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THE LAYOUT OF A SMALL RIVER CROSSING

By C. D. NORTON.

. .. t
The completed bridge, as shown in Fig. I, lsrg5zefi:;
™ ballast wall to ballast wall; five 4o-foot toWers Pom
comnected with six ys.foot D.P. girders; height : difficult
Swers, 75 feet. An ideal location (Fig 1) made T
to lay out, owing to the steepness of the banks anddtot i
3 each abutment stood on a promontory; adde
ST€ Was 300 feet of water in the mifldle-
tw The location tangent was estabh'shed aItl
?en hubs checked by a rough trlangu}a
Phical sketch made, and conditions determiné
& hown, (Fig. 2). Hubs were set every Io
double ofe .4t ico

fro

d chainage be-
jon, a topogra-
d the base line
feet and a

transferred to the footing, on which the base of the foustoum
was staked out. When the form was built the top was check-
ed in the same manner. After the concrete was finished cen-
tres were marked on the pedestals from the reference points
and checked with tape. On all important lines, wherever
possible, foresights were set to eliminate double centering
and to dispense with having to send a man around the dam
to give point.

The first levels were, of course, the check levels over the
section, when bench marks were set on each bank and at
water level. Bench marks were then set every 12 or 13 feet
down the banks and
levels taken four

di?,n .for plumbing
10 bei. €ach set of
tota) S levelled, the
f 3l drop in the 200
f::t being apout 5
“ This base line
witi Measured with
chagy, , °0-foot band
ang) and the three
oy ©S Were repeated
‘lur HMes on each
tiozdrant' A tabula-
rag; shOWed any
elcal érrors  and
ang,. T8¢ for each
€ Was taken out
'S secongs,
e Zlng determined
two Stance between
Ubs which were .
Oximate]y 650 ; Fi
aPart, this ex-
1stance Was
and checked by the same metho
.06 € pond was dried, the distance ta
%t shorter than the distance triangt

oS to band
Stretche(tihe fact that the heavy

Abpr
f;

At a later date,
found to be
discrepancy
d not be
s, Six hubs
Wer, to its proper length without sup%fsttals from each
Siq ° then et on banks for the line of R peballasrwalls and
°ene Was chained separately. The face-oilt angles by hubs
Set P of Pedestals was referenced at '8 being one-quarter
of . Ut closer thap 100 yards, one in ac:he Jayout. 7
o D the valley. “lhas completed g or 6 feet during
Crecy; ¢ abutments ' were checked every ntre line and face
of ton, the carpentet being given the €
ballast wall

Stake d 3

ped was

: ter-
imately de

Mingq . U6Pths of the pedestals Were aplprOXAft or the foot-

g gy o ndings, and staked xbadntig y;i reference lines,

e in, hubs were set on the centre a0 and these 1ines

; terseCtion obtained with fine fishing line,

g. 1.—Showing com

T . o times. These were

tabulated, showing
the differences be-
tween back and
foresights which was
the difference in
elevation between
benches and estab-
lished a definite re-
lation between them
independent of in-
itial or accumulative
errors, any radical
difference was elimi-
nated and a mean
struck which gave
the elevation for the
bench marks. After-
wards, whenever
levels were run, the
work was checked on
to the next bench
mark and the book elevations n.xarked _on the same sl'{eet,
thus obtaining an average in which final elevations
were correct to within .or foot. . To set leve1§ for the
bridge seats temporary pillars were set on each side of ?he
abutment and the height, some 30 feet, taped up, a line
joining the points at the top being checked with a car-

pleted Bridge.

nter’s level. )
i Elevations were, of course, given for the top of .the

pedestals, but owing to the shrinkage of the concrete and
the varying temperaments of the men who‘ ﬂoa.ted1 the t?r;l‘ls,
the finished work varied as much as .os high or ow.l le
base of the columns was’ marked on the pedes?als, andfefve s
taken at each corner. These were tszulated in sets o o‘ur
for each pier, and a mean struck wh-lch gave the_ least ch}p-‘
ping, a difference of .o1 in 75 fec?t be'mg 1nappfec1able. With
an improvised target rod (a penC‘ll point on a picket) the four
corners of each seat were chipped to .oor foot and then
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levelled by a stone mason, any low pedestals being chipped
for to use a plate.

The foregoing may seem rather elaborate for a small
bridge, but as neither the foreman in charge or the carpenter
had done any large concrete work before it was none too
much, and the end justified the means, for when the bridge
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Fig. 2.—Layout of Small River Crossing.

company laid track, spiking to centre of girders, there was
no need of relining when the bridge was finished.

The instruments used were a 3-inch transit reading to
minutes, a 14-inch dumpy level, a self-reading rod graduated
to half tenths, and a band chain.

—_—-

AMERICAN WATERWORKS ASSOCIATION.

The thirty-third annual convention will be held at West
Hotel, Minneapolis, Minn., June 23rd to 27th, 1913.

The following papers are scheduled : “The Diesel Engine
for Waterworks,”” by Edward S. Cole; ‘“Waterworks Special
Franchises,” by Henry DeForest Baldwin; ¢“Reforestation
and General Care of Watersheds,” by Ermon M. Peck; ‘“The
Bacterial Count on Gelatin and Agar Media and its Value
in Controlling the Operation of Water Purification Plants,”
by James M. Caird; “The Tuscaloosa, Alabama, Water-
works,”” by Prof. Edgar B. Kay; a paper on filtration, by
George W. Fuller; “Charges for Public Water Service to
Private Fire Protection Systems,” by W. E. Miller; “A
Reasonable Basis for the Determination of Charges for
Private Fire Protection,” by Leonard Metcalf; ¢““Metering
Private Fire Services at Kenosha, Wisconsin,”” by August
Baltzer;: ‘“How a Private Fire Service Polluted a Public
Water Supply and Some of the Consequences,” by Robert
J. Thomas; ‘“Modern Filter Practice,” by Nicholas S. Hill,
Jr, “Gravity Water upply at the City of Manila, Philippine
Islands,” by H. E. Keeler; “Power for Pumping Derived
from Refuse,” by E. H. Foster; ‘“Pumping Engines,” by
L. E. Strothman; ‘“Ground Water Supplies,” by Charles B.
Burdick; “Rates and Rate Making,” by Halford Ericson.

On Tuesday and Thursday evenings illustrated lectures
will be delivered by Edward Wegman and Dr. William P.
Mason. '

There will be excursions on Wednesday and Friday
afternoons.
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NOTES ON SEWAGE DISPOSAL.

By Ceo. W. Swinburne, M. Am. Soc, C.E.*

The liquid portion of sewage is mnot, to any app’®
ciable extent, beneficially affected by being subjected t0 't"_m
treatment. But, in addition to its dissolved jmpuritie
sewage carries suspended solids, some of which can'ch
eliminated by efficient tank treatment, and others Whlb'
under practical working conditions, are not deposi-table y
sedimentation alone.

The operation in ordinary settling, or sedime
tanks is a comparatively simple one, since there aré
forces at work, the forward movement of the sewag® ds
the force of gravitation acting on the suspended soli g
These solids will be deposited at variable distances alOne
the tank bottom, forming a gradually rising floor of 'Slud'g é
diminishing the liquid capacity of the tank, increasing el
rate of flow of the sewage, and finally causing 2 gred 2
proportion of suspended matter to pass out with the (’:fﬂue I
than is consistent with successful operation. When thl_s y g
dition is reached the tank should be put out of commissi®
emptied and cleaned. it

In septic tanks the decomposition of the sludge res.;;at
in the addition of a third force. It is often assum gi
septic action results in the liquefaction of the_ org?
portion of the sludge, but, while some liquefactiol ¢e
occur, the result is essentially a gasification. These 8%
work in opposition to the force of gravitation acting 02 ge
suspended solids, and are the chief cause of the 13f ¢
amount of finely divided suspended matter found in sep
effluents. o

Since septic tanks have a longer sedimentation ‘Ter:,n.
and a greater sludge storage capacity than plain S€ . Al
tation tanks, the interval between cleanings is natUTom'
longer, but the final result, putting the tank out of Canle
mission for emptying and sludge withdrawal, is the
in both cases.

Following a careful study of the results obt:
the two-story tank at the Lawrence Experimental i
the Massachusetts State Board of Health and an exhau:ttef
investigation of the conditions in which suspende e
is found in sewage, Dr Wm. Owen Travis, of Ham? e
England, designed what is now known in England asntﬂ
Hampton, or Travis, Hydrolytic Tank and in this Co‘;tig
as the Hampton Sedimentation Tank. The results sou
designing this form of tank may be stated as follows

(1) To effect the sedimentation of the depositabl_e Sously'
of the sewage in such a manner as to maintain contin®?
the predetermined capacity of the sedimentation cham

(2) To increase the sedimentation efficiency am i
the liquid products of the decomposition of the depO”",
solids by causing a minimum proportion of the sew?
flow into and through the reduction chamber. i

(3) To separate the opposing forces of gravitaﬂonargte
gaseous eruption by confining these operations to seP
compartments. ] aud

(4) To provide for the rtemoval of sludge at will taﬂk'.
without interfering with the continuous operation of th

The first tank of this type was constructed 1
Hampton, England, to relieve the rapid clogging ° o
primary contact beds. An official report bY o eri"d
Johnson, M.S., F.LC., London, England, covering 2 % ;g
of ~six ‘months’ operation of this tank shows an sa¥
retention of go per cent. of the suspended solids © the

ntatio®
but tWo

ained vnﬂ;
Statio? 1o

: . e

* Mr. Swinburne, to whom we are indebted for tlze it
pilation of the above notes, is chief engineer of the 1
tion Company, Newark, N.J.
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m. Inst.
tion  of
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Sewa
Be. (R
efiriol
ferring to a later and much lar

3t Norwich
C-e i éni?gland, Mr. Arthur E. Collins, Me
i tanks in Noflreef, Norwich, states: ‘“The ,opera
eniage o oo oleCh _has been uniformly successful.
B0f the 14 . sohd§ amounts to between 90 and 04 per

al contained solids of the crude sewage.”’

The ta
<o nks .
m:nlfar.tmEnts, itf N:rh\ylch are divided into three longitudinal
B ation of the se ich the two upper are for the sedi-
recei:nd retention o‘;’age and the lower one for the collec-
whiy € the entire vol sludge. The sedimentation chambers
into ¢ traverses their fume of sewage, the greater portion of
= & ellvent on ull length and is discharged over weirs
ends throy i ann?l, A small portion of the sewage
hambers,g CO‘pepmgs at the bottom of the sedimen-
ShDasses ,th arrying with it the accumulated suspended
ed velocity roRgh th_e reduction chamber at greatly
v, and deposits its burden of suspended solids

€ slud
ge v
pockets at the bottom of the chamber.

An
thay .Y aCtion i
epe;II.a septic ltna tlile redl'lotion chamber will be similar to
ding on the nl’ but in a more or less modified form,
ength of time the sludge is retained.

With
101']
g slud ;
ge retention there will be the same formation
of the sludge,

. ruption
thelcsh’ 'hOWevgrf ias and resulting disturbance
Tedy efilmefltati;n as no effect on the liquid Aowing through
epooflon chamb chambers. Following such
e mattere;ufm?ent 41l carry some of this disturbed
efflye,, © the small of the chamber. These solids are elimi-
(;lt Passes, up-flow <chamber through which this
ti Wing to
DOS:iSbIaS Stmn;h‘;sfaACt th.at English sewage is at least 'th_ree
% € to eliminate fmerlcan sewage, it s comme.rc1a11y im-
T as high 2 perc rom American s€ by sedimentation
. All the entage of suspended solids as is stated
available data indicates Very strongly that

Ungq,
er
be aVera
TS ge Ameri 5E : 2
erican conditions the sedimentation cham-
of from one-

tengp, , " O-Sto
n t: to one-eir};l ltlanks should have a capacity
thre:erage refe t- of the total daily flow of sewage. With
Susy, hours the lglon period of . from two0 and one-half to
ended go1; ampton tank will show an elimination of
Sludge ” 1ds of about 65 per cent.
sy, In ]0Ca;) A C?.II‘)acity should be dete
eff € dispos ICODdltlons as climate, PTO
Uent al or utilizati
- s etc. ization, subsequent
he
3 fﬂect .
he.. Ster Date:tﬂym treatment of sewage iS 1
WOr;( t""enty.ﬁed such a method of treatme
wae, ~ Which SeVe years ago. Electrolytic S€¥
i are in o L follow Webster’s method
a City, Oll’:;ratxon at Santa Monica,
ify the Sa,, but in neither cas
* Or tim ewage nor to obtain the benefit ©
St of e, reactions, which would materially T
it Ther Operation
3 e ar )
i Tom e many cases in which
pathogenic germs, Wou

€nts,
In such cases the sewageé
ted to

a
c

.reduc
in th

eruptions, the

wage

rmined in each case
posed method of
treatment of the

ot a New idea;
nt in England
age treatment
in a general
and at Okla-

L
i = duce
a well-clariﬁed effluent,
1d meet all reasonable
or SO much of it
an efficient pre-
d through 2
actions an

req ‘e

ag Uiren

2y

1m be necessar :
v, can be subjec

1n
H, ary electrolyti
ic treatment and then passe

f() Dton it
7 1 tank .
to allow time for the secondary T€
not only

c
Do ATificqts
wh‘;,ce Tfy Z::xrrl;" -Ele‘ctm]&"tic treatment
®agy, are a]w;vClde, sodium hypochlorite, _from’ the salts
ang ate the és present in sewage, but 1t also serves t0
Can € simple nely divided suspended SO!IdS, or collo1fis,
sincet eni e rl.fons of dissolved organic matter, which
treq Sedimeme iminated by sedimentation: Furthermore,
Can 4, ent thap ation is much more rapid after electrolyﬁtxc
With € Made ; under natural conditions; 2 material reduction

out reqy o the capacity of the sedimentation cha
cing the percentage Of clarification-

mbers
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This combination of ;
makes it i it electrolytic a
Suspendedposf)sliglse c:;) telilmmate from 8o ton(;o :)ael;kc treatment
reduction in the diSsoTvC;ude sewage, Yauber b :ﬂt. of the
which is well clarified ey solids, and ' produce a,fpregable
germs. Ths' aniger of’ so (;lrless and free from patlfo uent
nuisance is reduced to a lﬁiniar.nfrl;mt ever becoming :lglz::l,ll(lz

——ae——
DISPOSAL OF REF
USE IN TOW
NS AND CITIE
S.

Refuse dispo -
sal 5
city or town t: solvés uIb ually a serious problem for th
not always eCOnomic;;] agdsu;h cases public incinerate s
: the ordi ors are
re, : rdi
B‘u]l;ltlor.) to prevent it becoming an::.y dump needs careful
rning or burying i isance
. g is the m s i
posing of as : ost desir
these burnilxlles’ .l'ubblsh, manure and g’a:l?le Remadiads
» » a < T
should be useg i:ls -tl?e most  sanitary, and ge in cities. OF
or more. Refus cities haying a population D‘; A g
’ e incinerators ' of, say, 2
coal-fired or are of two mai » 20,000,
ture. The IiattIOW. te(;nperature,n il (2)T;1nhtypes (1) the
. er is designed e high tem
out the use of to handle mix pera-
stalled, and theciza;d Very few of these hav:dasgal’bage with-
i vantages h yvet been i
For the coal i e ave not bee . 0 an-
quality is ezsfgsdl incinerator a lon'g-ﬁami: entirely proven.
tion all but prohl'ab.' ‘Thls, of course, makes tgh coal of good
o ibitive for most small citi e cost of opera-
cas es a
obtained. To sie;’ IOther means of refuse di:;lotolwns'
ner on some vaCa,I:tylftumlf’ g]arbage in an unrestsrzi‘ctn:juSt -
fence, and . should be classed ey
i Whef:n‘isl?ed accordingly. The pr:zt‘a criminal of-
i 7
be che,ap g is carefully carried out, i ice of burying
nd at the same time effecti , 1s usually found to
The principl ) 1ve.
e 5 ;aibl;pon which refuse burial rests, especi
+he action of the ge, 1s, primarily, a bacteriol’ 'SI)CClal]y
astesd it e Tef soil bacteria is to mineralize c;lgICal i
putrefactive or ztslf:a o ?rd‘?r to prevent the oCt SPREde
sobass sanst. b 3 objectionable odors th currence of
oxygen or air C?Ifned out in the preseue ey o
. ce .
Cots, il b Obs: r:ecure these conditions thoef fsufﬁcl_ent
buried too deep, nor hed: .(l) The garbage sh ollowing
gy T AT ; e 'srould it be spread in too t];)}’ld not be
Corous anid well drainelclie ground used should be ick a layer
garbage should be mixed to admit the air readily Sllf;ﬁc]em]y
. w .
overloading the soil. ith enough other refuse to 13>ie &
These conditi b
o5 ons are obtai A
cities the refuse i ined in differe
under. Anoth:: :; spread on the ground a:; :v;ys. i
s illects ethod is that of digging a tr er]; ploughed
i ion of refuse with the soil, r ench, covering
bt o 1:5;; dIn a(xily case, refuse tha’mt f:l:r? V;: jorame
ed and garba burned
can be mor : ge and oth ; .
L el ‘;sefe;tlvely handled by mixin; i _<:l'g'an1c .
shes, street sweepi it with oth
that 1.5 acr ’ eepings, etc. . G
bage pf:rmafl:niie n%:eSSa,y to handle ’each da'Ilt T
y. The soil ¢ ily ton of gar-
years.—Conservation. an be re-used at the end ofg;;l;
IS ——
Three free sch i
olarships, each §
in the Facu . fas covering fo s
been oﬂ"erec;t};) GLIMRNICE orience gt Shoh il [u]l;,'years-, tuition
prentices and y the Grand Trunk Railway Co S
ot r:ilwmher employees under twenty-Onempany to ap-
will be the r:;u]zmploy?es, _The competitive Y::rs ?f S
B il . l;h university matriculation ex aﬂ}lna?wn
st scoresfw'uz ) 'The three candidates maflf(l}natlon,
vt ill receive the scholarships. S ey ne
ed to enter the service of the compa'nv dt“d.ents will
\ urmg vaca-

tion' periods. °
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REINFORCED CONCRETE HOLLOW DAM OF
BUTTRESS TYPE.

By J. K. Finch and W. F. Thoman.

Concrete-steel is a relatively new material and the design
of structures involving its use has not yet reached that state
of standardization which exists, for example, in structural
steel work. Certain tables and rules have been devised but
in the details of design much is left to the ingenuity and
practical skill of the designer. The nature of the material
and its method of fabrication are almost entirely responsible
for this. The manufacture of steel is carried out in a shop
under ideal conditions for fabrication and inspection, and its
erection is merely a matter of assembling and putting to-
gether the various units that go to make up the structure.
Reinforced concrete, on the other hand, is manufactured in
place, in the field, sometimes under far more ideal condi-
tions, and by labor that is, for the most part, unskilled. Its
supervision should always be in the hands of experienced
and competent men. Unfortunately, this is not .always the
case and oftentimes the caliber of the construction organi-
zation will have considerable influence in determining the
details of design.

~Fig. 1 -
te= SHOWING METHOD OF
MAKING CLOSURE —~

Buttress

77 ///////?

The forms, or molds, for the concrete exert even a
greater influence. The cost of the forms is usually from
one-half to two-thirds of the entire labor cost in a concrete
structure, and very often economy of materials must be
sacrificed to the simplification of the form work. As a gen-
eral rule, all details should be made as simple as possible.
Where the erection is to be beyond the control or supervision
of the designer, great caution should be exercised in de-
signing and delineating small but important details which
may appear unimportant to the man in the field. The mono-
lithic character of concrete will also introduce stresses due
to continuity which may sometimes be used to advantage,
but must always be provided for. Contraction and expansion
must also be taken care of by the designer and not left to the
ingenuity of the erector.

In this and the following papers, the notation, formulze,
unit stresses, etc., recommended by the Joint Committee on
Reinforced Concrete will be mainly followed.* |

* Proceedings, Am. Soc. C.E., February, 1013, p. 117.
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Four or five types of hollow concrete dams bave beed
developed, but the most widely used and the original 17
is the buttress type, which is here discussed. This i0 o
patented by the Ambursen Hydraulic Construction Compa™?
Limited, of Boston, Mass. NYo

The first dam of this kind was built at Theres# .leS;
in 1903, and was designed by Messrs. Ambursen and 537 o
of Watertown, N.Y. Since that time, over 75 dams have b
built, varying in height up to 150 feet and in length UP
1,200 feet. ay

It is not the purpose of this paper to discuss 2%
length the merits of this type but a brief summary %
advantages seems desirable. of

Compared with the regular gravity section of Ston? 5
cyclopean masonry we note that the latter is usually desig”
ed in such a way that the resultant pressure on the baseI;ere
at or near the down-stream edge of its middle third: e
the water pressure is turned downward by the weight & "
masonry alone, and it is readily seen that an increase,
head on such a dam will cause the resultant to pass outSld
the middle third, producing tension at the upper .toe e
finally overturning the structure if it does not fail 1% :
other was before this occurs. In the hollow type the B "
slab causes the water pressure to be directed downwar
all times, and the resultant pressure can be made t0 cut =
base at any desired point by varying the design.

The facility with which the base pressure may be 5
ed in intensity by spreading the base, and made un?
over the base by correct proportioning is one of the maF the
advantages of this type of dam. In some cases, Wher® o
river bed is a hardpan or cemented gravel, overlying imP I
meable strata, the dam may be built directly on this matenea,
because of this fact, and no deep foundations need beé b of
Extreme caution should be exercised in using this formuld
construction, however, and in general the buttresses sh Jld
rest on rock or its equivalent, and the cut-off wall ho‘
extend to impermeable strata below all possible unde ice

du¢

The danger of ice thrust is also eliminated, 25 Al i
jam would be forced up the inclined slab and its Wel& gbs
tributed over the structure, or, if the water were high eno®
would be forced over the top of the dam. .

