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WILLIS CHIPMAN
Hon. Grad. McGill University.

M. Can. Soc. CE. M. Am. Soc. CE.
Mem Am. W W. Am o.

WATERWORKS. SBWKRAGH WORKS. GAS 
WORlft, ELECTRIC LIGHT AND 

POWER PLANTS
Reports, Surveys, Construction, Tâlentions

103 BAY 8TREET • TORONTO

JOHN T. FARMER
MECHANICAL end 
HYDRAULIC ENGINEER 

41» Corlatln. Bldg. - MONTREAL

C. J. FENSOM. B. A. Sc.
CONSULTING ENGINEER

Aberdeen Chambers - Toronto
Machinery designed, supervised, 
inspected and contracted for.

TESTS — REPORTS
Electric Light Plants. Power Plante, 

Pumping Ple.rxte.

CHIU MIMS. 1111 
«MSI» ME

Electric, Hydraulic Plante, 
WeLterworke, Sewerage, Brldgee. 
33 Bank St. Chambers, OTTAWA.

E. II. KEATING. M.lnst. C.E.. M. Can. Soc. C.E., 
M. Am. Soc. C.E.

WM. H. BRE1THAUPT, C.E.. M. Can. Soc. C.E. 
M. Am. Soc. C.E.

Keating & Breithaupt
Consulting.,!, Constructing Engineers. 

Waterworks,Sewerage,Power Develop
ment», Bridges, Railway Work; 

taamlnetlone, Eatlmatae end Reporte.
Cable Address : Keating, Toronto. .

Teleohone : Main 6718

John H. Jackson
CIVIL ENCINEER

WATER POWER, ELECTRIC RAIL
WAYS, STRUCTURAL STEEL.

Niagara Palls, Canada
Associated with Charles H. Mitchell,

C. E., Hydraulic Engineer.

GALT & SMITH
CONSULTING CIVIL AND

SANITARY ENGINEERS

ereciALTiee :

WATERWORKS, SEWERAGE 
AND ELECTRIC LIGHTING

JOHN GALT. C. E„ OWEN W. SMITH, 
em. Can. Soc. C.E. Assoc. Mem. Can. Soc. C.E

S Jord.n Street TORONTO

H. J. Bowman, M.Can. Soc.C.E.
A. W. Connor. B.A., C.E., A. M.Can. Soc.C.E.

Bowman & Connor
CONSULTING MUNICIPAL â STRUCTURAL 

ENGINEERS
Waterworks, Sewerage anp Electric Plants 

Concrete anp Steel Bridges and Builpinos

CEMENT TESTING
36 Toronto St. TORONTO Tel. Main 57*4

Branch Office, Berlin. Tel. iss B.

Municipal Bridges.
(Continued from last issue)

Common Defects of Bridges.
The more common defects of steel 

bridges are:—
(1) Weak joints and connections. 

A bridge is no stronger than its weak
est part.

(2) Insufficient, small, and badly 
formed rivets. Shop rivets are usu
ally satisfactory, but field rivets are 
very often loose, badly formed, burn
ed, bent, and the connected plates 
twisted.

(3) An inferior form of truss. The 
amount and weight of steel used in 
a truss is of little account if the de
sign is weak.

(4) The use of inferior metal. For 
large and important bridges, inspec
tion should commence at the rolling 
mills, or at the bridge works. When 
steel is assembled and painted it is 
difficult to detect metal that is too 
hard, which has been rolled when 
cold, or has other defects. Bridge 
companies are apt to put into bridges 
metal from other work.

(5) The entire bridge, or an occa
sional member, too light. This can 
only be overcome by careful scrutiny 
of the plans by an engineer. It is a 
fault very common to work done by 
local men who have little more facil
ity for bridge erection than a black
smith. The engineer by fixing the 
loads to be carried can determine the 
necessary size and shape of each piece 
of steel in the bridge.

(6) Defective field erection. When 
a bridge is being erected in the field 
a company may send their own fore
man, or may let the work as a con
tract to some one who is more or less 
capable. Field work must be examin
ed to see that members are straight 
and properly assembled. Under a 
careless foreman certain members may 
be bent, twisted, placed end for end, 
etc.

(7) Insufficient attention paid to 
painting. Inferior paint, carelessly 
applied to rusted steel, is a common 
defect.

(8) Necessary bracing or members 
may be omitted. A steel bridge should 
be so constructed as to be an inde
pendent unit, without relying on 
abutments or piers for stiffness.

ANDREW F. MACALLUM
Consulting and Constructing Engineer 

Steam and Electric Railways, Hy
draulic, Industrial and Mining Plants.

Rooms 613-14 'rrkD/MUTnContinental Lite Building TORONTO
Telephone Main 465a.

DAVIS & JOHNSTON
CIVIL ENQINEER8

WATER WORKS, SEWERAGE
AND SEWAGE DISPOSAL

Wm. Mahlon Davie, Herbert Johnatoe. C. *. 
M. Can. Soc. C. K

Offiicea: BERLIN and BALT

LEA & COFFIN
and H. S. FERGUSON

E NGINEERS
Waterworks, Sewerage, Water Pewera 

Pulg and Paper Billie 
Reinforced Concrete Structurée of Ivory 

Deacrlptlon.
Corletlne Building - MONTREAL

A. LEOFRED
( Graduate of McGill).

Consulting Engineer
WATERWORKS * spmm

QUEBEC
Phone 545.

J. LEWIS THOMAS
CIVIL ENGINEER 

LONDON - - ONTARIO
Consulting Engineer for Municipal and County 

Work. Electric Railways, Bridges, Water
works, Sewerage, Wharves, Docks, etc.

BW* Special attention to Valuations and Arbi
trations.

Smith, Kerry & Chace
CONSULTING AND CONSTRUCTING 

ENGINEERS
Hydraulic, Electric, Railway, Municipal 

Industrial.
Room» i»4-ia7 Confederation Life 

Building, TORONTO.
W.U. Code used. Cable Address " Smithco" 

Cecil B. Smith J. G G. Kerry W. G. Chace

Wells and Raymond
CIVIL ENGINEERS

Sewers, Sewage Disposal, Pavements, etc. 
Reinforced Concrete Structures of all kinds. 
Bridges, Buildings, etc.
Designs prepared for Contractors, to comply with 
Architects’ specifications.
A P. WELLS, B A.Sc..O.L.S.

D. C. RAYMOND, B A 8c.
Assoc. M. Can. Soc. C. E.

217 Stair Building - TORONTO
Phone M. 3056.

THE CNEV AND RRUCE PORTLAND 
CEMENT COMPANY

«I Iktilew Uk., Limit»,.

Manufacturers of
}) BRAND OF

PORTLANDCEMENT
Very finely ground. Unsurpassed for Sidewalks 

Floors and all work requring the highest grade 
of Portland Cement. For prices address

A. D. CREASOR, Sec.-Trees. 
Head Office : Owen Sound, Ont.


