Per
avorable conditions is that of sC

5. cla "
ri .
SCreens for ':;ahon of Sewage by Soreenins:
S been eyt e _remOVal of settling and suspemt
ensively followed in Europe for some

O-day

tunity oée:e employing them moré and more, as the op

classed ag oo as a method of clarification. Screens may be

or bars . thCOarSe or fine. The first type consists of gratings

; the second are generally constructed as 2 net mesh.
refuse mat-

remove all gT0SS
is pumped,

Sim

C
ot Wl;)iife screens are used to
SCreeng arml.ght be objectionable.
are generaen mshtalled to protect the pumps-
One-has incﬁ, limited to minimum clear openi
. In design they may be either of t

ovable
type. The fixed screen may 7=
The fixed grillage is hand

ht inclinations

le grating may con-

Uprigh
V{ith t}:escr'eens are best set at a Sl
Sist of . direction of flow. The movab
)
23 i[l:::bll'OdS with. movable scrapers:
. Movable rods with fixed scrapers.
e screens with fixed scrapers:

4. M
o
vable screens with movable scrapers:
attention to

of the sewage, ar
e to admit of con-

Sy
e .
Severe (:12nm.g devices require constant prevent
S.h°uld i gging and resultant backing UP
Muoys general be installed in duplicat
b Operation,
e ; . .
of sewq amount of screening r million gallons
locy Ciz dc_lflriﬁed will vary greatly depending entirely upon
“Creenings itions, ~ So aleo ‘will 'the €= of 1€
: Ity Squ;; Foreign practice appears to
Teated per rg-a;eet of screen Per million
ine 3 : h
and the SuSCreens or sieves deal primarily ¥
or mspended organic matters. hese sCr€
ovable and, to operate successfullY. care M

S removed Pe

ta‘ken .
LT
h 1 . "
E at the screenings do 0ot disintegrate on the screen
d in the screen channel
f the

41
7 the bl(};at.no deposits are forme >
SeWage cking of the screen and the packing uP ©

3‘ Th
ﬂ°w, at.the screens, bhe easily @
40 T
% h i . .
hang, » at continuous operation be ¥ :
h Vari screens or duplication of installation:
0 .
ave eenus endless belts with different kinds ;
satisfaCto developed and have filled the particular nee.ds‘ in 2
% Cleary manner, These fin screens bave 3
JCtice a?ance of about one-thirteenth of an inch-
: lows. from ten to fifty SAU8r feet of scree? per

]

lozrfa]lons of flow.
5 Counf:;s the most well-known fine
e alled o 1s th.e Weand Segregato™
Sallong g Reading, Pa., and has 2 capacit
a 0 ang ow per day. This rotating S€ o (.:onﬂs
m’“eter ansdteel horizontal cylindrical frame, .5”‘ "
« SSh Mg twelve feet long, upPo® whi
Ine nell metal wire cloth, Prote

mn
‘ eesh copper screen.
With the Sewage enters at one end of the cyli
horizontal axis, flows over 2 Spread' late 20
The water © e passes

cted
nder on 2 line

drq
Ds
UPon the screen
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through ; g
5 ‘:gtat:g; zz‘;}ta,nwtl}lllle the §ohds are carried upward b
outside of the cyli ld opposite, a series of oscillating 'ety
The screenings fa}lllmt er, which force them from the clcj)ths
carsied by a WO o the bottom of the cylinder and :
A screenrin conveyor to a point of storage i
R R perel@:(i)l‘]’?s from thirty to thirty-five cubic feet
s cont ; ion ~gallons of sewage screened. Th
it ain about.nmety per cent. of moistun;, ¥
certain Sdeﬁn?;zgrels?aslzzuatriin e b type must accox;xplish
b ond argely u. e particular governing conditions
flow and the dil oD the relation between the s
iluting stream. ewage
6. Sewa,
g thgta‘:r 1ii:'luent and Diluting Stream.—All surf
polluted state contain atmospheri urface
to a greater or less extent, depending on ssti: herflc oxygen
Sl e at‘;]n;::hgnc. pressure, kind and quzfltt(;:s a:
G Ve arified sewage effluents . ?
these waters, this dissolved oxygen is utilized bare placed in
ers of the efﬂuent to complete the process yf the organi.c
: The relation between the volumes of eﬁ‘; decomposi-
luting water should be such as to supply all ok e
needed by the suspended and dissolved organi the oxygen
the sgwage. In addition thereto there should b bo ofattens . of
» residual oxygen content of from thirty to ﬁfte unconsumed
complete saturation, at the particular temzelrjstruoent. oé
e an

temperature,

matt
tion.

pressure.