While the hollow dam will, in general, cost 1esS tha? )
masonry structure of the gravity type, and while thefe the
many places where the easy control of base pressur® i 410
former makes it available because the cost of the lattef weiﬂ'
be prohibitive, no fixed cost relation can be givel: . of
forced concrete work requires steel and lumber, the €055
which may, in some localities, be excessive, making 2 i
dam more economical, lde-"'

No actual failures have been recorded, but the oi'red
dam has been in service only 10 years. Cases have © ani)
in which the foundation has washed out under the scally
which has arched over the opening and remained Practlssi
in;act. These serve to emphasize very forcibly the €< It
of having the cut-off wall extend to a sufficient dePt™ ur®
should also be remembered that the strength of the struhefe,‘
depends primarily on the imbedded steel, which must ¢ by
fore be fully protected from rust. This can be doneé o ye”
proper allowance for temperature cracks, by the use © 560
pansion joints, and by using a concrete which will %
tially watertight.

Spillway.—Several types have been developed, depenrock’
on the head and on the foundation material. On 1ed8°
a spillway section with a complete or part rollway ol ¢ o
when ‘the fall exceeds 10 feet or thereabouts, depenfi;?smﬂd
the quality of the rock surface and its ability t0 Wltithe'r"

the force of the falling water. On soft materials
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Water
2 cushi
sli on m
ai}}qy extendin:s:h be formed for low heads, possibly by
withler Bac s e base of the dam and placing a small
OF without an downstream edge, OT 2 complete rollway,
apron to prevent scour, must be used.

constru

plo % °t|0n,_
g ﬁyee;zl Wi COnstrz?: usual method is similar to that em-
s 815 wsuinily ¢ jon of masonry dams, but the required
o Cter. The foyu Zr l.ess costly and of a more temporary
L allare first c°nst1—: ation and lower sections Of the bulk-
Whi]eowed A thct<3d, and'the entire flow of the stream
g dthe ubper partsrough this partially completed section
- Rt e ?f the .buttress and slab are being
i nal closyre is ining portions of the dam completed.
DateanIOYin'g pog usually'r made as shown in Fig. 1, with-
ted. The v expensive cofferdam. This method is
procedure in the erection, field joints, and

form
S wil f
1l be discussed further on

—The deck slope i3
his becomes clear
Undation wh ents a dam on 2
ere the resultant base ressure may be

he resultant may

to tak
e the triangular form, i.e., t
d.. This result must

Slop
ge eof D
bynera.lly Wl eck and Shape of Buttress:
roc]:eierence toe 1:15 deg. The reason for t
S gs. 2 and 3. Fi
b 3. Fig. 2 represp

e bas
€ a I ad
t or inside the middle thir

€ ob
taineq
at
the least cost. Neglecting the weig’
th a vertical dow

itself
_face.arjvi.dra‘”ing the buttress Wi
ich will evidently be th ini

()}
m
deck it ma
: y b i
e easily shown that a 45

Just ga¢
s atisfie : S5%
s this condition. A steeper slope would Té-
uld require 3o ad-

ditgo > 2 little sav;
on to the ;ui:vlng in the deck but WO

ress on the downstream side to keep the re-

lope would

S“lt
an %
l'es wlth'
ult in :
It in an inctrl;e required limit. A greater S0
ased slab and buttress. The relation base

qu
als
tio hei
ns for g.ht, therefore %
this ¢ represents the economical Propor”
ype of dam on a rock foundation.

ht of the
n-

Stre a
deg. slop

On
Va Some f
oundations it is evident that
distribution o

nta
lo 8eoy
ad; S to
i : -
thig 0g over theh]:ve a practically uniform
ase. A brief consideration will show that
n additional down-

Stre Can best :
tota) Sectionbte obtained by applying 2
o Ottom wido the buttress, as show?l in Fig- 3» giving 2
Ssure co“léh equal to 1% h. The uniform distribution
ing € slope of t;‘a"e been obtained, it is true, by decreas-
anq the Vertical ¢ e deck, but this would result in increas-
Not g Us also th omponent of the resultant water pressure
Mgy Ssired, 1y = intensity of the base pressure, 2 condition
terial € made is therefore clear that the slope of the deck
tree, o butt:: deg. for all conditions and,
°f pr, 025 and ss may be given 2 downstream slope of be-
the *Ssure 0.33 of its height; this will bring the centre
is COH‘SI;dthe C?ntre of the bases when the v;veight of
the. w ered in conjunction Wit the vertical co™”
er et j ater pressure.
al]y oD width

of the buttress may

ice e m

t ade

hrust’ Wher?; or 4 feet, to provide a
such is liable to occuls

llent "
put will gen-

trength for
y a wa

be zero,
dditional s
or to carr

in softer ma- .
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across the top of
th :
S eected :h;iavz: lto facilitate inspection, et
shown it Fig: 2 alk may be carried on ’brac.k b
s ckets
Buttress Thi e
! ckness.—T
R iy ¥, he buttress ma
top to ’dimensiﬁ‘nfsro(f[1 » lI%mimum thicknesys' 2’? e ¥
et etermined by the allowabl el
S fenver ear at the different depths } %ressure *
e as’ :ovt so advantageous fron; th he tapered
’ srtical y : e construc-
at intervals of 1 section, increasi "
bottom of the f:r:;r Ifz ft. ; this plan :;ffersriasmg AR
should therefore b s for each “lift.” The _Su.pport o b
e o it be‘? of 12-in. thickness for :llmmum g
tional 10 or 12 ft ln;.:reased in thickness 2 'Ot A o
e cor;c:et depitxh, or as reQuiredmgyfo:heaCh e,
e e. 1:3:6 concr X e working
A r;;ft;;, the allowable compr:;(;.ls commonly used
. and direct shear at 75 ign on which may
. per sq. inch

Struts.—These should be i
to brace t e introduce :
L distancethl;l;itx:::es transve.rsely_ Tie;tShzulltable points
tress and, to faCilitatzver 15 times the thickn'es‘;d be placed
levels where the offset CffllstructiOD, should be lof the but-
dimension should nmebs IR Bitese bocud p frced_ at the
buttresses, and they she less than 1/15 the di.;,ta heir least
and carry their ,OUId be reinforced t nce between

own weight as beams. 0 act as columns

Spacing of B
uttresses.—Thi ;
Gl B, e ) —This will usuall
distance, centf: ntg‘ng on the height and uni’:: :e g
spun of thé deck sl C;:n.tre of the buttresses is dOSts. Ayt
S Sl Moreab 1ts decreased, and hence a Z‘:e'ased’ s
. 5 uttresses wi . ving in i
is therefo will be re P
re clear that there must be sqolgred, however. It
e spacing which

resu}lt‘; in the greatest economy
is economi i ‘
cal spacing may be determined b
e y the

formula:
s 370 + 17.5h
h
in which h represent .
s the av
of buttresses. i feprownd hud L
ing the volumeTl;ls formula can be readil (lils' g
of concrete and steel andythenmd oo
s e area of form

work in th
-t app;;ii::l:; l:lt:ttresses and foundations in t
g e.same certain assumed unit er{ns i
el e r1valt1ve of the total cost with repnces B
oy A thesut tf‘). zero the value of 1 aspect i
i assumed.y B l;:e conf‘htloxfs of minimum cost SU:EOVG oy
e il:mt prices will, of course, va 5 t'he
formula that even unde s b.e b 5 anainisry e
g i wﬂrl considerable variation in hof i
et bt v not change much. The t' iR
e include only the items aff W
ttress spacing, and were as fol';g:d o)
8ie
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Concrete in deck ......... AT SR R * 14.0C. per cu. ft. beams, with straight horizontal rods, that the Jength of
Concrete in buttress and foundation ...... 12.0C. per cu. ft. support (overhang of the bracket or flange) must be Efe"',t:
Steel in deck and foundation ............. 1.9c. per lb. than that required simply to keep the bearing pressuré ol
Steel In DULLIeSS ..eceeeeecrraacceccacasans 2.0c. per lb. in reasonable limits, or the beam will fail in bond at .
Forms (labor only) .....coeevveeeeennnane 10.0C. per sq. ft. ends. It may also be shown by a simple computation inyol?

Substituting in the above equation the average value of
h, which is 18 ft. for the design hereafter considered, gives
the economical spacing of 15 ft., which has been used.

Buttress Flanges.—Two methods are available for mak-
ing the connection between buttresses and adjoining slabs.
A continuous slab over the buttress would not be used, as
expansion joints will be placed here to prevent cracks from
forming in the deck. This point has already been discussed,
and is of vital importance.

Fig. 6.

The type of joint shown in Fig. 4 is evidently very
simple and would doubtless be preferred by some engineers,
as it would be less costly than that shown in Fig. 5. The
latter possesses some important advantages, however. Thus,
the joints for expansion are doubled. The projecting por-
tion between the slabs is cast with the buttress and not only
furnishes lateral stability to the buttress from the slabs, but
also furnishes a support for the top slab form and acts as a
bulkhead when the slab is cast, thus saving this troublesome
detail. It enables a bolt to be set in, as shown, to hold the
outside form for the slab, said bolt being removed with the

~TYPICAL BUTTRESS FIELD JOINT~

~ EUEVITION SHGWYNS BUTTRESS AND BUTTRESS RENFORCEMENT ~

forms without leaving any hole through the slab. The slab
span is also shortened by the greater projection of the
flanges, and its cost is reduced, while the large mass of con-
crete thus concentrated in the flanges adds greatly to the
stability of the structure.

The design of these flanges is largely a matter of judg-
ment. It has been shown by tests of simply supported

ing the increase of concrete and steel in the projectioll»f at,he
the corresponding saving in the concrete and steel O A
slab, that for economy the average projection may gener

be made about equal to the average slab thickness.

If we attack the problem in another manner, that 1% bY-
computing the thickness required for shear, we Shau'gen:
erally arrive at about the some figures. Thus recent tests;
have shown that a plain concrete bracket will take 2P
mate shear of about 100 lb. per sq. in. on the section w
it joins the buttress. The same tests prove conclusively idt
the hook form of reinforcement, such as is shown iB thethat
sign herewith given, is the most efficient form an
brackets so reinforced may take as high as 400 1b. p? 2
in. ultimate shear. It would therefore appear to be reaS‘fn.
able to compute the flange for, say, 40 to 6o 1b. per sq-.‘ly
The slope of the bracket outward from the buttress C‘_"r?am
should not be made greater than 45 deg. and the minl® o
thickness of the flange at the outer edge must be Suﬁicl;o,
to give a bearing with the required strength in shea’ o
the ends of the beams which support the form for the bottus‘
of the deck slab, as shown in Fig. 5. All these points minl‘
therefore receive due consideration in designing this
portant detail.

T sa-

d

The flange may, of course, be decreased in size tow?;h

the top of the buttress, and this would be done in very ceD
dams. In dams of moderate height, however, it will be ®

that economy in forms makes it desirable to keepP thed:;'h

jection the same throughout, and simply cut down the s

or thickness. This can be easily done, using the same osig“

throughout, if they are properly designed. In the dzo\lﬁ

hereafter considered, the same projection is used throug

~ SECTION THRU DECK AND FLOOR SHOWING REINFORCEMENT =

-f97-

a¢

L of i

The size of reinforcing rods is largely a ma_tte 1 :
ment. Tests show that the best form is the h°r1mntasmalw
Two vertical rods are run down the flanges and the ks aﬂd
transverse bars are hooked over them. These v jeCti"‘l

N 4 0.
rods serve the double purpose of reinforcing the Pe

! Concrete-Cement Age, February, 1913, P- 68.
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” Cantilever, and also in aiding to take up any tension in
infi direction of the slab, due to the friction between the slab
e bracket, which may occur if the slab contracts.

anl:'eek-"’rhe thickness of the deck slab should not ble less
and t;° 0. at the top, to allow space for. properly p;c;nlg
e a "ping the concrete on the deck. This concrete S (')ed
Wwet trl(?h’ dense mixture, usually 1:2:4, and should be m:grn
and 1 s the filling of all voids and the thorough coating

Protection of the'rods!

Surmiti Will generally be found that if the thicknessbxstt::
of th, S 10 in. at the top, and is computed at the bo o
wil] © buttress, that a straight line between these poi >
de'ckgll"e a sufficient thickness at any d'epth. A c(l;gﬁ:lty
So ths Obe at each lift may be made thhout. any di ; ;
at economy will result if the thickness 18 computed @

e .
€ Doints and the slope made uniform between them.
may be easily

Slab Formyjas, i
ulas. formulas :
as.—The following for d the required

e
au?ol:f:f from the thickness of the slab an
L of steel for bending at any depth.
€ W = weight of any liquid in 1b. per cu- ft.
X = depth of liquid on slab in ft.
T I'= span of slab in ft.
n°n-c:1el-1 the bending moment in the slab =
Mtinuous slab, and with water at 62.5
= 7-898x1°. But from formula for reinforc

Chqaz 7.818)(12
a2, and we have d — J (a)
Chb
S fc =

For 5
14, 1:2:4 concrete, with n =
000 Ib. per sq. in., C = 8.50 ft. 1b. and b =

wxl* + 8 for a
1b. per cu. ft.
ed slabs, M =

Slab . . oy
0,27, ence in non-continuous beams, d 1B inches
e o T e e (
M ...... e
Also from the formula A, = —— we have A = ——;—J;“
o, 1 T : w the
sDacfit- Width of slab, where A, is in square m.ches. lzlsow it
1 xng of the bars in inches to obtain this are? Ao
n
demh iasr-ea of one bar + A . Hence the spacing
B 2 x area of one bar x f jd d @
- LG e aiale e
x
Wh 3 7.818x1* o
s a constant when the size of the bars to use

€N gens y ¢
Tdecldej on, the other quantities belng kn-own ikl
erally 1 shear, as a measure of diagonal tensiom cl::st}(,)mary
s t}f i taken at a somewhat higher figure t.han an at the
L the slab wiy be so thick in proportion t0 its SI:,-hing‘ will
OCeyy Where the shear is high that considerable ar g
Taking this figure at 6o 1b. PeT s
y Dgr inch of slab
2.5]x o
S ——— =} x 60d =% x 00X 02771 VX
&ivy 2% 12 ceeds
31 fl: Y ft.; that is, when the height 2 (ti;zini:s the
litniti. the shear in the slab neer the buttresses b of arch
Sectig factor.  As the depth increases g f concrete
3t g, 2V be used, giving a sufficient tthknebss A At
ang 0ds that the shear will not excee ;.I;gpe An in-
Cregg, |, TedUired steel is introduced for. i or;al tension
In the strength of slab to re51'st diag Thls ol
Derry; of course, be obtained by using stlrrups-, difficult, i
ot 3, 2 Shear up to 120 1b. but it would be 7 }::onstructing
the s]all?,OSSible’ to place the stirrups Pwpeﬂy g
» hence this method is not used:

Reactio

F ing may
b ne:u"dam“-—On firm ledge rock 1O spread f::izt;nfan
“Ssary, but on softer rock a stepped-out fog
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used. By varying the width of footing the unit pressure
may be made almost uniform, even with a buttress of the
shape shown in Fig. 2. In some cases, the bases of the
buttresses are stepped out, the thickness and amount of
steel being computed, with due allowance to shear and bend-
ing, on the assumption that the spread acts as a cantilever,
and the remaining space between buttresses covered with a
reinforced floor which is computed as a continuous beam
supported by the cantilever footings. Weep holes are placed
at intervals throughout the base to prevent upward water
pressure on it.

The angle of the resultant pressure on the base should
also be investigated, and proper precautions taken to prevent
sliding of the dam.

Spiliway.—The length, elevation, and depth of probable
flood flow having been decided on, it remains to take care
of this flow so that no damage will result to the structure.
The following formula has been used in designing the curve
for the upper part of the spillway.?

¢ Depth of ater iy £ wx
< 3 3 5
[ ] I
A S/ \Baks @ #*
%}\ . 1y @| 44"
K
-q A\ “
‘§ m sg*
N 2 N
% N |eded
5 A\,
Al n
& [
L)
Y
iz/rr./bﬁf & $ >
Fig. 8.
p ot il el 5 G A R (d)

Where x = the offset in feet.
y = the distance below crest in feet,
H = depth of flood flow in feet.

It is believed that this equation gives a spillway curve
such that the overflowing water will adhere to the spillway
surface and no vacuum effect will be possible. In order to
guard against this, however, vent pipes are introduced in
each bay, as shown in the accompanying drawing.

No satisfactory method seems to have been developed
for designing the lIower curve of the ogee section. In the
design given this curve has been made the reverse of the top
curve, which seems to be a safe procedure.

The design of the curved spillway slab is essentially a
matter of judgment, the thickness and reinforcing depend-
ing on the expected flood flow and the possibility of logs,
ice, etc., being carried over the dam.

Ceneral Conditlons.—The general layout and profile are

shown in Fig. 6. The conditions for the design are as

follows :—
In order to illustrate the method followed in such a de-

sign, the river bed will be assumed as hardpan and the con-
ditions such that the dam may be built on a spread founda-
tion resting directly on the river bottom, provided the foun-
dation pressure is made uniform and at an intensity not to
exceed 2 tons per sq. ft. A full rollway section for the spill-

way, with downstream apron to prevent scour, is also

desirable.

oo
3 Eng. Rec., October 24, 1008, p. 461.




778 THE CANADIAN ENGINEER

Elevation of crest of spillway will be taken at + 36 ft.;
maximum flood height 37.5 ft.; and crest of dam + 39 ft.,
making an allowance for waves, etc., of 1.5 ft. Dam will be
designed for a head of water equal to the full height of dam
and the spillway to pass a 3-ft. flood.

Unit stresses in 1b. per sq. in.

Deck
and apron. Buttress. Footing.

Mixture s ohn citih Ii2sg 123:6 1536
Concrete in com-

pression ...... 600 (bending) 300 (direct) 500 (bending)
Concrete in shear

{direct) Miic.is —_ 75 75
Concrete in shear

(diag. tension). 60 — 40
Steel in tension..14,000 - 14,000

- Koter Surfoce £1+390 2 1980

a a-_=co
-___:_.3
o =t
.
<ot v

~flg 9~ “}
3

The section at greatest depth only will be designed.
For other depths, a similar section is used, the floor system
being stepped up, as shown in Fig. 6, with step-up walls de-
signed to assist the lateral earth pressure, and provided with
pipe drains to prevent the possibility of water pressure.

Buttresses.—Width of base will be made about 0.3
greater than height (37 ft.) or 48 ft. Top width for walk,
3 ft. Built in three lifts of 12 ft., and thickness of 12, 14,
and 16 in., as shown on Fig. 7. Reinforcing bars will be
placed as shown to tie the buttress together, as it has been
found from experience that they are necessary to prevent
cracks. Struts will be used as shown, and door openings
left in each buttress, with connecting slab, forming a pass-
ageway entirely through the dam.

Buttress flanges will be made with an overhang of 18 in.
or about equal to the depth of slab. This is a little over the
economical amount but inasmuch as it will be found later
that the minimum thickness of the outer edge of the over-
hang must be about 16 in. in order to support the forms,
‘this figure will be used, as it gives a proper proportioning.
As a check, the shear should be computed at the centre of
the flange, using about 5o 1b. per sq. in. This will be found
to check closely with the design given. The same forms
will be used throughout, so the overhang will remain con-
stant.

Volume 24

Slab.—Using a minimum of 10 in. at the top, the tc:,
quired thickness at elevations 2.0, 14.0, and 26.0 aré °°3n
puted by equation (b) and found to be 22, 19 and 14
respectively, allowing 2 in. for protection. At elevation 3.9
however, the depth is 37 ft.; hence the shear, as 2 meas
of diagonal tension, will control. This may be taken 3¢
Ib. per sq. in., a high value, which is permissible beca?se
the slab is so deep in comparison to its span that arc®™=
will doubtless occur. Hence

62.5 x 12.16 X 37 24 i

d = — 22 in. 4+ protection =

2 X12:'% .60/ &

and the slab will be made 24 in. thick. o

The steel may now be computed from equation (c) whlse
reduces to S = 6.05 d =+ x if we use ¥-in. square bars. .Thea
bars are used as they will give a reasonable spacing (f in.) 1y
the bottom of the slab and may be used throughout wi v'e s
little waste. It is a poor plan to use bars of different §
in the deck, as there is a possibility of the bars being pla i
It is also preferable to make the chang®

incorrectly.
spacing at the lift levels where the forms will be chang® !
10+
At el. 2 effective depth=22 in. x=37 ft. and S= 418
“ gy 1 (1210 =25 ¢ =/ “
€ @ ,q « “ 1478 ¢ =19 % — 5.4 i
(14 (4 26 13 (4 =12.5 (3 =13 13 3 6'7 o
“ g 1] “ 12,25 ¢ =7 =120
: 4 in Fig'
Plotting these results we obtain the curve show2 n ated
8, from which the spacing of the bars is taken as indi€

Spacing bars % in. square, 36 in. on centres, 0

used throughout the slab to hold and secure the reinfof 10
bars at the proper spacing, and will be lapped 2
each “lift’”? of the slab to tie the sections together.

It now remains to check the buttress design for ;de‘
and compression, determine the foundation pressure
sign the footings. the

The horizontal water pressures may be found fro® the
formula wx® = 2, which amounts, divided by the area ©
buttress section at elevations 26.0, 14.0, and 2.0, give z:; i
and 61 1b. per sq. in. respectively, which stresses 2 "
the allowable. p

Foundation Pressure.—Fig. g shows the graphica tcoof
struction for determining the base pressure. The Wei& o
the slab, flanges, and sections of the buttress ar® first e
puted, allowing 150 lb. per cu. ft. for the concrete g,
centre of gravity of each section is then determined 35 e - de’
and the line of action of the entire weight of the dam »
termined by taking moments about the toe. Th‘t‘-"”M pest

(0

ut 107
Weight. abo 49,000
W alle G d el S s Bt 6,800lb. x 7.25= 190'000
Top lift buttress «.....u.. 18,100 ¢ x 10.5 = 760,000
Middle lift buttress ...... 50,700 ¢ x 15.0 = 840""’0
Bottom lift buttress ...... 91,600 ¢ x 20.17= 1'950,000
STaliel oz i bay iy kbt 163,200 ¢ x 30.25= 4'3,8,00"
Plinges o . do 8wt 51,600 ¢ x 25.75= l’/'
AP 0

17
Botal o o Tae s 482,000 « TI. moment=9"""

117:0%

Distance from lower toe to line of action = 9 i

382,000 = 23.9 ft. o o0

The resultant water pressure per bay, which 3¢ ote

third up the inclined slab and at right angles the:et;',fouﬂ‘
that the slope of the front face of slab is about 43

62.5 x 37 A

to be ————— x 54 x 15 = 935,000 lb.
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as shown,

COmb 3

1n. : =

ing this with the total weight of dam,
stream

€ res ;

Tom tl:leltitelt is found to cut the base o.5 ft. down

€08 439 (o 2;1'3- The total weight of dam plus 935,000 X

l,ressure) giv 4,000 lb., the vertical component of the water

966,000 11, e[sj the total normal pressure on t
. Using the well-known formula,’

he base of

i 6b
P = — 1 4+ —

Where p o 1 l

P ; tIf'l'essure ofi ‘base in ib. pef HETIC

il 1°tal vertical load in Ib.

