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Preface

The following is the first installment of a series of reports to be written
on the types of building hardware used at the Halifax Citadel. Though the
types of hardware used in other areas of the fort have occasionally been
mentioned for comparative purposes, this report has been primarily concerned
with those mounted in the casemates on the fort's west front and in casemates
51 and 52, located in the Southwest Demi-Bastion, since these are the areas
for which restoration deadlines are most pressing.

First, a word on the sources used. Parks Canada reports relating to
other British military sites in Canada, of course, have been very helpful,

especiaily Peter Priess' Building Hardware from the fort at Coteau du Lac.

A particularly fruitful source of information was the Bulletin of the Associa-

tion for Preservation Technology, especially a series of articles by Donald

Streeter on early American wrought iron hardware. Naturally reference was
also made to the surviving historical estimates and plans. The former, al-
though descriptive detail is often extremely limited, at least usually iden-
tify the types of hardware which the Royal Engineers intended to mount; the
latter, where they exist, are extremely useful guides to the designs of
British military hardware used in Halifax. It should be noted, however, that
the plans which show the most detail relating to building hardware are of
British military sites other than the Citadel, dating usually from a period
after the major construction work at the Citadel had been completed. None

of the original plans for constructing the Citadel itself show in any detail
the types of hardware intended to be mounted. The same holds true for most

of the artifacts pictured in this-report, which were probably the major source
relied upon for the preparation of the report: they derive mostly from sites
in Halifax other than the Citadel and most frequently from Fort Charlotte on
George's Island. It is assumed that the designs of the hardware items required

by the Royal Engineers would have changed little from the 1840s, when the



original Citadel hardware items were mounted, through the period when most of
the artifacts pictured here were produced.

The report which follows is divided into three sections. The first pro-
vides a brief history of the iron and steel industry generally, a listing of
the hardware items which the surviving estimates provided for installation at
the Halifax Citadel, a brief survey of the iron production and iron manufactur-
ing industries in Nova Scotia, and lastly an attempt is made to identify where
the Royal Engineers in Halifax obtained most of their iron and ironware products.
The second section contains short chapters on each of the hardware items
identified in the estimates as having been mounted on the Citadel's west and
south fronts such as the hook and eye hinge and slide bolt. Also, although
they are not mentioned in any of the Citadel estimates, an attempt is made to
identify two varieties of period door closers, since something of this descrip-
tion will have to be mounted on the doors to the "Tides of History" exhibit
in the West Curtain Wall. 'The third section consists mostly of photographs and
descriptions of iron hardware artifacts found at a variety of sites in the
Halifax Defence Complex, with a few from Fort Henry, Kingston Ontario, and a
few plans and period photographs. Although the artifacts of a certain type
often differ in some points of detail, they also usually have many features in
common. From these designs can be developed for certain items of hardware
to be mounted during the restoration of the Halifax Citadel. For a clearer
understanding of the various terms used in the text, the reader is referred to
J.P. Camnus' excellent explanatory diagrams at the very end of this report.

In conclusion, a word of exculpation is needed. The author's training has
been solely as an historian; his training and experience as an artifact analyst
has been nil. The information concerning the nature of iron and ironware pro-
ducts is based solely upon reading the sources cited in the bibliography and
upon the helpful instruction of two Parks Canada employees currently working
in the Citadel - Deryk Jones of Historic Resource Conservation and Jack Speelman,
the Senior Restoration Officer of the Halifax Defence Complex. I am dgreatly
indebted to both these individuals. They are of course absolved of any respon-
sibility for any errors, all of which are mine. Two further liabilities should
be noted. Many of the artifacts pictured have been accumulated randomly over
the years, have not been catalogued, and their archaeological context was not

recorded. This makes precise dating impossible. Furthermore very few of the



artifacts have been conserved, which hampers precise inspection. Given the
above limitations, however, it is hoped that the following report goes at
least some distance towards elucidating the designs of certain types of
British military hardware, which would have constituted small but omnipresent

features of the material environment of the nineteenth century Citadel.



