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Ian MacFarlane

From: John Croll [jcroll@iprimus.com.au]
Sent: 25 November 2011 21:26
To: archives@royalgunpowdermills.com
Subject: Emailing: Jan01&01, Jan01&02, Jan01&03, Jan01&04, Jan01&05

Attachments: Jan01&01.JPG; Jan01&02.JPG; Jan01&03.JPG; Jan01&04.JPG; Jan01&05.JPG

Jan01&01.JPG (58 
KB)

Jan01&02.JPG (42 
KB)

Jan01&03.JPG (57 
KB)

Jan01&04.JPG (54 
KB)

Jan01&05.JPG (45 
KB)

Hi Ian

       These are the documents i gave to Walham Abbey i do not think they were 
interested in in any information i was after i have certificates of marriage and 
deaths if you are interested the British in India kept good records when you learn 
where to find them
      The book on Memoir of Gunpowder i had allread down loaded the 150 pages and gave 
it to a expert in explsives  he told me that the formula for black powder is still the 
same to-day

      John Braddock jnr  died 5 months after his Father in 1840

    Uope this information is some benifit to the history of the Braddocks

                            Regards John The message is ready to be sent with the 
following file or link attachments:
Jan01&01
Jan01&02
Jan01&03
Jan01&04
Jan01&05

Note: To protect against computer viruses, e-mail programs may prevent sending or 
receiving certain types of file attachments.  Check your e-mail security settings to 
determine how attachments are handled. 
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Ian MacFarlane

From: The Archivist [archives@royalgunpowdermills.com]
Sent: 25 November 2011 13:43
To: 'John Croll'
Subject: RE: Emailing: JOHN BRADDOCK

 Hi John,

Thanks for the article on John Braddock jnr.

We are working on a book - THE WORKFORCE OF THE ROYAL GUNPOWDER MILLS WALTHAM ABBEY 
1787 - 1841 - which will include entries for John Braddock Snr and Jnr. The extra 
information will helpful.

We would be pleased to receive your written notes on the Braddock family.

The "amusment park" atmosphere is indeed not welcome by all, but we need to somehow 
increase revenue to keep the site open.

Regards

Thank you,
Ian MacFarlane
IT Coordinator
www.royalgunpowdermills.com
01992707370
Royal Gunpowder Mills
Beaulieu Drive
Waltham Abbey, Essex, EN9 1JY

England & Wales Registered Charity No. 1062968 Registered Office Bank House
66 High Street
Dawley, Telford, Shropshire, TF4 2HD
 
-----Original Message-----
From: John Croll [mailto:jcroll@iprimus.com.au]
Sent: 24 November 2011 09:13
To: archives@royalgunpowdermills.com
Subject: Emailing: JOHN BRADDOCK

Hi Ian

       Thank you for the information on the Braddock Family i am sending a attachment 
of John Braddock jnr of his achivementes in Madras India , this document will be 
puplished in the Families In British India Society Journal in march April 2012 a 
friend and myself have done the research over the last
2 years i thought you might like to add to the Braddock family history i have been a 
member of FIBIS for 6 years doing the Braddock family in India my Grandmother was a 
Braddock
         When i was in the UK in June this year i visit the Walham Abbey on a wet and 
windy sunday talking to the minister and left with him some written notes on the 
Braddock family for any body who could find any information they where written by 
Henry Braddock in 1888 if you are interested i could e-mail you a copy  I also visited 
the gun powder mills but it looks like they are making a amusment park out of it there 
was some interesting exhits

                    Regards John
The message is ready to be sent with the following file or link attachments:
JOHN BRADDOCK

Note: To protect against computer viruses, e-mail programs may prevent sending or 
receiving certain types of file attachments.  Check your e-mail security settings to 
determine how attachments are handled. 
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Ian MacFarlane

From: John Croll [jcroll@iprimus.com.au]
Sent: 24 November 2011 09:13
To: archives@royalgunpowdermills.com
Subject: Emailing: JOHN BRADDOCK

Attachments: JOHN BRADDOCK.doc

JOHN 
RADDOCK.doc (75 K

Hi Ian

       Thank you for the information on the Braddock Family i am sending a attachment 
of John Braddock jnr of his achivementes in Madras India , this document will be 
puplished in the Families In British India Society Journal in march April 2012 a 
friend and myself have done the research over the last
2 years i thought you might like to add to the Braddock family history i have been a 
member of FIBIS for 6 years doing the Braddock family in India my Grandmother was a 
Braddock
         When i was in the UK in June this year i visit the Walham Abbey on a wet and 
windy sunday talking to the minister and left with him some written notes on the 
Braddock family for any body who could find any information they where written by 
Henry Braddock in 1888 if you are interested i could e-mail you a copy  I also visited 
the gun powder mills but it looks like they are making a amusment park out of it there 
was some interesting exhits

                    Regards John
The message is ready to be sent with the following file or link attachments:
JOHN BRADDOCK

Note: To protect against computer viruses, e-mail programs may prevent sending or 
receiving certain types of file attachments.  Check your e-mail security settings to 
determine how attachments are handled. 
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Ian MacFarlane

From: The Archivist [archives@royalgunpowdermills.com]
Sent: 23 November 2011 11:07
To: 'John Croll'
Subject: RE: Braddock family 

Attachments: John Braddock Jnr.pdf

John Braddock 
Jnr.pdf (1 MB)

 
Hello John,

I have attached all the information that we have, including John Braddock Snr.
Do you have the book A Memoir on Gunpowder?
You can download a pdf copy from Google books here - http://books.google.co.uk/books?
id=6ifVymz576gC&output=acs_help

We currently don't have any search fees.

Thank you,
Ian MacFarlane
IT Coordinator
www.royalgunpowdermills.com
01992707370
Royal Gunpowder Mills
Beaulieu Drive
Waltham Abbey, Essex, EN9 1JY

England & Wales Registered Charity No. 1062968 Registered Office Bank House
66 High Street
Dawley, Telford, Shropshire, TF4 2HD
 
-----Original Message-----
From: John Croll [mailto:jcroll@iprimus.com.au]
Sent: 22 November 2011 02:09
To: archives@royalgunpowdermills.com
Subject: Braddock family 

Would you have any information on John Braddock jnr who was a master refiner who left 
England in 1813 for India at the requist of Capt Frazer he wrote a book Memoirs on 
Gunpowder madras India 1830 he learnt his trade with his Father John Braddock snr who 
died in 1840 and buired south wall of Watham Abbey , If you have any information i 
would greatly appreiciate
    If there is any search fees please let me know

                             Regards John Croll (G/G/Grandson of John Braddock jnr 
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Ian MacFarlane

From: John Croll [jcroll@iprimus.com.au]
Sent: 22 November 2011 02:09
To: archives@royalgunpowdermills.com
Subject: Braddock family 

Would you have any information on John Braddock jnr who was a master refiner who left 
England in 1813 for India at the requist of Capt Frazer he wrote a book Memoirs on 
Gunpowder madras India 1830 he learnt his trade with his Father John Braddock snr who 
died in 1840 and buired south wall of Watham Abbey , If you have any information i 
would greatly appreiciate
    If there is any search fees please let me know

                             Regards John Croll (G/G/Grandson of John Braddock jnr 



:Jerek 

The Braddocks 

;:ne following is some additional infonnation on the Braddocks. 
i ohn Braddock Jnr. is not in the present draft WAPP. 

John Braddock Snr. 

1 JI~St ~ 17 

Suggest adding something to the effect - His son, also John, wrote the influential treatise 
A Memoir on Gunpowder 

John Braddock Jnr. 

He wrote A memoir on Gunpowde on the theory and practice of the manufacture and 
proof of gunpowder"originally published in Madras for the East India Company and 
reprinted in London in 1832 

The following are taken from 
Small Arms of the East India Company 1600-1856 D.F.Harding 1999 
Volume III Ammunition and Performance 

P.38 
, He was trained as a powder maker at the British Government's Waltham Abbey 

mills ( where his father John Braddock Snr. was later Master Refiner of Saltpetre) 
and while there he spent extra time among the workmen to master every part of the 
process and to pick up opinions. He was recruited by the East India Company and 
sent out to India in 1813 as one of Captain Thomas Fraser's team of specialists in the 
various branches of powder making. ' 

P.80 
, Braddock wrote it at the suggestion of the Adjutant General, Colonel T.H.S.Conway 

CB. Some 300 copies were printed at Madras. of which 12 were sent to the Court of 
Directors for their interest and for transmission to the Board of Ordnance. The book 
was reprinted for the author in London in 1832 by his father John Braddock Senior, 
who was currently Master Refiner of Saltpetre at the Royal Powder Mills, Waltham 
Abbey. The work filled a gap on the subject of gunpowder in English scholarship, 
and in the 1840's it is often quoted in the Company's records as the best authority 
on the subject of gunpowder - no doubt because of its unusually objective approach, 
with no axes to grind or pet theories to publicise. It received high praise from the 
gunmaket and author Henry Wilkinson, is frequently quoted by later authors on 
gunpowder, and was even summarised in French. ' 

45 ! tJ C)<{£ r;; 
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John Braddock Snr. was born circa 1762, and started work as a Barrel Marker at 2/-d a day on 
the 20th December 1804 (Supply 5/224).  Prior to starting at the Mills he had been trained as a 
Silk Throwster (Supply 5/231). John continued to work as a Barrel Marker and in January 1810, 
his daily pay was 2/6d (Supply 5/199). He was also allowed to watch in turn for which he received 
1/6d per night (Supply 5/228).  By August 1812 his pay had increased to 3/3d per day, and he 
was also a Rounder, for which he received 2/-d every third night (Supply 5/229).  On the 11th 
January 1813, he was appointed as the Foreman of Magazines (5/230) and paid 5/2d per day, as 
well as still being a Rounder with the same allowance.   