B ;n gth of base in ft.
We get a; ISt.anCe resultant pressure to centré of base in ft.
" equivalent uniform load of 22,200 1b. per lin. ft.

1
it ;
foor, | \D3X.) = 23,600 and p (min.) = 20,800 1b. per lin.

As th
A Y
width of buttress is 16 in. this represents maxi-

W cq
m .
16) _ Pressive stress on the buttress of 23,600 + (12 X
y satisfactory. A

fal e 12 : g
Simi],, 3 1b. per sq. in., which is. entirel ;
6.0 will also give

com {

Tesultg wellquatTOn for elevations 14.0 and 2
he within the limit of 300 lb. allowed.
resulti )
€vatio Sulting pressure on the base with the wa

0 24.0 is also shown.

ter level

mummmwmwwx
#R12” Negp Nokes xl.r;lu wo

— szcmon THRU SPLLIAY A0 47RO

F s
Pig, mllng_s"A cross-section of the footing js shown 17
kg designed as a simple cantilever footing having
$e e allﬁiment to transmit the load from the bu ¢
© assum a reasonable unit foundation pressure- Th‘.’s’bl
250 1, e the width of cantilever as 10-5 ft: the load will b¢
th uré i’;ef Sq. ft. The exact distribution of the foundat:;)el:
b ® footin indeterminate and the unit pressure directly 7
fut it i tﬁ will probably be in excess of the ab
%0tin ought that this represents 2 safe design ™
will e‘ he thickness of the cantilever next to the buttress
il ! gontm]led by shear, which may e taken at 50 Ib.
g n;(’ giving a required thickness

e bend-so = 10% -+ 2% in, prote
= (22Ing moment will be

Fro. (250 x 4.58 x 4.58) + 2 = 23,600 ft- [P%

R, Tom ¢ 2
15, the formuia A = M + f, jd; withfs = 14,000

b

We h ;
\ ave j = 0.544 and

:
See
B {
aker’s “Masonry Construction;’

of 2,250 X 4.58 *

ction = 22 1%

f, =500,

! p. 473
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M 23,600
A = = = 1.17 sq. in. per
1030d 1030 x 19
in. square bars, 6 in. centre to centre, will be required.

or 34

The points where the raises in the footing may be made
so that the shear may not exceed 50 lb. can be found by
drawmg_ a line from the edge of the buttress at the top of
the footing to the centre of steel at the edge of the canti-

lever. This gives a convenient raise of 6 in. with an offset

of 18 inches.

The slab covering the space between the ends of the
footings will be computed as a continuous beam with a span
of 15 — 10.5 = 4.5 ft. The maximum load that could come
on this slab would occur on the assumption that the founda-
tion load is uniformly distributed over the entire foundation
This assumption would give a load of 23,600 + 15 = 1 57c;
Ib. per sa. ft., and the bending moment in the slab would’ be
M = (1,570 x 4% X 4%) + 12 = 2,650 ft. lb., requiring
an area of steel A, = 2,650 + (1,030 x 814) = 0.30 sq. in
per ft., which can be obtained by using J-in. square imr;
1o in. centre to centre.

stability Against Sliding.—The horizontal component of
the water pressure will be 035,000 x sin 43° = 637,000 lb.

- £13dlo

* L i
i Lormoda -
X \ Xaz2sly
{ 3 T A where he head or
i dept of fisod Flon
7¢ A T

|
|
9

be resisted by the friction of the whole structure
plus the resistance of any projections that may
be placed on the base for that purpose. Adding to the total
weight already determined, 1,066,000 lb., the weight of the
foor, which is 150,000 lb., we find that the coefficient of
friction must be equal to 637,000 =+ 1,216,000 = 0.52. This
is a rather high value, and if any doubt exists of the ability
of the foundation material to give this resistance to sliding,
the dam should be provided with base projections of suf-
ficient size to resist the unbalanced thrust. The 4-ft. cutoff
wall, shown in Fig. 10 at the downstream toe, will aid in re-
but should not be counted on to do so as'its
ble backwash from under-

This will
on its base,

sisting sliding,
function is simply to prevent possi
mining the floor.

spillway.—The spillway design is given in Fig. 10. The
o compute the spillway curve has already been
lso stated that the design of the rollway
The other features

formula used t

stated and it was 2
slab was largely a matter of judgment.
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of the design are identical with those already discussed,
and no further computations will be made.

Forms.—Wall forms will be built in panels, as shown,
the area of the panel being determined by the fact that, even
where derricks and cable-ways are available, conditions fre-
quently arise that require the manhandling of forms; hence
they must be within the lifting capacity of the number of
men that can be conveniently grouped around them for that
purpose. For this reason no form will exceed 8oo lb. in
weight.

All forms will be designed to resist the loadings due to
pressure of water in the concrete for the full heights of
each lift.

Stresses used will be based wupon the ultimate unit
stresses recommended by the Association of Railway Super-
intendents with a safety factor of three, which is ample for
temporary work of this character.

— oo -

INTERNATIONAL ENGINEERING CONGRESS,
1915.

In connection with the Panama-Pacific International Ex-
hibition which will be held in San Francisco in 1915, there
will be an International Engineering Congress, in which en-
gineers throughout the world will be invited to participate.

The congress is to be conducted under the auspices of
the following five national Engineering Societies: American
Society of Civil Engineers, American Institute of Mining
Engineers, The American Society of Mechanical Engineers,
American Institute of Electrical Engineers, and The Society
of Naval Architects and Marine Engineers.

These societies, acting in co-operation, have appointed 2
permanent committee of management, consisting of the presi-
dents and secretaries of each of these societies, and eighteen
members resident in San Francisco.

The committee has effected a permanent organization,
with Prof. Wm. F. Durand as chairman, and W. A. Cat-
tell as secretary-treasurer, and has established executive of-
fices in the Foxcroft Building, 68 Post Street, San Francisco.

The ten members of the committee, consisting of the
the presidents and secretaries of the five national societies,
will constitute a committee on participation, through whom
all invitations to participate in the congress will be issued to
governments, engineering societies, and individuals.

The honorary officers of the congress will consist of a
president and a number of vice-presidents selected from
among the most distinguished engineers of this and foreign
countries.

The papers presented at the congress will naturally be
divided into groups or sections. During the congress each
section will hold independent sessions, which will be presided
over by a chairman eminent in the branches of engineering
covered by his section.

The scope of the congress has not as yet been definitely
determined, but it is hoped to make it widely representative
of the best engineering practice throughout the world, and it
is intended that the papers, discussions and proceedings
shall constitute an adequate review of the progress made
during the past decade and an authoritative presentation of
the latest developments and most approved practices in the
various branches of engineering work.

The papers, which will be collected and published by the
congress, should form an invaluable engineering library,
and it is intended that this publication shall be in such form
and at such cost as to become available to the greatest pos-
sible number.
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CANADIAN PACIFIC RAILWAY SHOPS AT
OGDEN, ALBERTA.

The Canadian Pacific Railway has recently P“;Or:
operation near Calgary, Canada, a large shop plant 0 and
than ordinary interest by reason of its size, its complet® A
modern character, and the speed with which it was .crea

The work was designed and built in its en[tlrewa
Westinghouse, Church, Kerr & Company, consulting ind
constructing engineers, of Montreal and New York, Wot. eef
under the direction of Mr. J. G. Sullivan, echief €55 4

of the western lines of the Canadian Pacific Railwa¥s
Mr. N. E. Brooks, divisional engineer. B
‘The shop location is at Ogden (named in honof "y

vice-president of the railway), and is 4% miles fr‘:;;:twce

gary and about 2,250 miles from Montreal. Its p
from those sections of the country where the greate?

of the construction materials, machinery and CQUiPment mgt'
produced constituted the first and one of the most lmpccoﬂ“t
problems. A second important problem arose on g 10
of the construction season being extremely short, O‘.mabout
the high latitude, frost remaining in the ground unt 18t
April 1st and returning with snow as early as Octobe
A third very important problem was the ‘comparatiV_e Sc"eins
of labor in the Canadian North-West, this condit10? whe?
greatly aggravated during the late summer montbs scal!
harvesting: begins and all labor markets are prac

drained of men.

goil®’
Main Building From West, Showing Blacksmith and

Shop Bays.

Plans had, therefore, to be drawn, materials ofed 50
deliveries made and complete field organization Per eC pe
that the shops could be closed in between April 3% cotlld
cember 1st, and sufficiently heated so that inside e is w!
be continued after cold weather had set in. HOW f'h,/
done will be seen by the following progress diagra®’

The shops consist in general of :— L chi?

Main locomotive shop (including erecting, ¥
blacksmith and boiler shops).

Tender and wheel shop.

Pattern shop and pattern storage.

Foundry.

Storehouse and office building.

Material platforms and scrap docks.

Oil-house.

Carriage repair and paint shop.

Freight car repair shop.

Planing mill.

Boiler-house. >

1,260-foot yard crane, ple a0

Miscellaneous structures, including transfer t:eh :
pit for coach shop, main hoist, wells, and water-t0 p10t°c’
all service systems, such as drainage, sewers
tion, water supply, etc.
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"
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' Main
“ontajy theL Ocomotive Shop.—This building is designed to
ad hojje, stf;;q‘“g shop, machine shop, blacksmith shop,
€ erecti g ; 4

ecting shop is of a transverse lift-over type, and

Contaj

0SS  thirtv

Centreg, anglr_tyﬁ"e bays, each twenty-five feet between

: is 778 feet long by 75 feet wide. The entire
carried on

1s

Served by two travelling electric cranes,

) is C:;}rl_e 120-ton crane, furnished_with two 5o-ton

» Wheelj ied on the upper level, and is used for trans-

One ofng and unwheeling locomotives anc.l handling

g n ..the trolleys on this crane is equipped with

1gh hoistif,:f,xlsha“('i hoist for handling light material at a

» peed.

SPeeq atrl:; T ten-ton travelling electric crane operates at high
serve the entire area of the erecting shop for

andliy,
& . A
nnit}inaterlal in that shop and tranferring same to the
shop and machine shop. The machine shop and
ither side

oil
e eizc:il:fgl.) szr:plocated in adjacent bays on €l
i r°(‘)’;sxon is made on the crane columns in the erecting
n.lantliqg attaching portable jib cranes for use in dis-
tiveg = 20 erecting material on the front ends of locomo-
the 0verheeas(;3 Cranes are placed where desi
. “htrap travelling electric cranes. )
Videq ce for locomotives to the erecting shop is Pro-
Shop, twi)ough four doors, located in the west side of the
. or prgf’_tbese doors being located at either end.
Ves, six g iding additional means for entrance of locomo-
00r openings are provided in the east wall of the
oD, two of these being at the north end and four
h end. '
W .thesﬁ entrance tracks are connected up with the
buildi g Pits of the several stalls where they enter the
l:f the ¢ to permit of the locomotives mov nd out
fcome dop- through these entrances shoul
: g e51rab.le Or necessary.
s?gated pa:;?lchme. shop to contain heavy
Suand. g gl with and adjoining the erec S
€ erectip o feet g inches wide and the same length 2
Eapacity & shop. A high-speed travelling crane qf .ten-ton
brougiov.ers the entire area of this shoP- vl\/{atenal can
& t et ];n.to ,the shop through a door provt
w’i’l(.l_o the mm]qlng the material being broug:ht up
ich ¢, achine shop by the travelling electric yard crané
Shop' avels across the end and outside of the locomotive

3 ten-o

red by means of

ing into 2
d this movement

machine ‘tools is
ting shop on 0n¢

they © feet :‘he lighter machine tqo]s is prolv1de;iidlen oz;
A o avy m 9 inches wide parallel wit ong
Ofn overheada(:hme shop and of the sameé len i
t the trolley heam is provided on the bottom choT
P“olley fzo truss to permit of using 2 travelling electric
thro"iSiOnr handling material ~longitudinally i this s]l,wpé
t ¢ flooy as been made for a foreman’s office elevated aboV
0 R‘ive tand having liberal gIaSS SurfaCe in '[he Walls so as
€ best possible view of the shop.

: e
:’}:;h s ::‘th-smith shop is located a]on_gsi
lon 9 his B shop on the opposite side fro
% Go eet bl{llding consists of two :
Mg, Pace j 9 inches and 50 feet wide, respectlvely. o
shErs, ete s provided for heavy forging work, steam a
Op, 10 the building immediately adjoining the erecting
The .
:l:ane, u]:]aCkSmith shop will not be served by 2 travelh:llli
i ateri IIJrovision has been made for jib cranes to han
the Da ba‘ f'rom steam hammers, forgiogs: 'etc. ol
th? f rnac“lldmg of lower cross-section alongsu?e anls1 oci;n .
Afulxl’le ] -’I?}i: bolt headers and other b]acksmlth s c;l;;y 1
thy lengyy, s Portion of the shop s served by 2 'O e
I‘Oug‘h t to facilitate the 10ngitudinal movement Of_ ma

e Shop,

qinderground ducts,
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 The space for the boiler shop’ is i i g
building, alongside of and parullillsw;;ll;ozlhieir;nc: two-bay
at the end of the blacksmith shop, 352 feet lo g
same width as the latter shop. ol g
That part of the boiler shop i i ioin
R et
crane equipped With two 2o0-ton trolleys servin gtrh electric
area of the boiler shop for handling the boilef i aRliex
material. Frv ey
The riveting tower is loca .
trusses in the end of the 'boilet: dshl:)?wf:i!;hmo -
for serving the hydraulic riveter. . e
In the outer of the two ba 3 i
is provided for a flue shop and g:il:: stlil:p 22}16; S'?;p s
length of this space is served by a 3-ton overh .d i ot
trolley for handling material through the shoea ;ravellmg
a flue rattier is provided immediately outside ofp. a s for
to the low bay of the boiler shop. AL e
An entrance track is provided t :
of the boiler shop, on which boilers o};rgtlilg:: et:si ontde “_rall
to this department can be delivered on carspmerilt e
travelling crane for unloading or may be loaded o Enf o
ment in the 'same way. This facilitates the }‘:an:ﬁ’. ship-
boxler‘s from steam shovels, pile-drivers, Lidgerwoodlng A
Jib cranes are provided for serving the indisx;idit;i

machines in the boiler shop where such service may b
> e

necessary.

Northwest View, Showing Roof Arrangements With Reference
to Lighting of Erecting and Machine Shops.

The heating throughout is done by indirect fan syst
For distributing the heated air underground concr AR
tile ducts are used. . Fitfrs
‘ The general illumination consists of Cooper-Howitt
lamps, with circuit and plug boxes for extension loop cords
Provision has also been made for incandescent lightin.
circuits for individual lighting at machine tools where r:
quired, and for outlet boxes for connecting extension lam
cords to provide lighting for the interior of the locomotivlt:
poilers on the erecting floor.

Toilets, lavatories, and metal lockers

the various departments of this shop.
A suitable system of piping is provided for distributing

live steam, compressed air, fuel oil, and water for fire pro-
on, drinking and hydraulic pressure.
Outlets for compressed air are provided in duplicate in
the’ sides of each of the engine pits to supply compressed
air for operating pneumatic tools.

In the main locomotive shop the electrical feeders from

the power company’s transmission lines are carried in
bringing the current at the voltage

, e power company, namely, 2,200 volts, to a
sub-station located adjacent to and immediately outside of
the low machine bay, the transformers for stepping down
to 440 volts being located in this sub-station. " In this sub-

are provided in

tecti

delivered by th
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station two motor generator acts for supplying direct cur-
rent are also located. The switchboard is also located in
this sub-station for controlling the power and lighting
circuits in the machine shop and for the tender shop and
foundry. As far as possible distributing feeders are carried
in conduit beneath the shop floor, thereby minimizing the
amount of exposed wiring in the shops.

The building containing all of the above departments
of the locomotive shop is constructed with structural steel
frame carried on concrete foundations. The exterior walls
up to the window-sill line are of concrete; above the window-
sills of hollow tile, plastered.

Ample window area is provided in the side walls and in
- roof monitors and skylights so as to give sufficient natural
lighting.

Good ventilation is obtained through ventilators in the
monitors and skylights and by the use of swinging sash in
the vertical walls.

With the exception of the blacksmith shop and a portion
of the boiler shop, the floor throughout is constructed with
a 1%-inch asphalt mastic wearing surface, which is under-
laid with a rough concrete slab about six inches thick. In
the blacksmith shop and a portion of the boiler shop the
floor is of cinders.

T T

Coach Repair Shop.

The roof sheathing is constructed of 2 x 4’s, surfaced
on one side and one edge and spiked together on edge, thus
affording good fire-resistance qualities and materially re-
ducing the heat losses. The roof waterproofing is four-ply
tarred felt, pitch and gravel, with copper flashing. Suitable
drain leaders are provided and connected into underground
tiled drains to carry off the water from the roof.

The large skylight on the erecting shop bay is of steel
bars, lead-covered with ribbed wired glass.

Tender and Wheel Shop.—This building is constructed
with structural steel frame and with steel roof trusses, other-
wise the general construction of the building is similar to
that described for the main locomotive shop. It is an
L-shaped structure, 263 feet by 8o feet wide, with L 180 feet
long by 8o feet wide, and affords space for making repairs
to locomotive tenders, steam shovels and other maintenance-
of-way equipment.

That portion of the shop intended to receive the equip-
ment to be repaired is spanned over its entire area by a
2o0-ton high-speed travelling electric crane equipped with
two 10-ton trolleys.

Longitudinal tracks on 20-foot centres extend to the
doors in the building wall.

A car-puller is installed for moving the equipment into
and out of the shop.

A sufficient number of tracks extend through the rear
wall of the building to facilitate the movement of material
into the shop.

108
In the L portion of the building of lower cross 5“:xle
space is provided for steel tire wheel lathes, wheel aB

machinery and such other tools as are required.

A depressed track carried along the ends of Lo
storage tracks outside facilitates unloading and loading
wheels and axles.

The heating, lighting and service equipment i$
to that described for the main locomotive shop. i

Pattern Shop and Pattern Storage.—Space for the pﬁte
tern shop and pattern storage is provided in a S€P -
building, located adjacent to the foundry, a fire-wall =
rating the pattern shop from the pattern storage. ¢

The general construction of the building is the saﬂ_’
as that of the other buildings—the roof of slow-burnité ?:le,
construction. The structure is 162 feet long by 31 feet 1es$
is heated by the direct system, and lighted with K&
socket, marine type incandescent lamps. A sprinkler syst
is provided for fire protection.

cho whee}

simils!

Foundry.—The grey iron foundry building is 203 fe€:
long by 8o feet wide, constructed with two bays. The g e
is of structural steel, carried on concrete footings: e
general construction is the same as that described fOF 1oy
other buildings, except that the floor is of the usual ¢
type used in foundries, and the roof over the cupold
is of corrugated asbestos. ire

The bay of higher cross-section is served over its eﬂnib
length by. a ro-ton high-speed travelling electric crané o5t
cranes, attached to building columns, are provided- 0ne
cranes are so arranged that they may be removed froﬂllﬁng
location to another if desired, being handled by the trave 2
f:lectric crane. In the side bay of lower cross-section °
1s provided for core-making and shop moulding floo™

The charging floor for the cupola is located in the
of the lower bay. od
) Heating is by the indirect fan system, with underf‘rou'on
tile and concrete hot-air ducts. For general ijumi®?
_ﬂaming arcs are used in the high bay and ordinaty £ds:
in the low bay, with outlet boxes for extension lamP o

Toilets, lavatories, and conveniences for the M
prm{ided; also steam, air, and water service for fire
tection and drinking purposes.

The location of this building alongside of and patdailxllﬂ
with the travelling electric vard crane enables the U210 oo
of scrap and pig-iron to be taken care of by the Yard 8 50
This close proximity of the foundry to the yard <rat® “e
reduces to a minimum the handling of the casting$s fr,om fof
foundry to storage, to the main shop, or in lod -
shipment. o 28

Storehouse and Office Building.—This building ﬁor‘
ft. 6 in. long by 60 ft. wide. One end of the buildin® tain®
length of forty feet is carried up three stories, and Covaul"
offices on the second and third floors and a fireproof ¥ %
The remainder of the building, for storehouse purp"s:f;nu
two stories high and contains electric elevator, P
scales, material bins and shelving.

cent’®

o

The wall are constructed of hollow-tile blocks ¥ vlitb‘

crete foundations. The framing is of ‘heavy timbe?® yqd
roof sheathing of two by fours, surfaced on oné S 0%
one edge, and spiked together on edge. The fou? 10 !
are carried up to hring the floor of the storeroo™
door height. vid‘d'
The necessary toilet and lavatory facilities are proainda
The offices are heated by direct radiation, the 1t
of the building being heated by the indirect SYStE™ s Bf
lighting is by incandescent lamps. Fire Dr"tectwn
automatic sprinklers. ;43”
The ground floor of the storehouse has a2 !uﬂbou‘
asphalt mastic wearing surface. The other floors
the building are of wood.

o
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The storehouse is located parallel with the main loco-

o T 5
q The window arrangement is such as to best accom o motive shop. The space between these two bu]]dmgs is
ate the Material bins and shelves without interference W spanned by a high-speed travelling crane, which can be

§0od lighting,
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utilized to handle all heavy material to and from the cars
from the storage space that is provide between the store-
house and the erecting shop. The use of this crane practi-
cally eliminates manual handling of heavy material, and
permits of handling numerous small parts in quantities when
contained in suitable receptacles.