Introduction

I. Wrought Iron, Cast Iron and Steel

During the period when most of the significant construction work‘was car-
ried out on the Halifax Citadel (ie. 1828-1860) there were threé‘;ain
classes of iron in general use - wrought iron, cast iron and steel.1 Bas-
ically each was distinguished by the amount of foreign properties, chief-
ly carbon, which it contained. Carbon was the principal substance used in
converting the basic iron oxide, found in nature, into a usable metal.

The greater the amount of carbon with which the iron combined, the harder,
less malleable, and more brittle was the metal. Wrought iron (the oldest
iron metallic compound known to man) contained the least amount of carbon
- less than 0.3 per cent and was the most easily worked, and readily weld-
ed of the three. Cast iron, which was not produced for practical purposes
in Europe until the 15th century, contained the greatest amount of carbon
- from about 1.8 to 4.5 per cent and was harder and more brittle. It.
could be moulded only by melting and casting and could not be forged or
welded. Steel, which in something approaching its modern form was first
produced in the 18th century, contained more carbon than wrought and less
than cast iron - between 0.3 % and about 2.2 %. In its finished fomm it
was the hardest of the metals, but at the same time could be worked when
heated, though with somewhat more difficulty than wrought iron.

Because it contained less carbon, hence requiring less charcoal in
the smelting process, and could be produced at lower temperatures, wrought
iron was the earliest type of iron metal produced. Simple charcoal fur-
naces, maintained at the proper temperature by manually operated bellows,
served as the smelting devices. Thus produced, wrought iron remained the
only type available for practical use in Europe until about the 15th cen-
tury (the 1l6th in Britaiﬁ). Sometimes, as a result of the ore having been

left burning too long or too high a temperature having been produced, cast



iron was in fact made. Since it could not be worked in the forge, however,
it could only be tossed aside as scrap.

With the introduction of the blast furnace in the 15th century (16th
in Britain), not only was a use found for cast iron, but the production of
wrought iron was revolutionized as well. The higher temperatures obtain-
able and the greater amount of charcoal used in the blast furnaces pro-
duced only cast iron. In its molten form it was run into a number of sand
moulds, the configuration of which resulted in the hardened iron in the
moulds being called 'pigs', hence the term 'pig iron'. Wrought iron was
obtained by remelting the cast iron ‘'pigs' and subjecting them to a decar-
bonization process, the details of which will not be gone into here. |
Since the molten cast iron could so easily be formed into pigs in sand
moulds, it became obvious that it could be formed into other shapes as
well. Hence, a practical use was finally found for a material which for
so many years had served only to symbolize the iron makers' miscalculations.
The first cast-iron cannon in Britain was cast in 1543.

The introduction of the blast furnace into Britain, and the subsequent
development of mechanical means of production, resulted in a great increése
in the total amount of iron, both cast and wrought, produced in that coun-
try. Indeed, certain technical developments which occurred in Britain,
such as the substitution of coke for charcoal in the smelting process, the
introduction of steam driven machinery, and Henry Cort's invention of the
'puddling' process for the improved production of wrought iron, in conjunc-
tion with certain social, economic, and geographic factors, led to the
'industrial revolution' originating there in the late 18th century. Although
the numerous developments associated with this revolution necessitated the
production of much cast iron, with its great solidity and resistance to
compression (but great brittleness), it was in the field of wrought iron
production that the greatest improvements were made. It was the production
of this metal with its malleability, but great tensile strength, which
formed the basis of British industrial pre-eminence during the first three
quarters of the nineteenth century. Though the period (especially

c 1840-1860) is notable particularly for the use of wrought iron in

larger structural projects such as in railway and bridge building,



the metal's suitability for smaller items of building hardware, such as

deor hinges, bolts, locks, nails, etc., is obvious, given the ease with
which it could be ‘welded, and its inherent properties of malleability and
ductility. Most of the hardware items installed at the Citadel appear

to have been made of this metal.