When either crude or clarified sewage is placed i
in a

stream in such quantity that it
o Fomem of the water, then Ci’}ipli:-‘rlrn;xl;il:s;s‘ g 4
position ~ ceases. The unobjectionable process b‘C decom-
most .obnoxlous anaerobic one, with no final e
stability. condition of
This has been the. experience of many cities 1 s
country and of the larger cities of Europe which SC b e
to discharge sewage into 2 stream without re arg“tmued
capacity of that stream to decompose sewage. T hge i to .the
of the Thames into an immense cesspool wa;s ex c anging
London during the summers of 1858-50, and hals’e:enced by
vividly described by Budd in his monograph o een most
i «Stench so foul, we may well believe hadn N
pollute this lower air. Ne",el. bz:o";r b:;
’

fore ascended to
k risen to the height of an historic event

least, had 2 stin
Even ancient fable failed to furnish figures adequat
uate

to convey 2 conception of this thrice Au
gean f
For Flany weeks the atmosphere of Parlia::)::r?:: 5
Committee Roo.ms was only rendered barely tolerabll-y
by the suspension before every window of blinds satue
and by the lavish use of

rated with chloride of lime,

this and other disinfectants. More than once in spite of
" . . ’
similar precautions, the law courts were suddenly broken :’p

by an insupportable invasion of the noxious vapor. Th
river steamers lost their accustomed traffic, and tra.Vell :
d for time, often made a circuit of many miles te;s,
of the city bridges.” g
in the past of many
n that a minimum flow of from 4 to

cubic feet Der second per 1,000 of population sewering intz
a stream is necessary to prevent the formation of a nuisance;
providing the stream has sufficient velocity to, prevent th,
formation of sewage mud banks. Roughly, it ha{s been foun:;
that a stream will purify one-fiftieth of its volume of sewage

put not one-twentieth.

It is not possible to set definite limits as to the amount
of sewage containing trade wastes, that may be cared for b
a stream. Biological and chemical factors have to be Verz'

taining objectionable for-

carefully considered. Wastes con

eign particles, acids, or alkali, or other materials poisono

to the life 1n 2 stream create entirely different conditions fr 1: :
om 2

than cross one
The experience i iti
o American cities has

led to the conclusio
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those obtaining when domestic sewage alone is discharged
into a stream.

7. Summary and Conclusions.—Sewage is a mixture of
highly complex organic substances and, under certain con-
ditions, will form offensive decomposition products. Sewage
may contain pathogenic organisms in large numbers.

A satisfactory disposal by dilution, whether preceded or
not by a clarification process, is only to be had in streams
possessing a satisfactory diluting volume. Streams having
a large variation between maximum and minimum flow con-
ditions, are particularly liable to give rise to nuisances.
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e avoidanc®

Satisfactory disposal by dilution implies th il
v/

of physical nuisance; it does not imply a satisfactor
terial removal. .

The streams of California, with the possible excepf:l'-’n 3
the Sacramento and the San Joaquin, do not exhibit 5%
ficient dry weather flow to receive the clarified sewag® ©
communities, and so dilute it as to avoid nuisance. pat

All questions of legality waived, it would seem ¥
natural stream conditions in California preclude the o
sideration of sewage disposal without purification.

This conclusion is based on the impossibility ©
ance of stream nuisance.

§ avoid”

——————-—

HYDRAULIC DREDGE

The 24-inch hydraulic dredge ‘‘Port Nelson,” built by
the Polson Iron Works Toronto, for the Department of Rail-
ways and Canals, was successfully launched on Saturday,
May 31st, five weeks after the material was ordered, which
constitutes a record in the history of Canadian shipbuilding.
It was christened by Mrs. Hearst, wife of Hon. W. H. Hearst,
The con-

Minister of Lands, Forests and Mines in Ontario.

“PORT NELSON.”

5 5 ‘ 2 J 10!
inch radius. All material and scantlings are desrB’rled up =

and in most cases above, Lloyds’ requirements.
As the dredge will be towed around the Labrado!
to her destination, which is Port Nelson, and for Wf‘llc
government are now calling for tenders, her desig? 0
structure throughout are being made amply strong ° 'e 2
able her to take this trip with safety, the shell plates yelﬂ.
14 inch throughout, and keel plates
The sheer plate extends 3 feet above

ador coast

Fig. 1.—Showing the ‘‘Port Nelson’’ on the Ways.

tract for the dredge, which amounted to $270,000, was placed
by the government in the beginning of April and the com-
pany expect to deliver the dredge in Montreal before the
expiry of the contract time. It was designed by Wm. New-

main deck and is surmounted bY .h'ea?i
steel bulwark rails, these lending additio®
longitudinal strength to the structul®
The deck stringers are $6 inch thicks afe‘
the deck itself is % inch chequered Py
The deck housing is of steel structur® 9 )
inch plate, and will be divided inte thik.
parts by two longitudinal watertight buﬂ'
heads. The framing is exceptionally he;out
with 10-inch channel floors weighing 2 hes
25 pounds to the foot, and located 20 lncare
apart. The side frames and deck bede ns:
all 6-inch 15-pound shipbuilding Sectl?nc
The longitudinal girders used are © 157
channel, 335 pounds to the foot,
truss frames are of = 12-inch

an

% ouﬂd

longitudinal 2579

channels.
There are two 26-foot metallic life boats and t

rafts.
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Fig. 2.—Showing Plan of the ‘‘Port Nelson.”
iC
XN i . elect?”
man, M.I.N.A., and following is a description of the dredge: The dredge will be equipped with a com.plete out”
The dimensions of the hull are as follows:— light outfit and search lights. A complete machiné ?l 1 {C?
1070 3 1 S ROy A P AN 180 ft fit consisting of air compressor, planer, lathe, dnec’esg’
ISOREY. OFOY @M, v+ iv o s Pmsssece 14 § 2\ 5.2 44 ft. will be installed so that the dredge will contain t'he nto (e
TR0 A R TS ) T e 1x it outfit for effecting any repairs required from e & po-
PORRTt SADOME - o4 oo wrimg s s isias s e oy 6 ft. It will have a discharge pipe of 24' inches in I:Dtsl

