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The construction, the armament, and the other furnishings
0f the bastion at Fort Vancouver were dlscussed in scme detail

in volume I of the Hlstoric Structufes Revnort, Historicsl

Data, Fort Vancouver, which was submitted during June, 1972.

¥hen actual planning for the rearmament of the blockhouse
was begun, however, it was found that more information would
be required. The present writer was asked to conduct addition-
al research and to submit a more sxtensive report covering
primarily the guns, their carriages, thelr ammunition, and
their side arms as they exlsted in 1845, 7The work was con-
ducted under asuthorization of Work Order No. PX200030920.
The present study is the product of that researchr

The most significant additions to knowledgé of the

bastion's armament came 25 the result of further searching

- of the Eudson's Bay Company Archives through the use of the

microfilm copies in the Public Archives of Canada. For

permission to use and to quote from these records the writer

~1s indebted to the Hudson's Bay Comrany .and, in particular,

te Mrs, Joasn Cralg, Archivist, Budson's Bay Company, London.
Special thanks are given to Mrs. Craig snd to members of the
Archives stzff for research assistance concerning ths firm's

purchase of the guns for the Fort Vancouver bastion.
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Many persons have generously assisted in the preparation
of this report. As z2lways, the staff of the Public Archives

of Canada, and especlally Mrs. J. Haynes and ¥r. Garry Maunder

~of the Manuscript Division, offered & warm welcome and pro-

vided indisvencable guldance. Mrs., Jean 5. Soper, Librarién,
Canadisn War Museum, Toronto, gave free access to the splerndid
collection of books on armaments in her care and provided
photographic reproductions of plstes from rare volumes. Par-
ticular thanks are glven to Mr. William M. Plgott, President,
and to Miss Josn Balloran, Research, of National ﬁeritage
Limited, Toronto, who made that firm's comvrehensive research
files available; and to Mr. Ross Wilson of the National
Heritare staff who moét generously supplied valuable data on
Z-pounder zuns. . ; |

Dr. ¥Willard E. Ireland, Provincial Archivist and
Librarian, Provincial Archives of British Columbia, and hils
efficient staff once more made available the riches of that
institution., Dr. ﬁerbert P, Plasterer, of the Fort Victoria'
Museum,,and Mr. ¥W. R. Smith, Manager,_Victoria Foundries
Ltd., both of Victoria, British Columbis, provided much

useful information on the technigues of reproducing 19th

- eentury cannon, Additional facts on British naval gzuns and

how to obtain plans for them were kindly suprlied by Col.
J. W. D. Symons, Director and Curator, Maritime Museum of
British Columbia, The staff of the Victoria Public Library

went out of 1ts way to facilitate the speedy couyling of
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illustrative materials.

In Toronto, Mr, Alan Howard, Curator, ¥arine Museum of
Upper Cansda, gave sound advice as to courses of 1nquiry.
Mr. J. A. McGinnls, Managing Directqr,'Toronto Historical
Board, czenerously vprovided information and photographs'
relsting to thke musket racks in the. Fort York blockhouse,

In Ottawa, once again the staff of the Canedian National
Historic Sites Sewvice offered assistance from theif abundant
knowledge. Mr. Wayne Colwell, Curator, was of major help
with regard to a2 number of technlcal gquestions.

In Washington, D. C.. Dr. A. R. Mortensen, Chief
Historisn, and Mr. Harry W. Pfanz, of the 0ffice of History
and Archeolgy, Nestional Park Service, facllitzted use of the
Libraryvof Congress; and Mr. Mike Musick, of the NNMO staff
st the National Archives, was particularly efficient in
finding pertinent msterials. Particular thznks are given
to ¥r. Earold L. Peterson, Chief Gufator, ¥ationsal Park
Service, and to Dr. E. Rajmond Lewls of ¥aghington, D. C.,
both acknowledged exverts on artillery, who gssisted greatly
not only in the actual research but 21s0 by pointing out
edditional sources to examine slsewhere., Mr, Peterson has
kindly given vermission to use illustrations from his book

Round Shot znd Rzmmers (Stackpole Books, 1969). Mr, Edwin

C. Bearss snd Mr. James Shelre, National Park Service
historians in Washington, contributed to the general field

of the Fort Vancouver study.
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Mr. David Hull, Librarian, and Mr, Kelth Lamble of
the San Francisco Maritime Museum were of major assistznce
in the research, particularly by orovidine blbliographical
suggestions and by vermitting couvenlient access to imvort-
ant bibliograpvhical materials. At the Denver fervice Center,
Nationzl Park Service, Mr. Merrill J. Mattes, Mangager,
Bistoric Precervation Team, Mr., F. Ross Folland, Jr.; and
Mr. Erwin N. Thompson have facilltated thls study in
numerous ways.

John A, Eussey

Piedmont, California
August 10, 1973
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CHAPTER I

SPECIFIC AVAILARLE DATA

All of the direct, specific documentary evidence and
testimony thus far uncovered concerning the armament and
furnishings in the Fort Vancouver bastion relate solely
to items which were located on the octagonal third floor
of that structure. Yot a single mention has been found
of any musket stands or other accessories-wﬁich, from the
known »ractice at othér'Hudson's Bay Conmrany posts in the
Pacific Northwest, might logliczlly have been found on the
two lower stories.

As has been péiﬁted out in volume I of the Eistoric

Structures Redort, Historical Dzta, Fort Vancouver, the

erection of a bastion at that post had been under consid-
eration by Hudson's Bay Company officers for several years
before construction actually began during February, 1845.1
It can now be thown that stevs toward this end possibly
were in motlon considerably earlier than had hitherto been

understood.

1. John A, Hussey, Historic Structurss Revort, Histor-
ical Dats, Fort Vancouver Naticnsl Historic Site, Jasringston,
vol. I (¥ational Park Service, Denver Service center, 1972),
35"36 Y
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On March 19, 1242, Crief Factor James Douglas,
second in command at Fort Vancouver, signed the indent
or requisition of trade goods for the Columbia District
for Outfit 1845 (mid-1845 to 1id-1346). This document
represented the annual order sent to London for all the
imported articles needed to carry on the overatldns west
of the Rockies for an entire year. The goods ordered at
this time were to be shivped from England in 1843,

In this long 1ist of items there appezared an unusual
entry:

8 Long 3 pounder Guns, without Carriages, which
will be made here, uncertzin about the vrice.

- If a letter of explanation went along with this order
it has not yet come to light. iacking such testimony, it
is not possible to state the vrovosed use of the guns

with any assurance,.but a reasonable assumption might be

2. YHudson's Bay Company, Account Book, Fort
Vancouver, 1832-1852 [Requisitions], in Hudson's EBay
Company Archives, B. 223/4/207, ¥S, fol. 87d. Hereafter
the Hudson's Bay Comnany Archives are cited as H.B.C.A.
411 quotations from Eudson's B2y Company records are made
with the kind permission of the Hudson's Bay Company
through the courtesy of Mrs. Joan Craig, Archivist. No
sttempt has been made in citations to distinguish between
the original documents in the Comzany's Archives in London
and the microfilm copies in the Public Archives of Canada,
since often both versions of a single document were con-
sulted. '



that planning for the Fort Vancouver bastion was already
wélladvanced:3

The indent was sznt across the cpntinent by express
cznoe to York Factory on EHudson Eay. There the item for
cannons escaped the blue vencil of the authorities of the
Northern Devartment, and the requisition was forwarded by

ship fo London, where it arrived during the late summer

[

3, It ic vossible that the guns were intended for
installation at another vost than Fort Vancouver, For
instance, the construction of a new depot (later called
Fort Victoria) on southern Vancouver Island had been
ordered by Governor Simovson on March 1, 1542, and the man
intended faor the command of that post was James Dougles.
These facts undoubtedly were known to Douglas when he
sicned the requisition on ¥arch 19, 1842, An octzgonal
bastion was actually erected at Fort Victoria durlng the

£all of 1843,

On the otXYer hand, Simpson had also decided as early
as November 25, 1841, to avandon three posts on the North-
west Coast, two of them during the summer of 1843, CThis
step was certain to provide an sbundance of survlus ar=
tillery for the protection of the new denot. And, as a
matter of fact, Port Victoria wzs armed with such surplus
guns. Further, Chief Factor McLoughlin, in charge of the
Columbia District, 4id not favor the erection of the new
depot and made every effort to kesr it as smzll as possible,
and he resisted the »rovosal to abandon the coastal forts.
Thus 1t sesxms unliikely that Governor Simoson and the London
Comrittee would have =zpvroved any order Ior cuns which might
have reld the implication that the northernm posts were not
to be abandoned, _

The view that the guns were intended for Fort Vancouver
from the start seems suprorted by the informztion in the
indent that the carriasges were to be made there. Yet, until
more fzacts become avallable, it 1s necessary to recognize
that the zuns mey have been ordered orizinally for TFort
Victoria and that they wers to be mounted on carriages at
Vancouver where thz main tlacksmith and carventer shops were
located, tut trat after thelr arrival at Vancouvar in 1843
it was found they were no longer needsd at Victoria because
of the avallability there of other weavons,



or carly fall of 1842. The Governor and Committee must

have aporoved the request for canrons, because the Company

" inquired of Jukes Coulson % Co., a firm from which 1t rather

regularly ootzined "Ironmongzery," as to the availadbility

and price of iron guns.4

The reply is hizhly informative:

12 Clements Lane
13th Decr 1842

Messrs Jukes Coulson & Co. present thelr respectful
Compts to the Hudsons Bay Comdany & beg to guote
prices as under for Cast Iron Guns &c Vizt

3 Popunder New Iron Guns 3ft 6ins long

about 5 Cwt 7 1bs each at 225/94 per Cwt
3 Pd ditto Round “11S8/0 _ver Cwt
3 Pdr Cannister Shot 104 each

less 5% disco%nt
Can be Shipd immedistely.

4, H.B.C., Merchandise Excorted 1842-1854, H.B,.C.A.,
4.25/7, MS, fols. 8d-9, 22d-26. No firm named Jukes Coulson
& Co. apvears among the British zun founders listed by the
standard autrority on the subject; but persons interested in
the history of artillery recognize that much more work
ramains to be done in this fleld. See Charles Ffoulkes,

The Gun-Founders of ZIncland, With 2 List of Znzlish and
Continental Cun-Foundzrs from the XIV to the AIX Centuries
(Czmbridze, Zngi=znd: Cambridce University Press, 1937).
Since Jukes Coulson & Co. was a retaller, it probably did
no founding itself. ' '

5. H.B.C.A., A.10/15, MS, fol 4¢5. For a copy of
this letter znd permission to revroduce-it the writer is
indebted to the Hudson's Bay Company and, particularly,
to Mrs. Joan Craig, Archivist., Thanks 2re 2lso extended
to the members of thz Archives r=search stzaff who combed
the firm's records for information on the purchase of the

guns.,



. barque Dizmond. The cost of the "Cannon &c." was £50.1.1.

5.

The guns were received in time to be shipped to the
Columbia Rver in late December, 1842, on the chartered
6
The Dizmond, Bartholomew Fowler, master, z2rrived zat
Fort Vancouver on June 30, 1843, and delivered her csasrgo
in good condition.7 The guns were invoiced under the heading
of "Naval Stores" and described as "8 long three pounder Guns
w. g. [welghing] 40-26/112 Cwt" {4506 1bs., or 563.25 1bs.
each). Yo "side-arms," zaccoutrements, or other equipment
for the guns were listed. The only ammunition identifiable
as pertzining to these guns consisted of:

50 Canister Shot —
100 Tound do. W. g. 5.2.16 [296 1bs.]8

For some reason as yet unknown the construction of a

bastion to house these guns was not begun upon thelr arrival,

6. H.B.C.A., A.25/7, MS, fols. Bd-9.

7. E. E. Rich, ed., The Letters of John YMcLoughlin
from Fort Vancouver to the Governor and Committee, Second
Series, 1839-44 (Publications of the Chamvlain Society,
Hudson's Bay Series, VI, Toronto, 1943}, 108,

8;'H.B.C.; Account Bdok, Fort Vancduvér;'1843~1844,
H.B.C.A., B.223/4/150, .¥S, vp. 42-43, TFor indicating the

weight of cannon and shot the British employed a series

of three sets of figures, separated by sinzle or doutle
periods, The first set indicated the number of hundred-
welghts (112 1bs.); the second indicated the number of
quarter-hundredweights (28 1bs.); the third indicated the
number of pounds., Thus 2.2.15 would be 224 1bs. plus

56 1bs. plus 16 lbs., or 296 lbs.



nor were they shipved out to some other post for which
they may have beesn intended. Instead they wére placed

in a warehouse at the Fort Vancouver Depot where they were
listed under the heading "Naval Stores at fixed Prices" in
the regular inventory made in the spring of 1344 as

follows:
8 long 3 vound Guns wg. ZO” 0.. 26 [priced at] $45.15.3

50 Canister Shot ' 3 lbs. .
11-1/4 Cwt round Shot.[no calibper given]
2-72/112 n  »n do. 3 1bs.Y
By the end of March, 1845, as has been recounted in

detz2il in volume I of the Fort Vancouver Historic Structures

Report, at least one of the guns probably had been mounted

1ﬁ the newly constructed bgstion.‘o These weapons do not
appear in the 1845 depot inventory under the classification
of goods remaining on hand, nor for SOme unknown ‘reason are
they included under the heading "Articles in Use."

The present Writef has been unable to find any inventory
of érticles in use at Fort Vancouver for the spring of 1846,
and trat for 1847 does not mention the bastion, nor are the
guns listed under fNaval Stores.” Not until the spring of
1848 do the 3-vounder guns readpez2r on %he Fort Vancouver

inventories, but their listing on that occasion reveals

9. H.B.C., Account Book, Fort Vancouver, 1844
[Inventories] H,B.C.A., B.223/d/155, MS, p. 128.

- 10. Hussey, op. cit., 36-37.




information highly significant to one interested in re-

furnishing the bastion:

Under the generzal catagory of "Articles in Use, Fort

Vancouver Depot," there anpears a subheading, "Cannon &c,'

which was emvloyed infrequently in inventories at Fort

Vancouver during this veriod.

heading are as follows:

The 1tems under this sub-

2 long 18 pound Guns on carriages
8 " 3 n

2 small swivel Do

94 round 18 pound Shot

with tackling &c

75 " g ] Do

94 " 6 " Do

94 3 0w Do

16 cannister Shot pr 9 vounders

29 " Do " 6 n

50 " Do " 3 n

2 Cwt grape Do [no caliver given]
8 sponges and Remmers pr 3 pounders
1 Worm pr Do

1 scoop pPr Do

1 sponge & Rammer pr 18 pounders

2 scoops % Do

2 hand spikes w Dol

It 1s readily azvparent that not all of this armament

was in the bastion.
the round shot for them,

(sponge and rammer,

The two 18-pounders, at least part of

scoops,

and thelir attendant side arms

and handspikes) were on prominent

display in front of the chizf factor's residence.'?2 The two

small swivel guns were ilnventoried as being "in use" in the

11. H.B.C., Account Book, Fort Vancouver,

B. 223/&/181.

12, qee Hussey, op. cit., 134-135,

1848, H.B.C.A.,
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depot stores 1n 1844 énd 1845, and they »robably continued
there during at least the‘nexﬁ year or two. 1D

Thus, eliminating these 1tems, the related ammunition,
and that for the 6 and 9-pounders (which vrobably was kevt
in one of the warehouses), there were left for the bastion
the eight 3-pounders, 94 round shot‘and 50 canister shot
for the same, Dossibly some of the grape shot, elght sponges
and rsmmers, one worm, and one powder scoop., Beyond these
1tems the documentary record thus far examined does not
reveal the existence of a single, solitary plece of arma-
rent or egquipment in the bastion.

Before proceeding to an analysls of what considerable
information the specific data outlined above actually reveal,‘
there 1is another matier which requires discussion. During a
period of elght years following the erection of the bastion
a series of visitors, some of thenm professional‘soldiers
and sailors, had occasion to mention the number of guns
mounted in the bastlon. Not too surprisingly, they did not
always agree. .

On October 26, 1845, after having svent two months at
Fort Vancouver, Lieutenznts Henry J. Warre znd Mervin
Vavasour, British army officers, made a revort to the
Secretary of State for the Colonies in which they stated

that the blockhouse contained six 3-vound iron suns. In

13. H.B.C.A., B.223/4/155, MS, p. 143; B.223/4/1560,
¥S, 131, -




March of the next year Vavasour told the commander of the
Royal Engineers in Canada that the same structure contained
eight 3-vound iron guns. To add to the confusion, Llesutenant
William Peel of the Royal Navy visited Fort Vancouver during
Sevtember, 1845, and reported to his superior that there

were seven small 3-pounders in the Bastion. Dr. Henry A.
Tuzo, who reached Vancouver in 1853 to tzke up his duties as
post surgeon, later testified that at the time of his arrival
the blockhouse mounted "elght smpall cannon' in its third

Storyc 14

Since seven guns were revorted in Sevtember, 1845, six
guns in Octolber of that year, and eight in March of 1846, a
hypothesis that the guns were installed in successlon as
carriages were manufactured does not seem entirely tenable.
Yet something of the sort may have occurred, since properly
made ship or garrison carrisges required svecial, seasoned
wood and more comglicated ironvwork than a layman would
imagine. On the other hand, the discrepancies may be due
partly or entirely to the well~known fact that human belngs
tend to be faulty witnesses. Considering the total evidence,
i1t seems reasonably safe to assume that all eight 3~ pounders
were mounted in the bastion at least by very early 1846,

It is to be noted that the Hudson's Bay Company records

14, 7PFor source citations to support the statements
in this varagraph see HBussey, op. cit., 45.
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thus far examined make no rention of the metal -~ bronze or
iron -- of which the guns'weré made, except for what may be
inferred from the fact that "Ironmongery" was obtained on
other occasions from Juxes Coulson & Co., supoliers of the
weapons. The only vpositive statements that'the guns were
of iron are contained in the descrivptions of Fort Vancouver
made in 1845 and 1846 by Lieutenants Warre and Vavasour.
Since they were army officers, one must assume that they
knew whereof they spoke.15

Analysis of the Svecific Data

Although at first glance the specific data presented
above may seem quite meager, in asctuality they revezl much
more than had previously been known. This fact becomes
obvious when attention is focussed uvon the following voints:

1. Guns. The specific data reveal that the guns were
iron 3-vounders, were 3 feet 6 inches in length, %eighed
about 563.25 1bs. each, were listed on occasion as "Naval
Stores," and were trained by tackle (rather than by hand-
spilkes as land-serv;ce garrison guns usually were). From
these facts certain conclusions may be ﬁade:

a. The weapons very probably were.cship or sea service

15. The 2xact words of Warre and Vavasour in this
regard are to be found conveniently in Joseph Schafer, ed.,
"Documents Relative to Warre and Vavasour's ¥ilitary
Reconnolscance in Oregon, 1845-6,™ in Quarterly of the
Orecon Hictorical Societv, X (March, 1909), 46, &5.
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: guns.-16 Their listing as naval stores and the.fact that

they were trained by tackle joint toward such a design.
Also, iron 3-vound land service guns became obsolete in

the British Army by the veriod 1800-5820.17 0f course
foundries may heve continued to turp out this'type of gun
made to orivate design or specifications, but the largest
private market drobably was for ship guns to meet the needs

of merchant vessels.,

b. Though the guns probably were of sea’service design,

they evidently were not British gzovernment-rvattern weapons,
The lengths and welghts of naval ordnance were "settled"
in 1753. Declared "standard™ at that time was a 3-pound

iron ship gun 4'6" long and 7.1.7 (819 1bs.) in weight.18

. These specifications were slightly modified by the Board of

Ordnance in 1764, when & lengzth of 4'6" and a welght of

T.1.0 {812 1bs.) was "established” for "all sorts"™ of iron

16. The design differences between sea service and
land service guns are treated in Chaper 11,

17. B. P. Hughes, Eritish Szmooth-Bore Artillery:
The Muzzle ILozding Artillery of the 12th znd 19th Centuries

{(Harrisburg, Pa.: Stackvole Books, 1969), 30-31,

18, Gesorge Smith, An Universzl Military Dictionsry,
or A Conious ETxvlanatlon nf the Technicsl Tarms &c. Used
in the Zguivment, Machinery, Movements, znd Military
Crer=tions of =n Army (London, 1779), 47.
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I~pound cannon.19 The 1764 specific=tions, with some
modifications, seem to have prevalled as long as this
type of smooth-bore gun continuesd in cervice.?0 Thus
the lencth of 3'6" apﬁarently was ﬁot'applicable to iron
I-pounders of gsovernment pattern. Also, a welzht of 536.25
1bs, §eemingly does not corresvond with that of'any standard
government-pattern iron 3~poundér of the time.

c. Since the cannon evidently were not made according
io government pattern, they probably were designed and
manufactured by a vrivate gun founder. The variety of

weapons offersd for sale by such founders is amply illustrated

by the following advertlisement 1ssued by the Carron Company

19. Smith, op. cit., 285-286. In 1804 the dnly size

‘of English iron 3-pounder mentlioned by Captain Rzlph Willett

Adye in his The Bombardier, znd Pocket Gunner (1st American
ed., Charlestown, Mass., 1804), 155, was the 4'6" gun. 1In
1756 the Znglish evidently hai a 3'6" iron field gun, but

1t possibly was consldered obsolete even by that date.

