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HANDLING MATERIALS BY BUCKET CARRIERS

THE «ONE-PIECE
TIES, ECONOMIC SPEED

» GYSTEM FOR ELEVATING AND CONVEYING—TYPES, CAPACI-
S, HORSE-POWERS—ADVANTAGES AND DISADVANTAGES*

By REGINALD TRAUTSCHOLD, IL.E.,
Consulting Engineer, New York City.

cussed has had one and the same Iimitation;k;chat
een

ALL conveying and elevating apparatus SO far dis-
either

is, each particular type of equipment has

that destined for practically but one Qperation,
At of conveying in a more or less horizontal plane or
ecS:n ele_vating more or less veftic?lly_.. From a pure(ljy
Vantomlc standpoint such limitation 1s.a<‘:tually an a ;
or B¢ for. the use of a separate and distinct equipmen
e €ach main operation is frequently advisable, particu-
e Y In installations where the various operations _of con-
YIng and elevating must of necessity be continuous.
necereakijWn in an elevator or conveyer would then not
ssarily mean a shutdown, for some temporary make-

g er or ele-

vatoerd to for carrying past the damag(.:d convey
Ordin and the balance of the operations perfo
op&aat‘.“]y- However, one apparatus for perform
Aatlons of elevating and conveying has the advantage
llSilmpllcity and, though a breakdown anywhere 1 such
of thimen'f must necessarily mean a complete .shutdoxjvn
are ment‘re conveying and elevating system whxlt? repalrs

in . ade, this more flexible outfit is frequently installe
Drgferem:e to the more reliable but more complex Sys-

S In which the various main operations are performe

rmed as
ing both

qu&tl)ndiVidual apparatus. The ‘‘one-piece’’ system fre-
ul‘thﬂy Possesses the advantage of lower initial cost, aqd
y be carried in

Cithe, r(’j. the. advantage that material“may e e
n cessitlrecnon- For elevating, the ‘‘one-piece’ S{S ol
Ose ates a succession of buckets, somew'hat similar
of the bucket elevator, and the conveying operations
Necessarily be performed by the same buckets. The

ap
a : g
o 2tus s commonly designated as a ‘‘bucket carrier,

Such i d.iSti“?Iuish it from a bucket elevator and because
mater?qmpment can be, and is sometimes, used to carry
la.] only in a horizontal plane or in an inclined plane.

of buc lassification and Construction.—Two distinct types
bye Cket carriers are in general use—those in which ‘the
S are rigidly attached to the ‘endless carrying

thag
do :EZ SO that on horizontal stretches the buckets act as
Lifro flights of flight conveyers and drag the load along

fro utg ; and those in which the buckets are suspende
Fight . ¢, Carrying chains so that they maintain an up-
Position ‘in whatever plane they may be advancing-

bucketastter type of bucket carriers, those .with Pivo.te
Ucke, ' T€Quire discharging devices which tip the

feq ;:f)s‘ SO that their load may be discharged at a speci-
pl"Otedlnt' This limits the distributing capability of the
Bucket carrier, for but one discharge point 1S al

ah:
hxft\possibly manual handling of the load—could be re-

that is possible without greatly complicating the equip-
ment—that is, only one discharge point without shifting
the discharging, bucket tipping, device. The annoyance
and inconvenience of frequently shifting the discharging
device may be somewhat reduced by the installation of
systems of distributing chutes, etc. The pivoted bucket
construction also complicates the loading of the carriers
to some extent, as they are nearly invariably loaded on a
horizontal stretch of carrier, in order to avoid the neces-
sity and complication of a receiving receptacle similar to
an elevator boot employed for bucket elevators. The
carrier’s buckets must then be proportioned so that, on
horizontal stretches, there may be no gaps between
buckets—only possible when the buckets are provided
with lips that extend from one bucket over the edge of
the succeeding bucket—or else the bucket carrier must be
provided with a reciprocating feeder that delivers load to
the carrier only when the succeeding buckets are each in
the proper position for receiving their load. Rigid bucket
carriers, on the other hand, may be loaded as steadily
and uniformly as a flight conveyer.

The construction of bucket carriers permits them to
run in almost any conceivable path provided the buckets
always lie in the same vertical plane. That is, the eleva-
tion of the bucket carrier path may be rectangular, a
series of steps with the return run of buckets in a series
of descending steps or, as is more common, with the
buckets brought down vertically from the end of the
carrier travel in the first general direction to the plane of
the loading point and thence in a more or less horizontal
path to the point where the general direction of advance
is upward, etc., etc. Bucket ecarriers traveling in
rectangular paths are the more common and are also
the more convenient in that one load can be elevated and
then carried horizontally to the desired discharge point
while a second load can be carried over the lower hori-
sontal run, elevated and discharged where desired. This
type of carrier is frequently. installed in power houses
where coal is elevated and discharged to coal bunkers by
the forward run of buckets and the return run of buckets
is employed to carry the ashes from under the grates and
discharge to an elevated ash bin from which they may
be subsequently removed by other means.

Bucket carriers can, of course, be equipped with
buckets of almost any conceivable size and shape, but
practice has standardized a rectangular shape with a

*This article is the fifth of a series written for The Canadian
Engineer by Mr. TRAUTSCHOLD on the mechanical handling of

materials.
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depth about equal to the width. Such buckets are refer-
red to in terms of length and width of bucket, so that
the carrying capacity of any standard bucket carrier,
loaded with any given material, is dependent upon the
spacing of the buckets and the speed at which the carrier
is run. Table XI. gives the average carrying capacity
of certain common sizes of bucket carriers (length of
bucket times in width) when handling material weighing
100 pounds per cubic foot at a carrier speed of 50 feet
per minute. At equal spacing of buckets, the carrying
capacity of bucket carriers handling other material at
other speeds is directly proportional to both weight of
material carried and speed of carrier. These definite re-
lations and the fact that all standard buckets are similarly
proportioned, permits the expression of the carrying ca-
pacity of any standard bucket carrier in the form of a
convenient equation. (See Formula XXI.).

Table XI.—Capacity of Bucket Carriers in Tons Per

Hour.  Material Weighing 100 Pounds Per
Cubic Foot. Carrier Speed, 50 Feet Per
Minute.

Bucket Spaced
length x width 18 in. 24 In. 30 in. 36 in.
12 in. x 12 in. 25.76 19.36 15.41 12.84
16 in. x 12 in.’ 34.24 25.68 20.55 17.12
16 in. x 15 in. 53.60 40.20 32.15 26.80
18 in. x 15 in. 60.15 45.10 36.10 30.07
20 in. x 15 in. — 52.40 41.90 33.45
24 in. x 15 in. — 60.10 48.00 39.60
20 in. x 20 in. — 88 80 71.00 59.30
24 in. x 20 in. — 106.70 85.40 70.40
30 in. x 20 in. — — 106.70 89.10
36 in. x 20 in. — — 128.00 106.70
30 in. x 24 in. — - — 124.60
36 in. x 24 in. — — — 153.72
0.00535 x w2 x1xw
Capacity: W =
St Formula XXI.
Where :
W = Capacity in tons per hour.
w = Width of bucket in inches.
1 = Length of bucket in inches,
w = Weight of material handled in Ibs. per cu. ft.
S = Spacing of buckets in inches-

Though the average speed of a bucket carrier is
about 50 feet per minute, all materials are not most
economically carried at that speed.  Certain materials
permit considerably higher speeds, while others must be
handled more slowly, or excessive breakage, etc., is apt
to occur. Table XII. gives speeds that have been found
to be economic for certain of the common - materials
usually handled by such equipment. These speeds are by
no means fixed, however, and considerable variation is
permissible and not infrequently advisable. In fact, some
authorities recommend quite different speeds for some of
the materials mentioned in Table XII. ~ However, the
data of this table has been collected from numerous ef-
ficient installations of bucket carriers and may safely be
used as a basis of operation.

Table XII.—Economic Speeds of Bucket Carriers for
Various. Materials.
Material Advisable Speed
COKe s cvovnersoscsasarsananne A e e IR RS 40 feet per minute
Broken Stone (coarse); Lum Coal—R.M. ....50 feet per minute
Ashes, Lime and Cement .............cooeens 60 feet per minute
Ore, Crushed Stone, Sand and Gravel ...... 70 feet per minute
Fine Coal iceeeecccrcannns AR b ) 80 feet per minute

The consumption of power by the rigid bucket and
by the pivoted bucket types of bucket carriers naturally
differs considerably, but the difference is somewhat
equalized by the fact that the pivoted bucket type is
nearly invariably furnished with a reciprocating feeder
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that consumes quite appreciable power. Other than fof
this special feature of the pivoted bucket carrier, .thr‘?e
distinct operations consume power whether the carrief i
of the rigid bucket or pivoted bucket construction: 15t
the running of the apparatus itself, which depends upor
the total weight of the moving parts—the weight of
endless chains, the buckets and the attachments; 2nds
the carrying of the load horizontally ; and 3rd, the operd’
tion of elevating the load. Although load may be carri
in two general directions by a bucket carrier,
transfer of load is seldom, if ever, accomplished at 08
same time, so that it is customary to figure an allowanc®
of power for conveying in one direction only. The ?le'
vating operations consume only about the theofencfs
power required for the load, as the descending buckee
and chains compensate for the work of raising these
parts and the friction and other unavoidable losses ard
almost independent of the height of lift, so are ali®

for in the power provisions for horizontal travel of loao'

Standardization of equipment permits the expression of
the weight of the moving parts of the carrier in term$
he strengfh

its carrying capacity in tons per hour, for t
hence the weight of the chains, attachments and bu¢ el-
vary very closely with the load that the carrier is Capan
of handling. In the derivation of Formule XXII. 2
XXII-a, the value of all constants are base
results obtained in a number of successful and eco
installations of such equipment and, though the r€ s
given by such formule may be somewhat higher tket
the claims advanced by certain manufacturers of buc v
carriers, dependence upon the use of formulae for defive
ing horsepower requirements of bucket carriers that gns
smaller results is inadvisable, for so many COﬂd‘tlgch
really effect the question of power consumption by ﬁved
equipment that no theoretical equation can be der’
that will fit all cases.

Horsepower :—

Weight of load handled in tons per hour.

Length (total) of horizontal stretches of Car
general direction in feet. .
Height (total) or distance through which load 18
in feet.

Velocity (speed) ot Carrier in feet per minute.

Weight of moving parts of Carrier in lbs. per

0.608 W—Carriers with rigid buckets.

0.756 W—Carriers with pivoted buckets.

Weight of load handled in Ibs. per minute.

33 W
33 W

..ol
rier 10 o8

I

elevated

foot.

0 T T |

- foat.

I

— weight of load handled in Ibs. per minute p¢

m<|€ % §< n S

— 0.18 —Carriers with rigid buckets'ts'

— 0.035—Carriers with pivoted pucke
0.70—Carriers with rigid buckets.
0.20—Carriers with pivoted buckets:

\Y%
= Speed factor

fi = load factor

Horsepower required to run empty carrier :i—

Carriers with rigid buckets.

Total weight of moving parts = 2 (H + L) W,

C
. e.
Average velocity of Carrier (V) = 50 feet per minu? 0.18

H 608 W x 50%
HP=2( +L)chfos=2(H+L)x060 //
33000 33000
33 (H + L)W
100,000
Carriers with pivoted buckets.
Total weight of moving parts = 2(H + L)W qute:
2A(vera.ge velocity of Carrier (V) = 50 feetvl:,er g‘ol X 0.3%
H 4+ L)W,x V xf 2H + L)x0.756 W X ) &
HP=—+_-) xx!=(+)x _)__—//,,
33000 33000
8(H + L)W
100000
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Hol'sel’ower required for handling load on horizontal
travel :—
Carriers with rigid buckets.

gp _ WxfixVxL 33Wx070xL 70 WL
33000xV 33000 100,000
Carriers with pivoted buckets.
HP‘W‘xf]xVxL 33 W x020xL 20 WL
33000 x V. 33000 100,000

I.Im'sel’OWer required for elevating load:
All types of Bucket Carriers.
Hp _ BWxHxV 100 WH
33000x V. 100,000
I.I‘"'Sepower required for Reciprocating Feeder:—
Carriers with pivoted buckets only.
i, W

—— (from experiment).

Otal horsepower required :—
Carriers with rigid buckets.

gp _ (103 L + 133 H)W

100000 A Formula XXII.
Carriers with pivoted buckets

Hp . @SL+18H)W 9 W
100000 100 Formula XXII-a

Stan(;rhe. average bucket carrier 'is now prettﬁl t\:':;l}
less tﬁrdlzed as to cost as well as in design, SO tha L
Plicat € buckets are of abnormal proportions or vci%y'cntl
€con ed. In design and the carrxer.chau}s are efficie ch
costomlcal such a close relationship exists betwe.in -5
anq ?f the component parts of such a system and 1 1:s o
Clog €ngth that an equation may be 'derlve.d tha o
As €1y approximate the cost of any ordinary installa 1(;1.
fan ar as cost is concerned, the component parts na_tt}xlrade}:
p ndmto four general groups: 1st, the chains Whlcd o
Weighupon the total length of the bucket carrier an e
attace t of the load to be carried; 2nd, the buckets ha :
Ments which also depend upon the total length O
rrier and the weight of the load; 3rd, the trough,

8at, :
is:}f’ etc., for carriers with rigid buckets, or the~ra:15(i
by, arging  devices, etc., for carriers with pivote

f the buckets

ang oS all of which depend upon the size 0 _buckets
agg te horizontal travepl’ of thlzz carrier _in one dlrgctlo(r)l ;;
the s? » the sprockets, drive, etc., vyhnch depe.nh uﬁxst
adfie of the buckets, or size of carrier—to whxcb nc]ket
.c’rlrrie,.ed the cost of the reciprocating feeder ‘ford';lectly
LN 4 With pivoted buckets, which latter varies di e
ang ;¢ With the square root of the product of the Wi .
be ¢ Ngth of the buckets. As the weight of the load to
iirrled. depends upon the size of the buckets and their

spac !
tainilnng’ It is possible to derive an equation fo;'zfcge
Vary e i st of any system in whic

i g e e h of bucket car-

le

tier .- ‘actors are those of total lengt
SUZ’hSlze of bUCketeandOweight of material to be handledé
XXIIIan equation follows as Formule XXIIL ar}ll
8ive . " the results attained from the use of which w1e
Stan °TY cloge approximations of the cost of any averz_lg
b ' type of bucket carrier equipment, mcll.xdmli
"\stall;"i‘;annce sufficient to cover the cost of a simp.

il .

)]

tg" Costi_
i Co ’ 3

Wl _ <OSt of Bucket Carrier equipment in dollars.

H _ '2® of buckets in square inches = Wid_'h x length.

L Shirht (total) to which load is elevated in feet.

. ; jon i ef.
Orizontal travel (total) of buckets in one direction in fe

U/

o
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$ = Spacing of buckets in inches.
w’ = Weight of material to te handled in Ibs. per cubic foot.
Carriers with rigid buckets.
0.024 wi(H + L)
Average cost of chains,.....——————X W

S
0.026 wi(H + L)

’

buckets .. .. ———-—— X w
S
Average cost of trough, gates, etc. .,...... 0.005 wi L
sprockets, drive, etc....... 15.25 v wi

0.05 wi(H + L) 4]
= —— x W+ 0.006 wl L + 15.25 v wi

G~
S Formula XXIII,
Carrters wiih pivoted buckets.
0.025 wi(H + L)
Average cost of chains .......00.... Coone e mm———— xw
S
0.045 wi(H + L)
buckets ...ieiiie00niiiii ———0o v w'
S
rails, discharging device, etc. 0.05 v/ L
sprockets, drive, etc. .......15.25 4/
reciprocating feeder ........ 0.75 /Wl

0.07 wi(H + L)

xw+ 0.06 VwlL + 16 vV wl
S Formula XXIII-a.

The close relationship that exists between the carry-
ing capacity of a bucket carrier and the size of its
puckets (spacing of buckets depending almost entirely

BUCHET CARRIERS.

. Horsepower required for Carriers conrlinuously ana ﬂ;’/orr?ﬁ,_ /oaa.:d_» 3

Nolesi- 75 ascertain lolal horsepower reguired,add procucl of Convaying Charl recding »
olal horisontal Eravel of Caryiar in pug dirsction in feet and protucl o lesating Chart re s
/;177 Zolal Lifl of Carrier in feel I eu[pmz-hny eeder (s employed, add horepowser &3
oblalned from Feciprocaling Feedsr Char! Horsepower readings increase wilh Lonnege.
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upon their size and hence not varying greatly.compar?-
tively) allows the expression of cost of equipment in
terms of tonnage handled (capamty). suitable for use w}'1en
considering the factors that enter into the net operating
cost. An error enters the initial cost of equipment as
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ascertained by such means, because the initial cost of an
equipment for handling material ‘of any given weight
does not really vary directly with the weight, although it
does increase somewhat as the weight of the material to
be handled increases, but this error is greatly discounted
by the comparatively small proportions of the initial cost
of equipment that actually enters into the question of net
operating cost, being in fact only the fixed charges re-
presented by interest on investment, taxes, -insurance,
etc. Depreciation, on the other hand, usually increases
more rapidly than the increase in initial cost apparent
when handling heavier materials, so that, being figured
as a percentage of the initial cost, the inaccuracy of
figuring a fixed rate of depreciation is compensated for
by unduly high initial cost upon which it is figured.
Power costs entering into net operating cost are, of
course, directly dependent upon the tonnage handled, so
that no error is apparent that is due to the high initial
cost as expressed -in terms of tonnage the carrier is
capable of handling. In fact, the only error that appears
at all is in figuring the fixed burden of interest, etc.,
which is but a relatively small percentage of the total net
operating cost. Hence, Formulze XXIV. and XXIV.-a,
expressing the net operating cost of handling a ton of
material over any bucket carrier system, may be con-
sidered conservatively accurate. More accurate results
would be unattainable without most careful and compli-
cated bookkeeping—far more systematic and painstaking
than is practiced in any indsutrial undertaking or power
house—so that the use of Formule XXIV. and XXIV.-a
should prove of considerable value to the present operator
of such a system of mechanical material handling as well
as aiding his or others in forming an opinion as to the
advisability of any contemplated bucket carrier installa-
tion, such formule giving the true economic value of

the layout.

Net Operating Cost (N.0.C.):—
W = Weight of load handled in tons per hour.

L Length (total) of horizontal travel of Carrier in one general
direction in feet.
H = Height (total) or distance through which load is elevated
in feet.
Carriers with rigid buckets.
Average cost of chain . ..........ceee AP T 0.2420 W(H + L)
buckets i uviiiveesss et S 0.2621 W(H + L)
trough, gates, etc.... coecnione 0.03 WL.

sprockets, drive, etc. . .56 W
Total average cost = 0.5041 W(H + L) + 0.03 WL + 5.5 W

Fixed charges :—
Interest 67, total cost}

Insurance.. 1% — 0.04286 W(H + L) + 0.0265 WL
2%—3 cost

TaxesS .cee + 0.4675 W

Depreciation, renewals, repairs, etc. :—

Depreciation on RIS R T e 0.03025 W(H + L)
buckets ...cee..es....0.05242 W(H + L)
trough, gates, etc. ....0.01 WL
sprockets, drive, etc. . .0.56 W

Depreciation account—0.00827 W(H + L) + 0.001 WL + 0.055 W

Total depreciation (summation) = 0.09094 W(H + L) + 0.011 WL
+ 0.605W
Then :—
Yearly Burden = 0.13380 W(H + L) + 0.0365 WL + 1.0725 W
N — Number of hours (total) Carrier is in use per year.
P, = Price (cost) of a horsepower per hour.
Cost of power ........ (0.00103 L. + 0.00133 HYWNP,
attendance . . ..(0.0000145 L 4+ 0.000075 H)WN
supplies . . ....(0.0000455 L + 0.000045 H)WN

Burden depending upon use of Carrier :— v
= (0.00103 L + 0.00133 H)WNP, + (0.00008 L + 0.00012 H)WN

18380(H + L) + 8650 L + (103 LP¢ + 133 HPc + 6L + 12H)N + 107250
100,000 N 2

N.O.C. =
Formula XXIV.
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‘second, that the hours of service
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Carriers with pivoted buckels.