The dredge is to be of scow model with a spoon bow, as
shown on drawings, and is to have circular bilges with 18-

and the hull will be divided into six water compar
five transverse bulkheads.
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€ 5) 1913_ TH
s of the marine
d 22 inches and

There are two
In addi-

The

maj :

€ exPaninl engine for driving the pump i

Inches ip S cylinders 14 inches an
diameter by 21-inch stroke.

trip]
36 i

Cotch bo;
3 oile :
It:)n to theszst;ﬁ fe?t in diameter by 12 feet long.
a ere is an auxiliary boiler of the locomotive
diameter by

rine t

ype si

;4 feet long situated on deck, being 48 inches in
Ump, , and alongside of this is an 8 inch wrecking
out for salt water

The g
; redge will be equipped through
per Dpiping. The

TVice i

: w
;1rc‘ﬂa;invglt‘l; surface condenser and CcOP
isulnp driven Z};ter will be supplied by an 8-inch centrifugal
of the Vertjcy > 6 x 7-inch vertical engine. The air pump
al simplex beam type. It will also be equip-

Deq y ;
With feed g
and bilge pumps. For the purpose of raising
h by 1z-inch, tWO-

lower;

T drc::jgl the. suction pipe, a 12-inc

forwarg e-aTctmg engine will be provided on the main

ted by 6 here will also be three capstans provided,

b for 1o inch by 8-inch double-acting engines. The

be. Suction e gg and lowering the suction pipe is located at
nd of the dredge, is 64 feet in length, and is

11111.
Fup of

s

teel shapes and plates throughout.
12-inch two-cylinder

Opery
0

h
d?ublt-:ct?:ter EI.Jgine consists of 12 X
eter, wigthhznzontal engine. The cutter head is’5 feet in
spare cutter head 4 feet in diameter.
hand deck pumps and

n gene
€c ral fire service pump,
p will be furnished

Ssar
Wi y hOS
e to reach all over the shi

... The
;vllsltl) be ﬁtgtigezy’ dining room, cabin and crew’s quarters
the g supp']ieg afld furnished complete. The dredge will
thig ISchange, | wlt_h 3,000 feet of piping and pontoon for
Summe, . It will commence operations at Port Nelson
i dl‘edged ’t}‘l‘/here’a harbor thirty feet deep at low tide will
» thus giving Canada her first ocean port of any

Drog.- 28Ce on H
Dbrj udson Bay. Some $4,000,000 has been ap-
work, which

ODrigg
Wil ed b
1 Supi_ t}_le government for this year’s
rvised by Mr. H. T. Hazen, engineer for the

0t of Public Works.
NDp
ARD OF ABRASION FOR PAVING BRICK.

The ,
:‘;llizoing ;:fi:ljzatiogs of city officials interested 1D stand-
test ‘g abras'é’ specifications adopted 2 standard rat'tler for
am > but did ion tests and standard methods of making the
thr:unt of abrno.t see fit to specify the
Withe trials tﬁsmn until a year or so ag%
Provis e specification has been set @
or lncipa mln the specifications ofl ¥ ;
gin()ther Condl')r'ovements that ‘“where me€ i
1°s:er' do no:tlons,e"ist which, in the opi'ni.on of the e€n-
2 logg Only 22req‘“re a brick capable of :gwmg. gt
°f 25 per i:;tcent" brick of a quality which will &
. or even 28 per cent. may be used.

_.."———__

Sp

ECIAL LIBRARIES’ ASSOCIATION:
the association will be held
1 Mountains, ew York,

ep&rtme

PR

Th
at e fi
Junt e itth annual meeting of
€2 el Kaaterskill, Catskil
fro 1]ffirmto .26th’ 1913.
Ci;l arl’i:ot:]og regarding hotel arrangements can
Qhai; T"“Ve] 4 Downs, 19 to 21 West 44th Street,
WUtry o Tra information can be had-fr0%
“om Eive DOStvel Committee, 83 Francis Street,
€ in conference trip will be arrange
the Lake Champlain district
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CUOAST TO COAST.

vancouver, B.C.—Ti :
e s of glr‘l)mblcr as an as;ct of provincial wealth
A th;ai:(rjevill:xto;‘l With the opening of the
United State i { ance of lumber i
gt souz’htBl;;,lft»:zh iolumbla timber will, it is prl:c;;) ttllc
L ot 3 o 1l r't an ever. ‘‘“The day of $2 ti bC .e(.iu
Snowdon—],Sidlake ]_,e ‘:I:‘swcr qf Mr. R. C. Bidlankc H;fm !
asked concerning thzé’\l;l]ng Company, of this Cit;r ;he
e g alue Qf standing timber. ﬂVal,u“V en
s Tiko the ﬁg}:\r‘- flt is impossible to-day to buy 'le i
that can be taken ;Suto' B, YO ST v, dac For goc')ddttinlnlll:y-
grants, it is ver Gt }lt a reasonable cost, say, on Cr =
$2.50 .';. thousan({ feol1 tUI it auysiing can be bc;“ ’Et S
SRR Ve thai , taking thfi general run of tie “n.dcr
or so ago a tréct of are happening every day. Onl (crulsc,
b i done hundred million feet onyl\/‘I1 WC.Gk
ané)another rccenz and, was sold for $3 per thous’mdenfzms
Sl e e pttlllrchase of a tract a little sm:;.ll P,
Lillooet a f'ew week L elr- oy
timber is in st Kago, aled iokd BY 85:, CYown. e
b i lessrotl}]lg dcmand‘, ano'l very few small txr]af:anted
e woitr}lz $3- 'lh:.tt it is being paid sh SeRt
: it. Besides, at that fig b
good, since .valucs are advancing. A facto -l A
values also is whether the logs have to b b
r losses are bound to occur.” e towed down the