In a letter to the Board dated the 10th December 1817 (Supply 5/201) it was stated that the 
dwelling house formerly occupied by James Allsup “will be ready to let in two distinct tenements 
on the 31st instant” and continued “…those tenements should be let at 3/-d per week each to 
John Braddock, Foreman of Magazines, and Michael Summers, Millman.” The letter revealed that 
John was then living in a small tenement which, when vacated, would be let at the same rent of 
2/-d per week to William Boreham (see notes on Boreham). A statement “of monies to which the 
public were entitled to receive credit” for the year 1821 (Supply 5/232) revealed that an Order of 
the Board dated the 10th December 1817, authorised John to live in his new accommodation.  
This property has been identified as one of the cottages on the south side of High Bridge Street 
almost opposite Powder Mill Lane, and shown as Plot No. 56 on the Town Map in Appendix 1.  

Following the defeat of Napoleon, wages at the Powder Mills were cut. A List of Employees 
dated the 29th June 1818 showed that John’s pay had been reduced to 4/2d per day and his 
Rounder’s allowance to 1/6d every fifth night (Supply 5/231). The same Return noted that John 
was a married man with 2 children, one of whom, John Jnr., wrote the influential treatise A 
Memoir on Gunpowder (WASC 0677)/ He continued to be employed as the Magazines’ Foreman 
with his basic rate of pay unchanged, but by April 1821, he was acting as a Rounder every third 
night with his allowance reverting to 2/-d (Supply 5/232). 

A list of persons who were to form an Establishment at Waltham Abbey to regenerate 2,000 
barrels of gunpowder as well as to make 100 or 200 barrels of gunpowder annually (Supply 5/232 
dated March, 1822), indicated that John Braddock, Foreman of Magazines and Stoves, was to be 
retained and he continued in this position, receiving the same pay and allowances (WO54/542). 
The position of Master Saltpetre Refiner became vacant in 1825 and Braddock wrote to Board on 
the 25th February soliciting the post (Winters, op.cit. p.92). He was appointed as the Master 
Saltpetre Refiner on the 11th March 1825 (Winters, op.cit. p.93). At the same time Hugh Jones, 
the Master Mixer, who was living in a house associated with the Saltpetre Refinery in High Bridge 
Street, was promoted to Master Worker following the death of William Newton. Braddock correctly 
assumed that Jones would move to the Master Worker’s house on Horse Mill Island, so applied 
for Jones’ house in High Bridge Street.   However, Jones did not move to Horse Mill Island, but 
relocated to Powder Mill Lane sometime during 1825, and this enabled John to move into the 
house within the Saltpetre Refinery, and is shown as Plot No. 39 on the Town Map in Appendix 1.  
His pay was then £118.3.7d per annum, and he was entitled to a rent-free house and an 
allowance to teach an Apprentice (WO54/550).  His pay and conditions remained unchanged for 
the rest of his working life at the Mills.  

On the 27th June 1836, John, then aged 74, was “desirous of his pension in order to 
proceed to Graham’s Town, Cape of Good Hope” (Winters, op.cit. p.104), and he was granted a 
pension from the 30th December 1836 (Supply 5/237).   A letter to the Board dated the 28th March 
1840 stated that John Braddock had died on the 26th of that month, and that his pension was 
worth £35.12.0d annually (Supply 5/237).  The two days’ difference in dates between his death 
and the letter would indicate that he was not living in South Africa.  



John Braddock, Jnr. was trained as a Powder Maker.  He was working as a Labourer “drawing 
and setting stoves and in the willow plantation” in August 1812, and was paid 2/8d per day as well 
as being allowed to watch in turn, for which he received 1/6d per night (Supply 5/229).  
   According to D. F. Harding, author of “Small Arms of the East India Company: 1600-
1856, Vol.III – Ammunition and Performance, 1999 (p.38), John Braddock, Jnr. wrote A Memoir 
on Gunpowder (WASC.0677) on the theory and practice of the manufacture and proof of 
gunpowder, which was originally published in Madras for the East India Company, and reprinted 
in London in 1832 by Braddock’s father.  He apparently spent extra time among the workmen to 
master every part of the process and to pick up opinions, after which he was recruited by the East 
India Company and sent out to India in 1813 as one of “Captain Thomas Fraser’s team of 
specialists in the various branches of powder-making.” (WASC.2229) 
 On page 80 of the same book, Harding said that A Memoir on Gunpowder filled a gap on 
the subject of gunpowder in English Scholarship, and in the 1840’s it was often quoted in the 
Company’s records as the best authority on gunpowder.   It also “received high praise from the 
gunmaker and author, Henry Wilkinson, is frequently quoted by later authors on gunpowder, and 
was even summarised in French.” (WASC.2229). 
 
 
 
The following are taken from 
Small Arms of the East India Company 1600-1856 D.F.Harding 1999 
Volume 111 Ammunition and Performance 
 
P.38 
‘ He was trained as a powder maker at the British Government's Waltham Abbey 
Mills ( where his father John Braddock Snr. was later Master Refiner of Saltpetre) 
and while there he spent extra time among the workmen to master every part of the 
process and to pick up opinions. He was recruited by the East India Company and 
sent out to India in 1813 as one of Captain Thomas Fraser's team of specialists in the 
various branches of powder making. ' 
 
P.80 
‘ Braddock wrote it at the suggestion of the Adjutant General, Colonel T.H.S. Conway 
CB. Some 300 copies were printed at Madras. of which 12 were sent to the Court of 
Directors for their interest and for transmission to the Board of Ordnance. The book 
was reprinted for the author in London in 1832 by his father John Braddock Senior, 
who was currently Master Refiner of Saltpetre at the Royal Powder Mills, Waltham 
Abbey. The work filled a gap on the subject of gunpowder in English scholarship, 
and in the 1840s it is often quoted in the Company's records as the best authority 
on the subject of gunpowder - no doubt because of its unusually objective approach, 
with no axes to grind or pet theories to publicise . It received high praise from the 
gunmaker and author Hemy Wilkinson, is frequently quoted by later authors on 
gunpowder, and was even summarised in French.' 



JOHN BRADDOCK – POWDER MASTER 
 
John Braddock 1794 to 1840 was one in a long line of men of the same name.  I first came to 
know of him when John Croll, a descendent, showed me some beautifully written notes with a 
brief (but incomplete) pedigree which had passed down through the family.  Much of the content 
was copied from the Parish Registers of Waltham Abbey in Essex and the Harleian Society 
manuscripts in the British Library.  
 
John Croll sought my assistance in verifying and filling out the biographical details of the John 
Braddock who was sent out to Madras in 1813 as a gunpowder expert to work in the Powder 
Mills there.  Despite finding references in Google Books to John Braddock’s published writings 
from the 1830s on gunpowder manufacture and other matters, early research efforts failed to 
turn up any employment or career details.  Time and persistence were rewarde, as some less 
usual sources came available.  This article will show how some of the details of John Braddock’s 
life in India were filled in.  
 
John Braddock was born in 1794 to John Braddock, Master Refiner of Saltpetre at the Royal 
Powder Mills, Waltham, and his wife Sarah who he married in 1793. Young John was baptised at 
the Parish of St Martin in the Fields on 30 April 1794.  His mother Sarah Braddock died on 5 
November 1834 aged 701, and her husband John died in 1840 and was buried close to the south 
wall outside Waltham Abbey. 2 
 
The historical notes inform that young John Braddock: 

… was sent out from Waltham Abbey in 1813 by the Hon. East India Co under Captain 
Fraser of the Engineers.  and 
Altho’ in the Civil Service he was made a Lieut to enable him to rank with the Officers of 
Madras Corps.3 

 
In looking for evidence on-line to corroborate the hand-written notes, we found digitised in Google 
books a Memoir on Gunpowder which had been authored by John Braddock, Deputy Commissary 
of Ordnance and published in 1832.4.  It is in John Braddock’s letter to the Secretary of the 
Military Board, Fort St George, dated 1 July 1829, which is printed at the front of the memoir that 
we find a summary of some of his time in India.  Through this, John impresses as a man of great 
modesty and humility, no doubt caused in part by his mixed fortunes in India, of which more later.  
He is also clearly skilled and knowledgeable in his field of endeavour.  He presents the memoir to 
the Military Board “not to be made public, but for purposes of private convenience”.  He then 
goes on to remind the Board that he was sent out by the Honourable Court of Directors in 1813 in 
the gunpowder department, under the late Captain Fraser of the Engineers.  He notes his prior 
experience and education at HM works at Waltham Abbey, and observes that  

the plans which Captain Fraser submitted to the Military Board in 1813-1814 were either 
copies of the sketches I then took, or original designs of my own;… 

 
Indeed the Military Board was so impressed with the contents of the Memoir, that the Deputy 
Secretary, H Moberly, writes under the orders of the Military Board that: 

Viewing the work as one of great merit, and likely to prove of considerable utility to the 
Corps of Artillery, the Board recommended to Government that 300 copies of the Memoir 
should be printed at public expense and under your superintendence. 
 