Average cost of chain ....ovteiiiienes 0.2520 W(H + L)
buckets .. .esuneraoncses 0.4504 W(H + L)
\rails, etCi.ca i seadeateios 0.0180 WL
sprockets, drive, etc. ..5.5 W
reciprocating feeder ....0.25 W

Total average cost = 0.7024 W(H + L) + 0.018 WL + 5.75 W
Fixed charges:—

Interest.... 6 1

R I % total cost | _ 0 05970 W(H + L) + 0.0183 WK

Taxes 29, —3{ cost + 04888 W g

Depreciation, renewals, repairs, etc. :—

Depreciation on chains....vceeeeeeaeens. 0.0315 W(H + L)

Dl S 33 L S0 b 0.06756 W(H x 1)
EAILS S OUCs yi.o; abin ayerandisle +..0.002 WL
sprockets, drive, etc..... 0.55 W

reciprocating feeder ....0.032 W

Depreciation account—0.0099 W(H + L) x 0.0002 WL + 0.05sw

Total depreciation (summation) = 0.10896 W(H + L) + 0.0022 Wk
+ 0.64 W :
Then :—
Yearly burden = 0.16866 W(H + L) + 0.0175 WL + 1.1288 w
N = Number of hours (total) Carrier is in use per year.
P, = Price (cost) of a horsepower per hour. P
Cost of power ...... (0.00028 L + 0.00108 H)WNP, +0.009 WNFe
attendance ..(0.0000145 L + 0.000075 H)WN
supplies, etc..(0.0000455 L + 0.000045 H)WN
Burden depending upon use of Carrier:—
— (0.00028 L + 0.00108 H)WNP, + 0.009 WNP.
+ 0.00012H) WN
16866(H -+ L) + 1750L + (28LPc + 108H P + 6L + lzﬂlﬂw

100,000 N

+ (0.00006E

N.O.C. =
Formula XXIV-a:

Examples :—

1. Conditions :—

Bucket Carrier—Rigid Buckets—Rectangular Path
Horizontal travel of load (total) .......LD. = L = 100" 0
Load elevated (total) ........coiieaienenn —H =500
Service :—2400 hours per year ..........ces e
Cost of power :—$0.02 per horsepower hour = P

2372000 + 1539 x 2400 + 107250 of
— $0.02572 per %)

N. O. C. T d
material handle¢

100,000 x 2400
2. Conditions :—
Same as Example 1 except that service is for but
1200 hours per year.
2372000 + 1539 x 1200 + 107250 of
— $0.03605 per Y%

N.O.C. = g
material handle

100,000 x 1200

3. Conditions :—
ath

Bucket Carrier—Pivoted Buckets—Rectangular P ' 0
Horizontal travel of load (total) ........ 1D = L= 109 /"
Load elevated (total) .......cooveenennees — H,= 00
Service :—2400 hours per year ...oee....o- =N
Cost of power :—$0.02 per horsepower hour = P ;

i :
ol R 1384 X 2400 + 112880 + 43200 o e ton of mat“"?

100,000 x 2400 handled

4, Conditions :(—

Same as Example 3 except that service is for but
1200 hours per year.
2704900 + 1364 x 1200 + 112880+ 43200 . materi®

= $0.03748 per ton©

N.O.C. =
handled

100,000 x 1200

The examples cited are based on conditions g .
quently found in actual practice, and bring out e of
teresting and important facts: First, that the hoursblev
service of a bucket carrier installation have Considerand'
effect upon the net operating cost of the system.
bear a gfeater-e on
upon bucket carriers with pivoted buckets than V8
those in which the buckets are rigidly attached
chains and must therefore scrape the load over horiZ% g
stretches. The first of these facts is because the lt:l,ﬂ
depending upon the cost of power are relatively . oge
compared with the other factors entering into the »q-deé
tion of net operating cost. The items chargeable tovm
preciation are by far the most important, and thes® g
little, whether the carrier is in use continually ©F g
half time, for the wear and tear on a well cared foft%m
rier that is in continual use is little, if any, gred

|

o
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the-general depreciation that is bound to occur in an
:qu‘pmenﬁ allowed to remain idle half the time. The
€cond fact is due the cost of necessary power to operate
€ System being even relatively smaller in the case of
ri:;. more refined bucket carrier than in the case of car-
ol with buck_ets rigidly attached to the_chau:ls, m.akmg
bucl‘(,erl more imperative to use the carrier with pivoted
tain Zts continually if the greatest benefits are to be at-
buclg ; A.com;.)arlson of the net operating cost (?f a
Syst et carrier with the net operating cost of a combined
iScem of bucket elevator and any other conveyer SO _far
systUSSe.d shows that the advantages of the more flexible
€m is rather a matter of convenience than economy.
COsts more to operate a bucket carrier over a given
SIZ? tthan it would to operate a combination of bucket
onea ot for the lifting operation and any conveyer, even
as relatively uneconomical as a flight conveyer, for
Oetil,onzontal carry of the load. This is due, of course,
ucke muc!-l greater power requirements 9f the empty
tailedet- carrier than is required for the similar wor.k en-
loaq !0 running both the elevator and conveyer w1thogt
Vant'a Ne\fert.hele.ss" bucket carriers do possess the ad-
pensivg e of simplicity and, though somewhat more €X-
Cellentef o operate than more complex systems, are €X=
is of 1 Or many installations when? the cost of operatlor:
isaq S Importance than convenience. Their greates
vantage is that a breakdown means a shutdown
me:SS Svery po:ssible provision is made .to provide other
DS of handling part of the load while necessary re-

Paj 8
'S are in progress.

—_—a——

1
MPORTANT FACTORS IN 1HE DESIGN OF
SEWERAGE SYSTEMS.

N  e—
the construction of a new sewerage system, Of of
h first arises

I_lew sewers, one of the problems whic
built on the

és the question, shall the sewers be
bothaombmed or on the separate system, Or part.ly OI:
cal‘ef‘ul he question often cannot be answe{'ed w1thou-
eroy Study, as consideration has to be given to nt
are ts factors. Two factors of the greatest.lmportance
€ questions of cost and of sewage disposal. In

a. .
Wli}ap-er presented on October 7th to the convention a:
Imp,, "8ton, Del., of the American Society of Municipa

an Prove.m ents, Mr. John H. Gregory, consulting engineer
Newsamtar}' expert, of the firm of Hering & Gregory,
Weuork City, discusses some phases of the subject,
as some of the relations which the sewers bear
: Problem of sewage disposal, as follows :—
stOrms a general proposition, where both sewage ang
Shapy, Water are to be removed in artificially constructe
l)“ildies’ it is probably safe to say that the cost of
anq '8 a combined system, in which both the sewageé

§ nOrm water flow in the same channel, generally'
.stl'lmti of as a combined sewer, is less than that of con-
i "8 a separate system, in which the sewage flows

a“dotﬁ Set of pipes, frequently called sanitary SEWers,
drainse Storm water in another set, called storm watet
Seryeq . S is especially true where the territory to
e alrels more or less closely built up and the streets
bysr, On ihY surfaced or paved. ) s
uilg € other hand, in suburban territory, not closely
iad Wh and not likely to be so built up in the near future,
W, '°T€ the storm water is easily and quickly dlv.ert(?d
Reng,; ral watercourses, the separate system will in
“eeg ont St less, for the reason that the sanitary sewers
5. be built at first, the construction of the storm

wate
0L T
Iraing being deferred for a period of years, or only
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such drains built as are immediately required. The cost of
building a combined system in such a territory might
easily be so great as to be actually prohibitive, whereas,
the construction of the sanitary sewers of a separate sys-
tem, as just outlined, could be carried out and would
serve all requirements for a considerable period of time.

Topography an Important Consideration.—With
steep grades and relatively high velocities in the sewers,
it might prove more advisable, on account of the relatively
small additional cost, to build combined rather than
separate sewers, although the character of the develop-
ment of the territory might hardly be such as to require
the removal of the storm water by this means.

In narrow streets and in congested districts combined
sewers have one advantage in that only one sewer is re-
quired, thereby reducing to a minimum the amount of

‘sub-surface obstructions. True, the combined sewer

will be slightly larger than the corresponding storm
water drain which would. be required, but the in-
crease in size of the latter is generally so small as
to be of little importance. = With the separate system,
however, two pipes are required, and sometimes three,
when a sanitary sewer is laid on each side of the storm
water drain, this condition being forced when the storm
water drain has to be built so close to the surface of the
street as to prevent the carrying of house connections
over it.

Again, with the combined system, but one house
connection is needed, whereas with the separate system,
especially in closely built-up districts with paved yards
and areas, two are required, one for the removal of the
sewage and the other for the removal of the storm water
from roofs, paved areas and other impervious surfaces.
The practice of discharging storm water across the side-
walks to the gutters is not one to be recommended. The
storm water is, however, sometimes removed by pipes laid
just below the surface of the sidewalk and discharging at
the gutter. Such pipes frequently give trouble, and often
would not be low enough to drain paved areas adjacent
to or in the rear of buildings. Two house connections, of
course, cost more than one, but not necessarily twice as
much as one. }

With a combined sewer laid in the middle of the
street, as is generally the case, the cost of the house con-
nections to the abutting property owners on each side of
the street is equalized. With a separate system the cost
of the house connections may be greater to the property
owners on one side of the street than on the other, unless
the sanitary sewer and storm water drain are equally
distant from the centre of the street. If the connections
to the curb or property line are put in at the expense of
the municipality the cost to the abutting property owners
as a whole is as nearly equalized as possible.

Combined sewers are generally laid on flatter grades
than separate sewers and may increase the area which
can be served without pumping. They may even eliminate
pumping entirely. It sometimes happens that combined
sewers can be advantageously adopted for a part of the
system and separate sewers for the remainder. The
writer has in mind one of the large cities in the east
where no pumping is required and in which three-quarters
of the city is sewered on the separate system and one-
r on the combined system. The section of the city
sewered on the combined system was too low to be
sewered on the separate system wnthout. pumping and it
was in order to avoid pumping that this section of the
city was sewered on the combined system.

quarte
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Higher velocities are required in combined sewers in
order to prevent the deposition of grit. Velocities which
would be permissible in sanitary sewers would not give
satisfactory results in combined sewers. Deposits would
be likely to accumulate, especially if a great variation
existed between the minimum rate of dry weather flow and
the maximum rate of storm flow. When deposits occur
in combined sewers organic matter is likely to be held
back and settle out or become stranded. If putrefaction
of this organic matter takes place before it is washed
away malodorous conditions arise. With a long-continued
very low dry weather flow deposits may cause the sew-
age to be ponded with the result that the sewage may
become stale, or possibly septic, a condition which should
by all means be avoided, independent of whether the
sewage is to be treated or not.

The Disposal of the Sewage.—If the sewage is to be
discharged into a body of water without any treatment
whatsoever, a condition less and less likely to arise in the
future, combined sewers would frequently offer the

-simplest and cheapest solution of the problem. If, how-

ever, the sewage is to be treated, separate sewers have
certain advantages. In order to limit somewhat the scope
of the paper it will be assumed that the sewage must re-
ceive some treatment before final discharge and that the
treatment will be at one point. Further, that ample op-
portunity is afforded for the discharge of storm water
without having to carry it any great distance.

Sewage treatment works cost money. It is therefore
desirable to keep them as small as possible, and in order
to do this the volume of liquid to be handled must be
kept at a minimum. Rarely, if ever, would it be the case
that all of the storm water would have to be treated ;
hence in this discussion the question of treating other
than the first wash of the streets, in addition to the
sewage, will not be considered.

With a separate system the volume to be handled at
the treatment works is the total sewage flow in the sani-
tary sewers. The liquid is made up of house sewage,
ground water leakage and trade wastes. The flow may,
however, be increased in times of storm by taking in the
first wash of the streets from the storm water drains,
should it be found necessary or desirable to treat the
first wash.

With a combined system, under dry weather condi-
tions, the volume to be handled ordinarily is what is com-
monly spoken of as the dry weather flow, and is also
made up of house sewage, ground water leakage and
trade wastes. In times of storm, however, the flow in
the combined sewers is increased by the storm water from
the streets. The liquid then consists of a mixture of
house sewage, ground water leakage, trade wastes and
storm water.

The effect of the storm water in combined sewers is
two-fold—it not only increases the volume of liquid flow-
ing but it changes its character. The first wash from the
streets is often’exceedingly foul and may increase the
organic content of the liquid flowing in the sewers, giving
what may be called a stronger sewage. As more and
more storm water enters the sewers the storm water be-
comes cleaner and cleaner, and with the greatly increased
flow in the sewers the organic content of the liquid is de-
creased, resulting in what may be called a weak or
dilute sewage.

The volume of liquid to be handled at the treatment
works from a combined system depends on whether only
the dry weather flow or the dry weather flow plus some
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storm water is to be intercepted. If only the dry Weathe;
flow is to be intercepted, then the volume to be haﬂfne
at the treatment works would, in general, be substantlauy
the same from the combined system as from the separat®
system.

One fundamental difference between the two syStems’
however, exists. With the separate system no ravw sedl
age escapes to the streams or watercourses, while with th
combined system raw sewage must at times be discharg®
into them. If it is planned to intercept only the d~
weather flow, then, during storms, just as soon as
flow in the combined sewers exceeds the maximum "ae
of dry weather flow the surplus flow, over and abo?
that which can be intercepted, escapes, with the rest
that a mixture of sewage and storm water must reac
streams.

It is true that the overflow of raw sewage from Oom;
bined sewers into the streams ordinarily would take plda_C’
only during periods of storm, but even the occasion 4
charge of raw unscreened sewage into a stream is 2 qufhe
tion which must be carefully considered. It might e f
case, and probably often would be the case, that as

as the temporary reduction of dissolved oxgyen in fing
stream is concerned no harm would be done, put flod the

particles of paper and faecal matter are offensive t0
sight. If, however, the stream into which the over’ e
of sewage would take place is sluggish and with but If I
velocity it may easily be that the continued overflo o
sewage into it, from time to time, with the accufflulan.v‘a
of sludge deposits on the bottom, would lead to © e
conditions.

Consideration for the Community.—While
ing the question of the overflow of raw sewage fro
bined sewers one point of view of the public sho
be overlooked. In general, the public knows but
the difference between the separate and the com
system. They know that sewers are needed, that
sewage must be treated before being finally dispos€ el
and that a disposal works must therefore be built- 4] be
natural inference is then that all of the sewageé wil 4
treated at all times. If the separate system is adopt® of
well and good. But if, instead, the sewers ar¢ bulltge:
the combined system and the public sees raw sewa
even if dilute, discharged into the streams from i

con gider”

- CO

uld not

little of
bined

€

time will they be satisfied? And again, will the ?ro“‘
authorities be satisfied? The question is one, aSlﬁe most
the

dollars and cents, which should and must receive
careful consideration.

With a combined system, in order to feduoeould
number of times during the year that raw sewagC® e
overflow, it might be planned to intercept sOM€ " gect
water as well as the dry weather flow. One direct eorks
which this would have on the sewage treatment pelf
would be to increase their size, and consequeﬂty.f he
cost, over and above that which would be require
separate system had been adopted. 20

If it is found desirable or necessary to il'ltercep'C e
treat the first wash from the streets the separat® by
is more advantageous than the combined systemy am®
its adoption no overflow of raw sewage to the ,Str onlf
will take place. The storm water drains receive o bE
storm water and the first wash from the streets Carged
intercepted in the storm water drains and disc atiﬂg
either into the sanitary sewers, or into the interc":l:l dgf‘
sewer leading to the treatment works. As the flo¥ 1r .
storm water drains increases, the surplus water, ovet car
above that intercepted, overflows to the streams
ries no sewage with it.

|
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The separate system, under certain conditions, offers
greater flexibility in the disposal of trade wastes than
st(; & th? combined system, unless the first wash of the
wazfts 1s to be intercepted and treated. Some trade
Suches are O‘fff:nswe and if discharged into the sewers in
s a condition must be treated. On the other hand,
OMme trade wastes are inoffensive and can be discharged

tlreCt into the streams without causing any nuisance or
Touble,

Can sz ith. the separate system the offensive t
offens; d‘SCharget_i into the sanitary sewers and the n;-
ens'Slve wastes into the storm water drains. The (})] -
trea:ve trade wastes only would t'hen be carried to the
trad geont works. With the combined system all of the
WOu?dwaStes’ the inoffensive as well as the offensive ones;
Work ha‘fe to be intercepted and carried to the treatme?d
ave S, with the result that the treatment works wou :
Mo to be somewhat larger in size, and hence would cos
e than would be the case if the separate system had
€N adopted.
Charxlth a community which is largely residentia 2
ittle ¢ er, the volume of trade wastes would ‘affect-but Vi }_’
Munjt he total sewage flow. With a.manutacturmg cogrtl
a lar ¥, however, the trade waste might .amount to quite
migh%e percentage of the total flow and in extreme casz:}s1
condit_CCJua.d in vqlume the h<.)use sewage. Under s:nt-
age oéons 1t is evident that, '1f any gonsxderable perc .
Woulq bthe trade wastes is inoffensive, separate se\.ntr .
the in e of‘ decided advantage, as they wquld P?rml ¥
Storyy, offensive wastes being discharged direct into P
Char Water drains, the offensive wastes only bemgd &
the tg;ed Into the sanitary sewers and by them carrié
€atment works.
genera]llth a combined system' automatic r
CWerg g Used on the connections between e
W f and the intercepting sewer to 1.1m1t the amou
... .TOm the combined sewers to the intercepting sewer.
quireda Separate system automatic regulators are not re:
Unless the first wash from the streets 15 .inter

trade wastes

]l in

egulators are
the combined

ce . . .

Se&t: d in the storm water drains. Automatic dev1cesd1n

Signej’ as a general proposition, no matter how well de-
» are to be avoided wherever possible.

Sewa o Removal of Grit.—The presence of grit ?tas
a’lnoge disposal works is generally more or less ©
Yance, especially when the sewage has to be purr]ped
SeWefs’aSS?d, through settling tanks. ~With cor?blgtes
g Cons-’drece“’mg as they do storm water from the stre C};
th isl €rable amount of grit must be expected to r(za
ing , POSal works, not only during wet weather but dur-

of ri"ty Weather also. With separate sewerls tt‘helizrz(r)rl::&
relative

un Teceived at the disposal works is :
stolfms the first wash from It)he streets is intercepted in the
Water drains and carried to the disposal works.
iderable amount of
from, gmd be prevented from reaching the disposal works
Catche OMbined sewers by inserting a catch basin or san
ang ¢y ON each connection between the combined sewers
Woulq ¥ Intercepting sewer. It is probably true that suc
be g goe the case, but it is a question whether this woul
theg, 5°0d method of removing grit.

It
8rit o has been suggested that a cons

In the first place

lmle: Sand catchers would sooner or later fill up, an
Purps, ~eaned at proper intervals would fail to serve the
I‘."'°baS;3 for which they were built. ~Again, it 1S very
Posjteq & At more or less organic matter would be de-
FOW) co !N them, especially when only the dry weathel_'
oy throﬁslst]ng as it would mainly of sewage, Was pass
teag t Ugh them, The retention of organic matter Wou
“ffensive conditions as soon as putrefaction began.

sludg

THE CANADIAN ENGINEER 671

The inserting of sand catchers between storm water
drains and an intercepting sewer would seem to be a
more practicable proposition as the possibility of retain-
ing offensive matter from sewage would then be eliminat-
ed. The sand catchers would still, however, have to be
cleaned in order to make them effective.

With combined sewers or with separate sewers in
which the first wash from the streets is intercepted in the
storm water drains grit must be expected. Such being
the case, it is a question if the simplest way of handling
the grit is not to admit it into the intercepting sewer
from the combined sewers or storm water drains, without
attempting to intercept any portion of it, and then to
transport it with a good velocity in the intercepting sewer
direct to the sewage disposal works. Even with sand
catchers on the connections between the combined sewers
or storm water drains and the intercepting sewer enough
grit is sure to reach the sewage disposal works to require
its removal before the sewage is pumped or passed
through settling tanks. .- The removal of grit at one
point instead of at numerous points has many advantages.

The common practice of removing grit at a sewage
disposal works is to pass the sewage at a slow velocity,
roughly about one foot per second, through a grit
chamber, the grit settling out and being retained on the
pottom of the chamber. In large works mechanical
means are provided for removing the grit from the grit
chamber, but in smaller works it is common practice to
drain out the liquid from the grit chamber and to then
shovel the grit out by hand.

With a separate system, in which the first wash from
the streets is not intercepted from the storm water drains,
a question arises as to the necessity of providing a grit
chamber at the sewage disposal works. Practice varies.
At some disposal works grit chambers have been pro-
vided and at others not. If the sanitary sewers are
properly designed and built and are provided with tight
covers but very little grit should get into the systems,
but with macadam or dirt streets and perforated covers
some grit must be expected. The safest plan, under
ordinary conditions, seems to be to provide a grit cham-
ber, even if it be a small one. The grit would require
removal only at more or less infrequent intervals.

Perhaps the question may arise as to the necessity of
removing the grit. It would, of course, be perfectly
possible to pump the grit along with the sewage, but this
would cause unnecessary wear and tear on the pumps.
Again, if the grit is not removed before reaching the
suction well, it may easily settle in and clog up the suc-
tion well causing thereby a shut-down until the well is

cleaned out.