Interior of Planing Mill.

Material Platforms and Scrap Dock.—A material plat-
form, oo feet wide and about 350 feet long, abuts one end
of the storehouse. This platform is also carried along either
side of the storehouse, where it is 15 feet wide. It is con-
structed of concrete retaining walls, filled in with earth, and
a topdressing of cinders covers the fill, except alongside
of storehouse, where plank covering is laid. The platform
extends to and along the sides of the oil-house.

Oil-house.—For storing and distributing oil a separate
building is provided convenient to, but located far enough
away from, the storehouse and other buildings to eliminate
the fire risk. It is constructed with tile walls (plastered on
the exterior) on concrete foundations, with a concrete base-
ment at one end for the tanks which contain the oil, for local
distribution. The roof is of reinforced concrete slab, as is
also the floor of the pump-room over the basement. That
part of the building used for storing oil in barrels has a
cinder floor. The pump-room is partitioned off with a brick
wall, carried up to make a fire-wall

Ten oil tanks, with measuring pumps, are installed, and
provision is made for conveniently emptying the oil from
barrels into the tank in the basement.

The oil-house basement is heated by the direct system
to the high temperature necessary to render the oil fluid
during extreme cold weather, the direct system being also
used to heat the rest of the building. The lighting of the
building is with keyless socket marine type incandescent
lamps. Fire protection, including sprinklers, is installed.

Coach Repair and Paint Shop.—The building containing
these departments is 362 feet long by 146 feet wide, having
fifteen tracks on 24-inch centres. It is constructed with
hollow building tile carried on concrete foundation. Heavy
timber posts support the roof, which is of slow-burning mill
construction, Otherwise the construction is the same as that
described for the main shop building.

Space is provided along one side of the building for
varnish room, upholstering, office, sub-store, paint storage,
heating plant and air-brake repairs.’ 1

Whefi hecessity arises for increased shop capacity in this
department it is proposed to obtain such increase by, the

e

Jiron heating ducts. Lighting is by mercury vap®

: R nsfef
erection of another shop on the opposite side of the tré

table. e
Heating is by the indirect fan system, with undel'gr‘:nps_
concrete and tile ducts. Lighting is by incandeSCt’J{t la e
Compressed air, steam and water service, including Jets:
protection and automatic sprinklers, are provided 011ie
lavatories, and conveniences for t_he men are also supP

in this shop.

wide
This building is 231 fe¢t °5

Freight Car Repair Shop.
spac®® .

by 303 feet long, and contains eight repair tracks
pairs, with industrial track between each pair © wide
tracks. A tile wall partitions off the shop, ﬁftY feeforgesv
along one side, which will contain the blacksmit avaton®

tools, heating plant, foremans office, toilets, and 5

The building is of structural steel frame, with tile Wgon.
plastered on the outside, with saw-tooth roof COY}Stru-s the
The general construction of the building otherwis® 1rhead
same as that of the other shop buildings. An ov¢ with
trolley beam is provided to permit of handling timbers
a trolley into the shop. o and

Compressed air, steam and water service Plpmg’pﬁed-
fire protection, including automatic sprinklers, aré Supr and
Heating is with the indirect fan system, with uZ e gsten
concrete and tile ducts. Lighting is by 100-watt us
lamps.

The location of this building alongside of the
yard permits of handling lumber so that it €an be
through into the shop without rehandling.

Planing Mill.—This building is 303 feet long bt S(f)rame
wide, and contains the woodworking machinery. The
is of structural steel, carried on concrete footing® st
general construction of the building is the same 2% ‘e
of the other shop buildings. A track extends throﬂgte jal
building longitudinally to permit of movement of 7 e
in at one end to the various machines and out throué The
opposite end with the minimum amount of

handling*

g e

on
Interior of the Locomotive Shop, Showing 1207

Locomotive Crane.
¢
8
3 ey : ass®
building is located so as to be convenient tO the I;S 1oc3‘°d
car shop and the freight car shop. The lumber yaT
back of and at one end of the planing mill. g4 g
Suitable piping has been provided for dlsmbuninclud‘s
pressed air and water. The fire protection syste™
automatic sprinklers. : me
Provision is made for toilets, lavatories, 2
lockers for the men employed in this department. aﬂi’ed

Heating is by the indirect fan system with & P
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Boijjg,
21,000 horrs':ouse'~This building contains sufficient space for
Drovige Stea Power water tube boilers that are required to
O Which i h.eating the shops and for other purposes
ding . Steam is required throughout the shops. The
OUnda oy g Constructed with brick walls carried on concrete
Unkerg, ’hwlth _S'teel roof trusses and Supports for coal
'8h, wit a € chimney is of reinforced concreté, 200 feet
€ ove ;n Inimum diameter of nine feet.

thead coal bunker for each boiler is divided by
o Sto‘;{’ncrem partition into two compartments t0
i Storage ‘b-lng and burning two kinds of coal. An over-
tcl]]n e can b L for ashes is provided, from which bin the
s.e llilding; € discharged by gravity into cars alongside of
rl‘.je or duI;:l _A concrete dumping hopper is provided out-
Aseg and d_Dlng coal from cars. A pivot steel elevator
Skip. Cket ISC.hargeS( the coal into the overhead bunker. A
Bhbip, With electric hoist, handles the ashes into the

S Lh y
it foter units ‘are 350 horse-power rating, and are set

pstce ;
:ﬁulppe ‘3&;:&165 of two each. Five of the boilers are
aki th chain grate stokers. The sixth boiler has the
laning mill

hg
Te 8rat i
fuse, €S to burn shavings and other P

SDac :
airm preSs:r;s also provided for three electrically driven air-
B Der mim; each of a capacity of 1,500 cubic feet. of free
this time te. Only two of these compressors are installed
ocated in this
ht and power
ing mill, and
paratus in

Tr
byiy 5. 20sfo
clllnldl g Orrmers and distributing panel are 1
%rrent to th transforming and distributing lig’
o e shop yard, freight car shop, plan

thi Te air
S Stat shop. There is no direct current ap
On,

aty,
oo—volt

By .
1111 Tovisig

n ) :

¢ has been made for two incoming 2,200-V¢

pacity

o on
& Tealf of 2,000 k.w. and the second of 1,000 k.w. ca
he Own service,
iﬁ? urs'g:m required for the steam ' hammers and' other
Sy Doiler, o durmg the summer time can be supplied by
ther iler g . boiler capacity provided will ' ?ﬁord one
AXimyp, uring the extreme weather conditions when
€x yam c Steam demand occurs.
) t:fn > rOmr:}?e »—A yard crane Tunway, 1,260 feet long,
sDa&ton high e west line of the locomotive shop; and carfnei
h°un' Serving -speed travelling electric €rane with 8o-foo
ex'«‘;ﬁ 3 atformthe material yard and a portion of the stoxi:z-
P h throy and scrap dock. One of the store}foyse tracls
‘f"uce Or the &h under this crane, resulting in giving ample
matn o ls torage of material alongside of the storehouse,
j Can ocomotive shop. By this arrangement heavy
€l 2adeq e unloaded, stored, and rehandled to the.shop
Mina Ut again by the crane for chipment, p{fctﬁcalvl;,
all hea

Mgy tlng
teriy © Manual labor in the handling ©

for serv-
pacity,

s M
Iy, - 'Scej
8 th Aneous Structures.—The transfer table
ble-pit

n i S
42:I§ . wE;:}I: shOD_iS 75 feet long, of 150 tons c€a
build-eet long electric motor, with concrete transfer ta P
g for | extending out far enough at either end of the
Io ;'€ me Providing entrance and egress at both ends.
sidelnchEs WTZ building is 269 feet 6 inches long by 31 feif
o thWith sh € of wooden frame construction, covered olu
ahd e insid eatl.nng, building paper and siding, and sea
Tey, Containe With metal sheathing. It has 2 concrete ﬂool:,
anq Md o ds~ 2 dining-room and lunch ro°™ for the .wc;Ire-
Cary; antry lnlpg~room for the officials, together w1t13 k.1tc ;r;
andl u .t Sixty feet of the length © the buﬂdxlng 2
ang MUarte,. WO stories to provide an apprentice. schoolro0
ligy, in; f(?r the help. Heating is bY the direct system
oh €re arwlth incandescent lamps.
Sht Daire also two small buildings
tracks for blacksmith shops 27

Jocated mear the
d workmen's

THE CANADIAN ENGINEER g
785

;{9;)15, and.illl bqne of them is a small toilet and office. Dry
iln material bins, plate and i < '

e provjded_, d iron racks, coal and coke sheds
For obtamlng water for shop purposes there have be
put down two eight-inch wells equipped with electric leln
opera.ted pumps. To supplement this supply and to rova‘dy
2 main source of supply for fire protection the city of (Ii)al rl e
has brought down into the shop site to a point mid &aliy
lengt.h of the main shop building on the west side aw}ay. t ;
cast-iron water main. The shop service and fire li xpri
connected onto this main and into a steel tank of s
gaIIOps capacity, which is erected on a 7o-foot st 1‘25’000
principally for use in connection with automat ok 'u;(wer’
in the various buildings where these are installlclspjin e,
plete fire protection system has been put in ith e
distributed about the shop yard. S TRy

) The sewage system in the shop yard may be divid

1nto.the.: sanitary and storm sewers. The city of Cal ivi e'd
furnishing the main sanitary sewer, beginning a éfary is
line of the freight car shop and extending toé’ t;)t the east
boundary of the shop property. All the sanitary s e eastern
from the various buildings are connected into i;]vizge lines
Storm sewers are provided where necessary to carr sf;Wer_
roof water from the buildings where the roof Cony ] .the
is such that this cannot be discharged on to the groi::;ctlon

; The location of the shops is about four and

miles east of Calgary, practically on the open pr. _one-half
on the beginning of construction a"angemcmsphal‘r;e’ and
made ‘to house and board on the shop property a COnasid|\t0 be
quantity of labor. To this end, frame blink-hOu erable
built with two tiers of bunks on each side of the Ees-ldv.verv
eight bunks long, each house having a capacity of uilding,
Stoves were placed in the centre aisle and bencl;es 1132 men.
sides of the lower tier of bunks On the comin of‘ ong the
and as the labor forces were increased some of gxe msummer
housed in standard 12 x 14 wall tents, which accom;r;dwere
four men each. A large mess-room and kitchen and ated
room space was also fitted up with a capacity of fezi".re_
A ek i time. Great care was exercised thr “;lg
out the work in keeping the camp in a sanitary c d(:u.g .
This work was largely under the direction of d)c,acton g
visited the camp each day to take care of all sicknors' who
an arrangement was also made whereby those w‘;,ss, and
employed on the work voluntarily contributed a small o were
from their wages for the services of these docti am;ux}t
amount also included hospital service when necessar:\', DhlS
to this care there was very little sickness on the jo.b. ue

As there were no accommodations for men with famili
near the shops the railroad company put into tempo; ies
service a train to carry the men back and forth from Cal ary
and several hundred men went back and forth on this fal"}’,
each day. This arrangement helped the situation cons:ialn
ably, especially as the season advanced and all kindl er;
skilled and unskilled labor became more difficult to obts.a\'o
A standing order was placed through several labor agenc;:;

in Calgary to send men daily to the job. As the work neared

completion the bunk-houses and mess-house previously men
tioned were turned over to the railroad to take care e theil:
own men, who were at that time living in cars on the pro-
perty. This, of course, released the cars and permitted their

use at other points.

The progress schedule will show the prosecution of the
k, but it should be again pointed out that it was not
break ground until April 1st, 1912, and by March
17th, 1013, the locomotive shop was in full operation. When
the magnitude of the work is considered, as also its distance
from the larger centres, it will be appreciated that a record
for prompt performance has been established.

wor
possible to
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PHENIX BRIDGE AND IRON WORK
COMPANY :

The Pheenix Bridge and Iron Works Company is making
a new issue of bonds and stock this week, through the Que-
bec Savings and Trust Company. This stock has already
been underwritten, and is now being distributed to the
public. The offering consists of $750,000 of 6 per cent. first
mortgage bonds, and of $800,000 of common stock. The
bonds are being offered at 96 per cent. of par, and the stock
at 850 per share. The offering is being made simultane-
ously in London and in Canada. Approximately $450,000
of the bonds and $405,000 of the stock have been taken firm.
A new company has just been incorporated at Ottawa with
a capitalization of $1,500,000. This company in every way
takes the place of the company which has heretofore operated
under the same title. After the present issue has been ac-
complished, there will remain in the treasury to provide
funds for future expenses and for the general purposes of
the company, $700,000 of the common shares of the com-
pany. All the bonds will have heen issued.

The Pheenix Bridge and Iron Works Company has a plant
situated in the centre of the manufacturing district of Mont-
real, where shipping facilities are all that could be desired.
The concern manufactures and erects structural steel for
bridges and buildings. The cost of delivery, owing to the
central location of the concern, is smaller than in the case
of most other companies. Operations have now been carried
on satisfactorily since 1898, and save for an occasional year,
earnings have shown a fairly constant increase, beginning
with $51,000 in 18098 and progressing gradually to upwards
of $600,000 during the past couple of years. The land owned
by the company allows of an expansion to the works. The
assets of the company, at the end of last year, including
$25,000 which is being provided for improvements, amounted
to $1,400,000, while total liabilities were but $57,000. This
leaves a surplus of $1,243 against the present bond issue of
$750,000.

Mr. James W. Pyke is president of the company, and
Mr. T. Palmer Howard is general manager.

— e

ABSENCE OF ROADS IS ECONOMIC LOSS

The improvement and maintenance of good roads in the
rural districts is a vital problem in all parts of Canada. In-
evitably, perhaps, the phenomenal development of railway
and waterway mavigation has largely overshadowed the
necessity that exists for properly built waggon roads. How-
ever, it is steadily being more fully realized that the absence
of such roads causes an economic loss of great importance
to every citizen, and especially those of the rural districts.

Scientific progress is being made in many parts of Can-
ada. The government of Ontario is spending large sums
on roads in New Ontario. New Brunswick is enacting “‘good
roads’’ legislation; and Saskatchewan, where railway de-
velopment during the past few years has been phenomenal,
is carrying out a comprehensive ‘“good roads” policy.

Saskatchewan has appropriated $1,200,000 for highway
improvement work during 1913. This is merely a continu-
ation of the work commenced in 1905, and each year since
then the government has expended from $200,000 to $700,-
000 a year on roads and bridges. The work has been car-
ried out under the supervision of a board of highway com-
missioners, and assistance is granted through them to muni:
cipalities under certain careful]ly defined conditions, states
Conservation, This assistance is confined to the building
of bridges and trunk roads. The old statute labor system is
discouraged as being uneconomical and inefficient.
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In view of the scarcity of gravel and stone in ma% can"d
of Saskatchewan, extensive experiments have been
out at provincial expense to ascertain the best means o
structing clay roads. It has been found that SBSkatd‘ a8
clays burned at comparatively low temperatures P! )
excellent surfacing material for graded roads. Owing e
reddish color of this burned clay these roads are kno e
‘the red roads of Saskatchewan.” Their cost, wher i
drainage is mot necessary, has been found to be from : ;“;-
to $2,500 a mile. This includes the cost of burning g‘d the
face clay. Where tile drainage of the grade is ess'en I,t i
cost is increased by from $1,000 to $1,500 2 M kS
claimed that these roads stand up well under prain®
ditions. b i
Another class of road that is being experimeﬂlt‘?d hoo)
Saskatchewan consists of a specially 'prepared .claY 5|ch'
covered with asphalt. If suitable to the comditw':is' v‘iﬂ“’

road should prove popular in the smaller towns an

———

INSTITUTION OF CIVIL ENGINEERS'
—— L ghot
Many of our readers will be interested in l"'arm:gres'llt
Col. H. N. Ruttan, city engineer of Winnipeg: aSt Sessioﬂ
of the ballot for the election of officers for the nex : T8t
of the Institution of Civil Engineers has been 1
list of gentlemen whose names appear as eligible orer. yict
is as follows: President, Mr Anthony George Lyst r" ]01‘“‘
presidents, Mr. Benjamin Hall Blyth (Edinburgh)s 3 pas)
Strain (Glasgow), Mr. George Robert Jebb (Bumnl,befs of
and Mr. Alexander Ross (London); other m€ ]ohﬂA'
council, Mr. John A. F. Aspinall (Liverpool): Mr') Coloﬂ"
Brodie (Liverpool), Mr. William B. Bryan (Londofiuy
R. E. B. Crompton (London), Mr. J. M. Dobso% o gt
Sir Hay Frederick Donaldson (London), Mr. E. &
ton (London), Mr. W. H. Ellis (Sheffield), Mr. W ' jof
(Australasia), Sir Maurice Fitzmaurice (London)’ castle‘on.
Purser Griffith (Dublin), Mr. C. A. Harrison (NeW Ioﬂ‘:
Tyne), Mr. Walter Hunter (London), Mr. Harg B woit
(London), Sir Thomas Matthews (London), Mr B;xsﬂ M-p
(London), Mr. C. L. Morgan (London), MF it I’l'ﬂﬁ
(London), Mr. A. M. Tippett (South Afric:at),Mr D“wd
Watts (London), Mr W. B Worthington (Def}_)y)’ Mf' £d .
Clerk (London), Mr. Robert S. Highet (India)s Ty opd0®"
Hopkinson (Manchester), Mr. Frederick Palmer A
and Col. H. N. Ruttan (Winnipeg).

— e

LARGE STEAM PLANT. b
acity .
Contracts for a steam plant of 60,000 k.v. c;;’ enh?ﬂ
been placed recently in New York by Messrs- Comﬂ

& Company, New York, for the Chile EXD1°ratmnw. 'Siw&oé
The equipment at present comprises four 10,000 Z'oeny ,,{i"”
generators coupled direct to four 14,300 *- ?.ctu“’ Zwy
turbines of Escher Wyss & Company manuie ‘g8

These units will run at 1,500 r.p.m. when WOfkmf ol
of 170 pounds pressure and 325° Centigrade atteﬁw
Escher, Wyss & Company, Montreal, whof‘feh ve g
the American business of their works,
this order against competition from the
and European makers on the strength of the i“d

A
forem‘:tgtew “‘0‘.”

sumption of their turbine. he !
The plant is o be installed in Chile, and ;smissi?’*-'
for electric smelting of copper ore. The "”aoob volté
which is of 200 miles length, will be for ”0; n 3%
sure. Messrs. Siemens, Schuckert Werke ha‘;quipweﬁ" e

the contract for the whole of the electricd
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OIL ENGINES FOR MARINE SERVICE.

While Canada may not, perhaps, stand out con-
spicuously as a country that has shown very great de-
velopment along shipbuilding and marine engineering
lines, there has dou_btless during the past few years been
a great impetus given to the shipbuilding and marine
engine industry in this country, and there is every reason
to believe that this will continue to g0 on indeﬁnitely.
For that reason it is interesting to note the changes that
have recently taken place, so far as the adaptation of
the oil engine to marine purposes is concerned.

A report just issued by the committee of Lloyds’
Register calls attention to the fact that the British
Admiralty during'the past year have placed contracts
for marine oil engines greater in power than ever any-
thing attempted. This report states that there are Diesel
oil engines now being built for thirty-four marine vessels
these vessels ranging in tonnage from two to two thou:
sand tons, and the engines of various types ranging in
power from 750 to 120 brake horse-power per set. This
report states that from January 1st, 1910, to the present
time there have been completed in the United Kingdom
under the survey of the society fifteen oik-carrying vessels
and nineteen other vessels constructed with oil-fuel
bunkers. This will give our readers some idea of the
work that is going on looking toward replacement of
coal by oil for marine purposes. It furthermore states
that five large engineering firms on the Clyde are now
in a position to make Diesel oil engines for the largest
class of ocean-going ships. All along the line the demand
for steamers with oil fuel furnaces is increasing very
greatly. Not only in Great Britain, but in other coun-
tries, this subject has been given a great deal of attention.
Russia stands out notably as a country in which this
work has been attempted in the most vigorous manner,
and altogether it looks as though the oil engine, so far
as its application to marine purposes is concerned, is
quickly coming into its own.

This development is not without significance and
interest for those connected with the shipbuilding in-
dustry in Canada, as signs are not altogether wanting
which point to bigger things being accomplished by the
yards in Canada in the days that are to come.

— s>

)

THE COMMERCIAL TREND OF THE PRODUCER
GAS POWER PLANT.

In investigating general problems that relate to the
fuel resources of the country and in testing fuels be-
longing to or for the use of the Govern'ment, the Bureau
of Mines of the United States has given considerable
attention to the efficiency and e<3onomic value of pro-
ducer-gas power plants. Its engineers during the past
eight years not only have shown a very low fuel con-
sumption per horse-power hour for these plants, but
have demonstrated concluswely thc_c possibility of utilizing
commercially low grades of bituminous coal, lignite, and
peat in plants properly designed for the use'of those
fuels. The anthracite plant has been - recognized as a
commercial possibility for several years, although the
cost of the fuel used has in general restricted these plants
to comparatively small units.

The commercial development of the.pr.oducer-gas
power plant in America has l?een largely w1.th1n the past
six or eight years. The feeling of doubt in the minds

. of many regarding the future of the industry has led the

Bureau of Mines to publish in a brochure the results of
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their investigations. This feeling of doubt was fostered
by the extensive introduction of the steam turbine and
the increased interest in the oil engine. During the past
three years the belief of many who were formerly firm
believers in the gas producer has been that this type of
power has reached its height of development, and that
from a commercial standpoint it can no longer be re-
garded as a complete success.

The results of these investigations and the facts
gleaned from an inspection of the summaries and charts
presented are far from revealing the condition thought
to be the case by those who have regarded the immediate
downfall of the producer as inevitable.

It is probable that at the present time there are in
the United States goo or 1,000 producer gas-power
plants, ranging in size from 15 horse-power to several
thousand horse-power.

During the past three years the number of anthracite
plants over 500 horse-power rating has increased 263 per
cent., and the total horse-power represented by these
plants has increased in the same period 242 per cent.

