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PRECISE SURVEYS FOR MOUNT ROYAL TUNNEL

By J. L. BUSFIELD, B.Sec., A.C.G.L

The Canadian Northern Railway have under construction
i dOUble-track tunnel about 3% miles long through Mount
-%%al, op the west side of the city of Montreal. This tunnel
ing byilt in order to bring the lines of railway from the
and west of Montreal right into the ‘heart of the city,
€ 2 large terminal station is to be built.
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The Construction of a long tunnel usually means that

Ve 3
Ty Precise surveys and measurements have to be made as
M ehmiﬂal’y step to the actual work of boring, and the
Oung

oyal tunnel is no exception to the general rule,
riving 5 tunnel it is customary to work from both
Wards the centre, and in this case a shaft was sunk
9 the level of the tunnel
ez:tll lnte.rlned.iate point and
Ways fnnd lS‘bemg driven both
from t]l;;om this shaft, as well.as
Sure the ends. In order tcz in-
wi at all these working's
senti:lo:;ecﬂy meet, it is es-
Tegarg at their locations with
ve to each other should be
With c:‘refully established, both
algg . 8ard to alignment and
apary. T elevation and distance
aligny, To Ol?tain the correct
siblq Dt, a line is, when pos-
"IN on the surface in the
€ Vertica] plane as the tun-
tri:;n 4 precise transverses or

n
ellds to
OWn t

at twenty-foot intervals, with a tension of twelve pounds ap-
plied by means of a weight attached to a cord passed over a
bicycle wheel on an adjustable frame. These spiders are
illustrated in Figs. 1 and 2, and weighed about sixty pounds
eack. The tension wheel is shown in Fig. 2.

Previous to making the precise measurements ‘‘spider’’
points were marked on the sidewalks by means of a chiselled
cross roughly every ninety-nine feet on the lines of the trans-
verse, being put in line between the angle points either by
eve or with a transit. The necessity for exact alignment not
being very great as an offset of 0.43 feet on either side of
the line would only introduce an error of one thousandth of

to fogu ation must he resorted
Sity ithe distances. The neces-
T accuracy will readily be

Fig. 1.
Letting up Spider.

up e

fagy 5190 on account of the

tuny 3t once the Jines and levels are transferred into the

In el no further check is obtained until the different work-
Cet,

1 Account of the steep and inaccessible slopes of the
droy SIn it Was deemed advisable to make transverse surveys
Sagt 4 . Slde in order to obtain the exact distar')ce from the
Dley, b Wast portal, and also to the intermediate shaft at
the an ?o \Venue. Suitable routes were selected a.nd at all
berg fog ¢ Doints (called stations and given consecutive num-
Wali A4 rence) small copper plugs were set into the side-
nty t};eOr, 0 the few cases where there were no sidewalks,

Solid rock.
lengtg order to make the transverse sufficiently accurate, the
fo aq of the Toute being about 434 miles, it was necessary
cided t some form of base line measurement. The form de-
g ro;’On as being eminently suitable for use on sidewalks
niders ,f Was. that of portable measuring points = called
" Used in conjunction with a steel tape supported

Fig. 2.
Chainman Reading Tape; Tension Wheel at Left,

a foot in the length of the line. Where the lin‘es\ were not on
sidewalks, stakes or ship spikes were driven to mark the
spider points. While these were being laid out by one party,
a leveller would follow and take the elevations of all the
spider points and enter them up in a book provided for that
purpose.

In making the base line measurements 10o-foot steel
tapes were used of ¥4-inch steel, divided into feet, tenths and
hundredths, the thousandths being estimated by the observer.
One steel tape was sent to the Bureau of Standards to be
standardized under the same condition as the tapes were to
be used under in the field, i.e., supported at 20-foot intervals
with a tension of 12 lbs. Tt was compared with the govern-
ment. standard at a temperature of. 62 degrees so all tem-
perature corrections made later were to this figure..

All the tapes to be used in the base line measurements
were compared. with this standard tape. * The standard tape
and the one to be compared.were.fastened at the zero- end to
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two adjusting screws over a brass plate with a fine straight
line on it; at the 10o-foot end they were both attached to
cords passing around two bicycle wheels with a twelve-pound
weight attached to each. (See Fig. 3). The two 100-foot
ends of the tapes rested on another brass plate with two
scales on its face divided into thousandths of a foot; after
the two zero ends had been placed exactly over the line on
the first plate the readings on the scales at the other end
were taken. The two tapes were then reversed and corre-
sponding readings again taken. This process was.repeated
several times for each tape and an average taken.

All these preliminary arrangements being completed, the
actual measuring was commenced, the method of procedure
being as follows :—

First.—Two men would take the spiders and place them
as nearly as possible with the cross marks vertically over
the spider points. (Fig. 1). At the same time two other
men would be setting up the tension wheel frame at a short
distance to the rear of the rear spider. This frame is
illustrated in Fig. 2, and needs no special description, except
that it had adjustable legs and wheel so that it could always
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mometer was also hung on each block in such a position
that its bulb was as close to the tape as possible.

Fourth.—The chainman, having seen that there were no
twists in the tape, they would take up their positions at the
spiders, and the ‘‘recorder,”” who kept all the field notes;
would take his position midway between them, calling out
“ready to read” as soon as everybody had taken their place.
On this signal the two chainmen would call out in turn the
height of the top of the spider above the spider point on the
ground which they measured with folding rules. This gave
the correct elevations of the tops of the spiders, hence the
slope of the tape. The head chainman then calls out the
readings at his end of the tape at the intersection of the
scratch on the spider, and the recorder enters it in his book,
the rear chainman reads his end of the tape at the same in-
stant as the head chainman, but does not call out until the
recorder has had time.to enter the first reading. The reé
corder then calls ‘““‘change,” and the tape is allowed to move
bodily a very small amount one way or the other, so that 2
different reading is obtained at both ends, which are agaib
called out to the recorder. This process is repeated until the
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Fig. 3.—Sketch of Tape-Testing Apparatus.

be put at the right height, even on the roughest ground en-

countered. At the front spider a forestay was set up to hold

the front end of the tape. This forestay was simply a fairly
heavy cast iron plate with a vertical post, upon which was a
sliding clamp to which was attached an adjustable cord for
holding the tape.' A heavy weight was placed on the back of
the plate to resist the pull of the 12-lb. tension weight.

Second.—The rear chainman would call out ‘“Ready for
tension’”” and thereupon the first chainman would attach the
front end of the tape to the forestay and the rear chainman
applies the tension of the weight by shortening the adjusting
cord.

Third.—The rear chainman now stoops down until his
eye is on the level and in line with the tops of the two
spiders, and lines in the four wooden standards for support-
ing the tape at twenty feet intervals, so that the hooks are
all in the same straight line between the tops of the spiders,
and then the tape is hooked up into the hooks. The standards
were made of a wooden base with a 1-inch-square vertical
post with a sliding block held by a spring, a cord with a
hook for holding the tape was hung from the block. A ther-

recorder gets five or six readings which do not vary mor®
than a thousandth or so. While this is being done anothe’
man is reading the four thermometers on the standards, the
mean reading of which he gives to the recorder. The folloW
ing is an example of the booking of one set of reading® i |

Height
Point. Readings. Difference. . of spiders.  Te®¥
Line 14-15  09.478 09.151 Sp. 4 1.1
0.327 g
Sp. 4to 5  00.506 00.150 74:9
0.356
99.575 99.151
0.424
99.504 99.151 Sp. 5 1.69
0.443
Fifth.—Having obtained a good series of readings: :::

recorder calls ‘““‘unhook,” and the tape is unhooked and A

whole apparatus is moved forward to the next spider-W‘:’:
m

o ¥

the rear spider being left in its position to retain the
surement in case the one just measured to should b
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turbeq, Whilst the actual measuring is faking place two
n;:m €arry up a spider and place it at the next spider point
aheaq

At the starting point and all rivet stations, instead of one
O the spiders being placed over the rivet it was placed a
00t or tyg ahead merely as a support for the tape, and the
Teading op the tape was obtained by transferring the point
Q the Tivet up to the tape by means of a transit placed a
Short distance away and at right angles to the tape.

/ This method of measuring required ten men, namely,
?hfef of barty, transitman, recorder, two chainmen, two
ol DlaCers, one thermor:neter reader, one man for fore-
diti}; and one man for tension wheel. Under favorable. con-

R3S Many as 15 to 18 stations were measured in an
our, byt Io stations per hour would make a good average
o a day’g work,
in & € Majority of the work was done‘ in the.: daytime. but

= busy sections of the city it was done during the night,
Hculty being experienced from the darkness, acetylene

mj 5
1ers’ lampg being used.
- avVing made the measurements in the field, the correct
aka_nCeS between the stations were computed in the office,
. sng +h

€ necessary corrections for the reduction of the
to horizontal, for temperature, and the tape correc-
r:mto Standard, the two former being obtained from dia-

S plotted for that purpose.
th ?teat care had now to be taken in reading the f«mgles of
b Ansverse, A Berger tfansit, 7-.inch plate reading to 10
angl, S Was used, In setting the mstrun-lents up over .the

>~ Dointg 5 second transit was used to insure the vertical
the instrument being exactly over the centre of the
e rivet. At the two points sighted at, wooden tar-
DOint:ere used, being set up Vertically and precisely over the
Woo y means‘of a transit. These targets were mz}d"e of
intg r: Inches W}de ax.xd about 3 fee.t high, an'd were divided
Useq ¢ and white triangles. ./‘\.dJustable tripod legs were
Woy] 5 Subport them. In reading the ang]e one obs'erver
ang eead the angle once, and then wrap it up. five times,
ing ¥ tn 80 backwards until zero was reached again on sight-
Deq, 2 first target, to insure that the plates had not slip-
to , ecols would give a very close determination of 'the angle
ent 3 nds, ang this process was repeated by an independ-
Secop erver, thus giving a mean determina.tlo‘n down to 1
strume'nt IEVel'Y brecaution was taken to el.lmmate any in-
th eata €rrors, and also to .pro!:ect the : mstrument. from
.angles thOf the sun. In a3 circuit five miles long with 33
1n aHOtheere was onl}" an error of closure of .1 second, and
“acuy T of three miles and 10 angles the transverse closed
ap Y the angles, angd in none of the circuits was there
of more than a few seconds. All" the important
®S Were duplicated by independent routes giving a
e © Series of closed transverses, and from the base line
about re{nent an average degree of error was found to be

1 40,000,
ed, i eameaSUrements around the mountain being c'onfple.t-

e s es net.:essary to project a line over the mountain in
vertical plane as the tunnel centre line,

0 do thig the minimum number of transit points were
a0d permanent concrete monuments built to hold the
Were disz Setting Up a tramsit at a ‘monument plu.mb-b?bs
Untj) . arded entirely and the transit was bucked into line
ang alsg Cross hairs intersected both the far away back sxg.ht
The the cross scratched on the monument close to it.
timg ¢ was then ‘projected to the monument ahead

Sigh after time, reversing the instrument between each

.lstanc e
tio

or
Vers
Dlete

tra-n s
Coxn

Mean wog taken of all the points obtained at the fore-

Dument apnq the line thrown ahead from that point
e Way. §
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The surveys for the whole work were tied into the same
system of base lines and a series of co-ordinate lines was
adopted so that the latitude and departure of any point could
be readily obtained, hence its distance and bearing from any
other known point. All the survey alignment points in the
tunnel are also being referred to the same co-ordinate lines.
The levels were transferred from the city to the west portal
in as accurate a way as possible with standard instruments ;
18-inch wye levels were used with target rods. The level was
set up three times for each turning point, these never being
more than about 100 feet from the instrument and equidis-
tant therefrom. The whole operation was repeated four
times with independent observers. The difference in their
elevations of Corresponding bench marks being only a few
thousandths of a foot,

In the city itself it was decided to put in permanent sur-
Vey monuments at the more important and strategic stations.
These monuments (Fig. 4) were made by digging a hole
about 7% feet
deep and filling
the bottom to 2
depth of about
2% feet with con-
crete, in which
was set the monu-
‘ment Proper,
made of 6-inch
cast iron pipe at
the bottom, with
a 4-inch pipe in-
serted into it at
the top with a
leaded joint, the
object of this be-
ing to enable the
top of the pipe
to be easily low-
ered again in
case the whole
pipe should he
heaved by frost.
This, of course,
is an unexpected
contingency. In
the top of the
smaller pipe a
piece of brass Was cemented and on.this the precise cross
scratch was made, and also the precise elevation taken.
After the concrete had set, the space surrounding the pipe
was rammed with earth or sand taken from the hole, and on
top of this a cast iron cover plate and base set with concrete
into the sidewalks was placed, " thus making a good per-
manent point free from disturbance and easily accessible.

C.I1. Cover Plafe

RURF.

)

2777 7

Fig. 4.—Permanent Monument for
Tunnel Survey,

The surveys angd: measurements for the tunnel, which
were all carried out under the immediate supervision of the
writer, although requiring great accuracy, were comparatively
simple, compared to the alignment work in the tunnel, be-
cause frequent checks on the work could be obtained,
whereas in the tunnel no checks are obtainable until the
headings are run into one.

————-——

The government owned telephone system of Alberta yield-
ed a surplus of receipts over operation and maintenance eg.
penses during 1912 of $62,283, while the earning capacity of
the system on a basis of the capital expenditure amounted to
2.1 per cent. In the six years, 1007-1913, the system has
vielded a profit of $407,502.

p——————————
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THE REPLACEMENT OF GASOLINE.

By H. Poynter Bell.®

The great and rapid increase in the price of gasoline is,
not unnaturally, exercising the minds of the owners and users
of gasoline motors all over the world. In New York, for
instance, the price rose from g cents to 16 cents per gallon
between January and July of last year, and the New York
Garage Association is giving serious attention to ways of
meeting the situation.

Two ways seem to have commended themselves. Firstly,
the encouragement of competition in the sale of gasoline,
and secondly, the establishment of a uniform standard of
of quality, which may allow of increased production. The
first way depends upon the suggestion that the increase of
price is due, wholly or partly, to the action of the “Trust.”
There may be some truth in this, but it is certainly not the
whole truth; the increase is largely, at any rate, due to

‘ordinary economic causes.

Fifteen or twenty years ago the most important product
of petroleum was kerosene; gasoline was merely a by-product
and was used chiefly as a solvent. With the increased de-
mand for gasoline, and a simultaneously decreased demand
for kerosene, it is the latter which has become the by-product,
with the consequence that the gasoline has now to bear the
chief share of the cost of production.

At the same time, though the world’s output of pétroleum
has increased, the yield of gasoline has not increased at any-
thing like the same rate. There has been some falling off in
the percentage of gasoline in the oil from the older oil fields,
owing no doubt to evaporation, and the oil from the more
recently opened fields is generally a heavier oil containing a
lower percentage of gasoline. The crude oil from Pennsyl-
vania contains about 16 per cent. of gasoline and liquids
lighter than kerosene; the California crude oil contains not
more than 3 per cent. of such liquids. The Russian (Baker)
petroleum yields about 6 per cent. The resulting position of
things is such that the producers, having too large supplies
of kerosene, have felt obliged, in some cases, to refuse to
sell gasoline to buyers who will not take a corresponding
quantity of kerosene. It seems to follow that, under the cir-
cumstances, no great or long continued reduction of price
can result from competition by rivals of the Standard Oil
Company or other large producing organizations.

Rather more may perhaps be expected from the fixing
of a legal standard for commercial gasoline. The production
of so great a variety of motor spirits as is now sold must
necessarily be more or less wasteful. . If a liquid of fairly
high specific gravity and boiling point could be made the
standard, there would be an increased production from the
present supply of crude oil, while there would be, at the same

time, greater safety in the handling and storage of gasoline.

To be of any real use, the standard would have to be fixed
by law, and it may be doubted if this is likely to happen,
since public safety is hardly concerned, as in the case of the
flash point of kerosene.

In any case, measures of this kind can only give tem-
porary relief and not permanent cure. Calculations of the
duration of the world’s supply of petroleum need hardly be
taken into account. Such calculations have been made by
Prof, Vivian Lewes, in England, and others; but apart from
the, fact that the quantity of the known supplies is very hard
to, estimate, no good guess can be made at the quantities
which remain to.be discovered. Assuming, however, that the

*Consulting Technical Chemist, Kent Building,-Toronto.

-

Volume 24.

demand for volatile liquid fuel continues to increase at the
present rate, it will certainly exceed any increase of the
supply which can reasonably be expected from the oil fields.
That is to say, the users will, sooner or later, have to face
not merely rising prices, but an actual shortage of supply-

The consumer of the future will, therefore, have to be
resigned to paying more for his fuel, and must be satisfied
he can get it in such quantities as he wants. To produ‘fe
even this result a liquid capable of replacing gasoline 15
likely to be needed, and for the production of such a liquid 2
prize of the value of $100,000 has recently been offered by
the International Association of Automobile Clubs at their
meeting in Paris.

The substance required is one which cannot be rigged
or cornered by any nation or combination of national in-
terests. It must, therefore, be capable of being produced in
almost every part of the world, and must, further, be made
from some raw material of which the supply is either prac
tically unlimited or capable of being continually reneweé¢
No fuel can be obtained from the atmosphere; no liquid fuel
can be obtained from water, so that the only unlimited or ¢
newable sources are animal and vegetable matter, of which
only the latter is likely to be of much use. It may be that
a method can be found of making, sufficiently cheaply, 259"
line, or some similar liquid, direct from vegetable matter:
At present there is one, and only one, liquid known which
can fulfil the required conditions, that is, of course, alcobo

Alcohol is suitable, in most respects, to replace gaso]ine'
though its heating value is, unfortunately, considerably lower
than that of gasoline. The value varies, of course, with the
proportion of water which the alcohol contains, but puré
alcohol has only about 7/11 of the calorific value of an eqV
weight, or about % of that of an equal volume of gasolin®
That is to say, that to replace a gallon of gasoline there wi
be needed not less than 1% gallons of alcohol. The dis3®
vantage is not necessarily prohibitive, and it may be tha
consumers will have to put up with it. Alcohol can, of cours®
be produced in practically unlimited quantities, and at 2 lo
cost., The cost can certainly be reduced if a large enoud
demand arises, since little, if anything, has been done SO 2
in the direction of selecting and cultivating plants with
view to a maximum yield of industrial alcohol. The matte
will be one of the problems of utilizing the sun’s heat for
producing fuel which were indicated by Prof. Ciamicia®, e
Bologna, in his lecture on the ‘‘Photochemistry of the
ture,” before the International Congress of Applied Che™
try, at New York.

-

is*

The chief difficulty in connection with the use of alcohol
will consist in reducing the restrictions and the excise ap
other duties, which are placed on the sale of alcohol by pra
tically all governments. It will be for automobile 2ss0¢
tions and similar bodies to attack this side of the matte”
while chemists may have to satisfy the requirements of the
governments by finding substances which will render alco
undrinkable. '

e

Alcohol is, no doubt, not an ideal substitute for gasolin?

but it appears that there may be only the choice betweeR
veloping the production and use of alcohol and waiting, P
haps in vain, for the discovery of some better substitute:

————-—e—

The English shipbuilding firm, Messrs, Swan, Hunt®’
and Wigham Richardson, whose president, Mr. y
Hunter, is ‘now in Montreal, will submit tenders for wOfk.
the Georgian Bay Canal, if that project is proceeded W' i
and for the construction of ships for the Hudsor Bay 1in®
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FISHING STATION SURVEY IN THE GULF OF
ST. LAWRENCE.

By J. A. Macdonald.

The accompanying map and text is interesting from
the Viewpoint of the methods employed in making the
Survey,
comThe Survey was made, among others, for a fish-canning

.Pany, who have in operation a hundred or more can-
deries, Situated at various points on the shores of the Gulf

awrence, .

Stati;fhe company are continually establishing new fishing

0S and closing others as business warrants.
“Suallslefore establishing a station at any new point they
e bY have a careful survey made.of the shore: s_helter
" °_at’33 large or small, ownershlp‘ of property rights,
cefsslbﬂlty to a public road and railway, survey of the
d:pgig 8rounds, showing distance from shore of the various
S of water, or ‘“fathoms deep,” and distance from
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Let the two angles at P’ be measured at the point P’. The
problem then is to find the distance A’ P’ and C' P’

There is an analytical solution for this which, however,
does not seldom need to have to be performed. It involves
a good deal of figuring. The angles at P’ and the angle B’
are known, but the angles P’ A’ B and P'C’'B’ are un-
known. However, the formula gives :—

A’ B’ sin P’
cot. P’A’B’ = cot. R ( L)
B’ C’ sin P’ cos R
when R = 360°— B’'P'C’ 4 B' P’ A’ AR

I repeat that it is seldom necessary to use this analytical
formula, though it is well to use it once in a while as a
check, and should be used in all hydrographic surveys of
this kind.

The so-called mechanical solution is simple and rapid
by using a three-armed protractor. It is the common method
of plotting soundings when two sextant angles have been
read from the sounding boat.
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Plan-Chart of Fishing Station in Gulf of St. Lawrence.

shq
lobsrte'eror harbor of the various fishing grounds, as herring,
requil‘e’s, Salmon, etc, In order to obtain all this information
<o 20 expert hydrographic survey of the harbor or

> 30d thig g really what this is.
Wa'tern- the map the methods of measuring the depths of
Order to be plotted are shown by the dotted lines.
depy sw ©  methods of ascertaining the contour or fathom
Were used, involving the use of both the transit
the Is.lllm:.he One case the angles were read by transits on
an de,\'tWO transits one at each end of the base line
sextant im the other case by reading the angles with a
known " the boat on the water. This later method is

i 3 the “Three Point Method.” s

by thet tA' B" C’ be the three shore points, being defined
WO distances A’ B’ and B C' and the angle of B

Sex

The angles in. this case were laid off graphically on
tracing paper by lines of indefinite length, and this laid
on the plot and shifted in position until the three radial
lines coincide with the three stations on the ground, A’ B’
and- C’, when their intersection marks the point, P’, of ob-
servation. This is a most ready method of plotting such
observations when no three-armed protractor is available.