If the grit is admitted to the settling tanks it may
cause- trouble there. It depends, of course, on what type
of tank is used and on the method of operation. If the
tank is an Imhoff tank the grit, by settling down into the
sludge digestion chamber, may check or prevent the

roper digestion of the sludge and consequent}y .affect

the satisfactory operation of the tank. The admission of
grit to a septic tank may also interfere with it§ satisfac-
tory operation. If admitted to a plain settling tanlf,
which is cleaned out at frequent intervals, the main
trouble to be expected would be in the cleaning out of
the tank.

With sewage from a combined system the volume of
e accumulating in settling tanks is greater than with

sewage from the separate system. It may even be nearly

(Continued on page 680.)
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THE PROTECTION AND UPKEEP OF ROAD
EQUIPMENT.*

By Daniel J. Hauer,
Construction Economist and Consulting Engineer.

by day labor forces under the direction of en-

gineers, the item of plant and equipment is one

of the prominent factors of cost. Inadequate
plant means to materially increase the cost of construc-
tion. Only recently the writer stood watching some
road building upon which only a few tools were being
used, and most of them were ill-adapted to the work. It
was difficult to accurately calculate the exact amount of
money that was wasted, due to a lack of road equipment,
but it was easily estimated that the cost of construction
was increased at least twenty-five per cent. Likewise,
too much plant can make an added cost. Even with the
proper plant, and handled in an efficient manner, the
plant item in road construction is a larger per cent. of
the total cost of the work than in most other classes of
construction. This is due to two causes. First, the
plant necessary to build a wagon road is much more ex:
pensive than that'to build, to illustrate we will say, a
railroad. With light grading on both, the same equip-
ment will be needed to do the excavation. For the rail-
road a small concrete mixer may be needed, and some
track-laying tools to complete the job. On the other
hand, for the wagon road there will be much hauling of
road materials, thus wagons and a traction engine will
be needed, then road scrapers or graders, and spreading
machines, water sprinklers, oil sprinklers, and heating
apparatus will be necessary; scarifiers, harrows and
rollers must be used, while for concrete culverts and
bridges, mixers, derricks, buckets, barrows, and other
appliances are called for to do the job in an efficient man-
ner. The writer has constructed a section of a railroad
costing about $100,000, with a plant costing only about
$5,000, while a contract for less than $50,000 of wagon
road work took an outfit costing nearly $20,000; forty per
cent. of the total cost instead of five.

The second reason for the larger cost of plant for
wagon road construction is that this class of work is let
out in small scattered contracts that are uneconomical
from a constructive standpoint. The season, too, for
road building in nearly every section of the country is
short.

Naturally the life of any machine is dependent upon
the use and care given it. The longer the life, the less
the annual depreciation, consequently some of the high
plant cost can be eliminated from road construction by
the proper care and upkeep of the equipment, and by
selecting the most improved and economical types.

As far as possible the same machines should be used
for many different purposes. This can be done in two
ways : By trying out machines designed for one particular
kind of work for other kinds, and by adding attachments
to machines that thus adapt them to three or four
different things.

To illustrate, a contractor once found by experiment-
ing that a certain kind of road grader would spread
crushed stone for macadam at a very much less cost than
it could be done by any other known method, at that

NO matter whether roads are built by contractors or

*Read at American Road Congress, held at Detroit,
Mich., Sept. 29 to Oct. 4, 1913.
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time. Then a road roller that can be used as a tra -

engine, with a scarifier attachment, and likewise
operating a stone crusher, or other machines, can
said to be four tools in one; not that it is possible to usé
it for more than one purpose at a time but in the pl’ese“;
method of building roads a roller is only used a sm :
portion of the time, so it is economical to adapt 1t toat
many uses as possible. In this manner the cost of plant
or rather the investment in plant, can be maintain® 4
the minimum.

In like manner, wagons, which. are an im
factor in road building, should be of the most impl'o"e_
type, and adapted as far as possible to all kinds of hat
ing. So, too, with concrete mixers. Some contrac
demand a hot mixer as well as one for mixing ordlnafz
concrete. Money is saved when one mixer will ansWé
for both purposes.

s i L r
Another item in the cost of plant is in the characte

portant

- of the plant purchased. Cheap and poorly made pla®

means money lost to the contractor in several wa}’S;
Delays occur through breakdowns and these aré alwa,);s
expensive. Cheaply made tools mean continual repa!
and a short life, and are an added expense to any 1° (;
Only well made tools should be used. A guarantee ?}Stle'
the construction of a machine can and does mean hit
It does not mean payment for delays caused by bred
downs nor for poor work being done. The ability © is
manufacturer for swearing his product is a good O“er
not a help to a contractor or engineer in getting his w‘:e |
done, nor in showing that the machine in question 15 ji
built. The greatest asset is in buying from 2 ﬁm:clha‘
recognized responsibility, one of integrity, and one peif
is so well advertised that they must stand behind ti A5
products by putting into them only the best of maters’
and workmanship. This is the best guarantee poss!
This means work done at a low cost. A firm with st
reputation means that thousands of dollars.h.aVe these
spent by them and their customers in obtaining = .
results. The new customer profits from these past
penditures. e

These are all possible factors in plant and equlpmc A
upkeep and maintenance cost. The problem that the coft
tractor and construction engineer must solve in this orse
nection is a very difficult one, owing to the many adV
conditions.

Road work is done in comparatively shor
usually in a single season, which varies in lengt
about one hundred, to one hundred and eighty d?ys’lant
cording to the climatic conditions. A contractor S 2
is moved on to a job, and is used along the line © ach
work, part or all of thé time during the season- ;
of a contractor’s plant is made up of transpof"aork.
machinery, and even other items of plant are only W o
ing in one place for a few days at a time, so that t0 cpult!
tect plant while at work on such jobs is very L ol
and in many cases any kind of a protection 15 & { the
ment, and a great hindrance to the free movement ¢
men and teams.

All machinery should be protegted when
being used, and some when in use. Boilers at WO of 8
much more fuel when not protected. ~Some keany 'otect
house, built in sections should always be used to P* nd?
boilers. Such sheds can have one side left ouf, . -aﬂdlﬁ

¢ stretch®

N
it is 9

_canvas curtain used when necessary. If the SIC™ pef

%, ; e
tops are built in sections they can be hooked tog'
with hooks and rods and staples so as to be rig? @
to stand up against the wind and weather.
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e tl:/lachinery that cannot be protected while at work,
o € covered with canvas coverings Over night, .durlng
Y spells and at such times when they are not in use.
edVery traCtion_engine and roller should be thus pr(?tect-
Ca;lv St?am drills and such tools can be covered w1t'h a
Can Ez jacket. The machinery part of a concrete mixet
ks so protected, and also pumps and other equip-
eXCeli Heavy V_Vater-proofed canvas will be found to be
S ent for this purpose, and not onl}{ k'eep .the ma-
lon b Cl?a“ from dust and mud, but will likewise pro-
WOrg the life of the equipment. As the canvas becomes
i i fI‘OmvuSe, it must be re-treated with water-proofing
quids to preserve it.
QUeSi} t the end of the season, with the job finished, the
plant???'aIWays arises, ‘““What shall be done with the
Centra] To fnove it from its present place to some
it on ¢ 5 age point, will mean an added expense to get
Contino a new job. If the work on the same road is to be
e m ued the next season the entire c:utﬁt may have to
at ¢ oved,bfick. The plant can be moved to th'e ne.xt job
WOrk:d minimum cost from the site upon which it last
Shoulg 1, Then the question comes as to how repau'i
rom th ¢ made, .and the protection to be given the plan
1€ winter weather.

over}i;tl;.ated away from the machine shops, the I')mp?lli
e o 1INZ cannot be given to all the plant, but 1t Wi
. Possible to replace many of the worn and broken parts
up al]niw ones, tighten up all loose keys and nuts, true
he earings, and do all repairing that can be done :ln
hig I;en. Then all iron and food work can be paintec.
S a protection not only against the weather, Pro-

Onoj : <
siti§lrlg the life of the plant, but is also a busmess_,propo-
.0 that pays well, as every one is impressed with ma-
Ititude of

chine
fecg that looks well, and paint covers a mu

Ware{:, some localities 1t is possible to obtain an empty
Storeq use. or barn in which the vz.mous mac.hmes can be
This k While they are idle, or during the winter seascl)n-
alloy, =ps thefn entirely out of the weather, .and also
Dot onIOf repairs being made under cover, which means
Y quicker, but also cheaper work.
n“mbe?-r winter storage it is also possible to group 3
the of machines together, and build over and aroun
si“glealtemporaf}’ shelter made of cheap boa}rds and
Son, II;y ta.r paper, which will last during a winter sea&
Six - Y using the tar paper, the boards_can be spreaf
Al'Ound es'o,- more apart, both on the sides and root
: re this temporary shed a ditch should be dug so as
Vt.%nt surface water from getting to the machines.
of thel; It is not possible to protect the machines by a0y
&d o € methods, then the canvas coverings can be resort-
far ,> With fairly good results. Thes

as e covers should,.aS
the, . POssible, be shaped to the machine upon which

sh()ulgre to be used. Good and substantial brass eyelets
Over; fastened in the well bound edges, so that the
e machines,

Othe lnigs can be tied tightly to or under th
c("’tarinse.the wind will flap them loose, soon
ang § Into shreds, as a flag is worn out by th

beating the
e wind,

e0"€l‘inus €Xposing the machine to the weather. Canvads
Usef,1 5 Made to fit any machine will always be fmtn';n

l - . .
Use fm.rl Protecting machines over night or when 1o

a few daYS.

bugpge henever machines are not stored for the winter it
d es ar

1
Rlagg 5 they should be stripped of their brass a7
| be broken Of

len p\z:rrt-s’ otherwise these fixtures wil 4
Maq i;le iIch means a serious loss. The parts from eacd
Should be placed in a separate box, nailed up an
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properly labeled, the box being stored away for safe
keeping. If the machines are stored in a building, it is
not necessary to take off parts, as if any one breaks into
the building they must go to the trouble of taking off
the brass, while if the parts are stored in boxes, the
rascals take box and all, giving them much less trouble,
and thus assisting them in making a clean sweep of all
the brass fixtures.

When a new machine is purchased, there should
always be bought at the same time a number of spare
parts, which should be kept on hand to be used as need-
ed. No man can build a machine that will not break
down in some vital part sooner or later. A breakdown
in a construction job means not only a delay, but a waste
of money, for even if men can be laid off and not paid, or
can be given other work, yet the job, due to the changes
made necessary by the breakdown, will not be worked in
the most economical manner. It is true that many con-
tractors do keep some spare parts, but they seldom have
on hand enough, or the proper ones, due to the fact that
as the parts are used to replace broken ones, new ones
are not ordered from the factory.  Then either one of
two things occurs: the job is shut down or some part of
it, or the machine is worked with the broken part until
2 new one can be ordered and put in place. This means
that the machine is racked by the work it does, doing
permanent injury to it.

A good blacksmith shop on the job, equipped with
forge for heating heavy steel and with stocks and dies
for bolts and pipe, and with good drills and vises, will
be found to be a great assistance in the upkeep of road
equipment. For heavy machines a few roller bearing
or small hydraulic jacks will be found useful in making
repairs and renewals.

Small tools can be repaired promptly in a black-
smith shop. Attention should be given to these as
well as to the larger machines. To prevent such tools
being lost, they should not only be branded with a die
of the contractor’s name or initials, but they should
likewise be painted with a set of colors, selected by the
contractor, to designate his equipment and advertise
his business. These colors can be used on the head of
some tools, and in most cases on the handles. Tools
can thus be seen at some distance, and thus prevent
their being stolen or lost. All bright parts of tools and
machines that can’t be painted should be well greased
so as to prevent rusting.

Many of these suggestions seem useless, or more
or less self evident, but any one who has much to do
with road construction knows that tools and machines
are scattered along the entire line of a piece of new
road construction, just where they were last used, and
there they stay, neglected, until they are needed again.
Then they are found out of order, and to repair them,
frequently new parts must be ordered, some days
intervening before such parts arrive. The tool or
machine depreciates greatly in value by such treatment,
and thus contractors are compelled to figure a heavy
plant expense item against every job. The cost of car-
ing for this equipment is much less than the deprecia-
tion figured against it from neglect.

Such extra costs mean higher prices for road
and as there are many thousand miles of roads
that need improving, every dollar wasted means less
mileage built each year. Both engineers and con-
tractors are interested in obtaining good roads, and
they should do everything possible to save money in
the construction of roads.

work,
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STANDARDIZATION OF STREET RAILWAY
SPECIAL WORK.

the material used by it as possible, the Metropolitan

Street Railway Company, of Kansas City, Mo., has

adopted a set of standards for special work which are
very complete. The standards have been tried out for
a year or more, and the results so far obtained are very
satisfactory. They.were worked out under the direction
of Mr. A. E. Harvey, chief engineer, who describes them
in an article in “Electric Traction,” and includes details
of rail curvature sections, lengths, etc., in connection
with them. The following information is extracted from

lN line with the policy of standardizing as much of

rf'ﬂ{ls'-sé"waai
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Rail Section.—In the selection of the section of rail
to be used in the special work, consideration had to be
given to the fact that a very considerable percentage ©
the tracks in the paved streets of Kansas City were lai
with 100-lb. A.S. C. E. section. This rail has prove
exceedingly satisfactory; there was no reason why the
section should be changed, and it was desirable that the
special work should be constructed so that it would'ﬁs
with this section without the use of compromise joints:
Various problems presented themselves in the detailing
of this special work, particularly the question of guard-
ing, but with this problem solved, it was decided that th'®
was the most desirable section for use in the constructio?
of the work. ¢
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Fig. 1.—Special Work Standards for Double Track Closed ‘‘Y’’ and Crossing.

it, to show how standardization methods are applied in
cases where layouts are renewed or new work put in, it
being exceedingly desirable that the work be of such
character as to be interchangeable and renewable, piece
by piece, from stock.

In the establishing of something that could be
standard the following points were included in Mr.
Harvey’s problem as it had to be solved: rail section,
radii of curves, length of pieces, material, design, and
various minor details in regard to the assembling of the
work which present themselves as the larger details are
developed.

c’“’d

Radii of Curves.—The radii of the curves Sel%%g
for the standard work is controlled to a certain extenta
the width of streets in Kansas City. Some of these B2
of such width that it was impracticable to use 4 cur
less radius than 42.5 ft. This, therefore, was adop ediu5
the minimum. There are few places where a larger * in’
than 65 ft. can be used. These two radii, with Oneard, ‘
termediate standard of 30 ft., were adopted as stant ol
and the special work designed upon this basis. irals
curves were all used in connection with Lorain i on’
No. 2. Using these radii as a basis, the various angle
binations that might be used in any layout on as
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of g0 degrees are detailed in the manner shown in t}'le
accompanying figures. These combinations were all laid
Out on an angle of go degrees, which could in almost
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Material. —Recognizing the fact that in some loca-
tions one kind of material might be required and in
others a cheaper grade, the question of standard material
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b few minutes can be thrown in the ang
lock,

Length of Pieces.—It will be noted that.the plefleif
¢ detailed so far as length is concerned, making 4 trﬁmof
eum Number of joints, and establishing the leng o
b arm so that standard pieces are interchangea -
T this design a minimum number of St:'mdardhp'iearé
cosecured! as there are quite a number of pleoltlasﬂt]eamore
co::mf’n to both a single track turnout an_d 2 Pt
dia Plicateq combinations ; that is., the switc rsi%g .
Se Monds are the same in the plain turnout Cros s
WCOnd track as would be found in a double .track c e

l?e. The number of different kinds of sw1t(':hes :;e 5

h: ed to two, a right and a left, except th.at in sac;iation

in ¢ l;Tlol‘e complicated layouts there 1s a slight (\i/ g

out € arm lengths for switches and mates, an e
bl lich are designed for clearance, and which ar
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has been left open, and the detail of the design only
carried to a_ point where it would not forbid the use of
ieces made from either solid manganese, cast bound
work, built-up work or cast steel.
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Design.—In the detail of the design of this work the This chair consists of a malleable casting in combi-

most serious obstacle met was that of guarding the T- nation with the plate, together with a brace and wedge.

" rail section. Various devices were tried out with more The strain of the guard rail from the main line is taken

or less success, but it was finally settled that the guard  eventually through the plate under the base of the rail

and against the screw spike on the
) outside of the rail. A number Of.ad:
v _____6 vantages are secured in this device:
1. Both the main rail and guard
I T PR | S0t A% ot soseostcosr s 72l are standard sections that af

AN s fo e % “Yhuck untess othermise mored. rolled by almost any miu’ and .Caﬂ
always be secured at standard prices
and for less money than specially roll-
ed sections.

2. The guard rail is secured 0
,- the main rail without the use of bolts

eI = 3 5

et and without the necessity of drillin®

| bty through the main rail, a distinct 2%

vantage in construction as well 28

renewals. b e

3. The strain that comes upon tm
guard rail is transmitted directly fro
the head through the casting insted
of being transmitted through the We

. nﬂ
] of the rail, and at a point where co
errl‘c’_ o D TR | AL 2 it T :;m siderable leverage would be S?C::ﬁy
b Eor _/;‘_—;?,_/;..H_zi,l@_zg.% l‘—/”—d’k—/“",_—“'"'—/'—'* against the bolt as it is ordin
RIS e B SR T Tanglied) ith-
Fig. 4.—Guard Rail Support for 50-1b. T-rail Guarding 100-1b. T-rail. 4. The guard is renewable W e
out any interference whatsoever w
best adapted to this section was the so-lb. T-rail. A the running rail. The paving does not have to be i’
i section of this in its relation to the main rail is shown moved from the outside of the main rail at all, .and on b
in Fig. 4, which also illustrates the standard chair inside only to the base of the so-lb. rail, which can
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. | . onivr ol
adopted for the securing of this rail, or rather chair in loosened up and a new rail slipped in place, Of the *. W8
combination with tie plate. This, with the omission of rail adjusted for wear, and moved in closer to t ?nts of-
the plate and a slightly different arrangement for attach- rail, either by a light grinding of the bearing PO pic

ing it to the tie is adaptable to the use of steel ties. . which the guard rests, or by removal of shims,
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M2y be put in originally in order to provide for such
Wear.  The design has been used in a modified form by

the .Metropolitan Street Railway Company for some time,
Is proving exceedingly satisfactory.

and
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guard would connect up closely with the manganese
plate in cases of cast-bound work; and in cases of solid .
manganese work a small pocket at the end connecting
with the manganese guard, and in cases of built-up work
to attach it securely to the built section
by means of th® standard chair. In de-
signing these standard pieces it was the
object so far as possible to specify only
those points which were necessary to

$hHlok ; ¢ .
biofo|  obtain the results at which we aimed
o B ke b b
SR and not specify those things that would
N“% interfere with the manufacturer’s design
N .
SRR or shop practice.
| SN The most important feature in the
"\45 EF w—lﬂ// a//;/g’-d/afur’ﬂt‘d ReRiRd . p. .
ang firea itk ariing iy Sk design of street railway frogs is the de-
70720V . .
I At A1 el tail of the flangeway, particularly where
RS the flange bearing is desired. The
BB : 2 5
! il R writer believes that this matter has not
s ;e~—/-92'-" ——>f<——/:6;—>f<v—/'_yzi——>| oo :;) o been properly understood, nor the best
R S S esam s s N 33 results obtained in the past in flange-
/mn ____’d m’ b R bearing work, and the work which we
7 o, = 5> o [ g e . .
|t St adasy 2 St 0 00 TG TE Ak oneal s 1d kel are now specifying is designed to over-
gg"}’of%%% ploneq. O Al i 9 —pe—r1A %E SRR come the objectiopable featuresi tlf)at ex-
norkdh oS Shory | T | LB R ist in flange-bearing work as, it is gen-
R T LT, ERIEN lly put upon the market
Lo RRESsssSssssasasN N R SISO A i : )
= 6 6 = < gﬁ A flange bearing as it has been
(3 NN . .
: * ' AN 5 understood in the past, and as it hag
@T — Sl been designed, has aimed at having just
A\ ~ , o8 at the intersection a\ floor upon which

d .The connection of this guard to the pieces is Of::
<l of the design that had to be solved. It was U

:sirable to put a joint in this guard rail connectinkg lz)[:
a Piece of the guard cast in the cast-bound work,

the flange would rest while passing over
the intersection. In theory this is perfect. In practice
it has led to a great deal of trouble.

" It is impossible to get a flangeway that is just th.e
depth of the flange. It is either itself worn too deep, it
may be constructed too shallow, treads wear and whezl
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way for the wheel to run over. It results in a jolt and a
blow that is detrimental to the wheel, to the car and to
the special work, making a noisy and hard riding
crossing.