Steel is an alloy of iron and carbon wherein the union of the two el-
ements is much more intimate than in either wrought or cast iron. Until
the eighteenth century what was called steel was basically only wrought iron
with a hard outer shell of more intimately fused iron and carbon. 1In the
1730s, however, Benjamin Huntsman developed a process for fusing the two
elements throughout the thickness of the metal, the result of which was
known as crucible steel. This essentially was the type of steel available
throughout the main construction period at the Citadel. Although it was a
metal of high quality, its yield was small and costs high, and it was used
mostly in tools and smaller precision parts. The invention of the Bessemer
converter process in 1856 enabled steel to be produced much less expensively
and in much greater quantities, such that it was eventually to replace
wrought iron as the most commonly used structural metal. The Bessemer pro-
cess did not become firmly established in Britain until the 1860s, however,
and it was not until the 1870s that the use of steel began seriously to
challenge wrought iron for structural purposes. It was not until the 1890s
that steel clearly emerged the victor. Sometime during this period, prob-
ably during the 1880s,steel also began to supplant wrought iron in the man-
ufacture of hardware items. The majority of the Citadel's hardware would

have been installed by this time, however.

IT Wrought Iron at the Citadel

Although the information they provide is of a very limited sort, the surviv-
ing estimates are, of course, an essential starting point for information
on the Citadel's original hardware. Following is a listing of the iron-
work items which a number of these estimates specify for mounting on the
fort's casemate doors (omitting the Cavalier). These items will be

analyzed with specific reference to the casemates in the west front and



casemates 51 and 52 in Section II of this report.

Colonel Nicolls' original estimate for the: Citadel (one is tempted to
write "typically") omitted reference to hardware items entirely.3 Those
prepared by Colonel Boteler and his interim successor, Captain Peake, pro-
vided only for so many pounds "wrought iron in hinges, bars, bolts etc."4

Although he too specified simply so many pounds of "wrought iron in
hinges, bolts, etc.", Boteler's and Peake's successor, Lt. Col. Rice Jones,
did mention some specific items of hardware which are of interest. For
example, Item 2, for the casemates in the Redan, in his revised éstimates
of 1?36, provided for:

26 Iron rimmed knob locks for Officers' rooms.

26 pairs of Butt hinges do.

18 best large Padlocks for outside doors.

40 .10 inch stock lock for Kitchen.

40 pairs HL Hinges [?] do.

40 . strong thumb latches do;
item 3, Casemates of Defence, Casemated Guard Rooms, Sally Ports ....,
etc. for:

3278 1lbs. wrought iron, hinges, bolts, etc.

5 Cwt of lead for the iron work.

3 iron>rimmed locks [to privyl].

4 Strong Padlocks for Cells [in Guardroom];
Item 4, Retaining Wall of Rampart, North, South, and West fronts, includ-
ing Sallyports, ramp steps, Casemate seven well and Casemate for stores,
etc. under Rampart, North front, for:

1400 lbs. wrought iron in hinges, bars, bolts, etc.

7 Stock locks.
2 Strong thumb latches;
Item 13, Three additional Casemates for Commissariat and Barrack Store,
North front, for: |
621 1b. of iron work in bars, bolts, hinges etc.
3 strong stock.locks.5

Probably the most detailed specifications for iron hardware at the Cit-

adel were contained in the series of estimates drawn up by Lieutenant Colonel

Calder between 1843 and 1846. The major provisions pertaining to ironwork



for casemate doors follow.
1843 Estimate:

Item 1, Fifteen additional Casemates in the East, North, West
and South Fronts [ie. Nos. 24-30, 14 and 15, 6 and 7, 5 and 6]
120 1bs wrought iron in hinges

15 stock locks, 12 inch
15 thumb latches
Item 6, Two casemates in the re-entering angles
2 pairs 12 inch hook and eye hinges
2 12 inch stock locks
Item 7. Six Cellars for Officers' Barracks and Mess

3 pairs 18 inch hook and eye hinges

3 12 inch stock locks.6
1844-45 Estimate:

Item 1. Seven Casemates, East Front [ie. Nos. 24-30]
80 1lbs of wrought iron in studs [?] and holdfasts
7 10 inch iron rimmed dead shot locks and fix
7 thumb latches, 2 screws, and fix
7 pairs 24 inch strong hook and eye hinges and screws for
2 inch door.
7 keys labelled and lettered.
Casemates in re-entering angle of Redan.