By this method only one observer is required in locating
the soundings, and no time is lost in changing stations,
and the party are all together, and there is not likely to be
any misunderstandings in regard to the work.

The other method here shown, two angles read on shore,
two instruments are required, one at A and one at B on
shore, and the angles subtended by the other fixed point
and the boat P, as A BP and BAP, be read by both in-
struments. When ‘a sounding is taken, the intersection of
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the two pointings to the boat, when plotted on the chart
containing the points of observation duly plotted, will be
the plotted position of the sounding.

Two observers are required, which makes this method
somewhat objectionable, and these must be transferred at
intervals as the work proceeds, and in order to see the boat,
P, at all times. Usually, three or more readings can be
made from each position. For example, in the plot four
positions of the boat at P are taken.

The base, A B, across the bay, was made by a stadia
reading. The transit was set up at A and the rod held
at B. Two other base lines were also laid off, as shown in
the dotted lines, one from A westerly to point shown as
landmark, and the other from B easterly to ‘‘landmark.
For the three-point readings flagpoles were erected about
the centre of the base lines and to the south in the same
manner as A’ B’ C' in the plot. These are shown in the plot.

The shore line was first traversed at the water’s edge.
Offsets to the bank were estimated, and sometimes paced;
no measuring was done. The first part westerly was rocky,
with high, steep banks. Along the cove, or natural harbor,
there was a sandy beach, with low banks. Around the
point, again, it was rocky, with high cliffs. This is shown
by the topography on the chart. The direction of the ‘land
lines, width, and property-owners were made, taking bear-
ings with the compass. Direction and position of roads
were determined, and everything necessary to complete the
plot and give all the information required.

The cove or harbor was a natural one. A wharf could
be built, and was later, below the cannery, making it con-
venient for landing fish. The anchorage was good for boats
and small craft, and perfectly safe, except with north-east
winds. The harbor was well sheltered from south, west and
north-west, and these were the prevailing winds. A north-
east storm would, however, drive right in to the harbor,
and no craft could live at anchor in such a storm. With
regard to the smaller craft, provision was made for hauling
them up on the sand beach in the rare times of such storms.
Larger craft would either have to ride it out or get away
in good time.

The soundings in the boat were taken with lead and
line marked in fathoms. At even fathoms positions were
taken and the triangulations made either with sextant from
the boat or with transit or compass from shore.

In plotting those soundings no calculations were needed.
The intersections of the two or the three points showed the
position of the boat at one fathom, two fathoms, etc.

The soundings in the harbor were mostly made by using
a long 3o-fathom marked line for distance, and the bearings
from a known point on shore were made with a prismatic
compass. No one method answers for this kind of work.
One has to have a certain amount of initiative or originality
in this kind of work.

Latitude and longitude were ascertained, the former
by a reading of the sun’s altitude with the sextant at ap-
parent noon, and allowing for dip, semi-diameter, paralex,
etc. The sextant is much more convenient and accurate for
taking astronomical observations than is the transit. Longi-
tude was calculated from the ascertained longitude of a light-
house some twenty miles distant, assuming, of course, that
the longitude of the lighthouse was correct. The magnetic
declination was ascertained by an azimuth observation of
the sun.

Surveys of this nature are very rare, and confined to
marine and fisheries in Canada and to the coast and geo-
detic surveys in the States. In the building of breakwaters
and harbor improvements by the Public Works Department
such hydrographic surveys are always made. It is, there-
fore, confined largely to Government work, though in the
case here described it was of a private nature.

Volume 24. i

ORGANIZATION OF A STATE HIGHWAY l
DEPARTMENT.*

By Maj. W. W. Crosby.}

The essentials for a successful state highway clepartﬂlent
may be said to be:—
An established demand for it.
A proper organization of it.
Sufficient funds for its work.
A well defined policy.
An honest, tactful, capable head.
Suitable locations for its headquarters and branche®
proper equipment, and loyal and skilled employees.

7. Perfection in designs for its work and efficient exe
cution of such designs.

8. A comprehensive system of accounting from which
intelligible public reports are regularly made.

The title of this paper, and, as I understand, its purp®
confine the speaker to the second essential except as refer
ence may seem necessary to one or more of the others, ag
such will be his effort.

From the speaker’s experience, he believes that the sub’
ject of the organization of a state highway depal"ﬂﬂ‘f’11
should be viewed from two points. First, from the 1.3‘”m
of establishing such a department as will most likely suc”
ceed in acquiring for itself and for the movement for bet!
roads sufficient stability to endure, and, second, from
point of view, after such a stage has been reached 2°
public support both moral and financial assured, of then ¥
creasing its efficiency.

Now for the stable upbuilding of a state highway 4%
partment, the speaker believes a state commission of thre®
is best. Five are ordinarily unnecessary and less likely ¢
form a facile and mobile unit. They are likely to separ?
into five units and not to amalgamate into one uniform
homogeneous body, and this lack of unity will surely P
duce rivalries and schisms.

One commissioner, on the other hand, is o
weak in a number of points. The selection of one man wi
the necessary tact, honesty, and executive ability, and, at ¥
same time, possessed of either the proper engineering 5
or the recognition of his lack of it and with the breadt i
acknowledge such lack by the employment of a skilled ' t
gineer assistant, is a most difficult task to set any appo’,
ing power. Further, with “but one neck to be lopped‘ ¢
single-headed commission is far more susceptible to po
temptations of politics and to the attacks of enemies:
demands of questions of policy, of law, of administratioBs
execution, and of engineering are too great and divers® .
be satisfactorily and permanently met by more than © of
man in a thousand and the chances for the a\ppointment |
that man in any case are probably not one in one hundf;’
when the various influences concerning such appointm"’Il
the salary likely to be offered, and all the other factors
considered. With a commission of three, properly Self"cthi,
and protecting its engineer, the latter can do the publi®s 1y
board, his subordinates and himself, much more 2% ..
actual justice than if he is obliged to act as both com?
sioner and engineer. y
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Under any commission there should be employ®d 5

trained and competent chief engineer. Probably the O™ ok
sion will also need to employ a secretary and certail

* From a paper read before ninth annual convent,i"”,fi.
American Road Builders’ Association, held at Cin¢i®
December, 1912.

+ Chief Engineer, Maryland Geological Survey.
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}-‘ keepers, clerks and stenographers reporting to and under
" the authority of the secretary. Legal counsel may be gener-
ally. advisable and should report directly to the board or its
Chairman, A right of way agent may be necessary and he
Il?ay Teport to the counsel or to the secretary, as deemed ad-
Visable, The chief engineer should be the chief executive
Officer of the board, and he should be given all the authority
Decessary to make this fact fully and finally realized. As
Such, his responsibility to the board would be definite and

tl}e board should do nothing to muddy the waters of this
Situatjop,

The speaker wishes to say here that it seems to him
Mmore inefficiency, with its waste of money and unsatis-
Ty results, has come from division or lack of clearness
- Tesponsibility than from incompetence.

that
facto

In such a position as above described, a chief engineer

an 10t only afford to be perfectly open and frank in ex-
gressmg his opinions to his board, but he is encouraged to
0

SO to the extremes of his ability. The board may then
Mmore intelligently. In cases, where in its opinion the
°T considerations outweigh the engineering ones and the
c;?;:wn Seems to be against t_he reFommendations of th.e
bilis engineer, the latter feels his relief from the rfas.ponSb

¥, and his efforts to properly carry out the decision of

€ board should, and probably will, be more earnest and
eﬁeCtiVe.

act

8‘ineunder the chief engineer should be tho assistant en-
15 :]rs selected by him—as, it might be sau.i her.e once and
ment 1, should all the em_ployees of the engmeermg_ depart-
Other. One should be in charge of the construction, the
of the surveying and planning. But the plans should

" ‘Z:}'s 80 up to thc_: chief engineer througl% .th'e assistant in
Workge Of construction.  The benefit of criticisms from the
€IS in the field will then be had before it is too late to

o changes without complications or serious expense and

Ay of the routine difficulties of execution will thus be
avo,ded'

Egg;:s Soon “1'5 t1.113 <30mp1eted cox?struction has re'ach‘ed an
ivisiogate to justify 1t,' the establlshn.lent of* a .mamtenan'ce
ead U and the selection of an assistant engineer for its

should pe had. Preferably this important step should

o e gl
taken before it is clearly justified, rather than after.

e&‘iz‘:'e Vast importance of pr?per maintenance of roads is
east Ing at last to be recognized by. the states. One, at
4 ‘_’f the reasons for the better maintenance of European

the IZilsd‘mquestion?bly the ;}bsence, to a great extent, from
Cti: S of those in authority over the roads there', of con-
D°Ssib1n Problems al.fld conseq.uently the concentration 'there
maimee on the minute, tedlo}ls, and recurre.nt details of
i - Nance, The proper solution of const'ructxon problems
Ccompznl.y of interest to almost all, but is also generally
Qitte, Med by early and shining rewards.. That of the
1 ance problem seldom, if ever, is quick or spectacu-
ma.inte:t“rally construction problems attract, while t!Jos§ of
rdinaryance seem'drudgery. Long, per51§tent effort 1'n‘11.ttle
© greas mattfﬁrs is demapded of the maintenance division.
th i €I mistake ca.n, in the speaker’s. opinion, be made
engineere’_‘pect the maintenance to be satisfactory where the
it also In Fharge of construction is required .to look after
Majy, e'na his holds' good surely above the point wl.:en the
struCtion Nce expfendltures are up to 10 per cent. of its con-

eXpenditures annually.

to.. Divisio

o o0 engineers, resident engineers and inspec-
TS win H 1 g

to % B € arranged and needed accordin-g to the territory
als°. fac-l?r.e d and the amount of work going on. Prob:ably
ang ¢ lmes_ for testing materials will have ‘to be provided
¢ co A In charge of such should report to the head of
UStruction of maintenance division according to the
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amount of work being done for each by him ; or, he may re-
port to both under some circumstances.

Under the assistant in charge of the surveying and plan-
ning will be needed one or more survey parties, draftsmen,
calculators, etc., the number of each depending on circum-
stances, as may readily be seen. 3

If the amount of work to be done annually is large,
scattered and complex, the chief engineer will also need
clerical assistance in the shape of a chief clerk or secretary,
possibly a purchasing agent for materials for force account
work, clerks and stenographers. The purchasing agent may
report to the assistant in charge of construction or to the
chief engineer directly, as deemed best. . The chief clerk
should report to the chief engineer directly and the clerks
and stenographers to the chief clerk.

The responsibility for the entire engineering department
resting clearly on the chief engineer, should be delegated by
him only as may be warranted by the exigencies of the situa-
tion, and when so delegated, it should be done so clearly
and definitely that there can be no doubt nor failure in the
mind of anyone having business with the organization in
understanding just what authority the subordinates have, at
least so far as it concerns their business. There should be
left no opportunity for a contractor to say that certain work
or materials should be paid for in full “because the inspector
or resident engineer saw it go in,”” nor should a contractor
be able to say he was referred from one party to another for
a decision on a point and, unable to get anything definite,
he “had to do the best he could.”

The delegation of authority, especially in a newly or-
ganized state highway department, must be made conser-
vatively.  The commission and its chief engineer may be
new to the work or to the situation, ever if the engineer has
been trained in similar work elsewhere. Naturally the public
will look to them personally for decisions and for locating
responsibility, and at first surely demand their personal,
physical presence in many cases. The customary require-
ment for the employment as far as possible of local men for
the subordinate positions, at least, will render it advisable
for the chief engineer to take on many bright and otherwise
admirable young men except that they may be deficient in
experience with modern highway work.

The rapid progress in the underlying science and the
art of such work, makes it difficult for many beside the chief
engineer to keep up-to-date in it, and, therefore, necessary
for him to retain, until his subordinates become fully trained
as regards the fundamentals of their work at least, sufficient
authority, in perhaps a slight excess, for the best results.
Further, the speaker has found that far less difficulties with
contractors over points arising in connection with their work
under the specifications become serious when considered and
decided by the chief engineer in person than in cases where
such decisions are left to younger and more inexperienced
men. In fact many of these points are never raised whea
contractors know that the chief engineer himself will decide
them and can be counted on to abide fairly by the specifi-
cations.  Of course, unless the commission leaves the de-
cisions provided by the contracts to be made by the chief
engineer in the hands of the latter, and supports him in
such, those contractors or others anxious to have their claims
arbitrated by inexperienced or prejudiced parties may create,
by appealing to the commission for decisions, an even worse
situation than that in which the authority of the chief en-
gineer’s subordinates is not clearly defined or too much
delegation of authority has been made to them. But relief
from such a situation is from outside the remedies of or-
ganization,
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From the foregoing may be had an explanation of the
speaker’s inclination toward the employment in new or-
ganizations of inspectors rather than resident engineers on
the jobs to be done under him as well as for the retention
in his own hands, while chief engineer, or perhaps more of
his authority, as such, than in the similar work of many
other organizations.

After the final establishment of a definite policy towards
its roads on the part of a state; after the proper provision
of funds for the carrying out of this policy for at least a
reasonably appreciable time; after the public has become
accustomed to and a decent majority has settled down to the
support of such a policy, and after the employees .in the or-
ganization, who, are likely to perhaps need authority, have
become properly grounded and trained to support satisfac-
torily certain responsibility, then a change or development
of the organization above outlined may be, and generally is,
desirable for the sake of greater efficiency in the results
from expenditures.

We may, therefore, now look at the matter of the or-
ganization of a state highway department from the second
point suggested at the outset.

Efficiency should, of course, be kept in mind as described
in the earlier consideration, but there as may have been
hinted at least, it was not the only object, and consequently
in the earlier days of the work, the efficiency from a purely
financial standpoint may have been obliged to retire at
times in favor of what seemed to be for the ultimate public
good.

Now considering efficiency alone, the speaker believes
that:—

The commission of three may well give way to that of
one, or even in the latter case that a competent individual
may satisfactorily fill such a position as engineer-commis-
sioner, and the position of chief engineer, as well as the
board of commissioners, be avoided. That the position of
assistant engineer in charge of surveying and planning may,
perhaps, with the central department for his work, be
abolished and the work better done under the division en-
gineers assigned to sections of the state. This, however de-
Pends entirely upon local conditions and no general rule can
be here laid down concerning the point. That it is possible
to say the same concerning the assistant engineers respec-
tively in charge of construction and of maintenance, as said
immediately above: but in such a case, the necessity for
avoiding any serious distraction from maintenance problems
by those of construction, should be clearly and constantly
kept in mind. That the delegation of more and more of the
authority of the chief engineer may be advisable as the
training of the subordinates proceeds and the reliance on
them is warranted,

With these steps taken at the proper time, the expense
for overhead charges should be reduced without depreciation
in the value of the physical results and thus the efficiency of
the organization increased, Inappropriately taken, they will
quickly produce the opposite results on a large scale. The
difference between a proper organization and an improper
one may be only five per cent. of the total expenditures in
the work and this difference can be readily offset many times
by the difference in the quality of the physical results, the
expenditures for which will probably amount to nearly 00 per
cent. of the total expenditures.

The necessity for the proper organization of a state high-
way department should be recognized by all, but unfortu-
nately the instances of such recognition, or at least the evi-
dence by results of it, seem to be in the minority.

The speaker hopes that the discussion here of the matter,
which discussion he has attempted to stimulate by a brief
outline of some of his views, may be fruitful in good results.

Volume 24.

SLUDGE DISPOSAL.*

By Karl Imhoff.}

Sludge results from all methods of treating sewage, The
problem of handling this sludge satisfactorily is just as im-
portant as the treatment of the sewage itself, for experience
has shown that sludge which has been poorly handled is
much more objectionable than the worst sewage.

Wet Sludge.—Fresh wet sludge contains ordinarily more
than go per cent. water and can be pumped out of the settling
tanks in the same way as sewage or water. It would there-
fore seem a simple matter to get rid of it by pumping it ont0
low-lying ground and allowing it to remain there with tl{“
hope that it would in time become firm. Such treatment i$
unfortunately almost always without success. Sludge de-
posited in deep lays does not dry, and the ground remains
wet. This treatment is therefore useful only when the sludge
is spread out in very thin layers. The sludge can also b€
discharged into shallow trenches. Under these conditions
the sludge dries in some weeks, and can be plowed into the
ground for agricultural purposes. The sludge thus becomes
used, as it were, for irrigation, just as with sewage. There
is the disadvantage, however, that a large area is mecessarys
and that objectionable odors cannot be prevented.

In the case of cities located near the ocean, the problem
becomes simpler. Such cities can send their sludge in ship$
out to sea and allow it to sink. Since it becomes necessary
to carry the sludge a considerable distance from the shor®
the cost of this method of disposal is quite high, and it' 15
very probable that some of the cities which have been usin8
this method of sludge disposal could now accomplish the de-
sired ends cheaper by adopting another method of disposal:

In general, one can say with assurance that the cases
are very few where it is desirable to dispose of sludge in 2
wet condition.

Dry Sludge.—As soon as sludge has been properly dried,

“it has lost moét of its objectionable characteristics. In an¥

case, dry sludge can be used as easily for agricultural Pu™”
poses as other kinds of fertilizer. Tts value, however, for
agricultural purposes depends more on its physical charac
teristics than on its fertilizing value.

Dry sludge can also be used for filling low land just 3
well as ordinary earth. In almost every case this method ©
disposal is the most economical, if it is not possible to Us®
it for agricultural purposes. Especially with cities WhiC
use their refuse for filling is this method of sludge dispo®
particularly adaptable, because the dry sludge has a VOI‘H_ne
only about one-fifth of that of the city refuse, and if 2 city
has sufficient ground for dumping its refuse, there will also‘
be sufficient area for the sludge. d

In cities where the refuse is burned, consideration 511"“_11
be given to the possibility of burning the dry sludge Wit
the refuse. In such an event, however, there is the daﬂﬁ,’e’
that the slag will mot be so good. In addition to the imcm;
eration of sludge, it is not worth considering other meth"d_
of artificial disposal of dry sludge; such, for example, as ‘e
ing it for the production of gas or for the reclaiming of 1
fat contained in it. .

As incineration is carried out on a large scale only ﬂ:
one instance (Frankfurt-am-Main) it may be concluded th?
for the disposal of dry sludge there are left only the t

\ HY’

*A paper read before the International Congress on
giene and Demography, Washington, D.C., Sept. 24, 197 ;

t+Chief Engineer, Sewer Department, Emscher, Gen?
senschaft, Essen, Germany,
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:‘;tural' methods—its use for agricultural purposes and for
¢ filling of Jow land.

Methods of Drying.—From what has already been said,

We may conclude that the best system of sludge disposal is

that : 3 -
: ‘4t in which the sludge is first dried. There are, of course, -

Mculties connected with this drying.
cipalslde-nce h'fls, up to the present ti_me, interested .itself prin-
. thiy in a-rtlﬁ'c1a1'meth0ds of drying. Of ﬁrst: importance
R ; Cconnection is t.he pressing of sludge, which ha§ been
e O.r many years in England. The excess water in the
e ie Is pressed out thrqugh filter cloths. Sewage sludge
With 1*? bressed only when it 1s'properly t.reated, for example,
i thlme or c.oal powder.‘ This system is a good one, 'fmd
- S f°_reg0mg reason is eSpeclally‘ applicable to chemical
: recilp}tat}on works, where the chemicals necessary for the
B iDltatlon are a;dde(.i to the sewage. The cost of th.e sys-
N S, however, so high, that, outside of England, it has

used very little.

ithIE Comparison vs{ith sludge pressing, the centrifugal dry-
are 5 aChll.les used in (.}ermany (Frankfurt ‘amd HaanV(?I'),
out thStep in .advance, since the fresh.sludge is handled V{lth-
diSadve addition of chemicals, There is, however, the serious
antage that the water separated from the sludge is
i s mo_l‘e objectionable than in the case of sludge press-
his water contains a very large part of the organic

of the sludge. ;
More natura] treatment, and one especially applicable
mattera]l }Il’_la.nts, is the mixing of. the wet sludge with drying
cle&nin’ Which absor'bs the moisture. -Re'fuse and street
sludge 3.”5 are especially apphcable for this purpose if the

IS to be used for agricultural purposes,

chargT:ehsimplest of all methods of drying is just to dis-
85 . the sludge upon a dryl_ng bed, which sho.uld consist
face :n. of Porous material .w1th a perfectly horl‘zo.ntal sur-
: c, tnd underlaid with drain pipes laid approximately 12
spre;;doo C. It must not be forgotten th.at tl}ere should be
ich Ver the surface of the bed a thin layer of fine sand,
Will have to be frequently renewed.

y vt;rrl;l; simple natural arrangement for drying was former-
e !ttle used, because all attempts to drain fresh .sludge
withOuItls“CCes§ful. The sludge must first be m.ade drainable.
Question, this can be done by artificial means, as

mattEr

fOr Sm

Wit ;

as t.the addition of lime or coal powder, in the same way

are th sludge Pressing. But all these methods of drying
Uneconomical,

v'hilé\u&tox‘cnaticz.ally, by itself, the sludge -becomes. drainable

& nderEOhng‘ a process or matural decomposition. V\{e
tankg ,’nowD this fact for a long time from the “‘septic
Tesyly thr‘?ugh which the sewage slowly flows, and as a
€ing in contact with the decomposing sludge, be-

cOIn ¥
tic tes fou] itself and smells. In comparison with these sep-

Comp,, >» 2 step in advance was made by separating the de-
ing, , 08 sludge from the flowing sewage, by removing it
Separate tank.

as 1 'S idea of separate sludge decomposition was, so far

iy the OW, first brought forward by H. W. Clark, <.>f Boston,

Per; en);ear 1899', It was not possible, however, in the ex-

effecy i:ns made by Mr. Clark, as well as in other pl'f“fes’ to

With ; 2 Separate sludge tank as good a decomposition as
€ ordinary septic tanks.