During that same year John Miller proposed an iron ship
3~-pounder 3'6"™ long, but it is not certain that his suggest-
ion was adovted. Albert Manucy, Artillery throuzh the Ages:

A Short Illustrat=zd Fistory of Cannon . . . (National Park
Service Intervretive Series, HZistory No. 3, Washington, D. C.:
GPO, 1955), 44-45,

20. For brass 3-pounders. on the other hand, there
was a lsarge variety of sizes and lengths between 1753 and
1860, identified by such descriptions as "heavy," "long,"
"common," "1light," etc. FHughes, op. cit., 28-29, .
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of Palkirk, Scotland, about the time of the Napoleonic
Wars: |

Cohorns 3, 4, 6, 9 and 12 pounders, Carronades
3 to 132 pounders, Guns of Iight New Construction
3 to 24 pounders from 3 ft. 7 inches to 8 ft. 6
inches long and Guns of Government Pattern, proved
from 3 to 42 vounders together with ordinary shot,
Langridgce shot, Skell shot, hand grenades, . grave
shot, bar shot, chaln shot and carcasse.2l

It is reasonablé to surpose thzt the 3~pounders in the
Fort Vancouver bastion were not unlike the "Guns of Light
ﬁéw Construction" offered by the Carrom Company.

2. Carriases. The specific data show that the carriages
for the 3-pounders at Fort Vancouver were_not received from

England and that 1t was intended to manufacture them locally.

This fact would imply a certain variénce from the fairly

standard designs specified for Royal Navy carriages and for

garrison carriages, Yet the variasnce could not have been ’
very great, because the standard design was not only hallowed
by tradlition but dictated by practical considerations based
on long experience. As shall be seen in Chaper III, the
design of the carfiage was largely controlled by the dimen-
sions of the gun and by the height of the port through which
the Weépon was to be fired.

3. Training tackle., The mention of “tackling" in the

inventory of 1848 1s sufficient to close off debate as to

2t, Pfoulkes, op. cit., 83.
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whether the guns were tralned like sea guns, With blocks
and tackles (assisted by handspikes), or like garrison
carrlares with handsplkxes alone. The omission of hand-
svikes for the 3-pounders from the inventory serves to
strengthen the case for equippning the gzuns in the restored

bastion with tackle,

4. Ammunition. Since 94 round shot and 50 canister

shot, with rossibly 224 pounds of grave shot, seem to have
ébnstituted the entire supply of projectiles fof the 3-
pounders, it seems reasonable to assume that most, if not
all, of this precious hoard was kept in’thé,bastion where
1t would have been ready for action. Powdef, on the other
hapd, was probably kept in the magazine until required.
‘Comnany emrvloyees were particularly alert to the dangers

of fire and exvlosion.

5. Side arms and accseenries., The inventoried

allotment of eight sponges and rammers, one worm, and
one powder scoop for the eight 3-pounders seems a bit
spare, varticularly if the guns were éeriously Intended
for defense. The Company's ships on the Pacific at the
time ueed cartridges for loading their gzuns, so rerhaps
FPort Vancouver had a suprly also.22~ Thus one powder

scoop, an object that was practically obsolete by the

22. TFor example see the inventory of gunner's stores
on tre barque YVancouver, 1843, in H.,B.C.A., B.223/d4/150,
MS, p. 49..
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- 1840's, was probably Sufficient to load the saluting gzuns,

remove shot, etc. One worm might have sufficed, though on
the Comrany's ships the usual ratio ;eeﬁs to have been more
ample.23

But even for saluting = water bucket would have been
required for wetting the sponge. If the gums were to be
aimed, handspikes would pvrobably have been‘needed fér raising
the brégch, even fpr guns of such sﬁall caliier, and for
aié in shifting the carrlages. And, as shéil be discussed
in detail in Chapter IV, there were other accessoriess which
were virtuslly essential to the proper overation znd servic-
ing of smooth-bore artillery, even that used orimarily for
saluting. o

 In short, i1t is very probable that the 1848 inventory
of fCannon &c" does not present a comrlete picture of the

bastion furnishings as they existed at that time.

23,. H.B.C.A., B.223/4/150, MS, p. 49; B.223/d4/155,
MS, p. 183,



CEAPTER II

COMPARATIVE DATA: GUXNS

General characteristics of British guns, 1750-1850.

By 1750 the ornate cannon of the Elizabethan perlod had
évolved into a gun of much cleaner line, generally marked
by a slightly flared or bell~sharved mizzle.! The barrels
or tubes were cast, either of iron or bronze (called brass
in 18tk century English military varlance), but dué to

tradition they still bore at intervals several rings or

.hoops which were carry-overs from the days when guns were

bullt up by rings of wrought iron shrunk over a core of
iron bars.

The result was a piece which appeared to be made of
three t:unoated cones vlaced end to end, Ornamental
molded bands or rings, in the forms of fillets, astragals,
and ogees (various shapes of architectural moldings) marked

the points of Jjuncture of these cones and perfected the

1. This discussion is confined to the type of cannon
defined by Britiskh ordnance manuals as "guns," that is
"those pieces which have =z length of at least 12 calibres."
Other tyves of cannon, such es carronades, mortars, and
howitzers are not treated in the discussion of Fort Van-
couver armament, since there were none in the bastion.
However, carronades were mounted on at least some of the
Company's vescels,
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f1llusion of built-up sections. The tube was thickest, of
course, =2t the breech end, where the exrloding pow&er eX-~
erted the greatest force. It tapdered toward the muzzle
where the prescure of the expanding gases bore less heavily
on the walls of the gun.

For the purﬁoses of this study it is not necessary to
go into great detall concerning the theory and practice of
gun design and manufacture. But it will be essential for
the reader to undefétand the parts of a2 gun and thelr names.,

Fizure 1 provides a tor view of a typical gun of the verlod

1750-1850 and glves the names of the parts.
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NAMES OF THE SEVERAL PARTS OF A GUN.

AB Zength of the Gun L Venc Field b  BaseRing

AC Firsc Reinforce N Verze - 1 Base Ring Ogee

CD Secornd Reintirce O Swell of the Mie3ste k  Venr Fleld dsougal & Fillets

DE Chase VAX Breech ) 1 First Reinforce Ring

EB Miegsle S Bettor m  Second Reinforce Ring & Ogre

F A Carcable ab Buttorn dstragal n  Mizile Astragal & Fillety

GH Bore cd Neck o AMigzle Mouldings

RY Ixis 0 the Piecr e £ Neck Fillet 8§  Showulderpfthe THunnior.

I Trerriiorns g Breeck Ogee tu Diameterof the Bore or Calibre
Figure 1

A British brass gun, c. 1750-1860. (From Capt. F.A.
Griffiths, The Artillesrist’s ¥enual . . . [2nd ed.,
Y¥oolwich, Eungland, 1040], fzcing p. 47.)




18,

Plate I 1is 2 larger and beautifully detailed plan of
2 12-pounder ship gun of 1791, but unfortunately the ex-
vlanatory text which once accompanied it »as been lost.
¥Working drawings for a 9-vounder of about the same veriod
will be found in Plate XXIII, in tke end rocket of this
report} 4

For the purposes of this study an important definition
concerns the length of 2 gun. The length of a gun 1s not
the overall length és might be exvected but the distance
from the rear of the base ring (sometimes called the breech
ring) to the face of the muzzle (the distance 4B in Figure 1),

The cascabel was the part of the gun-to the rear of

the base rins. The round ball or button 2t the very end

of the viece was used to secure one zrm of a sling when

lifting the gun off 1ts cazrriage; the other arm of the sling
was held by a handsrike protrudinc from the bore.

The trunnions were the short cylindrical zrms pro-
truding from the sides of the gun which served to suprort
the pizce on its czrriace. The trunnions were of solid
metal, andi they were of the same length and dlameter as
the d;émeter of the gun's bore. ‘Before about 1760 the
ffﬁnnioﬂs tapefed éiiéhtly avay frém-the gun; but after

that general time they were straight-sided.2

2. Harold L. Peterson, Round Shot =nd Rammers
(Harrisburg, Pa.: Stackpole Booxs, 19c9), 41,
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On British guns the trunnlons were generzlly vlaced
slightly below the axié of the piece (line RH in Ficure 1).
This situation is well 1llustrated in Plate I and in Pig-
ure 2,

When a2 gun restad on its trunnions, the breech end was
slightly heavier tran the muzzle end. This "breech vrepon-
derance," as 1t was termed, was generally at this time from -
t/11 to 1/15 of the total weight of the gun, although one
historian of British naval armament has stated that a pre-
ponderance of only about 1/20 of the weight of the gun was

given to the breech end.3
The vent, which Captain George Smith; the great military

lexicogravher of the 18th century, szid was "vulgarly"” called

- the touchhole, was a small hole pierced from the top of the

gun to the rear end of the bore by which fire was trans-
mitted to the charge. The squere Ddlate of metal around the
outer end of the vent was called the vent patch. "The
internal diameter of the vent was a standard 0.2 in. in the
British Service."4

The dilzmeter of the bore was determined by the dia-

meter of the so0lid iron round shot to be fired from it.

3., TFrederick Leslie Robertson; The Svolution of
Nzval Armament (Iondon: Harold T. Storey, 196%), 150.

4, Smith, An Universal Military Dictionary. ... . .
(London, 1779), 43; EHughes, 2ritish Smooth-zore Artillery, 22.
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For examgle, a shot weliching three pounds had a diameter

of 2.775 inches. But‘ihe dizmeter of ths bore could not

be exactly that of the ball, since there had to be a certain
freedom of movement, 2nd the risk could not be taken of the
shot becoming stuck uvon some slight obstruction. Therefore,
the bore diameter was always slightly screater than that of
the shot. The svecified bore diameter of a 3-pounder was
2.913 inches,

. The difference between the diameter of the shot and
that of the bore wz2s known as windage. The windage of
British zuns was generally greater than that of comparable
American and French pleces, but over the jears befween 1750

and 1850 there was a prbgressive reduction in the windage.

By 1800 the windzge for all sizes of British ordnance was

about 0.25 inch, but for 3-pounders it was only 0.138 inch.

The dlameter of the bore of a firearm 1s termed the
caliber. Thus the caliber of 2 3-pound gun was 2.913 1inches,
The caliber of a gun was also expressed in terms of the
welzht of the bzall that was fired from it. Thus the caliber
of a2 gun firing 2 three-~vound shot was often given as
"Z_pounder" or "3,"2

By the middle of the 18th century the zanclent custom

of giving cannon individual names or of desiznating tyves

5. Manucy, Artilliery trrousgh the Ages, 45; Smith,
op. cit., 47.
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and sizes by such fanciful terms as falcon and dracson had
long been dlscarded. ?ieces were designated by the welght
of the ball they discharged. Thus 2 gzun that shot a ball
of 24 pounds was called a 24-pounder. A 3-pounder discharged
a shot welghing three pounds.®
The lengths of British guns were theoreticélly de~
termined by multiplés of the bore diameter. During the
geriod under consideration here these multiples for military
and naval iron guns were generally 15 or 16.7 The tables of
specifications, however, gave the lengths in feet and inches.
Little informztion seems to be available on the outside
dismeters of British guns. They also were computed in terms
of callibers or bore diameters, The éxtreme outside diameter
"near the vent" was usuzlly about 3-1/2 calibers; "near the
muzzle" it was about 2-1/4 calibers,o

When members of the Corprs of Royal Zngineers in Dublin

set about coapiling their exhaustive Alde-Mémoire to the

6. Smith, op. clt., 46,

7. S. James Goodinz, An Introduction to British
Artillery in Norith Anerica (Ottowa: Museum Restoration
Service, 1972}, 13; Peterson, op. cit., #1. "Long" brass
guns sometimes were as long ss 24.7 calibers. F. A.
Griffiths, The Artillericst's Msnual, and Eritish Soldier's
Compendium (2nd ed., Woolwich, =ngland, 1540), o2,

8. James Inmsn, An Introduction to Naval Gunnery
(Portsea, Zngland, 1828), 3,
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Military Scienczs in the mid-1840's, they found that available

information on gsun measurements was inadequste, so they acte
ually measured a sam»ling of 211 the types and sizes of guns
then in service. Unfortunately for our vturvoses, the smallest
caliber iron cun included in thelr tzbles was & €-pounder

land Qervice piece, six feet long and welghing i? hundred-
weight. But, beariﬁg in mind that the caliber of a 6-pounder
was 3.668 inchres, their dizmeter measurements are of some use

in giving an idea of the dlameter provortions at various key

voints z2long the length of the gun:

Base ring 15.06 in.
Vent fleld astragal 14,60 in.
First reinforce ring iB.OO in.
At center of trunnions 12.15 1in.
Second reinforce ring 11.85 in,
Breech end of muzzle 8.70 in.
Swell of muzzle 11.45 in,
Face of muzzle 8.80 in.’

In this case 1t wlill be seen that thre diaméter of the

base ring was about 4.1 callbers in diameter.

, 9. Aide-MZmoire to the Military Sciences: Framed

from Contributions of Officers of the Diferent Services,
and Fkdited bv 2 Committes of the Corcs of Roy2l Ensineers
in Dublin, 1545-1546 (3 vols., (n. ».), 1346-1852), I, L56-
57J. Z=xcept as otherwise indicated this discussion of zuns
in general was based on Gooding, op. cit., 16-21, 27-29;.
Hughes, .op, cit., 17-22; ¥anucy, op. cit., 41-46,
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Shin cuns, Prior to the lattsr nart of the 18th
century the guns uced for land service and for sea service
were of the same general design, though accordinz to the
specifications "settled" by the Ordnznce officizls in 1753
there were differences in lengths for certain calibers of
guns depending upon whether the intended service was on
shipboard, in fixed fortifications, or in the field. 1In
1764 new tables were issued for "all sorts" of cannon, and
éeemingly the distinction was no longer made between iron

ship and garrison pieces.’o

Toward the end of the century, however, Sir T. Blomefield
introduced & new pattern gun for use on shipboard and other

confined spaces, Eis design was in general the same as

‘that used vreviously except that a loop or ring was cast

immediately above the cascebel button so that the heavy
breeching ropve used to chkeck recoll could be rove through
1t and thus affixzed firmly to the gun (see Figure 2 and
Plate I).'!

Typical British ship zun, 1828, The letter "m"
indicates the breeching loop or button ring. (From
Inman, An Introduction to Naval Gunnery, 2.)

10. ©Smith, o». cit., 47, 285-286.

11. Gooding, or. cit., 19, 29; Hughes, por, cit., 20.
Some garrison rieces also had the breeching loop.
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As 1s shown by Plate I, this gun was being manufactured
as early as 1791, It waé in.quite wide use during the
Navoleonic Wars, but one writer seems to indicate that it
was not universally employed throughout the Royal Navy until
about 1830~1834.12 At any rate, the breeching ring became
the chief mark by which sez servicevguns were distinguished
from those designed for land service.

‘British covernment-vattern 3-vounder ircn suns. By

1753 the British government had made much progress in
standardizing the types and calibers of zuns used for both
land 2nd sea service. In that year it was determined that
ship guns were to be cast im 3, 6, 9, 12, 18, 24, 32, 36,
and 42-pound calibers. Garrison cannon were to be 6, 9, 12,
18, 24, 32, and 42-pbunders. "Battering" or siege guns
came in 12, 18, and 24-pound calibers. TFleld pieces were
to be 1/2, 1, 1=-1/2, 2, 3, 6, 9, and 12-pounderé. Trus the
only tyves of 3-vounders emrloyed in the British services
at trat time were ship guns and field guns., All the field
guns were of "brass" or, in actuality, bronze, but ship guns
were made of both brass and :1.ron.‘3
Since in this study we are interested only in iron
guns, all discussion of brass pieces will cease =2t this

point. It is important to tear in mind, however, that

12. J. D. Moody, "0ld Naval Gun-Carriages," in The
Mariner's Mirror, XXXVIII (November, 1952), 307.

13. . Smith, oo, cit., 47.
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3-pounder brass field"guns of several lengths continued in
use well past our arbitrary terminal date of 1850.
| The table of 1753 establishzd a length of 4 ft. 6 in.
for iron shiv 3-pounders (no 3-vound iron land service pileces
were listed)., These guns weighed seven hundredweights, one
guarter-hundredweight, and seven pounds (written in artillery
parlence as 7.1.7). In 1764 the specifications were slightly
revised, and 3~pounder iron guns of "all sorts" retained the
4 ft. 6 inch length, but the welght was reduced to 7.1.0.
The diameter of the bore was 2.91 inches; that of the shot
2.77 inches.14

It perhavs should be noted that in 1756 an English
iron 3-pounder field piece 3 ft. 6 inches long was listed
by John Miller, mathematician for British ordnsance, as
still in use, but if such was the case it became obtsolete
before the end of the century. In fact it is not even
listed in one scholarly compilation for the veriod 1750~
1800, Milller at the szme time vroposed that the 4 ft, 6
inch iron'ship gun should be shortened to 3 ft. 6 inches,
but evidently his suggestion was not addpted.’S Such,
. seexningly, is the conclusion to be drawn from the fact
that "at the beginning of the ninetsenth century" the only

3-pounder listed among English naval guns was the iron

14, Smith, on. cit., 47, 2836.
15. Hughes, op. cit., 30-31; Manucy, op. cit., 44-45,
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 3.pounder, 4 ft. 6 inches lons, welching 7.1.0.16

After 1800 the iron field 3Z-pounder (4 ft. 6 inches
long, weighing 7.1.0) became obsolets.17 Thus the only

iron 3-vounder remaining in use in the British services was

the ship gun.

