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Preface: 

The Rideau Canal was built as part of a larger effort by the 

British Army Board of Ordnance to provide a secure military 

communication between the ocean port of Montreal and 

Kingston on Lake Ontario, via the St. Lawrence, Ottawa, and 

Rideau-Cataraqui river systems. In all, three canal systems 

were constructed: the Lachine Canal (1821-25); the Ottawa 

Canals (1819-34); and the Rideau Canal, built by the Corps 

of Royal Engineers under Lt. Colonel John By (1826-32). 

On the Rideau Canal project, plans were prepared for 

three different scales of canal lock and various mechanisms 

were proposed for operating the lock gates and.sluices 

before the engineers settled on the design details of the 

33 by 134 foot locks actually constructed. Thereafter, 

further design changes had to be made in response to 

problems encountered during the course of construction and 

in operating the finished canal . 

The present work traces the design evolution of the 

Rideau Canal locks through all three proposed scales of 

construction in the context of the contemporary state of 

canal engineering in the Canadas, the United States, and 

Britain. The design of the locks actually built is 

described in detail and deviations made in the basic design 

during the course of construction are set forth, as well as 

the method and materials of construction, and the 

specifications governing the same. Subsequent changes in 

the operating mechanisms and materials of construction are 

described and dated through to the present, and the lock 

structures and operating mechanisms assessed in terms of 

their operational efficiency and durability in the context 

of particular problems that necessitated design 

modifications and/or changes. 
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In preparing this study, a conscious effort was made to 

analyse and integrate the vast amount of information 

conveyed by an extensive collection of Rideau Canal plans, 

drawings, paintings and photographs held by various public 

archives and Parks Canada with material extracted from the 

reports and correspondence of the succession of 

superintending engineers who were responsible for the 

operation and maintenance of the Rideau Canal over the 

years. A selection of drawings, plans, paintings and 

photographs have been reproduced herein to illustrate the 

text. For ease of reference, the text has been sub-divided 

by subject matter into five major sections and numerous sub­

sections as indicated in the Table of Contents. 
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The Rideau Canal Locks: Design Evolution and Construction 

Details 

Introduction 

On the Rideau Canal, Colonel By did not prepare a plan for 

the locks until well after construction had commenced. 

According to the instructions received from the Ordnance, he 

was to construct a gunboat canal of 5 foot depth from the 

Ottawa River to Kingston via the Rideau ana Cataraqui rivers 

with locks 20 feet by 108 feet to match the locks of the 

Lachine Canal .• The construction work was to be done by 

contractors on multi-year contracts. The superintending 

engineer and the officers on his staff were responsible for 

preparing plans and specifications detailing how the work 

was to be performed, and for maintaining, together with the 

civilian overseers, a strict and constant supervision over 

the quality of work performed . Although the contract 

system was to prevail, By was authorized to hire day 

workers, or use soldiers, where they might oe employed to 

advantage on any part of the work.2 The Ordnance 

provided no directions as to the design of the locks, or 

other canal structures, to be built; but he was directed by 

Major General James Carmichael Smyth, the framer of his 

instructions, to examine the Lachine Canal locks which the 

latter noted were "extremely well executed" and of a much 

more substantial construction than American canal 

locks.3 From the tenor of By's instructions, it is 

clear that the Ordnance was deeply concerned to ensure that 

the contract system, adopted to enable the Rideau Canal to 
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be constructed as rapidly as possible, should not result in 

the performance of poor quality work, but was prepared to 

entrust the design of the locks, and the other canal 

structures, to the superintending engineer. 

During the course of construction, By prepared plans 

for canal locks on three different scales of canal on 

somewhat different design principles: a 20 foot wide gun­

boat lock, a large lake-steamboat lock of 50 foot width, and 

the 33 foot wide river-steamboat lock that was actually 

built. Initially, he concentrated on working out the layout 

of the locks and preparing specifications for the cutting of 

the stone for the locks so that some of the excavating and 

masonry contracts could be let and work got underway. 

However, once By and the Royal Engineers on his staff 

returned to their winter quarters in Montreal following the 

completion of the first work season on the Rideau, plans 

were prepared, dated 1 December 1827, for two different 

scales of canal locks for the perusal of the Ordnance. The 

first set of plans was for a lock chamber of 20 feet by 

108 feet clear of the gates with 5 feet of water on the 

sills as was required for the gunboat navigation that By had 

been instructed to construct; - and the second set of 

plans was for a huge lock chamber, on a somewhat different 

design, of 50 feet by 150 feet with 5 feet of water on the 

sills .5 

Soon after his arrival in North America, By had become 

convinced on both military and commercial grounds that the 

Rideau Canal should be constructed as a steamboat navigation 

of 10 foot depth with locks 50 feet by 150 feet so as to be 

capable of passing the largest of the contemporary river and 

Great Lakes steamboats. He therefore attempted to convince 

the Ordnance to approve his undertaking the construction of 

the large steamboat locks. After encountering strong 
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opposition to increasing the size of the locks, he scaled 