The theory upon which we have proceeded with this
work is that the wheel shduld be picked up on this flange
with as light an angle of impact as possible at a con-
siderable distance from the intersection, and ride upon its
flange entirely across the intersection and be let down
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more manganese was desired, which was not necessarily
the case. It is not the amount of the manganese that
governs the situation, but the profile of the flangeway:
This flangeway is readily made in built-up work wheré
the manganese cross is used as a base upon which may
be bolted wings of rolled rail. It is giving good results
in our built-up bolted work where the manganese strip,
or the manganese filler, is used between the rails.

course, this profile is readily made in solid manganes®
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again upon its tread. Every time this proposition is pre-
sented some one will say: ‘“What does this do to your
wheel flanges?”” What is the other doing to the special
work and the paving? The taking of a wheel with a
light angle of impact and riding it upon its flanges is
easier on the track, paving, the wheel and the car, on
the nerves of the public, and on adjoining buildings. It
is not only upon this theory that the design of the flange-
way and special work is based, but from actual experi-

and in that case has the advantage of keeping the treads

away from the weaker points at the intersection and Pf¢
vents chipping.

The writer believes that this question of the Pfof_ile
of flangeways has had a great deal to do in the past W!
certain difficulties that have been charged to solid ma?”
ganese work, i.e., where the defect that has appeal’ed s
solid manganese, particularly in square crossings)
been due to the blows of the treads of the wheels up?”
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ence with these flangeways, it has been found that all
that has been said in regard to this matter is confirmed
by results obtained in practice.

Other details of the special work pieces are rather
immaterial so long as the design and profile of the flange-
way are carried out, and this flangeway may be built in
any type of work. In cast-bound work it can be obtained
if the plate is made large enough, and some work has
been furnished in this way, but the manufacturers have
overlooed in some cases the object at which we were
aiming, and apparently construed the specifications that

= —o39
Sectron through Flongenay

10.

‘ ar
the points, and that this trouble would never aPP®
should flangeways be constructed as described above

Among other designs, attention is called t0 Oﬂd
10o-Ib. crossing with a flange bearing from end to_le
for both tracks shown in Fig. 5. This design, it wil of”
noticed, has in it comparatively little manganese and CVVC ;
sists of 100-Ib. rail bolted to the manganese filler: o
have had several of these crossings in service for 0"; m
year, and the results that are being obtained from ¢ (he
are exceedingly satisfactory.  They are easier Onha"e
cars, easier riding and easy to maintain. e
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adopted them as our standard crossing in all work. It
May be a little difficult to build in complicated layouts
Where curves intersect the crossings. In such cases these
fomplicated parts are built in solid manganese.

.. In the design of switches nothing is specified out-
SIde. of the outside dimensions of these switches and the
Section of the rail.
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Solid manganese work built with the flange bearings
as specified by us is a most satisfactory design, and
where constructed .in accordance with standards so that
-pattern charges are not repeated from time to time,
its cost will be so reduced and its advantages over other
types of work such that it is an ideal special work. It
has a distinct advantage over the cast-bound work in
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Fig.
it In regard to the class of work specified: Cast stef:l
Permissible under our specifications, and nothing 1S

Sta.

lndardized outside of this, except in regard to the

Mensions and matters heretofore mentioned that are
Ceg;:‘(;n fo all classes of work. Cast-bc.)und'work 1sdatc(;
€ in its usual form, the specifications in regar g
an Consisting only of those matters relating to toi
e 8€way, to the section of rail, and to Fhe question
PIng the cast iron down on the outside of running

raj
Wlllls SO that it may not receive a plow from a worn
Caueel' The writer finds that this is the .most commog
S¢ of the many defects that appear 1N cast-boun
/ 7 Xing
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Secrion through [7079€10Y Fig.

W()rk %
loggen; cSulting in the breaking of the casting Eﬁti};

enln . . .
Worp. .8 of plates and the rail in the pieces. R
s kt 1th a manganese filler forming the flange be;rl:vgs’
the }'pe‘ that we are using in some cases. Fig. 6 sf C’the
fpeci Sl of this design.  The principal points ©
u

e “ations require that all bolts in this work musdtrilzf
ng fit) all holes reamed and the bolts put in with a

® sh ] his type of work was designed prlmszllyntzls:
Qwn ¢ d have a type of work that could be built 1 :
foung. °PS Without delay, and without the nfzcesstty i
factol‘ry'work‘ This type has proved exceedingly satif

Y in gp respe(,‘tS.-

SOLID MANGANESE or
BOLTEDO WORK WITH MANGANESE FILLERS

2o 2
[ 0|
Secron through Flongewoy
11.
that all special work is of the same depth and facilitates
the spacing and placing of the ties in special work. This

is particularly applicable to the placing of such work on
steel ties.

The specifications for standard switches Nos. 1 and 2 are
as follows :—

Cast Steel or Cast Bound Switches.—They must conform
accurately to the general dimensions shown on Fig. 7.

Switch tongues must be of solid manganese and of heavy
design and must be provided with lug for the attachment of
spring lock or electric throw. The tongue must be ground
to fit closely to its bed. The heel must fit perfectly so as to

Doub{efhvcﬁ A’/'/g‘? — Ty
/57 From g From
RAIL  lpowsofHoles fu i b ; 4 u”g iy
"Giraer (pper RoW | 52%a4" |RARX5XS
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SOLIO MANGANESE 0R
BOLTED WORK WITH MANGANESE FILLERS
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o
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o
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ourer orm - socrion through Flongewoy
12.

prevent the entrance of snow, ice or sand under the bearing.
All parts of the body which might be struck by the over-
hanging part of the tread on worn wheels shall be kept ¥%-in.
below the top of the adjoining rail.

For T-rail work the guard rail pocket shall be so con-
structed that the removable guard extends to the manganese
centre.

solid Manganese Switches.—They must conform accur-
ately to the general dimensions shown on Fig. 7.

‘Switch tongues must be of solid manganese and of heavy
design, and must be provided with lug for the attachment of
spring lock or electric throw. The tongue must be ground
to fit closely to its bed. The heel must fit perfectly so as to
prevent the entrance of snow, ice or sand under the bearing.

e e e



680 THE CANADIAN ENGINEER -

Those for standard mates, Nos. 5 and 6, are as follows :—

Cast Steel or Cast Bound Mates.—They must co.nform
accurately to the general dimensions. shown on Fig. 8.
; ‘Manganese plates shall be of liberal size and of heavy de-
sign. ‘

Flangeways shall be 11/16-in. deep for a distance of not
less than 6 ins. ahead of and 6 ins. back of the. 14-in. point,
and shall slope evenly to a depth of 1 in. at the edges of the
plate. The inclined portion of the flangeways shall in no case
be less than 18 ins. long.

All parts of the body casting which might be struck by
the overhanging part of the tread on worn wheels, shall be
kept ¥%-in. below the top of the adjoining rail.

Solid Manganese Mates.—They must conform accurately
to the general dimensions shown on Fig. 8: :

Flangeways shall be 11/16-in. deep for a distance of not
less than 6 ins, ahead of and. 6 ins. back of the %-in. point,
and shall slope evenly to a depth of 1 in. The inclined portion
of the flangeways shall in no case be less than 18 ins. long.

Specifications for Standard Frogs Nos. A21, A22, A31
and A32.—Flangeways through manganese plates shall be
not less than 30 ins. long, measured along the gauge lines, and
they shall extend an equal distance each way from the inter-
section of the gauge lines. Flangeways shall be 11/16-in. deep
for a distance of 4 ins. each side of the intersection of the
gauge lines, and shall slope evenly to a depth of 1 in. at the
edges of the plate.

All parts of the cast iron body which might be struck by
the overhanging part of the tread on worn wheels, shall be
3 -in.. below top.of adjoining rail.

. Flangeways shall be 11/16-in. deep for a distance of 9
ins. each side of the intersection of the gauge lines and shall
slope evenly to a depth of 1} ins. at points 2 ft. g ins. from
the intersection of the gauge lines.

Specifications for Standard Frogs Nos. A29 and A30.—
Flangeways through manganese plates shall be not less than
24 ins. long measured along the gauge lines, and they shall
extend an equal distance each way from the intersection of the
gauge lines.

Flangeways shall be 11/16-ins. deep for a distance of 4
ins. each side of the intersection of the gauge lines and shall
slope evenly to a depth of 1 in. at the edges of the plate.

All parts of the cast iron body which might be struck by
the overhanging part of the tread on worn wheels, shall be
14 -in. below top of adjoining rail.

Flangeways shall be 11/16-in. deep for a distance of o
ins. each side of the intersection of the gauge lines and shall
slope evenly to a depth of 1% ins. at points 2 ft. g ins. from
the intersection of the gauge lines.

Specifications for Standard Double Frogs Nos. A41, A42,
A43, and A44.—Flangeways through manganese plates shall
be not less than 30 ins. long, measured along the gauge lines,
for frogs of an angle less than 28 degrees, or less than 24 ins.
long for frogs of an angle greater than 28 degrees; and they
shall extend an equal distance each way from the intersection
of the gauge lines.

Flangeways shall be 11/16-ins. deep for a distance of 4
ins. each side of the intersection of the gauge lines and shall
slopé evenly to a depth of 1 in. at the edges of the plate.

All parts of the cast iron body which might be struck by
the overhanging part of the tread on worn wheels, shall be
14 -in. below top of adjoining rail.

Flangeways shall be 11/16-in. deep for a distance of 0
ins. each side of the intersection of the gauge lines and shall
slope evenly to a depth of 1% ins. at points 2 ft. 9 ins. from
the intersection of the gauge lines.

specifications for Standard Crossing No. 51.—Flange-
ways through manganese plates shall be not less than 15 ins.
long, measuring along the gauge lines, and they shall extend
an equal distance each way from the intersection of the gauge
lines.

Flangeways shall be 11/16-ins. deep for a distance of 2
ins. each side of the intersection of the gauge lines and shall
slope evenly to a depth of 1 in. at the edges of the plate.

All parts of the cast iron body which might be struck by
thé overhanging part of the tread on worn wheels, shall be
14 -in. below top of adjoining rail.

Flangéwavs shall conform accurately to the profiles
shown above. \
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In case of single track crossing, or single track crossibg
with double track, the outer arms shall conform to the pro
file shown for outer arms. !

In all cases the specification requires the number of the
piece to be plainly cast upon the top surface at someé con’
venient point. When the work is of cast steel or SO
manganese, the arms are required to be accurately groubnd L
conform to the rail sections specified for the work.

—_——-——

IMPORTANT FACTORS IN THE DESIGN OF
SEWERAGE SYSTEMS.

(Continued from page 671.)"
twice as much, as has been found to be the case by co
parison of the quantities of digested sludge remove
from different Imhoff tanks, some of which have bee?
connected with combined systems and others with sepa’”
ate systems. The greater volume of sludge from the
combined system may mean that less organic matter has
reached the streams than would have been the casé it 8
sewers had been built on the separate system. If, hO
ever, the first wash from the storm water drains © f
separate system is intercepted and carried to the trea”
ment works, then the volume of sludge should be élpp"f’x1

“ mately the same as if the sewage came from a comb!

system. Similarly the amount of organic matter I‘each:

ing the streams should be approximately the same
though it is possible that it might then be somewhat leSS'
In many instances, probably in the majority of case

pumping is required in order to pass sewage througt 4
t

treatment works. This is generally due to the fac i
the site of the treatment works is more or less dist 9,
he sewas

from the territory sewered and by the time t
has reached the treatment works enough head has eb}’
lost to prevent passing the sewage through the works o
gravity. It may even be that the sewage would b€ 7 oh
livered at an elevation below that of the stream into whi
the effluent was to be discharged. ich
With a combined system the total height tO Whlbe
the sewage would have to be pumped would probab;y it

somewhat léss than with a separate system, but t ig
] m

ed SY%
n

ference would not be great. Some saving in fue
therefore result from the adoption of the combin
tem, but the same operating force would be requir€e gy
either case. So long as pumping is required the &
saving in cost due to pumping the sewage against 2
head, due to the adoption of the combined sy=y g
would be slight compared with the total cost of pumplﬂ i
including fixed charges. -
In conclusion, no hard or fast rules can be giver te
the adoption of either the combined or the separ?
system. Each has certain advantages. These, = 2
as local conditions and cost of construction and @ e'ng
tion, must be taken into account. Other things befng
equal, especially as more and more attention 1 bet e
given to the question of sewage disposal, the Sep%thel‘
system seems to offer greater advantages. with €
system, however, to secure satisfactory results, t0° ;nope’
stress cannot be laid on the necessity of not only P
design but satisfactory maintenance and operaﬁon‘

—— -

termh

e’
In France, efforts are being made to further 2 SGCehne\’a

for the development of river communication between ot
and Lyons. A Franco-Swiss committee has been v gele”
and a meeting held recently at Satigny was attended BY o
gates from the Swiss communes in the vicinity of the ™ .qg
They discussed and supported the advisability of %
local committees to aid’ in popularizing the scheme:
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PRESERVATION OF HEALTH IN CONSTRUCTION
: CAMPS.

With the word ‘‘camp,’” military or constructional,
there has always been associated the thought of liability
to pestilence and disease, and it has been more or less
of a foregone conclusion that every large camp must pay
toll. Without question, however, the value of human

life has risen and its safety is viewed more sanely.

The scientific prevention of unsanitariness and disease
has become a prominent factor in military manoeuvres,
and it is to be noted with satisfaction that it has its place
of similar importance in the maintenance of construction
camps, as well.

The construction of the Panama Canal is memorable
in this respect, and the scientific campaign against tro-
pical diseases has been so successful as to rate it as one
of the important features of the great piece of engineer=-
ing. Measures for the maintenance of health were far
more comprehensive than had hitherto been attempted.
Streets were widened, drained, and paved; houses, as
well of the poor as of the rich, were re-built and pro-
tected from mosquitoes by screens of wire gauze. The
whole ground of Colon, for example, was raised above
the surrounding marsh with mud taken therefrom by
means of suction pumps. The breeding places of
mosquitoes within 100 yards of all permanent habitations
were removed, and marshes drained or filled in. The
floors of the houses were cemented to afford no refuge
for plague rats. Good drinking water has been constantly
provided.. A fine hospital is maintained.

As a result, the death rate has fallen to 7.5 per
thousand per annum, and the total cost has been only
about one cent per day per head of population.

Although Canada’s undertakings are not accompani-
ed by tropical conditions, the admirable mastery of ad-
versity in the above instance suggests giving more at-
tention to livelihood in our own construction camps.
There are many in existence and many more will shortly
spring up. In British Columbia there will be the Sooke
Lake water supply project, the Burrard Inlet harbour and
dock extensions, the tunneling of Roger’s Pass, etc. In
Manitoba, the construction of the Shoal Lake viaduct
will begin early in the spring. In Quebec, there will be
the Ottawa water supply project from the Gatineau Lakes,
and there are the well-known engineering activities
around Montreal and the St. Lawrence. In Ontario,
many camps will be active with the opening up of the
spring season, chief among them being those on the con-
struction of the Welland Canal. No mention being made
of the numerous smaller camps, such as at the many ex-
tremities of railway developments, the thousands of men
who will be engaged next season in the explicit carrying
out of engineers’ specifications should be assured im-
munity from unsanitary and disease-producing conditions
in their habitations.

— e

THE VIEWS OF THE PEOPLE ON ROAD
IMPROVEMENT.

As announced last week, the Ontario Highway Com-
mission is holding a series of meetings throughout Older
Ontario in the interests-of the Good Roads movement.
The first session was held in Ottawa o.n.Oc_t(?ber 28th,
where representatives of all the m1.1n1c1pa11t1es.of the
Ottawa Valley were present and manifested the intense
interest which is being taken in the movement. The sug-

-
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acter, and evidenced a general desire to assist in the
bettering of the roads of Eastern Ontario, generally con-
ceded to be seriously in need of improvement.

One point that was particularly emphasized was the
belief that it is essential for a permanent and compre-
hensive good roads policy to substitute for the present
statute labor system of maintenance and improvement,
a system of municipal or government control and ex-
penditure. It was emphasized that a greater continuity
of policy, better men and better supervision of highway
construction and maintenance would be secured thereby.
It was the general feeling of the session that there is
an absolute necessity for a permanent Government Com-
mission to supervise all road construction, and to in-
vestigate and apply new and successful methods.

The Commission outlined its aim as being in the
interests of rural and urban people alike, and not of any
special class of road users. Market roads for the farmers,
rather than trunk roads for the automobilists, were the

first consideration.

gestions made to the Commission were practical in char-

—_————

EDITORIAL COMMENT.

The placing under contract of Section II. of the new
Welland Ship Canal last week, and the call for tenders for
Section V., indicates that there is little delay in getting
the project under way. In fact, remarkable speed is
being exhibited in disposing of the various sections.
Late in July the contract for Section 1. was awarded to
the Dominion Dredging Company, Ottawa, as announced
at an amount approximating $3,500,000. Section III.
followed early in September at $9,500,000, to O’Brien
and Doheny, Quinlan and Robertson, both Montreal
firms. "Then, the award of Section IL. to the English firm
of Baldry, Yerburgh and Hutchinson, at an amount in
the neighborhood of $5,500,000 was announced in our
issue of last week.

It is understood that, following Section V., Section
IV and the remaining four sections will be placed under
contract as rapidly as possible. ‘

* * * *

The provincial conference which met in Ottawa last
week to discuss the question of pollution of navigable
waterways adopted the resolution .forwarded by the
Canadian Public Health Association, from its Regina
convention, asking the Government to consider the de-
sirability of establishing a federal department of public
health. Particulars leading up to the framing of this
memorial were given in The Canadian Engineer for
October 16th. The resolution read as follows:—

“Whereas in the past sanitary questions affecting
public health have suffered from the non-existence of a
federal health department, this conference considers the
creation of a federal department of public health might
well receive the early attention of the government.

“The conference believes such a department would
be of assistance in solving interprovincial problems as to
the protection of public health.”

—l

A recent number of ‘“The Electrician’ states that there
are more than 6,000 towns and villages in France at present
without a system of distributed public lighting. Of the 4,004
small towns already artificially lighted, 2,673 have adopted
electricity, 1.240 gas lighting, and 172 acetylene.
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LETTERS TO THE EDITOR.

Discussion of ‘‘Bending Moments in Flat Slabs.”"*
i Sir,—The present writer has had occasion recently
in his treatise on Flat Slabsi to consider and make aP’
plication of the general principles of the strength 2%
flexure of flat plates uniformly loaded throughout t0 the

' computation of reinforced concrete floor slabs of many

panels, especially with reference to the case of those con-
structed on the mushroom system by Mr. C. A. %8
Turner.

While the writer has no fault to find with the methf’d
of mathematical analysis adopted by Mr. Elmont, whi
in fact agrees with his own so far as it goes, he never”
theless feels compelled to say that Mr. Elmont’s metho
of applying that analysis to flat slab design is not,
his estimation, correct, and the conclusions he draws a2
to the stresses in the steel are mot warranted by %
analysis.

The reason for this statement lies in the fact that
Mr. Elmont has overlooked the effect of the very unev
distribution of the reinforcement in the different parts
the panel area, and the influence which this has in caus”
ing a somewhat different distribution of stresses in
slab from what occurs in a unitorm plate of metal: I
particular he singles out for espccial attention the pos*
tive bending moments that cause tensions in the mﬁ‘te"lal
at the upper surface of the slab in directions perpendic"‘lar
to the sides of the panels at their edges where there aré
no reinforcing rods to resist such tensions, and argue®
that ordinary flat slabs are unsafe for that reason-

I deny that such is the fact where the column hea.ds
are sufficiently stiff and strong, and say that the capac,
of a slab for carrying loads is sot affected to any mater
extent by cracks in the concrete extending lengthwise y
the edges at the top of the slab. Such cracks OCC“‘T.ed '
for example, in the test of the Deere and Webber Build"
ing in this city, which was built by a competitor of M:
Turner, and the test reported in the Proceedings of the
National Association of Cement Users for 1911, pag
177, by Mr. A. R. Lord.