Private-pattern British iron 3Z-vounder shiv cuns. AS

has already been rointed out, it is xnown trat the ﬁ-pounders
installed in the Port Vancouver bastion were 3 ft, 6 inches
Ioﬁg aﬁd welghed an average of 563,25 pounds»each. Clearly
these pileces were not Royal Navy 3-pounders, nor were they
privately founded guns made to covernment pattern, They

must have been one of the many tyres of guns designed and
manufactured by private firms toc meet the considerable
demaﬁds of merchant shirping.

‘Unfortunately,.there appears to be‘no literature on
these private-pattern guns. Querieé to museums and foundries
in England and Scotland have thus far elicited no response.
Nor has the writer been able to locate a gun which matches

the known lengths and welghts of the Fort Vancouver pleces,

16, Donald Macintyre and Basil W. Bathe, Man-of-%War:

A History of the Combat Vessel {(New York: McGraw-Eill Book
Company, 1905}, 40. ,

17." Fughes, oo, cit., 30-31., In 1804 the only English
government-issue iron 3-vounder 1listed was the standard 4'6"
long, 7.1.0 weight weapon, Ralph Willett Adye, The Bombard-
ier, and Pocket Gunner (1st American ed., Charlesiown, Mass.,

1804), 155, This book was examined throuch coples of pert-
inent pages selected and copied by Mr., Harold L. Peterson,
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The closest avproximation of the weapons sought thus
far located 1s a small iron ship gun now on exhiblt at the
Maritime Museum of British Columbia on Bastion Square,
Victoria. It has a bore dizmeter of avproximately three
inches which, allowing for 2 bit of corrosion, corresvonds

closely to a 3-rounder's specified 2,913 inches.. The gun

length, however, is only 34-1/16 inches, thus falling almost

eight inches short of the 3'6" length of the Fort Vancouver

pleces.

This weavon possesses a well formed breeching loop, but

the trunnions are only 2-1/4 inches . in diapeter, and they
are located directly in the center of the second reinforce
ring instead of behind it as was usual in government-
pattern guns,

'The writer had no instruments for exactly measuring
the diameter of the gun at various points, but 2 few
approximate diameters are as follows:

Base ring 9 in,
First reinforce ring 8-1/2 in.

Muzzle astragal 5-1/2 in.
Swell of muzzle 5-1/4 in
Face of muzzle 4-1/4 4in.

The vent fleld was extremely éhort, and thus the vent

plate extended over the vent field astragal. The length



of the cascabel was about six inches. For a photograph'of
this gun see Plate II.18

When Dr. Herbert P. Plasterer reconstructed the Fort
Victoria bastion at hilis Fort Victoria Museum in Victoria,
he comnissioned the Victoria Foundries Ltd. to make s
pattern from the gun in the Maritime Museum and to cast
three replicas for his use.’9 Trese revlicas are now at
the Port Victoria Museum and sare sﬁown in Plates III to VI.

The replicas are not exact in all respects, but they
do demonstrate that reproductions of muzzle-loading cannon
can be made quite easily and reasonably. ¥r. W. R. Smith,
Manager of Victoria Foundries Ltd., states thzt he would
make castings from his mold for %82 each.20 This figure
is quoted merely to give a general idea of costs, since the

existing mold would not produce a gun of the size required

at Fort Vancouver.

18. Measurements taken by the writer, May 6, 1973,
The gun is lateled a 6-pounder, but the bore dizmeter does
not aproroach the 3,656 inches specified for a2 zun of that
caliber,

19. Telephone interview, Dr. H. P. Plasterer with
J. A. Hussey, Victoria, May 8, 1973. o

20. interview, Mr. W. R. Smith with J. A. Hussey,
Victoria, May 9, 1973,




CHAPTER III

COMPARATIVE DATA: GUN CARRIAGES AND TACKLE

When designing carriages for the 3-vound guns to be
placed in the reconstructed Fort Vancouver bastion, four
important basic considerations should be kept in mind:

] t. The construction of gun carriages, even for use

on vessels of the Royzal Navy and in military garrisons, was
not an exact sclence. Certain minor varizations in design
occurred\as the result of circumstances.of manﬁfacture,

conditions under which the guns were to be used, experi-

ments by officers, etec. For instance, the height of a

'carriage was fregquently varied to meet the requifement3>6f

the ports of an individual vessel, since “an 0ld rule of
thumb required the center of the trunnions to be 1/2
caliber below the center of the port."! Thus the elaborate
official and unofficial tables of specifications which were
drawn up to govern the manufacture of carriages can be
conslidered as gilving theoretical standards and establishing
general dimensions but not as invariably indiceting the

exact sizes of carriages actually in use.

1. M. A. Edson, Jr., "18th Century Gun Carriaces
and Pittings,™ in Nautical Resesrch Journal, vol, 12, no. 3
(Pall, 1982), 113,




- various tyves of "horns," buffers, and side cleats, were too

30

2. The official specificztions for cérrigges were
based upon the assumction that guns of standard leugths,
diameters, and welghts were to be mounted. If weavons of
different design were used, as seems to have been the case
at Fort Vancouver, adjustments undoubtedly would have been
necessary to assﬁre that the guns could be operated at
maximum efficiency. Obviocusly, for»example, the side pieces
or brackets would have to be far enough avart to permit the
free ralsing and lowering of the breech, ’ -
| 2., Although the general design of wooden ship and
garrison carrizges for smooth-bore, muzzle-loading guns
remainéd fairly constant from about the middle of the 18th
century until they became obsolete around the 1860's, there
was a falirly steady succession of minor changes during that
hundred or more years which seem not to be reflected in the

avallable tables. Several of these.chéngeé, felating to

technical and too short-lived to concern us here, but others,
such as in the placement of tackle loops and bresching ring-
bolts, must be considered.2 The point being made in this
paragraph is that an accurate table of dimensions or a
detailed set of plans at one date during this time span is
not necessarily applicable in all particulars to a carriage

dated even a few years later,

2. PFor a discussion of such changes, see J. D. Moody,
"01d Naval Gun-Carriages,'" in The Mariner's Mirror, XXXVIII

(November, 1952), 306-310.
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4, In addition to the facts that carriszzes did not
always conform to svecifications and thrat availablé sTec-
ifications sometimes did not reflect currently authorized
designs, trere 1s at Fort Vancouver tre probablility that the
carrlegzes were constructed uvon the basls of obsolescent
data or even uvon the basis of no déta other than what
could be obtained from exzmination of the carriages in the
Company's vessels or the general knowledge of emzloyees.

The inventoriés of Comrany-owned booxs in the librarj
at Port Vancouver for the ye=rs 1844 zand 1845 note the
presence of a volume described as "1 pocket Gunner."?

Although the identity of this work is not certain, it

quite vossibly was The Bombardier, and Pocket Gunnef, by

Cartain R. W. Adye, R. A. Evidentl& eight editions were

published between 1800 and 1827.4
Adye's mznuzal éontained a "mass" of 1nformation about

guns and othér artillery equipment of the time; but, at

least if one can judge by the American edition of 1804,

it contained 1little in the way of specifications for ship

or garrison carriages. And even that 1ittle may have been

out of date, because according to Generzl B, P, Hughes, an

3. H.B.C., Fort Vancouver, Account Book, 1844, H.B.C.A.,
?3223/d/155, ¥S, fol. 76; H.B.C.A., B.223/4/160, ¥S, pp. 132-

. 4, Hughes, British Smooth-Bore Artillery, [137].




_ authority on British ordnance, Adye's manuals "tend to

Include older =2quipments which may have been obsolescent
at the time of publication."5 And certainly, if the 1827
edition was the last issued, any svecifications contalined
therein would have been 2t least moderately out of date by
1845, | o o
On the other hand, there is no absolﬁte certzinty that
the "vocket Gunner" was in fact Adye's book; and even if
the identification can be established, there is no vroof -
that the carpenters and btlacksmiths at Fort Vancouver
actuzlly used 1t when constructing the 3-pounder carrizges.

Tzne of carriazce used in the Fort Vancouver bastion.

If these cautionary worde ars kept in mind, there should be
no great difficulty in arriving‘at a2 carrizgze design which
would apvroximate with reasonable accuracy that émployed

for the 3-pounder»mdunts at Fort Vancoﬁver.. During the late
18tk and eariy 19th centuries iron guns of the type and size
under conslderation were, In ordinary circumstances, mounted
on only three types of carriages: field, garrison, and ship.
Although field carriages, desizned for modbility and usuzlly
marked by = s;ngle pair of large wheels, were occaslonally
employed at fixed fortifications, they can be eliminated as

far as the Fort Vancouver bastion 1 concerned. The reference

5. Hughes, ov. cit., [137].



- to "tackling" in the post inventory of 1848 virtually

guarantees such a concluslon,

Garrison carrizgzes were employed to mount guns in
permanent fortifications. They were ordinarily aimed and
moved into firing vosition by the use of handsvikes rather
than by blocks 2nd tackles., Ship cazrriages, as the name
implies, were used to mount suns in sea service, They
were maneuvered by tackles, with the assistance of hand-
spikes.

Tre mention of "tackling" in the 1848 inventory would
appear to be a clear indication that the guns in the Fort
Vancouver bastion were mounted on ship carriages. But

there is another factor to take into consideration. Al-

though idye's Ihe Bombardier, and Pocket Gunner would have

been of 1ittle use as guldance 1in desiagning thelcarrlages
at the post, it is rossible thzt 2nother of the several
artillery menuals or dictionaries in circulation at the
time might have been consulted by the artiszns at Fort Van-
couver. Since, like Captzin Adye, the authors were mainly

army artillerymen, the dimensions and specifications glven

- in their books would refer principally to field z2nd gar=-

rison carriages. Thus garrison service specifications
could have been used for the major carriage parts.
As 2 matter of fact, 1t would have made little dif-

erence which tables were emprloyed. Vooden garrison
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carriazes (many ﬁere of iron by 1245) ard wooden ship
carriages (vracticslly the only kind employ=d ét séa)
were in most cases 2lmost identical in design., The dif-
ference was largely in the trucke, =s the four small wheels
were termed. Por shiv carrizges these vwere mzde of wood;
those for garrison carriages were of cast iron. Other,
minor, differences included the ﬁumber»and placeﬁent of the
rings or loops for affixing roves of various tyves. There
were also variations in the desien of "the smaller fittings
and stores.“é,

On the bzsis of the meager evidence zvzilable, it
seems reasonable to conclude that the zuns in the Fort
Vancouver bastion were mounted either on sea carriages or

on gzrrison carriasges modified for the use of side tackles,

train tackles, breeching, and, probzably, wooden trucks.

- General characteristics of wooden ship 2nd garrison

carri=aces. As Albert Manucy has pointed out in his very

useful study, Artillery through the dres, the basic pro-

portions for garrison and ship carriages "were obtained by

6. Gooding, An Introduction to Eritish Artillery in
North Americe, 5, 27-30., There were also dirfferences in

the tyves of woods used. Ship carrizges were made of elm,
except for oak axletrees., Garrison carrizges wore made
entirely of oak. Adye, The Bombardier, a2nd Pocket Gunner,
277. The fact trat no mention has been found in Company
records of sending cast iron carrisge wheels from England
to Fort Vancouver is added reason for believing that the
mounts in the bastion were ship carriasges.
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measuring (1) the disﬁance from trunnion to base ring of
the gun, (2) the diameter-of fhe base ring, =2nd (3) the
diameter of the second reinforce ring. The result was a
quadrilateral ficure that served as a key ig laying out the
carriage to fit tke gun"! 4 ceneral rule of thumb held
that the length of the carriage should be actout half the
length of the gun mounted on it;e Other determinants, as
has already been indicated, would be such matters as the
height of the gun vort through which the plece was to be
fired.

In 1756 John Miller, the ordnence theorist at the
Royal Arsenal at Woolwich, published his highly informative

Treatise of Artillery. It contained specifications for

constructing truck (four-whezled) carriazes for 3 to 42-
pounders.9 As J. D. Moody points out, the carriages described

by Muller showed distinct differences from those of the

7. Manucy, Artillery through the ires, 49. The
averace extreme dlameter of a2 gun at the bzse ring was
generally about 3-1/2 calibers, and thus the distance
betwesn the carrizge sides opposite the base ring would
be just enough more than 3-1/2 calibers to allow the breech
to move up and down freely. Inman, An Introduction to
Naval Gunnery, 2-3.

8. Inman, op. cit., 2-3.

it attaat—

9. Manucy, opn. cit., 50.
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17th century, the last vrevicus ones about which detziled
information is available. The mounts described by Muller
were "the true 'common ship carriazes,'" which with minor
changes continued in service for more than one hundred
years.10

Muller's carriages were formed of two side pieces,
known as brackets (sometimes célled cheeks) held vertical
and‘separated in front by a large block of wood called the
transom and by the front azxletree into which they were
bedded a short distance. In thé rear the brackets were
held firm by being bedded in the rather massive hind axle-~
tree and by a transverse bolt known as the bed bolt. The
transom was countersunk or morticed into thé brackxets, z2nd
all the main psrts of the carriage were firmly tied to-
gether by a series of iron bolts, resulting in a mount
which was well able to resist the shock of recoil. For
1llustrations of carriage parts see Fizures 3 and 4, and
Plates VII, VIII, XXIIL. |

British ordnance specifications in the mid-18th
century required brackets and transoms to be made of dry
elm, which being resillent provided good resistance to
splitting. By 1804 British garrison carriages were of oak,
with iron trucks; but ship carriages had brackets and tran-

sons of elm, axletrees of o2k, and trucks of elm. These

10, Moody, op. cit., 305,




specifications were still in force in 1340,
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In actuality,

however, young oak was sometimes employed throughout the

carriage

11

*

A Sider orbrackets K Swolded

B Dransorr L Quotn

C Fore axletree a Zransom dolt
D Hind axletree b Bed bolt

E Jeeps ¢ Bracket dolt>
¥ Quarterround arovolo d. Linckh pine

G fore trudk e _dxletree foops
¥ Find treeck £ Stvolded Bolts
I  Zrwinion hole g ZEye orloop bolts
J  Axletree armm

Pigure 3

Plan and elevation of a British garrison carriage,

C.

1840.

(Prom P. A. Griffiths, The Artillerist’s

Manual, facing vp. 197.)

The brazckets were heavy and substantial, being the

11,
Manual,
of Naval

Adye, op. cit., 277; Griffiths,
633
Armament, 148,

risge with iron trucks weighed 724 1bs.

cit., 69.

- thickness of the caliber of the gun they were to support,

The Artillerist's

J

Manucy, op. cit., 49; Robertson, The Zvolution
a A 3-pounder wooden garrison car-
Griffiths, op.
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Sometimes the caliber was exvressed in carriage specifi-
catlons as the diameter of the bore but more often as the
diameter of the shot, 2 very minor difference as far as the
bracket ﬁidth was concerned. Except-?ossibly for the very
smallest sizes, the brackets of British carriages were not
made of a single huge plank but were built up of two planks
morticed and dowelled together. American carriages were
qonstructed in the same general manner, with an externally
visible Jjog along the line of Juncture (see Figure 4), It

has been intimated that thils seme method might have been

used in British carriages, but available drawlngs give no
12

evidence of the fact (sez Figure 5).

U. S. naval zun carriage, 1852. (From United States,
Navy Department, Ordnance Bureau, Instructions in
Relatlon to the Prevaration of Vessels of war for
Battle . . . LWashington, 1852], p. L134A].)

t2. Manucy, op. cit., 50.
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&n asrch was hollowed in the bottom of each bracket in
order to reduce its weilght. Sters were cut in the upper
rear surface of the brackxet to rermit the usé of hankspikes
to adjust the elevation of the breech.

The gun was nearly on balance between the brackets,
resting on its trunnions which were set into the>tops of
the brackets above and partly tq the rear of the front axle-
treé. The bresch end of the gun belng slightly heavier
than the muzzle end, 1t would have dropped down onto the
rear axletree were 1t not for a device known as the stool
bed, a rectangular piece of wood, the rear end of which
rested on 2 bed block or bolster which, 1in turn, rested on
the rear axletree, and the front end of which was supported
by the bed bolt. |

¥hen the gun wzs aimed it was held at the provper
elevationrby a wedge, called the quoin, which could be
moved béck and forth bn the stool bed. To depress the gun
the quoin was pushed in towards the muzzle, and to elevate
it fhe quoln was pulled out towards the rea;;

The fore and hind axletrees were of the same length.
The front wheels or trucks, on the othe; hand, were normally
slightly larger in diameter than the rear. This disparity
was due to the need to comrensate for the sloping decks>of
ships or the platforms of fortifications (which often

slanted uowards behind the zuns to increase resistance to
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recoil). ¥hen the guns were placed on flat surfaces, how=-
ever, the trucks ideally should hzve been of equal size, |
since it was important to have the carriage on a horizontal
plane when firing, |

Ship carriage trucks of the 18th century appear to
have been made of one plece of wood. They were one caliber
thick, Specifications mention no ironwork for wheels, thus
the implication 1s that there ‘was ﬁone at that time. ¥When
cast-iron garrison trucks were used, on the other hand,
copper "clouts" were placed on the bottom sides of the axle
arms "to diminish the friction of the iron azainst the
wood,"13

The arched bands of iron which held the trunnions in
place were called cap-squares. By the latter part of the
18th century they were hinged to faclilitate removal of the
gun fronm the_carriage. The front bblts'thatvheld the cap-
sqguares in place ran down through the entire depth of the
bracket and served to fasten the fore axletree. They were
made secure on the bottom by means of washers and "forelocks"
or wedges of iron passing through a2 mortice in each bolt.
All the other bolts traversing the brackets vertically were

fastened in the same manner, The two cross or transverse

13. Smith, An Universazl Military Dictionary, 52.
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- bolts in the carriase, the bed bolt and the breast bolt, were

riveted over "burrs."