down the depth of his proposed large lock steamboat 

navigation to five feet in an effort to reduce the projected 

cost and salvage at least some of the benefits that a large 

lock steamboat navigation would yield.° While awaiting 

the decision of the Ordnance, By proceeded with construction 

during the 1827 working season on the smaller scale of 

navigation in keeping with his instructions. He also 

prepared the 1 December 1827 plan of the 50 by 150 foot lock 

with a reduced 5 foot depth navigation in. a final effort to 

convince the Ordnance to authorize its construction. 

Finally, in the spring of 1828 a committee of Royal 

Engineers, the Kempt Committee, was appointed by the 

Ordnance to determine the size of lock to be constructed on 

the Rideau navigation. The committee decided that the locks 

should be 33 feet by 134 feet with 5 feet of water on the 

sills to accommodate the smallest of the river 

steamboats.' The locks would not be as large as By 

would have liked; but the scale of lock did conform to his 

belief that the Rideau Canal should be constructed as a 

steamboat navigation rather than a small scale gunboat 

navigation. The Kempt Committee, however, refused to accept 

the somewhat unusual lock design that Lt . Col. By had 

prepared for the large lock in an effort to reduce 

construction costs, with the result that a more conventional 

lock design had to be prepared for the newly approved 

steamboat lock." This plan was completed on 29 June 

1828, and received the approval of the Kempt Committee.9 

In all, plans were prepared for three different scales of 

canal lock, on somewhat different designs, for the Rideau 

project. Masonry work was commenced, however, only on the 

first and third lock designs, and only the latter was 

completed. As construction proceeded, a number of changes 
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were made in the structural details of several of the 

approved 3 3 by 134 foot locks to strengthen them and/or 

effect a savings in the cost of construction. 
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I The 20 by 108' foot Gunboat Lock 

Planning and Layout 

The surveying and l e v e l l i n g work, which commenced on 

the Rideau Canal p r o j e c t on 21 September 1826, cont inued 

throughout t h a t f a l l and winter on the f i r s t e i g h t m i l e s of 

t h e canal from the newly s e l e c t e d Entrance V a l l e y through to 

t h e c a n a l ' s future j u n c t i o n with the Rideau River a t the 

Hog ' s Back. While the s u r v e y p a r t y under the d i r e c t i o n of 

John MacTaggart, the Clerk of Works, c a r r i e d on t h e i r work 

in the i n t e r i o r , Lt . Col . By and h i s o f f i c e r s went i n t o 

w i n t e r quar ter s at Montreal where they prepared p l a n s , 

s e c t i o n s , and s p e c i f i c a t i o n s for the canal works required in 

t h e Entrance V a l l e y and t h e r e a f t e r , once the survey to the 

Hog's Back was c o m p l e t e d , f o r the s t r u c t u r e s r e q u i r e d on the 

r e s t of t he f i r s t s e c t i o n of the p roposed c a n a l . In 

May 1827, a t the t ime of By ' s f i r s t t r i p th rough the whole 

of t h e waterway from the Ottawa River to K i n g s t o n , c o n t r a c t s 

were l e t fo r the c o n s t r u c t i o n of e i g h t l o c k s in the En t r ance 

V a l l e y and t h r e e l o c k s a t the Hog ' s Back ( l a t e r changed in 

number) t o g e t h e r with c o n t r a c t s f o r the e x c a v a t i o n work and 

a n c i l l a r y s t r u c t u r e s required on that s e c t i o n of t he 

c a n a l . ^ During the spring and summer of 1827, 

s u r v e y i n g , c l e a r i n g , and l e v e l l i n g work cont inued on the 

i n t e r i o r s e c t i o n s of the Rideau-Cataraqui waterways, whi le 

e x c a v a t i o n s were commenced on the f i r s t s e c t i o n of the canal 

in c o n j u n c t i o n with the quarrying of the s tone required for 

the e l e v e n l o c k s a l r e a d y c o n t r a c t e d o u t . 3 AS of Ju ly 7, 

1827, a s e r i e s of p lans and s e c t i o n s were prepared for the 

f i r s t f o r t y - f o u r m i l e s of the canal cover ing the l o c k s i t e s 
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from the Entrance Valley to Long Island inclusive;4 

(Fig. 1) and by the 25th of October 1827, plans and sections 

had been prepared for the remainder of the canal.^ As 

of 2 February 1328, By was able to have all of the 

excavation and structural work required to construct the 

canal under contract.6 Included in this work were 

contracts for the remaining 3 6 of the 47 locks to be 

constructed on the Rideau Canal . 