During the same period the number of bituminous-
coal plants of 500 horse-power rating or less has in-
creased 118 per cent., and the total horse-power repre-
sented by these small bituminous-coal plants has in-
creased 8g per cent.

At the present time producer-gas plants representing
nearly 85 per cent. of the total number of installations
in this country are operating on anthracite.

Of the total horse-power listed, approximately 48
per cent. is derived from anthracite and nearly 52 per
cent. from bituminous coal and lignite.

In 1909 the bituminous-coal plants averaged 12.5
times the size of the anthracite plants, but the intro-
duction of the larger anthracite plants and of the
smaller bituminous-coal plants makes the ratio for 1912
about 7.5 to I.

The use of the small bituminous-coal producer is
increasing, and an examination of the complete list of
installations reveals several suction plants operating on
bituminous coal. Their development is one of the most
important steps in the producer field.

—_—-_——

J
OTTAWA CONVENTION OF THE AMERICAN

SOCIETY OF CIVIL ENGINEERS.

Mr. Charles Warren Hunt, secretary of the American
Society of Civil Engineers, sends us the following informa-
tion in connection with the forty-fifth annual convention,
which is to be held in Ottawa June 17th to 2oth. In a recent
issue we gave some information concerning this convention,
and we are glad to be able to add to this, and trust that
many of our readers will have the opportunity of visiting
Ottawa during convention week :—

The headquarters of the society, secretary’s office, etc.,
will be in the Chateau Laurier. All members attending the
convention are requested to register in the secretary’s office
in this hotel as soon as possible after arrival in order that
lists of those in attendance may be printed promptly for
distribution.

The Eastern Canadian Passenger Association, the New
England Passenger Association (with the exception of the
Bangor and Aroostook Railroad and the Eastern Steamship
Corporation) and the Trunk Line Association (with the
exception of the New York, Ontario and Western) have
authorized a reduced rate of one fare and three-fifths, on
the certificate plan, for the round trip between any point in
their territories and Ottawa. This concession is conditional
upon the presentation of at least 100 certificates.
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To obtain this rate a first-class through ticket 3 Ott?;d:
Canada (either limited or unlimited), must be purChﬁsu
that

and a certificate obtained from the ticket agent
purchase has been made. If a through ticket cannot
purchased, then a local ticket should be obtained fof
nearest point where a through ticket can be obtained
the remaining distance to the place of meeting. o

Tickets for the return trip over that part of the ro:he
covered by such certificates will be sold, at 'chree'ﬁfths 1o
highest limited fare, to those persons, and those onl¥s ot
hold the certificates signed by the ticket agent at the pour’
where through tickets to the place of meeting were e
chased, and countersigned also by the secretary © ace
society, certifying that the holders have been in attend?
at the convention. |

Tickets on this plan cannot be purchased ™
three days (exclusive of Sunday) before the time of mee
and return tickets must be purchased within th
(exclusive of Sunday) after the date of adjournment. e

Particular attention is called to the request made % .
Passenger Associations that persons desiring to a"al.t ates
selves of the reduced rates be at the offices for certific of
and tickets at least thirty minutes before the depar® ugh
trains. Also that these rates are applicable only e
tickets to Ottawa, Canada. '

Programime. 1iod
Tuesday, June 17th.—At 3 p.m. there will be a e the
by the Premier, the Right Honorable R. L. Borden; a8
mayor of Ottawa, at the Chateau Laurier.
Evening.—At 9 p.m. the president and ©
society will hold an informal reception at the
Laurier. Dancing may be expected. e
Wednesday, June 18th.—At 10 a.m. the first Sesslonnual
be called to order, and the president will deliver the =
address, after which the business meeting wi COf:’n f
The time and place for holding the annual conventy 08
1014, and several proposed amendments to the €oBs
will be considered, and other business transacted- cde?
Afternoon.—Members and guests are invited a & cest
party at the residence of T. C. Keefer, C.M.G-; p""st‘p
dent, Am. Soc. C.E. cav¥
Evening.—There will be an illustrated lecture Oléhatca“
dian engineering subjects in the ballroom of the "l
Laurier. It is expected that the subjects covere il
Transportation Routes in Canada, the Transcontinent? ge
way, Canadian Water Powers, Navigation, an
vators on the Great Lakes. P
Thursday, June 1g9th.—The local committee will 2%,
the programme for this morning at the business mee B 0
Afternoon.—There will be a motor drive ‘_rougpaft’
city, visiting the Parliament Buildings, Rockell eaudi?"a'
Rideau Hall grounds, the Experimental Farm, the o0 e
etc., and ending at 4.50 p.m. at the residence of 082 g fof
oldest members of the society, Sir Sandford Flemit®’
afternoon tea. ¢ o :
Evening.—The Canadian Society of Civil Engir® of e
tender a reception to the members and guest® aufiefl
American Society of Civil Engineers at the Chatea®

¢ the
cers ©
ﬁi Chateau

»

¢

with dancing. Frida¥
Friday, June 2oth.—The arrangements for i
be announced at the business meeting. od that o5

Royal Golf Club, which is within easy rea
by trolley, will be open to the use of our
the convention. me
S. P. Brown, M. Am. Soc. C.E., has invited all the
who pass through Montreal to visit and inspeCt, 1 oad
Mount Royal Tunnel of the Canadian Northern Ra
that city.

For those interested it should also be stat o
e
ch Oi th d“,inﬂ

mem ers

per®
2 "
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TERMINAL PASSENGER STATIONS: THEIR

DESIGN AND OPERATION.

By J. L. Busfield, B.SC.,
Rail\},‘:e deﬁl}itiOH of a termi:}al as give
Now thy Engl?eering and Maintenance o A
aSSembe American Railway Engineering fAssoa T ;ermin
or at _lag‘e of facilities provided by 2 railway 2 b1
sembl.lntermediate poipts on its line for :che ,Purp:; i
e ling, breaking up and relaying trains, “an E

Dition of a passenger terminal is given as the arra

Ty : ; er
Nt of terminal facilities for the handling of passens
ing out the fact

A.C.C.l.

n by the American

f Way Association,
is ‘“an

al

usi :
th_astlness_n These definitions clearly bringing Yardiatl

2 passenger terminal is not only 2 R d
§ 2 number of dead-

raj %
S complete their run by stopping at

) e there
2 tracks, but refers equally well to a S where

tation
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Pacific Windsor Street station, with the result that it gets
about 75 per cent. or more of the suburban traffic to the
Lake Shore where there is competition between the two
railways, and on the other hand the C.P.R. station is more
conveniently situated with regard to hotels, the residential
and shopping districts, and again the Canadian Northern
has selected a site right in the heart of the hotel and shop-
ping district, and which is also within easy reach of the
business section of the city.

Other factors which have also to be taken into account
in the selection of a suitable location are the land available,
its general size and shape; it should also be convenient and
easy of access, and the question of the relative cost of buy-
ing the land and the cost of building have to be given con-
sideration.

There are practically no railways with such unlimited
ources that expense is no consideration, so, in selecting
site, designs, etc., for a pas-
senger terminal, the differ-
ent possible projects have to
be balanced against each
other, and usually some de-

res

R an
Minutes closer to the business gistrict th

7
X g sirable features have to be
Z 2 discarded, and the railway
?,. company, taking into con-
N7 sideration its resources avail-
2 able, determines which fea-
poieda: tures are most essential to
s the welfare of the public and
the improvement of the ser-
Fig 1.—Dearborn vice as a whole.
are 5 <sibly some of The primary object of a.railway’s existence' is transpor-
i D.Umber of through tracks, and v{here I?Oh e other tation, consequently_ .the railway’s ﬁr'st attt?ntxon mus_;t be
5 tfalns pass right through the tern}mal wit 0d etting O given to the necessu.les of transportatlon.,.wz., the railway
iy Y than what is necessary for taking on 'alnbe ceen that tracks, cars and motive power. In a’ddltxon to these, : of
Das:fmg‘ers and baggage. From this 1t Wfl .ged into tWO course, there are many accessories w?nch are almost as im-
i enger terminals in general <an be divi ed a0 portant, and among these accessories are the ; numerous
S€S, viz., terminals of the dead-end type> 2% station buildings from the small one-man wayside station to
® through track s pat & railway the big city terminal which go to make up a big railway
n 3 | ; : : happens tha : stem.
COmpany i:rgiav:rllt}:/ec; z::hltc;j;iyin tll;e selection of 2 site st
ogl\‘“‘\ﬂ«v
gg&;-l”»""
—
=
elaware Lackawanna and Western Rallroad, Hoboken, N.J.
Pig. AP . 4 ;
hitects take over the design of a station
for , . the location of the ‘l:'Vhen t?: all:;ve to give consideration to the general
raiiwa:,tanon’ because it is tied dowzsby But wherever iy :;;ral::lti; of tyhe neighborhood and community in which the
| Possip a:dte:;llniiralczll:lggllcllln; fl(:)act:; 4 as close toe:?e 1’:‘:‘2 station is to be built. "I‘hebgt‘el::;:ral p;:lilfl 1:151txallny] re;’quire.
g aiual shoold be L gl e S s o e i s
the 220 business is anticipated, when it 15 @ :[r‘lhese features to the genera sbat that they should also set a higher mark
are terming) closer to the business district- Grand the community, bu ta fet];J e e ar
Te well illustrated in the city of Montreal. : 4 about for future developmen§ o e : y. G extent
tm Ry l(:as l?ts ;onaventu“ station SIt;até  nadian the railway company will be controlled by the wishes of the
W, i
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community will depend largely on the resources of the rail-
way and also on local conditions of competition, but it will
be usually found that the interests of the railway and the
public desires are Very closely allied.

Limitations are imposed upon the architect, such as the
size and shape of the land available, but everything should
be subordinated by him to the convenience and comfort of
the travelling public, and to the economic and efficient
handling of the railway company’s business.

Care should be taken that architectural effect should be
subordinate to utility. The building should, of course, be
made handsome and agreeable without undue expense, but
sometimes stations have been designed with very beautiful
and artistic effect, and with little regard for the convenience
of the people who use it, and on the other hand some very
plain and ugly buildings are the very best from the view-
point of comfort and expeditious handling of passengers and
the accompanying facilities. The ideal is obtained when a
station is designed to give the maximum comfort to the
public, and which also has a pleasing exterior and interior
appearance.

The necessary size of a terminal is a very difficult ques-
tion for the railway and architects to deal with. The con-
trolling feature is not only the number of passengers likely

R S
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Central station, New York, where the suburban tfac_ks arz
kept below the main line. The fact that passengers W& d
the line of least resistance must also be kept well in mm;
In a station with a large amount of through traffic there'af
always a great number of strangers who should be P o
for in the way of indicators and sign-boards denoting was
ing rooms, ticket, parcel and inquiry office, baggag® roOTh;
etc. Lighting is also a very important feature, 38° .
architect or engineer who designs a terminal with 2
mum of daylight and with the best lighting at night Wit2?

undue expense is to be praised. 4
£ i-
Another detail which is sometimes lost sight of 18 iianare

ness. With steam traction, locomotive dust and smO by
unavoidable, and in the interior, the building will be use o
all sorts and conditions of men, women and children, %0 " ¢
in the selection of building materials and in also the nte.ﬂ .
decoration, this should be considered and the station o nd
ed with a minimum of carvings, mouldings, ledges; ety be
some form of interior decoration used which can red 13; be
cleansed. This feature of cleanliness is one that shO

absolutely insisted upon.

be
" , eav €
The exterior of a station building should, of cours® 2
designed to be distinctive, and not to look like 2 fliﬂ°5
y [0}

factory, and this can best be obtained by a symmetr
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Fig. 3.—Long Island Railway Terminal, Long Island City.

to be using the station but also the rate at which they are
going to use it, and the general nature of travel from the
station. Again, the railway company has to take into con-
sideration the growth of its business and design its terminal
to take care of the business expected in 10 Or 20 years’ time.

The character of the traffic through the station makes a
big difference in its general design. The station which is to
provide for a large percentage of through main line travel
must be provided with large waiting rooms, lunch counters,
baggage facilities, etc., whereas a station with a large pre-
ponderancé of suburban traffic should be designed to give
easy and rapid access for large numbers of people between
the platforms and streets. The suburban passenger has no
occasion to stay any length of time and frequently only
allows himself the minimum of time to catch his train. In
a large terminal where there is a large quantity of both
through and suburban traffic it is sometimes desirable to
separate the two kinds entirely, avoiding considerable con-

fusion and congestion. This is effectively done at the Grand

. d"}
2 gOOdflthG

and masses rather than by decorative features.
ccoud®

is to have a clock in a prominent position, on @
close connection in the traveller’s mind of time

In a great many cases the design and gene
shape of the terminal station building is de,p<>,11derl‘3he§e i
Jayout of the tracks and platforms at the station- 32
turn are dependent on the method of operating‘ th
that in order to design the track layout the enginee’ is 0%
thoroughly conversant with this method. This, agaln'an‘ﬂed
pendent on the nature of the traffic, number of train® 4 aﬂd
and the rapidity with which they have to be nande® Jd
also on the proportions of through and terminal t2 e,c:tiC’fl
sundry other features which will be discussed 1D ?on. 3 il
with some of the terminals of which a short descnpﬂo s
be given. .o ¢
With regard to the track layouts, terminal Staﬂotatioﬂs’
be divided into three classes, namely, dead-en ':h both
through track stations and, thirdly, stations
through and stub tracks.

i€
ral $1%° “ye
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y at the end and
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Suallyrxlxz)gils of the dead-end class,
€ headhoy ed at the end of the tracks W
Partly ¢ Bk i 'type, or else it is located partl
Station ¢ Ceh-mde of the tracks. The Dearborn (Polk Street)
®adhoysge tylflago is a typical example of 2 terminal of the
dat, as will i‘; A plan of this station is shown in Fig. T,
€ the bus; seen, there are two tracks which accommo-
n‘_ilana Raﬂrness of the owners. The Chicago & Western
Tle, Chicagg_ald ﬁmd also its tenants, the Grand Trunk,
o ailwayg ’?‘dlan?polisx Louisville, Wabash and Santa
Stern Iud: he. station is operated by the Chicago &

Track 1ana Railroad.
oocasionalls ! and 2 in Fig. 1 are m
l.racks 3 ty at rush times they are used for
‘e trainS,OI\? are used generally for st
inhe Dlathrmsos' 0 and 10 are used for expres
di: €S above th:"emge about 670 feet in lengt
ha ®Mbarked fro tops of the rails. After the passengers h
ya:;ed o SWitTh? train, the Pullmans and day coaches aré
tur S, aboyt 514 mng engine to the car storage and cleaning
an(;led preparatz miles away, where they are cleaned and
" ®Xpress ory to their return journey: The baggage
oaches are placed on tracks 9 and 10, and the
On account © ber of
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mail, but

ostly used for
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passenge
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s and baggage
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cks, no particular platforms are assl
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When an inbound train ha -
out b?' the main line locomotivestob(te}iz cl::](::::j iy G
7 mile aV{ay. It is here cleaned and switched gae Zard about
ready for its return journey. Bhai srpress and bn made up
handled on the south side of the station when in aglga'ge are
The baggage cars are switched from the car storcar g3
soon as the train is backed out of the train shaege yard as
taken by a switching engine to an express platform, s

A statio.n of the headhouse stub track type is that of
Brighton & South Coast Railway at Victo: 0Lthe
don, England. This station has a very novel arra g
tracks which was designed by Mr. C. L. Morgfanngelf:?e?t %
it the peculiar local conditions. Some’ ycealres :;;
f the station became too small to handle the
company was obtainin;

tion of remodelling and enlarging the tjtl;lir;i, ;Zst};)e quelj-
up. In looking into this problem the railway companyr?;lfm;
ed into a comparativel i
Buckingham Palace Road on one side ayn:imtrhr:\;ostitli ll)z‘.etween
and Chatham Railway on the other. A certain amo o
widening was possible, but not enough for satisfactc‘;mt )
sults, consequently the station shown in Fig 4 was d f?’ .
to mee‘t the requirements. The novel feature of this aCSIEHOd
ment is that the platforms are made long enough to s
ate two standard trains, and the tracks are so ari:rcl(;?c-l

London,

gineer, to S
the capacity ©
amount of business the

themselves hemm
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e

Fupﬂrroﬁm

p...Afraam
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PuaTFosN

Fig. 4.—Londor, Brighton and Sout
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) put into whichever

May beoi trains, but they are simply
lay, \ROther mpty at the time.
W:S’er, A tha:f‘-rminal of the same tyPe
they 3t Hobok of the Delaware, Lackawann
Th;e are 12y an N‘]"' illustrated in Fig. 2-
tresse traing arlglnatmg and 118 terminatit |
Wid° ere o If‘andled on 14 tracks placed at 13 feet cen
% 700 are eight platforms 20 feet wide and one 17 feet
® rajlg, Zt;t long and placed 9% inches he tops O
thiln ine loctoer the incoming trains have
. Taing ¢ motive, or sometimes 2 switc
S are m the storage and cleaning yards.
trai;r?in Sh‘egd? up in the coach yard
Teg. 15 °Dera; zlnto which they are dropP
Doy, T Sched ed from a certain track ilt 86
yYees- Lo ule in the possession
I°a;rucks tocal express is handled fro™
ed ing, Cthe vhricuy teains.
hoy, he 1,4 ars placed alongside the expre
134 sie ‘Ype :tgLISland Railroad has 2 rerminal ©of
arg Oung tra?nlg Island City. There_are 135 0
tracks ins handled at this terminal ever
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h Coast Railway, victoria Station.
- can arrive.at or leave the inner end of the pl

forms without interfering with trains at the outer end f} at-
is effected by placing groubs of three tracks st his
platforms at the outer ends, which are reduced w‘iiﬁn the
venient switches and crossovers to two tracks at the P OB
ends. The old station originally accommodated six tm.nef
whereas the new layout provides platform and track :::csé

for 18 trains.

The method of han
hours is of interest.
panying plan to be ¢

that train

dling suburban trains during the rush
Supposing track No. 6 in the accom-
: le:'n and an incoming train is allowed to
enter right up to the inner portion. A following train can

t the outer portion of the

then run in behind it and stop a
platform. While this train is pulling in and unloading its
passengers the engine of the first train can run around i-t

and couple on the rear end, which now becomes the front
end, and it is all ready to commence its trip via track No

without interfering with the second train at all. An alten.laf
arrangement is for an engine to wait on the middle track
ain has. pulled in, and then take the cross-
o its rear end. After the first train has
one can pull in to the end of the plat-
engers, and its engine can run
he engine of the foregoing train

tive
until the first tr
over and connect on t
pulled out the second
form to take outgoing pass
around it as before, or else t

will couple on to its rear end.
(To be continued.)
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AN INTERESTING FILTER INSTALLATION. feet 6 inches wide. Light for the filter house is secured PY
—_ means of sky-lights in the roof. The installation called for
Probably no one phase of municipal engineering has twenty-four No. 5 Bell patent filters (provision having bes
attracted so much attention during the past few years, at made for an additional eight) and these batteries are 50 3
least in Canada, than that which has to do with the securing ranged that they can be operated as a whole or eﬂtlfely
and maintenance of a proper and adequate water supply. separate. Fig. 3 shows a general view of the interiol of the
In Canada, where new municipalities are coming into filter house and will give the reader a clear idea 288 toa
being so quickly, and existing communities are growing so arrangement as well as the interior construction of the housé:
’ methods of lighting, etc.

e The filters consist of steel shells ba""

et Soringoter ing hydraulically dished and flanged €

in which are placed pebble strainers whi¢

throug

will allow the filtered water to pass
every passage, absolutely preVentmg .

escape of filtering material. The ﬁlte.rmg

\] SRR medium rests on the top of tpe 5*.“‘;3 g'
3 Bk ey e Fixed in each shell and passing thr B
> o - wr”q the centre of the bed, is a hydrauhC cel i
' N chaft to which is connected a DUR
are pf?’

horizontal wash arms which in turn
vided with special valves and rakes: alter
hydraulic shaft is only used when the 50
beds are to be cleaned. The tWO roWs -

| /Filur 0
) b 0 8 four filters forming the batteries the
5 ks < S~ specially constructed turbines, fitted O 1d-
@7’/ R D5 %0 end of the inlet pipe which revolve accgu g
i S 51 ing to the flow of water passing tsw ich
‘ B the filters, working in turn pumpP ; ine
Q‘/? T take their supply of standard alumin A8
| i i T tion from small tanks and force thE Teme
B g ot : : ; for fltf
f P into the water supply on 1ts way ﬁed
| Fig. 1.—Plan of Works. N tion. After the alumina has been appixed
| the water is agitated and thorough!¥ Each
| while passing through the turbin®s: L
rapidly, it is quite natural to find such a great interest in of these batteries is supplied with a Venturi meter } the
this subject. accurately registers the amount of water filtered 30%
In order to place before the municipal engineers of Canada amount of wash water. iné
information concerning various types of filters used in Canada It will be seen from Fig. 3 that the overhead “ave_
itself, the United States and Great Britain, e

The Canadian Engineer has, during the
past few years, published descriptions of
various filter installations. By studying
the characteristic features of these various
plants municipal engineers have been en-
abled to form some idea as to their relative
values and thus be able to judge intelli-
gently when brought face to face with the
question themselves.

This particular article deals with an
English installation, that at Stockport,
which plant has a number of features which
we feel sure our readers would like to be
informed about.

The filtration plant proper is located at
Kinder, near Stockport, named after the
river upon which the reservoir is built.
The engineers for the work were Messrs.
G. H. Hill and Company, of Manchester.
The reservoir in connection with this plant
has a capacity of 515 million gallons, an
area of 44 acres situated in the valley of
the River Kinder. A plan of the layout will
be found in Fig. 1.

Fig. 4.—Alumina Tanks.

A : 2 . ordef
The filter house, shown in Fig. 2, is built of common crane of suitable capacity is provided for, and 12 o5

3 . . 1
br}ck faced with stone work and is 180 feet long by 39 feet facilitate manipulation, the marine type of platfor™ .
6 inches wide, with an annex 39 feet 6 inches long by 35 ranged along the top of the filters.
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Ca; E-ach of these filters has a diameter of 8 feet and has a
Pacity of 3,000,750 gallons per day of twenty four hours.
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through the washout valves and bell mouth to the sedimen-
tation tanks. The quantity of wash water used is about three-
quarters of one per cent. of the total
amount filtered. After this is done the
impurities in the wash water quickly pre-
cipitate in these tanks and the clear
water is then discharged into the river.
When cleansing is done it is only the
filtered water from the other filters that is
used for the purpose.