For sea carriaces a ring bolt (brézching ring) was
placed above the arch on the outer éurface of each bracket
to support the breeching or heevy rope used to limit recoll.
There were zlso two eye bolts, called loops, in each side
for the sttachment of the side tackles or outhauls. The
lower loop was for use when the guﬁ was in service; the
upper was employed in housing or securing the gun so as n&t
to obstruct the fitting of a second or "vreventer” breeching
often rigced to keep the gun stationary at sea. Another
loop a2t the front of the carriaze, ordinarily placed in the
transom but sometimes 1n the fore axletree, was for affixing
lines to move the gun from place to place, Still another
in the center of the hind axletree was for the training
tackle. Garrison cerriages seldom had the breeching ring,
and often they had only one loop on each side instead of
two.14

The following ficure (Figure 5) illustrates a typical
British "common ship carriage" of the late 18th century.
Other diagrams, differing slightly in details, of the same

type of carriage for the same period will be found in

14, This section is based very larsgely upon Moody,
o0, cit., 305-206; with certain additional material from
Gooding, oo, cit., 5; and Manucy, gpv. cit., 45-51,
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 Plates VII and XXIII. A »lan for a typical British gar-

rison carriage of the same era 1is given in Plate VIII,

],aIc lgfh;glnxhﬁﬁ

{
5

Filgure 5

Typical British "comman ship carriaze” of the late
18th century. (From Moody, "01ld Naval Gun-Car-
jages,"” in The Mariner's Mirror, XXXVIII |[November,

19521, 305.)

Chancses in carriage deslgn, 1800-1845, Miller's

specifications by no means represénted the ultimate in the

design of British ship and garrison carriages. Experiments
were conducted from time to time in attempts to improve gun
mounts, and various alterstions were made ac the result of

practical experience. Some of these related to "horns" or

projections a2dded to the front edges of the brackets to

butt against the port sill and thus keep the fore trucks



© later carriages.
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clear of the waterways along the edze of the deck. By

1829 the general use of a chock attached to the port sill

~ largely ended the need for buffers of various types on the

carriage, though there is some evidence that such devices
occasionally were employed by the British as late as 1860
(buffers were standard on United States sea carriages).

- Unfortunately, data concerning such changes are only
fragmentary. Thus any discussion of them must be rather
indefinite, and in any case most of them have llttle inter-
est in connection with the armament at Fort Vancouver. For
instance, from about 1800 to about 1830 side cleats ~=
triangular pieces of wood nailed to the outer faces of the
brackets in front of the breast bolt -- seem to have been
applied to naval carrlages, though thelr use is not now
understood. But other changes probably are applicable to
the situation at Fort Vancouver,

1. Axletrees. At some time between 1800 and 1830 -~
Moody'é discussion is not clear at this point -~ "the fore
axletréé was shortened, so trat the fore-trucks were closer
together than the hind, and this change persisted with all
ni15

2. Tackle loovos. Another change relazted to the side

tackle loops. At an unstated date these were placed

15. Moody, opn. cit.,, 307.
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vertically on the last step of the bracket, "being the
upper end of the rearmost hind-axletree bolts."1®  About
1827 1t 1is known that these uprizht loovs and the old
horizontél ones were both in use on ﬁhe szme carriage, but
later the o0ld sideloops disapveared, being repvlaced by the
new “endloovs."

3., Breeching rings. With carriages of 18th century

design, the breeching "passed from the cascabel [of the

gunj ddwn through the carriage ringbolts, and thence to

the ringbolts at the vort sides. This caused 2 reaction

on recoil that tended to 1ift the fore~trucks from the deck,

and led to frequent criticism. No change was made, how=

ever, until guns of Blomefield's pattern, with their cast

breeching loops at the cascabel, had replaced the older
styles which relied on a strapped~on thimble to hold the
breéchigg to the gun.“17 The new guns were substantially
installgd on Royal Navy vessels between iéjoﬁand 1834,
After that time the breeching no longer passed through the
carriage ringbolts. Thus the latter were omritted in sub-

sequent models.

4, Trucks. At an unknown date, "probably by the 1840's,"

ship carrisge wheels or trucks ceased to be‘made of a éingle

16, -Moody, on. cit., 3207.
17. 1bid.
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plece of wood. The replacements were constructed from
two pieces or "layers” of wood "with the zrain at right
angles, and fastened together by a serles of small bolts."'8
Some accounts state ihat the wooden trucks had "iron thimbles
or bushings driven into the hole of the hub." They add that
the British put covper on the bottom of tke spiﬁdle on which
the wheel revolved in order to "save the wood of the axle-
?ree."‘g

As a result of such changes, the British ship carriage
by about}1840 presented a slightly different appearsnce than
did that of the late 18th century. A cqmparisbn of Figures

5 and 6 reveals the extent of the changes.

c. 180
- 20 S Y

Figure 6

Typical British "common ship carriage™ of about
1840, (From Moody, "01d Naval Gun-Carriasges," 308.)

18. Moody, opn. cit., 307-308,

19. Manucy, gp. cit., 50.
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Svecifications for carriaze parts. Miller's basic

gspecifications of 1756 were unavailable for purposes of

this study, but Captain George Smith's An Universal Mili.

tary Dictionary, published in London in 1779, contains a

table which represents the officizl standards of that tine.
His sﬁecifications are for zarrison carrisges, but as has
been seen they are generally aprlicable to ship carriages
except for the trucks. Smith‘s'figures refe; to cast iron
irucks:‘ | |

The following 1list gives in inches and’decimals the
measurements of the rrinciral parts and'includes,.Smith
assures us, "the names of every article tﬁereto belonging."
He further states, "the'arms of the hind axle-tree, having
the same dimensions as those of the fore ones, are onmitted,
as also the height behind the side dpleces," Although the
Eomplete table includes data for 3-pounder to 42-pounder

carriages, only the fizures for the 3-pounder gun carriage

are reproduced here.

PARTS OF A BRITISH 3-P0UNDER GARRISON CARRIAGE, 1779

before =~ 9,0 inches

Width inclosed behind 12.5 "
Fore axle-tree length - 32.5 "
length 19.5 "
Body heizht 8.3 "
breadth 4,0 "




Kames

Arms

length
diameter

Hind axle-tree lencth

{lenzth
Body heizght
preadth
: jdiameter
Fore-trucks “preadth

diameter

Hind-trucks {breadth

: . height befaore
Side-vieces length

breadth

Trunions [sic] from the head

inches
[ | I

"

4]
"
n

of all the iron-work of a2 g=arrison-carriaze,

47.

sort:

Cap=squaresS. . « « -« o o
Eye-bolts . . . . . . .
Joint-bolts . . . « . .
Transom-bolts . . . . .
Bed“bclt . Y . . - . ] *
Bracket~bolts . . . . =

"Hind axle~tree bolts . .

Burs [sic] « o« ¢ v o o &
LOODS . 3 . . . . . . -
Dowel-pins . . . . . . .
Square riveting-plates .
Rings and keys . . « « .
Traversing-vlates . . .
Linch-nins . . . . . « .
Axle-tree hoovsS . . «
Axle-tree stays . . . .

-

.

-

Keys, chalns, and starles .

Stool-bed bolts, &c. . .

20.

[ ]

together with the guantity of esgch

MNNONENOOEORN PN~ 0NN

Smith, An Universal Military Dictionary, 51-52.
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The carriage to which Smith's specifications v»ertaln

is victured in Flzure 7.

Figure 7

A British garrison carriage, 1779

Cap-squares 8.
Eye bolts . 9.
Joint bolts 10.
Trunnion hole 11,
"Prunions" [transom?] bolt 12.
Chain & staple 13,
Loovs : 14,

Burrs

Traversing plate
Trucks

Axletree hoo?d
Linchpins

Stool bed & bolts
Axletree & bolts

(From Smith, op. cit., olate VI)
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In 1775 John Robertson published a "Table of general
Dimensions of the Parts of a Ship Gun Carriage in Calibres
of the resvective Shot" which set forth a "theoretical
standard" for the sizes of British gun corrisces, their
wooden varts, and their hardware. When reproducing this
compiiation for the benefit of today's model makers and
students of naval aftillery, M. A. EZdson, Jr., remarked
that this table, "empiriczl though it may bé, estatlishes
éeneral sizes which can be used to govern thz drafting of
a naval gun carriaze for armed ships of the latter part of
the 18th century." He points out, howe?e;,~thét the table
provides only general gu;dance for producing a well »dro-
rortioned carrizge for a gum of 2 pafticular callber and
does not give official srecifications at any fixed date.21

Roberteon's table, as reproduced and expanded by Edson,
does not include carriages for guns smaller than 4-pounders,
but since Robertéon gave his dimensions in terms of mul~
tivles of the caliber or diameter of the ghot, and since
the diameter of a 3-pound shot was 2.%75 inches, the
rmeasurements of the parts in inches are easily calculated.
Most of the parts named can be identified by reference to

Plgures 3 and 7 and Plates VII-XIII end XXIII.

21, M. A. Bdson, Jr., "18th Century Gun Carrizges and
Fittings," in Nautical Research Journal. vol. 12, no. 3
(Fall, 1982), 113, Robertson's tavle avpeared in John
Robertson, Trzatise of Such Yathematical Inciruments as are
usually ocut into 2 Zortable Yase . . . 2and The Jescrivilion
of Ship-Guns and Sea Wortars (London, 1775).




GENERAL DIMENSIONS OF THE PART
3-POUND SHIP GUN CARRIA

(Adapted from John Robertson, Treaticse
1775], as transcribed by M. A. =dson, Jr.,

OF A

[92]

o
T

DU

. . . LLondon,
"184h

Century Gun Carrisges and Fittinss," in Nsutical Re-
search Journal, vol, 12, no. 3, pp. 115=-1106,
sions in inches calculated by J. A. FHussey.)

PART

THE BRACKETS
Length
Thickness
Breadth [height], before
Breadth, behind
Distance at the Trunnions
Distance at middle of hind axtress
Distance, center of Trunnion fr. front
Diameter of Trunnion Hole
Center sunk in side
Radius of the QOualo
Excavation -~ Length of chord
In Bottom ~- Distznce from front
THE AXTRER
Whole length
The Arms -~ Length
The Arms -~ Diameter

.

Brezadth between the Brackets at the Fore.

Breadth between the Brackets at the Hind
Breadth between Brackets and Arms
Depth in the =niddle of Fore
Depth in the middle of the Hind ]
Distance betw. middle of the Axtrees
Dist. of middles fr. the Bracket Inds --
" (1) Fore
" : (2) Hind
Devths of Axtrees let into Brackets
THE TRUCKS
Their thickness
Thelr Diameter -« Fore
Their Diameter -- EHind
CAP SQUARE
Whole length
Breadth
Thickness

~ SHOT
DIAMETERS

12,522
1.000
4,686
2.343
2.992
3.695

"1.98%
1.082
0.045
0.500
5.000
3.500

9.735
1.767
1.118
1.226
2.163
1.226
1.659%
1.226
8.684

1.622
2.215
0.432

1,000
3,245
2.884

2.974
0.721
0.125

Dimen-

'INCHES

34.749
13.004
6.502
8.303
10.254
5.503
3.000
0.125
1.388
9.712

27.015
4,903
3.102
2,402
6.002
3.402
4,603
3,402

24,098

4.501
6.147
1.199

2.775
2.005
8,003

8.256
2.001
0.347




PART SEOT INCHZS

It will be noted that the dimensions given in Robertson's
table never correspond exactly with those given for the
corresponding parts in Smith's specifications, and in a few

cases there are rather marked differences. The hind axletrees,

22, Zdson, op. cit., 115=-116,

I DIAMETERS
CAP SQUARE (continued)
l Bend 1.082 2,002
Fore Flat 1.171 3,250
Kind Flat : . 0.721 : 2.001
I Head of Joint Bolt -- Lenszth 0.631 1.751
Fead of Joint Bolt ~- Breadth 0.216 0.599
Head of Zyebolt -- Length . 0.415 1.152
Head of Zyebolt -~ Breadth 0.216 0.5%99
l Rounding =2t ends of Cap-Square 0.216 0.599
Joint Bolt vrojects out of Cap-Square 0,207 0.574
Thickness of the Key 0.054 0.150
I BOLTS
. Their Diameter 0.270 0.759
Diameter of Burrs & Heads 0.360 0.999
I Diameter of Burr Ring [Washer] 0.486 1.349
LOOPS
Inner Dismeter 0.300 0.83%
Outer Diameter : 0.721 2.001
l BREACHING [BREZZCEING] RING LT
Inner Dizmeter 0.800 2.220
Quter Diameter o _ 1.300 3,607
I STOOL BZD ' ,
Whole Length 822 16.156
Thickness 0.721 2.001
l Breadth -- Behind 1.603 5.003
Breadth -- Before 1.082 3,002
Bolster -- Len-th 2.974 8.253
Bolster -- Breadth 1,000 2.775
l Depth . 1.250 3,469
Let in 0.090 0.250
Fore Notch -~ Breadth 0,342 0.949
I FPore Notch -~ Depth 0.234 0.649
Fore Notch -~ Distance from front . 0.613 1.701
The Transom -- Length : 3.000 8.3252
I The Traunsom -~ Thickness 1.000 2,77522
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particularly, seem to have been of different design. For
the most part, however, the variatlons do not appear sig-
nificant.

4 plan of =z shié carrliace drawn to Robertson'spec~
ifications will be found in Plate VII, Working drawings
for cénstructing a British shir carriage for a‘9-pounder,
date unspecified bui evidently'between about 1800 and about
1827, will be found in Plate XXIII, in the envelope at the
;nd of this report. It was drawn by Harold A. Underhill,
of Glasgow, an acknowledged authority on ship guns znd shivp
carrizges, but no suvporting evidence is provided with the

drawing.

A pattern for z British garrisoﬁ carriage for a 32«

"pound iron gun, of the perlod 1760-1790, will be found in

Plate VIII. Between 1791 and 1793 Charles William Rudyerd,
a student at the Royal Military Academy, made = remarkable
series of colored drawings showing the garrison carrizge
for a 24-pounder. Unfortunately the keys for the ident-
1fica£1§n of the varts seem to have ﬁeen lost, but the
clarity of the drawings makes it dzssirable to rerroduce
them ﬁevertheless in fhis revort. They will be found in

Plates IX-XITI.23

23. Tre original manuscript nctebonk iec in the Army
Museun, Halifax, Nova Scotia. It has recently teen pub-
lished as : Charles William Rudyerd, Course of irtillery
at the Royal Mi'ltsry Academy as fstablished py His Grace
the Duxe of Richmond . » « 1793 (Ottawa: FMuseum sestoration
Service, 1570). ‘
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Painting cuns and czrrisses. 3Zven for armament on

Royal Nevy vessels and at British military garrisons there
remains some questiocn as to the colors us=d in vainting
guns znd carrizges., According to S. James Gooding, how-
ever, "cenerally sveaking the ironwork on a2ll cannons was
painted black whlle carriasges were palnted grey, or zs it
was known, the common colour."* The ironwork on the
carriages was also black, '

Tackles and breechine. The fact that "tackling" was

employed in comnnection with the 3-pounders in the Fort Van-
couver bastion is established by Hudson's Bay Comrpany
records, and boih tackles =nd breeching khave been mentioned
a number of times throuchout this report. But for today's
readers it 1is vossible that the meanings of these terms
mighi be obscure.

Without getting too technical; tackle i1s an assemblage
of roves and pulleys for hoistine or pulling. Breeching,
in the'sense employed here, is 2 heavy, three-stranded rope
used to check the recoil of a2 gun and to secure it for bad
weather.25

Ordinarily a ship gun mounted for action was equipped
with one breeching, two side~tack1§s, and one train tackle,
The locations resvectively occupied by,these‘ltems:ére-Shown

in Pizure 8.

24, Gooding, or., cit.. 37.

25. W¥W1lli=m N Jeffers, Jr., A Concice Treztise on the
Theory =snd Prsctice of Naval Gunnery {(New fork, 1850), 197.
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1. Bide-tackles, 2. Traln-tackles, 8. Breeching

Figure 8

Simrlified diacram of tackles znd breeching. This
drevwing omits three blocks and is inaccurate in

other resvects. (Prom Zdward Barreti, Guanery In-
structions . . . U. S. Navy . . {New York, 1862},

" Do 33-

Breeching. The heavy 1ine which formed the breeching
was attached to a ringbolt at one side of the gun nort’
Then 1t was passed around the cascabel (rear end) of the gun
and made fast to a ringbolt on ths other side of the port.
Its length ﬁas such as to permit the muzzle of the gun,
upon recoil, to clear the inside of the port by sufficient

distance to vermit loading (on shipbozrd loading space was

usually quite 11m1ted).26

26, Jeffers, op. cit., 197.
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The overaticn of the breeching was well descr;bed by
James Inman in 1828: "When the gun has been run out [for
firing] . . . the rope [breeching] . . . becomes loose on
each side of [the cascabell . . . ; énd, as the recoil
takes place, it 1s stretched and stovs the zun at its full
length, when the recoll may be supposed to be nearly com=-
pleted."27 The methods by which breeching was employed

to assist in firmly securing the gﬁhs in place a2t sea do

- not appear gzermane to the vresent study.

During the 18th century the breeching résted on top
of the cascabel button and was attached to the gun by a
strapped-on thimble. It then ran through a ringbolt on ' B
each slde of the carriage before being made fast to the 3 |
ringbolts 2t the sides of the gun port. Thils system of

rigeging the breeching i1s 1illustrated by Filgure 9.

Figure 9

Method of affixing breeching orior to the intro-
duction of the button ring, The breeching is the
rove attached to ringbolt "D." (From Inman, An : !
Introduction to Nzval Gunnery, 3.) |

n, ?n Introduction to Naval Gunnery
3285, 4. :

27. James Inma
(Portsea, England, 1
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At & date which the presant writer has been unable to
determine (certainly vprior to 1791), the tvractice of casting
an iron lood or ring immediately above the cascabel button
for the purpose of affixing the breeching to the gun was

28 Trhis device was termed the breeching ring,

introduced.
the breeching loop, the button ring, or the cascabel ring.
- The method of running the breeching during the first
four decades or more after the introduction of the button
ring 1s shown by Figure 10. It will be noted that the
breeching, in addition to passing through the button ring,

continues to run through the side ringbolts on the carriage.

Flgure 10

Method of affixing breeching in the Royal Navy,
1828, after introduction of the dutton ring, "C."
(From, Inman, An Introduction toc Navzl Gunnery, 4.)

According to J. D. Moody, the general adoption of the

button ring resulted, between 1830 and 1834, in = change in

28. See Plate I. Guns with button rings.are illust=-
rated in cleut. Col. Willlam Congreve, An Elementary Traatige
on _the Mountins of Naval QOrdnance . . . (London, 1811), plate 2,




the method of runnins the bresching, at least on vescels
of the Royal Nsvy. Thereafter, states Mocdy, the breeching
no longer passed through the carrizze ringbolts, and the

latter ceased to be 1nsta11ed.29

The breeching for a 3-pounder would be a three-strand
rope with = dismeter to fit fairly loosely through a ring

with an inner diameter of 2.22 inches,

Side tackles., There were two side tackles, one on
each side of the carrizgze. Ordinarily each was fastened
to the side of the vessel by an eyébolt fixed close to the
edge of the port. Zach was zalso attached to. another eye-
bolt or loov on the outer surface of the carriage bracket.