1906 he firg Success along these lines was made in the year

SSenge the_ sewage-disposal works of the Emscherge-
SPokep faft in Essen, The type of works referred to are
tanyq . .3s Emscher tanks, a special type of double-deck
Slug * Which consist of an ordinary settling chamber and a
'8 ng ﬂ::omposiﬁon chamber below, through which there
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After a short ripening time, there was found in these
sludge-decomposing chambers a sludge black in color, and
with a slight ordor of tar. In spite of small water content,
ordinarily of about 75 per cent., the sludge flowed easily
through pipes, and when spread upon a drying bed to a
depth of 10 in., became firm and spadeable in a few days.
The decomposition was practically odorless, and the sewage
flowing out of the settling chamber was totally unaffected

by the decomposition of the sludge.

Since we know that it is possible with separate sludge
chambers to have the principal advantage of the septic tank,
namely, the drainability of the sludge, the septic tanks have
lost their importance. Their disadvantages, especially the
objectionable <dor of the effluent, render them impossible
for many purposes. They are to-day suitable only for very
small plants,

In most cases, it is desirable to keep the sewage fresh;
in other words, to treat it in ordinary settling chambers, and
to remove into a separate chamber only the sludge, which
requires decomposition, in order that it can be easily drain-
ed and dried. It is mot to.be assumed that the Emscher tank
is the omly arrangement for bringing about these results. It
is possible, without question, to bring about the matural de-
composition, which takes place in Emscher tanks, with any
properly built tank, filled in the right way with sludge, and
operated according to certain principles. I do not yet know
of any plants with separate sludge tanks, however, where ex-
actly these results have been obtained. And it seems to me
as if all possible scientific methods of bringing about these
results, with plants in which the sludge is pumped from the
settling tanks to special decomposition tanks, will be much
more expensive both for comstruction and operation.

Practical Tests of Sludge.—In the sense of what has been
said, good sludge may be considered as sludge which dries
quickly and has no. objectionable odor. The following in-
formation shows the possibility of easily determining the
character of sludge.

Appearance and Odor.—Good sludge is black, and wuni-
formly granular. It moves easily, it has a slight odor of
tar or burnt rubber. Bad sludge is grey, full of fibres,
soapy, sticky, and has a bad odor.

Adhesiveness.—A white enamel-lined dish pan is filled
with sludge and then emptied so that only enough sludge
remains to just cover the surface of the enamel, Good
sludge will separate itself at once from the water, so that in
1o or 15 Sec. the surface is brokem up by white lines. Bad
sludge sticks to the entire surface. This experiment is
especially important because it gives the information at
once.

Gas Content.—Newly withdrawn sludge is placed in a
measuring glass to a height of 1 ft. After six hours good
sludge separates itself from the water which collects below

- the sludge. With bad sludge, the water collects on top.

Drainability.—Sludge is placed on a sand filter to a
depth of 10 in. In the case of good sludge, considerable
clear water will drain out in the first few hours. In three
days, during dry weather, it will be firm and spadeable.
With bad sludge, only a small amount of water drains out
of the sludge, and this takes place very slowly.

Conclusions.—The two best methods of disposal of
sludge are (1) its use for agricultural purposes, and especi-
ally (2) filling of low land. In both cases, the sludge must
first be dried, and this is best effected upon a drying bed
after the sludge has decomposed in an inoffensive odorless
manner in a separate tank through which sewage does not
flow.

R T TN IR 2
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GAS-ENGINE RESEARCH.

On Thursday, January 3oth, Professor B. Hopkinson
delivered a lecture at the Royal Institution, London, Eng-
land, on ‘““Recent Research on the Gas-Engine.”” In his
opening remarks Professor Hopkinson pointed out that
during the last thirty years, though expectations had been
realized with regard to the economy secured in the gas-
engine. as compared with the steam engine, as regards de-

velopment in. the way of size, anticipations had not been.

realized owing to limiting factors which were not foreseen
many years ago. The Selandia had engines of 2,500 horse-
power, but that was developed in sixteen small cylinders.
On that scale large modern vessels would require from 200
to 250 cylinders, which was altogether out of the question.
The rapid progress made by the steam turbine, which was
now being made in 40,000 horse-power units, was in great
contrast to the development of the gas-engine, which en-
gineers found to be hampered by serious difficulties. It was
the province of engineering science to investigate such con-
ditions as these, and it was to the credit of this country
that it had contributed largely to the advance in gas-engine
research in recent years. That had largely been the result
of the work of the British Association Committee on Gaseous
Explosions.

In order to explain the nature of the difficulties encoun-
tered, Professor Hopkinson described the ordinary gas-
engine cycle, and pointed out how, in it, waste might be
saved by increasing the expansion. In order that that might
be accomplished, it was necessary to compress to a greater
extent, with resultant increase of pressures on firing. That,
however, necessitated a much more heavily built engine.
The flame of gas in the cylinder parted with its heat at a
great rate, and the metal had to be kept reasonably cool
to ensure satisfactory working. In order to demonstrate
what went on inside a gas-engine cylinder Professor Hop-
kinson fired, inside a closed vessel provided with a glass
window, a mixture of gas and air identical with that con-
sumed in a Bunsen burner. Whereas the Bunsen flame was
practically non-luminous, the flame in the closed vessel was
seen to be luminous. The pressure in the vessel rose rapidly
and fell off quickly, but more slowly than it rose.

To determine the extent of the heat-flow to the walls
of a vessel in which an explosion took place, a vessel lined
with a continuous spiral of insulated copper strip had been
employed, and the varying electrical resistance of the strip
of copper had been recorded, the pressures resulting from
the explosion being recorded simultaneously. The heat-flow
was found to be about 10 calories per sq. cm. per second,
which was about the rate of radiation from molten steel.
That flow of heat caused the chief troubles in the gas-
engine. To deal with it the water-spaces had to be exceed-
ingly large compared with the working space, while they
were also extremely complicated. The exigencies of design
further rendered a uniform heat-flow an impossibility, so
that some parts were much hotter than others, with the
result that bad stresses were set up, and castings often
broken. Although large differences of temperature were thus
most undesirable, they were essential to the maintenance of
the necessary heat-flow. Unless this was sustained some
part might become sufficiently hot to ignite the gas pre-
maturely.

Till recently it was imagined that the heat-flow was
due chiefly to convection and conduction. It had now been
shown to be greatly due to radiation. Gaseous molecules
were in constant vibration, and when, in the combustion of
the gas mixture, chemical combinations took place, the
vibrations were intensified, with resulting increase of radia-
tion. Explosion experiments had been made in closed
vessels with black interiors, absorbing radiant heat, and
again in vessels polished inside. The effect in the latter
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case was to retard the heat-flow, and consequently the raté
at which the pressure fell. Cooling was roughly only tWwo0*
thirds as fast with the polished as with the black surface:
Radiation during combustion had been measured by 2
platinum grid placed outside a fluorite window in the W
of a closed vessel, and it was found that about half the heat
of combustion in the vessel was radiant heat.

the volume increased the radiant heat increased. That I}ad
been proved by David, who got twice the amount of radiatio?
at the window of a vessel polished inside that he did wheB
black, the polishing being equivalent to an enlargement 9
the volume.

The difficulties were, therefore, cumulative as rega{ds
large gas-engines. In the larger sizes, owing to the 18
creased dimensions, large differences of temperature Wer®
necessary in the castings, in order that the heat-flow sho
be sustained ; and as the increase of the volume of the flamé
added further to the heat to.be dealt with, still greater tem”
perature differences had to be employed.

e,

MEXICO’S OIL PRODUCTION.

The oil industry is rapidly developing in Mexico, an_d
this has now begun to assume proportions of such magd¥
tude and is destined to be so far-reaching in its effects "
the world’s commerce generally that it is worthy of close’
attention.

The total investment in this industry is now upw"“ds
of $80,000,000 gold, and its development has practically 2
taken place within the last five or six years. Broadly spe2*”
ing, the petroliferous zone has been found to extend for 2
miles along the Gulf coast and fifty miles inland (12,5%
square miles), with the port of Tampico near the centf®
The present production (though many wells have been Cl°§
after testing, pending the development of transportatio®
facilities) is conservatively stated at 214,000 barrels, of forty"
two gallons each, per diem. Not 10 per cent. of the W€ l:
drilled have failed to show oil, and the average yield P®
well is 2,000 barrels per day, as against 42.56 barrels in Calr
fornia, which is the largest of the United States oil field
It is true that the average yield is greatly increased by
production of a few very large wells, but these latter i
situated many miles apart with innumerable ‘strikes’ be
tween, so that this average will probably be maintaine
development progresses.

The world’s total production in 1911 was 345.000’000
barrels of forty-two gallons, or 53,000,000 tons. The Pfesen
potential production in Mexico is 78,110,000 barrels, 31;6
this from not more than a hundred wells. According to t s
latest figures to hand, Mexico has jumped from a producu.o
of 1.02 per cent. of the word’s total in 1910 to a po‘tent1
production during the present year equal to over 22% pe,f
cent. of the total for 1g911. This is second only to that 5
the United States and 8,000,000 barrels more than Rus®
produced in 1910. In accomplishing this less than I fh‘
cent. of the proven oil area has been prospected, and per
country has only to increase its production threefold t0
come the largest producer in the world, a position Wh! ;
with the same success as-has been experienced in the 4
two years, she may very speedily attain, and even then "
have tapped one-twentieth of her petroliferous zone.

The chief difficulty in the way of this development 11:;:
in the lack of transportation facilities. The total numbef d
oil tankers registered at Lloyds is below three h“n‘?rei;
whereas, allowing for the present ratio of increase, i
estimated that it will soon take three times that numbef e
transport the oil supply of the Gulf coast alone. In 2P
pation of this most of the shipyards in Europe are cong€®
with tankers under construction.
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CALCULATIONS FOR THE CAREENING OF A
CAISSON.

By Leonard Goodday, C.E., M.E.®
The caisson, as illustrated in the diagram below, was
Constructed a few vears back for the entrance to a ‘“‘dock
asin” : '
in the east,

A caisson, as with any vessel, has to be built with great
acCuracy, so that when its keel is horizontal the vertical
Planes, both longitudinally and transversely, are square to
le another, i.e., the vertical plane through the centre line
om stem to stern is at right angles to the vertical plane
Athwart the beam when it is in equilibrium as a floating
v:d}". ’Fhis is so when its centre of gravity is in the same

Ttical line with the centre of gravity of the fluid displaced.
€D it careens or gives a list to leeward from any external
SSure, these centres of gravity alter their position, and if
Vertical line is drawn through that of the fluid displaced
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the wind pressure required to careen the caisson to an angle,
causing the flood openings to be just awash.

Now, by calculation and measurement, the angle in this
case will be 1° 15’ to the vertical.

Height of meta-centre above the centre of buoyancy
(C.B.) equals moment of inertia (M.L.) of water plane
58 x 23’ divided by the displacement in cubic feet equals
Length x Beam ?® .

<+ 454 tons x 35

12
58 x 23'
(35 cu. ft. = 1 ton sea water) = = 3.7 M.B.
I2 X 454 x 35
Height of C.B. above C.G. = 1.2 ft.
Height of meta-centre above C.G. = 4.9 M.G.

Height of centre of wind pressure (when horizontal) above
the centre of resistance = 15.92'

Moment of wind pressure — 1,045 sq. ft. x 15.02' = 16636.4

R s

Areas for these flood holes are deducted

(] ) 3 ]
Moment of wind pressure = 1045x % 1592 = 166364 xx
- displacement sine I°15 x 49 x 454 = 48'53 f1.lons.

& =x = 65lbs persq.ft horizontal
: ® DT ovlie e/ ormal
192 1bs is resolved then 10 1bs per sq fr = horizontal component,

ROS! T

Twice the aréa of the surface abed = 838 sqft
el aefc =1045 .

¥ {TUD(NA T10

1
Hérgontal wind pressure on 1045 3411 necessary to careen the caisson over 3« 65 1bs persqft
Normal . -

- 1045 . . <IN

Calsson at Basin Entrance at D(;ck&ard——nlagram Showing Wind Pressure Necessary to Careen Caisson Over 3 Inches.

:nnet:; It meets the axis of the body, then that point will be the
“Centre of this body. Stability is always maintained
Stable ¢ meta-centre is above the centre of gravity, and un-
if below,

Dlace ten being moved frogn the. “f:hamber” or any other
indg Oithe .entra.nce, a caisson is liable to encounter frt;:sh
which. 2o “. has been known to have too mu<.:h. of a list,
hYdms:n axes it very troublesome to place in position. The
aringanc Dre_ssure will assist in makx.ng 115 come .to its
Sinkip . Vhen in place, when the water is being let in for

Ing jg, :
tion 'fhese conditions being fulfilled, an approximate calcu.la-
S Made before the construction takes place to determine

*
Late of the British Admiralty,

The righting moment at an angle of 1° 1 5 =
M.G. x displacement =
48.53 ft.-tons A

Total pressure of wind on the side of the caisson to balance
A = 16636.4 x oc (when 20 = pressure per sq. ft.)

Therefore, the horizontal pressure of wind necessary to
48.53 x 2240

sin 1° 13’ ‘%
0218140 X 4.0 X 454 =

careen tfxé caisson 1° 15/ = x = = 6.5 lbs.
16636.4 .
per sq. ft.
A 6.5 x 15.02
If normal, the pressure becomes - (11.25 be-
11.25

Ing the leverage of wind = 9.2 1bs. per sq. ft.
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If 9.2 is resolved, the horizontal compound = 10.0 Ibs.
approximately.

According to Molesworth, this nearly equals a very high
wind, which would be from 7.8 to 9.9 lbs. per sq. ft.

Under these conditions the caisson will practically re-
main in equilibrium under all conditions of weather.

— -

BUILDING GRADES AS GIVEN BY THE CITY
OF EDMONTON.

By C. C. Sutherland.*

In Edmonton, as in other cities, we find people building
in advance of local improvements, and in order that their
door-steps and lawns may coincide with the finished street,
it is necessary for the City Engineer to give each builder
the elevations at which the future improvements will be con-
structed.

With these elevations marked on grade stakes at the
front of his lot, the builder is then in a position to comstruct
his house and finish off the lawn and sidewalks at the proper
elevation to fit in with the completed street,

It is of great importance, then, having once given the
grade to the builder, that this grade is not changed, and that
future construction will go in at the elevations given, and
not above or below the improvements made by the builder.

In a municipal office where the grades on a street may
be established by one person and set in the field by a sec-
ond, while with a continually changing staff of engineers,
the construction of the permanent improvements on a street
may be laid out by a third man, to say nothing of the chance
that the builder himself does not carry the grades from the
stakes correctly, it is very difficult to prevent errors from
creeping into the work, and it is to reduce these to a mini-
mum as well as locate at once where any error has occurred,
that this city has adopted the following system :

A complete building grade is made up of two parts, the
application and the certificate. The application for a build-
ing level is made by the owner or his agent at the office of
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the City Engineer, giving the location of his lot, by the
street boundaries as well as the lot and block number, This
is a good check and has saved comsiderable trouble, as the
public are more familiar with their street name than lot
numbers. The application is then signed and a fee of five
dollars collected before any work is undertaken.

The certificate for a building grade is made a complete
record of the work dome, starting with the office down to the
marking of the grade stakes.

When a building grade has been given off a profile, itis
good practice to mark the building grade number on the
plan above the profile, together with the elevations to be Set
in the field. This will act as a caution point and immediate
ly check any intended change in grade unless such change
was absolutely mecessary. The number refers you to the de
tail description in the record book. Some engineers keep 2
map marked up-to-date with each building grade set, but W€
have found the method of marking the profile much more
convenient,

The elevations are now given to the instrument man 0
set in the field. Here it will be well to émphasize the im-
portance of marking stakes. It is no exaggeration to $aY
that go per cent. of the mistakes made in connection With
building grades are made because the builder has not read
the grade stakes correctly. When a grade is set by a stake
not at the elevation of the actual grade the marking should
read to give the exact idea of the elevation, such as I'-0
above grade or 1’-6” below grade.

The grade given to the builder is the property grade ©f
the elevation at which the finished boulevard, or walk, will
be constructed adjoining his property. It has been found
desirable to print an explanation of the term ‘‘property el€”.
vation’’ on the back of the certificate.

When questions come up in grade work, we want 0
know who set this particular grade, when it was set, and al
other detail information connected with it. For this purl?“?se
the page and number of field work is given on the certifi”
cate, although this information is of mo use to the builder.

The attached form is a combination of the applicati"n
and certificate for building levels used in this city. The¥

e —

*Roadways Department, City Engineer’s Office, Ed- are bound in field book size of 100 alternate white and yello¥
monton, < E
CITY OF EDMONTON o
ENGINEERING DEPARTMENT
APPLICATION FOR BUILDING LEVEL
Date..... 1 .‘16. ...... {913 No. 675
I herebyMmake application for building level on. . M o oin BB O e o' A R s A e Street
b:tween,......me ..... Sfand.m‘D £ MO for bots....... 0. /0....13100!. . 4 ........
Plan. .. ﬁ L. 6 ...... » and agree fo pay $5.00 for the A AR ST oy f gz NI, 1V g S T A
OWNER or AGENT
Mailing address. ... ..... S A4 0 MI ST'
CERTIFICATE FOR BUILDING LEVEL
Date set MI? /...1913.’. F.B. Nals.o Pan..sa...’... Set by. .ioiva %m ........
STATION | Lor BLK. PLAN PropERTY ELEv. ‘ELEVAT!O‘N SeEr | STAKE MARKED REMARKS
....... SE. comm | 10.| 4. |RL6|240:20 | 241-20.. rolabmvt gnadel  nail um
...... SW.comm.| 10| 4. |RL&|240-80. |240.80 7mala 7Y S

eseiessiscnsettiocs sesssamsrnd s|reedescscennlicncnsenrarinnnannas
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Pages, the white pages being perforated so that they may be
D out and sent to the builder. By using carbon paper
€ yellow Page is made a record.

formOI'l receiving this certificate the owner gets all‘th.e in-
'fmon ‘connected with the building grade and is in a
f:isnllt(mn ‘to have this grade checked if at any future time.he
S his grade has been altered, while the Engineering
inepartment have a complete book of Tecord of all the build-
& grades set in the city.

— e

BRICK pAVEMENTS FOR COUNTRY ROADS.*

: The use of brick for surfacing country roads is rapidly
Salning favor with highway engineers and the general
'Publjc,

Cide;n 1909, the New York State Highway Commis'sion de-
macadto Uuse a more .perm.anent form of ‘Co.nstruot10n than
Citie Am for the main highways leading 1nto. the larger
ditior: aS any of these macadam roads were in bad con-

» due to heavy traffic and lack of systematic repairs.

F"‘Derience has
heavy

mainly

shown that macadam roadway under
traffic, either wagon or automobile, is not economical,
on account of the high cost of maintenance. The

! R R R R R RS S
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also true of many of the larger cities of New York State;
and the villages are now adopting brick construction under
State aid.

The process of manufacturing brick for paving purposes
has become more scientific as the demand for brick has
increased and the methods of construction improved.

Streets built twenty to twenty-five years ago were paved
with wire-cut bricks of the same size as building brick.
Later, re-pressed brick of the small size were used. When
the constructing engineer asked for a projection on the
brick which would separate each course so as to allow the
filler to enter and bind the bricks, the manufacturers placed
their trade mark, in the form of raised letters, on the side
of the brick. Later, more pronounced lugs were demanded;
these raised letters, or lugs, require a re-forming of the
brick in stamping machines (erroneously called a Te-pressing
machine), and as a consequence the so-called re-pressed
brick with lugs drove the old wire-cut out of the market.
The size of the brick was also increased to that of the
present block.

Highway engineers still demand a block with lugs, and
in 1910 a wire-cut lug-block was placed on the market for
their consideration. -

The brick with its lugs being cut by a machine at one
operation .shows, consequently, all lugs ,of uniform size,

l & L e 6" l
i a!/ﬁ 220 'jgég”j' L _ — 5 52 e Z20 *ZL ).5,
kE = S ';f'/et/ Yorz oF. y2eoretical, @rool __Crons % oert /% AENEE ork i
-tl 7” TR K P PR Y Y AV R R R 2 B RS, B E o O :: 2N ﬁ\\ > 7| l,\\
—L 7 2 % Q S\ SN\NZ\ DX 5 ANTZ \\\/ S
Lon LB 5 AGS GRS IR L% o
: .- 7 RS0 I 4 orick porerser# % s - T
o Fi 21’ ~ /2 Sapc cushior s i
i I TR o o et N
Ney

vestig:ﬁrk State Highway Commission, after exten§ive ifl-
: 100, decided to use brick construction on their main
highwaYS; and, as a result, i.n 1910, a?bqu.t 20 miles of.brick
Buffalgys Were constructed in the. vicinity of the c1ty' of
Db, - These roads proved so satisfactory to the travelling
of .2 3 Well as to the Maintenance Department (the cost
in aemtf’n_ar.lce being so low) that the milea.ge o'f brick roads
ung eVI_cu.uty of Buffalo at the present time is a})out one
dur, mMiles, and this mileage will be greatly 1ncr.ea§ed
Year 1913 if the present plans of the Commission

¥ e
e Carried out.