16 1lbs wrought iron for holdfasts doors spuds etc.

2 10 inch iron rimmed dead shot lock and fixing

2 wrought iron latches and fixing

‘2" pairs 24 inch wrought iron Strong Hook and eye hinges with

screws for 2 inch doors.7
1846 Estimate:
Item 2. Four casemates of Defence, West Curtain, Taking down and
rebuilding wall, renewal of floors, doors and sashes [ie. 9-12].

4 10 inch iron rimmed dead locks and fixing

80 1lbs wrought iron hook and eye hinges with bolts and nuts.

18 1lbs. wrought iron in bolts and nuts to secure door and

window frames.

4 large thumb latches with screws and fixing.8



1846-47 Estimate:
Item 1. Four additional Casemates West Front and two ditto South
Front [ie. .7 and 8, 13 and 14, 5 and 6].
464 1lbs. wrought iron for Window bars and Straps for door frames
28 1bs. pig lead for fixing iron in door frames.
dozen 2 inch flat heat screws
10 inch iron rim dead locks and fixing

Strong Thumb latches

o O O Ww

pairs 24 inch Hook and eye hinges (weight 20 lbs. each)
and fixing.
Six Cellars for the Officers Barracks and Mess Establishment.
6 pairs 24 inch Hook and eye hinges (20 1lbs. each pair) and
fixing.
6 pairs 12 inch Stock Locks and fixing
6 Strong Thumb Latches and fixing.9
Probably by the time Calder left Halifax in July 1848, or soon after-
wards, most of the above items had been installed. Assuming the basic pat-
terns did not change, and a War Office pattern bock dated 1901 suggests that
they did not,lo the types of ironware items listed above may have remain-
ed in place at the Citadel to the end of the British period. A more de-

tailed description of these items will be attempted in Section II.

III The Iron Industry in Nova Scotia

At the time that most of the above items would have been installed at the
Citadel (ie. in the 1830s and 40s) there was no locally produced iron. As
the noted advocate of Nova Scotian industrialization (and inventor of kero-
sene) , Abraham Gesner wrote in 1849:

Excellent castings are made at the iron foundries of Halifax,

but all the iron employed is imported .from Great Britian, not-

withstanding the province abounds in the best varieties of the

ore.

Actually the most successful attempt to tap Nova Scotia's plentiful

iron ore deposits was made in Londonderry, Colchester County, in 1849 the
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very year in which Gesner had written. There had been some previous attempts.
Early in the nineteenth century, for example, some wrought iron had been
produced in a forge at Nictaux in Annapolis County, but this was evidently

a short lived experiment. Some years later, in 1825, a blast furnace be-

gan operation in nearby Clementsport, the product of which was cast into

kettles, stoves, and some bar iron. The yield was too small te be competi-

tive, however, and this project too was soon abandoned.12

Wrought iron was first produced at Londonderry in 1850 in six Catalan
forges. These were replaced in 1853 by a large blast furnace, producing
pig iron. Steam power was added in 1856, and a rolling mill in 1860. 1In
the 1870s steel production was introduced here as well using methods de-
vised by the German-British pioneer, William Siemens. The products of the
Londonderry works were of excellent quality, and the enterprise prospered
reaching its apogee, probably in the years ca. 1875 - 1898. However, with
the onset of a worldwide depression, and increased competition from Upper
Canada and America, in the early 1900s, the enterprise began to falter ser-
iously. By the outbreaks of the first world war in 1914 it was virtually
defunct.13 Although further attempts were made to resume iron production
in the Nictaux area in the 1860s and 1870s, the Londonderry operation was
the longest lived and most successful of the attempts in the nineteenth
century to create an indigenous Nova Scotian iron and steel industry.