If both tackles were pulled on with equal rressure,
the gun would be run straight out through the middle of the
vort untll stopped by the vost sill or a buffer. if un-

equal vressure were apvlied to the tackles, the gun could

- be pointed to one side or the other. If 2 gun were to be

trained to the side, however, it was the usual practice

first to run it out square and then to turn it obdliquely

by hauling in on one of the side tsckles zand by wedging it

about through the use of handsplkes,

29. Moody, "01d ¥avsl Gun-Carrisges," 307. It must be

noted, however, that the dractice of running the breeching
through carrizgze ringbolts -- or shackle bolts by the

1850's -~ continued in the U. S. Navy until at least 1852

and vrobably as long ss wooden carriszes continued in use.
This oractice was considered necessary to hold- the breeching
clear of the trucks. Jeffers, ov. cit., 197; U. S., Navy
Dept., Instructions in H=lstion %o the Srevaration of Vessels
of War for EZattle, 135,
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To make the vrocess of obligue aiming easler, the side
tacxles, varticularly in times of action, were Irequently
hooked to other eyebolts on the side of the shioc placed
farther out from the'port than the usuzl ones, and also to
loops on the carriace behind those ordinarily emvloyed. In
the Aﬁerican navy these additional eyes on the éhip's side
were called "fightiﬁg bolts,"

Side tackles ordinarily consisted of a double and a
éingle block, single strapped, at least in the American

service. In the British navy there are some mentions of

“"three strings at the plock."C The American practice was

to hook the double block, voint of the hook up, to the

eyebolt in the shiv's side and the single block, point in,

"to the side tackle bolt on the carriage. The length of the

fall was three times that of the gun,

Train tackle. Another, similar, set of tackle was

hooked to the rear of the carrizge for "drawing the gun
from the port within board, and in preventing it in certaln
cases from running toward the port."31 American practice,

at least, was to hook the double block to the train bolt

~4in the hind axletree of the carriage =znd the single block

to an eyebolt or ringbolt fixed in the deck directly behind

the center of the gun. ¥When the gun was to be aimed

30. Inman, ov. cit., 5.

31, Ibia,
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- obliquely deck eyebolts farther to the slides were employed.32

The layouts of the breeching and tackles during times

of action are well illustrated by Pigure 11.

Firin(d)f o
. Loa.ding. I—’ouﬁang.

Figure 11

Positions of breeching and tackles during action,
U. S. Navy, 1852. (Prom U. S., Navy Dept., Ord-
nance Bureau, Instructions in Relstion to the
Prevparstion of Vessels of war for Zattle, followe
ing p. L28].)

¥ith all these lines and blocks required to averate
muzzle loading artillery in sea service, it is little
wonder ihat writers on British naval history have described
the surroundinge of the guns ac a "maze of ropes and trap-

ings"dangerous to the crews in peace and war, >

32, This discussion of tackles and breeching is
based larcely on Inman, op. cit., 4-5; Jeffers, ppn. cit.,
197-198; and Moody, oDpn..cit., 3207.

33, Robertson, The Zvolution of Navzl Armament, 147,




‘the rammer. Then the projectile was rammed down'on top of

CHAPTER 1V

COMPARATIVE DATA: AMMUNITION, "SIDE ARMS," AND ACCESSORIES

The loading and firing of a muizle loadingz cannon during
the veriod under discussion (1750-1850) were exacting but
essentially simple procedures, First, . the. correct amount .
of powder, elther loose or in 2 cartridge, was placed in the
breech end of the bore by means of a specially desizned ladle
if the propellant was loose powder, or by a rammer if it was
in a2 cartridge. Next, the charge was packed firmly by means
of a wad of hay, straw, rags, or oakum rolle@ into a cyl-

inder or ball the size of the bore a2nd tamved into place by

the powder. If the projectile was a round ball‘and if the
gun muzzlg was in a depressed pesition, anot§er wad would be
tamped‘in to prevent the shot from rolling oput,.

The loading having been accomplished, a priming rod
or pricker was, 1f 2 cartridge had been used, pushed down
thé vent to plerce the cartridgze cover.: Then the priming rod
was removed and the vent filled elther with priming powder
or one of several tyves of "tubes." These tubes contained

powder or quick match. Finally, the plece was ailmed, and
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the priming was ignited by use of a port fire or flint lock.

Ammunition. Hudson's Bay Conmpany records, as has been

seen in Chapter I, clearly show that only round shot and
canister shot were purchased for the.B-pounders destined for
Fort Vancouver. The post inventory! however, reveals that a
modest suvrly of grape shot was 2lso kept st the depot, though
its caliber 1s unknown., Assuming that at least some of the
grape shot may have been sultable for use in 3~pounders, the
ammunition employed in the PFort Vancouver bastion probablj

was as follows:

1. Powder and powder barrels. - British gunpowder of the

period was lergely of a fixed composition: 75 parts of salt-
reter, 10 parts of sulphur, and'15 parts of charcoal. EX-
rerience had shown that this combination produced 2 powder
which would be entirely consumed on explosion, lezving no

residue which might cause a premature ignition of the next

charge.1

The Fudson's Bay Company in 1844, and ovrobatly for a
numbe;»of other years, purchased its powder in London from
Curtis & Harvey and the firm of Pigons & Wilks (or Pigow

& Will;s).2 Columbiz District inventoriass show that the

1. Hughes, British Smooth-Bore Artillery, 43,

2. H.B.C.A., A.25/7, MS, fols. 22d-26; H.B.C.A.,
B. 239/n/71, MS.
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Company bousht at lezast four tyres or crades of powder for
use on the Pacific Slope: canister gunpowder, battle gun-»
rowder, cannon gunvowder, and TPF sunvowder {evidently for
small arms)}. This vowder arrived at Fort Vancouver in 100-
pound barrels or_whole barrels, 50-pound barrels or half-
barrels, and kegs weizhing 66-2/3 pounds.3

Powder barrels made for the British Army at this time

had the following dimensions:

100-1b. Whole barrels 50=-1b,. Half-barrels

Depth 20-1/2 in, 16-3/4 in,
Dia. at top 15-1/2 in. | 12-1/4 in.
Dia. at bulge 16-1/2 in. 13-1/4 in,
Dié. at bottom 15«1/2 in, : 12«1/4 in. %

According to an suthoritative compilation of infor-

metion on British military vractices in 1779, the welght of

powder used in loading an iron 3~pounder for actual fleld

%, H,B,C.A., B. 239/n/71, ¥S, fol 158; H.B.C.A,,
B.223/4/155, MS, pp. 101-102. TFor ths British Army at this
time whole powder barrels were made to contain 100 lbs., but
only 90 1bs. were pleced in them; 50-1b. half-barrels were
loaded with only 45 1bs. of vowder., Griffiths, The Art-
11lerist's Manual, &5, It is not known that this practice
was followed with powder sold to the H.B.C.

4, Griffiths, ov. cit., 85,
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service was one pound. For saluting, the charze was 12
ounces,?

Before tre introduction of cartridges, powder was
loaded into tre barrel by means of a sunner's ladle or
rowder ladle. This was a simvle corper scoop designed to
hold the correct zmount of vowder for a ziven gun. The
loeder would scoop the ladle full of powder from a Dowder
bucket and insert ;t carefully in éhe barrel, open side up.
¥hen fhe end of the b&re was reached the ladle would be
revolved, dumping the charge in the’desired place. The
charge then had to be packed by a wad tamped down by the
rammer.©

Aftér it was found that powder charges coculd be trans-
ported ahd handled much more convenlently by packaging them
in carfridges, trhe use of loose powder was largely discon-
tinued, rarticularly by regular armies énd névies. But the
0ld method long continued in use for smzall-scale, private
armaments, and it may rave been employed at Fort Vancouver
for such purposes as saluting.

2. GCartridces. vThere is no pvositive vroof that cart-

ridges were used in firing Fort Vancouver's 3-pounders.
The devot inventories do not appear to list such items.

Yet "flannel Bzg Cartridees” and "Cartridge Bags" were

5. Soith, An Universal Mllitary Dictionary, 49,

6. Gooding, An Introduction to British Artillery 4n
North America, 53; Manucy, Artillery throuch the Areg, 25,
T3=-74.




64,

~keot in stock as part of the gunner's stores aboard Company

vessels. ' By 1845 the cartridge hai lnng been zenerally
gccepted as thz device to be used for introducing the powder
charge into the gun. Cartridgces couid easily be made
locally. Thus 1t seems reasonable to assume that they were
employed at Fort Vancouver, at least occasionally.

Since the invention of canncon men hazd sought ways to
increase the rate of fire. The idéa of pzckaging the charge
of powder prior to'loading was one of the results of this.
effort, andi by the 1630's vowder bags were widely used in
Zurope, =2lthough in Enzlzand the o0ld method of ladling the
vowder continued to hold favor. By the mid-183th century the
cartridge was generally standard even in England, but 1t
was not until the beginning of the next century/that the
powder ladle was consldered obsolete. 4And even then and for
decades afte:wards loose powder was'empioyed under certain
circumstances and for certalin occasions, such as saluting.

Thé earliest cartridzes appear to haﬁe Séen made of
paper or varchment, but many other materials such as linen,
flannel, =2nd canvas were tried. By 1800 flannel began to
come to tbe fore in Znegland as the most desirable material
for this vurvose, though it was supolanted by serge. But

during the first half of the 19th century, our period of

7. H.B.C., Fort Vancouver, Account Book, 1844, H.B.C.A.,
B.223/4/155, M8, vo. 33, 183,
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- immedizte interest, flanpel was the standzrd wmaterial

employed in the British land and sea services.8 Aﬁd cer-
tainly, as hzs been indicated, the Hudson's Bay Comvany
was using flannel cartridges on its ships in 18449
Ordinarily the flannel to be used for cartridges was
boiled in a glue sizing to stiffen it somewhat and to assure
that powder dust would not escave., Then a baz of the correct
size to fit the caliber gun for which it was intended was
sewn, filled with the svecified amount of vowder (1 1b..for:
a service charge for a 3-pounder), and the top closed.
Jemes Inman, writing about British naval cartridges in 1828,
sald this closure was make by sewlnz the bag up with worsted;
Gooding, 2 present-day authority, says the top was "tied

closed,"‘o

According to a British militery handbook of 1779, the
cartridge for a 3~pounder was 7.42 inches long." Specifi-

cations of about 1845 gave the waight of the completed

8., This short history of cartridges is bzsed on
Gooding, ov. cit., 39-40; Hughes, o0p. cit., 43%; Manucy,
ov, cit., 25. For military hrandbooks maklinz clear the
primacy of the flannel ceortridge in the Britlsh services at
such widely scattered dates as 1328 znd 1846 see Inman, 4An
Introduction to Naval Gunnery, 5; and Atde-Mémoire to the
Military Sciences . . . 124521846 (3 vols., Ln. p.J, 1846«
1852}, I, 33. Adye, The Bomterdier, v. 78, continued to give

-

specifications for paper cartridgzes =t late as 1804. The
paper cartridge for a 3-pounder was 1 ft. 7 in. long.

9. H.B.C.A., B.223/d/155, MS, p. 183,
10. Innan, ov. cit., 5; Gooding, ov. cit., 39-40,.

11, Smith, or, cit., 49. Adye, in 1804, gave the length
of a 3-pounder flannel cartridze as 8 inches. '



3-vounder flannel cartridge as 1 1b, 1/2 oz. <Cartridges
were packed for stowage and transcvort 30 to the box, in
boxes whose exterior dimensions were 2 ft. 6-1/4 in. long,
10-1/4 in. wide, and 10 in. deep. The box weilched 26 1bs.
empty and 55 1lbs 15 oz. filled.’g

%, Round shot. From the time of the earliest art-

1llery‘pieces the most common drojectile was a solid schere.
At first these balls were made of stone, dbut by the perilod
of our interest, 1750-1350, the solid shot were =zlmost
universally m=de of iron, cast in round molds. The solid
cast-iron sphere of fixed welght was so universal, in fact,
that 1t formed the standard by which the caliber of the gun
war determined. Nearly all iron balls showed small mold
marks, but they mattered 1little since the shot were not

intended to fit the bore tightly.'3

The diameter of a 3-vound shot was 2,775 inches. The i,

bore diameter of a 3-~pound gun was 2,913 inches.14 The ?

space between the ball and the surface of the bore was called .

the windage.

12, Alde-Mémoire, I, 3%. These fisures were for both
land and sea service. Flannel cartridges were loaded into
the gun bottom first. Inman, gv, cit., 5. - G

13. Gooding, ox, cit., 40, 47; Manucy, op. cit., £3.

14, Gooding, oo, cit., 1%, revproducing 2 table from
John Miiller's A Treaztise of Artillery (London, 1780). See
also Szith, ov. cit., 49,
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Figure 12

Typical round or solid shot. (From Earold L.
Peterson, Round Shot and Rammers, 26.)

By 1845 it was the usual practice for fleld and gar-
rison artillery to attach the ball to a wooden bottoun or
sabot., These bottoms‘served to keep the Bail froﬁ rolling
and helped to seal the éxplosive gases behind the projectile.
Prior to about 1850 they were attached to the ball by tin
stravs. The sabot hai the same dizameter as the shot, and
it was hollowvwed or disked tQ accept about half the ball., It
was made of hard wood, usually elm or 2lder in Britain.

There were two tyres: one with the grain of the wood running
across the bottom, and the other with the grain lengthwise, D

No evidence has been found of the use of strapred shot
at Fort Vancouver, indeed, the practice does not appear to
have been common in the sea service. For this reason the
sabot i not treated in great detail in this report. But to

comdlete the record it micht be noted that zbout 1845

15. Gooding, op. cit., 47; Hughes, pn. cit., 52.

i
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strapved 3-pound round shot, each welghing 3 1bs. 1 oz.,
were packed for storarce and transcert 30 to thez box, in
boxes 1 ft. 4-3%/4 in. long, 10-2/4 in. wide, and 10-3/4 in,
deep (exférnal measurements), Enpty; th2 box weighed 18
pounds; full it weisted 109 1bs. 14 oz.1'®

4, Canister shpt. Round shot wzs of limited effecti-

iveness when fired against versons from = frontal position.
To meet the need for an anti-personnel weapon several types
of zrtlllery projectiles which would produce z scattering

of bullets over 2 consideradble distance were developed. One

" of trese was the canister or case shot.

After much experiment with different types of pellets,

the British armed services by the latter part of the 1Eth

century had reasonably well steondardized the form of the

case shot as 1t was then termed., It consisted of a cylind-
rical tin case or canlster, the diameter of which was siightly
less than thet of the gun bore. This case was filled with &
nunmber of stall iron shot (lead bullets were sometimes used
as late as 1779). A tin top was then soldered on the cy-
linder,‘and a wooden bottom was attached to the ooposite

end, in 1840 at least, by "stirivs of tin soldered down," It

was consldered necessary to have thé filled canister weigh

16. Alde-Yémoire, I, 33,




69.

arproximately the same as the round shot for the same gun.’7

Prom about the end of the 18th ceantury to around 13850
e number of refinements were made in the cylinder. Tor
instance, a sheet irén bottom was introduced for use in iron
guns,.bﬁt the woodeﬁ bottom continued in service for bronze
guns.18 A technlque was devzloped of filling fhe svaces
between the individﬁal balls in the canister with sawdust
for’those case projectiles intended for field service. For
all other uses the balls were loosely thrown into the case.'?
And evidently by 1845 the weight of the completed canister
shot héd been increased to somewhat more than that of the

20

corresvonding solid shot.

But during the entire reriod under discussion, from

'about,1750 to about 1850, there apvears to have been con-

tinued experimentation to determine the most effective size
and number of shot to be placed in the canister. ILittle is
availlable concerning this matter, but apparently as a result

the speciflications underwent frequent change. Such, at any

17. Griffiths, oo, cit., 9t; Smith, op. cit., t41,
18, Gooding, oon. cit., 42-46,

19. 1Ibid.; Griffitrs, op. cit., 91.

20, Aide-MSmoire, I, 33,
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rate, 1s the conclusidn whichk czn be drawn from the frag-

mentary data found in various‘manuals. 4 sampling of such
 statistics is found velow (211 data for British 3-pounder

canister shot):

1779. Table of Tin-Case Shot
Weirht of each shot , 1-1/8 oz,

No. of shot in case 34
Welcht of tin case 2-1/4 oz,
Length of case ' 4 in,
Weight of case filled 2 1bs. 9-5/8 oz.
1779. Specifications for Tin-Case Shot -- L=nd Service
Weight of eacn shot 1-1/4 oz,
No. of shot in case 34
Welght of tin case 2 oz, 4 dr,
Length of case 3.9 im,
Length of wooden bottom 2.4 in,
Depth of zroove in bottom 0.5 in.
1779. Specifications for Tin-Case £Shot -- Sea Service
weicht of each shot 1-1/2 oz.
Xo. of shot in cazase 31
Length of wooden bottom 2.4 in.
Depth of groove in bottom 0.5 in.

{other figures not given]

1804. Teble of Zn~lish Coese Shot -- Sea Service

Kelght of each shot 2 oz.
¥No. of shot in c=zse 20
¥elght of case filled 2 1lbs. 15 oz.
1804, Table of Enslish Jase Shot -- Comron Lznd Service
Welght of each shot 1-1/4 oz,
- ¥o, of shot in case | 52 [sic 7]
Weight of case filled 2 1bs. 14 0z.2%

21. Smith, An Universal Military Dictionary, 141, 230.

22, Adye, The Bombardier, 256.




1840,

1845,

cege Shot for Sez Service

weight of each shot
No. of ¢hot in case
welght of case filled

Stot, Ccommion Cose or Canicter

weicht of each shot
Xo. of shot in case
weilght of case filled

"Wood Tampeon" [bottom?)

Case Shot, Land or Sea Zervice

Welght of case fiiled

T1.

2 02,
20
2 1bs. 15 0z.22

ks 24

%2 1bs. 9 0z, 3 d4dr.

4 1bs. 3-1/2 oz,

[Packed 30 to the box in boxes 2 ft. 6-1/4 in.
long, 10-1/2 in. wide, and £-3/4 in. deep
(exterior measurements), each box welghin

25 1bs. empty and 151 1bs. 9 oz. filled.]éD

Figure 13 illustrates typical case or canister shot,

Two tyves of case or canister shot.
case shot (From Goodingz, ov. cit., 41).

case

Figure 13

or canister shot

(2nd

23,
ed.,

24,
25.

Left: British
Richt:
(Prom Peterson, ov. cit., 26).

Howard Douglas, A Treztise on Naval Gunnery.. . .

London, 1529), 303,
Griffiths, op. cit., 92,

Aide-Mémoire, I, 33,
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5. Grare shot. Another type of anti-personnel wezpon

which functioned in much the same manner as canister shot
was grape shot, so named because of its resemblance to a
bunch of grapes, In 3779 the British armed services evidently
made thiq projectile by sewing up thick, course canvas into
a2 small bag the dismeter of the ball for the gun in which 1t
was to be used. Into this bags was placed a wooden bottonm of
a diameter to fit the bag tightly. A number of small shot
éere then put into the bag and corded or quilted together
with 2 strong pack thread which Xept them from moving.25
Apparently this type of construction did not last long,
if indeed it had not alrgady been suverseded. Instead, the

canvas bag containing the shot was piaced around a wooden

‘spindle which was attached to a wooden bottom. This bottom,

also called a tzmpion, was below the bag, not inside it . (see
Pigure i&). The top of the bag was drawn in fightly beneath
the top bf the spindle, and heavy cord was used to quilt the
shot firmly into place. Sometime about 1800 the bottom and
spindle came to be made of iron instead of wood. 2T such
projectiles were damaging to the bores of bronze ordnance

and thus were employed almost exclusively witk iron guns.