                                                 
1  Waltham Holy Cross Parish Registers, digitised by www.familyrelatives.com (actually a collection of 
deaths gathered from newspapers etc). 
2  Recorded in family historical notes, p.1 
3  Ibid, p. 5 
4  Memoir on Gunpowder in which are detailed the Principles both of its Manufacture and Proof. By John 
Braddock Esq, Deputy Commissary of Ordnance.  Printed at madras at the expense of the Indian Government for 
use of the Artillery.;  reprinted London 1832. 

http://www.familyrelatives.com/


From the above, you would probably expect that John Braddock had spent all of the last 16 years 
in Madras using and gaining further expertise in the field of gunpowder manufacture.  This was 
not the case. 
 
Mr John Braddock arrived at Madras on August 9, 1813 on the HC Ship Hugh Inglis, occupation 
shown as Gunpowder Manufactury.5   Strangely, he is not listed in the editions of the East India 
Register and Directory for many years following.  Neither do personal records relating to his 
marriage or baptism of his children show him working with gunpowder.   
 
Marriage:  N/2/7, p.??   (LDS Film 521880) 

19 February 1819, St Mary’s Church, Madras 
John Braddock to Elizabeth Stephenson 

 
Baptism:  N/2/8,  p.??   (LDS film: 521837) 

13 June 1822, Black Town 
Elizabeth the daughter of John Braddock, Examiner in the Accountant Generals Office and 
Elizabeth his wife, born 9th April 1822, baptised by Wm Roy, Chaplain 

 
Baptism:  N/2/9, p. (LDS Film 521838) 

3rd August 1824, Black Town 
Mary Jane daughter of John Braddock Examiner in the Accountant General’s Office and 
Elizabeth his wife born 5th August 1824, baptised by Thomas Lewis, Chaplain 

 
Baptism:  N/2/10; p.89  (LDS Film 521838) 

2nd October 1826, Black Town 
John son of John Braddock and Elizabeth his wife born 9th July 1826 was this day 
baptised by me; A Denton, Chaplain 

 
Baptism:  N/2/13  p.118 

21 April 1830, Vepery Church 
Henry Stephenson son of John & Elizabeth Braddock, D[eput]y Ass[istan]t Com[issar]y of 
Ordnance born 11 Jany 1830 was baptized by me.  Wm Roy, Senr Chaplain 

 
Finally, we see a hint that John Braddock may have been doing work in connection with his area 
of expertise! 
 
Finding a formal record of John Braddock’s employment using resources available in Sydney 
proved impossible.  We then discovered a copy of H A Young’s book The East India Company’s 
Arsenals & Manufactories, republished approx 2004 in soft cover.6  From here we learned that six 
men had been engaged from Waltham Abbey and the charcoal works at Petworth on five year 
contracts in Madras at 10 shillings per day, and they would be ranked as Conductors of 
Ordnance.  These were: 
 J Braddock, R Todd and W Taylor, all expert at making Gunpowder 
 J Hattersley, J Tims and M Tims were expert at charcoal burning. 
The Court of Directors had also paid £40 for expenses for each man at the Boatswain’s Mess.  
Apparently things didn’t work out too well for any of the men.  One died on the way out, three were 
sent to Bengal and two – Hattersley and Braddock remained in Madras.  John Braddock senior 
wrote to the Court in early 1817 complaining that his son was “left in a state of inactivity”.7  This 
was despite the fact that his covenant stated “that he was to practise and teach the art of making 
gunpowder.”  Indeed he was certainly inactive in this respect. 
 

                                                 
5  FIBIS database: “Arrivals from Madras Almanac 1810-1820”; Note: JB is recorded as John Bruddock 
6  H A Young (Brigadier-General) The East India Company’s Arsenals & Manufactories, pub The Naval 
& Military Press Ltd in assoc with The Royal Artillery Museum, Woolwich. (originally published 1937) 
7  Op cit pp.93 & 94 



Early in 2011, sponsored by FIBIS, a set of LDS Microfilms was obtained on indefinite loan for the 
local family history centre8.  These were the lists of early non-official European Residents in India, 
IOR series O/5/24-31, contained on films 2104564 – 2104568.  Most of the lists from Madras 
during the period 1801-1820 contain very detailed information.  From these we were able to start 
building a picture of John Braddock’s career in India.  It is doubtful that he ever practised and 
taught the art of making gunpowder during the period he was contracted to do so, though 
whether or not he was paid any compensation is not known.  As early as the end of 1814 he is 
shown doing other work: 
 

A list of unlicenced Europeans who have arrived at Madras since the 10th April 1814 or 
who have been permitted to reside there by the Government subsequently to that period 
subject to the approval of the Honorable the Court of Directors 
Name: Braddock, J 
Country or Place of Birth London 
Whence Arrived & Date of Arrival 9th August 1813 
By What Ship: The Hugh Inglis 
Former Occupation H C Service 
Present Occupation Auctioneer 
Remarks: He was sent out by the Honorable the Court of 

Directors to be employed in the H C Powder Mills & 
the term he was engaged for expires on 9 August 
1818 

 
Similar entries continue in the following years.  On the list completed 25 March 1819 his present 
occupation was described as “Commission Warehouse Keeper and Auctioneer employed by 
Messrs Griffiths & Co.”   However in 1820 he is shown as “Examiner in the Accountant General’s 
Office.”  This appointment is the start of his rehabilitation in the service of the East India 
Company and a steady rise in deserved status and respect.   
 
The collection of inhabitants lists also includes for 1818, 1819 and 1820 lists of uncovenanted 
civil servants employed in Madras. In the List of Uncovenanted Europeans Employed in the 
Honble Company's Service under the Presidency of Fort St George with a statement of 
allowances drawn by them as it stood on the 30 April 1820 the name John Braddock appears as 
an Examiner in the Accountant General’s Office, having been employed in April 1820 on a salary 
of Rs175.9  John seems to have continued in that role at least for the next two or three years.   
 
However, when the officer in command of the Carnatic Ordnance Artificer Corps died near the end 
of 1824, John Braddock was appointed Superintendent of the Corps.10  From 1825 he starts to 
be listed in the Directories as a Deputy Assistant Commissary and Superintendent of the Corps of 
Carnatic Ordnance Artificers with an appointment date of 19 November 182411.  On 20th August 
1831 he was granted the rank and allowances of a Deputy Commissary of Ordnance.12   In 1833 
he was transferred to the Arsenal at Fort St George 
 
According to Young he was appointed Lieutenant in the 1st Native Veteran Battalion in 1833, but 
also was acting in-charge of the Gunpowder Manufactory for a short time during 1832.   
 
The 1830s were definitely John Braddock’s decade, a time when he held both civil and military 
appointments and was extensively published and quoted.   

                                                 
8  LDS Family History Centre; 169 Pennant Street, North Parramatta, NSW 2151, Australia 
9  IOR: O/5/30 part 3,  LDS film: 2104567 
10  Young, op cit, p.95 
11  East India Register & Directory for 1825, 2nd edition corrected to 16 Aug 1825, p.265 (per Google 
books)  
12  Asiatic Journal & Monthly Miscellany, Vol.8, May-Aug 1832, p.43 (per Google books) 



1 August 1834: Lieut J Braddock, non-effective establishment to be secretary to the Mint 
Committee.13 

 
Although not found in the Asiatic Journals, Brigadier Young writes that in November 1835 John 
Braddock was posted to the Powder works to assist in the renovation and improvement of the 
machinery 
 

7 July 1837: Lieut Braddock, of non-effective establishment, to act as actuary and 
accountant at Government Bank and actuary at Savings Bank, during absence of Mr Skill 
on sick certificate, or until further orders14.   

 
Presumably John Braddock had developed significant financial skills during his time spent as an 
Examiner in the Accountant General’s Office during the early 1820s to equip him for this post. 
 

On 19 July 1837, W Bannister esq, assay master, took charge of the mint, and mint 
machinery, from Lieut Braddock, for the purpose of conducting the copper coinage.15 

 
15 March 1839, Capt Cordlandt Taylor, artillery to be superintendent of gunpowder 
manufactory, but to continue to perform duties of deputy principal commissary of 
ordnance until relieved; and; 
Lieut J Braddock to act as superintendent of gunpowder manufactory, during employment 
of Capt Taylor on other duty or until further orders.16 

 
John Braddock’s curious career with the Madras Government is only a part of his story.  However, 
once he was properly on the ladder of progress, he must have grown in the esteem of his peers 
and seniors.  He must have been something of a man with a shed, someone who loved tinkering 
and inventing, but a person who went the next step, by writing and publishing details of his 
inventions and findings for the benefit of those who followed him.     
 