coast, fo
Ed i :

commis:‘;:)':]?n’ Alta,.—The city council has authorized
sioners o spend $125,000 upon further ized the
the sgdlmentz‘ltwn and filtration of water at provision for
pumping station. This sum is to be used in ltlh‘ the present
of' a 5,000,000 gallon sedimentation basin '1115 construction
with a tqtal capacity of not less than 4‘000 filter units
together with a.clear water basin to take c;r ’°f°° gallons,
}thh;s lcox;nectlo-n Fhe commissioners repo‘rtgdoasthfe lsamc_
e feel that this is not making too great a .0_10ws:
t'ake care of the water in the interval betwe provision to
time that the new waterworks scheme mi ;n now and the
operation. If this amount is authorized fo tkbe ready for
cee.ded w1t¥1 very shortly with the COHStrtictior can be pro-
tation basin, and tenders received for the n of a sedimen-
the filters 'and the clear water basins. We es‘t?f)nStruction of
ation basin will cost in the neilmligte thagathe
flters and clear water basin, $64 ooog thorhOOd- of
dentals to make up the bulan’ce. ’Jude ihousmg,
f population during the past year g‘dng fr'om
the same percentage of increase for another P and taking
population will then be in the neighborhood of :’ years, our
are not too ample to take cazféoz?’ 223

s

the provisions made
sfactory service for, the intervening years.’”’ A moti
. i
d adopted that the report be accepted thc::
£

be instructed to :
specified this year in order that the glr;crze;inxt: fhe work
tion by next spring, and that the city solicitor lfr'm opera-
the necessary by-law covering the expen diture.  If ing down
gress is made upon the work there should be 1;0 mofood pro-

ime of the spring freshets, which Wﬂleblz::ii

water at the t
forever a matter of painful memory—the muddy water
, Dot

the freshets.

sediment
$50,000;
pipes and inci
the increase O

give sati
was made an
the commissioners

Montreal, Que.—Mr. Norman M. McLeod, cont .
charge of Montreal’s big filtration plant, to ct;st ab;actor o
million dollars, has sent a notarial protest to the cit be th.ree
that the structural design is unfitted for the beari:, endugia

oved by the subsidence of certaii l:;’;ir

of the soil, as PT
o the repairing to the cement work

He says that he will d
damaged by frost, but he wishes to be relieved of all r
xre-

sponsibility for' the failure. The protest recites the history
ry




832 THE CANADIAN ENGINEER

of the contract and the notice received on April 3 to make
good damage to cement, which was attributed to frost. Mr.
McLeod says also that on May 12, the city protested to him
to go on with and make good the work said to have been
damaged by frost, and repudiating his charges of defective
foundations. The following serious errors in the design of
the structure are named by Mr. McLeod: 1. In regard to the
original irregularity of the surface of the ground, which
necessitated lowering high places and filling in low ones,
thus offering unequal bearing capacity for the foundations,
the structure should have been designed to provide for foot-
ings of proportionate bearing capacity to prevent unequal
settlement. 2. That the structural features of the building
should have been designed to be separate and distinct from
those features dictated particularly by the object for which
the building is to be used, the footings and piers being car-
ried down to a firm foundation separate or otherwise, sup-
ported with due regard to the nature of the material on which
the structure is to be founded and independent of the floor.
3. The construction and design of the arch system is such as
to have aggravated any damage or disturbance beyond what
would ordinarily occur. 4. The floors and walls should have
been designed to be absolutely watertight in view of the fact
that even so small an amount of leakage as that allowed by
the specifications into soil of the nature in question will un-
doubtedly cause settlement or subsidence, which must result

_in the cracking of the floor walls and the certain failure of
the structure.

Ottawa, Ont.—At the sittings of the Board of Railway
Commissioners to be held in Ottawa on Tuesday, June 17th
next, the board will take into consideration the proposition
that, by limiting the height of freight cars operated on rail-
ways subject to its jurisdiction to 13 feet 6 inches from the
top of rail to the running board, trainmen would be safe-
guarded, and grade separation facilitated; also of the pro-
posals submitted by the Canadian Freight Association in
conformity with the suggestion that this object would be pro-
moted by basing the minimum weights of the Canadian
freight classification for light and bulky articles on the
cubical capacity of box cars, instead of on their length, as
at present.