26. Smith, ov. cit., 140,
27. Gooding, op. cit., 42; Hughes, op. cit., 53.
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" Pigure 14

Quilted grave shot, wooden bottom and splndle.
(From Peterson, Round Shot znd Rammers , 26.)

About the middle of the 19th centurey this quilted
grave shot was replaced by tier or Caffin's grape shot.
The new form was made up of a number of cast iron balls
arfanged around an iron spindle in three tiers separated
by circular iron plates., There were also an iron top disk

and an iron bottom.28 Since it seems quite probzlble.that

28, Gooding, op. cit., 42; Hughes, op. cit., 53-54.
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this new type of grapé shot had not reached the Pacific

Coast of North America by 1845 it is not described in greater

detail here,

As with canister shot, there was a great varistion in
the size and number of balls pleced in a grépe shot. As
early as 1779, “owever, it was decrezd that the number of
balls for sez service should "always" be nine. For land
service, on the other hand, any practicable number and
size were employed. As one military zuthority of that time
wroté, it’had not yet been determined which number and
size answered btegt, ror had exveriments yet proved what
vowder charges were most effective.29

A sampling of specifications, howevef, reveals that
the coﬁposition of 3-vounder grape shot apparently re-
ma2ined failrly stable, 2t least during the first half of
the ninetesnth century. The svecified ﬁumbef'of ﬁine balls
for sea service grave chot seems to have been adopted for
3-pounderilénd service vrojectiles also, although it is

well to bear in mind that after about 1800 3-pounder iron

- guns were obsolete for land service. All figures in the

- following tables refer to grave shot for 3-rounder iron

guns:

29. Emith, op. cit., 140-141,




1779.

Y L1804,

1829.

1840,

1845,

75.

Txperimental rrape shot

A shot witr & totz2l weight of 5 1bs,
performed well in test firing, 30

Table of Grane Shot, for Sed and La2nd Service

welght of ezch shot 4 o0z,

No. of shot [9] Lestimated]
Weight of complete srape 2 1bs. 10-1/2 o0z.0}
Grzve Shot for Sea Service

Welght of each shot 4 oz.

No. of shot [{9] [estimated]
Yelght of complete. grape 2 1bs. 10-1/2 oz,

. Shot, Grare

- Welght of each shot
Fo. of shot 9
Veight of comrlete grape 2 1bs. 9 02,53

Grape Shot, Land or Sea Service

Weight of comrlete grave 2 1bs. 9 oz.
[Packed 30 to the box in boxes 2 ft. 6-1/4 in,
iong, 10-1/2 in, wide, and 8§-3/4 in. deebd
(exterior measurements), each box welghing

25 1bs. emoty and 101 1bs. 14 oz. filled.]3%

6. ¥ads. ¥When separarate components (powder and

shot) were loaded into the gun, 2 wad was used to consol-

idate the powder. A number of materizls were used for this-

purvose, among them hay, straw, and ozkum. The most common

material, probably, was rove yarn, Known as “3unk."35 The

material was rolled into =z tight ball or cylinder of the

same diameter as that of the boré for which it was intended.

30.
31.
32,
33,
34,

35.

Smith, opn. cit., 140,
Adye, on. cit., 257.
Douglas, op, cit., 303,
Griffiths, op, cit., 92.

 Mde-Mémoire, I, 33.

Gooding, ov. cit., 48-49; Jeffers, A Concise

Treatice on the Theory and Practice of Naval Gunnery, 202;

cit., 7.

Manucy, op.

8 oz. [sic, 4 0z.7]



In the U, S. Navy about 1850, 2t least, the junk was bezten
in 2 mold and wrasved with other yarn to »revent the resultf
ant wad from losing its shave. |

Another tyve of wad was used to X=ep round shot from
rolling out of the barrel when it was devressed. The British
called this the grommet wad. It was =z ring of bore diameter
formed of a2 viece of rove with the ends neatly spliced to-

getﬁer. Two rope cross pieces, one passing through the

. strands of the other, were prlaced at right angles across

the ring and then sewed and lashed into place with string.

In the American navy this wad was made of what was called
26 _ _

1

"selvagee," yarns formed into 2 ring.

Side arms. Ordinarily zzch gun had =2 sét of "side
afms," a term employed in artillery varlance to indicate
ihose Pleces of ejuipment used in the loading, maneuvering,
and firing of the piece. They included 2 rammer, a sponge,
2 wad hook or worm, héndspikes, a2 vowder scoop or ladle
(seldom used =after thevgeneral scceptance of,cartridges),

a 1instock, and a prort fire.
It has been seen, however, fhat the Fort Vancouver

inventories mention only the following equipment for the

36. In 1844 the Tort Vancouver depot had 87-1/2 |
hundredweizht of "Cable Junk" 1n storage. H.B.C.A.,
B.223/4/155, ¥S, p. 126,
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. 3=-vounders:

8 Svonges and Rammers
1 Worm
1 Scoop

Since, as has already been vointed out, the guns could
have been overated only with much difficulty unless several
other instruments were availsble, 1t is probably safe to
assume that certazin items were not inventoried. Handsvikes,
for inétance, were undoubtedly made at the fort and thus A
were not carried on the regular lists.of items hon hand"
(1. e. in stock) or "in use."

Thus 211 of the usual side arms are described beiow
with the thoughkt that there was oprobably, 1in addition to
the eight rammers and svongss, %t léast one of each of the
others in the bastion.

1. Ramnmer. Thé rammer WS composéd of two parts: the
head and the staff. The head wat 2 wooden cylinder (of elm
in the British‘services; of "any tough wood" in the U. S.
Navy) whose dismeter and length were equal to or a very bit
less than than the dizmeter of the shot of the gun for which
1t was intended. The head was hollowed at one =nd "to
receive the ball" and to enable the grommet wad to be
rammed "close home." The other end was fastened to the
stave with wooden pins.

The British staff was made of ash and was about 14
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“inches longer than the bore for which it was intsnded. 1In

the American navy the staff was only six inches longer than
the length of the bore. To prevent faulty or double load~
ingz, marks were often nlaced on the étaff to indicate to
the loaders when the different parts of the charge were
properly seated.

Very frequently the rammer head was placed on one end
of the staff and the scvonge on the cher. As 1s shown by
the post inventories, there were eight of these combined
"sponges and rammers" in the Fort Vancouver vastion. >

A sponge and rammer is illustrated in}Figure 15. A
srlendid examrle of this dual side a2rm can be seen in the
naval history exhibit in the Museum of History and Tech-
nology, Smithsonian Institution, ¥Washington, D. c.

2. Sponse. The sponge, which was dipped into water
before use, was pushed down the boré to Quench any smolder-
ing grains of powder or other materials which might have
remained from the vrevious firing. Iike the rammer, it was
composed of a head and a staff. The head was, in the
British services, a cylinder of elm wood about & inches to
1 foot long with a diameter somewhat less than that of the
bore of the gun 1t was intended to‘serve. The head was

covered with lambskin, wool side out, which was attached

37. Goodinz, ovr, cit., 52; Jeffers, op. cit., 199-200;
Manucy, oo, cit., 745 Smith, ov. cit., 48,
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with glue or nails.38

The staff wae like that for the remmer, 2nd 2s has
been seen, the sponge was often placed on the opposite end
of the same staff as that used for the remmer. Sometimes
the worm was sesated 2t the sxtremity of the sponze hezad in
order to save the time involvad when =2 separatelworm wes
employed to remove fhe remains Qf the cartridges‘39

4 typical svponge is illustrated in Filgure 15. What-
;ppear to be four original sponges, with staffs about four
feet long, are to be seen in the navlgation and exploration
exnhibits in the British Coluzbla ProvinC1gl-Muéeum, Victoria,
B. C.

3. Worm. The worm, wormer, or wad hoosk as 1t was

‘variously known is a difficult device to describe, but it

is easily comprehended thrrough 1llustration (see Tigure 15).

One authority has aptly termed it "2 double screw, something

w40

like a pair of intertwined corkscrews, An earlier writer

28, The present writer has found no specific data on
the dimensions of the sponge head, Manucy says it was about
one foot long and "the same diameter as the shot." In the
U. €. Navy in 1850, however, the hesad was 8 inches long and
one inch lzes in diameter than the caliber of the gun. In
view of the thickness of the lambskin with wrkhich the head
was covered, the lstter dilametsr would seem the more reasone-
eble. Jeffers, opn. cit., 199; Manucy, oD. cit., 73.

339, In addition to tre sources cited in the previous
note, this descriptior of the svongs 1s based upen Gooding,
op, cit,, 199; and Smith, on. cit., 48,

40, Manucy, ov., cit., 73.




descrivbed it as comvosed of ﬁwo stiral branches pointed and

turned in ovrosite direétions, secured by rivets to a staff.4‘
At any rate, when pushed down the bore and twisted, 1t

ceuzht any vlecss of wad or cartridge bag remaining.in the

barrel. An sccumilation of such fragments could block the

base of the vent and thus make the gun inoperable,

. C'W
POWDER LADLE
. ENGLISH SPONGE AND RAMMER
<= — - -
ow ,
O C
Q - i i

ENGLISH STRAIGHT HANDSPIKE

Figure 15

Typical side arms employed in the gervice of smoothe
bore, muzzle-loading ordnance. {(From Harold L.
Peterson, Round Shot and Rammers, 37.)

4, Handsvikes. In essence, handspikes were merely

levers or‘”big pinch bars" employed to move the gun carriage

4y, Jeffers, op. cit., 200; see also Gooding, o3.
cit., 52. .
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and to 1ift the breecﬁ of the gun so that the quoin could
be ad justed., There were é number of types of handscikes,
but basically they were stout wooden poles about six feet
long shod at one end with iron. ‘

British avtillery handsrclikxes were made of ash, They
wers sometimes round, six to seven feet long, with 2 rather
small iron-shod tip at one end (see Figure 15). Such spikes
weighed about ten pounds each.

A more usual British tyre, evidently, was an ash bar
five feet long. The top vart of this staff was round in
croés section, the dlameter measurement at the tip being
1.25 inch. The bottom 1 foot 9 inches of the bar was square
in cross seéticn, the diameter being 2.75 inches., Evidently
this bottom portion ﬁés covered with iron, though it is not
so stated in Griffiths's 1840 artillery manual which describes

the lever. This handsplke weilghed 6.4 1bs.42

P T ]

T

p— — T
Figure 16

U. S. Nevy handspike, 1862. (From Zdward Barrett,
Gunnery Instructions . . . [New York, 1862], 14.)

42, Griffiths, The Artillerist's Manual, 85,




(see Pigure 16},

In the American navy about 1862 the handsvike was of
oak or hickory. 3eginning at one end and for about one-
third of its length the lever was rectangular 1n cross
section éhd shod with an iron shoe. The remaining §ortion
was round in cross section, smaller in dismeter, and unshod

43

5. Powder ladle., The function of the powder ladle or

powder scooDp has already been described, so it will suffice
to repeat here the words of ons authority who wrote, "it
was not only the measure for the powder but the only way

to dump the powder in the bore at the prover piace."44

The ladle was simple in construction: a cbpper SCo0D
mounted on a cylindrical wooden head'or wooden disk which
in turn was attached to a2 staff of the same type and size
as that of the rammer {see Figure 15).

But though uncomplicated, the ladle héd to adhere
rigidly to desizn standards and specifications. The
length of the copper séodp had to be such that the ladle
would hold exactly the correct charge for the gun involved.
After41750 this length4generally was three times the shot
diameter. The dilameter of the scoop had to be such that it

fit the bore of the zun quite closely. The thickness or

- 43, Gooding, op, cit., 53; Jeffers, on. cit., 20;
Manucy, 0o, cit., 75, A photograph of an incomolete but
orleinal British handsvike is to be found in Hughes, go.
cit., 47, "

44, Menucy, ov. éit., 73,
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gauce of the copper was trhe same as the wirndace of the
gun, "that is, the copper was just thick enough to fit
between ball and.bore."

After the ceneral accevtance of ‘the cartridge, the
scoop.was seldom used for loading loose powder, except for
salutes and at places where cariridges were not readily
available, It was retatned, however, for extracting shot

and to remove loose prowder from a torn cartrii.dge.a5

T IStnndard length
measored full weight
of ball in powder

~ -('ﬁa-i-;lmgth vam
4/5 of full weight-

-\

/‘\"{3{;' |

»

24 calibers

(bllher-" )
U
B
1
] .
@
]

o

Figure 17

Pattern for a 16th century vowder scoov. After
1750 the. length was generally reduced to about
three times the shot dlameter. For a 3-vounder
the scoov held one vound of vpowder for a service
crarge (to fire a2 ball). Twelve ounces was the
charge for saluting. (From Manucy, Artillery
through the Aces, 75.)

45, Gooding, oo. cit., 53; Jeffers, op., cit., 200;
Manucy, oo, cit., 73.
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6. Linstock. The earlisst method of 2xploding the
charge in a muzzle-loading c2nunon was to pour loose vzowder
down the vent and ignite it by =2vvlying a hot viece of iron.
Since theHheating of irons was 1nconvénient, this method
was superseded by the use of =2 slow-burning match, Once 11t
by flint and steel or some other means, the slow match
would remain alight for hours, =always ready at hand for
igniting the charge, _

The match by 1800 ﬁsually Consisted of three loosely
woven strands of hemp bolled in lees of oid wine or sozked
in a2 solution of saltveter or wood ash éni treéted’with
lead acetate a2nd lye, the Whole.wrappgd with an outer layer
of hemp strands. Sometimes cotton rope was used for these
purposes. A rope so treated would burn at the rate of only
about one yard in eight or nine hours. | |

The slow match was carried wrapped around a wooden
staff. In trhe American navy in 1850 this staff, called a
linstock, was of turned wood, about 2-1/2 feet long, with
a ferulé and point a2t one end. The other end was vierced
by a mértice £ inches ‘long. The nmatch was wqund arcund this
staff»wifh one end placed through the mortice, where 1t was
sécured“by a pég. | |

Sdme linstocks were similar in nature but had forked

heads so that two matches could be held. British army
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linstocks ware sometimss guite long, with ornzmental heads

shaped something like those of halberds. Several tyves of

linstocks are 1llustrated in Figure 18,

Figure 18

Typical linstocks and a portfire. Left: Forked
linstock. Middle: Portfire and English style
stock. Right: Linstock with hole. (From
Peterson, Round Shot and Ramuers, 37.)

Evidently the linstock was often used direcliy to set
off the charge. For that reason the stick was long enough
to permit the cannoneer to avold the gun and carriage during
recoil. But by the 19th century the mofe usual arrangement,
at least in the British service, was to set up the linstock

near two or more guns and to carry thz flame to the vent of
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the individual wearvon by =2 device called the portf}re.46

7. Portfire. The portfire was "a stiff tube made
of layers of paver 16-1/2 in. long, and contained a
composition which burned at a2 rate éf one inch in sbout
e minute.” When acvout to fire, the runner iznited his
portfire from the linstock and zpplied it to the vent
when the order was given. To keep the guhman free of the
recoil, the portfire was carried 1ﬁ a portfire holder (see
Pigure 18).47

It is not known that linstocks and portfires were
employed at Fort Vancouver. They certainly could have
béen, since they represented a ccmmon zethod of igniting
a-cannon ctharge in the Eritish army, at least uv to atout
1840, On the other hand, it is possible that a simpler
method was consldered sufficient at Fort Vancouver,

It should be noted, also, that about 1790 = flint
lock attached to the breech of the gun began to be sube
stituted for the linstock and portfire at sea. This

device had to be fitted and attached to the primling area

of the breech. Since such firing devices are not mentioned

46, " This descriotion of the linstock is based closely

upon Hughes, ov. cit., 48; Jeffers, ov, cit., 200; and
Manucy, g2, cit., 2¢. A chotograprh of the halberd-like
linstock will be found in Hughes, oD. cit., pr. 47.

47, Hughes, op. cit., 48,
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as being purchased with the Z-nounders for Fort Vancouver,
it seems unlikely that the Company considered them necessary.
Por this reason flint locks are not treated in this study.48

Racks for side arms. The larger side arms for the

two 18-pounders trat stood in front of the chief factor's
house at Fort Vancouver were stored‘horizontally on brackets
affixed to the face of the front porch, 1In the bastion

they may have been stored in a similar manner on the interior
walls above the ports. Simrle wooden pegs set into the walls
on a slant probably sufficed for racks. Zvidently the usual
practice on warshics, where space was more limited, was to
house the side arms vertically, but the rather elavorate
racks required were undoubtedly not considered necessary at
Fort Vancouver.

Accessories. Ordinarily = btattery of artillery or

a vesgel of war was supplied with 2 number of additional
pleces of ecuivment which were needed in order to kesep the
gune in actlion over an extended period. Such items included
scravers 2nd "searchers" for examining the bore for cracks

or holes, and drille and zugers for clearing the vents.

~ But since the Fort Vzncouver inventories do not mention

such specialized items, it must be assumed that, for the

most part, they were not present. Guns whose pdrincipal

48, This account of the vortfire is based almost
exclusively on Hughes, op. cit., 43-49,
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anticivated use was saluting could be expvected to remain
serviceable for a considerable time without such auxiliary
equirment,

But'there were other secondary accoutrements, also not
inventoried, which almost any battery of suns at that »erlod

might be expected to have at hand. ‘Undoubtedly the guns

could haves been opefated without them, but they were virtualiy

essential for efficient or safe firiné. dmong such articles
éere thé priming wire, orimer tubes, Watei bﬁcket, budge
barrel, passing box, match tub, and torpion. Since most of
these items could easily have been fabrid?ted in Port Van-
couver's own shops, they perhavs were not considered as
1tems to be inventoriled.

1. Primin# wire. The priming wire, also known ac the

vent pricker or the sunner's otick, was employed to clear

the vent and also to vprick a hole in the cartridge so the
eriming fire could reach the charge. It had several differ-
ent forms. Generally it was simply a heavy iron wire,
sufficiently hardened to be stiff yetnnot g0 brittle as

to break if accldently hit by the rammer. One end was
terminated by a loop or ring which served as a handle; the
other end ﬁas‘sharpened to a point.  Sometimes the wire

was attached to a wooden handle much like that on a modern
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1ce rvick, excert trat it was round and formed to fit the

hand.49
If cartridges were not used a2t Fort Vancouver, a

priming wire might not have teen essential. Yet the need

for an occaslonal clearinc of the vents would have made

one or more highiy desirable.

MlNG WIRE
GX\ PRIMER TUBES

Figure 19

Tyoical priming wire and priming tubes. (From
Peterson, Zound Shot snd Iemners, [65].)