The process of washing out and stir-
ring is continued until the water issuing
from the washout tap is quite clear and
free from dirt.

As showing the efficiency of the Stock-
port plant attached, we print herewith a re-
port and test made by Sheridan Delepine,
M.B., C.M.M.Sc., assistant director of the
Public Health Laboratory, University of
Manchester, under date of December 21,
1912.  This report speaks for itself.

UNIVERSITY OF MANCHESTER.
December 21, 1912,

Fig. 3.—GCeneral View of Filter Hou

the water g0€S int? two
d with a capacity of
ly reserved for that
delivery of filter
¢+ draughts be-

te .
coveiegatSsmg .thmugh the filtet;
0,000 anks in the adjoining house an
Upose gallons each, which are purpose
Mater ¢ hese tanks serve to equalize the
tng ma?l the trunk main and thus avoid direc
n tl? upon the filters themselves. .
tankg € annex referred to are placed the 1.1
Inech;n'fls well as the machinery for ?ctqatm‘ T
almnin IS of the filters and the electric hghtmgd e
Wil 2 solution tanks are shown in Fig: 4 o
f © Doticed at the nearest end of the

me and alumina

g the washing
The

. indic
duge °I. These tanks have their own ﬂow' ma gt
suDD]y :D are so arranged that they malntrilll; o the filter
h°use_ 0 a distributing tank with a pall valv

Cleays; 24 hours and
takeg ¢ SINZ Of the filters is done once ever):r h‘its o/ s

1 g . inutes.
s acey he 24 filters about thirty minut " of idlean ater

thr‘)“shmplishEd by reversing the CcUrrert. current of
the'ﬁ]ters, at the same time passing 2

r House:

gy Fig. 2.—Showing Filte
Wa s arms,
TeVolys, (€T into the hollow shafts and was y means of 2

aring s ¢ wash arms through the P¢
the il’ni SUDDied for that purpose. 10 this
‘quickly UTities which have accumulated !

SeParated from the filtering materid

way

se Interior.

Public Health Laboratory,
York Place,
Manchester.
Sheridan Delepine, M.B., C.M.M.Sc.,
Assistant Director.
E. J. Sidebotham, M.A., M.B.,
Bacteriological and Pathological Section.
E. J. Sidebotham, M.A., M.B.,
J. E. Carver, MDD PaH,
S. M. Ross, M.D., D.P.H.,
Chemical Section.
H. Heap, M.Sc. |
Received on 13th December, 1912.
Nature of sample. . .Water Where collected.Kinder Reservoir

Name of sender.Bell Bros. Address ........... Ravensthorpe

UNFILTERED.
GGG

Quantitative Analysis Average results of examination

No. of kind
Bacteria

A, Acrobic micro organisms  No. of colonies
4 . . .
g in 3 days in nutri-  1n one gramme

growin . '
ent 'gelatine at 20° C. to 15’43 grs. water Recognizable
21° C. ’
Non-liquefying bacteria ’ 28 e ;
i i ta
uefying sy Lo
i Total 130

Other micro-organisms
B. Anaerobic Micro-organisms
FILTERED. Results of 3 examinations
TOTAL o
Analysis by E. J. Sidebotham

marks upon the meaning of the results of the analysis
erfect that comment is unnecessary.
~ Signed SHERIDAN DELEPINE

AS ABOVE

Re
The results are_'so.p.

o s o T

ration Company of Canada, Toronto, the
building the filters of the type herein
leted the installation of a plant at

The Bell Filt

Canadian company
described, have just comp

Haileybury, Ont.
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MODERN BLUE-PRINTING.

By P. M. Morgan.”

The Pease ‘‘Peerless’” continuous blue-printing equip-
ment prints, washes and dries the paper automatically, de-
livering the prints at the end of the dryer in a loose roll, free
from wrinkles or distortions, and ready for immediate use.

So noiseless is this apparatus in operation, owing to the
method used for electrically controlling the speeds, that
there is no objection to placing it in the drafting room. The
entire apparatus occupies a floor space of only 5% x 6% feet,

Fig. 1.

and there is no dirt or other objectionable features. It 1s
easily possible for one operator to print, wash and dry 100
yards of blue-print paper per hour, the apparatus consuming
during that time only 7 kw. of electric energy, 60 gallons of
water, and 30 cubic feet of gas. Where a smaller outfit is
desired it is equally practical to operate the machine for ten
or fifteen minutes at a time and effect a considerable saving
in the time and labor usually required in washing and dry-
ing. The printing machine can be used independently at
any time if desired for an occasional print.

It can readily be seen that by placing this apparatus in
the corner of the drafting room, the operator’s time, when
he is not engaged in operating the machine, can be used to
excellent advantage for other work about the drafting room.
These machines were designed for general practicability for
all classes of electric printing, and with especial reference to
low operating and maintenance expense. They are built in
various sizes, to suit the largest or smallest engineering
department.

Fig. 1 shows the machine ready for operation. The
paper may be printed in sheets or in rolls as desired. Two
spindles are provided underneath the feeding table for carry-
ing different widths of paper. The tracings and paper are
carried upward past a bank of arc lamps by means of an
endless canvas belt. The tracings are returned direct to the
operator’s hand as he stands in front of the machine; which
is a most important feature, as much saving of time is ef-
fected in this way. The exposed paper may be returned in
the same way or pass over the top roll of the machine. The
exposed paper may immediately be seen and the correct ex-

* Vice-president, The C. F. Pease Co., Chicago, Il
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2 y mov-
posure obtained before any prints are spoiled, mer'ely bye e
ing the finger on the dial of the rheostat which 18 placeC

the end of the machine convenient to the opera'wl"s I3
hand. : -
No transparent bands or expensive glass cylinders 4
used, but in place thereof a short segment of heavy Pe 4
glass, which is so mounted and adjusted that breakag e
practically impossible. Tension springs at either €B o el

: v
machine automatically take up the stretch of the can

7

: papeé

so that the most perfect contact between tracing aP s side
is obtained at all times, while a special device preven hea®y

travel of the belt. Fig. 2 shows the machine with thE o
enameled iron tracing tray pushed back and one Jamp * ey
down on the table, illustrating the method employed forlamps
ming the carbons and cleaning the globes. These arC note&
were especially designed for this machine, It will bfam s
that they are connected in at the bottom, and e'aCh )

provided with an aluminum reflector. The resistanc (ables
are carried away from the lamps underneath theﬁng ’
thereby producing a uniform light and largely reduct o

heat. All wiring is encased in steel tubing, and eal peinf
and motor is independently connected, the switches pine:
enclosed in a metal box at the left-hand end of the mact 458
By means of the individual connection it is necest?afi’l of the
only a sufficient number of lamps to cover the widt o
tracing being printed. No friction discs "OT belt®
used for controlling speeds, all speeds being 'ee
controlled directly through the motor. Any posSl? ¢
can be obtained, from four inches per minute, WhiC
sufficient exposure for the slowest negatives OT b e b3%
prints, up to six feet per minute, which our exIJe“fan B
demonstrated is as fast as the average run of traciﬂge 4riC
be properly fed to secure the greatest efficiency fl:Om ehe S5k
energy consumed. A fan is provided for circulating ®

as shown on the left-hand end of the machine.

25¢
i ¥ e Pe
Fig. 3 shows the blue-printer connected with th 25565

. . . r P
automatic washing and drying machine. The pap€ asher
over the top roll of the printing machine into the

Fig. 2.

NTEE
where it is first washed by a spray of clear water’ tl::' d
a weak solution of bichromate of potash which i8 P o 05
over and over from the tank shown in the rear of ich the
chine; and lastly by a spray of clear water, after WW. Jinf
paper passes up over the dryer and down into.the ende"‘”
up device. The printing machine may be used indeP
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When des;
€s i X
i a clutch on the washing

d by si 2
ang ; y simply pulling out
drying machine. g

When ¢

it th customary to keep

he apparatus is not in use it is
one end extending

read .
ed up with a strip of blank paper,

Onto th

énd int: tehnd % t,he feeding table of the printer, and the other

leag, e re-winding device. After the run is finished the
the feeding

a er is
placed on one of the spindles under

table
th gy
» the sensitized paper is cut off a few inches beyond the

Fig. 3.

end
sted onto the end
til all of

the

of

¢ 1teha?i;:s’t tracing, and the end is pa
] € Drintg ., the machine being allowed to Tuf. un
®ader g ave passed into the winding-up device and
again in the machine ready for starting.

—_— -

NEW STREET PAVER.

The 1 SR
that theyChaln Belt Company, Milwaukee, Wis., ann.oun(fe
DI‘OVided are now manufacturing a Daver The machine 15

that it can be

Wit y ) !
h a reversible traction drive S°

moved forward 0T backward by its

ction drive is

own pOwer- The tra =

fitted with a friction clutch. 1t 1d

A AMTH connected to both rear wheels anl
i is sufficiently powarful to Pprope
n incline of 15

the machine UP a

degrees.
No platforms ©F runways are
if the material 15

i d
required an s the ma-
chine it can
from the supply pile t
end power loade

paver is equipped ;
feet long an delivery pucket.

The concrete 15 " e
the mixer into the dellYerY buckets
which travels on

Street Paver,
el The boom €am

e o :
::re Of‘f '11§}? degrees, and a street 50 feet wide €2 .
gar::rete an; iboorn bucket will hold s full B2 pt
ty . Oben s provided with an auto s
mj, POSit ti automatically at any place ¥
’o:er’ "= conarete. When the
hedi essg;;te closes automatically:

g Stitut an 18 feet in width a g1aV!

ed for the distributing oo™
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JILLUMINATING ENGINEERING SOCIETY.

At a meeting of the Convention Committee of the Illu-
minating Engineering Society, held in Pittsburgh, Friday,
May 16th, it was decided to hold the next annual convention
in that city during the week beginning September 22nd.

The Convention Committee consists of Mr. C. A. Little-
field, New York Edison Company, chairman; MrloP. e Ss
Miller, Electrical Testing Iaboratories, president of the
Society; Mr. H. S. Evans, Macheth Evans Glass Company,
Pittsburgh, Pa.; Mr. W. A. Donkin, contract manager
Duquesne Light Company, Pittsburgh, Pa.; Mr. D. Mc-
Farlan Moore, General Electric Company, Harrison, N.J.;
Mr. M. C. Rypinski, Westinghouse Electric and Manufac-
turing Company, New York; Mr. C. J. Mundo, General
Electric Company, Pittsburgh, Pa.; Mr. J. C. McQuiston,
Westinghouse Electric and Manufacturing Company, Pitts-
burgh, Pa.; Mr. W. J. Sterrill, United Gas Improvement
Company, Philadelphia, Pa.; Mr. S. B. Stewart, Phila-
delphia Company, Pittsburgh, Pa.; Mr. T. J. Pace, West-
inghouse Electric and Manufaoturing Company, Pittsburgh,
and Prof. H. S. Hower, Carnegie Technical Schools, chair-
man of the Local Section of the Society.

Mr. W. A. Donkin, of the Duquesne Light Company,
of the Local Committee on Arrange-
h will have charge of the Convention. Mr. J. C.
of the Westinghouse Electric and Manufacturing
was appointed chairman of the Publicity Com-

was selected as chairman

ments, whic
McQuiston,

COmPaDY)
mittee, and will make all arrangements for advertising the
Convention.

hundred engineers from all

It is expected that several

the country interested in lighting in its various

be present, and the progrmme, details of which

have not as yet been completed, will consist, in addition to

the technical sessions, of a reception and dance, several

excursion trips and visits to various industries in Pittsburgh.
e ea>e——

RAILROADS ON ELECTRIFICATION.

parts of
forms will

CHICAGO

t of the steam TOa
ment toO the commi
cil, on May 12th, an

ds which enter Chicago made a
ttee on railway terminals of the
d requested that action be
another year on a proposed ordinance, which,
not specifically require electrification, under
thority of the city orders an abatement of all
the nuisances occasioned by the operation of locomotives.
The statement points out that the railroad situation in
Chicago «tjg entirely different from that in any other part
of the United States where electrification of terminals has

been ;mempted.’

Eigh
joint state
city coun
deferred until
while it does
the police at

EESRRTONTST

h the development of their busi-
nks-Morse Company, Limited,
s. Pringle & Sons, Limited, of
h will be situated at the corner
Streets, that city. This build-
sense of the word and will be
nately take care of the various

{t will have seven floors and
It of reinforced concrete with
feature of the building is that

which makes it possible for a five-ton truck to run into the
pasement. The elevator equipment will consist of two freight
er elevators. This building, when complete,

and one passeng’ . : :
will house the entire business, including the storage and
demonstration rooms, as well as the repair shop, and will

prove 2 very decided addition to Montreal’s business

buildings:

er to keep pace wit
ness, the Canadian Fairba
have had designed by Messr
Montreal, a new building whic
of St. Antoine and st. Cecile
ing will be modern in every
speciﬁcally laid out 0 adeq
departments of the business.
2 basement, and will be '?ul
brick facing. An interesting

In ord
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BOOK REVIEWS.

The Cas, Petrol and Oil Engine. Volume 2. By Dugald
Clerk, D.Sc., F.R.S., M.Inst.C.E., and G. A. Burls,
M.Inst.C.E. Longmans, Green & Company, 39 Pater-
noster Row, London, Eng. 8 Vo., VIIL., 838 pages;
478 figures. Price, $7.50.

The name of Dugald Clerk is too intimately associated
with the literature of the gas engine to require any comment,
and Volume 2 of the Gas, Petrol and Oil Engine, produced
in co-operation with Mr. G. A. Burls, M. Inst. C.E., is a fit-
ting sequence to what he has previously produced. This
book as a whole, will form a welcome addition to the library
of anyone concerned with the development of internal com-
bustion engines, while chapter three, dealing with igniting
arrangements ; seven, petrol engines; eight, some petrol en-
gines described, and nine, on carburettors, will prove speci-

ally instructive to those interested in automobiles or motor
boats,

As the authors state, Volume 1, ““On the Thermodynamics
of the Gas, Petrol and Oil Engine, Together with Historical
Sketch’ was published in 1909. The sequel to this, Volume
2, deals with practical problems of design, construction, and
operation of these engines. Commencing with chapter one,
the reader is shown the development of the four-stroke en-
gine, and given the results of tests made on various types,
while in chapter two a similar method is adopted with regard
to two cycle engines.

Igniting arrangements are discussed under the follow-
ing groups: (1) Flame method. (2) Incandescent method.
(3) Methods depending on Catalytic, or chemical action. (4)
Electrical methods.

Section two of this chapter treats on ignition in small,
high-speed petrol motors suitable for motor cars and boats,
and section three of sparking plugs.

Speed regulation, governors and governing methods are
fully described.

Chapters five and six, on the various fuels used in in-
ternal engines, are more than ordinarily valuable. The vari-
ous fuels are described and compared and the whole matter
covered in a concise and thorough manner.

trol engi]']eﬁﬁ
oil engin®
e Ciprocatlng

The remainder of the book deals with pe
carburettors, heavy oil engines, marine gas and
with an appendix on the acceleration of - the 'r o
parts. The book as a whole forms a distinct addition
literature of internal combustive engines, their fuels 3P
cessories. The entire subject is thoroughly COVer‘?I:lstra_
matter lucidly arranged, and the many tables and il
tions add much to an interesting and useful work.

formula®

The Practical Railway Spiral. With short working Bl g
the

and full tables of deflection angles, tog¢€
examples by L. C. Jordan, B.S., C.E., Prmc_?:itu ;
the Civil Engineering Department, Heffley 10 d

ral
Brooklyn, New York. Publishers, D. VanN°'°’i;5.
Company,; New York. Illustrated; 155 pp-; 4
6% ins. Price, $1.50 net.
: oach e

The author adopts as the rule for the close aPPI%" ]
the ideal in curves: Divide the spiral length into si¥ eture
parts; lay out 5 per cent. of the desired degree of curva
in the first part; in each of the next four equal Pafts‘? nd
spiral length attain 20 per cent. of the desired degree’ re-
in the remaining portion of the length accomplish eob-
maining 15 per cent. This rule is given because Of thera e
jection to the ordinary spiral on the grounds that the ge it
of each rail due to run-off is curved at the ends wher
joins the track grade, and that due to the play in g"‘ugeurve
outer wheel flange in leaving the tangent for the €
strikes a blow against the rail as it is brought against ll'tief’
curvature. Whether the rail will improve the riding qua?
of the track can only be determined by trial. 1 fot

The tables in the book are all for the six-cord SPIZ )
lengths of 150, 225, 300 and 450 feet. A spiral Ieng'tl.1 Y
feet for ordinary curves and 300 feet for high-speed 15 ahod
cated regardless of the degree of curvature, but the mf
of using other chord lengths and degrees of curvaturé = a
plained on the basis of constant angles and deflections
constant ratio of length to radius and varying angles b 20
flections in the ratio of length to radius when the rati 18
constant.

-

The author brings out in the book the present '111‘:;:,
sistencies in the use of spiral curves on American e wir )
and recommends a carefully worked-out and practica1 o it
as described above. It is designed on the principle © d of
ing the rate of tipping or run-off of elevation at the ent.
the circular curve to two inches per second of time, el‘?viheg,
the outer rail for centrifugal force to a maximum of 617 ond
and limiting the speed for the sharper curves to corresP
with the length, "

Apparently the author would like to standardize !
tice and get away from the inconsistencies in pl'acuce.o the
railways, some of whom vary the length of spiral W tioD
degree of curvature, some with the amount of super- & 1 :
some with the speed of the fastest trains, and s0™° abo%

the length of the spiral from a bending of two of the

ral’
n P he

r

causes. b o
The book, in its tendency to standardize. Pf‘-ffl ptow :
spirals is deserving of all success. We believe it wi 1]

of interest and value to all railway engineers.
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By S. Whinery.
Company, New
116 pp. Price,

Shecif
catj
;‘:;i for Street Roadway Pavements.
Yorklsheq by the McGraw-Hill Book
3 . Size, 6 ins. x 9 Ins.; cloth,
I net.

iBhis. ;

LIS 1S th, =¥ Al

€ditioy, havinthe second edition of this Wwork, the original

. eXceedin lg been issued in 1907. The work will be found
gly great interest to those who have to do with

the

COnstry et
: uct ; ) :
ﬁl°11 t0 a lar ion and maintenance of pavements as, in addi-
cally ge amount of information on specifications speci-
ook, Part 1L,

cnmprzs?l;h1Ch is included in Part I. of the b
Q.n Street i 2(? pages, is devoted to instructions to inspectors
tica])y, all tavmg work and will be found of great Use: Prac-
Cation Subyp.es of pavements are dealt with and the specifi-
S Valuabimtted covering these pavements will be found
Te to city engineers and municipal quthorities in
hhe book contains very cOpious foot-notes and
0S¢ inge, e \vo'rk is one which will be welcomed by all
?ted in the question of road construction and

By Arthur Danby.
Limited; London’
cloth bound;

Natlll'a|
::;;f“ASpha"S and Bitumens.
Englahers, Constable & Companys
illuS-trafég PES 4% ins. X 7% 1083
he auth ed. Price, $2.50 net.
Casiona] c.)r opens with the statement that beyond the
sts iSsyeq articles in the technical journals and the pamph-
Dhaltic m b}.' the manufacturer, producer OF seller of as-
‘111 Odery cgten.als there is no English work that
Beolog, VCriNg this subject. The book deals Wi
o > fistory, properties and industrial applications 0
s a great dea

ral o

X c :

Of' in orm k asphalts and bitumens, and contain
y and a1l who have to do

Vith A ation that will appeal to an

D“"Doseg Production, sale or use of these materials for any

Tock . Whatsoever. The hook g0€S into the geology #
¢ rock asphait an

e as

::;‘mer?sh :al;lsisand bitumens ; the sources o i
To f ‘\;he tory and ancient uses of each of these ;
R‘C aSDhahre to test and analysis, physical pro.pemes 0
‘l:ve 2 Speci The use of rock asphalt fof mastic work 1
Daor%g > flrlllla'1 C%lapmr. Altogether the wor}c is 0
mra-ively lit lof interest on a subject which e
Wzk g Cleat e known, and will prove exceedingly UST s
S -t they T to many who are using these materials JUuS
e ¢ Tare_ The author has omitted unnecessary techni-
h:(’k s om;srs have been kept as simple 29 poss?ble__and tllle
windle find a large sale because the subject 18 most a.b);
Qll;h A inge he author has clothed an otherwis‘e.dry‘ subjez
nd mannerre st that holds the reader’s attention in @ P

y useful in

rans
m'83|°
N Line Formulae. By H. B Dwight-

by 4
< BRI Y T
anNostrand Companys 25 17 tables:

ew '

1 York. Cloth; 137 pages; 28 figures
) 1Ce, $2.00

tio 153 obj . ‘ :

i J€ct of this treatise is t compile 2 get of instruc

m to make electncal

Safoyi. OF engi

C > 1 i 1

oulatlousgfneers which will enable the sible
Unt Or transmission lines Wit the least B

work,
The first five

ShEes =S boo
q§t§rs ar:_( May be divided into two parts: dinary
Seeq Antan e, designed for those WhO haV&i o 7 e
n Wwith alt. i ¢ calcu ations. £
ernating curren mathemaﬂcal

Qeps Secty
Tlya e Ction
at n is for ins the
reference and cont? . 1ine work:

A lon

tra Of t . .

dete n-smiSSionhé formulae used 1n transm1551on pr g
rmning t line regulation chart is res?nte

Drg,, . .© Vol ransformer regulation and efficiency: e
Vil g i e sho

missi lnvaluable is clearly written and the formd gy

on Work e to electrical engineers intereste in
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Railroad Construction. By Charles Lee Crandall, M.C.E
and Fred Asa Barncs, M.C.E. Publishers McGraw:
Hlll Book Company, New York. 321 pp. "6 ins fa'W'
ins. ; cloth bound; illustrated. Price, $3’.oo ne't s

.Th.lS w‘ork, so the authors tell us in their preface hac; it
beginning in some notes on railroad construction whi,ch welrs
ﬁr'st prepared about twenty-five years ago and issued o
mimeograph form for the use of students at Corn(-llLU i
versity. ‘ ' 2

The first chapter of the book takes up railroad constru
tion generally and covers estimates; right-of-way ; outlineC;
of construction; clearing ; shrinkage; overhaul; et,c Chap-
ter two is devoted to earth work and contains ’a nu.mber (I:f
illustrations of well-known earth removing equipment such
shovels, scrapers, graders, plows, dump car; .etc
Chapter three deals with the subject of rock excavating : rin:
ciples of plasting, explosives, etc. Chapter four takes 1’11? the
subject of tunnelling in which the various methods used in
different countries are described and illustrated.  Other
chapters of the book cover the subjects of masonry, culvert
work, foundation, track material, trestles and bridg’es esti-
mates and records. At the end of each chapter is gi'ven a
table of references which will doubtless be found exceedingly
useful to railroad construction engineers. There is a very

full and complete Cross index whic
of the book, as too many books are spoiled by the absence

of a comprehensive and serviceable index.

struction for pavements and Highways. A pocket
contractors and inspectors. By
M.A.S.C.E., F.C.5,, consulting
d by McGraw-Hill Book Com-
Street, New York. Size, 7 ins.
binding; pp. Vv + 155 Price,

as steam

Asphalt Con
book for engineers,

Clifford Richardson,
engineer. Publishe
pany, 230 West 30th
x 4% ins.; flexible
$2.00 net.