Ottawa, Ont.—The Government has decided to institute
a new departure in connection with the forestry branch
which will undertake the work of investigating the possi-
bilities of conserving our forests by reducing waste in
manufacture, by prolonging the life of forest products used
in construction, and developing uses for products now wasted
for the lack of knowledge as to how they may be employed.
To take charge of this work Hon. W. J. Roche, Minister of
Interior, has selected A. G. Maclntyre, at present editor of
the ‘“Pulp and Paper Magazine,” and acting secretary of
the Pulp and Paper Association. Mr. MacIntyre is a gradu-
ate of Acadia University, and he also graduated from McGill
University in chemical engineering. He was chemical en-
gineer of the Jonquiere Pulp Company, where he had charge
of the water power, water discharge measurements, etc.,
and he put in a bleaching system of his own design, saving
in the value of the paper. He was also engineer in charge
of construction for Price Bros. at Kenagami, Que., and did
the investigation for the new sulphite mill. His special
qualifications should assure the successful carrying out of
the project. The work will be carried on at present in co-
operation with McGill University. The various classes of
investigation to be carried out will be as follows: Wood
tests, timber physics, wood preservation, wood distillation,
and wood pulp. This is an advanced step on the part of
the Department of the Interior The forestry branch is one
in which Dr. Roche has been particularly interested, and
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. . . restry
this new step is along the lines of modern scientific fo

g
work in Germany and other European countries. 1°d e
g ” A o
the prime object of forestry, which is to preserve 2 st

serve our forests, it is felt this line of development
be undertaken. Jish 2
Calgary, Aita—That it will be inadvisable to estaP3t
filtration plant on a large scale until Calgar_y defin oy
settles the question of source of water supply. 18 ‘; oo
phatic statement of Waterworks Engineer A. Ellisont SfteS
Mr. Fawkes discussed the situation at some length i
having consulted Saturday with T. Aird Murray, _Of To e
one of the recognized authorities on water supply in A% e
At the present time Mr Fawkes is having erected aof the
porary chemical purification plant which will be Pal"t_ver a8
pumping station supplying water from the Bow l'h pul®
a standby to the Elbow River gravity system. This
will afford a 20,000,000 gallon supply daily from the o
River, and the water will be treated with hypochlm'ldeakeu
sulphate of aluminum. At the present time, the water hich
from the Bow is treated only with hypochlorlde:m.num
offectually kills all germicidal life. The addition of Al
sulphate to the water, however, will also remove suSI;.
matter and the chemical precipitates, giving a €2 pri®
about 75 per cent. The hypochloride makes the Wateze '
tically pure so far as typhoid and the like are con arrie
having an efficiency of about 08 per cent. The by-law € e
an appropriation for $50,000 for the establishment © ping
bidity filtration system in connection with the Bow puossible
station, but Mr. Fawkes decided that it would be P! 3 cost
to erect a proper filtration system at this point un er whe?
of $400,000. To spend such a sum on a filtration P anu ot
the city is as vet undecided whether the supply Sham
mately be obtained by gravity from mountain S'_il'e"‘r o
lake in the Rocky Mountains, the waterworks engme;/[ ra¥
siders foolish. He discussed these points with Mr- o and
when that expert looked over the water situation hefav t
Mr. Murray agreed that the temporary chemical tré
of the water is the best solution of the problem at
It costs less than $500 to install the chemical
paratus at the Bow River station, and it will so?nminurﬂ
working order. According to Mr. Fawkes, the af:o 2 the
sulphate not only removes suspended particleS. work is
water, but also removes the chemicals after thelr 1phat?
done. When added to the water, the aluminun® ‘sﬁ itesi'
spreads out in a glutinous form and collects the 12 ;cidd!
mal particles of suspended matter, the deaq ger d ALY
matter which has been killed by the hypo-sulphlde, an ical
the precipitate formed by the hydro-sulphide after the € 40d is
reaction takes the addition of the aluminum sulphat® wates
then strained out through a series of screens: cerﬂ"'d’
comes out 98 per cent. pure, so far as germ life {5 Cona and
and 75 per cent. clear of suspended matter as silty © .
the like. a0
Port Coquitiam, B.C.—Engineers for the cities port
cipalities on the route of the proposed highwa¥ grgde’
Coquitlam have begun preliminary surveys O© . ‘;’ that 2
with a view of estimating the cost. It is pfObab:n port
new road will be built between the North ro highwﬂi'
Moody on an easier grade than that of the present' e re
The engineers forming the party were: City Engif®™ col.
lowes, Vancouver; Engineer McPherson, B“ma?{aﬁ 1
Davis, Port Moody; Engineer Kilmer, Port Cofl‘“tt Moody’
addition to the new road from the North road to por 1o b g i
City Engineer Fellowes believes that there OughtBamet 1
new route from the Vancouver city boundary t° oat
eliminate some of the heavy grades on Hastings Str.n rout?
also advocates that Pender Street be made ﬂ}e ma? ar 1
out of the city because of Hastings Street being . g joré
thoroughfare. Profiles will be drawn of the Vanouswﬂl‘tb‘”
and another meeting will be held later. The plan
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one. While here he is making his headquarters
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Canadian Boving Company of this city
inted Canadian
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of New York.
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anj will make his headquarters at 220 Spence Stre‘et,
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THE PRESID(;ENT OF THE AMERICAN SOCIE
F CIVIL ENGINEERS. il

It gives aa S .
oo greadé:lss ()g:fre;;fhglcgsure t.hxs week to be able to pres
gether with some i antl.dzan Engineer, a portrait =2
=g 1 Przssidrelatmg to the career of I’réf::sstO_
Engiieers, which’ e ent of the American Society of Ci &
R Giiso Ot th‘lety is to hold its summer meetin “{ll
GRS is ]month. Owing to the fact that rf "
. e fznll bers of bpth the Canadian and Am‘an'y
Eorastihg al;out h el they will be interested in le i

career of Professor Swain e

Prof. Geo. F. Swain.