Fory h?SE brick highways connect the city of Buffalo and
'agara (at the mouth of the Niagara River) by way
-

2
e

- e i

while on a re-pressed block many of the lugs are malformed
or a part remains in the mould.

Fig. 1 shows the New York State standard section for
a brick country road, which calls for 16 ft. of brick sur-
facing, 1% in. sand bed (this will be increased to 2 in.
in 1913), and a foundation of 5 in. thick of concrete mixed
I to 2% to s.

The brick surfacing is confined by a concrete edging
6 in. wide, flush with the pavement, and separated from
the pavement by a well-defined expansion joint % to 1 in.
wide. ]

For surfacing wider than 16 ft., these longitudinal ex-
pansion joints are increased proportionally to the width of

g

9, *‘}'2 e A
= “L . L7 ~

\\. /.‘Zggﬁ v _of _theorersc ”

NI

ag :hec:lty of Niagara Falls, and reach out, with Buffalo
ﬁdent ntre., to all points of the compass; and I feel con-
leadin at it will not be long until every important highway

Into Buffale will be of brick construction. This is

e o
the Pl‘esemed. at the Cleveland meeting of Section' D of

by Wiu;'e flcan Association for the Advancement of Science
R h Am' C, Perkins; * Resident Engineer, Department of
g Ways.’ S b

tate of New York, Niagara Falls, N.Y.
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pavement. No transverse expansion joints are used. | In
IgI0, transverse expansion joints, placed fifty feet apart,
were used with disastrous results, the blocks having become
loose and crushing on each side of the joint. The shoulders
or wings on each side of the edging are of earth, 7 ft 6 in.

wide, making the width of the roadway 32 ft. between

ditches; normal ditches are 1 ft. wide and 17 in. below

the centre of the road or theoretical grade; back slopes of

ditches, 1 on 1%; if necessary for proper drainage to
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deepen the ditches or on embankment, the slopes are made
1 0on 4 or 1 on 1%, but if the steeper slope is used, grade-
rail is necessary. The crown of the brick section is ¥ in.
per foot.

Fig. 3 shows a special section, combining a brick and
earthen road, used on the highway between Niagara Falls
and Buffalo. This is very similar to the section used on
the roads around Cleveland. This section has 16 ft. of brick
surfacing, with necessary edging and wing on one side of
highway, and a 12 to 16 ft. earthen road on the other side.

Fig. 12.

This highway has just been constructed, having been opened
for traffic on Christmas Day, and is 17 miles in length be-
tween the city lines. Fifteen miles of this highway is laid
with wire-cut lug-blocks, the other two miles having been
built in 1911 of re-pressed block. The traffic, especially
automobile, will be very heavy. No traffic census has been
taken, but on a Sunday afternoon (two weeks before the
road was opened), at a time when it was necessary to make
several bad detours, 256 automobiles passed a specific point
in ore hour.

Volume 24.

The surface drainage is carefully examined, and con-
crete culverts used for the larger waterways and cast-iron
pipe for the smaller.

The construction of a brick highway is in charge of
a construction engineer, with a force of inspectors, and he
is held responsible for the proper construction of the road
and for all lines and grades. The method of construction
is as follows:—

The road is first rough-graded, and when sufficient
material has been excavated the sub-grade is rolled with 2
self-propelled road roller until it is thoroughly consolidated.
Any weak spots that may develop are dug out and properly
taken care of by either a sub-base course or a tile drain.

Fig. 15.

In some instances a combination of the two are used. The
surface is then trued up by means of picks and shovels t©
conform to the cross-section.

The concrete used for base is made of 1 part of Port”
land cement, 2% parts of clean, approved sand, and 3 Paﬁfs
of crushed stone or screen-washed gravel. The mixing 2
done by machines of the batch type.

Great care is used in having the concrete base smOOth
and of the same cross-section as the finished template, which
rests on the edging forms, and is drawn as. the WOF

Fig. 13.

In the preparation of plans for a brick highway on New
York State work the designing engineer carefully examines
the surveyed plan, making a new location of the centre if,
in his judgment, it will improve the alignment; avoids all
sharp turns, taking new rights-of-way if necessary. Easy
grades are designed for the main highways, which often

necessitates the cutting down of hills and the filling in of
hollows.

Fig. 16.

progresses. Upon this concrete foundation a bed of clean, dry
sand is laid, which is 1% in. thick when pavement is €O
plete. This sand bed is rolled with a hand-roller weighi®®
about two hundred pounds, and then brought to the exac

form and crown by means of a template of the proper shap®
resting on the edgings, or ‘on scantlings embedded in &

sand. The template is drawn forward and backward im®®
diately in front of the brick-laying, so that the sand cushio”
is maintained constantly at the proper cross-sections.
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On this sand bed the bricks are laid on edge at right
€S to the edging, except at road intersections, where
are laid at such angles as directed by the engineer.
ongitudinal joints are broken by a lap of one-half the
i of the brick. . The 'bricks are laid in close contact
ach other by experienced bricklayers, with the lugs
€ same direction. i

an g]
they

eng
With
in th

After , stretch of pavement is laid it is inspected, and
;lrlici()ft’- broken or misshapen bricks _are removed. Any
if 5 Shghtly spalled. or k1In—mark§d is turned over, ;111@,
e te Opposite face is Z.lCCG.DtZl.b]e, it is allowed to remain
B ire pavﬂ.n.ent, otherwise it is removed.. A1'1y unevenness
meanregubrltles of the surface, after rolling, is removed by

S of ramming.

and ’f}}:e Davemen.t is’ thep thoroughly wet by spripk]ipg
% 8 e filler applled.. This filler and 1Fs proper application
filley e 800 'the essentials of a good brick pavement. The
Ba suhsed 1s composed of .one part Portland cer}lent and one

arp, clean sand, mixed in small quantities and care-
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object of a filler is to make the surface waterproof, prevent
undue wear of the individual block, and to join all the
blocks together in a monolithic structure. The joint should
become part of the pavement, and, as near as possible, of
equal strength with the brick, all expansion and contraction
to be counteracted by the use of well-constructed longi-
tudinal expansion joints.

In constructing longitudinal expansion joints, two clap-
boards, or wedge-shaped boards, are used in each joint
while the brick surface is being rolled and the cement filler
applied. After the filler has been applied the boards are
removed, the outside board being removed first in order
to avoid loosening the blocks adjacent to the joint. The
joint is then thoroughly cleaned to the full depth of the
block and the pitch or asphaltum applied.

On all sharp curves we find it an advantage to use a
wider expansion joint on the outside of the curve, as the
tendency of the pavement is to move in that direction and
away from the inside edging.

Fig. 14.

aDDlled to t
Wept ot on
squeegees,
Befor
Ttion

f\llly
anq he brick Surface by means of scoop-shovels

ce into the joints by means of push-brooms

¢ the cement has attained its initial set, the same
O the work is gone over a second time, using the
ofétft“re of grout, care being taken in each insta.nce
Blocks _gle. fill all joints flush with the top of the brick.
a thirg With imperfect lugs, in order to secure flush joints,
ourth or fifth coat of grout is often necessary.

Sa

W z :
coaﬁnhen sufficient time for hardening * has elapsed, a
moistg Of sand is spread over the whole surface and kept

Obta; during the - heated period of the day, in order to

is Sett S Uniform 5 temperature as possible while the grout

fres ¢ 2 The roadway is then allowed to remain absolutely
e y

of tenrom disturbance or traffic of any kind for a period
Ay to ays: Some engineers advocate a weaker grout than
hag bee:l Mixture; others, a pitch filler. but my experience
c"ulent that better results can be obtained with' a1 to1

ﬁller, properly mixed and properly applied. The

All bricks are subject to tests for abrasion and impact,
according to the standard methods prescribed by the Na-
tional Paving Brick Manufacturers’ Association. In 1910
and 1911, when the old form of rattler was used, a block
which lost over 19 per cent. was rejected. . In 1912; all tests
were made on the new standard rattler, and all blocks
which lost over 24 per cent. were rejected.. Samples are
taken at the roadside from every 200,000 block, or from any
shipment which may be questionable.

As .to the cost of brick paving on country roads, this
varies according to local conditions. Highway contractors
made use of various labor-saving devices to decrease the
cost of construction. All unloading of stone and sand is
done by machines. Many contractors are using tractiom
engines for the hauling of material; some use small-gauge
tracks with locomotives and cars. A modern concrete mixer
is’ very necessary. !

From data obtained from various roads a fair estimate
of cost would be as follows, based on—
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No office or incidental charges estimated.
Labor per square yard, brick paving in place, ex-
clusive of concrete base:—

Unloadimg™and ipiling | brick i... i o kel $0.035
Hauling brick ‘omesmile. S, Sim i R oie., 0.040
Lavingiiand: wollimig i oMot et s Sh e 0.070
Making ' sandl cushion:, St Sah sy st cu b | 0.020
(e 8 Y oo S A R LA S MR e o R U s 0.028
HXDanSION SJOMMES - e b et i S s e tragars 0.007
Gl e e D ACIE: L et0: 1T e o e i o e e 0.005%

Total labor, per square vard............ $0.205
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The Oregon bill, which combines an engineer’s licensé
law and a boiler inspection law, is a model of its kind and
framed to meet present-day requirements. It provides fof
a board of rules of four members, a chief inspector, ten
deputy inspectors and a secretary; all inspectors to be
selected by the merit system. The fee for internal boiler
inspection is $5, and that for inspection while in operatios
$2. It further provides for the examination, classificatioP
and licensing of engineers and firemen. The application fee
is $1, and the license is issued for an indeterminate periods
to be revoked for cause and renewed upon affidavit, when
destroyed or lost. Penalties of fines and imprisonment aré
provided for employers and engineers violating the law. The
annual renewal and license fee is eliminated. This, togethel
with the requirement that the engineer keep a daily record
of the condition and repair of all boilers carrving over 25!

The manipulation of the concrete for the base varies
from 40 to 60 cents per cubic yard, using batch machines
and depending on gravel or stone concrete. The average bid
price for brick pavement in western New York, including
concrete base 5 in. thick, but excluding excavation, is $2.05
per square yard.

The brick highways constructed by the State of New
York have given general satisfaction to the travelling
public. Brick is the ideal pavement for heavy traffic; is
smooth to the automobilist; originates no dust; is thor-
oughly sanitary; and, properly constructed, will be an
inheritance appreciated by our children’s children.

— e

AMERICAN STATIONARY ENGINEERS.

The following is an abstract of the report made lately
to the president of the National Association of Stationary
Engineers by the National License Committee of the United
States :—

The Indiana bill, endorsed by all of the State engineers’

.organizations, provided for a board of examiners of four mem-

bers, the chief examiner acting as president, and the ex-
amining, licensing and classification of engineers and fire-
men. The examination fee is $3, and the fee for renewals,
to be made annually, is $3, thereby making the depart-
ment self-sustaining. The examintion board is authorized
to reduce the fees when they exceed the expense of operating
the department. This bill was approved. .

pounds pressure are two very important features that shOuld
commend the bill to the favorable consideration of both thé
steam user and the engineer. This bill also was approve®

Delaware reported that, having made four attempts
to secure a State law, it may compromise on an €27
abling act, thus giving cities the right to enact jocal
ordinances. Mr. Case, of New Jersey, has secured over
10,000 signatures to his petition for a license law, with & g
prospects of passage at the coming session of the leg1%
lature. Mr. Lee, of the New York license committee, W
call a meeting later to determine the future policy of that
committee. The Maryland committee reports progress on
its proposed bill. South Carolina, which some vyears ago
made a futile effort to secure a law, again desires to t2
up the matter, and will negotiate with the National Licens®
Committee to that end. The prospect of presenting a l_’l
to the Pennsylvania legislature during the coming sessio”
is likely.

Mr. Coughlin reported that as the Kentucky legislatu®
would not meet until 1914, license work in that State WOU
be deferred until that time; that prospects in Indiana, Wit
all engineer’s organizations united on a bill, looked favol'abl,e
for its passage at the coming session of the legislature:

Mr. Wirmel reported favorably on the Michigan, T11in018
and Wisconsin state bills and on the Aberdeen (S.D.) ordi®
nance; that the work in Ohio to broaden the scope of the
boiler inspection law and to eliminate the engineers’ licens®
renewal fee would be submitted to the legislature.
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OUR POTENTIAL WATER POWERS.

Nature has endowed Canada with vast resources in
the water powers so thickly scattered throughout the
country. These sources of power, by far the greater
proportion of them still in potential form, will in the near
future form one of the most valuable natural assets
we have.

Cheap power is one of the fundamental requisites
of a successful industrial community. With power avail-
able at a low cost, whether this be due to cheap coal,
crude oil, gas or favorable hydraulic conditions, trans-
portation conditions will usually adjust themselves.

Pennsylvania’s supremacy in the iron and steel field
is due to her vast supplies of coal and iron ore. The New
England States, on the other hand, have developed as
a result of the available water powers.

Ontario, unfortunately, has no local coal supply, but
Nature has been kind in the amplé provision she has
made for the province in the many ' water powers
throughout the province. These water powers, as the
present sources of fuel become exhausted or their supply
is restricted, will become more and more valuable. It is
probable that the next decade will see a tremendous in-
crease in hydro-electric developments in Central Canada.
It is safe to predict that within twenty-five years there

-will be at least .three million of electrical horse-power in

daily use from the water powers of the Province of On-
tario alone.

For many years to come it is probable that Ontario,
and perhaps Quebec, will see more activity in the de-
velopment of water powers than other parts of the Do-
minion, .due to the distance necessary for transporting

coal, and to the large number of cheap and available
developments.

British Columbia is also most advantageously located
with regard to possible hydro-electric power, - and, no
doubt, many of these, additional to those already used,
will be exploited. With the vast coal fields of that pro-
vince, however, there is not the same driving neces-

sity for the immediate development of the water power
resources.

If these water powers throughout the country are
to be used in the hest interests of -the public, -great care
must be exercised in the allotment of franchises.for their
use. The several provincial governments and the Federal
Government must he exceedingly cautious in granting
rights of development to private corporations. Develop-
ment should only be allowed with stringent regulations,
and under short-terms leases,

PRECISE SURVEYING.

It is almost always a matter of satisfied and grati-
fying pride to the engineers, a subject of . bewildering
surprise to laymen, that tunnels starting miles apart,
with intervening hills and mountains in between, can
be made to meet as exactly as they do. Curving tunnels
or straight makes no difference with the way they finally
slap up against each other, squarely, face to face, and
on the same level. When we consider the labor and
money lost if they do not meet, the importance and re-

_ sponsibilities of the preliminary surveys that lead to the

final alignment of tunnel then take on their true value.

In an article in this issue by Mr. Bu§ﬁe1d,. engineers
not acquainted with the care exercised in 'this kind of
work will find an able and interesting description of it in
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its details. It is the last word in modern precise surveys.
Everything, from the standardizing of tapes, making
allowance for temperature changes and elevation of
measurements, and finally taking only the mean of sev-
eral readings, each read to one thousandth of a foot, was
done. The instrument work for angles and levels was
just as carefully carried out to the last practical
and known point of human carefulness and instrument
accuracy. After reading it, it is with the utmost con-
fidence one looks ahead to Mount Royal Tunnel, and
its several workings finally joining up perfectly true and
exact as per plans.

X ——

GOOD ROADS.

A Good Roads Exhibition, the first of its kind in
Canada, is being held in the Exhibition grounds, To-
ronto, the 24th inst. to March 1st.. The Ontario Good
Roads Association is also holding its annual meeting
the 26th, 27th and 28th of this month in the same city.
In connection with the present agitation for good roads,
an agitation which extends from coast to coast of Can-
ada, and which is gaining in strength and popularity with
all classes, it is, perhaps, well to note the start of the
movement. As far as we can learn, the Ontario Good
Roads Association, organized in 1894, was the first asso-
ciation actively trying to interest the people in better
roads. They instituted quite a campaign of education
on it, and by 1900 a considerable number of townships
had abolished statute labor, and road-graders and ma-
chinery was superceding former modes. To-day, pro-
vincial and federal aid for highways in considerable
amounts is becoming part of the financial expenditure
of Canadian legislatures. Moreover, there is at present
before the Ontario legislature a bill regulating the width
of tires, etc., on vehicles, which ought to greatly help
in economically maintaining and improving the general
state of roads. Heavy loads and narrow tires, while
they have been for years most destructive to our roads,
do not appear to have so impressed the people, and seem
to have passed unnoticed in their destructiveness, as far
as producing legislation has gone. It is a cheerful sign
to see this bill before the House, and let us hope it will
pass.

This paper would like also to congratulate the
Ontario Good Roads Association on its untiring work
for years towards better roads. Below is a copy of the
programme for their general meeting.

PROCRAMME OF ONTARIO GOOD ROADS
ASSOCIATION.

ELEVENTH ANNUAL MEETING.

Toronto, February 26th, 27th and 28th, 1913.

First Day.
Morning Session, 10 a.m.
1. President’s Address—T. L. Kennedy.

2. Report of Executive—George S. Henry.
Report of Committee on. the Constitution.

3. Appointment of Committees.
Inspection of Machinery Exhibit.

ENGINEER

4. Address—C. ]J. Foy, K.C., Perth.

2. “County Road Organization and Construction,” w.

3. ‘““Technical Course in Highway Engineering,

3. “Stone and Gravel Roads,” E. R. Blackwell, County

Volume 24.

Afternoon Session, 2 p.m.
Address—H. C. Hocken, Mayor of Toronto.

e. Address—Colonel Henry Brock, President Toront0

Board of Trade.

3. Address—Sir Edmund Walker, President Canadiad

Bank of Commerce.

Inspection of Machinery Exhibit.

Second Day.
Morning Session, 10 a.m.
1. “The Township Road System,” D. W. White, Clerk
of Middleton.
Discussion.

A. McLean, Chief Engineer of Highways fOf
Ontario.

Discussion introduced by Dr. C. O. Fairbank, of
Petrolea.

2] A. T-

Laing, Toronto University.

Inspection of Machinery Exhibit. .

Afternoon Session, 2 p.m.

1. Address—Hon. J. O. Reaume, Minister of Publi¢
Works for Ontario.

2. ““Road Maintenance,’”” Dr. L. I. Hewes, Engineer in
charge of Maintenance Division, United States
Office of Roads, Washington, D.C.

Discussion introduced by E. A. James, Count
Engineer for York; John Roger, County Engineef
for Perth, and James L. Tailor, County R0?
Superintendent for Wentworth.

Engineer for Leeds and Grenville.

Discussion introduced by T. V. Anderson, cOunﬂf
Road Superintendent for Lennox and Addingto®’
R. H. Fair, County Road Superintendent for Fron”
tenac; R. H. Jupp, County Road Superintend®®
for Simcoe.

Inspection of Machinery Exhibit.

"Third Day.
Morning Session, 10 a.m.
1. “Town and City Streets,” G. G. Powell, City 123
gineer, Toronto.

Discussion introduced by T. H. Jones, City F:n' 1
gineer, Brantford, and J. C. Gardiner, C.E., Nis
gara Falls, 1

2. ‘‘Steel Bridges,” C. R. Young, C.E., Toronto.

Discussion introduced by H. J. Bowman,
Berlin.

3. “Concrete Bridges,” Charles Talbot, County =%
gineer for Middlesex. i

Discussion introduced by R. W. Farley, c"“nw

Engineer for Carleton.

C-E"

Inspection of Machinery Exhibit.

Afternoon Session, 2 p.m.
Reports of Committees.
Election of Officers.
Unfinished Business.
Meeting of Executive.
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STORM WATER DISCHARGE.

By R. 0. Wynne-Roberts® and T. Brockmann.}

(Continued from last week).

'mnormeablllty of Surface.—It is palpable that rain fall-
'0g on the surface of the earth will be absorbed in some pro-
Portion to the permeability of the soil, etc. Very little rain
Will run of sandy ground, but if the ground is hard clay, or
CI°s'e'8”rained rock, more will flow over the surface and be

Tined away, If the ground is already saturated, most of
any rajp falling upon it will flow off by gravitation to the
OWest point. In the case of intense rainfall, the ground s
Unable to absorb the same proportion of water as it would if

€ Tain fell in gentle showers, and consequently a larger
Percentage of it is drained away.

1‘? °llowing this method of reasoning, it will be observed
antlt ]:n the case of towns with well-paved streets anfl yards,
wil] OUses built closely together, the storm water discharge

Daturally he expected to be greater than where the streets
S::e constructed of more absorbent material or where the
il €ts are not made at all, Where the buildings are further

Tt and the degree of permeability is greater, the discharge

e dealt with will be less.
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a/aaa_;-o ya.foap‘yoaojo 700
Population perlicre
Fig. 1.

the zflr..Wallington Butt, i_n a paper which he read 'in 1907 o,!:
Yighy, Ject of “Calculation of Storm Water Discharge,
buijy upStat?d fhat the extent to which a town area has b?en
De éab?n 1S, in some measure, also an indication of the im-
€ area; in other words, the density of the population

thay SOme relation to the area.of impermeable surface in
Istrict,

8ram, ; Waningwn _Butt, at the same time, submitted a dia-
for, ang ltch he' c°n51dfered would assist to ascertain this fac-
Dogeg 118 diagram is now reproduced for our present pur-
thig dia tis Well, however, to point out that the limitation of
tow, . 8Tam js 5 population of 100 persons to an acre. So:fle
lnst: o & -m“Ch greater density of pqpulation than this,
Dersc,ns fce, in Manhattan, New York, it approac.hes 1,200
\per acre, but where it exceeds, say, 100, it can be

»
.'.‘C?n.suhmg Engineer, Regina.
Wl Engineﬁ, Regina.
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assumed that the area in question is entirely built upon and
the factor will be almost unity.