The reason why such cracks are unimportan
the construction of the slab is such that the impo™ .
question is not as to just how the moment about the €dg -
is distributed along the edge, but whether there is Sl:a]
ficient steel all told across each edge to resist the
stress. Stress which by plate theory occurs acros® .
central portion of the edge of the panel is ordina f’f'
transferred by twisting moments in the slab to th¢ -t(lle
heads of the columns. The middle portion of the o
belts can yield to the positive moments across them o
very limited extent only (usually not enough for the ods
mation of cracks) before resisting stresses in thesé he nd
are brought into play. This yielding, however, may aut
does take place without injury to the slab and W’thoks
developing any real weakness in it. That such crace‘
and lack of steel to resist them are matters of N0 con®
quence is evidently the opinion of Professor Talbot
whom Mr. Elmont refers as an authority on slab$ ion
appears from a passage which I quote from a disc‘,lsssly
on flat slab floors, page 191 of the Proceedings Pfevlou
referred to:

of

is this’
¢ is tOH

Y
S*By V. J. Elmont, B.Sc., in The Canadian Engint®"
of Sept. 25th, 1913. ’

$Reinforced Concrete Floor Slabs, by H. T. BddY :
published by Rogers & Co., Minneapolig, 1913
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“Mr. W. B. Phillips: In the floor under
test, (of the Deere and Webber Building) was
reinforcement provided at the centre of the span,
at right angles to that connecting two columns
at the side of the panel? I believe some rein-
forcement should be provided between the
Columns in order to take care of the reverse mo-
ment, eliminating cracks to which Mr. Lord
refers,

“Mr. A. N. Talbot: In so far as I know,
such reinforcement is not used in any of the gir-
de{' less floors. The cracks referred to are minute
ha}lr cracks which, when the load is removed,
will close up so as not to be visible. . . -
So far as any one knows, they are mot de
Merntal to a structure.”

to SThiS is.the only point on which Mr. _E.lrflont attempts
e ubs.tantlate his general sweeping criticism and con-
Mnation of flat slab systems.
Quotiliu,t th_is_ is not a_l-question t'h.at c
of factg Opinions or citing aElthOI’-ltleS. il
Serveq fand experimental verification. There are no e
r. By acts whatever in support of any such stresses >
Which o0 computes. It is quite true that.syster;'ls le
anq the heads of the columns are not su.ﬂic1ent1y ;rlg)‘
r Stiff might be amenable to the objections state };
distry Imont, but when he attempts to excite gentter::1
of ﬂa:t of the stability and safety of the p‘l‘oneer sysh eo-
Tetica] slab construction by sayiqg that to-da)f' :h ese
Carly and practical experience will veto most O ohe
is notszstems’” he speaks without authority becdau'senot
Sup € possessor of any adequate theory, an is S
o Orted by reference to the facts, which show that nof
arryinave such slabs satisfactorily passed the tesl;caf:e
One thg twice the live load without fa}llure, buf e
ing is for months at a time without signs of dlstresld,
saf of test to which no other form of structure cou
Aely subjected.
’egaﬁle?ay be an open question as to what sho e
tYpe as. a sufficient and satisfactory test of a g1
4 Structure. But is would seem as though one
l.egal_de((;t.her .type of structure could equal should be
Whicghe“’ is one peculiarity of fla
Whic IT akes it perhaps the safes
Ording, IS possible to erect, but it is a pec
Solly

tri-

an be settled .by
It-is a question

e

t slab construction
t type of structur€
uliarity not
It will not

.ly reC » . .
ognized, viz., its toughness. 7
i ’ ’ : y load that it

® nor give way suddenly under an

is 2
by I;(;ZSIble to place upon it. By sufficient over-load or
to 1, arly removal of forms, a flat slab may be miie

t actu-

Aly S downwards and do almost anything, excep :
strength b gradual yielding without impairment g
Lafk Is the worst that can occur under over-load.
gl'°llr10 récognition of this fact seems to be the back-
"einf, of the attempt here made to awaken distrust 10
"eed flat slabs,
been : My treatise on flat slabs, rational formulas have
ObserVSt?blishEd that agree closely with a large mass ©
®Xperi, OPS on many different slabs made by various
But menters, the details of which are not there given.
o th © Tesult of 5 pumerical discussion of half a dozeg
awaitinmost complete of these tests is now accepted an
S%iet g Publication in the Proceedings of the American

OTate of Civil Engineers, which will entirely ©cOrro-
{ the agreement be-

tWe e St t .

en atement just made as to 3

ang streo Mputed and observed values: of both deﬂectlzf:
SSes. M. Elmont cannot cite any such agr

uld be.
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ment of his computations with observations, and until
such agreement can be established he is not justified in
asserting what will or will not happen to slabs whose
entire behavior can be predicted by rational formulas.

My present opinion is that not only has Mr. Elmont
drawn incorrect and -unwarranted conclusions from the
analysis he has offered, but has also seriously misunder-
stood and misrepresented the position of Professor Talbot
when he refers to him as having shown ‘‘the insufficiency
of reinforcing in flat slabs as ordinarily constructed.”

I would respectfully ask Mr. Elmont either to sub-
stantiate this statement or to withdraw it. I have been
unable to find any such thing in Professor Talbot’s pub-
lications, but, on the contrary, much to make me think
that he is quite unwilling to express the opinion that flat
slabs constructed on the lines which Mr. Elmont. con-
demns are necessarily unsafe. :

Had Mr. Elmont been willing to point out types or
specific  instances of the kind of weakness which he de-
preciates, it would have been possible to agree or dis-
agree with him in better spirit than is now possible,
when he apparently intends to bring flat slabs in general
into disrepute, and especially in case they are not rein-
forced acrnss the top at the side belts, a view known to
be so erroneous by all constructors of flat slabs, Professor
Talbot included, as to detract very greatly from the
weight that might otherwise be attached to any other
views he might express upon the properties of flat slabs.

: H SRS Y
Minneapolis, Minn., Oct. 8th, 1913.

[A copy of Dr. Eddy’s criticism was forwarded to
Mr. Elmont, who furnishes the following reply.—Ed.]

Sir,—It was certainly not the intention in the
writer’s paper to bring flat slabs into general disrepute,
and the writer has difficulty in understanding how Dr.
Eddy could read that out of the paper. The writer con-
siders the reinforced concrete flat slab as being a very
economical and suitable structure for many purposes,
and thinks that great credit is due to Mr. Grashof for his
theoretical investigations, to Mr. Matrai for his rein-
forcing system leading up to the reinforced concrete flat
slab, and Mr. Mensch for being the first—to the writer’s
knowledge—who employed a flat slab in an actual
building.

The aim of the paper was to improve the present
design of flat slabs. What the writer expressly directed
his efforts against was mentioned in the following words:

_ “In nearly all flat slabs it is-found that the

positive bending moments and the negative mo-

ments over the columns are provided for

but the negative moments perpendicular to the

sides . of the panels. are, as a rule, entirely

neglected, although they have about the same
numerical value as the maximum positive mo-
ments.”’

Dr. Eddy denies (1) the necessity of reinforcing
against these negative moments perpendicular to the
sides of the panels; (2) that Prof. Talbot’s test loadings
tend to prove this necessity. ;s

(1) In his above writings Dr. Eddy refers to _hls
pook ‘‘Reinforced Concrete Floor Slabs.”” The writer
obtained this book, thinking that it was a pure profes-
atise, but found it to be mixed up with adver-
ers for Mr. Turner’s system. - If nothing else,
had the surprising satisfaction of finding that

sional tre
tisi‘ng {natt
the writer

‘Dr. Eddy not only arrived at the result that the above-

mentioned negative moments exist, but that they have
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far greater values than those given in his paper (though
the writer disagrees with the procedure by which Dr.
Eddy arrives at these high values).

In spite of this, to state that they do not need to be
taken into consideration and resisted by reinforcement
is rather strange. It must be granted to Dr. Eddy that
so far no flat slab in reinforced concrete has failed on
account of lack of this reinforcement, but at the same
time, no well-trained structural engineer would consider
this circumstance to be a proof that this reinforcement
was unnecessary and neither is any proof contained in
the fact that flat slabs, designed without this reinforce-
ment, are able ‘‘to carry twice the live load without
failure, and have done this for months at a time without
signs of distress, a kind of test to which no other form
of structure could be safely subjected.’”” These last lines,
quoted from Dr. Eddy’s discussion above, together with
the following lines

“It may be an open question as to what
should be regarded as a sufficient and satisfac-
tory test of a given type of structure. But it
would seem as though one which no other type

of structure could equal should be so regarded.”’

certainly form the most astonishing engineering state-
that the writer has ever seen in print. .

First of all, it is not sufficient for an engineer to
know that a structure is still standing carrying twice the
live load; the important thing to know is how much
greater load it would be able to carry without failing.
Furthermore, the writer would like to show Dr. Eddy
that there is nothing extraordinary when a flat slab
carries twice the live load for such a period as ‘‘months
at a time.”” That load is only a comparatively small
percentage of what it ought to be able to carry before
failing. Dr. Eddy might, perhaps, know that numerous
very careful experiments have shown that reinforced con-
crete slabs, reinforced with the usual percentage and kind
of steel, are able to carry at least three times the total
load (live + dead) for which it has been calculate
The load Dr. Eddy is so proud of is

P = 2 x live load + 1 x dead load;
or, P'= 2 xa P bl % gy

but it should be possible to load these slabs—of course
only when properly designed—with,
RO e i
Taking g = % p, we obtain,
B =t es
and, Q = 4.5 p;
thus P is only about 55% of what a correctly reinforced
flat slab should carry before failing.

Dr. Eddy’s statement that ‘‘no other form of struc-
ture could be safely subjected to a test load equal to
twice the live load”’ is, in the writer’s knowledge, incor-
rect; it seems to indicate that Dr. Eddy’s design would
not be effective beyond that test load. A remedy for this
could no doubt be effected if Dr. Eddy were to adopt the
reinforcement as advised in the writer’s paper, and take
the positive bending moment at the centre of the slab,

wi

as derived in the paper, to be about , which is also
2

close to the bending moment, given in the new building

regulations for the city of Cleveland. The writer noticed

on page 878, Vol. 24, of this paper that Dr. Eddy figures

wi

with It is also stated ‘‘that Mr. Turner’s design

50

$

Volume 25

is extremely light and seems somewhat daring when

compared with designs made by other engineers.

(2) The test loading, conducted by Prof. Talbot
that the writer especially had in mind, was that in the
Deere and Webber building, described fully in Bulleti®
64 of the University of Illinois, published January, 1913
(Tests of Reinforced Concrete Buildings Under Load
page 88 and following). This test loading appears to the
writer to have been carried through in a careful way an
to be of unusual importance as it has been conducted 1
an actual building with almost the same exactness 1
studying the results as can be obtained in a laboratory
test.
The floors were calculated for 225 lbs. for sq- ft.
at a test load of 350 lbs. per sq. ft. cracks appear®
along the sides of the panels which plainly indicated tlle
negative bending- moments. These cracks are plotte "
Fig. 75 of the Bulletin.

In conclusion, the writer would quote what prof-
Talbot says with regard to these cracks: «“ Another 5¢
of cracks (besides those about the column heads) Wh!
developed only under the maximum load of 350 Ibs. P
sq. ft. is significant. These cracks ran along the cenfr®
line of the cross bands, being easily traced in the portio?
about half way between columns, growing fainter
wards the columns, and disappearing entirely in mose
cases before reaching the crack over the edge © th
capital. Evidently there is negative bending moment 2
these sections. These cracks, we believe, had not bees
observed before, probably because other building test
have not been so extensive, and because cracks have 19
ordinarily been very carefully observed.”

V. J. ELMONT.
Montreal, Que., Oct. 17th, 1913.

—_——-——

'WIRELESS TELEPHONY IN BRITISH MINE:
An invention of Josef Heinrich Reineke, a system of Wir®
'ngtoﬂ

less telephony, which has been installed in the Dinnl
colliery, near Rotheram, has been found to give €XC

results. The invention is used widely in Germany; ané "
that the British home office order for the installatio?
underground telephones in mines has come into force,

English company has been formed to work the patents .

the Postmaster’s license to use the patent has been grat
to W. Holmes, M.LLE.E. Its chief merit is that signalling ™=
take place through solid rock over a distance of at least ore
mile. At the Dinnington colliery, stationary instrument® o
fixed at given points in the mine, and each station canl
municate with any other station. In addition, each ganf ch
colliers may be provided with a portable telephoné w ler
can be brought into communication with the stationary g
phones in case of need. A further advantage is that ¢ it
munication can be maintained from the pit head of t ped
bottom with the moving cage. The apparatus is desc?!
as follows :—

“The instruments are exactly like those used i
telephoning, consisting of receiver, transmitter and b2 ree
The battery is of the dry-cell type, and has a life 0
years. The portable instrument contains the same pal
the fixed one, and weights about twenty pounds. ;e
closed in a box, and can be carried from one part of the T o
to the other. The instruments are fixed up like ordinaty * .

phones. but instead of a wire connection two Wires o8 nc&

’ : ta
nected from each instrument to some metallic Substrarﬂ‘
buried in the ground. Connection can be made tO thee jent

v

way lines in the pit or to water pipes or any con
metallic substance in the workings.”

ellent
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ENGIIWWEERING AS A PROFESSION

SOME CHARACTERISTICS OF TH
ARE NOT GENER

E ENGINEER AND OF HIS PROFLSSION THAT
ALLY KNOWN—EXTRACTS FROM AN ADDRESS TO THE

UNIVERSITY OF TORONTO ENGINEERING SOCIETY, OCTOBER 15tH, 1913

By WALTER J. FRANCIS, C.E.,

Consulting’ Engineer, Montreal

NGINEERING is such a material thing, such a
practical thing, and such an engrossing thing,
that it is very difficult to talk about it in the ab-
my Stract.  Moreover, the engineer is known as a
" Who does things, and one who is doing things 15
gl‘ea?eusy-to talk. You will, therefore, .apprecxatedtl;e
» r ddﬁculty experienced by one who is SUppOS€C ct>
S e: engineer talking in the abstract on such a subjec
glneering.
subjeI 0 order that we may have some appreciation O{fi t.l:e
und&C i is necessary for us to arrive at some c,1:3 nite
wp IStanding of the two words ‘‘Engineering an
€ rno'f?ssion’” although I cannot promise you that these
fflons will entirely sweep away the mist.
©ssio Pl:()fessions'”—We all have our ideas what a pro-
an N is, yet it might be very difficult for us to natzz
asg Professions and, having named them, tO statet :
the i Wh.y they are professions. Probably the ﬁrlfi t(:e
thatF:foﬁessums that would come to our mind WOllld -
Pedag law, medicine and theology. Later we wou & :me
fnightogy, dentistry, architecture, ar{d suz'veymgﬂi‘h (i
Omip €ven go so far as to add engineering. : etgeir
Drotec?,tmg characteristic of all these callmg.; Ills iy
stitme;on b_y law and their recognition as lawiu yeo ’
themg | bodies by the powers that be and by the fp i% :
is ¢ a(: Ves. The distinguishing feature of a pro e_ssing
anq ¢, It requires its members to have special tralgus-
tom 1, Perform mental rather than physical labor. i
is 1iv:f- decreed that an individual member must Sy
tive ¢ thood by his chosen profession. The represe -
OCiety or societies of each profession have a writ
Amgoy, Unwritten code of ethics. This .code rgqulrt]i:,
& me oot Other things, that the remuneration received by
tingent r for his services shall not be in any wayoi(c)ifg'
the Profupon the result of his work, or, In other W )
a laW

Q

€ssional man may not share in the profits. Thus:3
on ¢ tz'er Mmay not, theoretically at least, accept 3 C?)Ty
in o Understanding that he will be recompense 0 7
doct t of a victory over the opposing party, of i
g th May not perform an operation on the underlsdtaltilve
thay i:lt his fee will be greater if his patient shou Al
r¢co . Would be if he should die. Further, the a'd
‘ 12eS, more or less, certain fees that must be pa}:
for the services of certain professional men, tte
gor example. You will doubtless be pleasedd 0
for at the law allows a surveyor six dollars 2 gy
Nary  Mdance a¢ court, while engineers and other or ln-
“moly, Mortals recejve one, dollar and a quarter as a
. Jent for such service.

15 Qe ¢ Standing of the professions in the popu
en ¢ agely to the character, ability and dignity
8aged therein.

poult :f >OCieties representing the pro
hflve a the interest that the leaders of the p
Mzeq oo 1 In order that the professions may be re

a
S Such by the world at large.

lar mind
of the

fessions are the
rofessions
cog-

Generally speaking, a man is no longer considered
a member of a profession when he ceases to earn his
livelihood by the practice of the profession. A dentist
leaving his calling to become a vendor of real estate is
no longer considered a dentist, although he has had his
training and may still be holding his diploma. A doctor
may have received all his degrees and may have prac-
tised for decades, but let him devote his energies to com-
mercially exploiting, say, some well-tried prescription,
and the medical profession no longer recognizes him as a
member. And so we see that the connection of earning
that which is needful to purchase food, clothing and the
necessities of life is intimately connected with the recog-
nition of a person as a member of a profession.

‘“Engineering.”’—It is much more difficult to define
engineering. What is an engineer? I confess I have
been trying for twenty-five years to find out—and I am
still trying. I remember two boys, now both on the list
of graduates of this university, arguing about whether
a civil engineer should know all about a locomotive or
not. He thought he should. I didn’t know. The other
fellow is now practising surveying. Once I heard a
judge of the Supreme Court of the United States struggle
with the definition of an engineer in a brilliant twenty-
minute speech, and he wound up by concluding that he
didn’t know anything definite about engineers excepting
that they were jolly good fellows. In the daily press we
often read of engineers, but before we get through the
description we are fully aware that the person referred
to drove locomotive No. 522 between two given stations
at seventy miles an hour, or that he was the man who
turned the throttle valve of the engine in the hold of the
excursion boat.

The term ‘‘engineer’’ is very much overworked. It
is not surprising that the great public gets confused in
the multiplicity of engineers that are sometimes referred
to. There are the civil engineer, the mechanical engineer,
the military engineer, the electrical engineer, the hydrau-
lic engineer, the sanitary engineer, the municipal en-
gineer, the production engineer, the publicity engineer,
the mining engineer, the chemical engineer, the struc-
tural engineer, the bridge engineer, the elevator engineer
the harbor engineer, the stationary engineer, the govern-
ment engineer, the city engineer, the town engineer, the
tunnel engineer, the county engineer, the marine en-
gineer, the railway engineer and the consulting engineer.

Mr. Dunn, the president of the American Institute
of Electrical Engineers, in Boston last year referred to
twenty-seven recognized classes of engineers, and. I
understand that someone of a statistical turn of mind
has succeeded in isolating qver one hupdred and ten
separate and distinct varieties of the bacterium Engmeen-
ous Universalis. Is it any wonder the public gets
confused?

Compared with the professional men of law, medi-
cine and theology, the engineer never comes to the at-
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tention of the public as a learned man doing things. . Let
a man be a member of one of the other professions and
as soon as he begins to accomplish things he will be
heard of. Let a geologist make a speech on his chosen
subject and the newspapers of the land will blaze forth
with startling -headlines that Professor Geologus has

unlocked the great secrets which Mother Earth has hid-

den in her bosom for millions of years. Professor Haul-
tain accounts for this by the fact that the geologist takes
time to tell the people what he is doing and what he
thinks he has discovered.
celebrity, whether famous or notorious, and before many

_hours the whole world will know it and will be gazing

upon indifferent pictures of that lawyer. It is, probably,
safe to say that the engineer may devote his life to
the service of the world and die doing his duty, and yet
never be heard of during his career, unless he unfortu-
nately make an error in judgment or a slip of some kind.
I venture to suggest that Quebec Bridge was more
widely known by its failure than it or any other bridge
will be in its success. I do not know that the engineer
cares particularly about publicity, for he is too busy doing
things. . I am referring now only to the recognition or
non-recognition of his professional existence by the great
public. Anyway, he is too busy doing things to stop for
the sake of publicity. One of the powers that the en-
gineer under-rates is the power of the press. Summing
up, it would appear that the public has, at the best, a
very hazy idea of what engineering is. Every engine
runner of the country is an engineer, no matter whether
he operates a locomotive or a threshing engine. Even
the plumbers try to play on the title and have in our own
country succeeded in getting an association incorporated
under the name of the Canadian Society of Sanitary En-
gineers.  All respect to the man who can wipe joints
and collect his bills of world-famous magnitude, but it
looks very much like trespassing on the dignity of the
name of the great recognized engineering body of Can-

ada, the Canadian Society of Civil Engineers. It is, °

indeed, a most fortunate thing that the motorman does
not term himself a street car engineer, that the chauffeur
does not call himself an automobile engineer, and that
the aviator does not wish to be known as a monoplane
or biplane engineer. I was just wondering, if the analogy
were carried on, what the man would call himself who
runs a wheelbarrow.