e Filmore Swain was born
Gan Francisco. His father was a Pf:ﬁgn(;ithﬁ?h’ 1857 in
city and a leading merchant. It was while he izen of that
sident of the Chamber of Commerce, that he in: a8 pre-
superintendent of the branch mint Hocita aha “;rs a'xgpomted
Abraham Lincoln. Swain, Jr., received his Prep:—l ency of
litary school.. When sixteen years O?tIOn for
became a student at the Massachusetts Institute age he
nology. His teacher in civil engineering was Prof of Tech-
B. Henck. In 1871 Mr. Swain received the 9 ;ssc'r John
Bachelor of Science. This was followed by cour egree of
in Berlin, Germany, where he specialized in b::; :f study
He returned to the United %ti’t e:a;il-

roads and hydraulics.
r was appointed instructor in civil- en

1880, and shortly afte
gineering at the Massachusetts Institute of Technology. H
; y. e

ed to 8the position of assistant professor.
in 1881, became full professor in Charéeam:
o

Georg'

a few years later,
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the department of civil engineering. In 1909 Professor
Swain was offered and accepted the Gordon McKay pro-
fessorship of civil engineering in the graduate school of ap-
plied science, Harvard University. In 1893 upon the organ-
ization of the Society for Promotion of Engineering Educa-
tion, he was appointed the second president of that society.
His publications include Notes on Hydraulics and also on
Structures, for the use of his classes. In 1887 he comtributed
a paper to the American Society of Civil Engineers on the
“Calculation of Stresses in Bridges for Concentrated Loads,”
which paper has had a very marked effect upon present prac-
tice so far as structural computations and investigations
are concerned. Professor Swain has served on a number of
different commissions, among them being the Boston Tran-
sit Commission organized for the construction of the Boston
Subways; the commission appointed to fix the method of
eliminating grade crossings in various parts of New Eng-
land, and has in very many cases been called as an expert
in court cases, not only in Massachusetts but elsewhere.

—_— e

COMING MEETINGS.

CANADIAN ELECTRICAL ASSOCIATION.—Annual Convention will be
held in Fort William, June 23, 24 and 25, Secretary, C. E. Bawden,
Birkbeck Bld., Toronto.

THE INTERNATIONAL ROADS CONGRESS.—The Third International
Roads Congress will be held in London, REngland, in June, 1918. Secretary, W
Rees Jeffreys, Queen Anne's Chambers, Broadwav, Westminster, London, S.W.

THE CANADIAN FORESTRY ASSOCIATION.—National Convention will
be held in Winnioe¢, Man.. July 7-9. James Lawler, Secretary, Canadian
Forestry Association, Canadian Building, Ottawa.

THE INTERNATIONAL GEOLOGICAL CONGRESS.—Twelfth Annual
Meeting to be held in Canada during the summer of 1913. Secretary, W. S.
Lecky, Victoria Memoriam Museum. Ottawa.

NATIONAL ASSOCIATION OF CEMENT USERS.—Tenth Annual Con-
vention to be held at Chicago. 1L, Feb. 16-20, 1914. Secretary, E. E. Kraus,
Harrison Bld., Philadelphia, Pa.

——————— ———
ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—176 Mansfield Avenue,
Montreal. President. Phelps Johnson: Secretary. Professor C. H. McLeod.
KINGSTON BRANCH—Chairman, A. K. Kirkpatrick; Secretary, L. W Gill ;

Headquarters: School of Mines, Kingston. il [
MANITOBA BRANCH.—Chairman, J. A. Hesketh; Secretary, E. E. Brydone-
Jack, 83 Canada Life Building, Winnipeg. Regular meetings on first Tl:grsodr:;ey
of every month from November to April.

OTTAWA BRANCH— X

177 Sparks St. Ottawa. Chairman, R. F. Uniacke, Ottawa; Secretary.

A. B. Lambe, N.T. Ry., Cory Bldg.  Meetings at which papers are read,

1st and 3rd \Wednesdays of fall and winter months; on other Wednesday'

nights in monlh there are informal or business meetings,
QUEBEC BRANCH—Chairman, A. R. Decary; Secretary, A. Amos; .

ings held twice a2 month at room 40, City Hall. . e
TORONTO BRANCH—96 King Street West, Toronto. Chairman, E. A, James ;

Secretary-Treasurer, A. Garrow. Meets last Thursday of the month at

Engineers’ Club.

CALGARY BRANCH—Chairman, H. B. Mucklestone; Secretary-Treasurer

i M'v%ax‘{dﬁlfimcn Ch G. E '
YANCOU —Chairman, G. E. G. Conway ; Secretary-T

B. Pardo Wilson, Address: 422 Pacific Building, Vancouver, Bl'!c.reasurer,
VICTORIA BRANCH—Chairman, F. C. Gamble; Secretary, R. W. MaclIntyre:

Address P.O. Box 1290. Meets 2nd Thursday in each month at Club Rooms

534 Broughton Street. g

MUNICIPAL ASSOCIATIONS

ONTARIO MUNICIPAL ASSOCIATION—President, Mayor Lees, Hamilton.
Secretary-Treasurer, Mr. K. W. McKay, County Clerk, St. Thomas, Ontario.