It is, of course, essential that the drainage area should
be divided into smaller districts, the number of houses in
each district be counted, and, allowing a certain number of
inhabitants to each house, the population per acre is ascer-
tained, and the diagram (Fig. 1) will give the coefficient of
impermeability.

The following comparison of German and British stand-
ards will be useful :—

Equivalent
British standard  Coefficient
in population of im-
German classification of areas, per acre. permeability.
(a) Area densely built upon ....... 75 0.80
(b) Area less densely built upon with
larger yards ...... Ay ik e R 0.60
(c) Area having houses with larger
gardens and yards ....... I | 45 0.50
(d) Area openly built upon, detach-
ed villas; etc. ...... teresieia.. 25-35 0.30-0.40
(e) Rural districts with gardens,
meadows, etc, .......... S2ies el 18 0.20
(f) Parks, forests, Vetcl L b i, 5 o.10

Retardation.—In, addition to the foregoing factors, which
influence the manner in which storm water is discharged
from any area, there is still another.

If the time required for the storm water to flow from the
upper end of any sewerage system to any other given point
is longer than the duration of the storm, then the water from
the furthermost limits will reach the latter point when the
water from the vicinity of that point has already been drained
off, and thus the whole area, in such a case, will not be con-
tributory simultaneously. In other words, the water from the
remotest parts of the drainage area, owing to the distance it
has to travel to the point in question, has been retarded from
being discharged at the same time as the water from the
parts near the lower point, hence the term “retardation.”’
Mr. Baldwin Latham, one of the leading British engineers,
stated that although rain fell in Manchester for 151 hours
and 10 minutes, it took 1,008 hours for the water to flow off

through the sewers, and this he attributed to an ‘“‘extenua-
tion of the flow.””

To arrive at an appreciation of the influence of retarda-
tion, we may consider the subject in the following manner:

Let ““L”’ denote the length of a sewer and ‘“V” the mean
velocity of the flow of water in the sewer, then if we consider
a small quantity of storm water entering the upper end of the
sewer, the time it will take to reach the given point or outlet

L
will be — .

V \
the total time ¢T” from the commencement of the storm to

the moment when the storm water will practically cease to
flow through the sewer will be:—

If “D” denotes the duration of a storm, then

L
T equals D’ 4 =
v
That is, the time for discharge, whether the water flows
in an open Water-course or in a close sewer, will be greater
than the actual duration of the storm. But this fact does
not warrant the sectional dimensions of the sewer being di-
minished, for such a reduction is possible only when the
duration of the storm is less than the time required for the
water to be discharged through the sewer, that is when “D”
L
is smaller than — or when “L’ is greater than V x D.
v
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With storms of great intensity and of small duration re-
tardation will take place, even in short lengths of sewers,
but when the storm continues for hours, retardation will have
no influence, even if the sewers are of considerable length.
It will depend upon the duration of the maximum precipita-
tion assumed and on the velocity of flow in any particular
sewer, whether or not retardation will take place.

L ioaoe——i

If the drainage area is within that part of a city which
is built upon, then “V”’ will be determined solely by the in-
clination given to the sewer. The time required for the
water from the roofs, yards and paved streets to drain into
the sewers will be so short in comparison to the period which
the storm water will take to reach the outlet, that is can be
ignored. In the case of rural districts or openly built upon
areas of a city, it will be necessary to allow a minute or so
for the water to reach the sewers.

If an area such as is represented by Fig. 2 is considered,
the value of V x D for the upper lengths of each sewer can
be computed, and then the points B, C, D, E will indicate the
limits of the area in which retardation will occur and must
be taken into account. .

In most cases the duration of a storm which will give
rise to the maximum rate of flow will be not less than 20
minutes, or 1,200 Seconds.

¢y is usually greater than 2.3 feet per second, there-
fore, in sewers shorter than 2,500 to 3,000 feet in length re-
tardation may be considered as exceptional.

The question will now, doubtless, be asked, what will be
the effect or influence of retardation on the discharge of
storm water?

Such influence may be made clear in a simple manner if
we consider a rectangular area E, F, G. H in Diagram F.

The line A-B represents the main sewer which drains the
area bounded by the rectangle E, F, G, H. At the com-
mencement of a storm of duration D’ the water from the
vicinity of B will be the first to reach the outlet, and this is
represented by the triangle H-C-B, which is;shaded in Figs.
6 and 7. During the storm the adjoining area will be drained
as indicated in Fig. 8. - When the storm ceases, then the
water from the vicinmity of B will cease to flow, and this is
indicated by the unshaded triangle H-N-G in Figs. 9 and
10. The length of the shaded part is equal to V. x D. When
the point C of the shaded part has reached the upper limit
of the drainage district, then the extent of the figure repre-
senting the discharge will gradually diminish until the last
portion of the storm water is drained away, as shown in
-Fig. 11,

Let “q’’ denote the quantity of storm water discharged

per, unity. of drainage area.
“A” denote the extent of the drainage area.

Volume 24.

“a”’ denote the contributory area,
q x a a
then the ratio — — equals “R” the factor by which
qax A A
q x A has to be multiplied so as to obtain the actual quan~
tity of storm water discharged.  This factor is called the
factor of retardation.

Example: Let “L” equal 12,000 feet; ¢V’ equal 2.3 feet
per second; “D” equal 1,200 seconds.
a Ve x5
Then R equals — = =
A L

1,200 X 2.3

= 0.23 of

12,000
the area.

By the foregoing discussion and diagrams it is mani-
fest that, in addition to rainfall intensity, the configurations
extent, and shape of the drainage area, as well as the ves
locity of flow in the sewers, are the essential factors whil
may cause retardation.

Drainage Area, Configuration.—It is manifest that the
permeability of a surface must be a question of degree, for
even dense clay will absorb water if it is given time. If the
drainage area is very flat and even rain water will naturally
remain on the surface for a longer period, and will be grad
ally absorbed, evaporated or drained away. The time it takes
to flow off the surface depends on the slope and general con”
figuration. In a district which consists of hills and daless
the water will run off quickly. Configuration also constitute®
an important element in the laying out of storm water sewers:

Fig. & Fig- 7 Fg.8
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Diagram F.

Extent.—The extent of a drainage area, as far 35 r:;
tardation is concerned, is a matter of importance, sO
it is a function of its length. For it will be agreed that‘“iﬂg
‘time required for the water to concentrate at any given p t0
will depend on the distance it has to travel and, accordi? P
statements already made, the intensity of a storm i
inversely in proportion to the length of the sewers.
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Shape.—The shape of a drainage area is another factor
Which has to be considered, for if the area is long and nar-
oW, it will be observed that the period of concentration will

€ greater than if the area is compact.

Velocity of Flow in Sewers.—The factor of retardation is
fontrolled by the velocity of flow in the sewers, inasmuch as
the latter directly determines the time of concentration, that
: E
"I T equals —. If the sewers are laid with steep grades, a

A%
larger drainage area will be contributory, in a given time,

D if the grades were made flatter. High velocities tend
O eliminate retardation, whilst low velocities cause retarda-
100 to take place sooner.

CGenerally.—It is a matter of considerable importance
. At Drotection should be afforded the public against flood-
:ﬁ‘ f°f apart from the disagreeableness of such an occur-

¢, it is also a menace to the health of a community.
§1elig) however, a limit to which the engineer is justified

eth‘-Ilding large sums of money in the construction of
0:;{'5 of such dimensions as to be absolutely safe against
INg or gorging.

Se

lstrlif t'he greatest rainfall intensity ever observ?d in .any
Cl Is assumed as the basis for calculating the dimensions

ordsiflwers’ 'it may be found.that the sewers will be qf such in-

Dacis ate sizes that they will rarely be used‘to the.xr full ca-
¥ and be so costly as to be financially impossible.

ing ;ffo adopt lower rainfall intensities will mean the faci.litat-
the execution of such works, but this may also incur
:;:fliability caused by occasional floods. The question,
Van:re’ for the 'engil?eer to carefully.conmder is the. dis-
: tens'a-ges that may arise by the a‘doptlon of lower rainfall
ewersmes as compared with the increased cost of larger
3ent:nﬂ?e'many a'bo*.ut 70 litres.per secom:l per hectare repre-
Mags : e low_er hmlt', but thlS., according to observat‘lons
each In Berlin, for instance, is exceeded about five times
momyear. To exceed 150 litres per second per hectare is
Mmended only in exceptional cases.
D districts such as Basel, where the annual rainfall
M.m.) is considerably greater than in Berlin (507 m.m.)
lege:ter rEli.ltl’fall intensity is assumed, for instance, Burkli-
su‘r considered 125 to 200 litres per second per hectare
table for Switzerland.
‘endegtf I-'IaWksley ar.xd Burkli-Ziegle.r’s formulae were .in-
th, & 0 include all circumstances vf/hxf:h ten.ded' to du.mmsh
Tealj, Scharge, Subsequent to their mvest1gat'1<->ns, it was
ed .that the influence of the different conditions of im-
equ::tll)llity of the surface _deserved more attention and con-
COvery other ('engineers mt_roduce.d a separate co-efficient
® Drob] that point. Following tl.ns slight development of
velODed tem,' however, German engineers have more fully'de-
any . € important features of the factor of retardation.
Stry, :?able Amer.ican anineers have endgavored to con-
D‘lting th °1'lI-1ula which will be generally applicable for com-
Very litg € discharge of storm watler, but they.have met with
eneOus: Success, because they tried to combine the hetero-
actors affecting such discharge.
the m;’{. Lloyd Davies and Mr. Wallington Butt stated that
Sto 'Mum discharge is attained when the duration of the
4 sto uelquals. the time of concentration, As the intensity of
Sew, Varies inversely with its duration, in the case of
aVing great lengths the intensity will consequently
derably reduced.
d\lrat~ Many instances, however, it is not a storm of long
and low intensity, but a storm of short duration and
'Ntensity, will cause the maximum rate of flow in
I’\lto > €Ven if only a fractional portion of the area is contri-
OT example, in a district having an irregular shape,

(840
3 gr

e COnsi
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where the area near the outlet constitutes the major part,
then during severe storms the water from that portion will
concentrate quickly -at the lowest point, whilst that from
straggling and remote parts will require more time to reach
the same place. It in such a case the intensity is derived
from the time of concentration, then it will be too low.

It also often occurs that rainfalls of high intensity and
short duration cannot be ignored, as they may happen when
the sewers are already filled by the runoff of the preceding
rainfall.

In an important case, it is highly desirable to ascertain
which kind of rain will give rise to the maximum rate of flow.

A rainfall of high intensity will generally be assumed
and the discharge ensuing is to be considered in its different
stages. This can be effectively done only by constructing
flow-areas as has been suggested by the late Prof. Friihling,
of Dresden.

Such flow-areas - can be drawn on squared paper, the
horizontal lines—abscissae—will represent the time in minutes
and the vertical lines—ordinates—will represent the volume
of storm water in cubic feet.

The method suggested by the late Prof. Friihling will be
explained in the next issue.

(To be continued).

INTERURBAN TROLLEY FREIGHT SERVICE
AND RELATION TO HIGH COST
OF LIVING.*
By Edward C. Spring,
Assistant to President, Lehigh Valley Transit Comany.

No agency in modern times has done more for the de-
velopment of communities, the building up of municipalities
and the revolutionizing of the social life among the masses
of this country than the trolley systems of the United
States. They have brought the farmer in close touch with
the markets of the civilized world. They have brought the
farmer’s family in close touch with the educational advance-
ment which this country offers, and to-day it seems to me
that the interurban trolley lines of the country can do more
to break down the middleman’s profit and to place the pro-
duct of the soil at the door of the consumer with greater
dispatch and less variations in price than any other agency.

Recent legislative enactments in many of the States
favorable to the handling of freight and express matter by
the electric lines have caused the operators of such roads
as are affected to establish a freight or express business.
Hitherto the handling of trolley freight has received com-
paratively little attention in the East, considerably less in
general than the attention given to it in the Middle Western
States. But the roads of the Middle West have not fully
demonstrated or satisfied themselves as to the best course
to be pursued in taking care of this new branch of the ser-
vice. The diversified conditions that exist among the various
roads and the difficulty. in harmonizing these various con-
ditions present a situation_ which must be met. The growth
of the freight and express business during the past four
vears has been wonderful. The frequency of service and the
connecting of small towns between cities hitherto isolated
from the outside world have been two of the greatest factors
for the development of this branch of the service.

The number of advantages offered by the electric lines
in the handling of commodities is fast becoming more ap
parent each day. The placing of the farmer in close touch

* Abstract of paper read before the Gity Club of Phila-
delphia January 18th, 1913.
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with the markets of the world, through the medium of the
electric lines, offers in itself one of the greatest inducements
to the interurban lines running through a farming com-
munity. The establishing of freight stations and platforms
in the various. towns and cross-roads enables the handling
of freight and express more carefully and with greater dis-
patch, and also makes a convenient place for the transfer
of the merchandise. As the industrial and commercial needs
press the interurban roads to keep pace with the demand
for greater freight transportation, this need will be met in
the same energetic and progressive manner as has char-
acterized the past development of passenger transportation.

The great ease with which agricultural products can
be brought into the large cities has enhanced farm values
through the various territories served by the electric lines,
together with the shipments of local produce into the cities,
the counter-current of development of groceries and other
store products to the various towns,along the line " takes
place. That the various municipalities may be benefited
from this new class of service, the farmer must be brought
into close touch with the benefits of this service, as it con-
cerns him.

Much has been told the farmer by the State Agricul-
tural Institutes how to prepare the ground, till the soil and
plant, to produce the best results, but very little has been
told him how to find a market for his product after its de-
velopment. It has been my interesting work in the Middle
West, and is at present with the company that I represent,
to bring the farmer’s attention to the most important agency
that has wrought a revolution in bringing the country into
close proximity with the city and to familiarize him with the
intermediate relations which exist between the transportation
companies and the farmer. I am a firm believer that as the
farmer goes, so goes the nation. To anyone who has studied
the farming conditions in the Middle and Western States,
this is most forcibly impressed. It is not a question td-day
of the farmer taking his cue from Wall Street, but Wall
Street being subservient to the will of the farmer.

The community in and about Philadelphia is splendidly
served as far as the farmer is concerned by the up-to-date
service of the transit companies, which have recently estab-
lished a fast express service at freight rates between the
various points and the city of Philadelphia. The companv

with which the writer is connected has established a broker-.

age department in connection with its express and freight
service between Allentown and Philadelphia along the Lehigh
Valley and through the North Penn region, whereby the
farmer can secure a market for his commodity without going
to the city or taking up his time. The company does not
charge the farmer for this service. This is a great feature
of the express service, and one which has never been handled
by an Eastern trolley line before. :

The time is past when the farmer does not put a valua-
tion upon his own time and that of his team. To-day in
the management of the farm, these two factors are entering
in the maintenance account to a large extent. When the
farmer can place his commodities upon the cars of the trolley
lines, he can not only utilize his own time, but that of his
team to greater advantage at home, rather than driving to
market. :

I have purposely tried to impress upon you the close
relationship that exists between the farmers and the electric
transportation companies in the great work and development
of the farms and the products and the placing of the same
within the reach of the masses at sane and rational prices.
The farmer in the aggregate is not receiving for his product
to-day any more than he did ten years ago, but the con-
sumer in our large cities is paying from 50 to 100 per cent.
more for the same goods, and it is certainly evident, even
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to the casual observer, that the middleman is the one who
is reaping the major part of this advance, and to-day the
one agency that is doing more to break down the middle-
man’s profit is the freight and express service of the inter-
urban lines.

The electric lines of the United States occupy no mean
position in the commercial and mercantile interests of the
country, and are in a position to play a very important part
in_the future development of the country. According to the
last census, there are in the United States 1,279 operating
companies, 40,088 miles of operated track, operating 89,601
cars. These companies- have a total stock and bond
issue, authorized, of $7,182,781,212, and outstanding, $4,682s
106,217,

I firmly believe that the establishment of city markets
at various sections of a large city, with tracks running
directly to the same, so that the market garden products
may be delivered directly to these markets, also various
freight terminals to be established as near the centre of tl'le
metropolitan districts of the city as conditions may permits
would be one of great advantage to such city.

The city of Philadelphia, unfortunately, owing to th.e
wide gauge of the city tracks, cannot allow direct communt-
cation without transfer from most of the outlying electric
lines.

These matters should all have the attention and the
endorsement of the engineers in laying out the future trans-
portation plans for the city. The desire of the farmers t0
ship their goods over the electric lines in preference to ste.aﬂ‘_1
roads is an evidence and proof of the benefits of this service:

The company, which the writer represents, is probablY
doing more to-day than any other electric railway company
to develop this class of business, and transversing as it does
the highly productive counties of Montgomery, Bucks an
Lehigh, for a distance of fifty-eight miles to the north '0
Philadelphia, this company is in a position to serve the €ity
to great advantage. So rapidly has the business of trans
porting farm products developed that this company has
ordered several new cars to give increased service.
field of transporting farm products by the trolley liness
as far as the section in and around Philadelphia is €0P°
cerned, has hardly been entered into as yet, and the larg®
volume of business which will be developed by the trolle¥
companies and the increased advantages which will revert
to the city of Philadelphia cannot be estimated.

The recent advent of one of the largest old-line expfesfs
companies on the Lehigh Valley Transit Company’s line 12
but an added feature to the progressive and up-to-liate
methods that are being instituted for the benefit of the
Philadelphia markets.

The key to the success of any interurban trolley Sef"i‘:;
is its terminal facilities in the large cities. A system"’
trolley freight terminals must be established to better bf}ng
the producer and the consumer in close touch, eliminati®
all possible chances of the middleman. A fair adjustment ?
rates on the part of the city line with the interurban 102
must be made, that the through rates for transportatloli
between the farming districts and the city will be so attra®
tive that the farmer will ship his product by means of t
trolley rather than by any other. These are all factor®
which must be taken up in the city of Philadelphia in orde
to bring about the desired results. At the present time b
city lines are receiving the same percentage of the thfo}’g ‘
rate for a haul of five or six miles as the interurban 1i%¢
are receiving for thirty or forty miles. It seems to me t
these two factors, namely, terminal facilities and fate:l
charged by the city lines, are most important and of Vitbe
interest to the city of Philadelphia in the development of ¥°
electric freight service.
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A QIGHWAY DEPARTMENT ORGANIZATION
FOR A LARGE CITY.*

By Wm. H. Connell.}

The most important and most neglected branch of the
Munjcipa] governments to-day, is the division of highways.
1S is probably due to the fact that only within the past

?v‘f Years has the public taken an active interest in the con-

ition of e streets. Wide avenues, good pavements and

Clean Streets are not only appreciated but demanded by the

lic to-day, which accounts for the significant fact that

every live municipality is struggling to develop a highway

i °:'ianization that will enable it to meet the demands of .the

lic,
. The time has arrived when municipalities must develop
l‘equ'way organizations commensurate with the present day
Foiy Ifements of this all-important branch of municipal gov-
.. dl:tem‘ I? is needless to say Ehat' the d.evelopment of up-
S, e mun.lcu.)al -highway organizations, like the goo.d roads
ang ‘Lment, 1s in its infancy, but» the two go hand in hand
3 ave come to stay, and if any governing body wishes to
it PoPular with the public, it will be well for it to look to
9y wlg ways. The hi.gl'Jways represent the most conspicuous
of pa Case of tl?e mun1c1pal'gOVernm'ent—thus the importance
ys Ying particular attentl.on to the g.'oods placed th?re. It
tt&cti:nd bPays well for busmess' estabhshment.s to desx.gn at-
ang me' Sh?w cases, place th‘ell" bes.t goods in the .wmdow,
R am_t'fl.ln a clean and attractive dlsplay_; am? so it would
goo, Municipa]ities well t_o qesign attractive hlg’hways, lay
It mupa"ements, and maintain clean and.attractlve streets.
v wi:;_be remembered, however, that this cannot i?e done
beey 'Dg.  But unfortunately a half-hearted po‘llcy has

€ One most in evidence in many municipalities to

ol

D:::If: the popylar demand for attractive highways and good

llnicients' 'The solutiozf of the problem is an 1'1p—to-d.ate

of Derspal hlghway organization, made up of the right kind
Onne| working as a unit.

be, No Matter how large or how small the municipality may
the hie Underlying principles constituting the foundation o.f
Degg Way organization are the same. If a lawyer or busi-
archite atn Were going to build a house, he would employ an
hin > tell him how much money he had to spend, give

Test 1o 1dea of the size of the house wanted, and leave the
ence j, tixm. HF would also select an architect with experi-
e pr € design of the type of structure h'e wanted. : '.I‘he
hig o °ce_dl.1r'e should be followed in organizing a municipal
select . Vision, and it is a very simple one to follow.
i a0 engineer whose experience has been gained in
he wﬂ?y OT&anization work ; tell him about how much money
arey ave to Spend; give him an idea of the mileage an.d
Jurisd-ct?;reets and the scope of the work coming und'er 'hlS
Tovig % and he will build up a successful organization
to des; ed he follows the same principles the architect must
l"5st suigu 3 substantial house, namely, select the materials
tion, lik &d to support the structure. The highway organiza-
of ot © the house, to be substantial must be composed of
divisionscapable of upholding and controlling the respective
; ok of ¢ € Organization coming under their control. If
epy ed‘fre Is followed, the organization will be perma-
n 4 x Will stand, unless seriously interfered with, even
nl"tnber Sence of the engineer who built up the organizatior.l,
S~ Y member, When an organization is perfected, it
*

A'“eirf::m  Paper read before ninth annual convention of
Decemb ! I‘;S Builders’ Association, held at Cincinnati

tch
dﬁlbhi a' IPF:)

Bureay of Highways and Street Cleaning, Phila-
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is in the same Category with the completed house, simply
requiring maintenance to hold its own. But if it is to be
kept up-to-date, it will require changes and improvements
commensurate with the demands of the time, and increased
population—the house as well as the highway organization.