Thus, it can be seen that from the 1850s on, probably there would have
been a supply of locally produced wrought and pig iron available for Nova
Scotian forges and foundries, although foreign iron continued to be import-
ed. Before then, all the iron used in the colony (except for some small
quantities produced by the short-lived works at Nictaux and Clementsport,
as noted above) would have been imported.

Probably some locally manufactured iron products were available if not
from the start, at least soon after work began aon the fourth Citadel. Accord-
ing to one authority, "one of the most significant changes in Nova Scotian
industry during the years ca. 1830-1854 was the development of foundries
and shops for the manufacture of metal products."14 Thus, a manufacturers'
petition of 1838 listed iron and brass casting, stove and chain cable mak-
ing, and wrought iron work of various kinds as being carried on here.

Throughout most of the period, however, probably the work remained quite
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small scale and localized. BAs late as 1847, for example, the Lieutenant
Governor, Sir John Harvey, wrote in a "General Description" of the colony,

Of Iron manufacturers, for exportation, except stoves to some of

the colonies and chain cables to the United States, there are

none. Forges, however, are found in the hills and hamlets and

are numerous.in the larger towns. These supply Iron work for

mills, shipbuilding, agricultural carriages and implements, and

shoes for Cattle. Stoves are imported from the Carron works of

Canada and the United States, and Iron Manufactures of all kinds

are largely imported from the Mother country....15
Although Harvey's words were meant to portray the relatively underdeveloped
state of iron manufacturing in Nova Scotia at that time, still they do
show that some locally manufactured iron products were available. Although
the greatest expansion in the years which followed occurred in the field
of foundry produced cast iron products, presumably forges, for the produc-
tion of wrought iron items, at least held their own.16

Of'course, whether or not the Royal Engineers in Halifax ever used
locally produced ironware (and later, iron) is still not absolutely certain.
Whenever they bought locally the REs would never contract: directly with
local forges and foundries, but rather with local hardware dealers. No sys-
tematic attempt has been made here to ascertain precisely where the latter
obtained their ironware and iron, though it is known from their advertise-
ments that they imported a great deal from Europe and the United States.
It seems likely that they would have bought some products locally, but
nothing more definite can be said at this point. The foregoing was in-
tended merely to show what the local market could have supplied, should
the need arise. However, since the iron hardware items used by the Ordn-
ance Department adhered to certain specified patterns, and since the local
contractors would not have imported these in the quantites sometimes order-
ed by local Ordnance authorities, the gontractors may .well have had them
made locally. (See Appendix A for a description of one Nova Scotian iron

manufacturing shop in 1865.)

IV. The Royal Engineers' Purchasing Practices

As far as the purchasing practices of the Royal Engineers were concerned,
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according to Susan Buggey:

By the early years of the nineteenth century certain policies

for obtaining authorizations in London and supplying building

materials to the stations had gradually been established. At

Halifax, specifications, plans and estimates were forwarded

in advance for approval in London, and construction began,

season permitting, as soon as authorization arrived. Thus, a

large portion of the building materials were obtained by the

Ordnance Storekeeper in Halifax from local builders and mer-

chants; these included, in 1805-6, lumber stone, bricks, lime,

paint and oil, ironmongery, and sundries.
When the storekeeper's accounts were examined in London in

1809, the Board objected to charges in the Engineer's Office

at Halifax for articles which were usually exported from Great

Britain rather than purchased on the spot, and noted that such

purchases were contrary to existing, and oft repeated, Board

orders. The officers at Halifax attempted to justify the local
purchases on grounds that if work did not commence until stores
could be obtained from England "the service would suffer much

more than the difference of Price in the Articles purchased."

The Board ordered, nevertheless, that the Inspector General of

Fortifications arrange with the Commanding Royal Engineer at

Halifax, as elsewhere to reduce as far as possible the local

purchase of materials which the Board had directed be obtained

from England. Thereafter, while timber products, stone, lime,

and sand were agreed to be purchased in Halifax, lists of art-

icles recommended to be sent out from England constantly in-

cluded iron mongery of various sorts, paints and oils, and

glass.