Best known is his authoritative Memoir on Gunpowder referred to earlier, which was both 
reprinted and referred to over many years.  He investigated and wrote on diverse topics, which 
submissions can be found most often in the Madras Journal of Literature and Science.  These are 
some of the matters he commented or wrote about: 
 

Mr Previté’s mode of preserving bread for ships etc.  This invention was to drive off 
inherent moisture in bread by moderate heat; then hermetically sealed in tin boxes. When 
needed the bread is exposed to steam and rebaked lightly and rapidly on the surface.  In 
response to this, Lieut Braddock advised that the same principle had long been practised 
in Madras where native cooks sprinkle dry hard bread with water, place between two hot 
earthen pans over a fire, which allows steam to penetrate and soften the mass.17  

 
A description of a set of Balances made for the purpose of delicate weighing; illustrated 
by drawings, was the subject of a 7 page letter by Lieut J Braddock18 

 
And how about this letter on a very different subject: 

Description and drawings of a self-performing barrel organ.19 
 

                                                 
13  Asiatic Journal, 1 Aug 1834, p.305, issue 56 
14  Asiatic Journal, 1 Dec 1837 
15  Asiatic Journal, 1 Jan 1838 
16  Asiatic Journal, 1 June 1839 
17  J.Asiatic Society, Calcutta, 1 Apr 1834, p.206, issue 28 
18  Madras Journal of Literature & Science, 1 Jan 1835, p.86-93, issue 6 
19  Madras Journal of Literature & Science, 1 Oct 1835, p.343-356, issue 9 



John Braddock admits to constructing this about 3 years ago (1832) for his  own amusement, all 
the parts were locally sourced and internal workings made by him to his own design, though he 
admits the outward casing – a handsome piece of furniture - was made by a cabinet maker. 
 

On Assaying Silver – shows the chemist at work again; he has clearly studied the old 
literature and methods before developing improvements. 20 

 
And lastly: 

On the Rule of a Clock with a Wooden Pendulum; and on the longitudinal Expansion and 
Contraction of Wood 

This letter of 10 pages begins: Being in the practice of amusing myself during leisure hours in 
experimental and philosophical pursuits, I took a fancy about a year ago to make an astronomical 
clock, intending it to be a correct time-keeper. 
 
John Braddock also engaged in some explorations of the Seven Pagodas, sculptures, excavations 
and diverse findings at Mamallaipur.  His descriptive pamphlet was subsequently much quoted 
and republished in 1869 in The Seven Pagodas on the Coromandel Coast, edited by Captain Carr.  
 
Lieutenant John Braddock and his wife are known to have fathered five children of whom one, 
Elizabeth, died aged 2 in 1824.  The eldest, Sarah Charlotte Braddock (no baptism found) said to 
be born 10 December 1819, married John Macdougal in Vepery 8 November 1837 and died in 
1906 in Edinburgh, Scotland; John Braddock jr (the ancestor of John Croll) married 28 June 1853 
in Singapore to Catherine Moore.  He died of snake bite near Pulicat on 19 November 1864.  
Neither Mary Jane Braddock (b.1824, d. Melbourne, Victoria 1901), nor Henry Stephenson 
Braddock (b. 1830 – d. 1850) married 
 
Lieutenant John Braddock, gunpowder expert, auctioneer, chemist, inventor, accountant, actuary 
auditor, and seemingly a generally good all round fellow, died at Madras on 9th September 1840. 
 
 
 
 
Sylvia C M Murphy 
20 November 2011  
 
 
 

                                                 
20  Madras Journal of Literature & Science, 1 April 1836, p.72-86, issue 11 
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CHtAPSI[Jf.. 

PREFACE. 

THE following pages are submitted to the public 

with modesty. The writer of them has been absent 

from England seventeen years; and there may be 

improvements in the manufacture of the article 

he treats of that have not come to his knowledge. 

He believes there is not a single v,ork extant 

in the English language that discusses the mani

pulation of Gunpo\vder, and the -best and most 

accurate methods of ascertaining its strength and 

quality. As much information as he could collect 

on those points is here submitted, and he hopes it 

will be found useful. 

J. B. 

M ADRAS, 

September, 1830. 



To the Secretary to tI(e 111ilitary Board, Fort St. George. 

SIR, , 
I H .... H the honour to request you "1'.-111 be so obliging as to 

- before the :'Iilirary Board the following :'IDIOIR 0:\ Gu~
?OWDER, which has been written at the suggestion of Colonel 

Conway, C. B., and printed, not to be made public, but for 
?l"pos.es of pri,ate convenience. 

I1. It will be in the recollection of the Board, that I was 
:se::! out by the Honourable the Court of Directors in 1813, in 

, 

-'::e gunpowder department, under the late Captain Fraser, of 

e Engineers.-Prior to my embarkation for this country, I 

the opportunity of going througl~ e,ery branch of His 
a·esty's works at \Valtham Abbey, for the purpose of learn

:...", the system of manipulation, and being taught the art of 

c ar ·ng gunpowder. To qualify myself, and to render every 

_ :-ocess thoroughly familiar, I engaged in t?C manual operations, 

- common with the workmen; I collected their opinions; I 

:e down such as were useful; added thereto my own remarks; 

ook plans, elevations, and sections of the utensils, imple
-;: -, buildings and machinery of all the most important 

rtments. The plans which Captain Fraser submitted to 

- ~ - Iilitary Board in 1813-H, were either copies of the 

es I then took, or original designs of my own; and· a 

~ e:e~ce to tllOse. plans will enable the Boardto j uclge as to 

-- egree of acquaintance I possess with regard to mechanism, 

. nery and common architecture, at least so far as they are 
ected with a gunpowder manufactory. 

b 



VI 

Ill. The r.lernoir I have now the honour to submit i" upon 

a subject that possesses, unfortunately, but few attractions; and 

I fear that the voluminous documents on gunpowder whicll ha\'e 

passed the Boaru's consideration, since I came out to I ndia, will 

not render the present paper in the least degree more attractive, 

or more interesting, The subject however is important; and I 
beg leave to obser .... e, that, in the pages which follo\\', no con

h'overs), will be found; no undue preference gi\'en to anyone 
• particular method of manufacture; . no system of my own to 

support; no practice of others to be reprobated i-but simply, 

a quiet, unobh'usive discussion of principl~, which appeared 

to me to be what was required; because, in sundry papers that 

I have been obligingly favoured "ith the opportunity of seeing, 

some material points appear to have escaped observation, while 

much has been insisted on relative to questions 'of but little 
consequence. 

IV. I have endeavoured to hold an equal balance in all the 

ensuing discussions. But, perhaps, it may be thought that a 

secret bias is discernible in favour of the English powder. If it 
should be so, I hope it will be found to rest on solid grounds, 

and not upon unsatisfactory assertions or unsupported dicta. 
I certainly do not thirlk that any of the Indian gunpowders 
equal His :Majesty's gunpowder, in strength and goodness; '" 

but, lest it be imagined I have . any prepossession on this 

subject, I beg lea\'e to state, that, with reference to the Madras 

powder, in particular, my opinions have undergone much 

change. \Vhen I arrived in this country, sixteen years ago, it 

was, perhaps, but natural that I should feel a partiality for 

the British powder, and the system I had been taught j but a 

• "The English powder i, yet supt:rior to ours, and to that of every oth(.!" 
nation, I have often h~ard it said, the Indian powder i5 superior to the best 
English. I know not on what grounds this assertion has been made, for, ill 
initial strength, I am certain of the contrary, "-Captain Bishop to Lieut.-Col, 
prith, :'.hrch, lS2-1. 

Vll 

multiplicity of incontroveliible facl~ soon made it evident that 

the Madras powder was not so faulty as I had been told it W3S. 

Many trials, both in this country and in England, have since 

established the truth, that in a great number of cases it throws 

a shot or shell quite as far as the English powder, and some

times further; therefore, so far as the quality or power of pro

ducincr a hicrh rancre is concerned, it is quite equal to all . the o 0 0 

requirements of actual service. It is another question, whether 

considerable additionalexpeme ought to be incurred to obtain 

other qualities, which, wlth reference to the climate of Penin
sular India, the Madras powder may probably be thought to 
possess in a sufficient degree: for I understand it to be a "ell 

established fact, that the whole of the :\Iadras powder was kept 

under tarpaulins for three or more successive ruonsoon~, during 

the i\Iahratta war under the :Marquis of \Vellesley, and that on 

a more recent occasion, some of it was similarly exposed for 

two or three campaigns, and was still found to range above 

proof. My opinion is, that no material improvement, according 

to the present system of manipulation, is attainable; and with 

reference to that system, I think it was very properly and truly 

characterized by a late Committee of the Military Board, as one 

that produced gunpowder of " a maximum of strength [prac
tical effect] with a minimum of labour." 