The outline of the underlying principles governing the
procedure to be followed in forming a municipal highway
organization makes it very evident that at most it is not a
difficult task to start right, but right here municipalities
only too often have failed, The lawyers and business men
placed at the head of the public works departments have not
followed the procedure they would in building a house or
doing something else that would require a like amount of
intelligence in the selection of the tools to work with. They
have either attempted to build up the organization them-
selves, or have selected engineers whose principal qualifica-
tions have been that they were specialists in reinforced con-
crete, waterworks, sewer works, etc., or in short anything
but highways. And what has been the consequence? These
men spend three or four years or more groping in the dark,

* studying the rudiments of the requirements of a highway

organization, and by the time they are just beginning to
find themselves, and appreciate that highway engineering is
a special branch of the engineering profession, the public
has become impatient, and justly so.

This we all know has occurred only too often with well-
intentioned administrations.  Such control of the highway
situation retards the advance of modern highway organiza-
tion and engineering just as much as the old-time political
administration of the highway bureau, and the reason 1s
that the public expects something from the well-intentioned
administration and doesn’t get it, while in the latter instance
they did not expect much and usually were not disappointed.

A proper start usually results in a good finish, but not
without a hard fight, and even though the right engineer be
selected to head a highway organization, his path is not
strewn with roses. There is so much that is wrong and so
little that is right in many of our municipal highway or-
ganizations, that the opportunity for constructive work is
almost unlimited, aside from the efforts required even to
keep abreast of the times with the construction work, and
above water with the maintenance,

Assuming that a highway organization has reached the
stage of development where its personnel is qualified to
handle the work, the next and most important step toward
efficiency and economy is to centralize the control of streets.

It may appear rather odd to some, but nevertheless it is
a fact, that very few, if any, highway organizations control
the streets coming under their jurisdiction. The control is
usually divided up between the street railways, telephone,
telegraph, electric light, gas, and other corporations. If
when these companies tear up the streets they are permitted
to make their own repairs, there results a confusion which
takes away from the highway bureaus the direct control of
street repairs. Such arrangements as are necessary shpuld
be made to place al] repair work directly under the highway
bureau, If the repair work is done by contract, the contract
should be with the city. The highway bureau should have
sole authority to repair or order repairs, of whatever nature,
that are to be made. This would give the bureau a direct
control over the contractors, and place the responsibility on
the bureau for the condition of the streets and do away with
the excuses we so often hear from city officials, that “The
railway or telephone company is responsible for such and
such repairs, and we are doing our best to push along the
work.” With this divided responsibility for the condition of
the streets we can never expect to reach the highest point
of efficiency in our highway organizations. The parkways



378 THE CANADIAN

and main park driveways should also be under the control of
the highway bureau as there should be but one system of
highway construction and maintenance in the municipality.

The principle of centralization of control is the govern-
ing factor in a municipal highway organization, as it is also
in any other organization of whatever nature. No business
enterprise can compete with other business enterprises and
be successful, unless the control of the organization is cen-
tralized and all the branches and subdivisions are co-operat-
ing and working as a unit for the success of the enterprise.
This can be accomplished in a highway organization only
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of control, and such control cannot exist unless each in-
dividual in the organization is charged with his responsi-
bility. If more attention were paid to the old saying, ‘“Men
will be led, but not driven,’”’ there would be less disorganiza-
tion in municipal highway and other organizations.

Another very important step toward the control of street
repairs is the establishing of municipal repair forces. The
city should not be forced to depend upon contracts for work
of this character and indeed, the only way to control com-
pletely wear and tear repairs as well as cuts is through
municipal forces. Such repair forces naturally fall into four
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by first assuming such control of the streets that the re-
sponsibility for all conditions that may arise will be placed
unqualifiedly with the highway bureau. Second, the sub-
divisions should be so organized that they will all be in close
touch with the central office and working as a unit; there
must be no overlapping of jurisdiction, and the policy ema-
nating from the main office as to methods of carrying on the
work, should permeate the whole organization. Each factor
in the organization, from the common laborer up, should be
schooled in a sense of his responsibility and know where it
begins and ends. No man will do his best work unless he
be instilled with a sense of his responsibility. The success
of the organization at large depends upon co-operative efforts
which can be brought about only through the centralization
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divisions: Asphalt, stone block, wood block and brick, .and
macadam. In a few cities some success has been obtamek
with city gangs in repairing wood block and asphalt blo€
streets but the big problem does not include either of these
Properly organized, a municipal asphalt plant is a steP
ward centralization of control over pavements, provided the
area of asphalt pavements warrants a plant for repair WO ;5
No less important, however, are the repair gangs for the
granite, brick and macadam pavements. P
It is only within the last few years that the engine€rl l}i‘.
been finding out that city labor, properly handled, 15 ™
superior to that obtained through contracts. Ease i
ministration requires a municipal force for repair W°fk. J
mobility cannot be obtained through any other than ===
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forces, In addition to this fact, it might be well to add that
resl}lts obtained recently in various cities show a substantial
Saving by reason of the abandonment of contracts for repair
Work, and the substitution of city labor.

Too much emphasis cannot be placed,upon the impor-
tance.of centralizing the control over the pavements right in
fis highway bureau itself—and the larger the municipality,
m:nl_n?re important it is that all street repairs be made' by
tion lfillzial force§. In any event, even though the organiza-
l‘epa'ls not equipped to handle t}le work,. all contracts for
withlrs to cuts should be made directly with the city and not

the public service corporations. The most efficient and

Onomiic method of handling repairs, however, is by muni-

Cipal forces,

ade After planning and working out a highway organization
Quate for the requirements of the municipality, the first
c:rryl-noSt important step toward efﬁ(;iency and economy in
l'ec0r:1ng out Fhe work is the estabhshmePt of unit cost
Urea S, covering 2.111 cl'ass.es of work carried on u1.1der the
tin M4 The basm'prlncxple of these records is simply to
Orgagn-om. by comparison the weak and strong points of the
uctinIZatlon, whrch. will act a§ a guide in plann'mg and con-
ot g _the work. in an efﬁm'er}t‘ and economlcal. manner.
Orgag?ns?ns of different subd1v1‘51ons of one function of the
of liklzatlon I'nay tfe m.ade one with t}{e o‘ther, or comparls?ns
tendse flfnctlons in different orgamza:tlons, all of wh}ch
Dl‘esseto improve tl'le meth.ods of car}'y‘u?g on the work, im-
ime S the men with their rc'aspon51b111ty and at tlfe same
Work ar{)JUS_ES the sense of pr.lde they should have in their
Cor ds. dm't cost record‘s are simply a modern sys.tem of re-
Shiom esigned to raise the standa_rd of efficiency and
¥ init'y In conducting work. A.ll maintenance wor%c should
Wi thlatEd thrf)ugh job orders 1ssued. from .the main office,
e COnte exception of emergency repairs, which work 'should
tolled through a job order issued by the superintend-
ok f"ngineer in charge, a carbon copy of which should be
i sn::fted to the main office. The foreman should be sup-
hich 1”;1 a force account and. daily repor't sheets, through
seq coa or hours, foreman’s tm.xe, team _th?, and material
o anl:]ld be charged und.er their respective job order num-
Unit o, each day transmitted to the main office where the
St records would be compiled.
filh
thn o

m
Sarby
1

tl’an

€ accompanying chart illustrates a proposed organiza-
2 bureau of highways which embraces construction
dintenance of highways, street cleaning, collection of
5 ii’ fn‘aint'enance of bridges .and maintenance of sewers
1,500 mi;nmpallty, with a population of about 1,609,000 and
Wileg ar Kt Stree.ts and roads to care for, of Whl.Ch 1,000
Wate, ¢ paved with first-class pavements, 300 .mlles w1'th
Toaq ound and bituminous macadam and 200 miles of dirt
© ‘tis assumed, of course, that all street repair work
wi]] 1: ge and sewer maintenance, as far as i‘s practicable,
tiop ang i tfy municipal labor, and all original construc-
Tepaving by contract.
Majy d?v?rganization, it will be observed, is divided into five
With I1slons, which in turn are subdivided in accordanc.e
Visig Se Tequirements of the functions of the respective di-
whiché A chief clerk is in charge of the clerical ‘force,
divisi nmbraCeS auditing and accounting, permits and license
The maj Stenographers and clerks purchasing supplies, etc.
tiop o) tenance of bridges and sewers is under the direc-
diViSion 3D assistant engineer, and is subdivided into two
Crg S, Maintenance of bridges and maintenance of sew-
unicipllnlnnor repairs to bridges and sewers are made by
cleanin abor, more extensive repairs by contract. Sewer
» Of course, is done by municipal labor.

Th ;
Cong Etfupervlsion of all regulating and grading of streets,
10n and maintenance of pavements and street clean-
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ing is divided into two main divisions, each under the direc-
tion of an assistant engineer. Both of these divisions are
subdivided into three districts, each under'the direction of a
district engineer. [Each district has nine patrol inspectors,
whose duty it is to report and measure all defects in pave-
ments, plumbers’ cuts, corporation cuts, and report encum-
brances, answer complaints, etc., and supervise the street
cleaning and collection of garbage, which have been assumed
to be under contract in the organization under discussion.
It is strongly recommended, however, that this work be per-
formed by the municipality itself, as it is the only logigal
way to properly control it. It will also be observed that
each district engineer has under his jurisdiction seven fore-
men, laborers, vehicles, carts, etc., assistant engineer,
stenographer, storekeeper and corporation yard.

The number of patrol inspectors, assistant engineers,
foremen, laborers, etc., may vary somewhat, depending up-
on the requirements of the respective districts, but the total
number is approximately correct for the municipality at
large.

Construction inspectors are assigned to each district as
occasion requires by the assistant engineers of construction
and maintenance. The other main division comprises the
office force in charge of plans, specifications and contracts,
the asphalt plant, and the division of subsurface structures,
and is under the direction of an assistant engineer. The
division of subsurface structures is a most important di-
vision, and the rules and regulations governing the placing
of subsurface structures in the street, after a pavement has
been laid, cannot be too strict. This is one of the most
serious problems confronting the municipal engineer, and
indications point to its not being wunder proper control in
any municipality in this country. The only real solution of
the problem would seem to be underground pipe galleries.
The evil, however, can be minimized by exercising a more
thorough control over the corporations by insisting on a
strict compliance with rules and regulations designed to
permit of as little disturbance as possible to pavements after
being laid.

A testing laboratory has not been mentioned, as it is
assumed that the municipality would have a laboratory
equipped to handle the work of all the city departments.

The ‘primary considerations in making up the accom-
panying chart were to illustrate a practical scheme for carry-
on the work of an organization, such as referred to in this
paper, by subdividing the responsibility for the work in such
a manner that the chief engineer will not be swamped with
detail, but at the same time will be in such close touch with
all the work under his jurisdiction that he can intelligently
direct and thoroughly control the operations of the bureau.

The organization under discussion has been used as an
illustration in this paper, as it is one with which the writer
is familiar, but is not presented as an ideal municipal high-
way organization—the object simply being to illustrate the
essential features that must necessarily be considered in
order to successfully control a municipal highway organiza
tion. The fundamental principles under discussion, how-
ever, would apply to any like organization; any deviations
would simply be of minor detail. '

— e ———

A copy of the Queen’s Engineering Works Magazine,
published by W. H. Allen, Son & Company, of Bedford, Eng-.
land, has been received by The Canadian Engineer. This
magazine is published primarily to keep their old pupils and
apprentices in touch with this firm. and contains many
articles of interest to them. We have been requested to call
the attention of those interested through these columns.
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BOOK REVIEWS.
Design and Construction of Steam Turbines. By H. M.
Martin, London. 372 pages; cloth; 7% x 11 in.
Longmans, Green & Co. Price, $6.00 net.

Reviewed by R. W. Angus, B.A.Sc.*

This addition to a fairly long list of books on this very
important subject is written especially for engineers who
have had sufficient training in thermodynamics and mathe-
matics to understand moderately difficult theory. As it con-
tains a good deal of descriptive matter, however, and a large
number of dimensioned drawings, it should prove helpful
to the less skilled reader. The author states that the theory
contained in the book is based on articles contributed by
him to “Engineering’”’ (London), the illustrations and de-
scriptive matter being also largely from the same periodical.

The first chapter is brief, and is designed to give an
idea of the action of a turbine, and to explain in a very ele-
mentary way the different types of wheels in use, these
types being illustrated by water turbines. The chapter is
too short to be of much help to anyone not having a pretty
general knowledge of the subject, and the author might,
with advantage, have elaborated his explanation somewhat.

The next chapter deals with the flow of steam through
blades and nozzles, and proceeds at once to compute the
velocity of steam from nozzles and the work done during
various forms of expansion. The Mollier diagram is intro-
duced and used as far as possible in the calculations. the
author assuming that the reader understands the theory of
the diagram, although this is explained in a later chapter.
This important diagram deserves a place in any such
treatise, and the value of the book is enhanced by ex-
plaining the use of Mollier’s diagram and giving a copy
of it for use.

Chapter III. describes a number of experiments made
on nozzles and blades, showing somewhat the effect of the
shape of the nozzle. The book then deals in the following
chapter with the impulse turbine, illustrating with the tur-

* Professor of Mechanical Engineering, University of
Toronto.

bine of Dr. Laval. The velocity triangles are drawn, and
a method explained of finding the ‘“‘indicated work done’
on the turbine shaft by which the author means the turbiné
output plus the mechanical friction. ' This is then used 10
determine the efficiency of the wheel itself, and the whole
is illustrated by a numerical example.

A table is given of a series of tests on impulse wheels
to determine the wheel efficiency. The chapter concludes
with a discussion on shock and proper velocities in the
bucket.

In Chapter V. there is a discussion of the term efficiency
ratio, or the ratio of the theoretical to the actual steam COB”
sumption, and the reasons for adopting multi-stage expanl”
sion, together with the resulting losses. The method ©
proportioning the turbine is merely suggested. In the fol-
lowing chapter a very interesting set of curves is giveD
which enable the designer to infer the results which he will
obtain on a given turbine from the results of tests made 08
a similar turbine under different conditions, these curves
enabling one to reduce any set of observations to cOrre
sponding results under a different set of conditions.

The actual design of the impulse turbine is dealt with
by the author in two steps, the first dealing with the general
proportioning of the parts and the determination of the pro
bable steam consumption, etc., while the second step deals
with the dimensions of the blading. The method of P
cedure is altogether too complicated to be discussed in thi$
review. In general it may be stated that the limitations ©
the work have forced the author to assume formulas without
proof, to which, however, fair exception could scarcely:
taken, A chapter has been devoted to velocity compouné®
impulse wheels. -

A number of chapters have next been devoted to rezalCti_"n
turbines and their design, which have been treated Wi
a fair degree of completeness, and some difficult problems
in this part of the subject are dealt with. Numerical €
amples have been given in certain places, and there are
many useful tables and practical coefficients.

Following a chapter on the radial flow turbine, tBe
author has given a considerable amount of theory and €*
planation of the thermodynamic principles involved in fhe
turbine design, dealing also with the Mollier diagram, Whic?
has been used in earlier parts of the work.

Having treated the design from the thermodynamlc
standpoint, the author devotes a number of chapters to f
mechanical details, there being a chapter on each Of_t g
following : Balancing, Dummy and Gland Packings, HigP
speed Bearings, the Strength of Rotating Discs, Geard
Turbines, and the Condenser, this part occupying 2 he
proportion of the whole work. One could not expect te
most complete treatment of these matters in a book of th_
size under discussion, and vet the treatment is fairly coﬂld
plete. For example, in the part dealing with dummy atfl
gland packings various designs have been sketched an it
method of calculating the probable leakage discusse
detail. Some dimensioned drawings have also been Ve

The latter third of the book is almost entirely descﬁ:”
tive. and gives details of all the principal turbines, S%
as the A. E. G., Curtis, Rateau, Zoelly, Parsons, etc., ’?o s
of the descriptions being accompanied by detail drawin®
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v"ith man

val ¥y dimensions, thus making them of considerable

U€ as guides to the designer.

einThe book, on the whole, is well gotten up, its make-up
Ookgs I;;UCh. b'etter than is found in ge.neral in engineering
S a, Ut it is rather unfortunate that it has not been made
well. more bortable form. The large pages, heavy paper,
SPaced lines and good margins are attractive, but tend
sm;nike a book rather heavy and unwieldy, as in the pre-
ase,
ﬁnd'zhe engineer who is_ .well versed.in his theory _should
rng € book g real. addition to the literature on this sub-
t, Other readers will have to confine their attention largely
€ descriptjve parts. .

Am
erican _cnm Engineers’ Pocket Book. Published by John
Wiley and Sons, New York. Canadian agents,
Renoyf Publishing Company, Montreal. Second

edition, enlarged. Morocco, 1,483 pages, 500 tables, -

1,200 cuts, 16 mo, Price, $5 net.

editizhis Pocket book, which has mow appeared in the second
chieg % and of which Mr, Mansfield Merriman is editor-in-

fessi:;nhas been very well received by the engineering pro-

Ay

sﬁctio‘:olnew se.ctions have been added to this seFond edition :
faCts : 4, setting forth t}':lose fund'amer.ltal pm‘fcxples and
] | team and Elet.:tl.‘»lcal jEngmeermg, wh}ch are 'of
ing » Importance to c1v1’1 engineers, and S(?ctmn 15, g.lv-
enince “;OS’f recent practice in the .oonstrulctlon and main-
een 4 d; highways and streets. Eight new pages 'have
d to the chapter on Earthwork Computations.

» Which formerly treated of roads and railroads,
tric ;eyised, and is now entirely devpted to Steam and
Othe, 5 ailroads, seven new pages being added. Many
biGui iesanges throughout the book are noted, to correct am-
e Supply deficiencies, and bring the subjects up-to-

Dref:;e index has been revised and entirely re.set, and the
i States that all known errors, typographic and other-
tion; have ‘been corrected, and that alterations and correc-
ﬁrst' ed?:-e been on more than one-fourth of.t.he pages of the
Whicy, ismn‘ Nece'zssarlly, in the first edition, this book,
tained the compilation of so many different authors, com-
Drepar;i fUmber of errors. A list of these errors has been
firgy edis and a copy will be sent to any purchaser of the
: 'on who forwards his address for that purpose.

)
Morg ltns iSsue contains 23 articles, 43 tables and 18 cuts
forg, . .20 the former edition. The volume in its enlarged

fessior:l“ Certainly be most useful to the members of the pro-
she a
ulq Possesg copy.

Man"a' of Cement Testing. By Richards and North.
Publisheq by D. Van Nostrand Company, New York.
Cloth, 137 pages. Price, $1.50 net.

¢ Reviewed by P. GCillespie, B.A.Sc.*

an, yslils \Iitﬂf% volume is intended for the guidance of

Pagg and Ispecting engineers, and gives in small com-

‘Qhen;i € Methods in general use of making physical and

Atte “Xaminations of Portland and other cements. No

Daty, o elaborate any special theory or to leave the beaten

the 5 €®n made, An examination of the text gives one

Q. o oSSion thay precision of statement and literary ac-

iy s 2VE not Teceived the attention that they should re-

defyy, ;he Preparation of a text book. Clay for example,
ch‘eﬂ as 2 “more or less plastic substance composed
aluminium silicate formed by the decomposition of

Asso i : . .
wTorontslate Professor of Applied Mechanics, University

0d everyone who is at all interested in engineering

minerals’’; limestone is said to be “a substance formed
where clay has been deposited with a calcareous matter.”’
Elsewhere we are told that “samples should be taken more
often,” and that “tests often do mot check closer than 10
per cent.”” On page 41, one observes that ““‘compression
tests are mot used as standard tests for the reception of a
cement,” and that “‘the form and size of the specimen most
generally used are two inch cubes. . . .”

Within the covers of the little book, notwithstanding, is
found much information on the appliances for and methods
of cement examination. The appendix consists of a reprint
of the standard specifications for Portland cement of the
American Society for Testing Materials, 1909, and the meth-
ods of analysis of raw materials, cements, etc., suggested by
the Society for Chemical Industry. The book, as a handy
and compact guide to routine work, possesses some value.

Manufacture of Iron and Steel.—By H. R. Pearson, M. I.
Mech. E., Kiangnan Arsenal, Shanghai, China. Pub-
lished bysE. & F. N. Spon, Limited, 57 Haymarket,
London. Cloth; size, 6 x g in.; 104 pages; 21 illus-
trations. Price, $1.15.