This book, as the author states, is written with a view
of supplying necessary and helpful information in regard to
ic concrete and asphalt broken stone pavements. It
d a demand for highway enginecrs, contractors,
who are schooled in this work far in excess of
been that many of them do not
realize the jmportance of careful attention to details which
is necessary to insure complete success in this line of work.
The author states that the pocket book has been prepared
with the hope of insuring better work in the future than has
been done in some Cases in the past. Its form has been
selected SO it can be readily carried in the coat pocket for
reference 00 all occasions.

The book is made up of seventeen chapters and an index
which should be 2 great help in rapidly locating desired
of information. Chapters L. 1L and III. are very brief,
g in all 2 total of eight Pages and are titled: Intro-
en Stone, Foundation. Chapter IV. deals with
«The Intermediate Course.” Chapters V., VL and VIL are
on Mineral Aggregate-Fﬂler and Dust-Native Bitumens.
Chapters VIIIL and IX. are on Fluxes and Cement. Chapter
X, is the longest in the book, containing about fifty pages,
and is on Surface Mixtures. Chapters XI., XIL and XIIL
deal with Maintenance and Repair, The Plant, Work Upon
the Street. Chapter XIV. is advice to engineers, contractors
and inspectors, and 1is made up of suggestions to the above
three and 10 citizens. Chapter XV. is upon Preparatory
Work; Chapter VI Methods for Examination of Bitu-
minous Materials and Mineral Aggregates; Chapter XVIIL.
contains instructions for taking samples and specimens for
examination; Chapter XVIIL, reference Tables.

~ The book should prove very handy to contractors and in-
spectors and to engineers not fully posted upon asphalt pave-

has create

and inspectors
the supply and the result has

points
makin
ductory, Brok

h forms a valuable feature .
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ments and highways. It places simply and concisely before
the reader the principles and reasons for the best highway
practice and should prove very serviceable in the field for
which it was intended.

Rainfail Reservoirs and Water Supply. By Sir Alexander R.
Binnie, M. Inst. M.E., F.G.S., F.R.M.S., M.R.L
Publishers, Constable & Company, Limited, London,
England. Size, 5% x 8% ins.; cloth; 157 pp.; il-
lustrated. Price, $2.50.

This book is founded upon the Chadwick Trust Lectures
delivered by the author at the Institution of Civil Engineers
in February, 1912. The object of this treatise is not so much
that it might be regarded as a treatise on waterworks en-
gineering, but more particularly to illustrate some of the
salient points connected with what the author regards as one
of the most difficult branches of engineering. The book
deals with the questions of water and water supply in their
broadest aspects, and goes into the question of the sources
of supply; gravitation versus pumping; drainage areas;
rivers and pumping works; aqueducts; conduits; intensity of
floods; evaporation, etc. The chapter on filtration contains
2 number of illustrations of mechanical filters, including the
Bell, the Mather and Platt, and Ransome filters. The book
is fully illustrated and will doubtless prove of great interest
to all students of the subject. A feature of the book which
deserves a special commendation is the full cross index. It
enables one to find in the minimum of time just what he
wants. The book contains 56 plates and tables, and the data
gathered together are drawn from various parts of the world,
but particularly from Great Britain. The book will have a
very special interest for Canadian engineers, in that its
author was recently in Canada, having been called in com-
pany with Dr. Houston by the city of Ottawa to report on
the water problem as applied to that city.

Reinforced Concrete Bridges. By Mr. Frederick Rings,
M.C.I., M.S.A., C.E. (Ger. Inst.) Architect and
Consulting Engineer. Published by Messrs. Con-
stable & Company, London, England. Size, 7% ins.
x 11 ins.; 186 pp. Price, $6.25 net.

The book is devoted specifically to the use of reinforced
concrete with special reference to bridge work, and includes
what to the author seems the most important features and
facts the designer of bridges should be acquainted with.
The bridges illustrated comprise a large variety of types
common to the bridge engineer. The book discusses the ad-
vantages and disadvantages of reinforced concrete for bridge
work. The question of waterproofing materials to be used,
etc., is taken up in the introductory chapter. The succeed-
ing chapters are devoted to Bending Moments, Stresses and
Strains; Loads on Bridges and External Stresses; Culverts,
Coverings, Tunnels, etc.; Beam Bridges; Calculation of
Girder Bridges and Work Examples; Design of Arched
Bridges and Abutments; Examples of Arched Bridges; etc.
The work is most profusely illustrated by very excellent
photos and line engravings, and will doubtless be welcomed
by bridge engineers interested in reinforced concrete design
and construction as a valuable addition to the literature on
the subject. It contains a number of folding diagrams and
from pages 158 to 181 there are a series of tables which will
be found exceedingly useful to bridge engineers generally.

Rules and Regulations for Inside Electrical Installations.
This is a book of rules issued by the Hydro-Electric Power
Commission of Ontario and contains 129 pages. It discusses
the subjects of installation work, wiring electric plants,
grounding, maintenance and operation, and also instructions
on resuscitation from electric shock. The book is illustrated

Volume 24

who is €%

and will be found of special interest to everyone s
ric plant?

nected with the installation or operation of elect
any kind whatever.

—_———

PUBLICATIONS RECEIVED.

Canadian Peat Society.—Illustrated journal issued i
Canadian Peat Society, Castle Building, Ottawa, Ont. fist

United States Department of Agrlculture.——Monﬂ_’ly "
of publications as received by the department, Washing
DiE. [letin

Ore Dressing and Metallurgical Laboratory.—B%" i
160. Issued by the Mines Branch, Department of M
Ottawa. X . uarys

Revenues and Expenses of Steam Roads for Js“Coﬂ“
1913.—Bulletin No. 50. Issued by Interstate Commerce
mission.

Annual Report of the Philadelphia Bourse-
second annual report as presented by the directors
of May 13, 1013. . nal

Canadian Forestry Journal.—Sixty-four pageé
dealing with forest conservation. Issued by the Ca
Forestry Association, Ottawa. ate

American Society of Mechanical Engineers-—‘l11ustr
journal published by the society, May, 1913. Address:
West 30th Street, New York. 5~

Specification of Peebles’ Standard Turbo Aiternat® LB
Specifications of alternators. Issued by Bruce, Peebl®
Company, Limited, Edinburgh. 4 of

Mine Inspector of the Territory of Alaska-——Repo ent
mine inspector for the fiscal year. Issued by the Depart™
of the Interior, Washington, D.C. ¢ he

Forest Service Investigations.—Illustrated review o "o
work conducted by the Forest Service; issued by &4
Graves, United States Department of Agriculture. Grest

patents.—Illustrated official journal of patents o pa?
Britain, April 9, 1913. Issued by the Patent Office, Sout
ton Building, Chancery Lane, London, W.C. Price, S5l

Forest Gonditions.—Illustrated bulletin issued by i
Dwight, M.F., Department of the Interior, Canad®

€
forest conditions in the Rocky Mountains forest feservselec.
Selection of Explosives.—Illustrated bulletin 02 theations.
eT

tion of explosives used in engineering and mining op Mine®”
Issued by the Department of the Interior, Bureau ©
Washington, D.C. tion™
American Railway and Bridge Building Associ® palti
Proceedings of the 22nd Annual Convention, held a¢ erot®
more, October, 1912. ¢ ins. x 6 ins.; 295 PP-3 il
illustrations. Price, $1. Apply C. A. Lichty, secretary’
West Jackson Boulevard, Chicago, Ill. e in
Cood Roads.—Hearings before the Joint Commlttrt 1.5
the Construction of Post Roads, January 21st, 1913+ ° arfs
9 ins. x 6 ins.; 220 pp. Apply A. W. Prescott, sect 05t
Joint Committee on Federal Aid in the Constructio®
Roads, Washington, D.C. oad™
Tests of Reinforced Concrete Buildings Under . a18°
An interesting, illustrated bulletin on the tests of thre® " pe
buildings, by A. W. Talbot and W. A. Slates. Copies ™ gis
obtained from the Engineering Experiment Statio™
versity of Illinois, Urbana, Illinois. pmaﬂ'_
Report on the Tractions Improvement and pevel’! o 1%
of the Toronto Metropolitan District.—A most exhaus® gos
port taking in all phases of transportation as it eccovefs
ronto and outlying districts. The text of the report ai‘d
present traffic conditions; car lines recommende‘i_; o entd”
service requirements; costs and returns. Contalfls 28¢%"
six photographs and drawings. Forty-eight 6 X 0 e
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Hec()n 3
naiss:
ance Along the National Transcontinental

way in

Dohn A. Dres:sumern Quebec.—Interesting booklet written by

Lals with 1h er and published by the Department of Mines.

1005 ang ¢ e general geology, description of land forma-

Dalachjay, hig?fblrraphical character of the Laurentian and Ap-

he concl:'einds and the St. Lawrence lowlands.

Working vdi e House and Its Construction.—A practical

me containing important details involved in the

Const
¢ Tuctig
ing n of ; : s
18 interjor andconcrete dwellings. Nicely illustrated, show-
exterior views of noted concrete houses.
d Cement

Ssued b

anufact}:lrgze Association of American Portlan
Prod“eer.séaLand Title Building, Philadelphia, Pa.
€rnaeq, Iss FOWorer in the United States.—BY R.
a nicely illustrated bulletin dealing with the

Drege
0t stat
u "
mlas'&furDaCeS of the producer-gas POWer plant, fuel-testing,
anyf and coke-oven gas plants. Als0 the views of
ducer-gas plants,

acturer
has attazil owners and operators of pro
ed map showing graphic distribution of pro-
d by the Depart-

UQer
“8as "
pPlants in the United States. Issue
s, Washington, D.C.

Penn., send us

Rajj

€nt Of
B The ::: If]teri"r: Bureau of Mine
ofulletin Noadmg Ir.on Company, of Reading,
of the Illm(; 10, which is devoted to an illustrated description
. Dew featur gas engine, which engine possesses 2 number
atures. “The engine is intended primarily for driv-

electr
ic
generators, pumps, rolling mills and other heavy
ctor. To those

. seryi
;e erestedlcfnofheratiﬂg: at a reasonable load fa
1 for 5 e subject we would strongly advise them to
8laqly Sentcgpy of this bulletin and we are Sure it would be
th Bulietip ¥ the manufacturers.
Vis; Uniteg St:ft Revenues and Expenses of Stea '
B OF siar; ?s'*ThiS is a pamphlet prepared by the di-
atistics and covers the revenues and expenses of

l‘ailw

B a

ng ¢ ¥S during the s t-

0 e month of February, said railways repor
In the bulletin

. t e
:",:113, 5 ouirétegstat(}.COmmerCe Commission-
°pes and  thej pera,tll"g revenues and €xpenses of large rail-
o rajﬁn’g ex r principal subsidiaries showing whose total
Maing 36 Denses exceed one million dollars: The pamphlet
Sep; °"q;la Pages, g ins. x 12 ins.
tEZ‘Dtion Ofyt}‘lﬂater Undertaking.—This is 2% illustrated de-
firp, andy Fi]? new filtration plant at Torquay- Issued .by
Dagj < iHstaller- Company, Limited, of London, by which
sl‘etlt ot two ation was carried out. The plant has a ca-
W ¢h o the and a half million gallons P¢f day and the
et °T engine, work done is written by samuel C. Chapman;
dia‘c ntains ’t‘; of the municipa]ity of Torquay-: .The pamph_
Crr S, one ;llve Dagts, o hali-tone illustratio? and thwo
S Section, owing the layout of the filters and the other

m Roads in

Te %og
bea S¥stemg of and comparison, data regarding the hlg \
Unj, & Upon the leading nations of t and sta:clstlcs
e te e federal aid in highwa ent in t'he
of . f the e Compiled by the Hon. Jee
Ma %ads for int committee on federal aid in the construct'IOD
Tch the United States CongTess: Revised print
folded charts: Ap-

he world

J. Bourné,

my ot
> 101 ¥ ?
Aig A ¢ Prg 3. 12 ins. x g ins.; seven :
. the Coescon’ secretary, Joint Committee 07 Federa:
Dstruction of Post Roads, Washington
discussion held

X

at Pert
a Evi
?inee Ceting dence.—Verbatim report of a :

I ug‘e0f the American Institute of Consulting En-
g, DOst e:?}f W. Stern, secretary: 4
: austive discussion on the subject referred *

he pamphlet

and 1s co

b ntaj $

Will y, ined in the fifty-eight Pag 3 the privileg®
e
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of
l'ead. £l Tepay
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and one that is of great importa
fession. : nce to the engineeri
i discussTigz-f?vl[]:w}l{ng well-known engineers tooku;irfr?-
M. Cary T. .Hutc.hinL‘dOIPh Hering, Mr. Gustav Lindenthalln
S Franl-sin, Mr. L. B. Stillwell, Mr. Sanfoni
M. A]fred, Nol;le . :i i \V%terman, Mr. Livingston Gifford
The discussir;n :a Mfr E. W. Harrison. ’
brought to the attenti s full of information that should be
s i giv on of every engineer who is likely to b
the courts andg e expert evidence where cases are bef "
s \.vhere engineering knowledge i efore
makes good reading. edge is needed. It
e e e —

CATALOGUES RECEIVED

All Famous.—Illustrated
: pamphlet,
the Heine Safety Boiler Company, St. Llo(ixigagl\(/}s. B e
The Universal Crane and Exoavator.—’llluos:trated
cata-

logue; 15 pages. Issued by the C. O. Bartlett & S C
now Co.,

Cleveland, Ohio.
American Vanadium Facts.—Illustrated catalogue pub

lished by the American Vanadi
e um C :
Building, Pittsburgh, Ral ompany, 341 Vanadium
Sl H.ardy simplex Hammer Drills.—Illustrated
]o.gu.e showing three types of drills. Issued b NF cata-
Limited, 318 St. James Street, Montreal. y Mussens,
.Blacksmllthlng and Drop Forging.—Illustrated bulleti
dealing particularly with heavy forgings. Issued 2 ope
the Tate-Jones & Company, Inc., Pittsburg, Pa sy
Bayer Rall.way Speed Recorder.—Illustrated catalo
ion and instruction for applying and Opegrl:t:'

giving descript
Issued by the Chicago Pneumatic Tool Co

ing recorder.
Fisher Building, Chicago.
The United States Craphite Company’s Products.—Il]
—lllu-

strated catalogue issued by the United States Graphite C
pany, Saglﬂa\v.‘, 'chh. Deals with the company’s gra Em
products and is intended to serve e inds ag' COnvei' 1ti

1en

reference.

The B. Creening Wire Company, Limited, of Hamilt
send us 2 “OP% of their catalogue which contains a ver ‘ forll'
illustrated description of their various syp :‘1
eci-

and complete
alties. It also contains an historical sketch of the busi
iness

which was started ’way back in 1858. The catalo
tains 228 pages, is fully indexed, and contains amogue con-
other things a number of interesting tables which wiﬁ ?any
interest to all those who use wire goods of any descri t? of
Text Book on Corrosion.—An interesting bulletinp e
lished by the Stark Rolling Mill Company, of Canton Orilu‘b-
sole producers of Toncan metal. Contains interestin;g ; l}c:,
nical information on the introduction of mild steel, rust ecé
corrosion, chemical electrolysis, conservation of I;letals anf
ficiencys elimination of corrosion, and value of galvani’z'e )
steel. Is nicely illustrated, showing prominent installaticl)ng
of Toncan metal, and is a complete compendium of all necens
sary information in reference to sheet metal. -
The Creat Market street Paving Contract is the title of

on interesting booklet issued by the United States Wood Pre-
serving Company. Copies will be sent to interested persons
on request by the Canada Creosoting Company, Canadian
Pacific Building, I King Street East, Toronto. The booklet
tells how the Market Street Merchants’ Association of Phila-
delphia, Pa., decided to use wood block when they investi-
of repaving Market Street after the street

gated the problem
ruction of a subway. The re-

had been torn up for the const
port of the committee and a report by a firm of paving chem-

ists, newspaper clippings, illustrations of streets, etc., are
9,

included.
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vancouver, B.C.—Vancouver has lost more tha:rziioéw,

COAST TO COAST.

Toronto, Ont.—Chief Engineer F. A. Gaby, of the On-
tario Hydro-Electric Commission, reached this city after a
five months’ flying tour of the continent. His mission, which
was to gather electrical data towards the more efficient opera-
tion of a power and lighting system, he claims was very
profitable. Much technical information dealing with power
production was gathered and this will be embodied in a re-
port for submission to the commission. ‘‘Ontario leads in
transmission lines,” was the comment he made on the prob-
lem of distribution. He told of a scheme closely resembling
that of the province which had been formed in Sweden and
was now on a running basis. The same ideas of carrying
power to homes and farms were used, but whereas in some
ways their operation was an improvement, he declared that
the transmission line system here outclassed any he had
seen. He stated that little public ownership on a large scale
was apparent, but that several thriving cities, especially in
Germany, managed their own systems. France, Germany,
Switzerland, Holland, Sweden and England were visited and
their leading electrical plants inspected.

Toronto, Ont.—The good roads programme of York
county was brought before the Ontario cabinet recently and
is at the present time obtaining consideration. After the
usual system by which the government advances one-third of
the amount raised by the city and county, the $300,000 voted
two years ago has been expended. Now, in view of the plans
of the government as to a broader policy for old Ontario, it
is a question how far roadways should proceed under the old
standard. York county, which was represented by Lionel H.
Clark and Engineer James, has voted for additional expendi-
ture, and seeink ratification from the minister of public
works, the best method to pursue under the circumstances is
being debated in cabinet. It is understood that if the present
plan goes through, the sum of $100,000 will be asked of the
government.

Montreal, Que.—That the $2,000,000 floating drydock
placed here last fall is likely to prove to be a white elephant
is confessed by shipping authorities. It was thought that
shipowners would use the dock for all repairs needed by
vessels, but it has been found that no company will put a
ship in the dock while there is the slightest chance of send-
ing it to British ports for repairs. A case in point is that of
the Elder-Dempster steamer ‘‘Benguelo,’”’ which will get a
much-required scraping when she gets to South Africa,
where the work can be done by cheap black labor. As the
shipping companies are getting cheaper insurance by reason
of the dock being here, it is suggested that while they will
not use it, they are not entitled to the advantage and that it
should be taken to Quebec.