The drawings that By and his engineering staff prepared 

from the first year's surveys consisted of a series of maps 

of the existing waterway showing the proposed line of the 

canal, as well as a drawing of each individual locksite. 

The latter comprised a plan view of the site setting forth 

the location of the structures to be built, the depth of the 

river, and the land to be flooded, a longitudinal section of 

the locks, and the dam and/or embankments required to raise 

the water level . An elevation or sketch of the terrain on 

the line of the canal was also prepared indicating the 

differences of level to be overcome by the various locks. 

These drawings were all made to scale, but were not 

dimensioned in any detail . They did not provide any cut­

away views to show interior details, or make use of either 

geometric or stereometric views. Indeed, strictly speaking 

they were not engineering drawings so much as architectural 

drawings. In common with most drawings of structures or 

machinery previous to the 19th century, they were intended 

to be illustrations of principles and guidelines to 

construction rather than working plans from which 

construction could proceed.^ in the initial stage of the 

project, however, this was all that was required to get 

construction underway. The plans and sections, such as they 

were, showed the contractors what was to be constructed and 

the general dimensions and design of the same . The 
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FIGURE 1 

1 Plan, Elevation & Sections of the Works at Long Island 
and Black Rapids, Lt. Col. By, 7 July 1827 (PAC, H2/410, 
Rideau Canal, 1827) . 

Proposed layout of the overflow dam and locks 
required to flood the rapids in canalizing the river. 
Initially, the gunboat locks were to have square end 
piers, with swing beams on the lock gates, and a guard 
lock positioned above the lift lock(s) . 
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contractors were to be guided in the progress of the actual 

work by the specifications prepared by engineering staf . 

The specifications set forth the minimum dimensions of the 

stone to be used in the various parts of the lock and 

detailed how the stone was to be dressed and laid.^ To 

ensure that the masonry work was performed in accordance 

with the plans, sections and specifications, the overseers 

and engineers on By's staff were responsible for surveying 

and laying out the work for the contractors, taking levels, 

fixing up profiles and control posts, and providing 

templates and bevels to guide the stone masons in the 

cutting and laying up of the stone. In addition, they 

supervised the progress of the work and, if necessary, 

forced the contractors to adhere to the specifications 

governing the preparation of the materials and the 

prescribed method of construction . 9 The lock masonry 

contracts covered only the stonework of the locks, ^ 

exclusive of the lock gates and the gate and sluice 

operating mechanisms. These By intended to have constructed 

by the two companies of Royal Sappers and Miners that the 

Ordnance had agreed to despatch for service on the Rideau 

Canal.--'- Here again, the work was to proceed under the 

direct supervision of By's engineering staff, and the iron 

work required for the sluices and the lock gates was to be 

made from patterns furnished by the overseers and engineers 

rather than made from engineering drawings. ' in effect, 

the method of construction adopted made use of immediate 

on-site direction, with detailed written specifications 

governing the preparation of materials and the mode of 

construction, and with wooden templates and patterns serving 

as guides for the critical detailed work. This system 

negated any need for the preparation of detailed engineering 

drawings for the contractors. Nonetheless, Lt. Col. By did 
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prepare a detailed plan of the 20 by 108 foot lock for the 

perusal of the Ordnance on 1 December 1827. This comprised 

two drawings, one of which was a detailed and fully 

dimensioned plan view, elevation, and cross-section of the 

lock chamber together with an elevation view of a lower and 

upper gate.13 (Fig. 2) The other was an elevation and 

longitudinal section of a proposed lower lock gate with 

in-gate sluices complete with details of the metal hardware 

of the gate and the sluice mechanism, and dotted lines 

showing the hidden details of the lock gate framing .14 

(Fig . 6 & 7 ) 

Some time after the first series of locksite plans were 

completed on 25 October 1827 and prior to the June 1328 

decision to construct the Rideau Canal with larger locks, 

more detailed locksite plans were prepared for a number of 

the locksites where work had been contracted out. The 

second, incomplete, series of locksite drawings are more 

detailed than the earlier locksite drawings and incorporate 

several minor changes in the proposed lock layout and design 

as well as providing dimensioned cross-sections for the lock 

chamber 'walls and the darns indicating their re-spective 

height, thickness, and batter, as well as the location and 

size of their puddle wall.-"-3 when taken in conjunction 

with comments recorded in various progress reports, these 

drawings of the 20 by 108 foot lock enable an almost full 

description to be pieced together of the design of the lock 

that By initially undertook to construct on the Rideau 

Canal . 