SASKATCHEWAN ASSOCIATION OF RURAL MUNICIPALITIES.~-
president, George Thompson, Indian Head, Sask.; Secy-Treasurer, E. Hingley,
Radisson. Sask.

rHE ALBERTA L. I D. ASSIOCATION.—President, Wm Mason, Bon
Accord, Alta. Secy-Treasurer, James McNicol, Blackfalds, Alta.

THE UNION OF CANADIAN MUNICIPALTIES.—President, Chase.
Hopewell, Mayor of Ottawa; Hon. Secretary-Treasurer, W. D. Lighthall, K.C.
Bx-Mayor of Westmount.

THE UNION OF NEW BRUNSWICK MUNICIPALITIES.—President,
Councillor Siddall, Port Blgin: Hon. Secretary-Treasurer. J. W. McCready, City
Clerk, Fredericton.

UNION OF NOVA SCOTIA MUNICIPALITIES.—President, Mr. A. S.
MacMillan, Warden, Antigonish, N.S, ; Secretary, A. Roberts, Bridgewater, N.S.

UNION OF SASKATCHEWAN MUNICIPALITIES.—~President, Mayor
Bee, Lemberg; Secy-Treasurer, W. F. Heal, Moose Jaw.

UNION OF BRITISH COLUMBIA MUNICIPALITIES.—President, Mayor
Planta, Nanaimo, B.C.; Hon. Secretary-Treasurer. Mr. H. Bose, Surrey
Centre, B,C.

UNION OF ALBERTA Ib‘i_UNlClPALITlBS.— President, F. P. Layton,
Mayor of Camrose: Secretary-Tr , G. J. Ki ird, Edmonton, Alta.

UNION OF MANITOBA MU NICIPALITIES.—President, Reeve Forke,
Pipestone, Man.; Secy-Treasurer, Reeve Cardale, Oak River, Man.
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ALBERTA ASSOCIATION OF ARCHITECTS.—President, R W
Edmonton; Hon. Secretary, W. D. Cromarty, Edmonton, Alta. L. C

ALBERTA ASSOCIATION OF LAND SURVEYORS.-—Presideﬂtv ni;oﬂ-
Charlesworth, Edmonton; Secretary and Registrar, R. W. Cautley, B o-dgnt.

ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS-"P”S‘

A. C. Garner,Regina ; Secretary-Treasurer, H. G. Phillips, Regina-. N Me-
ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—Presideﬂt' i
Murchy ; Secretary, Mr, McClung, Regina. sid‘“t'

BRITISH GOLUMBIA LAND SURVEYORS’ ASSOCIATION.—Pf255g 0.
W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts, Vx_ctoﬂﬂ-ﬂoulg
BRITISH COLUMBIA SOCIETY OF ARCHITECTS.—PresldGn L
Horton; Secretary, John Wilson, Victoria, B.C. 4 B T
BUILDERS’' CANADIAN NATIONAL ASSOCIATION.—PreSldent'
Nesbitt ; Secretary-Treasurer, J. H Lauer, Montreal, Que.
CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.—* n ont:
Wm. Norris, Chatham, Ont.; Secretary, W. A. Crockett, Mount Hamilto 'petfr'
_ CANADIAN CEMENT AND CONCRETE AssocmeoN.__Preside“t; 1rof
Gillespie, Toronto, Ont.; Secretary-Treasurer, Wm. Snaith, The Tho
Works, Toronto, Ont. TION™
CANADIAN CLAY PRODUCTS’ MANUFACTURERS' ASSOCIA
President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, Torontd ttawh’
CANADIAN ELECTRICAL ASSOCIATION.—President, A.A.Diofy
Secretary, C. E. Bawden, Birkbeck Bld., Toronto. Charlto®
CANADIAN FORESTRY ASSOCIATION.—President, Hon.W- A
M.P., Toronto; Secretary. James Lawler, Canadian Building, Ottawa: enaﬂ‘
CANADIAN GAS ASSOCIATION.—President, Arthur He\mtt-t asure’’
Manager Consumers’ Gas Company, Toronto ; John Kelilor, Secretary=
Hamilton, Ont. egide“t'
CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.—Fre, 2
W. Doan, M.D., Harrietsville, Ont. ; Secretary-Treasurer, FranCis Da
Richmond Street West, Toronto. l,eslde"t
THE CANADIAN INSTITUTE.—198 College Street, Toronto. P
J. B. Tyrrell; Secretary, Mr. J. Patterson. pg-esid‘nt'
A e NG INSTITUTE. —Windsor Hotel, Montreal:  Pr&goteh
Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, Winds!
Montreal. Londo%!
CANADIAN PEAT SOCIETY.—President, J. McWilliam, M.Degijydiné
Ont.: Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle
Ottawa. Ont. idents Dk
THE CANADIAN PUBLIC HEALTH ASSOCIATION.—PresiCiayi
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne Dfﬂm'secretsﬂ‘
CANADIAN RAILWAY CLUB.—President, James Coleman:
James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q. pat*’i‘k
CANADIAN STREET RAILWAY ASSOCIATION.—-Presideﬂt'
Dubee, Montreal; Secretary, Acton Burrows, 70 Bond Street, Toronto: erﬂ”"