Engineering Societies and Engineering Defined.—
There are in every country recognized engineering societies
having for their object the betterment of the profession and
the uplifting of its members, all of whom are required to
have certain pre-requisites of training and experience.
In Canada there is the Canadian Society of Civil En-
gineers, in Great Britain the Institution of Civil En-
gineers. In the United States the American Society of
Civil Engineers takes a corresponding place with, how-
ever, the addition of very strong societies known as the
American Society of Mechanical Engineers, the American
Institute of Electrical Engineers and the American Insti-
tute of Mining Engineers. We have in Canada also the
Mining Institute of Canada. In the constitution of the
Canadian Society of Civil Engineers and of the Institu-
tion of Civil Engineers the art of engineering is defined,
but, so far as I know, no definition is given by the other
bodies T have named. The definition used by the Institu-
tion is that devised by Tredgold, well nigh a century
ago. He calls engineering ‘‘the art of directing the great
sources of power in nature for the use and convenience
of man.” The Canadian Society of Civil Engineers has

‘not be considered much of an engineer when you
Let the lawyer defend some

Volume 25-

based its definition on the same formule in the W(ﬂ",is

‘““the profession whereby the great sources of power 1

nature are converted, adapted and applied for the use

and convenience of man.”” With definitions such as .these

given us by two of the leading English-speaking eng}neep

ing organizations, it is not surprising that the public ha®
some difficulty in comprehending what an engineer € y

is; that is, assuming that these definitions ever reachef
the public. I think it may fairly be said that you C%‘ist
learned to overcome the law of gravity and stood on eg

to direct that great source of power in nature to Yoﬁe
use and convenience. It has truly been said that te
greatest source of power in nature is the tongue ©
woman, nevertheless, to your engineering ability ‘c‘oun,_
not be applied any other definition than that of *'co

triving’” when you succeeded in getting your mo
persuade your father to buy your first rubber boots- q

are told that this definition of Tredgold was pnmaﬂy
intended to distinguish the military engineer from i
civil engineer. I think there might be some diFﬁC.UEtY :
endeavoring to apply Tredgold’s definition of a C1VE ery
gineer to the military engineer, because that milit2 y
engineer would not find it easy to convince his e{‘em
that the cannon balls were for the use and convemenue
of said enemy, even if there were any enemy left tO ar%be
with. Maybe my lack of soldier enthusiasm prompts i
remark. The conflicts for the necessities of life ‘;es-
surely serious enough without adding other Struggn

blazing with uniforms, glittering with cold steel ‘1 ¥
reeking with blood. But we must not forget th_at m =
olden days much of what is now known as ‘‘public Wo‘l:cies
was done under the direction of the military authO"}me.
who possessed the only complete organization of the t

Professor Swain has perhaps unconsciously g“’»ehzl:
definition which, it seems to me, excels all others, b/ of
he calls engineering ‘‘the application of the Iawers
nature, the principles of mechanics and materials ©
struction to the business of the world.”” It seems € 08
that we have in these words a definition of enginee’

in its broadest sense. e

Engineering Training.—This definition brings s 8
right up to the present moment speaking to you areaf
body of young men who have entered one of the 8 P
engineering schools to learn something of how toO ap d
“‘the laws of nature, the principles of mechanics: “ye
the materials of construction to the business © g
world.” You have come to a great institutio™ o
graduates are to be found everywhere making g00¢ athy
from Tyrrell on the north to Laschinger on the Sc;)you
start with Lash in Java and encircle the world, ant i
will find the alumni of Toronto. I myself am prOi hty
be on the same list as Duggan, Stern, Thomson, 1S
Ross, Deacon, Mitchell, Fairbairn, Speller, per”
Chalmers—I should not have started to name the™ reds
sonally, because they should be named by the huP™ g
—an honor list of which everyone should be Proy™™ «if
has been said of Sir Christopher Wren in St. Pa';"l S’I say
you would see his monument look around you: albfaitb
to you, if you would see the monument of John G i O
just look around the world at the engineering :
Toronto.

The definition necessarily implies broad-min

ther 0

dnes?
dec gy

de )
You cannot be a good engineer and be narrow” oth"”

So, do not forget that this broad Dominion a:r one®
universities, older ones in the Old East and “e“:aa unt”
in the New West. Queen’s and McGill are gr in the

versities. ~ There are many great universities

——
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S_tates_ England has a great number of the highest en-
§ineering schools in the world. So has France. Ger-
gl)?ny was well advanced with engineering training be-
€ some of the other countries began to be serious
about jt,
engir}?ut your university training will not make you a.I;
o ocer. It will equip you to become an engineer—
and etflljgmeer ing spirit were born in you. By hard work
e application of the training you will here receive
Will, T trust, all become engineers.

Surroyou.are now, doubtless, realizing t},l’e diﬂ:lcu_ltles
ing allllndmg “engineering as a pr_ofessmn. Ehmx;lla!:-
abor t_hose' engineers who share in the profits of their
Com i l-t. will be seen that it reduces the number to a
.0Paratively small number of men—small as compared
medithe number composing the profession Of. I?IW 0(;'
are nlne. Yet, it cannot be said that those eliminate
in eVOt engineers. On the contrary, they are engm?erg
4 €Iy sense of the word, and they are so recognize
Manan the great national engingerirfg orga}mzatlonsci
ﬂtry of the leading ship builders, bridge builders aﬁi
and t:}ilctol-s are amongst the best engineers of the wor .
Ong, i have and are occupying the topmost positions O
T in the engineering world.

Shouﬁhe idea of a part of the engineers ta'king‘a stand
i €r to shoulder with the other professions is grow=

ast. Already a powerful movement is taking place
here that

fessional

in 5
\ .etli];l:j ?lr?ction, and it is interesting to note
0j anize atigable secretary of the only really pro ; *
188, ?tlon of engineers was a member of the caszm-
Erican 1 refer to Eugene W. Stern, secretary of the )
Pasgiy, litute of Consulting Engineers. Let mel,aer-
ship wg’ call attention to the pre-requisites of mem 3
be 5 th these professional engineers. A _member musd
in the ?ast 35 years of age, he must be a'ctlvely engatgge
a fy]] fidependent practice of the profession, he must

bodiesm(;mber of one of the great recognized engmee}i’lr‘l,f::r
attaine’d € must have a high character, he.must dahe
Must nota degree of eminence in the profession, ane 3
"alize 11, e engaged in contracting. When you com

reCOgniZ € requirements for admission to any o b
Othey e engineering bodies and add to th'at a .
the o Pulations that have been named, you will see tha
ing rodard get up by the American Institute of Consult-

shomdnﬁmeers is one of which the engineering W%l’d
ang "¢ proud. The membership is jealously guarce
At present I

thin’k Course, it is not great in numbers. )
to Som °Te are less than 70. This organization 111.ustral.teS
a5 , ¢ eXtent the difficulties surrounding ‘‘engineering
gineer?;ofsz.iOn.n One is forced to conclude that e:;
2 copg- . 'S 100 great and too comprehensive to ever
N the "ed within the narrow limits of a ‘p_rofessxont
Presen, 2M€ Way as law and medicine. As it looks a
fizeq . We should associate ourselves with the recog-
(ke e?_gmeering bodies first and, later, if our choice
g-ineerss " that direction, the Institute of Consulting En-
Han .(;ci N the meantime study the .work t
the As IEty of Civil Engineers is doing: .
o b look at the whole question that there arethe

fop Orld ty, he producer and

“Pr O classes of people, the p

Plag, Oducer, the non-producers
o At the bottom of PTat thetop

o the - real estat the speculators.
-g'nee: Prodycerg ? ﬁfazeantie agrri)culturist and the :ﬁ-
:ngs, ;ln etween these extremes live all the other ‘l: c;
hen'l a d I_Shall leave you, each for himself, to Pio_
S o rding a5 they may, in your judgment, be E s
™M the - "ON-producers. Under our present social SYst
38riculturist must come first, because We i

f the great '

hat the Cana- .
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have food and clothing. Next in order in the world’s
progress is the engineer. The Indian in his native state,
the Arab with his caravan has no need of the engineer.
The farther we get from the primitive the greater the
need of those who are able to apply to our use and con-
venience the great sources of power in nature. The mar-
velous advances of the last century are engineering ad-
vances. The other professions are older than engineer-
ing. Art is centuries old, yet it is a question if the art
of to-day is on the same plane as that of Greece and Rome
centuries ago. The grandest examples of the work of
modern architects are based on the ancient orders, and
the advances of architecture in modern times'are due to
the engineer in introducing steel skeletons and reinforced
concrete. In surgery wonderful progress has been made
within a lifetime, but the skill of noted surgeons was de-
veloped only through the medium of the engineer’s handi-
work in fine instruments and electrical appliances. The
physician heals the sick and deals with individuals, while
the engineer holds in his hand the health of towns, cities
and nations. The preacher has no particular use for the
engineer excepting as illustrations in sermons. The law-
yer lives on the engineer’s quarrels and on the relations
which by his ingenuity he has set up betweéen others.
The teacher helps to prepare the embryo engineer for his
admission into a cold-blooded world and promptly for-
gets him in the future pursuit of embryology.

It is the engineer who harnesses the Niagaras of
the world to transform the night of our cities into noon-
day and to turn the wheels of commerce. It is the en-
gineer who develops the mining and furnishes the metal
with which he builds machines that by their ingenuity
compel us to stand in awe and admiration. It is the en-
gineer who produces the steel to form a network of high-
ways over our continents and that makes possible the
myriads of floating palaces on our oceans. It is the en-
gineer who has abolished famine and pestilence. It is
the engineer who has annihilated distance with his tele-
graph and his telephone. It is the engineer who has
made possible the conquest of the air. It is the engineer
who places in the hand of the president of a nation the

wer whereby he is able with a touch to remove from a
point thousands of miles away a barrier of nature separ-
ating two oceans. It is the engineer who furnishes the
worker in the golden west with the machines whereby
millions of bushels of wheat are each year made ready
to enter the hopper that the engineer has constructed.
It is the engineer who has made Canada of to-day what
she is.

In concluding, Mr. Francis referred to the foregoing
generalities as being accomplished by the summation of
the efforts of individuals, and he impressed upon the
members of the society the necessity of upholding the
high ideals of the engineering profession.

T R

RAPID DAM CONSTRUCTION.

Near San Antonio, Texas, a concrete dam 164 ft. high,
and having a crest length of 1,580 ft., was .re?ently com-
pleted in 12 months. It contained 300,000 cubic yards of
concrete, and forms part of an irrigation scheme for an area
of about 60,000 acres. Tt has a spillway 1,200 ft. long, which
delivers into an adjoining ravine. The delivery of the water
involved the use of semi-circular sheet-metal flumes, one of
which was supported on towers for a length of 1,500 ft., the

greatest height being o5 ft.
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THE LEONARD LOCOMOTIVE AND CAR SHOPS
OF THE NATIONAL TRANSCONTINENTAL
RAILWAY AT QUEBEC, P.Q.

THE general layout of the repair shops of the Na-
tional Transcontinental Railway at Quebec, P.Q.,
is such as to show that not only has convenience
of operation been the general principle governing

the design, but that future needs have also been provided

for. Each shop is capable of extension without inter-
fering with any other, and any department can be in-
creased separately as occasion may require.

There are eleven buildings in all, of various dimen-
sions, each suitably designed for the special work to
be done in them. These buildings consist of a locomo-
tive, erecting, machine and boiler shop, forge shop,
freight car shop, power house, planing mill, dry kiln,
lumber shed, forge stores and scrap bins, oil house,
stores, and office building for the executive staffi=The
total area covered is about five and one-half acres. The
locomotive, erecting, boiler and machine shops are all
under one roof, and arranged as shown in the plan
(Fig. 1). The building is 602 ft. 6 in. in length and 152
ft. wide. It is shown in cross-section in Fig. 2.

In the erecting shop there are eighteen pits, placed
transversely, and over them a 120-ton crane operates,
lifting locomotives into and removing them from, their
respective positions. A 20-ton crane operates over the
same area at a few feet lower level. It carries small
material, and is designed for light and rapid service.

The transverse-pit layout has the advantage of doing
away with many side doors in the building for the in-
and-out movement of locomotives. There are two doors,
conveniently placed, through which engines and material
enter and leave. It will be noted that this arrangement
is economical in the matter of heating. It dispenses also
with the necessity of a transfer-table, with all its incon-
venience from snow and ice. The practically unbroken
side-wall permits the use of jib cranes, one serving the
fronts of two locomotives, being capable of lifting smoke-
stacks, main valves, smoke-box doors and rings, etc.
The use of these very handy cranes would be most diffi-
cult if the wall of the shop had been cut up into a series
of doors.

The cross-section of the shop (Fig. 2) shows the
position of the cranes. The large crane is carried on a
series of built-up columns, so that the heavy load
is central over the line of foundations. As one crane
does the work of lifting and placing each locomotive,
there is no chance of confusion such as might occur when
two cranes are used, and where two men do the work.
The single powerful crane has also the advantage over
the usual twin-crane arrangement in economy of first
cost and maintenance.

All the overhead cranes are provided with effective
safety appliances. One of the most important of these
appliances prevents the load from being “over-wound’’
by the lifting-drum. It consists of a device which, when
the maximum lift has been reached, automatically opens
a switch on the hoisting circuit, thereby cutting off the
current, and suddenly removing the driving power. The
cessation of the current immediately brings into powerful
action a gravity-operated brake, which is normally held
out of service by the flow of current.

The direction in which the midway crane operates
is a new departure in railway shop construction, and sub-«
stantial advantages are secured. The midway is laid out
so as to be alongside of the shops, and not at the ends
of the buildings, as is frequently the case. The object
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of this arrangement is that when
Material is brought by the midway s 5 aw 5% 395
Crane from the storehouse, forge P : N6 | _—
shop, or foundry to the machine, / i

€recting or boiler shop, it is placed
at the door nearest to the machine

NN

oM which the material will be
andled, or to the engine upon
Which it will be used. In this way
€ delivery of material is not con-
entrated at one spot at the extreme
nd of the building. It avoids dis-
5 ution from a congested area,
:til?d It obviates long haul through
€ shop.  Material is laid down at
5 Point as near as possible to its
“Stination, and economy of time
nd labor, as well as facility in
andling, is thus secured.
¢ € system of placing machines
S Such that the movement of ma-
il Will be in one direction, and
€ distance over which any loco-
Totive part js carried will not be
unneCfSSSarily lengthened by jour- l»
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a considerable number of men the year round. The whole
plant has been laid out in such a way that the latest and
most modern railway practice has been provided for,
and the design will be second to none in the country.

The plant has. been laid out under the supervision
of Mr. Gordon Grant, Chief Engineer. The design of
the plant, the relative size, arrangement and position of
the buildings, together with the selection of the machinery
and appliances, has been entrusted to Mr. W i Press;
Mechanical Engineer, who has had charge of similar work
at the Transcona Shops of the National Transcontinental
Railway, which are now being operated, and which, in
general plan and in kind and quality of equipment, are
of the most up-to-date type. The Transcona and the
Leonard Shops (when the latter is completed) will embody
the latest design and the most modern practice, enabling
them to be operated with a very high degree of efficiency.
Altogether they will form a most valuable -addition to
the second of the great National ‘‘cross-continent’” high-
ways of Canada.

The contract for the construction of the shops was
recently awarded to Mr. Joseph Gosselin, of Pt. Levis,
Que., and construction work is under way.

——

A NEW CHEMICAL INVENTION.

While Mr. Henry S. Blackmore, one of the most dis-
tinguished chemists of the United States, was in Ottawa, he
claimed that he had perfected a process of not only lique-
fying, but also of solidifying natural gas, and that either the
liquid or solid could be used as a motor fuel. The fluid is
ethereal in character, like gasoline; and from 8 to 10 gallons
are produced from 1,000 cubic feet of gas. This fluid has
the advantage over gasoline both in that it can be produced
at a first cost of two cents per gallon, and in that it leaves
no carbon deposit to clog the cylinder. In the form of a
solid, a cubic foot of the fuel weights about 5 pounds, and
comprises the condensed product of 2,500 cubic feet of
natural gas. It has the appearance of crystallized paraffin,
softens to putty-like consistency at 212 degrees, and at 312
degrees turns to gas again. The solid also is superior to
gasoline in that a cubic foot of it will carry an automobile
12 to 15 times as far as a cubic foot of gasoline, and in that
the solid as well as the liquid is safe to handle. Interests
controlling the inventions of Mr. Blackmore have secured
large gas fields in the United States and in Canada, and
will manufacture this motor fuel at 10 cents per gallon or
less; and natural gas in blocks will be shipped from the wells
to the consumer.

WIRELESS RESEARCH.

The International Wireless Company has decided on the
organization of committees in all the countries adhering to
the wireless telegraph treaty, which was signed at London,
in July, 1012, to aid the governments in extensive wireless
observations and experiments. These will be carried out with
the object, first, of determining a way to insure constancy
and steadiness of wireless waves; secondly, measuring the
variations in the signals and atmosphere disturbances at the
different stations; third, comparing the intensity of the
signals. These experiments will be conducted simultaneously
on three days of each week, beginning in January. Special
meteorological observations will also be made once a month.
Reports of the work of the committees will be made to the
wireless conference at Brussels in 1014 with a view to
legislation. ;
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THE MUNICIPAL ENGINEER AND PUBLIC
HEALTH.

under the heading of ‘Duties of Municipal Ep-

gineers,”’ is constantly being added to, and ea

unit continues to expand. Those.which have Ly
deal with public health were summarized by Mr. -
Antonisen, superintendent, Brandon Municipal Railways
in a paper which was read at the Public Health Congress
in Regina some weeks ago. The subject. was dealt W!
without effort toward comprehensiveness, but include
those items only that fall within the borders of the €0
gineer’s work toward the establishment of a healthy com”
munity. According to Mr. Antonisen, they constitute ¥
following lengthy list: A pure, plentiful water supply’
proper sewage system; effective drainage system; wes
organized system of collecting and destroying the garbag®
sanitary lighting, heating and ventilating system for ouf
public buildings and private houses ; development of powe
to operate our public utilities and factories; cheap and 52
means of transportation, both by urban and interuf
and the larger railroad lines; proper construction of HEY
ways, roads, pavements and sidewalks; efficient maif
tenance and cleaning of our streets; proper city plannifa’
liberal provision for park areas in our congested cities)
and for playgrounds, public baths, comfort stations, 2%
a hundred other items, which all come within the scO!
of the engineer’s duties.

afltl

r I VHE variety of problems that arrange themselves

Of these, the first several are prominently import
and are dealt with by Mr. Antonisen as follows:—

Water Supply.—When the pioneer goes into “n;
known regions to find a new home for himself, his fir
problem is: Where can water be obtained for all kinds 9
domestic purposes? He locates his house near 2 lake,
river or a creek, and when other settlers follow, they 4%
the same question with respect to water supply. | oi
therefore, not purely accidental that the majority
villages, towns and cities are located near rivers
lakes.

The pioneer’s cabin becomes surrounded by S€
houses ; in course. of time a village or small town Er%7y
up, and the community is gradually confronted Wit st
the problems which have just been enumerated. At'ﬁfs
the so-called practical men try to solve these que?tlon-'
but sooner or later in the development of each toWrs pat
time comes when it becomes apparent to everybody £ i
the state of things bespeak the need of an engme‘?t

By advertisement or by application to some large clg
a number of candidates for the position are obtain€@ & i,
after due consideration the community selects tr a
county or town engineer, who is then expected,
salary of $75 to $125 per month, to be an expert o !
branches of civil engineering. ~Thus the average 1o gs
engineer puts up a bold front, commences to lick thlnp‘E‘
into shape and, although he makes many daring 'Iean‘.
into darkness, he generally lands on his feet. oY (28
stant hard work and diligent study, seeking advice
information in engineering literature and from }‘ﬂore that
perienced colleagues, he gradually develops 10 .o

eve

modern wizard—the city engineer. During his d
R B aterworks’

ttlers’

ment period he has laid out systems for W ay5)
sewerage, built sidewalks, streets, bridges, su Jams,
sewage disposal plants, reservoirs, water towers, Bndfw"

incinerators, grandstands, race tracks, and 2 thou>"™

other things. mp
As long as the town is small it is contented t0 v v

the water from a river or lake and using it without

L]

|

S
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I:;nd of treatment; it is considered all right to discharge
WW sewage into the creek or river or lake, as long as the
aterworks intake pipe is up-stream and the sewer out-
(;-t dPWn-stream; or, in case of a lake_supply, a couple
orrtmles apart ; but when the death rate rises up to uncom-
s able figures, then the first question asked 1s: Ha.ve
en 80t a pure water supply? The overworked, busy city

8ineer has worried over this question in idle moments,

gt cen midnight and sunrise generally, and has, per-
3PS, formed an opinion of what steps should be taken

0 S . . . .
safeguard against contamination of an existing pure

SUPPly, or procure a better supply than one already con-
ineer is: Get

yir:;nated'. Sound advice to the city engint :
council’s permission to employ a consulting engineer
you foWn repute ; lay all your information, together Wll(;h
Wh T own opinions, before him, and then let him decide
at should be done. It is well-spent money to employ

© Consulting engineer, "and when he has v‘vorked out
Crsdilirfojec.t, and it proves a SucCesS, give. hlm.t}?e f;l:
Usefy] tor it, although you have furnished him with SO o
an y information ; because, if his scheme does not prov
nconditional success, he gets more than his full share

of the blame.

beensewage Disposal.—Once a pure 'water Sl:lppl}’ !;lﬁ:
Sewersecured’ the engineer must turn his attention t(t) o
to th:ge System, as this problem 1s of equal impor ait
ut public health; not alone in his own town ofr cthz;
Owno all the inhabitants of the drainage ared urhich
the ge 3 Stif‘téam or bordering upon the lake .mto (;vsuf-
cil‘.ntwage is being discharged. It was considere o
OW_OnCe upon a time to discharge the sewage rawtrust
to Natmg stream or a fairly large lake, and 'chflnt o
trust ure for the rest; but Nature fails to respon odis-
Posa] alnd we engineers are obliged to erect sewage :
Sevf,) ants, a better name for which would, by the ways
ha}ge treatment plants.
Te IS treatment of sewage in such
m:g:: 't harmless is proba‘gly the greatest proble(;n gt
" engineering authority, and oné that should D
ly or wrongly designé

a manner as to

1

Dlanan?Pered with, because a poor c i
askqqey "OrSe than no plant at all. The provifce &
ich iﬁ?wgn is to be Congratulatfed upon th:a hwa):r i
TOvin IS important problem is being dealt with. i
is Su?;.al Government has very strict rules re;,]ga i
Vice Ject. They employ their own experts, whosé i
s a0 always he obtained in designing 2 system,

of which must be approved by the government.