From the series of locksite plans, it is evident that 

the 20 by 108 foot locks on which construction proceeded in 

1827 were of a standard design incorporating all of the best 

features of lock design as it had evolved to that date. The 

locks were to be built of coursed masonry, with a breastwall 
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roughly equal to the desired lift of the lock. Double leaf 

mitre gates operated by swing bars were to be positioned in 

the lock so as to close against masonry pointed sills 

constructed on the breastwall (upper gates) and on the floor 

of the tail of the lock (lower gates) . The floor of the 

locks was to be natural rock where possible with masonry 

inverted arches being employed where a good rock foundation 

was not obtainable. The locks were to be filled and emptied 

by means of tunnel sluices ("ground sluices" or "culverts") 

built into the lock walls around both the upper and lower 

gates. As a precaution against water working its way down 

through the forebay of the lock to the breastwork and 

possibly heaving the breastwork and upper sill out of 

alignment, a wall of wood piling was to be driven down to a 

considerable depth across the rear of the breastwall and the 

upper sill in all cases where the lock was not situated on 

bedrock. To facilitate future repairs, vertical stop log 

grooves were to be formed in the lock masonry walls of the 

fore and tail bays of single locks, or in the forebay of the 

upper lock and tailbay of the bottom lock of a flight of 

locks. A timber sill set into the floor joined the base of 

the two opposing grooves. In effect, the locks could be 

sealed off through placing stop logs in the grooves 

preparatory to their being de-watered. Here again a row of 

piling was to be driven across the forebay of the lock 

directly below the stop log sill to prevent the water 

working its way under the sill and down through the 

breastwall to the lock chamber. 

The locks were to be combined or grouped together at 

the various locksites in sufficient numbers to overcome the 

requisite differences of elevation, with the lifts being 

proportioned equally in the range of the standard 8 to 10 

foot lift of contemporary canal locks. " In several 
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i n s t a n c e s , such as at Smith ' s F a l l s , l i f t s s l i g h t l y in 

e x c e s s of 11 f e e t were contemplated , depending again on the 

i n s t a n c e s , such as a t S m i t h ' s F a l l s , l i f t s s l i g h t l y in 

e x c e s s of 11 f e e t were contemplated , depending again on the 

t o t a l l i f t to be o v e r c o m e . 1 7 For the most part the 

l o c k s were to be grouped in f l i g h t s of two or three l i f t 

l o c k s , but at the Entrance V a l l e y a t o t a l of e i g h t locks was 

r e q u i r e d to overcome a d i f f e r e n c e of e l e v a t i o n of 80 f e e t . 

There the l o c k s were grouped in two f l i g h t s of four locks 

each with a small bas in to be c o n s t r u c t e d between the fourth 

and f i f t h l o c k . 1 ^ in the 7 Ju ly 1827 l o c k s i t e drawings 

c o v e r i n g the f i r s t f o r t y - f o u r m i l e s of t he c a n a l , a l l of the 

l i f t l o c k s on the r i v e r , as d i s t i n c t from the E n t r a n c e 

V a l l e y f l i g h t l o c k s which were in an a r t i f i c i a l cut f a r 

removed from the r i v e r , were to have a guard lock p o s i t i o n e d 

a t t h e i r head to p r o t e c t the upper g a t e s of t he upper l i f t 

l ock from the f u l l force and f l u c t u a t i o n in l e v e l of the 

water in the r i v e r above . The guard lock so p o s i t i o n e d was 

n o t a l i f t l o c k , and c o n s e q u e n t l y had no b r e a s t w a l l . The 

s i l l s of the upper g a t e s of the guard lock were on the same 

l e v e l as t he upper s i l l of t he top l i f t l o c k , and the l e v e l 

of t h e wa te r in the guard lock was a lways m a i n t a i n e d on the 

same l e v e l as the wa te r in the c a n a l above the f l i g h t of 

l o c k s . 1 9 ( F i g . 1) 

Masonry of the Lock Chamber: The Gunboat Lock 

The w a l l s of t he 20 by 108 f o o t l o c k s were to c o n s i s t of a 

cut s tone fac ing of coursed masonry backed by a wall of 

rubble masonry a g a i n s t which a three foo t th ick puddle wall 

was p laced to form a b a r r i e r impervious to w a t e r . The 

masonry of the w a l l s was to be e i g h t f e e t th i ck in t o t a l at 

the base and c a r r i e d up with a b a t t e r on both s i d e s so as to 

form a f i v e foo t t h i c k masonry wal l at the top ( F i g . 2 ) . 
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FIGURE 2 

2 Plan and Sections of the Eighth Lock, 10 feet lift (PAC, 
H3/312, Lachine Canal, 1828). 

This is actually an 1827 plan of the proposed Rideau 
Canal gunboat lock at the head of the Entrance Valley 
flight of eight locks. The design details closely 
approximate the Lachine Canal locks completed in 1825. 