V. Such being my conviction, Ihope I shall not be misun

derstood in the remarks that I have made on parts of the 

_ladras system in the ensuing pages. The design I had in 

view was, a free, unfettered discussion of the principles on 

which gunpowder should be and must be manufactured, in 

order to produce an article of the first quality. But while the 

discussion has been free, I hope it will be found also clear 

o undue bias or secret partiality. My determination ,\'a5, 
follow where truth, fact, and experiment, only might lead; 

and to advance nothing but what was substantiated, either by 

ractical facts in my own knowledge, or by such 'as . were 
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deducible fi-om experiment. This was my design; if I have 

departed from it, I have so far erred-I have so far uninten

tionally deri:lted from the course I purposed to pursue. 

YI. The Memoir now submitted is divided as follows, 
VIZ: 

Sect. I. On the component parts of gunpowder. 
H. Their purity. 

HI. Their proportions. 

IV. Their manipulatioll. 

V. On fired gullpowder. 

VI. Oil the proof of gunpoy;der. 

VII. Obsernltions on the manufacture. 

VIII. Observations on the proof of powder. 

IX. Appendh:.-On purifying the ingredients. 

VII. Under these heads, or their subdivisions, the !3oard 
will find many points discussed which have enaaaed their 

o '" 
attention: for instance, the spontaneous combustion of char-

coal when in store i-whether fused nitre, or fire-dried nitre, is 

the best;-\vhether charcoal should be prepared in pits or cylin

ders;-and whether gunpowder should be pressed and glazed. 
This last question is a point so .well uJtderstood, that no new 

experiment is now necessary to determine it. If gunpowder 

be pressed and glazed, it must be highly incorporated, or it 
cannot support those operations: they ruin it. Pressing and 

glazing are found to much deteriorate the :'.1adras powder, p:lr

ticularly the L. G. or largest sized grain. Other points are 

also dwelt upon; but it does not appear requisite in this place 
to enumerate them. 

' VIII. One subject, however, I would particularly notice, 

not only because it is important, but because it has, probably, 

been the means of originating much misconception as t~ the 

---~~ ~~~--= ---- - --

Xl 

1'0 Mr. BR,\DDOCK, ~·c; ~·c. ~·c. 

SIR, 

H,\\'I),"G submitted to the ~IiJitary Board your 

letter bearing date 1st July ultimo, with the ":'Iemoir on 

GunpOlrder ~ thcre\\'ith forw:J.rJed, I haye the honour, under 

the orders of the ::'1 ilitary BoarJ, to state that, newing the 

work as one of great merit, and likely to pro\'e of considerable 

utility to the Corps of Artillery, the ,Board recommended to 

Goyernment that three hundl:ed copies of the Memoir (with 

such modification or emendations as you might deem likely 

to enhance its utility) should be printed at the public expense, 
ancI under your superintendence. Gowrnment having been 

pleased to sanction the proposal, I am instructed to communi

cate the request of the Board that you will undertake the task 

of Superintendence. 
(Signed) H . 1!OBERLY, 

FORT ST. GEORGE, 

Sept. 1,1829. 

DEPUTY SECRETARY. 

I have accordingly revised the paper and made additions 

thereto: and I hope, in its present shape, it will be found a 

useful guide both to the gunpowder manufacturer, and the 

artillery officer. 
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Sm, 

EAST I~DI.-\ HOl.JSE, 

March 10, 18.'31 . 

YOUR letter of the 1 I th ultimo ha\ina been laid 
before the C 0 

ourt of Directors of the East India Company, 

I have their instructions to acquaint you that they have no 

objection to your printing a second edition of " The :'>Iemoir," 

by your son, :'tIr. John . Braddock, on the :\Ianufacture of 
Gunpowder. 

Jam, 

SIR, 

Your most obedient humble Servant , 

MR. JOHN BRADDOCK, SEN. 

l11aster Refiner of Saltpetre, 

Royal Powder illills, 

TVallham Abbey. 

P. AUBER, 

SECRETARY. 

IX 

true and absolute character and quality of the British and 

Indian gunpowder.:; i-that subject is, the metllOd of proof. 
In itself, it has more difficulty than is commonly supposed; 

and I haye therefore dwelt on it rather largely. To ascertain 

the comparatiYe quality of two gunpowders, it may be imagined, 

that nothing more is necessary than to take any like. quantity of 

each, fire it from the same piece of ordnance, and compare the 

ranges. But this idea is at a most remote distance from 

truth; there are some such h'ials by which not the slightest 

knowledge of the quality of gunpowder can be acquired . It is 

an experimeut:ll fact, that of two powders A and B, the range 

of '-\ was le;' than one-fourth the distance of B, in one trial; 
while in an0d \l~ r, it ranged half the distance; in a third, an 

equal distance ; in a fourth, superior, and all from the same 

piece of ordnance. 

IX. Under the Section on the Proof of Gunpowder I have 

shewn that all the common methods of proof give fallacious 

results, if depended on singly j . and in the Eighth Section, I 

have endeavoured to lay down a formula by which the true 

character and properties of gunpowder may be ascertained 
with facility . 

x. This climate seems to include in it all that can be desired 

elatiye thereto, in the fabrication of gunpowder. It is the 

irthplace of the chief ingredient, nitre; very excellent wood 

for charcoal is obtainable; and the land-winds, coupled with 

olar heat, cannot fail to render perfect the last important 

operation in its manufacture. It is a curious circumstance, that 

g npowder sent out by the Honourable the Court of Directors 
1819, ranged, in a pendulum eprouvette at St. Thomas's 

- [ount, highcr than it did in England. This can be attribu
ble, I think, only to two causes~the climate, and the difference 

f latitude. The lattcr might influence the arc. of recoil, and 

some allowance ought, theoretically, to be made for it j but as 



that allowance must again allow for the expansion of the sus

pendinorr rod~ between the temuerature of Jantiar)' in Enrrland 
• 0 , 

and Septemher in the Carnatic, it is a nice point to say how 

far the practical range of the powder was influenced by loca
lity of situation. 

, In J:muary, l519, two ounces of ,Yaltham Abbey 
po"der were pro\'ed at that place, and the , 
medium ranges were. . 193:2, &:2015 

It was then, together with the two pendulum eprou
vettes, in which it had been tried, sent out to 
Madras, and proved at St. Thomas's ::\Iount in 

September, 1819, in the same eprouYettes, and 

ranged" • . 2028&2131 

The lIadras powder ningecl . 22 51 & 23 11 

, But if it was the Honourable Court's intention to ascertain, by 

this experiment, the absolute quality of the English and ~Iadras 
gunpowders, the experiment failed; for the pendulum eprou

vette is an un!ertain and fallacious method of proof, and onc 

of the worst description for trying unpressed gunpowder ag:lil15t 
highly pressetl and glazed powder. 

XI. If what I have written, and have now the honour to 
submit, should be thought by the Board to be of any value; I 
beg leave to express a hope that, with their wont~d liberality' 

and condescension, they will be pleased to forward it, \\'ith 
their favourable notice, to Goyernment. 

I ha"e the honour to bc, 

SIR, 

Your most obedient humble Scrrant 
, , 

FORT ST. GEORGE, 

July 1, 182!J, 

(Signed) J. Br:"\DDocK. 

ON GUNPOWDER. 

.' 
SECTIO~ l.-CO~IPO~E~T P.-\RTS. 

G C );POWDER is an explosive propellent compound, consist
:ng of saltpetre, charcoal, and sulphur. The terms explosive 

cl propellent are not here used as synonymes j they are not 
yertible; for a chemical mixture may possess the explosive 

a much higher degree than the propellent power. Fulmi
:l ing gold, sih'er, and mercury are dreadfully explosive; but 
ey have not the same projectile force as gunpowder, nor can 
ey be used as substitutes for it. 

2. Experiments made at \Vool'i\--ich, * with fulminating mer
e y, shew that nothing can resist the exceeding intensity of 
. cs action, but that action is , confined to a narrow space. A 
ca ronade was loaded with a charge of this powder and se\'eral 
cast· iron shot ; the shot were not projected, as they »ould 

u\'e been by gunpowder, but they were expelled in fragments, 
. e extreme .-iolence of the powdcr having shattered them to 

leces. 

3. Carbon and sulphur are both simple combustible sub:-
lances; but nitre is a triple compound of oxygen, nitrogen, 

and potassium. The chemical action of these elements on one 
ano'ther, and the play of affinities between them, in a high 
tem perature, occasion those awful results produced by gun
powder on the application of fire. 

• See NichoIson's Journai, Jnly, 1300, 

B 
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4. By unirersal mage sulphur is included in the mixture j 
but it is not ab50lutcly necessary for the production of the pro
pellent power, for nitre and charcoal only will generate efiects 
similar to the compound with sulphur. Gunpo\Hler made 
without sulphur has, ho\yever, sereral bad qualities j it is not, 
on the whole, so powerful, nor so reo-ular in it;; action' it is ° , 
porous and friable j possesses neither firmness nor solidity j 
cannot bear the friction of carriage, and in transport crumbles 
into dust. The use of the sulphur, therefore, appears to be, 
not only to complete the mechanical combination of the 'other 
~Iements, but being a perfectly combustible substance, it 
Il1cr~ases the general effect, augments the propellent power, 
and IS thought to render the powder less susceptible of injury 
from atmospheric influence. 