While the exigencies of war allowed the Royal Engineers in Halifax to
circumvent the Board's intentions, and to continue to purchase quantities of
ironmongery, glass, oil, etc. locally, after the return of peace in 1815
they probably felt increased pressure to import these articles from home.
In recommending the acceptance of Nicolls' plans for the Citadel, for

example, the Inspector General of Fortifications noted in 1828 that the



stone, sand, timber, and rope for the project were to be "procured on the
; ; 18 ;

spot and the remainder of the articles sent from England." The instruc-

tions concerning the purchase of stores in the 1831 edition of the Orders

and Regulations for the Guidance of the Corps of Royal Engineers stated

explicitly that:
No Stores or other Articles are to be purchased on the Station
without the Board's sanction, except in consequence of some
urgency of the service, which could not be foreseen;....19
"Urgencies of the service" such as the non arrival, or damage in tran-
sit meant, of course, that some stores other than stone, sand, timber and
rope continued to be bought in Halifax, frequently in quite large quantities.
Indeed, by 1842 repeated problems of damage and delay in shipment caused
the Inspector General of Fortifications to write to Lieutenant Colonel
Calder in Halifax:
that he does not understand why the principal part of the Stores
required in Nova Scotia cannot be purchased on the spot, as is
done in Canada, it being very desirable to limit as much as pos-
sible the inconvenience and delay of sending Stores from England,
if they can be purchased on the spot, if of good quality and not
of unreasonable cost.2
To which Calder replied:
Most of the articles reguired can be obtained on the spot, of
good quality, and not at unreasonable cost. ...which includes
freight insurance and all other costs.21
Although he was himself not a member of the Board of Ordnance, ien;iments
such gs those expressed by the Inspector General, as quoted above, may

have played a part in convincing the Board to soften its attitude towards

local purchases. The Orders and Regulations of 1851 on the subject read:

No .stores or other Articles are to be purchased at the Station
without the Board's sanction, except under authority of the
Respective Officers and Commanding Officers of Troops, for
Incidental Services (which are to be procured as necessity

may arise from the Contractor on the spot or by Competition
upon written Tenders publicly called for) in consequence of

some urgency of the Service, which could not be foreseen, ....
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Commanding Royal Engineers on Foreign Stations, should be extrem-

ely careful to mark in the Demands of Stores, etc. such Articles

as cannot be procured at, or within reach of the Station; in or-

der that the delay and inconvenience of obtaining Articles from

England, may be obviated as much as possible. And on all occa-

sions of it being indispensably necessary, that the Supply of

any Articles should be sent from England, such Demands should

be accompanied by Diagrams, sufficiently descriptive of the re-

quired Articles, so that reference from the store Branch may be

obtained.22
An explanation of the apparent contradiction between these two paragraphs
will not be attempted here. Perhaps, though, the first referred only to
Engineering stations close to home. Whatever the case, however, it is
clear that considerable scope was left for the local purchase of goods at
foreign stations.

In Halifax, from the early 1850s on Royal Engineers' Tenders for supp-
lies appeared on a 'more regular basis in the local newspapers (instead of
only sporadically as in earlier decades). This may indicate that the loéal
purchase of goods had at last became the accepted mode of procedure. Prob-
ably, however, depending upon availability and costs on the local market,
some supplies would have continued to arrive from England.

Unfortunately very few requisitions for stores specifically for the
Citadel survive, and its not certain whether more general requisitions, such
as "For Work and Repairs Halifax," were meant to include it. Whatever the
case, however, the types of stores used in the Citadel were most likely sim-
ilar to those provided for in these general requisitions. Following are
the hardware provisions extracted from a number of requisitions for stores
to be sent from England and some tenders and contracts for others to be
bought locally. These should provide a general overview of the types of
items obtained from both places. As can be seen, there is very little dis-

tinction, if any, between them.

: 23
Lis Contract, John Albro and Co. for Iron, 0Oil, Tools etc., 25 July 1836.