CANADIAN SOCIETY OF FOREST ENGINEERS.—President, D{)'ttm-
Toronto.: Secretary, F. W. H. Jacombe, Department of the Interiofs sidc"t'
CENTRAL RAILWAY AND ENGINEERING CLUB.—TotontOE
G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets thif
each month except June, July and August. ott wa'
DOMINION LAND SURVEYORS.—President, Mr. R. A. Belangef:
Secretary-Treasurer, E. M. Dennis, Dept. of the Interior, Ottawa. : ecfef'
EDMONTON ENGINEERING SOCIETY.—-President, dJ. Chalmers g
ary, B. F. Mitchell, City Engineer’s Office, Edmonton, Alberta. sty e
ENGINEERING SOCIETY, TORONTO UNIVERSITY._Preslde
Mechin ; Corresponding Secretary, A. W. Sime. 9 gavff'
ENGINEERS' CLUB OF MONTREAL.—Secretary, C. M. Strangé ¢
Hall Square, Montreal. Preside'ni
ENGINEERS' CLUB OF TORONTO.—9 King Street West-d v evﬂ"n
Edmund Burke; Secretary, R. B. Wolsey. Meeting every Thursdd "
during the fall and winter months. . Dr,G: gap?!
INSTITUTION OF ELECTRICAL ENGINEERS.—President: gecﬁtiﬂ
Secretary, P. F. Rowell, Victoria Embankment, London, w.C.; H°n'e.
Treasurer for Canada, Lawford Grant, Power Building, Montreals 9“ edfof‘%
INSTITUTION OF MINING AND METALLURGY.—PgeSIdeneI'nbe; ﬁ'
McNeill; Secretary, C. McDermid. London, England, Canadian mgd w-
Council ~—Prof. H. W. Claudet, J. B. Porter, H. E. T. Haultain &
Miller and Messrs. S. S. Fowler, R. W. Leonard and J. B. Tyrrell: sMoKB'
INTERNATIONAL ASSOCIATION FOR THE PREVENTION o
—Secretary R. C. Harris, City Hall, Toronto. Fmgllﬂd'
MANITOBA ASSOCIATION OF ARCHITECTS.—President; N .
Winnipeg: Secretary, R. G. Hanford. X secfe“ﬂ
MANITOBA LAND SURVEYORS.—President, J. L. Doupé: oh)
Treasurer, W. B. Young, Winnipeg, Man. dney Mo
NOVA SCOTIA MINING SOCIETY.—President, T. J. Brown: S/
C. B.: Secretary, A. A. Hayward. 1dents J.a;
NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—jP".?nc,'sOm
MacKenzie; Secretary, A. R. McCleave, Assistant Road Commiss! ithe
Halifax, N.S 0 p. Mer!
ONTARIO ASSOCIATION OF ARCHITECTS.—President, C. ¢
Ottawa; Secretary. H. E. Moore, 195 Bioor St. E., Toronto. —P!"s'd‘bny :
ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION- it
N. Vermilyea, Belleville; Hon. Secretary-Treasurer, J. E- Farewe o
Secretary-Treasurer, G. S. Henry, Oriole. pob
puildi®

, Lines:

_presidef!

: .S
ONTARIO LAND SURVEYORS' ASSOCIATION.-—Presndeﬂt' J
Thessalon; Secretary, L. V. Rorke, Toronto. .
TECHNICAL SOCIETY OF PETERBORO.—Bank of Comm‘;‘:ont. i
Peterboro. General Secretary, N. C. Mills, P.O. Box 995, Peterbor®: w. B
THE PEAT ASSOCIATION OF CANADA.—Secretary, wm. J-
New Drawer, 2263, Main P.O., Montreal. sec“t’"
PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS— ontt
J. E. Ganier, No. 5. Beaver Hall Square, Montreal. Kingsto®
QUEBEN'S UNIVERSITY ENGINEERING SOCIETY.— ind!
President, W. Dalziel ; Secretary, J. C. Cameron. hersoft Re#
REGINA ENGINEERING SOCIETY.—President, A. J. McP g C
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina. ,__presid‘“:; P gall

ROYAL ARCHITECTURAL INSTITUTE OF CANADA Bea
Russell, Winnipeg, Man. ; Hon. Secretary, Alcide Chausse, 0. 9 ,wl‘t'
Square, Montreal, Que. uis Br st

ROVAL ASTRONOMICAL SOCIETY.—President, Prof. LO an’

Toronto: Secretary, J.R. Collins, Toronto. hoe: Cl
SOCIETY OF CHEMICAL INDUSTRY.—Wallace P Co ei
Alfred Burton, Toronto, Secretary. ¢ F E-
TECHNOLOGY CLUB OF LOWER CANADA.—Prcsldcﬂ J
Secretary-Treasurer, E. B. Evans. Meets twice yearly. CE M.;Gﬂ'"
UNDERGRADUATE SOCIETY OF APPLIED SCIENCE. pun
VERSITY.— President. W. G. Mitchell ; Secretary, H. F. COI& _ igents P
WRESTERN CANADA IRRIGATION ASSOCIATION.— s. g.nk’ i !
Marshall, Edmonton, Alta. Permanent Secretary, Norman =* r $
uldés",sl"
Monda¥y’

Box 1317. Calgary, Alta. R.N

WRSTERN CANADA RAILWAY CLUB.—President, R. ]
W. H Rosevear, P.0. Box 1707, Winnipeg, Man. Secen
June, July and August at Winnipeg.