I .
whichn Connection with this matter there 1s one feature
f recommenda-

tion 4. 2Wd possibly be made a subject ©
o ! : se
Plan the government, and that is the operation of the

plin

t ese
tlﬁcalsl e they are installed. No matter .how s<t:)1enn
COngtry,y PNt is designed, nor how properly it has bee

d enthusiastic man

i Ucted. ; 5
i o9y, if d an
no ) a properly traine .
Obse Placed in charge of the operation to take propl:;
Obilt{ons of the results and see that Proper resu
Ained, the plant will be a dismal failure. :
8inge, '© conviction forced itself upon me, whllllct: tclt)l;lzg
Oose Jaw t the government ought t0
e at each plant

ally trained person in charge
. t of his salary as Yete
e

on, so that comp
ned regarding the

anscientiﬁc
Co; s »
B enc?bute a portion of the cos
i "elia}it of an experimental statio’
OPeray; le records could be obtai

~raty
°" of the different plants.

G
.sup lyal(')l;&ge Destrucﬁ()ﬂ.——Assumil’lg,
P erat; Pure water has been secured, :
o Suce, N a plant where the sewage IS
eSSfu"y' that it ceases to be 2 menace to

now, that an amp]e
and that theré 15

being treate
% the
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public health. The system of collecting and destroying
garbage is another important question. It is not ex-
aggerating to claim that inside the limits of every city in
Canada there are always hundreds of tons of garbage
lying in a more or less advanced state of decay with the
resulting dangers to children and adults. The air is
poisoned by the emanating odors, but in spite of all this

some cities are very careless and indifferent towards the

garbage problem.

Here is a broad field for the engineer to organize a
proper system of collecting garbage regularly and then
also destroying it properly. When a town has grown to
a size of 15,000 inhabitants, it can afford, and should
erect, a garbage destructor which, when properly con-
structed and carefully managed, can be operated at a
reasonable cost. The incinerator, which was erected
during my stay in Moose Jaw, cost about $45,000, and
had a capacity of 50 tons per 24 hours. It was operated
without the use of any coal and developed enough steam
for 50—75 h.p. bt

The most essential problem in connection with gar-
bage is, however, to educate the public to co-operate with
the authorities by reducing the garbage to a minimum,
instead of having an abundance of barrels and boxes in
the back yard filled to overflowing. There is no reason
why the average household could not dispose of most of
the garbage in the ordinary stove and furnace; the ashes
can and should be kept.separately and used for filling
purposes; tin cans, when emptied, should be rinsed with
water and then put on the bonfire, where it is permitted
to have bonfires.

My attention has lately been called to a water-heating
garbage burner, which is manufactured in Kewanee, I,
and can be installed in ordinary private houses for from
$150 to $250. It is claimed for this apparatus that it
will destroy all house garbage and develop sufficient heat
to provide hot water for domestic purposes. The muni-
cipal engineer should investigate such matters, and advo-
cate their introduction in hotels, boarding houses, large
private and public institutions, hospitals and asylums.

In smaller cities, which have not reached the stage
where they can afford incinerators, the nuisance ground
flourishes, and is generally very badly managed or not
managed at all, but simply left as a perfect Gehenna.
There is no necessity for such a state of affairs, as a
nuisance ground, under proper management, can be made
a smaller pestilence than at present by the display and
use of common sense.

Fires should be maintained; a system of ditches
should be dug, into which garbage that can not be de-
stroyed in the fires can be dumped and afterwards cover-
ed with the excavated earth. On the average nuisance
ground we can generally find enough combustible ma-
terial, in shape of paper, rags and boxes, to maintain
fires which will burn most of the garbage, or at least dis-
infect it, and in charge of the place are some old fellows
who have been given that job because they are old rate-

payers. - :
City Beautification.—But let us turn away from all
this and consider the more pleasant tasks of the .engineer,
through which he promotes the comfort of his fellow-
citizens and beautifies the city. These comprise matters
such as building sidewalks, curbs, pavements, i.)o'ulevards,
arks and tree-planting. It is of cox}'lparatlvely' small
importance whether the sidewalks are laid at-the property
line or at the curb, as far as the publlghealth' is con-
cerned ; the main thing is to get a network of sidewalks

_—
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built so that the citizens can come back and forth from
their homes without walking in ankle-deep mud, which
is then dragged into the house. Dirt in every shape and
form is a menace to health.

The boulevards should be made as wide as possible
and trees planted thereon, as grass and trees have a
beneficial effect upon the health of the inhabitants. A
paved street is easily cleaned, as it can be swept with
brooms and flushed with water, so that the dust and
dirt can be removed into storm sewers or by street clean-
ing wagons.

No city can have too many parks and open spaces,
as long as these can be provided for, while the land is
cheap. The town engineer has to examine all plans of
subdivisions, and he can often induce the owner of sub-
divisions to set aside a parcel of land for public parks
and also get them to make some of the streets wider
than the usual 66 feet. Provisions like these may seem
unnecessary at the time, when the subdivision plans are
submitted, but they prove themselves of great value to
the public health when these districts become settled.

The roadways in residential sections of cities should
be made as narrow as possible, just sufficient for the
light traffic, as they produce dust and dirt, which is blown
into the houses, whereas boulevards with grass are al-
ways clean, healthy and beautiful, when well kept.

As long as the town is small, the transportation
problem does, of course, not signify, as the distances
between residential and business sections are short, but
when the land becomes very valuable, due to the progress
of the city, and therefore the working classes must move
away from the vicinity of their working places, then arises
the necessity for rapid and cheap transit, and we build
our electric- street railways, which enable the man of
moderate means to make his home in the outskirts or
suburbs of a city, where land can still be bought or houses
rented for a reasonable price.

The man who works in an office, shop or factory the
whole day, needs change of air, when he is through with
his day of labor, and the street cars, elevated and under-
ground railways, as well as the steam-operated suburban
trains, carry the working population back and forth be-
tween their places of work and their healthy homes at a
small cost. We extend the water and sewer mains, elec-
tric light and telephone lines to the farthest limits of a
city, so that there should be no excuse for overcrowding
in tenement houses. .

And when a city has reached the stage where this
housing problem becomes an acute question, then we
commence to talk of city planning, and we discover all
the mistakes which have been made while the city was
growing. And why were those mistakes made? Prin-
cipally because the municipality had no power to control
the city planning, and then, also, often because even
though the authorities of a city had power to control the
city planning, the engineer’s advice was not obtained,
but private interests dictated the policy of the controlling
bodies.

This branch of engineering, the city planning, should
be taken up more thoroughly by municipal engineers, be-
cause generally the town engineer has to pass all sub-
division plans, and if he does not take a look into the
future before passing a plan, it is pretty certain that no-
body else will; and thus occur many blunders which it
afterwards costs enormous sums to rectify.

The proper way is to let the city engineer lay out a
city plan and then make property owners conform to this
plan. That may appear autocratic to the free citizen of
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the new world, whose idea of liberty is often that be
should have the right to disregard the rights of the com”
munity for his own personal advantage, but true liberty
exists when law and order is most respected.

—_—-—

NEW DEPARTURES IN TELEPHONE.

An article in the New York Telephone Review, entitled‘

“From a Limousine to the Depths of a Coal Mine,” describes_
two types of special telephone equipment—e.g., @ Challle
phone, or telephone for automobiles, and a special portab /
telephone equipment used in mine rescue work. The cha“r
phone, which consists of a hand transmitter for the passenger
connected to a loud speaking receiver at the chauffeur’s €2%
obviates the difficulties of speaking-tubes for automobile 'use;
The mine rescue equipment has a special type of transmitt®
known as the ‘‘throat transmitter,”” since a man wearing ai—
oxygen helmet which covers his month cannot use the fff #
nary type of telephone transmitter. Lhe throat transmltto
is light and compact, and is provided with a soft rubber Cal*:
which adapts itself to the curves of the throat. The tei¢
phone equipment used by the men outside the mine OF g
the directing end consists of a chest-type transmittel a‘re
head-band receiver. The two are connected by 2 small W1e
cable, in soo-foot coils, carried in a leather case and faste®

to the helmet man’s belt, which pays out as he advances:

— e o——

CANADA AND HER PAPER MANUEACTURING
INDUSTRY.

When the Senate of the United States passed the Tart

Bill and removed the suggested countervailing duty of #% it
per ton on chemical wood pulp manufactured in Canadd
threw open the gates of the United States to the wood P
industry of Canada. The United States requires about 4’55.
tons of paper daily, New York alone using 600 to 800 fone
and her wood pulp forests are fast disappearing. Her
powers not only are decreasing, due to the bareness
hills, but are more valuable for other commercial PurPY,
than for driving paper mills, that are very much infetio”, g
supply of material and in limitation of power to <:0ﬂl‘-penae
Canadian establishments. For Canada is extremely f‘{rmn
in the possession of those three requisites underlymgwer,
manufacture of paper—i.e., cheap and abundant water Po.on.
cheap and contiguous wood supply, and ready tranSPOrtam
And the United States has found that its manufacturers

2 n F - 19112
no longer compete successfully in this business. Sinceé magn“—
when not more than 440 tons of paper per day Wer€ ; 10 a

tured, there has been an increase in capacity of 1,05 pdia?
per day; so that up to date the total capacity of CaI}

mills is 1,495 tons daily. At present the total productloﬂin.
United States mills is about 4,000 tons per day; but thetons
crease of production in 1912 in the United States was 235 S
per day as compared with 430 tons per day in Cana‘a’ by
1013 up to date, 110 tons in contrast to 225 tons, w At
January 1, 1914, will have been increased further by a cap? the
of 300 tons per day. Thus, whereas in 1909 and ‘glo’t of
capacity of Canadian mills was but 12 per cent. of ,thasub-
United States mills, in 1914 the Canadian industry 15 fof

; : : 0
stantially 40 per cent. of the American industry: ;1'6‘

: X en’
Canada is concerned, the new tariff has meant the o,p eat
up of new towns in her backwood forests, and the e

development of her lumber industry. Canada has taken the

cedence, because, in the words of Senator Weelfs, (t,ioﬂ 10,
United States Congress, ‘“Canada is in a better ‘Slma.n this
make the products which are absolutely necessary

paper age of the twentieth century.”
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COAST TO COAST.

h Edmonton, Alta.—Premier Sifton made the statement 10
€ Provincial House on October 22nd that the Govern-

Tent ;) expend next year about $2,000,000 in telephone
eXtensiODS_

Ottawa, Ont.—A West End Ratepayers’ Association has
been formed with the prime purpose of securing dramgge
o the district west of Rosemount Avenue, a matter which
12s been delayed for some time, much to the disadvantage
of this section.

. Vﬂneou\,er’ B.CG.—The city solicitor has been igs@ctﬁ

tlie Mayor Baxter to bring before the Railway Commlsswne.xt'z

We Matter of commencement on the C.P.R_. tunnel from }n-

c°:t ePd reserve to the waterfront to obviate the great 1
Venience to traffic.

,s"thenand’ Sask.—The program of civic works for
alnz:h Some time ago the ratepayers app.rov'ed by;ilf.:::
eaﬂuntmg to $200,000, will be con}menced in its en A

Y next season. However, grading operations on

OToughfares is now in progress. .
Vancouyer, B.C._The C.P.R. has presented to the cx;y
03::(1 & WOr.ks plans in connection with the proposaz rt:h(t“alsz
distx-‘the railway reserve, which has become 3. \&; e
Com e Bu.t action upon these has been deferre u

Prehensive plans are produced by the railway. .
ey c?qummv B.C.—A syndicate of Fort Wilhém,uﬁ'f;;
a3 volis, ang Winnipeg capitalists has sele«cted‘ oq! e
® 3 grain elevator site. The head of the syndicate 1fs .

Tain Henderson, of Fort William, formerly .head 0

Growers’ Association elevators of that city.
the Lethbridge

Lethbridge, Alta.—The inefficiency of g
terworkg sgys’tem is shown in the report of City Engm}ie:
zrv?y for the month of September. The report savs ta.:d

thig Ity waterworks system sprang a total of 45 1eak2nth5-

'S 2 great increase upon the leakage of previous :

featuuam','t""; ont.—To endeavor to gliminat.e neg;ilt:r-
Map r§s In connection with civic works 1n Hamllto;l],(s o 48
Miggi, yers ig advocating the appointment of a(;voonduc'i !
Cost Der, who will closely inspect all works and ¢ Niroish
A SYStem in connection therewith, and who v;vﬂl urd s
Cont::fft Weekly, or more frequently, to the city’s boa

Wat, vancou“’, B.C.—Alderman Black, chairman of the i“}‘}’i‘s:
r.c°fnmittee, has been considering with th('e water ‘r'inal
W, erflssloner of Victoria the question of s.ecurlng afidltlfwm
the Supply for Vancouver. His desire is t0 obtain e
fu - 4er rights and forestry departments of the Goyemaddi'
tongy °TMation in regard to the question of supplying

" Water facilities from Seymour Creek.

bitg Montrea" Que.—The firm of investment bankers, NE:
OmMpson & Company, of Montreal, have reCentLy I;) #
Minq 600,000 of the limited preferred stocl.< of dt eThiS

Stm °Wer and Transmission Company, Limi e_tlon e
Poy, T o recognition of the importa'mt positi 2
L SHrCOmpany has taken and maintains 1n Hamilton

round: b
Unding territory. "
jon from the Maip

8oy
St th Vanco s eputat
et Im gl B.G: A A ked the Richmond
unicipal Provement Association has asked o fom aatd
Daj i : 2 jation 1
aj ouncil to assist the associ e Cresk

for 'O Obtaj : idge across
t In the Main Street bridge ‘
-rem()}:-: "oTth arm of the Fraser River. The proposal ;ﬁsll;z
L ang :le bridge from False Creek when it has behen been
i as
col’lblt':te.;{hen a sea wall 300 feet west of the bridge
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Victoria, B.C.—In connection with the construction and
plans of the C.N.P. Railway’s bridge across Selkirk water,
Alderman Gleason has objected to the proposed pile struc-
ture across the beautiful waters of the Arm, and considers
that at least a steel bridge should be erected. The council
finally adopted a motion made by the alderman to leave the
matter with the engineer and solicitor to bring the subject
to the attention of the Canadian Northern representatives.

Toronto, Ont.—The new Danforth Avenue civic car line
in Toronto has been duly opened with a formal ceremony and
with evening illuminations, music, and processions in car-
nival dress. Those taking part in the official ceremony were
Miss Hocken, daughter of the Mayor, the Mayor, and several
of the city’s aldermen and controllers. A dinner was served
later in Playter’s Hall; and a meeting was held in Riverdale
rink, at which speeches were given by Hon. Dr. R. A. Pyne,
Hon. A. E. Kemp, and Geo. S. Henry, M.P.P.

Vancouver, B.C.—The board of works for Vancouver has
approved the plans of the southern approach to the Second
Narrows bridge, and these have been placed before the Rail-
way Commissioners at their sitting here on October 27th.
The site of the approach was moved some sixtyefeet east,
but the general location of the railway line was approved,
subject to the bridge company’s consent to construct re-
taining walls, and the necessary subways and bridges. The
city engineer was authorized by the board to sign the plans
upon these conditions. \

Port Arthur, Ont.—The most modern elevator in the
entire world, the new government elevator at Port Arthur,
is now receiving the finishing touches to its construction.
The contractors, the Barnett & McQueen Company, are still
in charge of the contract, not having handed the elevator
over to be operated under the government’s control, nor will
it be turned over until completed in every detail, which will
perhaps not be for two or three weeks more. Although grain
is being unloaded for storage, the full capacity of the big
plant will not be called upon until such time as all the last
bits of machinery are installed.

Fort William, Ont.—It is reported that the big Stanley
Avenue sewer is nearing completion, and under favorable
conditions will be finished this year. The open trench work
running from the Kaministiquia River to a point 700 feet
east of the Canadian Car and Foundry Company’s plant was
to be completed in October; after which, 300 feet of pipe
will be laid under the car works, through which a tunnel will

. be run if possible. The trench has been built through a

heavy loam and blue clay, and the workmen have experienced
great trouble with water oozing into the cut when it had been
dug to a certain depth. The entire length of the trench had

- to be shored up with long planks to keep the sides from

caving in.

Elmira, Ont.—On October 29th the Hydro-Electric power
was turned on in the skating rink at Elmira by Reeve I.
Hilborn, and in the evening the current for the street lights
was turned on by the Hon. Adam Beck. Delegates were
present from all neighboring municipalities, and a band was
in attendance to give the event an enthusiastic celeb}'atlon.
Many formal proceedings presided over by Reeve Hilborn,
notably a ‘“Made-in-Elmira” exhibition, were conducted by
the municipal officials, and were lauded by the congratu-
latory speeches delivered by the guests of the d.ay. A 250
horse-power current has been thus inaugurated in this en-
terprising village of a population of 200.

peterboro’, Ont.—At Peterboro’, a street lighting system
in connection with the Hydro-Electric system has  almost

been completed. Iron poles and brackets are now in position
ty support the magnetic arc lamps, which will be assembled
There is, however, difficulty

in the course of a few days.
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arising in connection with the securing of a s'upply of elec-
trical energy with which. to operate the lamps. The present
existing contract for the supply of power to the city by the
Peterboro’ Light and Power Company expires at the close
of the present year. In the meantime the Power Committee
of the City Council anticipate the successful issue of the
expropriation proceedings which have been instituted with
a view of obtaining civic control of a stated portion of the
company’s system in accordance with a, special Act enacted
by the Ontario Legislature.

Montreal, Que.—President W. G. Ross, of the Harbor
Commissioners, in company with Lieutenant-Colonel Labelle
and M. P. Fennell, assistant secretary, have made recently
an inspection of the grain-handling facilities at Buffalo. As
a result, Mr.- Ross is advocating strongly that further ter-
minals and grain-handling facilities at Montreal, and the
improvement of this city’s canal system must be undertaken
as a national duty, and the national prestige of handling
Canadian business through Canadian seaports, instead of
allowing Canada’s trade to be taken care of by United States
ports, must be preserved. To keep pace with the demands
of the development of the Canadian West, and of the increase
in trade which will be brought with the completion of the
Erie Canal, Buffalo is contemplating the erection at once of
several new elevators. For like reasons, improvements are
being constructed in connection with the trading port of
that city.

victoria, B.C.—Since the first of the month exceptional
progress has been made on the Sooke Lake waterworks
scheme, especially on the construction of the dam at Hump-
back Reservoir and of the dam and head works at the lower
end of Sooke Lake. And Engineer Rust expects, that with
favorable weather conditions the concreting of both localities
will soon be completed. At Sooke Lake, the arrival of the
four large metal gates which are to be placed in the gate-
house in such a manner as to permit of the entry of lake
water at various levels, is expected daily, and the installation
of these will be carried out immediately. Moreover, a start
has been made in laying the temporary railway line along
the right-of-way from the lake works to the point on the flow
line grade above Cooper’s Cove, Sooke Harbor, whence the
concrete pipe lengths for the flow line will be carried to the
pipe line grade by inclined railway and thence distributed
by railway along the grade. At Humpback, early in No-
vember, the work will be almost completed as far as the city
intends to carry it by day labor, and will be ready for the

call of tenders for concrete flow line and steel pressure .

pipe line.