This book seems to have for its object the giving of
an outline of the principal operations connected with the
manufacture of iron and steel. = It is put in an interesting
way for all, and is designated a hand-book for engineering
students, merchants and users of iron and steel. This about
correctly infers what one would expect to find in the book.
It is not highly technical, but where technical expressions
are used and necessary, they are often not explained till
several pages further on in this book. For an untechnical
man to properly read and understand the book it ought to
be read through twice, the first time to obtain a general
idea of contents, and then more carefully. It contains thir-
teen comparatively short chapters, with numerous little cuts
and tables, as follows:—

Chapter. . Page.
I. Chemical Elements in Iron and Steel........ . 1
LI i romn = B pe bt o e e et T 6

R T 21 L T e s S S 9
IV. The Manufacture of Wrought Iron............. 22
V. The Manufacture of Steel ..........covninnn... 27
VI. The Siemens-Martin or Open-hearth Process. .. 38
VII. The Basic Open-hearth Process ............... 50
VIII. The Acid Bessemer Process ........ ......... 58
IX. The Basic Bessemer Process .................. 66
X. The Treatment of Steel Igots™ . il Sl 76
XI. Effects of Adding Other Metals to Steel........ 85
XII. Mechanical Testing of Steel .................. 88
XIII. Heat Treatment of Steel ......... s s S ate sl P
Indexi (e Sl Serial At sl SR R e 102

This book ought to be of interest to all who, in a
general way, are interested in the manufacture of iron and
steel, and of value to students or others starting work in
steel plants and desiring to quickly understand the practical
work going on around them.

The New Building Estimator. By William Arthur. Pub-
lished by the David Williams Company, 231-241
West 39th Street, New York. Flexible leather. Size,
4% x 7 inches, 712 pages. Price, $3 net.

This book on estimating, first published in 1904, has
now reached the eleventh edition. It is, without question,
the best book of its kind to be obtained to-day covering the
necessary data for the calculation of the cost of building
construction. The subject matter is taken up both in detail
and approximately. The value of this double arrangement
lies in its giving the appraiser or estimator—who has to
give quick and approximate figures—the information desir-
ed, while the detail section provides figures covering quan-
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tity of material and the labor required, in carefully checked
and prepared form.

In this present edition, all prices have been corrected,
and about 250 pages of new matter covering reinforced con-
crete, measurement of building work, comparative costs,
sprinkler systems, valuations, railroad figures, grain ele-
vators, square foot costs, cost of wood trusses, equipment of
buildings, apartment houses, etc. The style of binding has
been much improved by the use of gilt-edged flexible leather
in place of the previous stained edges and cloth covers.

In every way this book on estimating can be recommend-
ed both to the engineer and the architect. Certainly no
engineer should be without a copy for ready reference.

Book of Standards. Published by the National Tube Com-
pany, Pittsburg, Pa.; 1013 edition. Pages. 550.

Size, 4 x 6% ins. Price, $2.
The 1913 edition of the Book of Standards has just been
received from the press. The present edition, which is the
first since the 1902z edition, is much larger and more com-

plete than the older one. It is printed on Canterbury Bible-

paper, the book, including the binding being not quite five-
eighths of an inch thick and will fit the pocket readily.

The information incorporated has made it strictly a pipe
handbook, and as such, it is believed, will find an immense
use with the trade. The index of the book will be found to

be very complete, all headings being thoroughly cross in--

dexed. There are approximately 4,000 references found in
the index. Several pages are devoted to a descriptive article
covering the main process of manufacturing both welded and
seamless tubes, also giving information in regard to the
threading, durability and physical properties, etc., of both
“National” pipe and Shelby seamless steel tubes. There are
a number of pages which give weights, dimensions, threads
per inch, test pressure, sections of joints, specifications,
ets., of the various kinds of pipe and tubing made.

An article on Protective Coating, Matheson Joint Pipe,
and Converse Joint Pipe contains desirable information on
these subjects. Tubular electric line poles receive consider-
able attention, the information given will help an engineer
in understanding more about tubular poles which are being
used by many of the larger cities as a medium for better ser-
vice, better appearance, etc. Various types of joints are de-

- scribed and illustrated. Full tabular information is given for

poles from 22 to 40 feet, showing lengths of sections, size
of butt, weight, thickness, greatest load pole will carry, etc.
Several pages describe, illustrate and contain tables in regard
to lapweld and seamless tubes, upset and expanded, wrought
pipe bends, butted and strapped joints, bump joints, valves

and fittings, including various kinds of nipples and flanges,-

band railings and ladders, working barrels, cylinders, Shel-
by seamless specialties, Shelby seamless cold drawn trolley
poles, tables of various physical properties of Shelby seam-
less steel tubes, physical properties of carbonic acid gas,
Briggs’ Standard, holding power of boiler tubes, thermal
expansion of iron and steel tubes.

Considerable prominence is given to articles on strength
of tubes and cylinders under internal fluid pressure and col-
lapsing pressures. Both of these papers are very complete
and have been extracted from papers by Prof. R. T. Stew-
art, Dean of Mech. Engr. Dept., University of Pittsburg,
and read by him before the A.S.M.E. Several of the formu-
lae are compared and results of actual tests are given. Tables
are given which show the probable collapsing and bursting
strengths of standard tubes. These articles and tables will
prove of immense benefit to the mechanical engineer, especi-
ally in the connection with boiler engineering problems. An

. article covering pipe used as columns is given, tables are

Volume 24.

supplied showing the use of standard, extra strong, and
double extra strong pipe based on the New York Building
Code as well as the Chicago Building Ordinances.

‘Considerable attention is given to the mechamical Pro-
perties of solid and tubular beams, of usual and unusu
shapes. As tubing is finding considerable usage in th.e
mechanical field, notably in automobile construction, this
data is particularly useful. This article is accompanied bY
tables giving the mechanical properties of solid and tubulaf
beams of uniform cross section, various conditions of 10 ;
ing are illustrated and formulas are shown to secure thelf
physical properties values. Unusual shapes are illustrat
and formulae given to secure their properties as beams 9F
columns, :

An article on safety factors and safe working stresses 1%
given which shows through what ranges values should .be
used for safe operation, Chapters are supplied giving
formation in regard to water, gas, steam and air. It has mot
been the intention to go very deeply into these various sub-
jects, only in so far as they comncern tubular products. FP€r
haps the scope of these articles is best shown by glvmg 4
list of some of the headings, information in regard to whic
is given in detail:

Water.—Properties, Boiler Incrustation and Corrosio®
Flow in"Pipes, Measurement of Flowing Water, Water Powé!
Tables. I

Gas.—Physical Properties of Cases, Flow of Gas W
Pipes at both High and Low Pressure.

Steam.—Properties, Superheated Steam, Flow of Stea®
Loss of Heat from Steam Pipes. 1

Alr.—Properties,' Expansion, Compression, Flow of Al

A large collection of tables in conjunction with expla®”
atory articles is given; an idea of the extent of which can o
secured from the following list:—Fifth roots and ;
power; decimals of a foot for each 1-64 of an inch; 4
mals of an inch for each 1-64; wire and sheet metal gauge5
in approximate decimals of an inch.

Proportions of screw threads, muts and bolt heads, ill\l-‘j:
trated explanatory article accompanied by tables showing
mensions of screw threads, nuts and bolts. Several Page
are devoted to area and weight factors for tubes and pipe®
by means of which it is readily possible to figure the ar(’::
and weight of various kinds of tubing. A special table b‘
shown by means of which it is possible to find directly *
weights of nearly all sizes and thickness of steel tubing
to 36 inches in diameter. By means of factors weights g
various other metallic tubing can be found. A table showi®®
properties of tubes and round bars is given with an eXP*
atory article. This table gives various physical proPem‘;‘
including circumference, area, weight, surface in SA¥
feet, volume, moment of inertia, radius of gyration, etC:
tubes and round bars up to and including 36 inches. i che
data is given in increments of .or inches up to 16 1B
and increases from there by % inch increments to 36 iB¢

The metric system is included with conversion methog
for most of the more commonly wused measures, 1DC1“d1nt.
temperatures. A glossary of terms used in the pipe aP i
tings trade will be found in the back of the book, aP 165
many instances the meanings of many of the more Of
well-known words used in this trade are defined.

Practical Mathematics for the Engineer and Eleotrlﬂ”';;
By Elmer E. Burns and J. G. Branch, B.S., of
Member of the Board of Engineers for the ety i
St. Louis, Member of the American Society © 6"
chanical Engineers. 8 x 5% in.; cloth; 143 Pagw
Price, $1.00. The J. G. Branch Publishing
Chicago. -
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The authors assume that the reader knows little of
Mathematics, and the book is chiefly intended for the
°Dera'$ing engineer and electrician. Those engineers and
:1ectr1§ians who have never had the advantage of a college
al;l)ca‘tlon will not find it written above their }‘{eads. -It. is
Ady aOf value to those wh;o have hafd a n}athema’tlcal‘trammg
treatzgount of the prgrctlcal way in wh.lch the subjects are
Bt . Apparently, it has been the aim of the authors to
COnﬁnlt‘m mmp!e, elementar}.r and clear 1anguag'e, and to
ey eTlt to su.bJects of especial value- to all practical work-
J'ect.tr he sub;er{ts treated cover a wide scope, ‘but no S}xb-
B o eated.requlres knowledge of any. preceding subject
& ery DrBYIOUS knowledgfa of mathemaths. A person fully
all Standing all' the Su‘bJ.eCtS trgated will pretty' well have
dlass € math.ematlcs' .that is requ1red. to make him a ﬁ.rst-
unstiOODera.tmg engineer or electrical 'worker. Praf:tlcal
i o DS with answers worked out are given. .Thefe is, no

i Su‘t‘)c'ontents to the book, merely an alphabetical index of
Jects itreated.

—————-—e—————

PUBLICATIONS RECEIVED.

Bureay . of Mines.—Twenty-first annual report for the
9 p‘;ﬁl Printed by the Legislative As.sembly of Ontario.
T ges; five sheet maps accompanying the report; 17
tistic] “}1{1@ and p.la:ns; 130_1llustrat10ns. Contents: Sta-

eview ; Mining Accidents; Gold Fields of Lake-

Year

of.
Watt e‘WOOds, Manitou and Dryden; Porcupine Gold Area;
re:T Powers in the Porcupine Gold Area; Swastika Gold

5 Cripple Creek Gold Area; West Shining Tree Gold

Teg « @ :
iv:; otes on McArthur Township; Geology of the Detroit

Bargg Canal Bulletin.

epart January, 1913. Published by the
40 pa ment of the State Engineer of State of New York.
of Plges' qontents: Progress of Contract Work; Progress

ans being Prepared; Plans before Canal Board; Con-
Advertised; Bids Opened; Award of Contracts;

nn ;
ual Report of State Engineer and Surveyor, first part.

the ;*::on of the Department of Trade and Commerce. For
Wfory, ' ending March 31st, 1912.  Contains miscellaneous
Veny, atlon on bqumties, lumber, and staple products, re-
merce&nd expenditure of Department of Trade and Com-
taple Statlstlcal record of the progress of Canada, tonnage
> ®t¢. Department of Trade and Commerce, Ottawa.
By.l::""“a“(‘n for the Revision of the Toronto Building
°n‘troi\A men_'mrial p_resented to the Mayor, Board of
Mitteq s am.i.Cxty AI‘ChlteCt. of Tor'onto by a general com-
Nesg °r° C.ltlzens representing various technical Z‘ind‘buSp
8anizations of the city of Toronto. C. R. -Young,
ONtinental Life Building, Toronto.
?:"""" 5f the Imperial Institute.—A Quarterly Record
mfr‘fss in ’.I‘ropical Agriculture and Industries and the
Coloniermal Utlli_zation of the Natur;'ll Resources of the
ess E}nd.Indla, Edited by the Director and _prepared
tute and Clentific and Technical Staff of the Imperial Insti-
E by other contributors.
age "z'neerlng Problems Connected with Biologica] Sew-
i()](:"J.sal.-By T, Air'd Murray. Pa.rt of a Symposium
s§0ciat-glcal Sewage Disposal, Canadian Pubh_c Health
Th 10n, Annual Meeting, November z1st to 23rd, 1011
R anadian Engineer, 62 Church Street, Toronto.
Beixi;"‘ and Their Coverings. By Clough Williams-Ellis.
from uthe Paper on Welsh slates. Re-printed by permission
SDottis € Architect and Contract Reporter.”” Published by

Prie, °%de and Co., Ltd., London, Colchester and Eton.
e) Slx cents‘

tracts

Py e
ers, v;)Ile Service Commission. Report of the Commission-
* L, 1912. Comprises report on government, dredg-
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ing, report on the Department of Public Printing of Sta-
tionery, and special report on Temiskaming dam contract,
Sorel shipyard and dismissal of R. E. Cook. )

Weekly Report, Department of Trade and Commerce,
Ottawa.—Bulletin No. 473, February 17th, 1913. Pages 183
to 205. Contents: Australia, Trinidad, Great Britain,
Panama Canal, Canadian Produce Prices in England, British
Agricultural Produce Imports, Grain Statistics, Trade In-
quiries.

Methods of To-day on (1) Swimming Bath Water Puri-
fication, (2) ‘“‘Overground’’+« Conveniences, (3) ‘‘Vacuum”
Exhausters, (4) Dry Closets, (5) Fly-proof Privies.—By
James S. Dunn, Sanitary Department, Town Hall, Kim-
berley, S.A.

Water Supply of San Francisco. Report by H. M. Chit-
tenden. A well illustrated cloth-bound book, 11% x 9 in.;
44 pages. Secretary, Department of the Interior, Washing-
ton, D.C. This is a very beautifully gotten up report.

Hydro-Electric Power Commission. Third and Fourth
Annual Report of the Province of Ontario for the year ended
October 3ist, 1911. The Hydro-Electric Power Commission
of Ontario, Continental Life Building, Toronto.

Coal Mine Accidents in the United States. Monthly
statement, January to August, 1912, and Statistics for 1910-
11. Compiled by Fredk. W. Horton. Bureau of Mines, De-
partment of the Interior, Washington, D.C.

Influence of Icebergs on Land on the Temperature of
the Sea. By H. T. Barnes, B.Sc. Being supplement of the
45th Annual Report of the Department of Marine and Fish-
eries for the year 1911-12, Ottawa.

Cement Process of Excluding Water from Wells, as
practised in California.—By Ralph Arnold and V. R. Garfias.
Bureau of Mines, Department of the Interior, Technical
Paper No. 32, Washington, D.C.

Engineering Experiment Station.—Bulletin No. 29, the
Iowa State College of Agriculture and Mechanic Arts, on
Cost of Producing Power in Jowa with Iowa Coals. By H. W.
Wagner, Ames, Towa.

Practical Kinks, Recipes and Tables. Collected by Jios-
eph G. Branch. Published by the Joseph G. Branch Publish-
ing Co., 608 Dearborn St., Chicago, Ill. Cloth; 5% x 7%

~in, ; 143 pages. Price, $1.

Railway Statistics of the Dominion of Canada for the
year ending June 3oth, 1912. (From sworn returns furnish-
ed by the several railroad companies.) Department of Rail-
ways and Canals, Ottawa. /

Questions With Answers on Pumps and Pumping Ma-
chinery. By W. H. Wakeman. Published by the Joseph G.
Branch Publishing Co., Chicago, Ill. Cloth; 5% x 7% in.;
190 pages. Price, $1.50.

Alternating Currents Simplified. By E. E. Burns,
Published by The Joseph G. Branch Publishing Co., 608
South Dearborn St., Chicago, Ill. Cloth; 5% x 7 in.; 100
pages.  Price; $1.50.

Treatise on Scientific Methods of Concrete Construc-
tion, Using Lock Steel Form.—By the Hotchkiss Lock Metal

'Form Company. Sixteen pages, with an attached sheet of

about twenty cuts.

The Resources of Tennessee.—Magazine devoted to the
description, conservation and development of the resources
of Tennessee. Published by the State Geological Survey.
Nashville, Tenn. T L

The Production of Copper, Gold, Lead, Nickel, Silver,
_Zinc and other Metals in Canada During the Year 1911. By
C. T. Cartwtight, B.Sc. ‘Minés ~Branch, Department of
Mines,’ Ottawa’~ !
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Obligations of the United States as to Panama Canal
Toll.—By Hon. E. Root, of New York, in the Senate of the
United States. Address The Congressional Record, Wash-
ington, D.C.

Proceedings of Ontario Association of Architects.—
Being transactions of the Special General Meeting and
twenty-third Annual Convention. ¢6 King Street West, To-
ronto.

-Facts About Treating Railroad Ties.—By W. F. Goltra.
Twenty-four pages on the Essentials for Effective Work in
Timber Treating. W. F. Goltra Tie Company, Cleveland,
Ohio.

Report of the Minister of Public Works for the Province
of Manitoba, for the year ending December 31st, 1911. De-
partment of Public Works, Parliament Buildings, Winnipeg,
Man.

Index to the Weekly Report.—Published by the Depart-
ment of Trade and Commerce, Ottawa, for the year ending
December 31st, 1912. Weekly reports number 414 to 466.

Report of the Minister of Public Works for the Province
of Ontario, for the year ending October 31st, 1911. Depart-
ment of Public Works, Parliament Buildings, Toronto, Ont.

The lowa Engineer.—Published by Students of En-
gineering, Iowa State College; $1.00 per year. Published
monthly. Forty pages. Iowa State College, Ames, Iowa.

Report of the Sixth Annual Convention of the Western
Irrigation Society, held at Kelowna, B.C., August, 1912.
Forestry Branch, Department of the Interior, Ottawa.

Annual Report of the Board of Regents of the Smith-
sonian Institute, for the year ending Jume 30th, 1912. The
Secretary, Smithsonian Imstitute, Washington, D.C.

Report of the Director of Forestry, fér the Year 1912.
Being Part 6, Annual Report, Department of the Intericr.
Issued by the Department of the Interior, Ottawa.

Preliminary Review and Estimate of the Mineral Pro-
ductions of British Columbia, for the year 1912. Bureau of
Mines, Parliament Buildings, Victoria, B.C.

lce Cold Storage (on the Farm).—Bulletin No. 207. The
Ontario Department of Agriculture, Parliament Buildings,
Toronto. Fifty pages, with illustrations.

Castings.—Published monthly. A reference for buyers
of foundry equipment and supplies. The Gardner Printing
Co., Caxton Building, Cleveland, Ohio.

Journal of the American Peat Society.—Devoted to the
development of American peat resources. Secretary, Julius
Bordollo, Kingsbridge, New York City.

Report with Reference to Civic Administration and City
Development, of the City of Prince Albert, Sask.—By E. A.
James, B.A.Sc.; and T. Aird Murray.

Telegraph Statistics, Dominion of Canada.—For the
year ending June 3oth, 1912. A. W. Campbell, Department
of Railways and Canals, Ottawa.

Queen’s Engineering Works Magazine.—Published by
W. H. Allen, Son & Co., Limited, at the Queen’s Engineering
Works, Bedford, England.

Commercial Review Showing the Export Trade from
Port of Montreal of Canadian Products in 1912.—The Ga-
zette, Montreal, Canada.

Annual Report of the Directory of Forestry, for the year
1912, 270 pages. Department of the Interior, Parliament
Buildings, Ottawa,

Training with Mine-Rescue Breathing Apparatus. By

J. W. Paul. Bureau of Mines, Department of the Interior,
Washington, D.C.
~ Chemical Properties of Western Larch.—By W. A.

Ross, Department of Agriculture, Forest Service, Washing-
ton, D.C.

Volume 24

Board of Governors’ Report of the University of Toront%
for the year ending Jume, 1912. Parliament Building%
Toronto.

Mine, Fires and How to Fight Them. By James W. paul:
Bureau of Mines, Department of the Interior, Washingto®
D.C.

Accidents from Falls of Roof and Coal. By G. S. Ri¢®
Bureau of Mines, Department of the Interior, Washingto®
D.C.

t

Annual Report of the City Engineer of Port Arthur f‘;
the year 1912. Twenty pages. L. M. Jones, City Engineé®

Estimates for the Fiscal Year ending March 31st, 1913
Department of Finance, Parliament Buildings, Ottawa.

Chemical Properties of Western Hemlock. Department
of Agriculture, Forest Service, Washington, D.C.

Bulletin No. 62, of the University of Illinois,
Electron Theory of Magnetism, Urbana, Illinois.

Mine Rescue Work in Canada.—By W. Dick, M-5¢
Commission of Conservation, Ottawa.

on the
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CATALOGUES RECEIVED.

D. VanNostrand Company, 23 Murray Street, New Yorkev
forward the following four catalogues and books: Catalog® 1
of scientific books, recently issued and in preparation; cat?
logue list of books on Producer Gas and Gas, Gasoliné %?ic
Oil Engines; catalogue of a list of books on SCienno
Management, Efficiency and Allied Subjects; catalogu W
scientific books published between December, 1909, and 0

tober, 1911.
Induction Motors.—Engineering Works of canai;'
Limited, New Birks Building, Montreal, P.Q., operat

]
under the patents of “Société Alsacienne Des Constl’ll‘iuon

Mécaniques,’’ forward Catalogue No. 1, of 15 pages, o1
and three-phase induction motors.

Dynamos.—From 200 to 15,000 horse-power, under
struction in the shops of Belfort, by the Société Alsacie??
de Constructions Mécaniques. Representatives in Canﬂ,]d:
Engineering Works of Canada, Limited, New Birks Bu!
ing, Montreal.