5. " There is one good reason," says the Eclinburo-h Ency
clop<edia, "for ' the use of the sulphur, althouo-h it'" does not 

. contribute to the production of any elastic fluid.
o 

The carbonic 
acid, which is generated, would doubtless ' combine with the 
potash, if it were not for the presence of the sulphur, and thus . 
so much elastic fluid would be lost. That this is the case 
we know from the fact that carbonate of potash is always 
formed when nitre is decomposed by charcoal alone. This 
would be the case, to a certain extent, with O'unpowder made 
without stdphur: some carbonate of potash w~llld be formed." 

6. It was ascertained, by experiments n1adc at Essone near 
Paris, in 1756, that the strongest mixture, without sulphur, 
consisted of, . 

};itrc 
Charcoal. 

• 16 parts. 
• 4 parts. 

and they produced a power equal to 9; but with the ac1dition 
of sulphur, a stronger mixture was made as follows: 

Nitre. 
Charcoal. 
Sulphur 

16 p;trts. 
3 parts. 
1 part. 

~ --~~ - -==- --- ~- . 
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and these produced a power equal to 17. None of the 
experiments gave a higher result than this: it equals the 
proportions of, saltpetre 80, charcoal 15, and sulphur 5, 
in 100 parts of gunpowder. 

7. It thus appears, that the representative number of the 
powder madelcitlt sulphur is almost double that made without 
sulphur, viz. as 17 to 9 j but, in ' another method of trial, the 
powder lI:ithout sulpllllr prot1uced a result equal to that made 
with it. Such, however, are the discrepancies . that arise in 
re5{'arche;; iIlstihlled for the purpose of a~certaining the nature 
and constitution of gunpowder, and such the difficulties with 
wh ich the subject is imested. This latter trial was made in 
the French mortar eprollvette, with a ball of 601bs. weight, 
as follows: 

-- -~;l:~-fo-r-eo-Oi-Il~-~I-iXl-ur-e.--·---T-"-O-O-U-DC-.-',--;--T-hr-ee-o-u-n-ce-'.-I 

Without Sulphur, ranged 21 3 Feet 4i5 Feet I 
~\_V_it_h_S_ul_p_h_ur_._._._.~ __ 2_19_F_e_et_~~4i2 F~ 

8. To this may be added the following extract: "Mr. Na
p'er directed a small quantity of powder to be made of nitre 
and charcoal only, and wa;; surprised to find that 151bs. of it · 
projected a thirteen-inch shell a5 far as the best powder com
posed in the usual manner." * 

9. "The achantage of using sulphur seems, from some 
late experiments in France, applicable for increasing the 
fo rce of explosion only in small charges; but in quantities of 
some ounces, the explosive, or at least the projecting force of 
the powder without sulphur is as considerable as it is with it."t 
Under circumstances of absolute necessity, sulphur might there
fore be dispensed with in the fabrication of gunpowder, but 
charcoal or nitre cannot. 

• Gray's Operative Chemist, ed.1828. t Rees's Encyclopredia. 
B2 
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10. :Nitre is not the ollly salt that has been used for making 
gunpowder; its quantity or proportion in the mix.ture has been 
lessened, and the deficiency supplied by another elementary 
combination with the same base, potassium, viz . by chlorate of 
potassa, or the hyperox.Yllluriate of potash of the old nomen
clature. 

11. This salt has been tried in France, and fatal accidents 
have resulted from its admixture and incorporation with the 
common elements of gunpowder.-'" The French have, notwith
standing, succeeded in making gunpowder, of which it was one 
of the component parts; and the following exh'act from a work 
published in Paris in 1811, shews that it produced a range 
double that of war-powder of good quality. The composition 
of this powder seems to have been-

Xitrate of potash . 
Chlorate of potash. 
Sulphur . 
Charcoal 
Lycopodium 

Total 

25.0 
45 .0 
15.0 

· 7.5 
· 7.5 

· 100 parts. 

12. The .extract runs thus :-" On se servit, pour en fa ire 
1'essai, a la dose de 92 grammes, (about 3 Troy ounces) d'un 
ancien mortier defeetueux, auquel on ne pouvait obtenir, pour 
la poudre de guerre de bon qualite, qu'une portce moyenne 
de 187 metres.-La poudre au muriate oxigene fut introdllite 
dans 1't chambre du mOl·tier, et le globe place dans rame, avec 
la plus grande circonspection; on mit le feu au moyen d'un 
assez long morceau d'amadou. Le coup partit trcs vivcmcnt, 
et le globc, qll'on put it prine sllivre des yeux dans 1'air, fut 
lance a eJ1Yiron 381 metres; et dans sa chute il s'enfon<;asi 

• It would appear that gunpowd~r of thi.i, or a similar kind, wos proposed 
to the British Go·:ernmcnt in 1800; but its introduction iilto the service was 
Yery properly opposcd by Lieutenant General Congrc\'e, on account of the 
clangerattendillf, its use . 

PuRITY OF I!\GREDIE~TS. 5 

3vant dans la terre, qu'on eut de la peinc it 1'y trouver et a l'en 
retirer." 

13. This great superiority of range is attributable to the ex
ceeding rapidity with which the chlorate suffhs decomposition; 
but this ad\'antage is more than counterbalanced by disadvan
tages. This salt, the basis of the percussion powder" of sports
men, corrodes much more rapiJ]y and deeply than common 
gunpowder, and renders fire-arms sooner unserviceable j and 
as it explodes by fi'iction, both its me and manufacture are im-

'nently dangerous.-Xor is this all. Such powder, kept for 
e purpose of chemical experiment, has been known to explode 

e,en spontaneously; it thercfore forms too perilous a compound 
:0 be generally substituted for .glUlpowder, especially when 
e lployecl for the purposes of war. 

SECTION n.- PURITY OF INGREDIENTS. 

SALTPETRE. 

H. NITRATE of potash, nitre, or saltpetre, is a combination of 
.: 'c acid \\ith the vegetahle alkali. It is an abundant produc
. n of nature, but is never found pure, being always contaminated 
. other salts and earthy matter. The separation of the im

- . ties from the nitre is called refining. 

5. The late Captain Bishop, formerly Superintendent of 
e Gunpowder ·Manufactory at Madras, in his official memoir 

• The elcments of this powder arc
Chlorate of polassa. 
Sulphur . . . . .. . 
Charcoal . . . . . . 

5 parts 
2 

- e into a paste with weak gum-water. Great caution. mu;;t be used. The 
te of mercury forms a better percussion powder, which does not corrocle 

e chlorate of pot..~ssa. 
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on gunpowder, dated December, ISO 1, conceives that salt
peh·e may be both generated by nature, and produc('d by art in 
an imperfect and defectil·e manner. He says, " defective nitre 
has, of late years, imariably been imported from Bengal." 
And, " when saltpetre of a defecti,e quality is refined in, a par
ticular mar:ner, and the nitric acid added to complete the satu
ration, it again becomes perfect nitre, and makes gunpowder 
stronger by a difference of 200 yards in the lO-inch range, than 
what can be made with impelfect nitre." He says also, "Salt
petre in this (perfect) state is very seldom obtained, and in any 
.~ther it is unfit to incorporate witb composition for gunpowder; 
Amongst the numerous samples whi.ch have been subjected to 
experiment, only one has been found to consist of perfect nitre. 
This was obtained from Doctor HeYne, and made, as he in
formed me, near I nnaconda. Nitre;f this kind will make gun
powder stronger by a difference of 200 yards in the usual proof 

" range with a lO-inch mortar." 

16. I notice this supposition of Captain Bishop's, because it 
seems to be supported by the strong authority of ascertained 
experiment; because it appears to be plausible, and because 
a curious and important question arises,-Does nature ever 
generate saltpetre in a defective and impel-fect manner; and can 
variations in the sh'el1<Tth of fTtmpowder be thereby accounted 

. 0 0 . 
for? . 

17. In Captain Bishop's writings on gunpowder, there are, 
unquestionably, many valuable observations resulting from ex
periment,l research, and much sound practical knowledge; but 
his applications of theory, and his reasonings, are so mingled 
with the fimciful inductions of imagination, that ,they arc ex
tremely liable to lead the uninitiated into error, and arc to be 
received with cautioll even by those who may be supposed to 
understand the subject. * There is no doubt that, in the 

• Let Dot this be thought an invidious obscr,ation. It is no small praise, 
that Captain Bishop increased the proof range from 1.'000 to 1,500 yards, in 
the lO·inch mortar. . 
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resent case, he made experimental powder with various 
Slmples of saltpetre, and found som~ of it range 20? yar~s 
..:r her than other; but I see no solid grounds for hIS attn

in fT it to defecti I·eness or imperfection in the nitre. Suppose 
e nfn·e deficient i'n oxygen,-it would then become nitrite of 

~ ash; but nitrite of potash is an ~rtificial salt, an~ is not 
- own to exist as a natural productIOn. Suppose It to be 

ixed with a quantity of it s base,-potash, this being soluble 
wa er would be rrot rid of in the process of refining, so that 
'0 d fi . 

e ni tre woultl at last result. Supp03e it to be e Clent or 
ndant in any way whatel"er,-it would el·idently be some 

er alkale~ccn~ co~pound, and not nih'e, and would not 
.' ere fore crystallize as nitre does. 