St, John, N.B.—The water distributing system of St.
John has undergone a splendid improvement during the past
year. The renewals in the water mains covering a very wide
area of the city are a necessary supplement to the increased
supply and pressure obtained through the new supplying
main which was laid to Loch Lomond a few years ago. The
great increase in supply and pressure available through the
supplying mains was in some sections of the city unavailable
owing to the deplorable condition of the distributing mains.
These mains have been renewed in the city this past year
to the extent of 11,410 feet of 8-inch iron mains, taking the
place of mains which ranged in size from 1 inch up to 4
inches. The mains which have been replaced were practically
all blocked up to a considerable extent by the corrosion of
the pipes. The expenditure on the renewals amounted to
$30,000. The department has prepared for a comprehensive
scheme of supplying Lancaster and the West side by means
of a 20-inch main, which will be laid across the new bridge
at the falls. About 2,000 feet of new 12-inch water main has
been laid from the Riverview Park out to the bridge. This
main will be connected with the Strait Shore main, and both
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mains will feed the extension across the new bridge. The
level of Spruce Lake is only ‘a few feet above the level 0
Lancaster, and the water supply in this section is hardly
adequate, and in view of the rapidity of the growth of that
section will become increasingly inadequate. The level ©
Loch Lomond is sufficiently higher than Lancaster to give
an efficient water service there. There will also be the 3%
vantage of two sources of supply.

—_——

PERSONAL.

DR. FRANK D. ADAMS, Dean of the Faculty of A%
plied Science, McGill University, Montreal, has been elec.t
an honorary member of the American Institute of Mimn,g
Engineers as one of the 20 honorary members of that organ¥
zation. ¢

A C. D. BLANCHARD, B.Sc., M.Can.Soc., C.E- %
merly city engineer of Lethbridge, Alta., has accepted a,n
appointment to the engineering staff of the Greater Wino¥
peg Water District. Mr. Blanchard assumed his new duti®®
a few days ago. 4

T. C. KEEFER, C.M.G., of Ottawa, a past presides® of
the Canadian Society of Civil Engineers, and of the Amenf”
Society of Civil Engineers, and a member of the InStitu':lon
of Civil Engineers of Great Britain, was recently elected.
the unanimous vote, an honorary member of the Americ
Society of Civil Engineers. When president of that society”
Mr. Keefer experienced the distinction of being the first e
hold the office, who was not a citizen of the United State®
and the society has further extended this honor in the abov®
way. Mr. Keefer is well known among engineers. t
been connected in the past with many of the most import%n_
engineering problems of Canada, being as a student the
ner of Lord Elgin’s prize on “The Railways of Canada’" B'ne
being one of the first to advocate the construction ©
Transcontinental Railway 5o years ago. Mr. Keefer, O;JC'
number of years, held a professorship in engineering at B4
Gill University. '

—eeiilp

OBITUARY.

GEORGE CROFT, contractor, who was putting in d::
concrete work in connection with the harbor developme? al
Cobourg, Ont., met death on October 29th, by accide?” !
drowning. Mr. Croft was a brother of C. E. Croft of thern.'
and O. Line, and of Harry Croft, superintendent of gov
ment work at Cobourg. i

—_— - ——

COMING MEETINGS.
vl
UNITED STATES GOOD ROADS ASSOCIATIOI:'@
Convention will be held at St. Louis, Mo., November :.Osin‘,
1sth. Secretary, J. A. Rountree, Loz1 Brown-Marx Bu
Birmingham, Ala. o8
NATIONAL MUNICIPAL LEAGUE.—Annual meeﬂll.
will be held in Toronto, November 12-15. Secretaf?r 1;3-
Woodruff, 705 North American Building, Philadelphid,

o
AMERICAN ROAD BUILDERS’ ASSOCIATIQ:;;!
Tenth Annual Convention to be held in First Ree 1ath

Aimory Building, Philadelphia, Pa., December oth 2

Secretary, E. L. Powers, 150 Nassau Street, New yorks

AMERICAN SOCIETY OF MECHANICAL gig
GINEERS.—The annual meeting will be held in Ne¥
December 2nd to sth, 1913.
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Each week on this page may be found summar
This will facilitate ready reference an

secured from The Canadi

Wenif:,é 48—October ~22—Authorizing  Twp. .Saltfooti{ Co.
as ‘Coolrlth’ Ont., to construct and maintain highway known
Tp. Sacl rane Road’ across T.H.&B. Ry. in Lot 34, Con. 4,
Dlica; tfleet, Ontario, at its own expense. 2. Refusing ap-

On to construct highway known as ‘Rosseay Road

a ;
Cross saiq Railway.

to taz]?649‘0.<:tober 23—Authorizing C.L.O.&W. Ry. (C._P.R.)
Toad € certain lands for purpose of carrying out diversion O
o en, Co. Lennox

d A ;Wan(;e in Lot 34, Con. 8, Tp. Camd
Tight. oflngtof{, and removing ground on nort
Said roaéway’ in order to provide a non-o
Quinte R allowance towards west as far as cro
Said crq Y. by C.L.O.&W. Ry. for a distance 0
18606 dssmg, in accordance with provisions O

» dated February 13th, 1913.

h side of Co.’s
bstructive view from
ssing of Bay of
f 105 feet from
f Order No.

Lots 24 and 25,
and construct ad-
at mileage 87.9 on

8rade - :

Con, scl’%ssmg in road allowance between

ditiony] D. Scarborogh, Co. York, Ont.;

Co.g track across said road allowance,
Main lipe, :

o construct road

N )
leer:i?,SITOCtOber 23—Authorizing C.P.R. t

Congt D in Lot 32, Con. 1, Tp. Scarborough, Ont., and to
A i across sal

s .
diver.: Ct its tracks, by means of grade crossing all
% il g orc;nto Subdivi-

Lo 29652—October 23— ing location C.P.R. station at

6 -nSdaIe’ Lot 23, CO?]_ ?,pl’?}g."l’lfl‘gendinaga, Ont., at mileage

traffe (r’om _Glen Tay; provided whenever it sO develops that

One tim: highway is blocked for more than 5 minutes at any

€ at libe Y reason of location hereby approved,. Board s
Ity to relocate said station.

2
grade%gr3\9ctober 23—Authorizing C.P.R. to cha
Con, 1 0ssing on road allowance between Lots . %
(doub]e't D. Scarborough; and construct additional trac
Alloy, cerack) by means of a grade crossing, across said ro;)
ubdivisiénat’mlleage 01.2, on Con.’s main line, Toronto,

nge present
34 and 35,

2
acr°S:6%4.\0Ct0ber 23—Authorizing C.N.O.R. to construct
hird Street, town of North Bay, Ontario.
2 »
Breo (i)gss\october 22—Refusing application of vqfage of
DreSent for an Order directing C.P.R. to move its station f!‘OI:il
0ctober ocation (approved by Order No. 15165, date
20th, 1912,) to a point nearer said village.

2
. itso656\0€tober 22—Authorizing C.N.O.R. to construct,
b Co . expense, across Eglinton Avenue, between, Lot
2 4, and Lot 5, Con, 3, Tp York, Co. York, Ontario.
o t£657\oct°b3r 24—Authorizi n for tra-
; —Authorizing C.N.R. to ope€ r
tan% of POrtion of its4 line from Microrie to Tichfield, a dls'-
ie 5. :5X (6) miles, and from the junction between L:lla;-
2 Proy ‘glichfield to Elrose, a distance of fifty (so) miles,
SPeeq ask. ; trains operated over said line be limite
exceeding eighteen (18) miles an hour.

206
1 ket
914, 38—October 24—Extending, until December 315t

o tim har
*f ballges Within which Quebec Oriental RY. comple(t:cil r‘ﬁ:fe,

Wity “asting 3. 1 .
: ts railway from Metapedia to New
ggmngcoergglete lift of iix (6) inches of ballast: and ;f cr;:

s o tres‘zlse»sg‘ates, wooden culverts, and all decayed P!
Ctober 23— Rescinding Order No. 10702 dﬁgg
unties R’ 1013, 3, Approving Montreal { and Sou,t o
S C, Y. Co.’s Standard Passenger Tariff ?f Maxlmu‘,
Tav?een C;;C:' 0. 4, on basis of 2% cents a mile, to apgi.
twg With S stations, south of St. Lawrence River ; ]Sast
i A copy of ‘this Order. be published in atje
ive weekly issues of “The Canada Gazette.

ORDERS OF THE RAILWAY COMMISSIONERS

OF CANADA

|

AR RO
ies of orders passed by the Board of Railway Commissioners, to date.
d easy filing. Copies of these orders may be
an Engineer for small fee,

20650—October 23—Authorizing C.P-R. to change present’
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20060—0ctober 24—Dismissing application of Clifton
Sand, Gravel and Construction Co., Limited, for an Order
reducing, adjusting and fixing rates on sand, gravel and con-
crete n}ateonal betwec—:ln Stamford, Ont., and surrounding
points in Ontario, including Niagara Falls, Chippe -
land, Port Colborne, Thorold, Merritton,’ St. pga?lféri‘:lv:sl
Hamilton and Toronto and intermediate points. i

20661—October 24—Authorizing town of Sarnia, Ont., to
construct, at its own expense, highway across rigflt of \,avay
and tracks of Pere Marquette Ry. at south limit of said town.
2. R.R. Co., at its own expense, raise its tracks so as to be
level ‘w1th highway, and keep cars 75 feet back from edge of
crossing on each side. 3. R.R. Co. install improved auto-
matic electric bell at said crossing, and thereafter maintain
bell at its own expense. Town to reimburse R.R. Co. cost
of installing said bell.

v 20662'—October 24—Authorizing C.P.R. to construct road
diversion in N.W. ¥ Sec. 8-11-9, W. 4 M., Alta.; and to con-
struct tracks of its main line, Alta. Div., Lethbridge Sub-
division, across said diversion.

20663—O0ctober 24—Amending Order No. 18110, dated
November 23rd, 1912, by substituting name, ‘“Robert W.
King,” for name, “King Construction Co.,” wherever it oc-
curs in said Order. 2. That words, ‘‘of the location of the
said branch line, or spurs therefrom,” following word ‘‘reas-
on,”” where it appears in operative paragraph of said Order,
be stricken out and following words substituted, ‘‘of the
construction of the said branch line, or spurs therefrom, in-
cluding damages, if any, occuring by reason of location of
said branch line north of centre line of the said Sudbury
Street.”” 3. 'I_‘hat, with consent of all parties, Herbert E.
Denton, Esquire, Junior Judge of the Co. York, be appointed
Referee to ascertain and fix amount of compensation which
Robert W. King, Wm. Bretzner, Mary Lyons, John Mec-
Lean and John O‘Neill are severally entitled to receive under
terms of said Order No. 18110. 4. That costs of and inci-
dental to said Reference, including those of said Referee shall
be in discretion of said Referee. 5. That G.T.R. pay such,
if any, sum or sums as said Referee may order to be paid
to said claimants, or any of them.

20664—O0October 21—Directing that cost of installing new
diamond, back-up derails, and derails necessitated by con-
struction of double track at crossing by C.P.R. of G.T.R.
in W. %, Lot 14, Con. 2, Tp. Trafalgar, Co. Halton, Ont.,
at mileage 32.56 from Toronto, be paid by C.P.R. That cost
of maintaining additional protection at said crossing be paid
one‘half by C.P.R., and one-half by G.T.R.

20665—Octobe1" 27—Amending Order No. 180, dated July
6th, 1904, to provide further protection at crossing of Dun-
das Street, by G.T.R. and London Street Ry., city of London,

Ont.

20666—October 25—Authorizing C.P.R. to open for traffic
portion of.double track from Pilot Butte, mileage 84.7 to
Regina, mileage 92,0, Moose Jaw Subdivision, Prov. Sask.

20667—October 25—Authorizing C.P.R. to operate bridge
No. 46.9 on Megantic Subdivision, Eastern Div.

20668—October 24—Recommending to the Governor in
Council for sanction agreement entered into in duplicate,
June 2nd, 1013, between C.P.R. and Kettle Valley Ry., pro-
viding for interchange of traffic between said two companies.

20660—O0ctober 24—Authorizing C.P.R. to construct sid-
sng for B. T Proctor, Toronto, Ont., from point on S.W.
limit of its main line, in Lot 10, 4th Con. West, Tp. Cale-
donia, Co. Peel, Ont., at mileage 24.5, Orangeville, Sub-
division.

20670—October 23—Authorizing C.P.R. to construct, by

means of grade crossing, its Ballast Pit spur across road al-
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lowance between Indian Reserve and Tp. Thessalon, Dist.
Algoma, Ont., mileage 3.08 of said spur, subject to certain
conditions. .

20671—October 24—Approving location C. L0 and. W.
Ry. (C.P.R.) station at Bowmanville, in Subdivision, Lots 2
and 3, and Lot 13, Con. 1, Tp. Darlington, Co. Durham,
Ont., lying west of Scugog Street, town of Bowmanville.

20672—October 25—Directing that New Ontario Farm
and Townsites, Limited, and Lieutenant-Colonel Geo. A.
Shaw, be declared parties interested and Respondents here-
in, together with Whitford Vanduson, the registered owner
of land above mentioned. And authorizing C.N.O.R. to take,
for purposes of efficient construction and operation of its
railway, and in order to carry out works approved by Gov-
ernor in Council on April 27th, 1910, portion Lot 13, Con. 1,
Tp. Nepigon, Ont., paying compensation to parties entitled
thereto in accordance with provisions of Railway Act.

20673—October 24—Approving revised location C.N.O.R.
through Tp. York, and part city of Toronto, Ont., mileage
2.23 to 6.16 from Yonge Street, subject to certain conditions.
And refusing Co.’s application for level crossing of C.P.R.
main line.

20674—October 27—Authorizing C.N.R. to open for tra-
ffic its line from Alsask to Hanna, distance of 93 miles; and
from Hanna to Munson, a distance of 4o miles.

20675—October 25—Authorizing C.N.R. to construct
across Leitchfield Avenue, Athabasca, Alta., subject to terms
of consent.

20676—October 23—Refusing application residents of La
Conception, Que., for Order directing C.P.R. to employ an
agent at La Conception. 2. C.P.R. provide telephone con-
nection at La Conception Station with agent at Mont Trem-
lant, also with station at Labelle: That Conductors on Ry.
Co.’s trains sell tickets to patrons boarding trains at said
flag station or stations, on same basis and advantages as
authorized at organized stations.

20677—October 24—Directing that C.N.O.R. forthwith
construct livestock pass under its railway on farm of W. R.
Kirk, Foresters Falls, Ont., on or beside his farm lane; pass
to be 7 feet wide by 7 feet high, properly drained and paved.
Co. also construct, at such points as Applicant may desire,
grade crossing convenient and proper for farm purposes.
Co. shall not block said grade crossing longer than five
minutes at any one time when crossing is desired to be used.

20678—October 27—Rescinding Order No. 19468, June
ath, 1913; and Lake Erie and Northern Ry. is declared to
have seniority as to trains over Brantford Street Ry., at point
of crossing.

20679—October 23—Granting leave to Ottawa Electric
Co. to erect poles and wires across C.P.R. on River Road,
south of Hurdman’s Bridge, Ottawa, Ont.

20680—October 23—Granting leave to Ottawa Electric
Co. to erect poles and wires across C.P.R. on private road
leading from River Road south, to Convent of Grey Nuns,
near Hurdman’s Bridge, Ottawa, Ont.

20681—October 27—Directing that, pending extension
and operation of C.N.R. to Estevan, C.P.R. publish and file
through freight tariff of class rates from Estevan, via Mi
dale, to those points on C.N.R. to which through class rates,
via Midale, are published and filed by C.P.R. from Wey-
burn, Sask., said through rates from Estevan not to exceed
sums of published and filed local rates of C.P.R. to Midale
and of C.N.R. from Midale to Weyburn destinations: Pro-
vided so long as Midale Transfer continues a non-agency,
C.P.R. be permitted to consolidate less-than-carload ship-
ments by holding them at Estevan until they approximate a
carload of 20,000 lbs. in weight for transfer to C.N.R., with-
out breaking bulk. Said tariff to be made effective not later
than November 2oth, 1013.

20682—October 27—Approving and authorizing clearan-
ces as shown on plan of door o_pening's at factory of Canada
Wire and Cable Company, Limited, Leaside, Ont.

20683—October 27—Approving plan showing method of
temporarily reinforcing existing piers of New Brunswick
Coal and Railway Co.’s Bridge No. 44.7 over Salmon River,
near Chipman, New Brunswick.
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TRADE ENQUIRIES.

—

The following inquiries relating to Canadian trade have
been received:—1105.—A Maritzburg firm of hardware mer*
chants wishes samples and quotations of fencing wire. I1IO%
__A Natal firm desires quotations and samples of Canadia?
bolts and nuts. 1116,—A Natal firm of hardware me{Chants
can bandle a quantity of splitwood pulleys, small s12€5; g
to 18, and a few 24. 1163.—A South African firm w1slze
catalogues and quotations on Canadian-made shovels. 11
—Quotations are requested by a South African firm of Co’:’g
mission agents on Canadian lumber. 1175—A Johannesb“,t,
firm of lumber dealers requests quotations on best qual
pine in the rough. Width, 12 inches and wider. }176/0‘1]
Johannesburg firm of lumber dealers desires quotations e
best quality poplar lumber 1n the rough. Width, 12z 1BC .
and wider. 1177.—A Transvaal firm of lumber dealers o
sires quotations on No. 2 quality pine shelving. W1dth’lefs
inches only. 1178.—A Johannesburg firm of lun}ber dean g
request quotations on spruce shelving. Width, 12 inches (iunl‘
1179.—Quotations requested by a Johannesburg firm Of the
ber dealers on deals and timber of various sizes, all 18 168
rough. 1181.—A Johannesburg firm of machinery ('11?33115‘
will take up a Canadian agency for above. 1182.—A 1T 3
vaal firm of machinery importers is ‘willing to take uP
agency tor Canadianesbestos. 1204.—A ]ohannesbu{gdS i
of importers desires catalogues and prices of all kin ices
Canadian-made mining tools. 1205.—Catalogues and'pds of
are requested by a Transvaal importing house on all kmini b
mining material. - 1206.— A Johannesburg firm © mCana'
material importers wishes catalogues and prices © y
dian manufactured mining machinery. 1289.——W21_ﬂ“"Ina e
a Bloemfontein firm, an agency for ~Canadia®n” cee
motor delivery waggons and vans. 1301.—An Orang€ * ..
State firm of importers requests prices and samples, lsouth
sible of ‘Canadian-made leather belting. 1306.—8 27y
African firm of hardware importers desires qatalogues 08—
prices of Canadian-made brickmaking machinery-
An Orange Free State firm of hardware merchants nadi’n
catalogues and prices on cranes and elevators of 31 et
manufacture. 1309.—A South African firm of.generae jrri
chants desires catalogues and prices on Canadlan-maﬁ e, f
gation machinery. 1310.—An Orange Free State nadiﬂ“
hardware importers would like to communicate W}th a Cat?’
manufacturers and exporters of milling machinery: of
logues and prices requested. 1311.—A South African sawi”g
general merchants requires catalogues and prices on Af £icad
machinery of Canadian manufacture. I312.—A'Sputh :
firm of general importers wishes to correspond yvxth a Cat#
manufacturers and exporters of mining machinery- firm of
logues and prices required. 1313.—A Bloemfonteln "
hardware dealers would like to be placed in comﬂ“}“:1 ills,
with Canadian manufacturers and exporters of wib of
Catalogues and prices requested. 1336.—A Capetows, witl!
commission agents wishes to be placed in communicat! -
Canadian manufacturers and exporters of forges: ots of
Samples and prices are requested on bolts and 1 Svaal
Canadian manufacture by a Natal firm. 1481.—A ranininﬂ
firm of importers asks for catalogues and prices oD i
tools of Canadian manufacture. 1482.—A South Afl'lcaadiau'
of importers requests prices and catalogues on A
made shovels. pe

The names of the firms making these inquiries maYthe
obtained upon application to:—“The Inquiries Braﬂcse
Department of Trade and Commerce, Ottawa, 0T the i
tary of the Canadian Manufacturers’ Association, Toro? ont0?
the Secretary of the Board of Trade at TLondon, ol
Brandon, Halifax, Montreal,. St. John, Sherbrooke, Va“erce av
Victoria, Winnipeg, Calgary, and Chambre de Comm
District du Montreal.” i

The following was among the inquiries relating Eosionff
adian trade received at the office of the High Com“};ecr,ﬂ
for Canada, 17 Victoria Street, London, S.W. An e'ngcll g #
Yorkshire, who has, for many years’ past speCia.hze o™y
manufacture of brickmaking machinery, would like ;ispps. ‘
spond with manufacturers in Canada who might be achiﬂe’-
to enter into negotiations for the manufacture ©
from his patterns and drawings.