Switchboard Indicating Instruments. — The Nofthei
Electric and Manufacturing Company, Montreal and o
ronto, forward a catalogue announcement re Weston Alt .
nating Current Switchboard Instruments. Write for Cat
logue 16. 418

Catalogue of central stations installed by the Soc'lées
Alsacienne de Constructions Mécaniques, Belfort, for mlnn.
and metallurgical plants. Canadian Rrepresentativeﬁ; b
gineering Works of Canada, Limited, New Birks Buildi?
Montreal. g

Catalogue of book.—Title, Internal Combustion Ens'ﬂ:’ii
a handbook for designers and builders of gas 209 25
engines. By Hugo Giildner. 700 pages; 728 illustrati©
D. VanNostrand Company, publishers, New York. p

“Bltumastic” Enamel.—Wailes, Dove & Co., Limlt;z:
5 St. Nicholas’ Buildings, Newcastle-on-Tyne, agents, ?ttle
real, Toronto and Vancouver, forward an 18-pageé i
catalogue. o

Portmadoc Slates.—Festiniog Slate Quarries Associat |
Portmadoc, North Wales, forward a 15-page catalogu®
pamphlet on slates.

Lentz Engine.—Catalogue from the Erie City
Works, Erie, Pa. A Poppet valve engine under patent:

Blacksmithing and Drop-forging.—Tait, Jones & cos
Pittsburg, Pa., forward a 16-page catalogue. 1

r co%
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COAST TO COAST.

Regina, Sask.—The Emerson-Brantarghain Implement
~ompany, of Minneapolis, who are represented here by
Udhope-Anderson Co., recently shipped forty-five car loads
°f_ tractors here. This is claimed to be a record for the
Shipment of a single commodity, as the value may be seen
TOm the fact that the freightage cost $7,145.
. Ottam’ Ont.—The Canada Cement Company, the Cana-
Ja0 merger, threatens that the fullest advantage of condi-
Hons wil] be taken to obtain the highest prices possible for
Ce'ment during periods of restricted supply, so that later it
Wl be able to accumulate reserve to meet the importations
Tom the United States at slaughter prices if the government

- ™-enact the duty remission of fifty per cent. enforced from

Uy 1st to October 31st, last year.

b w'“ﬂlpeg, Man.—The Grain Growers’ Grain Company
ave DPurchased timber limits near Fort George, British Co-
“l.nbxa, comprising about 300,000,000 feet of lumber, at a
:’::l:? of about $1.50 per 1,000 feet. It is said to be the in-
I 1°1'1 of the Grain Growers to hold this as a reserve sup-
L 0’; Wlt_h the idea of establishing lumber yards .at different
andnts In the province for the purpose of supplying farmers

Settlers with lumber at reasonable prices.

Ottaw;;, Ont.—Sustained growth and stability in Cana-
trade are indicated by the figures recently published.
38: Customs returns approximated $xo6,ooc:,ooo, a}gainst
the »906,706 during 1911. Adding to this excise duties f?r
813 Year amounting to about $31,000,000, the grand total is
ki d7’°°°:000. The statistics for the year show that the total
€ of Canada with other countries from January 1 to De-
th:lier 31, 1912, amounted approximately to a billion dollars,
The tﬂports being $650,000,000 and the exports $350,000,000.
Otal trade during the previous twelve months amounted
Port 828’614,120, the imports being $524,850,702 and the ex-
& $303»763,328.

veToror}to' Ont.—The new provincial boiler regulations

ierrecelved their final approval, so that after July. 1st every

Bteasy maLlll_lfactured in Ontario, apart from raxlw'ay :'md

Mgy Ie)l' boilers, which are cmfered by separate leglslatlczn,

sbectioe made along standard lines and st?nd a thoroug.‘h in-
D, not only on completion, but during construction.

dian

mnt:)ath_"a; Ont.—Jas. Stewart & Compan}:, one of the oldest
the sactlng firms in the country, has been incorporated under

e fome Dame with a total capitalization of $3,750,oo.o. It
Abey, dermed‘ in Ottawa in 1845 by Jas. Stewart, a native of
to €nshire, Scotland, and in 1865 moved its headquarters
Pitts-l:;u Ouis, It has district offices in Montreal, Chicago,
Dany’ '8, Salt Lake City and New Orleans. The new com-
$20 o PrI0Cipal offices will be in New York, where they have

"_»000 worth of business booked at present.

of :fo.re the conference committee of the Board of Trade
and M:lty of Toronto last Thursday Mr. Lionel H. Clarke
reSDecﬁ;, l.' A. James, chairman of and consult}ng engineer,
issione: Y, to the York Cqun-ty Board of Highway Com-
t s 8 Presented some interesting phases of the work
Clal'ke tm‘5510n has already done and is still doing. Mr.
e poin:'eateq the subject of good roads from a general
Stails, ,, Whlle. Mr. James went more particularly into
°u;e nd outlined what had been accomplished, and spoke
the meet'o f the plans for the future. Following the addr?ss
W dlng was thrown open, and Messrs. Gundy, Hewitt,
Several others took part. Before the meeting ad-
a resa resolution was moved and carriec.l unani.mous!y,
&ffory, It Of which the Board of Trade will continue its
 the ve legislation brought about which will result
Nuance of the good work already begun.

s
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The old-established firm of Hyde & Webster, builders’
and foundry supplies, of Montreal, which firm has gone out
of existence, have acquired the still older established busi-
ness of Messrs. F. Hyde & Company, 31 Wellington Street,
Montreal, and under the name of Webster & Sons. propose
to continue same business in all its branches.

—eel-

PERSONAL.

MR. A. W. ROGER WILKY, C.E., for the past eight
years-on the engineering staff of the Island branch of the
Canadian Pacific Railway, has been appointed engineer-in-
charge of all construction work of the Department of Marine
and Fisheries for the province of British Columbia.

MR. MORRIS L. COOKE, director, Department of
Public Works, Philadelphia, Pa., on February 18th, delivered
a lecture on “Scientific Management as Applied to Highway
Engineering,’” before the graduate students in Highway En-
gineering at Columbia University.

MR. VIRGIL G. BOGUE, M.Am.Soc.C.E., former chief
engineer of the Western Pacific Railway, has recently been
engaged in an economic study of line improvement and
double-tracking of the Canadian Pacific Railway through the
Selkirk and Rocky Mountains in British Columbia,

WILLIAM McGIE YOUNG, B.Sc., Associate Member
Canadian Society of Civil Engineers, graduate in mechanical
engineering of McGill University in 1899, is leaving Ottawa
to accept the position of comptroller of water rights in the
Department of Lands of the province of British -Columbia.
Mr. Young was formerly chief engineer of the International
Marine Signal Company, and has been recently practising
as a consulting engineer, giving special attention to efficiency
engineering, factory management and production.

HARRY WEBB has resigned his position with the city
of Winnipeg to take up a position with the Canadian Mineral
Rubber Company, Limited, as local manager, to succeed Mr.
F. G. Pusey, resigned. Mr. Webb was in charge of the
several paving plants operated by the city for five years, and
during the last three years has been superintendent of all
paving work in Winnipeg.

MR. W. W. COLPITTS, M.Am.Soc.C.E., a graduate in
civil engineering of McGill University, class of 1899, and for
three years associated with the Canadian Pacific Railway,
has resigned his position of chief engineer of the Kansas
City, Mexico and Orient City Railway to become associated
with W. H. Coverdale & Co., of New York City. He is be-
ing retained by his former company as consulting engineer.

—ca»>e————

OBITUARY.

SIR WILLTAM ARROL, the most noted of British bridge
builders, died on February 20 in London, Eng. He received
his Knighthood in 1896, and was born in Ayrshire in 1839.
He constructed the present Tay bridge and the Forth bridge.
From 1895 to 1906 he represented Ayrshire in the Commons.
He was a Unionist.

— e

The Ontario Good Roads Association is holding its
eleventh annual meeting at the Exhibition Buildings, To-
ronto, on February 26th, 27th and 28th of this month.
Further notes of this meeting and the papers read will
appear in next week’s issue.
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ONTARIO LAND SURVEYORS.

The following gentlemen received certification to prac-
tice as Ontario land surveyors at the recent examinations,—
J. R. Gill, F. J. K. Benner, E. Cavell, R. F. Dynes, DS
Ellis, S. E. Flood, C. W. G. Gibson, J. B. Hellferth, E. G.
MacKay, D. A. Niven, G. L. Ramsey, W. R. White.

The following gentlemen have passed the preliminary
examination :—K. Campbell, F. L. Moore, J. R. Scott, W.
M. Stone, C. R. Yates.

— e e—————

COMING MEETINGS.

THE CLAY PRODUCTS EXPOSITION.—To be held in the Coliseum
Chicago, Feb. 26th to Mar. 8th.

AMERICAN INSTITUTE OF CONSULTING ENGINEERS.—A meeting
for the purpose of further discussing ** Professional Relations,’” will be held at
the Bngineers’ Club, 32 West 40th St.. New York City, Tuesday evening, 8 p.m.,
March 11, 1913. Secretary, Eugene W. Stern, 103 Park Ave., New York City.

THE CLEVELAND ENGINEERING SOCIETY.—Regular meeting, Cham-
ber of Commerce Bldg., March 11th, 1913, Illustrated Paper on ‘“Storage
Batteries,” by H. H. Smith, Chief of Research Dept., Edison Storage Battery
Co., Orange, N.J. Secretary, David Gaehr, ] Qi

ILLINOIS WATER SUPPLY ASSOCIATION.—The Fifth Annual Meeting
of the Association will be held at the University of Illinois, Campaign-Urbana,
Iil., March 11th and 12th, 1913. Secretary, Edward Bartow. ' ~i —= 7

NATIONAL PAVING BRICK MANUFACTURERS' ASSOCIATION.—
Annual Mesting will be held March, 3, 4 and 5, 1913, in the Green Room,
Congress Hotel and Annex, Chicago, Ill. Secretary, Will P. Blair. __" "2 __}

CANADIAN MINING INSTITUTE.—Annual Meeting will be held a-;c‘—.Chateau
Laurier, Ottawa, March 5th, 6th and 7th. H. Mortimer Lamb, Windsor Hotel,
Montreal, Secretary. : s v 4

CANADIAN ELECTRICAL ASSOCIATION.—Annual Convention will be
held in Fort William, June 23, 24 and 25, Secretary, T. S. Young, 220. King
Street W., Toronto. e Ml w e % o |

THE INTERNATIONAL ROADS CONGRESS.—The Third International
Roads Congress will be held in London, England, in June, 1913. Secretary, w.
Rees Jeffreys, Queen Anne's Chambers, Broadway, Westminster, London, S.W.

THE INTERNATIONAL GEOLOGICAL CONGRESS.—Twelfth Annual
Meetingto be held in Canada during the summer of 1913. Secretary, W. 8.
Lecky; Victoria Memoriam Museum, Ottawa

ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 Dorchester Street
West, Montreal. President, Phelps Johnson; Secretary. Professor
C.  H. McLeod.

KINGSTON BRANCH—Chairman, A. K. Kirkpatrick; Secretary, L. W "Gill ;

Headquarters : School of Mines, Kingston.

OTTAWA BRANCH— A ;

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

H. Victor Brayley, N.T. Ry., Cory Bldg. Meetings at which papers are

read, 1st and 8rd WWednesdays of fall and winter months; on other Wednes-
. day nights in monlh there are informal or business meetings,

TQUBBEC BRANCH—Chairman, A. R. Décary; Secretary, A. Amos; meet-

ings held twice a month at room 40, City Hall. .

TORONTO BRANCH—9 King Street West, Toronto. Chairman, E. A, James ;
. Secretary-Treasurer, A. Garrow. Meets last Thursday of the month at
o Engineers’ Club.

VANCOUVER BRANCH—Chairman, G. E. G. Conway ; Secretary-Treasurer,
i - g Pardo Wilson, Address: 422 Pacific Building, Vancouver, B.C.

VICTORIA BRANCH—Chairman, F. C. Gamble; Secretary, R. W. MacIntyre:

7~ “Address P.O. Box 1290.

WINNIPEG, BRANCH—Chairman, J. ‘A. Hesketh : Secretary, E. E. Brydone-

Jack; Meets every first and third Friday of each month, October to April, in

o University of Manitoba, Winnipeg.

MUNICIPAL ASSOCIATIONS

ONTARIO MUNICIPAL ASSOCIATION—President, Mayor Lees, Hamilton.
Secretary-Treasurer, Mr. K. W. McKay, County Clerk, St. Thomas, Ontario.
9 SASKATCHEWAN ASSOCIATION OF RUKAL MUNICIPALITIES.—
i President, George Thompson, Indian Head, Sask. ; Secy-Treasurer, E. Hingley,
_Radisson, Sask.
‘ THE ALBERTA L. 1. D. ASSOCIATION.—President, Wm; Mason, Bon
Accord, Alta. Secy-Treasurer,James McNicol, Blackfalds, Alta.
i - THE UNION OF CANADIAN MUNICIPALTIES.—President, Chase.
{ “Hopewell, Mayor of Ottawa; Hon. Secretary-Treasurer, W. D, Lighthall, K.C.
Ex-Mayor of Westmount.
THE UNION' OF NEW BRUNSWICK MUNICIPALITIES.—President,
Councillor Siddall, Port Elgin: 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. 1) . ']’
. UNION OFBRITISH COLUMBIA MUNlCH?AL_lTIES-—Presidenttg’l yor
‘Planta. Nanaimo, B.C.; Hon. Secretary-Treasurer, Mr. H. " Bose, Sutrey
I ‘Centre, B,C. ! o ¥
‘ NION OF ALBERTA MUNICIPALITIES, — President, F. P. Laytoen,
'May(gr of Camrose: Secretary-Treasurer, G. J. Kinnaird, B&ﬁbhton, Altf, ?
UNION OF MANITOBA MUNICIPALITIES.-President, Reeve:Forke,
Pipestone, Man.; Secy-Treasurer, Reeve Cardale, Oak River, Man.
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; Dubee, Montreal; Secretary, Acton Burrows, 70 Bond Street, Toronto.

Volume 24. 3

CANADIAN TECHNICAL SOCIETIES

ALBERTA ASSOCIATION OF ARCHITECTS.—President, R. W. Lines
Edmonton ; Hon. Secretary, W. D. Cromarty, Edmonton, Alta.

ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS.—PreSid“’t'
J. L. R. Parsons, Regina; Secretary-Treasurer, M. B. Weeks, Regina.

ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—President, N- Me-
Murchy ; Secretary, Mr, McClung, Regina. 3

BRITISH COLUMBIA LAND SURVEYORS’ ASSOCXATION.—PreSidQ@é'
W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts, Victoria, B

BRITISH COLUMBIA SOCIETY OF ARCHITECTS.—President, Ho
Horton; Secretary, John Wilson, Victoria, B.C 1

BUILDERS' CANADIAN NATIONAL ASSOCIATION.—President, e T
Nesbitt ; Secretary-Treasurer, J. H. Lauer, Montreal, Que. 3

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.-—Presidmt'
Wm. Norris, Chatham, Ont.; Secretary, W. A. Crockett, Mount Hamilton, Ont:

_ CANADIAN CEMENT AND CONCRETE ASSOCIATION.—President, Petef
Gillespie, Toronto, Ont. ; Secretary-Treasurer, Wm. Snaith, 57 Adelaide Strée"
Toronto, Ont. il

CANADIAN CLAY PRODUCTS’' MANUFACTURERS' ASSOCIATION:™
President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, Toronto g

CANADIAN ELECTRICAL ASSOCIATION.—President, A. A: Dion,OtﬁaW"
Secretary, T. S. Youn_g. 220 King Street W., Toronto.

CANADIAN FORESTRY ASSOCIATION —President, John 'Hendry Vas:
couver. Secretary, James Lawler Canadian Building, Ottawa. |

CANADIAN GAS ASSOCIATION.—President, Arthur Hewitt, Genet?
lganqlgter Co(;ls'l:xmers‘ Gas Company, Toronto ; John Kelilor, Secretary-Treasir="

amilton, Ont.

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.—Pre’sid”‘;{
W. Doan, M.D., Harrietsville, Ont. ; Secretary-Treasurer, Francis Dagget
Richmond Street West, Toronto. ‘

THE CANADIAN INSTITUTE.—198 College Street, Toronto. Pl'esmeﬂt
J. B. Tyrrell; Secretary, Mr. J. Patterson. A

CANADIAN MINING INSTITUTE.—Windsor Hotel, Montreal. Presideny
ln)nr. ? El. Barlow, Montreal; Secretary. H. Mortimer Lamb, Windsor Hote"

ontreal.

CANADIAN PEAT SOCIETY.—President, J. McWilliam, (M.D., Londog
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle Buildit®
Ottawa, Ont. pr-

THE CANADIAN PUBLIC HEALTH ASSOCIATION.—President, *=
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne Drum, OttaWa:

CANADIAN RAILWAY CLUB.—President, A, A. Goodchild; Sec"etaﬂ,
James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q. <ok

CANADIAN STREET RAILWAY ASSOCIATION.—President, Patfi¢

CANADIAN SOCIETY OF FOREST ENGIN EERS.—President, Dr- FernOW’
Toronto. ; Secretary, F..W. H, Jacombe, Department of the Interior, OttaW#' ¢

CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto, presidely
G. Baldwih ; Secretary, C. L. Worth, 409 Union Station. Meets third TueS
each month except June, July and August. as

DOMINION LAND SURVEYORS.—President, Mr. R. A. Belanger, Otf%:"
Secretary-Treasurer, E. M. Dennis, Dept. of the Interior, Ottawa. ¢

EDMONTON ENGINEERING SOCIETY.--President, J. Chalmers : secr®
ary, B. F. Mitchell, City Engineer’s Office, Edmonton, Alberta. B

ENGINEERING SOCIETY, TORONTO UNIVERSITY.—President, J:
Ritchie ; Corresponding Secretary, C. C. Rous. of

ENGINEERS' CLUB OF MONTREAL.—Secretary, C. M. Strange, 9 Bea?
Hall Square, Montreal. ; H

_ENGINEERS' CLUB OF TORONTO.—9% King Street West. presidefy
Willis Chipman ; Secretary, R. B. Wolsey. Meeting every Thursday
during the fall and winter months. wiips

INSTITUTION OF ELECTRICAL ENGINEERS.—President, Dr, G- ht’aprl;
Secretary, P. E. Rowell, Victoria Embankment, London, W.C.; Hon. Secrét=
Treasurer for Canada, Lawford Grant, Power Building, Montreal, Que: af

INSTITUTION OF MINING AND METALLURGY.—President, E,‘o‘
Taylor ; Secretary, C. McDermid. London, England. Canadian membet&illzf
Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain and W. H:
and Messrs W. H. Trewartha-James and J. B. Tyrrell. KB

INTERNATIONAL ASSOCIATION FOR THE PREVENTION OF SMO ;
—Secretary R. C, Harris, City Hall, Toronto. - add

. MANITOBA ASSOCIATION OF ARCHITECTS.—P ident, W- Fi."gl"
Winnipeg; Secretary, R. G. Hanford. : cot

MANITOBA LAND SURVEYORS.—~President, George McPhillips i Secas
ary-Treasurer, C. G, Chataway, Winnipeg, Man. % MiA"

NOVA SCOTIA MINING SOCIETY.—President, T. J. Brown, Sydney
C. B.; Secretary, A. A. Hayward. J o

NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—Presiden’ bﬂgw
gaf.!f(enzll% :sSecretary. A. R. McCleave, Assistant Road Commissioner’s

alifax, N. X i
" ONTARIO ASSOCIATION OF ARCHITECTS.—President, C. P: Mere
Ottawa; Secretary. H. E. Moore, 195 Bioor St. E., Toronto. _ident’

ONTARIO PROVINCIAL GOOD ROADS AssocmTloN.——Pfﬂﬂim
Major: T. L. Kennedy ; Hon. Secretary-Treasurer, J. E. Farewell w
Secretary-Treasurer, G, S. Henry, Oriole. " jghtt

ONTARIO LAND SURVEYORS’ ASSOCIATION.—Pres’dent, T: B: spe
Toronto; Secretary, L. V. Rorke, Toronto. i dind

., TECHNICAL SOCIETY OF PETERBORO.—Bank of Commerce B."‘u !
Peterboro. General Secretary, N. C. Mills, P.O.'Box 995, Peterboro, Ont: th

THE PEAT ASSOCIATION OF CANADA.—Secretary, Wm. J. We &
New Drawer, 2263, Main P.O., Montreal. s ) tary

PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS.——SE"“
J. E. Ganier, No. 5. Beaver Hall Square, Montreal! ﬁﬂ"

REGINA ENGINEERING SOCIETY.—President, A. J. McPhersof Rel
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina. ) H C

ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—President: / sl
Russell, Winnipeg. Man. ; Hon. Secretary, Alcide Chausse, No. 5. Beaver. ™
Square, Montreal, Que.

ROYAL ASTRONOMICAL SOCIETY.—Presiden;. Prof. Louis B- st
Toronto; Secretary, J.R. Collins, Toronto. rﬂ"ﬂ'

. SOCIETY OF CHEMICAL INDUSTRY.—Wallace P. Cohoe, Chaif®”

it

iAlfred Burton, Toronto, Secretary. 7 5

Box 1317, Calgary, Alta,

"W H. Rosevear, P.O. Box 1707, Winnipeg, Man. .Second

UNDERGRADUATE SOCIETY OF APPLIED SCIENCE, McGILE ™

VERSITY.—President, W. G. Mitchell ; Secretary, H. F. Cole.

;i : 1 : oAl
T HWESTERN CANADA IRRIGATION ASSOClAT]ON-—Prtlldéﬂt;.gaﬂf.-o'
Permanent Secretary, Norman S. Rapki®’

eld; 9""::::;;

Marshall, Edmonton, Alta.

WESTERN CANADA RAILWAY CLUB.—President, R. R.Ni
{ ‘Momilyr

June, July and August at Winnipeg.