1 . But the following extract from one of the first chemical 
- C orities of the day, will be more satisfactory than any 

-oninrr of my own. " The same compound body is always 
. he s:me composition; no variation in the proportion of its 
:e ents can by any possibility take place. 48 parts of potassa 

bine with 5,1, parts of nitlic acid to produce 10£ parts of 
c::re : no method of putting the substances together, as by 

sing an excess of the one or the other, or abstracting one 
a prel"ious state of combination, or allowing other sub

~.;'l ces to be present, ean cause any ch:mge in thesepropor-
. . s. N or is this confined to the numbers 48, 5·1·, and 10£; 

whatever may be the quantity of these elements in com
- a ion, or of the nitre produced, the proportions will be the 

c."* 

9. Kitre is totally unfit for gunpowd<;r until it be purified; 
:' be ing combined with the muriates of soda, lime, magnesia, 
• with other salts which greedily absorb moisture, their 

iquescent properties would be highly injurious, because 
e - would derange the close contact and combination of the 

erials of which gunpowder is composed. As for the 

Faraday·~ Chemical ;-'fanipulation, p. ,5:';2, cd. 1827.-This extract 
- cars to be condusive 011 the point. 
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efflorescent salts it may contain, "they are noxious only inas
much as, possessing no p; rticu!ar useful property, they inter
pose their ato111s between the more combl1stible ingredients, 
and impede the rapidity of deflagration :-quod lion juwt 
obstat;" what helps not, hinders. 

20. In the ' separation of these foreign admixtures, human 
skill could do little without the assistance of nature; , but 
nature, with that exquisite beauty and order observable 

, throughout creation, has implinted upon every salt its own 
decided and uniform shape, from which it never varies. So 
also has she regulated and varied the temperature at which 
they are respectively soluble, that it requires only a knowledge 
of the laws of crystallization, to conduct the process to a 
successful issue, and to obtain nitre in a state of purity. For 
instance, by solution in boiling water the nitre is more soluble 
than in cold, but muriate of soda is not: the nitric solution is 
therefore drawn off at a high temperature, while the muriate, 
having first saturated the water, is deposited and left behind in 
substance. On the other hand, nitrate of lime, and the 
muriates of lime, of soda, and some of her salts, are more 
soluble in cold water than nitre: hence the nitre crystallizes, 
while they are left dissolved in the cold' liquid menstruum, or 
mother-water of crystallization. And it is on these different 
degrees of solubility of the various salts combined with the 
grough or impure nitre, that they are separated from it, and 
that the nitre is thereby purified. ' ' 

Q1. ,\,\'ith regard to the process, nitre is refined by solutiOIl ' 
and filtration j and two boilings are generally found to render 
it pure: but as in all manual arts, so in this, a kno\dedge 
of the best practical usages enables the operation to he con
ducted with greater certainty of success, ease, de~patch, ·and 
economy. The use of bullocks' blood" eggs, &c., as recom
mended by some, is not efTicacious: they have nothing whatever 
to do with the salt,-they produce no chemical action on it; 
they are intended solely to precipitate, or to raise to the surfilce, 
any impurity that may be held in suspension; but it is que;;-
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able if they do, and they are not in use in I-Iis ~raj es ty's 
--r:-5. In my own opinion, cleanliness ~n the refine:'y , ~lters 

: _. table nature (there is some art m well filtenng,) and _ a " UI , , , 

t'lcal knowlecl rre, are to be held in much higher estimatIOn __ c 0 

~;ln such expedients.* 

2'2. I t has been questioned, ,rh,ether nitre, after having been 
. ed, should be mclted and then pulverize~, or ~e at once 
:-_ " ceel to powder, by drying the crystals, TIlIxed With wa,ter, ) 
.er a fire. By fusing, and being cast in moulds of convement 

:E a )('s, it becomes more portable, is extremely well adapted 
: r the purpose ' of carriage, exportation, or , commerc~, a~d 
-_ le"s liable ' to contract impurity or dirt by long keepmg m 
~ ore~ Before it becomes cold, it is soft and yielding, and ,:'m 
ca~e an impression like wax, which is convenient for sta:npmg 

n it the weight, or any other marks that may ~e co~sldered 
l: edient.-The a<.hantages claimed for fire-dned mtre are, 
a , by the process it undergoes, it becom:s at onc~ reduced to 

ne powder, at a s.mall expense, and with but lIttle labour; 
the minuteness of the particles of fused nitre, reduced to 

wder by a process hereafter advertecl to (88), is much 
~eater and therefore better adapted for the use of the manu
~c ory~ Besides , accidental impurity. can,not. be ~is:overe~ in 
_re-clli ed nitre so well as it can be In !lItre whtle In fusIOn; 
and the fire-drying process itself points out that no other water 
can or ourrht to be used than , the" aqua distillata" of the 
.. op- or its sub~titute pure rain water. It has also been ... ::::, ' 
Si' cl, that gunpowder made with fire-dried nitre will not, when 
. barrel, become lumpy j but this is doubtful. 

23. As to the fear of decomposing nitre by simple fusion, or 
rivinrr off any portion of its oxygen, it is nothing more than 

a prehe~sion. That no decomposition takes place, may be 
royed by fusing a small quantity in a glass retort oyer a 

s 'ri t-Iamp, and endeavouring to obtain oxygen gas .by means 
o the pneumatic trough. At first, a number of air bubbles 

• will escape, but not the least oxygen gas, can he procured. 
• Set) Appendix. 



10 ON GU"POWDER. · 

It is in this manner that oxygen is sometimes elegan tly col
lected, for chemical experiments, from the chlorate of potash; 
but this salt suffers d ecomposition at a much lower temperature 
than nitre. In actual practice, however, fierce fires are of 
necessity used in fusing nitre; and it therefore rcquires some 
caution that the iron melting-pots do not become o\·erheated: 
should they attain a red heat, the nitre "'ould of course be 
subject to partial decomposition; but if the process be under
~tood, and conducted with common care, this need never occur. 
I have seen many tons' weight of saltpetre fused, and do not 
recollect more than once having observed a melting-pot at a 
red heat; and this occurn:id through negligence. Nitre is not 
decomposed by fusion under a red heat: it melts at about, 
or under, 560 degrees of Fahrenheit's thermometer; whereas, 
the red heat of iron in twilight is, according to Henry, 1050", 
and in daylight 1207'. 

24. An exceedingly delicate test of the purity of nitre is 
made as follows. Dissolve a few grains, by weight, in· a test
tube, or in a small phial three-quarters full of pure distilled . 
water. Then add a drop or two of the solution of nitrate of 
silver. If no discoloration take place, if the water rctain its 
transparency, the nitre is pure j but if any whitish turbidity or 
milkiness appear, it indicates the presence of muriatic acid or 
common salt j and the degree of opacity will be indicative of 
the degrce of impurity. Accum states, that the delicacy of this 
test is astonishingly great; that the presence of the 42!.~oth 
part of common salt, or IU;JJ,d of real ' muriatic acid, dis
sohecl in pure water, may be discovered by it. There are 
other tests to discover the prescnce of other salts: but they are 
so very soluble in cold water, in the state in which they are 
commonly founel comhined with grough saltpctre, that purifieel 
nitre in crystals cannot be suspected to be contaminated with 
them . . 

25. At a high temperature, nitre is decomposed with great 
violence by charcoal; and it is this property that qualifies it to 
become the chief constituent principle In gunpowdcr. Pure 
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-" _c does not deliquesce nor attract moisture as common salt 
--, nor does it contain any watcr of crystallization, as was 

erl)' thought. 

_ . The chemical name of saltpetre is nitrate of potassa. 
- _ n melted, it is called sal-prunella, and crystal mineral. 
__ . ec ed to a reel heat, it loses a portion of its oxygen: it is 

ermed nitrite of potass. If the heat be increaseel anel 
ed, it ultimately loses, not only its oxygen, but its 

cen al so, amI. becomes reduced to its simple base, potassa. ) 
3lysis i:> as follows :-

- ·valen t numbcr . 
nz.-nitric acid 

potassa 

102 

1 proportional=5-! (102 
1 proportional=48 S 

__ e5e again are rcduciblc into 6 proportionals of oxygen, 

nz.-5 in the acid, and 1 in the potassa . =48 } 
1 proportional of nitrogen . =14 102 
1 proportional of potassium =40 

E e.::ce 100 parts of nitre are ultimately composed of-

Oxygen 
Kitrogen 
Potassium 

47.06 
13.72 
39.22 

By this analysis it is seen that saltpetre contains six 
- of oxygen, and one of nitrogcn, condensed in one atom 

-":.: base, potassium. These two substances, oxygen and . 
_ en, constitute the gaseous or elastic elements of the 

and it is to them, coupled with high temperature, that 
losi\·c and propellent properties of gunpowder are to be 

'When gunpowder explodes, these gaseous elements 
e developed, being released from their combination with 

- -assium, and take the form of permanently elastic fluids. 
sooner is this first combination broken, than the ingre

:3 ocnerally enter into new affinities, which are exceedingly 
-_ ...... to trace with precision j but they will be noticed III 

ur5C. (71, 72.) 
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CH.-\RCOAL. 