2. Primer tubes. The usual early method of "charging

the vent" was simply to pour enocugh powder from a horn or
flask down the touch hole to fill it-and then ignite it
with a2 linstock or portfire. In an effort to imorove the
rate df fire the Venetlans as early as the 14th century

introduced a powder-filied tubz which could be pushed into

49, Jeffers, ov. cit., 199; Manucy, ov. cit., 26,
A vhotograch of & vent oricker with a wooden hsndle is
to be found in Fughes, o=. cilt., p. 48.
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the vent,

By about 1765 the British had adopted a tube made of
tin, about five to six inches long and 2/10 inch in dal-
meter. The bottom =nd was cut on a slant, "in the form of
a [quill] pen," and strengthened with solder so that 1%t
could‘pierce tre éartridge without bending. 4 Quick
(fast-burning) metch was then threaded through the tube and
sealed in place at the top with mealed powder'moistened
ﬁith svirits of wire. A cap of parer or flannel, steeped
in spirits of wine, was tied over it to prevent the mealed
powder from falling out .50

By 1778 the tin tube had largely beeﬁ revlaced by one
of goose quill. It opefated on the same method excevt that
by 18OQ the quick mestch had been replaced»by‘a mixture of

' which was

mealed powder "mixt stiff with spirits of Wiﬁe,'
more rellzble.?! This form of the tube seems to have been
that emnloyed gquite generally up to nearly the middle of the
19th century,.and it probably was the form‘used at Fort
Vancouver if tubes were used there af all,

- It has been seen that the Douglas flint lock mechanlsm
was used to ignite artillery in the 1780's or 1790's, but

for many years 1t was widely adopted only at sea. Detonating

quills, ignited by 2 blow from a lock, were introduced in the

50, Smith, o», cit., 141, A somewhst different
description is given in Goonding, op. cit., 50. Hughes,
op., cit., 49, zives tre formula for meking quick match,

51. Hughes, 02, cit., 49,
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British service between about 1840 and 1845, but they
probably were not emcloyed at Fort Vancouver at that time.
Priction tubes were not introduced until =zbout 1853, so

they playéd no pzart in tre =zrmament 2t the Com:any‘s western

headquarters on the Columbia.52

3, Water bucket. In the Eritish services,‘the bucket
used to hold the water for moisiening the sponge was made
?f leather.53 M though specifications are not readlly
aveilable, it was shaped like the one shown 1in Flgure 20.

On vessels of war and, it may be assumed, in fort-
ficatlons, trere was need to take precaﬁt;ons égainst
conflagrgtions durings action. Thus a fire bucket was
usuzlly vart of the equipment of eacﬁ gﬁn. In the American

navy about 1850 the fire bucket was of leather, with a

Figure 20

English water bucket. {From Peterson, Iound Shot
and Rammers, D. 37.)

52, In =2ddition to Huches and Smith, this discussion
of tubes is bzsed on Gooding, ov. cit., 50-51; and ¥Manucy,

OEO Cit., 26"27.

5%, Rudyerd, Course of Artillery . . . 1793, rlate 42,
The use of the leather bucket for trhis rurvose may have
epplied onlv to field artillery. On vessels of war the
mstch tub was filled with water when clearings for actlon,
and it may have t=en used to moisten the svonge.
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leather-covered rope hzndle., ¥hen not in use for ex- !
tinsuishing fires it hunz uvon a hook petween the gun ports.54

On shivboard it was the usu=l »ractice tc dror the
bucket on-a line through the port into the s2a to get
water, but such =2 handy source was seldom available at
inland vosts such as Fort Vancouver. It would aprear
logical, threrefore, that water barrels were kevt full
at all times in the bastion for use during fire and emer-
cencles.

4, Budge barrel. The budge barrel, on American

warships of 1850 st least, was a copper-hooped'wooden keg
supplied with a cover of bag leather which was pursed or

drawn together by a cord drawn through holes in the cover.

.The cord also passed through a cap or hood which closed

the arerture. It was used for bringing loose powder from
the magazine for such purposes as firlng salutes,?>

5. Passing box. The passing box or powder bucket

was, in the days when loose powder was employed, a2 rather
small leather container, described as a "covered bucket,”
used to bring the charge to the gun. From it the loader

filled his lzdle. Zven after the use of cartridges became

54, Jeffers, on. cit., 20t.
55. Ibid., 202,
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general the vassinc box was retained for carrying the
vowder bags.

In 1850 the cvassing box in the United States Navy was
a leather cylinder the inside diameter of which equalled
the caliber of the gzun. Its lensgth was defined as "suff-
icient to contéin the charge.” It had a cover secured by a
lanyard. It was used to protect the cartridge from accidental

fire during transit from the magazine to the gun.55

Figure 21

American budge barrel, (From Peterson, Round
Shot =2nd Rammers, [65].)

56.  Jeffers, ov. cit., 200; ¥anucy, 03, éit., 25.
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6. Match tub, In the American navy the match tub
was a wooden container, shaped like 2 truncsated cone. It
had a round wooden cover vierced by several holes. ‘It served
to hold fﬁe match when the sun was ndt in use, but during

57

the process of clearincg for action it was filled with water.

Flgure 22

British artillery tomrion. (From Peterson, Round
Shot =2nd Rammers, 37.) _

7. Tomvion. 7The tomplon was a wooden cover which
closed the muzzle of the gun and prevented the entrance of
moisture. It fitted loosely into the bore, but it was
attached by a lanyard to a wad which fitted the bore

tightly.58

57. Jeffers, on. cit., 200-201,
58, 1Ibid., 201,
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CHAPTER V

COMPARATIVE DATA: MUSKET RACKS, ARMS CHEZSTS,
AND OTHER FUANISHINGS

. During the spring of 1849 new bastions were erected
at Fort Nisqually, a Hudson's Bay Comrany vost at the south-
ern end of Puget Sound. The post Jjournal on May 7 recorded:
"Cowie finishing Bastions within, Linklétgr'making-two 'arm
chests,'" Three days later it was notei that these two men
were "furnishing Bastions inside setting up stands for
ni

Father A. G. Morice, the nioneer historian of the
British Columbia 1nteriér, visited several Company posts
during‘the 1580's while they still retzined their defensive
works. Fe recorded that each bastion contained "a stand of
large muskets."? The Fort Lancley journazl for November 14,

1827, mentions that two men were "Cleaning the arms in the

bastion.">

1. Victor J. Farrar (ed.), "The Nisqually Journal,"
in ¥eshincton Historicsl Cuarterly, X (July, 1919), 215.

2. A, G. Morice, The Historvy of the Northern Interior
of British Columnbia (revrint ed., Fairfield, rashington: Ye
Galleon Press, 1971), 113, *

3. Douglas Leechman, Notes and Comments on FHudson's

Bay Company Trading Posts . . . (typescrirt, 1958), section -

on bastion, ». 2.



96.

Thus, although no'positivé evidence has yet come to
light to show that small arms were kept in the Fort Van;
couver bastion, there is ample testimony to the effect
that such a practice was at least not unusual at Company
posts in the Columbia District. 4And it seems reasonable

to assume that some provision would be made for keering

_riflesf muskets, and other small arms ready at hand in the

bastlon during times of emergency even 1f such weapons
were not stored there on a2 permanent basis.

Indeed, such records zs are avallable tend to show
that smz2ll arme were not kept in the Fort'Vancouvér bastion

es a regular procedure, though the evidence is certainly

‘inconclusive. In the first place, the present writer has

fourd no inventorlies for the bastion as such. As has been
seen, the 3-pounders were listed elther as "naval stores" or
as "Cannon &c," under both of which headincs were also
recorded many items known not to have been in the block-
house.(ﬁ_k

0f course the fort sazles shop, the Iﬁdian trade shép,
and the warehouses cdntained numerous rifles, muskets, trade
guns, and other weanons. But these ltems were part of the
Company's stock in trade and were not considered as being
weapons kept on hand for the defense of the establishment,

though undoubtedly they would heve been employed had the



97.

post been attacked. The onlj emall arms which proverly

can be consldered as Company vrooerty designed svecifically
for defensive nurposes were "46 Muskets, old," "2 boarding
Pikes," and "2 small swivel Guns" which avpear on various
inventories of "Articles in Use == in Stores" between 1844
and 1848, %

Theuinference to be drawa from this fact is that these
weapons were kept in one or more of the warehouses (which
the H.B.C. called "stores"). There is no certainty about
this matter however...It i1s possible that muskets physically
located in the bastion would:still be inventoried as "In
Stores." | _

Unde; the circumstances the only safe c?gclusion seems
to be fhat; in view of the kunown practice at}éther Western
posts, the officers at Fort Vancouver would have made pro-
vision for storing small arms in the bastlon even 1f these
Wweaoons were not to be housed there during times of peace.
In addition to arms chests and musket racks, there quite
possibly were other "furnishings" in the blbckhouse,
princinally to keep the work ready for ‘emergency actlon,

Di}igent research has uncovered no svecific. inforzation

about the design of these chests, racks, and other furnishings.

4, TFor examvles, see H.B.C.A,, B. 223/&/155, MS, p. 143;
H.B.C.A., B.223/4/181, ™S, ». 157.
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in bastions at other Eudson's Bay Company posts. The only
original wooden blockhouse which survives is st Nansimo,

B. C., and it kas bveen much asltered inside. It has been
pecessary to turn to military sources for coﬁparative data,
and how far tﬁese are applicasdble 1s highly ﬁncertain. The
followlng peragravhs present what 1ittle information has
thus far been uncovered.

Arms chests., No svecifications or drewings of British

military or naval arms chests have thus far bzsen seen by

the bresent writer. In fact, 1t 1s not even possible 1o
sugrest dimensions for such chests, since there seems no way
6f knowing which model or models of zun the "46 Muskets, olgd,"
were. Zven if 1t could be demonstrated that they were gov~
ernment-pattern muskéts,-there were several types‘of "Brown
Bess" muskets 1n circulation at that time, with bgrrel lengths
being, for the most common models, either 42 inches or 39

i‘nohes.5 Indian trade muskets also avpear to have varied

5. The zarliest Long Land Pattern Musket ("Brown Bess®)
had a barrel 46 in. long, but about 1765-1768 a new musket,
the Short Land, with a barrel 42 in., long was adopted for
standard military use. Under the exigencles of the wars with

France the so-cglled Indla Pattern Musket, with a 39-in. barrel,
_was adopted between 1794 and 1797, and hundreds of thousands

of muskets of this size were produced before the Board of
Ordnance returned, briefly, to the 42-in. barrel about 18502~
1803. The 39-in. barrel was soon reinstated, however. After
1814 both 42-in. and 39-in barrels were manufactured. Howard
L. Blackmore, Briticsh Militsry Pire=srms, 1550-1550 (London:
Herbert Jenkins, 19c1), 443 Anthony D. Darling, 2ed Joat and
Brown Bess (Ottawa: Museum Restoration Service,. 1970). 19, 36,
40, 523 illiam Greener, The Gun (reorint ed., Forest Grove,
Oregon: Normount Technical Publications, 1971), 206-207




in length.6

In short, thz bes®t way to adrtroach the matter of arms
chests would seem to be to first acquire sever=l muskets of
the period {(or reproductions) for display in the cases.
Then the arms chest could be built to fit these weapons
along the generai lines of fun cgseé in usé by the military
today (or in the pattern of the earliest chests that can be

located).

Musket racks., It has been seen that bastions in

Western Hudson's Bay Conpany posts frequently cbntained
racks for two types of small arms: muskets and musXetoons,
Picturés of these wezavons will be found in Plates XV and
XVI. _No musketoons seem to have been carrizd on the Fort
Vancouver inventorles, however,.so bnly racks‘for muskets
will be considered here.

When designing'racks'for muskets,'the’dimensions
of those weabons should be taken into consideration. vEut,
as we have seen, the lengths varied. FHowever, for purposes
of discussion, 2 musket with 2 39-inch barrel -- a frequently
employgd length ~~ will be teaken as standard. Such a cun
ned an v’bverall lensth of about 54 inches. The butt plate was

4-3/4 inches long.?!

6. Carl P. Russell, Guns on the Zarly Frontiers . . .
(Berkeley: University of California rress, 1957), 103=121.

T« The overall and buttyvlate dimensiocns were measured
by the writer from an actual specimen at Fort York, Toronto,

May 15, 1973.
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Several originzl 3British army racks for this type of
musket were in the blockhoucse at Fort York, Toronto, when
restoration of that militery vost was vezun in 1932. Re-
productions were made and are now to bte fcund rlaced at
about 2-1/2-foot intervals around the insides of the
blockhouse Walls.8

~ This structure was built in 1813 and was occupled by
troops until at least 1841, Thus it was not very far
separated in time from the Fort Vancouver bastion. PFurther,
at least two of the Comrany's "gentlemen" in the Columbia
District had served in Canadlan regiments during the War
of 1812 z2nd rerhavs could have brought this idea for a
musket rack with them.9

Each musket rack in the Fort York blockhouse consists
of two maln parts: (1) a rest or holder forAthe gun butt
chiseled into one of the heavy vlanks which forﬁ.the top of
the firing step, and (2) a Wrought iron bracket affixed to
the blockhouse wall 37 inches above the butt rest (see
Figure 23 and Plate XVII).

The butt rest is a slanting recess cut into the top

~of the firing step. The long dimension, 5 inches, runs

8. J. A. McGinnis (Managing Director, Toronto Hiét-
orical Board) to J. A. Hussey, Toronto, July 25, 1973, MS.

9. It should be noted, however, thzt thece men, ¥William

Kittson and Pierre Pzmbrun, were both dead by 1845 when the
Fort Vancouver bastion was built.
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varallel to the blockhouse wall; the width of the recess
1s 2 inches; the depth slants from nothing at the end

away from the bracket to 3/4 inch to 1-1/4 inch at the

 end immadisztely under the bracket.‘o The end under the

bracket is rounded to hold the stock of the gun. The
recess 1t set out about four inches from the wall (see
Picure 23).

| The wrought iron bracket consists of a t/2-inch half-
round bar, the ends of which taper and curvevoutward to
form semi-circular hooks (see Pigure 24 and Plates XVIII
and XIX). This bar is welded to an iron pnlate 1/8 inch
thick and mezsuring 4-3/4“ x 1-3/4", The plate, in turn,
is affixed by screws to a 6" x 3" wooden base which has
beveled edzes on the outer surface. The screws 2re an
anachronism. "In'the early 1800's square-headed nails X
would have been used. |

The bracket is not centered over the butt rest,

Rather, the deep end of the butt rest is directly under
the end of the right arm of the bracket (as viewed from

the front}).

10. Zvidently the deoth of the recess varies. The
one measured by the present writer was about 1-1/4 inch
deev.  Seemingzly another measured by Mr. J. A. McGinnis
was only 3/4 inch deen,
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Musket rack, Fort York Blockhouse. Toranto. Lower
portion: View of rack from front, showing fire step
with bracket on wall above butt rest. Upper portion:
Detailed top and slde views of butt rest.
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As far ac 1s kﬁown, there were no fire steps at Fort
Vzncouver. Thus if the Fort York type musket rack is
selected for the reconstructed bastion, the butt rests will
" have to be cut into the wooden floors of the upper two
stories, ©On the zround story, which in the'reconstruction
will rave a comvacted earth floor, some other arrangement
will be necessary. Some type of shelf or brackel seenms
indicated.

No British model for such a butt fack having been
found =2s yet, 2 vlan for azn infantry musket rack 1in a French
army barracks, about 1854-1856, is presented in Plates XX
and XXI. It is not susgested that this plan be followed
or even adapted for use at Fort Vancouver, The French
réck, which evidently was suvported by =z metal bracket, 1is
much too elaborate for a Hudson's Bay Company post. But
it‘is-thought that the rlan might indicate in a general
way how 2 wooden rack‘might pe shéped to supvport a wooden
shelf into which the Fdrt York type of butt rest might be
cut;

It perhavs should be noted here for the record that
the gun vorts and zun slits}On the ground floors of military
and frontier blockhouses ordinarily wer; vlaced rather high,
‘so that peréons could not ezasily shoct throusgh thenm frém

the outside. Therefore the defenders inside the blockhouse,
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in order to be able to shoot out of theam, had to be in an
elevated position, =achieved by a fire step or by & floor

raised abovs ground level.

There is snother avallable British military gcun

“rack which mizht be considered for adartation for use at

Fort Vencouver, though it 1s of a later period. The

barracks at English Camp on San Juan Island, Wwashington,

occuvied by Royal Marines during the 1860's still stands.

Before restoration was undertaken by the National Park

Service, a remnznt of the original gum rack was found.

A plan of the remaining portion is given in Plate XXII.
Since the existinz section of the raék, decigned to

hold the gun muzzles, was zfZixed to the wzll 5 feet 11

inches above the floor, it 1s obvious that the butts of the

weapons must have rested on a shelf or bracket. For a
54-inch musket, since only the barrel would fit into the
upper bracket of the San Juaﬁ rack, the butt rest would
have to be zbout 18 or 1S inches above the floor. And,
for this tyre of r=cxk, the longz axis:of the excavated butt
rest would have to be at right angles to the #éll.

Lightins arrancements. Although no mention is made

in avallable inventories or descrivtions of =any lantérns,

“lamps, or other means of artificial lighting in the bastion,

it is not unreasonable to suppose that some provision
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was made to that end..  ¥%hile th= interior of thz octagzonal
cap_would h=ve been féirly light during the deytime if the
gun ports were ovened, the two lower stories must have been
qﬁite dafk even on the brichtest dayé. And since the bastion
Qasvat least prartly intended for defensive csurposes, some
provision might well havs been made to susply iight on shorf
notice for night actions.

) Thus it is not unlikely that each floor of the bastion
contained one or more lanterns. And since oll lamps were
not often installed in the Comvany's posts during the 1840's,
it is virtuszlly certain that the source'of 111ﬁmination in
any such lazanterns would have been candles.

There seems no way of determining what type of lantern

'might kave been used for this purvose, but azain 1t seems

reasonable to suppose that the flame would have been well
vrotected in an areaz where gunrvowder was eﬁployed. Naval
vessels had battle lanterns for use in such locations, and
the Hudson's Bay Company may well have followed this pre-
cedent. In the United States Navy during the 1850's, 2t
least, the battle lantern was made of a2 hexaconal copper

frame, glazed.“

11, Jeffers, op., cit., 201.
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Typical lanterns used iﬁ Canada during thebperiod
1763 to 1830 are shown, amons other lightings devices, in
Figure 25. Since such itews had long pefiods of use at
Hudson's Bay Convpany  vosts, tﬁese tyres of lanterns would

not necessarily have been outmoded at Fort Vancouver.
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Pigure 25

Canadian lirchting fixtures, 1763%-1830. (From
C. W. Jeffreys, The Picture Gellery of Canadien
Fistory [3 vols., Toronto: The Ryersomn ?fress,
1942-1550]), 11, 203.)
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Water barrels. No mention is made 1n the avallable
records of the presence of watef barrels in the bastion,
Yet water would r=ve been recuired in modest quantity for
wettine the soonges during firing. Also the Hudson's Bay
Company, =lmost sbove 811 other dangers which might threaten
its Ddsﬁs, fesarad fire. It seems reasonsble to suppose that
a supply of water for the immediate suppression of any flames
that might bfeak out would be kept on hand at such a vulnerable
location =s the bastion. For these reasons there is a good
possibility that one or more barrels of water were kept
constantly full on each floor of the blockhouse.