Victoria, B.C.—Arrangements are in view for a thorough
investigation of the water supply of Victoria as derived from
Elk Lake, the examination to be made of water from points
both at the entrance and exit of the filter beds at Beaver
Lake. Until recently only chemical analyses were possible.
While these tests are sufficient to detect any organic impuri-
ties, it has been impossible, until the city possessed a labora-
tory where bacteriological experiments were possible, to know
what amount of bacteria was passing through the sand, and
in fact, to what extent the filter beds were discharging their
office. When these tests have been made it will be possible
to determine whether the sand is effective, and what per-
centage bacteria is detained in the beds in process of filtra-
tion. A series of systematic tests is proposed by the city
analyst on behalf of the water commissioner.

in business this year through not having a cotx'lm 1
dock, but two groups of engineers and financial - €% e
arranging to supply the need, according to statements octio?
recently at the meeting of the Board of Trade in con® Mayos
with report given upon the recent visit to Ottawa % “are
Baxter and Mr. W. A. Blair, secretary 1o the boarc -
Blair gave statistics regarding boat repair work W llie yeah
to Esquimalt and Seattle the first three months of tncouver
but which, in his opinion, would have come to V& b
had there been a drydock here. Six passenger t')oatstamng
call at Vancouver had gone to Esquimalt for repaifs : maller
$226,000, and $75,000 had been expended there upon othef
craft. Seattle has obtained $150,000 through work © the
boats which call here. Mr. Blair prefaced his report B
statement that the delegation did not go to Ottaw? e of
a company to build a dock, but to strengthen ﬁ}e of the
Mr. H. H. Stevens, M.P., in presenting the 'Cla_“ni evald”
city for the establishment of a drydock and a grait Lsints®
After citing his figures with reference to the 10sS o na"ﬁl
to Vancouver, he said the delegation was informe nl ga'ﬁon
dock would be built for several years, and the d€
then devoted attention to the question of the corE dock
dock. As a result they obtained assurance that the uch a8

subsidy would be changed to favor the financing Oun‘ pest
enterprise. Change of the Act will not be made : showinﬂ
session, but if a bona fide company makes a Prope pef

the interest will be increased by an Order-in-counal e estt
cent. on $6,000,000 for thirty-five years on Progressllair said
mates, and the action ratified by legislation. Mr. ould be
he had good reason to believe that a drydo Womocefs
built soon, and that it would be a credit to the pr
and to the city. Mayor Baxter said that since h1ls Jing
representatives of two groups considering the but
a dock had been in conference with him. ; sioﬁers'
Ottawa, Ont.—The Board of Railway Comm?*> " ys
being impressed with the large number of aCddent.i wal by
ring at level railway crossings (crossings of one ith of
another) which are not protected by signal syster ot cail’
without derails approved by the board, are asking 5110"
way companies subject to the jurisdiction of the b0 ’shotl‘d
cause, in writing, within thirty days, why an °r,derta1 0
not issue requiring such railway companies to i8° a
complete, within three years from date of such °rder; o P
terlocking system to be approved of by the board foF cted be
tection of all level crossings which are not sO Pfotef stes?
tween tracks of steam railways and between tracks ©
and electric railways. returﬂ’
Peterborough, Ont.—City Engineer Parsons hasage di#
ed from Toronto, where he went to look into the se¥ aited
posal question respecting Peterborough. Mr. Parso?® heallh
upon Dr. McCullough, chief of the provincial board © rdigg :
for Ontario, and ascertained the latter’s views T@ eﬁltb
suitable plant for this city. The provincial board ¢ of b
favor the use of Imhoff tanks either with the tl'eatfnen itte"‘
effluent by chlorination, or by sprinkling Of m,t; 3 g’
filters. The scheme will have to be worked out . ot !
of determining the probable cost, not only the first © Visited
also the question of maintenance. Mr. Parsons 2 . 0 o
the Toronto engineering department, but was und boroqu'
tain anything that would be applicable to Pete! the?
The next move will be to prepare plans and Sub‘_mt pfov’l'
the provincial board of health engineers for their s
Vanoouver, B.C.—Preliminary work for the 7. 4 s
of the Georgia-Harris viaduct is rapidly progrefv-":{icaﬂoﬂ’
point where citizens can readily observe tangible 1
of a prompt completion of the project. The co?
ready is receiving on the ground the Tumber for
the form work for the superstructure at the

trﬂs":’:@t

cons
arrls
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ad. T
o Fals:leciteel shoes for the six concrete caissons t0 be sunk
een deVisegei{ ane e’fpccted to arrive soom, and plans have
Pan, Ap . ﬁr sn}kmg the large cylinder down to hard
Main Street t e thirty-six footings in Harris Street, from
Ngs haye 1, o False Creek are in place. Some of the foot-
f°1' the rem een sunk to a depth of fifteen feet and the steel
Job, The eimder_ of the footings has been delivered on the
foot Of Geor cavation has begun for the retaining wall at the
Anadiap Pagl,a Street, and for the various piers through the
cific Railroad property. The sinking of the

Ylingy;
rica] cai
i : - :
€ Starteq as ssons, 12 feet in diameter and 4o feet 1ong, will
soon as the steel shoes now in transit arrive.
The steel

. ¢ conc :

s ang 1o, Ylinders will be cight inches thick.
t;): the Variouss w111.be laid in the concrete a5 it is poured
R of the T sections. The viaduct, of concrete construc-
xty-six fe Urx.nel- mushroom system, will be 2,880 feet 1on&s
oub] et wide, and will carry a 53-foot roadway having

€ tracks i
S . . . .
in the centre. Various electrical conduits will
he outer

Cross
the g
“dge, whichtru.Cture which will be erected along t
will be provided with six-foot walks. Massive

ConCrete g

Which erilhngs ~will be erected along the outer edges,

Uted o umf1 provided with 54 ornamental lamp standards of
Victoria SBmade of concrete.

Droa 8ood t‘;pi 'g‘_“BattleShips versus Goo
Ved highy 101 debate among certain ent

hés aniels, ti};s in the United States, accor

of w5°me very d w~ell-kn<{wn authority on automo

opinf’chonstmctesld‘?d views on the comparative adv.an'tag?S

oht on that gr ed highways over huge navies, and 1t 15 his

Dlaalned throy eﬁter benefit to the country at large can be
0 to gh a good roads movement than through 2

gt to

Sln lncrea {

Cere 1 rcase the equipment of the navy. «] am perfectl¥
my preference for

d Roads” would
husiasts for im-
ding to George
biles, who

t S
Vl:a:sg l'?;sdsMr' Daniels, “in declaring .
Sleny ' War propaganda over the agitation for more
i - I believe that the American Congress, 10-
the sake of

bool Of in ;
‘1:3: 1 upcr:al?rng the naval appropriation for the
thig 1l turnpiy ge navy, should spend these millions on
of Preference es. It seems to me there is sound reason for
g°0d°8resS and There is no greater factor i the creation
T s 1y prosperity affecting our people at large than
n°the' %o incre would be silly to assert that good roads are
Wely § that haase the pleasure of a favored few: There 15
fuly, aintaineds a greater economic significance than roafis
arg tSt COmmere; for they open up the countty so that its
trigg € arterje il d‘?"elopment is possible. Moreover, th'ey
etllics Stagnat: of civilization and without thex whole dis-
ang Al valye, f In this connection they bave :
sider ap Piness o'? general they promote the peace, prf)spenty

a country and should therefore Teceive con-

tige, 100 1
» On . -
! long hefore we consider increasing Ouf naval pres
he old countries

of ts
anf “Tope, sr:t;l er humiliating to think that t :
e o, oreClate 4 behind us in many ways, bave learned this
ang .Y behj good roads. When it comes t© highways, We

! algq thre nd Europe, as anyone Who has travelled abroad
a) US thay ‘: gh our own states knows full well:
ﬁagr %0 keep : who are such a practical people and presum”
'timea‘n Y ne lor progress and material success should sO

V;s afdeq this great factor. Therefore, 1 say, the
feagg Innlpeg to boost the good roads movement.” ;
iy » Man.—Providing the engineering problem 15

S0y, an

re dt y

o he cost not too great, Ghoal Lake will be the
ater district.

of gy
meeti ajoﬁfyply of the Greater Winnipeg W™,
Qnd g of th of the members of the city counCll attended‘a
w&te: fter he:.ﬁm’ water and light committee held recently,
Noyg, from t;n‘g a very satisfactory report on Shoal Lake
aakedy dec‘idede three consulting engineers it
' go 4 t!‘at the consulting experts ® ¥
© Winnipeg River, but that if it is found 2dvis®

-given genera
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able, they may later be asked to make
on the Winnipeg Biver from data i:r?t:;iileﬁe:[?rx o
po‘rts¢i bThcle question of filtration of Shoal Lake ):'Zttleig ot
:Va;:eb l)I’Oaullethrec of the experts who explained that whilzv%:
y : ans necessary it might be regarded by the ci :

soft, and from et :

clgan, but they explained t&ithygi’;:z;;;nc‘izomt P
might cause a slight taste or smell. Engin Eet;ble iy
clared that Shoal Lake water is better thgan eI? u;‘rtes s
usefi -for 20 years. The members of council lo etw Ol:k hz_ts
deciding that there would be no filtration in sh g
?nd tl;at Sh.oal lake water is quite good enough tase 1ltnxe aﬂt%lll;e
ﬁ;l:; I}?m]:on’ put forwarc? by Controller Midwinters_re d?
the board of consulting engineers be inst Lo
port on‘tht'a best means of supplying the Gr truCtesi 98
water district with Shoal Lake water, with eea. s
and general plan of work.”” At the same tim St}mate e
that should the report not prove as favoral:p;3 g agn.aed
pated, the engineers should later make a P88 30 RO
stgterpent on the feasibility and cost of a susull)plementary
Winnipeg River. Mr. J. H. Fuertes, New Yolr)lf -y Ffrom Fhe
P. Stearns, of Boston, and Mr. Hering, are the’coxrlzd‘lgtr‘ A
ulting

engineers.
—————————————

PERSONAL.

R. HUNTER, assistant engin
station, at Hamilton, Ont., has fes:;:egft;hfaliei‘fh p“mP{Dg
at Welland, Ont. VA-pPRaen
DR. JAMES DOUGLAS, of New York, grad
Queen’s, has sent Dean Goodwin a cheque f;r $ uate of
the establishment of tutorship in the School of Minizns gt
W, H. RANDALL, superintendent of the wa:. ‘
maintenance and distribution of Toronto, will attend rhworks
nual meeting: of the American Waterworks Assot' by
which meets 1n Minneapolis, Minnesota, from June 2 Cltatlon.
MR. H A. DONOVAN, who has been connect3d° ?6'
the electrical department of the Winnipeg Electri ; .thh
Company, of Winnipeg, Canada, has been appointcd a.11“-'ay
ant electrical engineer of the company, succe di ik
A. Graham, resigned. : RAing M
MR. D. R. KENNEDY, electrical superintendent of
British Columbia Electric Railway Company, of V. 3 s
B.C., has resigned his position, and Mr. W. 'H Fraancounr,
has been connected with the electrical staff of .the c::: e
has been appointed in his place. Mr. Kennedy will pany,
the next few months travelling through the States anfipel};d
Dominion, inspecting various electrical plants. e
MR. D. McD. CAMPBELL, city engineer of Sydn

N.S., has resigned. Mr. Campbell entered the service of tel:' :
city as a member of the city engineer’s department in 1 ¥
and was appointed to the position of city engineer in ,g’
It is understood that Mr. Campbell is to engage in priv te
practice as 2 consulting engineer. The board of worksa(;
the city of Sydney accepted his resignation with a good deol
of regret and SO expressed themselves. >
ARCHIBALD CURRIE, C.E., graduate of Glasgow Uni
versity, and member of the Institute of Civil Engineers o;
London, Eng., at present city engineer of Westmount, Que
has been appointed city engineer of Ottawa. Mr. Cur’rie ha.s’
had a wide experience, holding positions in Scotland, Eng-
e Boxer trouble), and South Africa.

land, China (during th
He has been city engineer of Westmount since 1911, and has

| satisfaction since his appointment. He will
duties at Ottawa on June 20.

W. GRAY, assistant highways commis-
been appointed highways commissioner

commence his
CAPTAIN A.

sjoner of Ontario, has
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for the parks branch of the Department of Interior, Ottawa.
The position is a newly created one and the object of the
government is to establish a series of fine highways through
the public parks of the west for automobiles and for horses.
Captain Gray is an engineer of high standing and has had
many years of experience in the work of highways construc-
tion. He is an expert in his particular line and the appoint-
ment is regarded as an excellent one. He will probably make
his headquarters in Edmonton, Alta.

— ew———

OBITUARY.

—

ARCHIBALD GUTHRIE, prominent railway contractor,
died May 18th, at Chicago, following an operation. Deceased
was 77 years old and was born at Lanark, Ont., and received
his education there, entering the contracting business, and
at the time of his death was senior member of the firm
of A. Guthrie & Company. He gained distinction in early
northwest railway extension, and carried to completion some
of the most pretentions plans in railroad building in the
country.

—_———

COMING MEETINGS.

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

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

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

NATIONAL ASSOCIATION OF CEMENT USERS.—Tenth Annual Con-
vention to be held at Chicago. 11l., Feb. 16-20, 1914. Secretary, E. E. Kraus,
Harrison Bld., Philadelphia, Pa.

el

ENGINEERING SOCIETIES.

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

Headquarters : School of Mines, Kingston.

MANITOBA BRANCH.—Chairman, J. A. Hesketh; Secretary, E. E. Brydone-

Jack, 83 Canada Life Building, Winnipeg. Regular meetings on first Thursday

of every month from November to April.d

OTTAWA BRANCH -

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

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

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

nights in monlh there are informal or business meetings,

QUEBEC BRANCH—Chairman, A. R. Decary; Secretary, A. Amos; 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
Engineers’ Club. g

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

. M. Sauder.
VANCOUVER BRANCH—Chairman, G. E. G. Conway ; Secretary-Treasurer,
P. Pardo Wilson. Address: 422 Pacific Building, Vancouver, B.C.
VICTORIA BRANCH—Chairman, F. C. Gamble; Secretary, R. W. Maclntyre:
Address P.O. Box 1290. Meets 2nd Thursday in each month at Club Rooms,
534 Broughton Street.

MUNICIPAL ASSOCIATIONS

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

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

Radisson. Sask. .
THE ALBERTA L. L. D. ASSIOCATION.—President, Wm Mason, Bon

Accord, Alta. Secy-Treasurer, James McNicol, Blackfalds, Alta.
THE UNION OF CANADIAN MUNICIPALTIES.—President, Chase.
Hopewell, Mayor of Ottawa; Hon. Secretary-Treasurer, W. D. Lighthall, K.C.

Bx-Mayor of Westmount.
THE UNION OF NEW BRUNSWICK MUNICIPALITIES.—President,

Councillor Siddall, Port Elgin: Hon. Secretary-Treasurer. J. W. McCready, City

lerk, Fredericton.
Clerk: lON_ OF NOVA SCOTIA MUNICIPALITIES.—-President. Mr. A. S.

MacMillan, Warden, Antigonish, N.S,; Secretary, A. Roberts, Bridgewater, N.S.
UNION OF SASKATCHEWAN MUNICIPALITIES.—President, Mayor
Bee, Lemberg; Secy-Treasurer, W. F. Heal, Moose Jaw.
UNION OF BRITISH COLUMBIA MUNICIPALITIES.—President, Mayor
Planta, Nanaimo, B.C.: Hon. Secretary-Treasursr. Mr. H. Bose, Surrey

Centre, B,C.
UNION OF ALBERTA MUNICIPALITIES. — President, F. P. Layton,

Vayor of Camrose; Sacretary-Treasurer, G. J. Kinnaird, Edmonton, Alta.
UNION OF MANITOBA MU NICIPALITIBS.—President, Reeve Forke,
Pipestene, Man.; Secy-Treasurer, Reeve Cardale, Oak River, Mana.
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ALBERTA ASSOCIATION OF ARCHITECTS.—Presidentv RO
Edmonton ; Hon. Secretary, W. D. Cromarty, Edmonton, Alta. oty Lt C
NLBERTA ASSOCIATION OF LAND SURVEYORS.—Pret Edmonto}
Charlesworth, Edmonton; Secretary and Registrar, R. W+ Cautleyr Pmidwt'
ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS—
A. C. Garner, Regina; Secretary-Treasurer, H. G. Phillips, Regin?: . .
ASTRONOMICAL SOCIETY OF SASKATCHEWAN.——PK’BSiden . ¢
Murchy ; Secretary, Mr, McClung, Regina. _ presidef!
e OLUMBIA LAND SURVEYORS: ASSOCIATION: G i, Bt
W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts: vl%en B ul
BRITISH COLUMBIA SOCIETY OF ARCHITECTS.—Prest
Horton; Secretary, John Wilson, Victoria, B.C. idents B
BUILDERS' CANADIAN NATIONAL ASSOCIATION.—Pres!
Nesbitt ; Secretary-Treasurer, J. H- Lauer, Montreal, Que-. g.—Presifont
CANADIAN ASSOCIATION OF STATIONARY ENGINEERS-= 50, 07
Wm. Norris, Chatham, Ont.; Secretary, W. A. Crockett, Mount Ha e
_ CANADIAN CEMENT AND CONCRETE ASSOCIATION.—
Gillespie, Toronto, Ont.; Secretary-Treasurer, Wm. Snaith,
Works, Toronto, Ont. ocC
CANADIAN CLAY PRODUCTS' MANUFACTURERS' ASS9%0h0
President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, To"o ttaWh!
CANADIAN ELECTRICAL ASSOClATlON.—President.A- . Di
Secretary, C. E. Bawden, Birkbeck Bld., Toronto. W
CANADIAN FORESTRY ASSOCIATION.——President; Hon:
M.P., Toronto; Secretary. James Lawler, Canadian Building
CANADIAN GAS ASSOCIATION.—President, Arthur
Manager Consumers’ Gas Company, Toronto ; John Kelilor, Secret entt
Hamilton, Ont. N/Pﬁ’ pil
CANADIAN INDEPENDENT TELEPHONE ASSOCIATION 155 ggent
W. Doan, M.D., Harrietsville, Ont. ; Secretary-Treasurer, ranct at
Richmond Street West, Toronto. ide
THE CANADIAN INSTITUTE.—198 College Street, Toronto- dgﬂt'
J. B. Tyrrell; Secretary, Mr. J. Patterson. 1 pfeSl teli
CANADIAN MINING INSTITUTE.—Windsor Hotel, Montr&& gsor Ho

Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, o
Montreal. et §.Des LO%og:
CANADIAN PEAT SOCIETY.—President, J. McWilliam, t.le Bu“
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A. 92 Cas I
Ottawa, Ont. presideﬂt' by

THE CANADIAN PUBLIC HEALTH ASSOCIATION-’ l‘m,oﬂ:’ )y
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne Dr 'gecr®

CANADIAN RAILWAY CLUB.—President, James Coleman? o
James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q- dent) el
CANADIAN STREET RAILWAY ASSOCIATION-——P“"S‘O:N. W
Dubee, Montreal; Secretary, Acton Burrows, 70 Bond Street, Tor Dr- ern”
CANADIAN SOCIETY OF FOREST ENGINEERs._-pnasideﬂ.f,'r otta¥™
Toronto. : Secretary, F. W. H. Jacombe, Department of the Interio™ “91%
CENTRAL RAILWAY AND ENGINEERING CLUB.——Torofl:gird Tue
G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets ;
each month except June, July and August. ot U
DOMINION LAND SURVEYORS.—President, Mr. R. A. Belangé
Secretary-Treasurer, E. M. Dennis, Dept. of the Interior, Ottawa: erst S
EDMONTON ENGINEERING SOCIETY.—President, J- Chal® o
ary. B. F. Mitchell, City Engineer’s Office, Edmonton. Alberta: ident *
ENGINEERING SOCIETY, TORONTO UNIVERSITY-—P"es
Mechin ; Corresponding Secretary, A. W. Sime. ge.eBa
ENGINEERS' CLUB OF MONTREAL.—Secretary, C. M. Strad desh
Hall Square, Montreal. . West: Pf?veﬂiﬂ‘

ENGINEERS' CLUB OF TORONTO.—96 King Stree rsday .
Edmund Burke; Secretary, R. B. Wolsey. Meeting every u pppl
during the fall and winter months. pr, G fet’d'

INSTITUTION OF ELECTRICAL ENGINBERS._Presidfﬂlfl'on_ Sec
Secretary, P. F. Rowell, Victoria Embankment, London, Ww.C-; 1, Que* “;f
Treasurer for Canada, Lawford Grant, Power Building, Montreals BObot

- denty,
INSTITUTION OF MINING AND METALLURGY"?'eS'?nemW;;Wf
Taylor ; Secretary, C. McDermid, London, England. Canadiafl W

Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain a0 g8

and Messrs W. H. Trewartha-James and J. B. Tyrrell. OF SMO
INTERNATIONAL ASSOCIATION FOR THE PREVENTION dr

—Secretary R. C. Harris, City Hall, Toronto. pmﬂ“’

MANITOBA ASSOCIATION OF ARCHITECTS.—-Prestdent-W (atf’
Winnipeg; Secretary, R. G. Hanford. e ecr®
MANITOBA LAND SURVEYORS.—President, J- L. Daupts it
Treasurer, W. B. Young, Winnipeg, Man. sydﬂ‘y B
NOVA SCOTIA MINING SOCIETY.—President, T- J- Browns ;,F‘
C. B.; Secretary, A. A. Hayward. p,esldcnt'
NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.— G oner's

agion®
MacKenzie; Secretary, A. R. McCleave, Assistant Road Commiss! r“ﬂ""

Halifax, N.S . c.P

ONTARIO ASSOCIATION OF AR.CHITECTS.——Prestdeﬂtv d"t'

Ottawa; Secretary. H. E. Moore, 195 Bloor St. E., Toronto. 2P cb"
ATION: whi

ONTARIO PROVINCIAL GOOD ROADS ASSOCI ewells
N. Vermilyea, Belleville; Hon. Secretary-Treasurer, J- E. Far piét
Secretary-Treasurer, G. S. Henry, Oriole. et o
ONTARIO LAND SURVEYORS' ASSOCIATION.——Presndeﬂ " 4199
Thessalon; Secretary, L. V. Rorke, Toronto. erce B“ﬂ
TECHNICAL SOCIETY OF PETERBORO.—Bank of Coﬂgg‘,o, onf-Bo,gh-
Peterboro. General Secretary, N. C. Mills, P.O. Box 995, Peter LW
THE PEAT ASSOCIATION OF CANADA.—Secretarys W ”d
New Drawer, 2263, Main P.O., Montreal. TS a8 re b
PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECT® 0
J. E. Ganier, No. 5. Beaver Hall Square, Montreal. ngstom i
QUEEN'S UNIVERSITY ENGINEERING SOCIETY.— R
President, W. Dalziel : Secretary, J. C. Cameron. Phcl‘san' [
REGINA ENGINEERING SOCIETY.—President.A.J.Mc ‘ 0
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina. Pﬂsideﬂ V'G‘ #
@ROYAL ARCHITECTURAL INSTITUTE OF CANADA.— 5, Bed 3
Russell, Winnipeg, Man. ; Hon. Secretary, Alcide Chausse, =7 stgf‘d
Square, Montreal, Que. Louis B o
ROYAL ASTRONOMICAL SOCIETY.—President, prof. Mjgl’
Toronto; Secretary, J.R. Collins, Toronto. Cohoe: C i
SOCIETY OF CHEMICAL INDUSTRY. —Wallace P. c!’"
Alfred Burton, Toronto, Secretary. dents F. U’l'
TECHNOLOGY CLUB OF LOWER CANADA.—Preside v -
Secretary-Treasurer, E. B. Evans. Meets twice yearly. NCE McG :
UNDERGRADUATE SOCIETY OF APPLIED SCIE. i ¢ £, DY)
VERSITY.—President, W. G. Mitchell ; Secretary, H. F. CO P',,g.ldeﬂ 0 111/
WESTERN CANADA IRRIGATION ASSOCIATION.— "¢ Ra
Marshall, Edmonton, Alta. Permanent Secretary, orman
Box 1317, Calgary, Alta. R Nuld! i
WRESTERN CANADA RAILWAY CLUB.—President, R. d. MO“'“
W. H. Rosevear, P.O. Box 1707, Winnipeg, Man. Secen
June. July and August at Winnipeg. .