The danadian Historic Sites Service in Ottzawa has made

a study of barrels at Hudson's Bay Company posts and has

‘developed a source of supply for such containers made in

the old style. If it is decided to place barrels in the

bastion, it is sugrested that inguiry be made of that

Service.



CHAPTER VI

ADDITIONAL NOTZEE ON BASTION CONSTRUCTION

Since the completion of volume I 6f the Fort Vancouver
Historic Structures Report a few ffagments of information
have become availaﬁle which throw additional light upon |
details of vastlion construction. The present rervort seems
a convenient place to note this data so that they may be
considered before reconstruction has reached its final
stages.

‘Gun vort lids. On vage 43 of the Historic Structures

Report, Historical Data, vol I, attentlon was called to the

fact that the 1860 photographlof the bastion appeared to

show that there may have been round holes or éorts in the

shutters or 1ids which closed the gun vort openings but

that the picture was not sufficiently clear to mzske certain.
Durings May, 1973, the vresent writer had an opportunity

to exaﬁine what apparently 1s one of the original or very

early prints of this picture in the Provincizl Archives of

British Columbia (Photograph No. 11074). It is now possible
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to state that each 11d definitely contained a2 round port,
though each zpveared to be plugged by a light-colored
materizl when the dhotozravh was tzken in 1860, 1

Teckle for ovnening cun rort 1ids. In the Fistoric

Structures Zenort no rrecise method was suggested for

openiﬁg the square gun port iids. Trese lids, or shutters,
vere hinged along the too and ovened outward from the
bottom; and it was suprvosed thzt, like those at Nanaimo,
éhey were raised from within by ropes., The instailation

of iron ringes on the outside of each shutter near its lower
edge was recommended.2 But the exact method of arranging
the tackle to accomvlish the raising of tﬁe 114 was left
unmentioned. | '

There has been an implication throughout the present
rerort that many features of the artillery at Fort Vancouver
closely varzlleled correcponding features in the ships of
the Royal Navy. There is no proof of this similarity, but
its exlstence 1s a reasonable assumption whén one considers

the welght of precedent znd example in determining conduct.

1. Not entirely ruled out. however, is the rossibility
that these vorts were vainted on the shutters, though in
such case why they avrearsd so fresh in 1860, when the fort
had not received meaintenance for several years, is difficult
to explain., To settle this question, 1t is suggested that
the Royal Zngineers Archives, Brampton Barracks, Kent,
England, be asked to meke an enlsrgement from the pertinent
section of the origiral szlass negative, In fact, it would
be well to get a series of enlargements showing every
bulldinz in the thrse 1860 vhotographs on a large scale.

2. TPussey, Elstoric Strucures Revort, Historical Data,
Fort Vancouver, vol I, pp. 42-43,
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Thus it is vossible trat the arrsnrements made for
ralisng gun port 1ids on British naval vessels may also
have been used at Fort Vancouver.3 Dudley Fope in his
book, gggg, provides & drawing which devicts the Rojal
Navy's 113 tzckle at about the time of the Napoleonic wars.4
The sources upon wh;ch it ies vased are not indicated. For

what it 1s worth, an =2dantation of the picture 1s vrovided

in Figure 26, It shows the tackle as made fast when the

114 was raised.

Since Pove does not vrovide z view of the outer face
of the gun vort 1id, the mechanics of the arrangement czre
difficult to recohstruct. It would seem to the present

writer thet it would have bzen more efficient to place

the holes through which the tackle entered higher on the

side of the shir. There appzrently is room for further
reszarch on the point,.

In United States ships of the line the gun ports
were "triced up" by the "port tackle" which was hooked to
a "pendant" which passed through the side., In other U. S.
Navy vessels "port lanyards" were employed to haul up and
secure the "half ports."5 Again, the exact mechanics of

trhese arrancrements are not apparent.

3. It is vorth noting that E.¥,S5. Modeste was anchored
off Fort Vancouver for thres weeks during July, 1844, the
very veriod durins which serious planning for the bastlon began.

4, Dudley Pove, Guns (London, Soring Sooks, 1969}, 146.

5. Jeffers, A Concice Treaticse.on the Theory and
Practice of ¥Navel Gunnerv, 19&.




Fisure 26

Method of fastening vport 114 tackle in the Royal
Navy durincs the Navzoleonic Wers. (Adapted from

Dudley ?ope, Guns [London: Sprinsz Books, 1969],

p- 1460

112.
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Pigure 27

Arrangement for rzising the smaller-sized gun vort
1ids on a Swedlsh warship, 1705. (From Donald
Macintyre and Basil ¥W. Bathe, Man-of-War: A Fistory
of the Combst Vessel |[¥ew York: McGraw-dill Book
Comctany, 1969, p. 45.) ' '

The persistence 6f'tradition in maritime matters is

well demonstirated by conterporary drewings of a Swedish

warship of 1705. These show that the port 1id was raised
by a rope attached‘to a‘ringbolt placed low on the outer
surface of the 1id., The ro?e passed throuzh a hole in the
side of the ship and was made fast to a cleat on the inside.
4 stov or block on the rope kept)the~lid from being drawn
comoletely upright (see Figure 27). This arrangement
probably approximates quite closely that used at Fort

Vancouver.




CHAPTER VII

RECOMMENDATIONS

1., It is sugsested that a diligent effort be made
through circularizing gun dealérs, museums, and otker
sources known to National Park Service curators to pur-
chase an English iron ship gun 3'6" long and weighing
about 560 pounds. Aﬁith one such gun as a vattern, the
remaining seven could easlly be founded.

2. Failiﬁg the discovery of a gun to purchase, every
effort should be made to locate a plece of the‘correct
size and weight in a public or private collectlon. Once
located, an expert pattern maker could be employeéd to take
allythe measurements'necessary_to make an accurate mopld.

3.. If no such,guh can be purchased or located, the
Service should send a2 gun exrert and/or a pattern maker
to the Maritime Museum of British Columbia in Victoria to
measure the 3-pounder Hudson's Bay Company gun on exhlbit
there, Witk these measurements as a bése, s pattern could
be made for a gun approximately elght 1n¢hes longer. in
other kords, that 34~inch gunrcould be stretched out to

42 inches., The 3-pounder field vieces at several locatlons
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in Canada could not be used for patterns even though their
lengths might be correct since, as far as can be learned,
trey are of bronze, and bronze guns wére somewhat smalier
in dizmeter tran iron pleces of the same czliber. 4ilso, it
is believed that these guns do not have the breeching loop,

4., The carriaces should be ship carrizges of the
general design for those of about 1840 described on pages
43-45 and plctured on page 45 of this report. The dimen-
slons of the parts should be as given in Robertson's table
(pages 50-51 of fhis revort) but modified where necessary
in accordence with the dimensions of the guns and the height
of the gun porté.

If elr is not availadble for the larger wooden parts

(except for the oazk axletrees), oak should be used through=-

~out. The- trucks should be of wood, and all should be of the .

same size,

5. The guns and the iron parts of the carrilages
should be rvainted black; the wooden parts of the carrisges
should be grey.

6. The guns and carriages should be equipped with

- breeching and tackles as described in this report. The

breeching should be a three-strsnd, heznd-made rore with a
dlameter which would fit easily tkrough an iron ring with
an inside diameter of 2.22 inches. The tackles should
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be installed =as described on rages 57-59 of this revort.
7. Ninety-four round shot, 3-pound caliber, should
be distributed 2mong the eight suns, The round shot should
be in small symmetrical viles, the bases of which should be
kept in place by low confining frames of wood. The 50
canister shot, packed 30 in one box and 20 in the other,
should be a2t convenient locations on the third floor of
the bastion. See page 71 of this revort for dimensions
of the boxes. These shot undoubtedly will have to be
replicas, slthough several sumall balls have teén found at
Fort Vgncouver. A few 3-vounder grave shot might also be
exhibited in the bastion if desired, but since the callber
of the vost's stock of grave shot 1s not known, 1% probably
would be best to omit graﬁe;shot.
-8, No large pvowder barrels should be_on exhibit in
the bastion. They undoubtedly were kept in the magazine.‘
9. The.following side arms, fabricated according to
the data in this revort or, better, dupliéating actusl
museun srecimens, should be exhibited on the third floor
of the bastion:
8 combination svonges and rammers
1 worm
1 powder scoor

8 nhandspikes
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1 iinstock
2 portfires, with holders
10. The above side arms should be distributed, as
far ac that 1s cossible, among the guns and stored hori~
zontally on wall brackets, one set of brackets above each
gun port.
11. The following accessories'shpﬁld be in'thg third
story:

'8 lezather water buckets (hung
on hooks between the guns)

1 budge barrel
1 passing box
4 priming wires
8 wooden match tubs
5 tompions
~12. Racks for 46 muskets should be placed in the
bastion, diyided about as follows: 16 on the top floor,
16 on the second floor, and 14 on the ground floor. The
recks éhould be either like those at Fort York or like
those at English Camp, San Juan Islznd. If the ground
floor is to have an earth floor, 2z shelf wlll have to Dbe
provided ag a butt rest for each rack on that story.
13. If a sultable pattern for an arms chest can be
found, one chest should be placed bn each floor of the

bastion. The dimensions of the chests will depend to
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some extent upon the tyve of musket obtalned for exhibit
purposes, |
14, At leact two lanterns, lighted by candles and

similer in design to naval battle lanterns, should be ﬁung
on each floor of the bastion.

15. Two water barrels should be placed on each floor
of the bastion, These must be old-style, hend-made barrels.

16. Cleats should be provided beside each gun port
for making fast the ropes or lanysrds used to raise the
port 1ids. Probably the Tudson's Bay Company used rope
for 1ifting the 1ids rzther than chain. . .

17. Iron rings should be attached ta the outér sides

of the vort lids for affixing the rogces used to raise the

1ids.

18. Round holes, sufficiently large to take the
muzzles of the guns, should be cut in the vort lids.
These holes should te surrounded by narrcw fings of white
metal, probably tin; or, to put it another way, the rings
should have a protective lining of metal, The size and
appearance of these hoies should be determined only after
further studies are méde of the 1860 rhotogravh showing the
bastion as suggested on page 110 of this reprort. The
dlameter of the gun muzzle zand the elevzticn of the gun

above the e1ll of the port will also be determining factors.,
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APPENDIX

Letter from Mr, J. Munday, August 10, 1973

After the main text of this report was comrleted, the
following kind letter was received from Mr. J. Munday, Dep=-
uty Keerer, Departrent of Weatons aﬁd Antiguities, National
Maritime Museum, Greenwich, England., On the whole, it »
appears to confirm concluslions zrrived at independently
in fhis recort, but it contains additional inforwation which

makes the inclusion of this vaiuable letter advisable.

NATIONAL MARITIMZE MUSEUM
Greenwich

London SZ10 9NF
Qur Ref: H73%/2825 | / 10 fugust 1973

Mr, J. Hussey

Woodland ¥ay

Piedmont

California

United States of America

Dear Mr. Hussey

BLOCKHOUSE GUNS

Thank you very much for your enquiry, which is most
interesting.

I a2m afraid the truth is that we know very little about
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commercizlly rproduced cuns of the 1£40s. The fact
that they are scoken of as ship's zuns, means that
they were the armsment carried by merchant shirs and
their shave =snd desien at this late reriod could bve
considerably difrerent from Service ordnance,

I have consulted The Armouries at the H., Y. Tower of
London, wkich is the nztlonal coliection in this re-
spect, and, unfortunately, they too =re unable to give
any help., A weavon of only Scwt. 1is obviously lighter
than a service plece of the same size.

- It looks to me as if the 3 pounder iron gun hzd gone

out of use in the British Army by 1820. Clertainiy it
is not mentioned in an 1848 1ist of the armament of

E. M. Ships, even as a bozat's gun. It would be useful
if one could find an illustrsted catalogue-of the wares
of the iron founders, Coulson Dukes & Comrany, but this
so fzr I have not been able to discover,

I do not see why a ship gun need be on a ship carriage.
We have one or two here which are mounted on garrison
carriages and numbers exist in old fortresses round thre
coast of England. Very often the only difference sesms
t6 be the rrovision of iron trucks, or wheels, in place
of wooden ones,

It is interesting that the Carron Company of Falkirk,
Scotland is producing replicas of thelr elghteenth znd
early nineteenth century guns and carronsdes for orna-
mental purcoses only. But they only make, what they
call =2 signal gun, which is 39-1/4 inckes overall, on

a cast iron carriace at 60, and an 38ft. gun, 2lso on a

cast iron skeleton carriage, at B450, called a Waterloo
pattern

If I can come across anything further, I shall let you
know. I zm sorry not to be of more help.

Yours sincerely
- /s/
J. Munday

~ Deputy Keever

Derartment of Weapons and Antiquities




Plate I. Plan of a British 12-zounder ship gun,
1791. This diagram clearly revezls that the
breeching ring had been introduced by that dzate
and that the trunnions were no longer tavered.
‘Note the positioning of the trunnions below the
axis of tke gun.

Prom Charles #William Rudyerd, Course of
Adrtillery 3t the Royzl ¥ilitary Academy .
(Ottawa: Museum HRestoration Service, 1370)
plate 11. : ' ‘ :
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Plate II, Iron 3-pounder ship gun on displzay in
the Mzritime Museum of Zritlsh Columbla, Victoria.
It is said to have once belongsed to the Fudson's
Bay Comvany. Its length of 34-1/16" croves that
it could not have besn one of the wespons in the
Fort Vancouver bestion.

Photogzraph by J. A, Hussey

Plate III. Revlica of the 3-rounder in the
Maritime Museum of B, C. made for Dr. H. P.
Plasterer by Victorliz Foundries Ltd. It will
be noted that the revlica ics not exact in all
particulars.

Photograph by J. A. Hussey







Plate IV. 3Breech end of rerlica Z-vounder in
Dr. H. P. Plasterer's Fort Victoria Museun,
Vj.ctoria, B. Co '

Photograph by J. A. Hussey

Plate V. Breech end of replica 3~vounder at

Fort Victoria Museum showing breeching loop

and button. Note how much higcher the trunnions
appear to be than those on the original gun
shown in Plate II.

Photograph by J. A. Hussey







Plate VI. Replica 3-pounder at Fort Victoria
Museum. The trunnions apvear to be centered
on the axis of the zun instead of below it as
was usual on British guns of the period.

Photogrzph by J. A. Hussey






Plate VII. ©Plan of 2 British ship carriage for

an iron 24-pvound gun, c. 1775. Drazwn by M. 4.,
®dson, Jr., from svecifications in John Robertson,
Treatise of Such Mathematical Instrumnsnts As Are

Usually -ut into & Portacls case . . . (London,

1775) .

From Nautical Research Journzl, vol. 12,
no. 3, p. 114,
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Pleote VIII. Pattern for a British garrison carriage

for a 32-pound iron gun, 1760-1790.

From ¥arold L. Peterson, Round Shot and
Rammers {(Harrisburz, P.: Stackpole Bocks,
1969), p. 37.
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Plate IX. ZElevation of a British 24-vounder
garrison carriage, 1791.

From Rudyerd, Course of Artillery, plate 49,

Plate X. Flan of z British 24-pounder garrison
- carriage, 1791,

Prom Rudyerd, Course of Artillery, plate 48,
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Plate XI, Larger wooden varts of a British
24-pounder garrison carriagze, 1792,

Prom Rudyerd, Course of Artillery, plate 45,

Plate XII. Smaller wooden parts of a British
24~pounder garrison carrlage, 1792.

Prom Rudyerd, Course of Artillery, plate 46,
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Plate XIII. Ironwork of 2z British garrison
carriage, c. 1792,

From Rudyerd, Course of irtillery, rlate 47.

Plate XIV. Side arms of a Briiish 6-vounder field
gun, 1792.

From Rudyerd, Course of Artillery, plate 43,
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Plate XV. Indis Pa2ttern Musket (left). The

India Pattern Musket, with 39-inch barrel, was
the standard British army nmusket from the 1790's
to the end of the Navolsonic Wwars. So many were
manufactured that they continued in public zand
private use for many years. The overall length
of this gun was about 54 inckes. The weapon on
the right is a muzzle~loading rifle.

From Blackmore, British Military Firearms,
P. ‘46. ‘ )
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Plate XVI. Musketoons. The musketoon was a short
smooth-bore gun which threw a charge of up to
about 12 bullets. The sizes of these examples
may be estimated from the fact that the one on
the right had 2 16-inch barrel.

Prom Blackmore, British Militsry Pirearms,
p‘ 990
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Plate XVII. Musket racks, Fort York Elcckhouse,

Toronto. The two brackets shown =re reprod-
uctions of originals found in the blockhouse
when restoration was begun in 1932. Fort York,

a British army post, was destroyed in 1813 but
soon rebuilt. It was the main garrison for the
Toronto area until 1841, The butt of the musket
rested in a slanting recess cut in the fire step.
The base of the iron bracket is 37 inches above
the fire stev.

Photograoch by J. A. Huscsey
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Plate XVIII. Musket rack bracket, Fort York Block-
house, Toronto. View from front. This reoroduction
wrought iron bracket 1s welded to z2n iron plate,
which in turn is z2ffixed to a wooden btase. The
screws used to attack the iron plate to the base
obviously are snachroniems.

Photograrh courtesy of Mr, J. A. McGinnis,
Managing Director, Toronto Historlcal Board.

Plate XIX. Musket rack bracket, Fort York Block-
house. View from tov. This bracket is aflixed
to the inner side of the blockhouse wall 37 in.
above the fire step,

Photograoh courtesy of Mr. J. A. McGinnis,
Toronto Historical Board.
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Plate XX. Arm rack in French military barracks,
18354-1856, This versatlile rack could be used for
guns of various lengths by adjusting the position
of the butt rack. Measurements on-the plan are
in metres.

From Maj. Richard Delafield, Report on the
Art of Var in Surope in 1854, 1855, and
1656 (%6 cong., 1 Sess., Senate, ZX. Doc.
59 [Serial 1036}, Washington, D. C., 1860},
plate 39. ' :
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Plate X{I. Details of French arm rack, 1854-1856,
The three upper diszcrams vrovide detalls of the
bputt rzck and shelf. The lower diagram is a plan
of the barrel brzcket as viewed from the top.
When the zrm rack was used for muskets, the teoo
of the barrel bracket was 1.13 metres above the
top of the butt rack shelf.

From Delafield, Revort on the Art of War
in Eurove, rlate 39, ‘
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Plate XXII. Diagram of surviving portion of gun
rack in Royal Marines Barracks, Znglieh Camp,
San Juan Island, ¥Washington. This structure
dzates from the 1860's. The scale of dlagram 1s
1/4 inch equals 1 foot.

From National Park Service, Branch of Plans
and Design, Historic American Buildings
Survey, Survey No. 39-W-17, Sheet 7,
Barracks 3Building, Znglish Camp, F. C.
Stanton, del. :
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Plate XXIII. Working drawings for a 9-pounder

gun and shi» carriage, by Harold A. Underhill,

Glasgow, Scotland,

Drawing No. 904, from Brown, Son %
Ferguson Litd., 52 Darnley Street,
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