QS. 'Ye are to consider this well-known substance, in this 
place, as yegetahle matter changed from it:> original nature by 
a chemical process, by which it becomes applicable to a special 
purpose. It may be noticed, that charcoal results from the 
woody fibre of the vegetable only; and that the liquid and 
volatile parts are driyen off in the operation, and form new 
combinations. F or instance, vegetables are composed of 
carbon, oxygen, and hydrogen: the5e, in different proportions 
combined, produce vinegar, sugar, tar, resin, oil, and other 
products. PyroHgneous acid (or wood vinegar) and tar result 
from vegetable distillation: not that vinegar and tar existed 
prior to the process; but that the elements of 'rhich they are 
constituted, having been separated from the wood, cO~lbjne in 
new proportions,and, being condensed, fall into new forms of 
matter. These products are collec.ted, ilnd are useful in the 
arts, and in domestic life; and the charcoal remains behind, an 
educt of the original woody fibre. 

Q9. The good quality of gtillpowder depends very much on 
the quality of the charcoal. Light but not spongy woods 
appear to be the fittest. In Europe, woods of this character 
are preferred, being found to make the best powder. At 
Madras, the gram-bush plant [cytisus cajan], * parkinsonia, 
and milk-hedge [euphorbia tiraculli],t have been found to 
answer well. The parkinsonia; by its fracture, looks yery much 
like the best of the European woods; and, by proofs made at 
Purfleet in IS15, gunpowder made at :Madras in 18H·, of that 

• wood, acconling to the English system of manuf.'lcture, ranged 
higher than that JlIade with gram-bush, and exhibited a les.s 
decrease of range in .a subsequent trial, after both powt1crs had 
been exposed to the atmosphere for twenty-scyen days. 

30. I shall insert an extract from these proofs, anclmake one 
or two observations on them. All the barrels containing the 
Indian powders are noticed in the proof-report, as appearing to 
h:\Vc been kept in a damp magazine. 

• Extracted from Oflicial Report, ISO:? t Ibid . 
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)IEDlt:}{ RA~GES. I 
NATURE Eight...inch iron mortar; . i 

450 I f 2 A.fter eXP'>.5ur~ to tbe ,ur I' 

OF THE POWDER. e eva InD; oz . 0 (or 2; da.y :; . 
powder; ,bot 6~ Ib3. I 

13lh July. 1815. 9lh AU~;1Bt. 1815. ji 

1--------- - - ---\-----
i 1. Gram-bush cannon-powder, 'I 

D1ad~ April, I~H, En;:;lish r 
systenl et manutacturc . ..) 

2- Parkiusoni.l ditto ditto 

J . T he Killts Wal,ham :\bbey ~ 
cannon· powder : had been to 
sea in His )Iaje3lY's ship, 
Pylades . . . . • . . 

!. )[ (L>ketry powder, maLic ~ 
April. ISH, accordill;:; to the 
)I auras system of manufac-
ture • • . . • • • . 

11 

. )bdra5 powder, made J anu-} 
ary, 1813 .•..•. . 

_ Gram-bush mu,ketry, of the ~. 
!t..Jm t! m:tnufactuTC as the 
_bore cannon-powder . . 

_ Parkinsonia llillO ditto 

_ . . I usketry powder, as above 

~. )buras powder, as above 

T he I'-'ng's F~versham po\\'-} 
de r, F. G. . • . . . . 

189 feet Hi! feet 

222 

2451 " 233 

x 0 trial 

Ditto 15i~ " 

Num~ro( drn boards pe-r_1 
forated by a. !ted b.1.II ;Aner exposure to the ::Lt
fired with 4. d:-ams 0(1

1 

mosphere for :2; day!. 
powder (rom CL c:lrlJiot". 

,--------

H bo~rds 12! boards 

13 
" 12! " 

ll! " 11 " 
-

11 
" 101 " 

15 
" 13 

" -
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31. By these trials, the parkinsonia charcoal, ~ o. Z, appears 
to make decidedly better cannon pow'der, than the gram-bush,* 
and in the proof by musketry, its deterioration was in propor
tion smaller than the l:mer, after Q7 days exposure to the air.
Compored ~rith the King's powder in the mortar proof, I see 
no reason to be dissatisfied ",ith it; t and both the powders, 
~ os. 1 and Z, which were made according to the British sys tem 
of manufacture, gave an extremely good range in the carbine 
proof, compared with the Feyersham powder, ~o. 6, 'rhich 
does not appear to have been exposed to the deteriorating 
influence of a sea voyage, as the other powders had been. 

32. The powder, No. 4, was m'ade according to the :'Iadras 
system of manufacture, only it contained cylinder charcoal and 
fused nitre; in other respects it was the same as the powder 
No. 5, which was :\Iadras powder, of the current manufacture, 
that had pit charcoal, and air-dried nih'e in its composition. 
The result in both method~ of trial appears in favour of the 
cylinder charcoal powder, and affords satisfactory evidence~ that 
fusing the' nitre, coupled with the use of cylinder charcoal, 
somewhat improves the quality of gunpowder, even upon the 
:Madras system of manipulation. The Madras powder, No. 5, 
ranged the lowest of the whole; but its manufacture, and the 
quality of its ingredients, were precisely the same as No. 4., 
with the exceptions noticed. No improvement has been made 
in the ~Iadras powder since that period. 

ON CHARRING. 

,33. Opinions differ as to the best mode ofcharring.-The 
French disbelieve the assertion of ~lr. Coleinan,t that the 

• ~'In whatever wa.y it [gTam-bushJ may be carbonizcd, or in ",hatHcr 
proportions u5cd, it i3 inferior to coal made from the p~rkin,olli~, as has bt't'n 
nmply demonstrated by many decisive cxpcrimcnts."-Capl, Bishop, 

t The powder, Nos, 1,2, and 'I, \\;e re made under my own superinten
dence, The English practice could not be perfectly followed 'for the want 
ofmean~, ' 

: Phil. Trans. Vol. IX. p. 3.58. 
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King's powder wa.s increased in strength one third, by being 
adc with charcoal burned in cylinders. They made powder 

.i h cylinder charcoal; with charcoal that had been prepared 
":l a stove or o\-en; and with a third. kind. made by distillation 

a glas:; retort, and found that neither of those coals made 
_ ronge r gunpowder than the charcoal which was burned in 
"_ eir customary manner, viz. in pits constructed of'masonry. 

e following is their account of the experiment. 

~. "Des que l'administration eut connaissance de l'emploi de 
3 methodes, [the process of cylin<ler burning] elle s'empressa 

"e aire l'e55ai ties charbon:; resultants de rune et cle l'autre. Elle 
_" bruler it l'arsenal de Paris au bois de bourdaine dans une' 

__ "ndre de fonte place dans le fourneau de l'une des chaudicres 
c.e la raffinerie, dont le feu etant en activite depuis plllsieurs 

.>; il en fut en meme temps carbonise une autre portion, 
dis tillation clans un pocle de fonte; enfin, on en distilla 

- .. ron 30 kilogrammcs clans une cornue de yerre avec l'appareil 
~~e mato-chimique. Des compositions de poudre de gllerre 
=- e chasse fUl'ent faites a Essone avec chacune de ces especes 
'" charbon, et it divers dosages. On essaya ces pouches au 

r-ier et a l'eprouvette de ~I. Regnier, comparativement avec 
• - poudres de guerre et de chasse de fabrication /?rdinaire. 
.1un mortier, la portee de la poudre ordinaire, au dosage de 

salpetre, a charhon, 10 de soufre, fut superieure de 
--: "_sieurs metres <\ cclle des poudres faites ayec les h'ois 

bons, aux deux dosages differentes de 76 salpetre, 14 
-bon, I'o souf're: et 76 salpctre, 15 charbon, 9 soufre; et 

·:e infhioritc fut la moins sensible pour la poudre faite avec 
harbon de cylinclre, et la plus considerable pour la poudre 

- - le charbon distille a la cornue. A la petite eprouvette, 
- poudres de chasse avec les charbons mi pocle et it la cormie 

"ment la concurrence avec la poudre fine de fabrication 
. nte; la poudre avec le charbon du cylindre fut seule plus 
e."-Perhaps they overburned..these charcoals. See ~1D" 

3.5, "Les rt!sultats de ces epreuves, sllr les methodes de car
- --" _;1 ion des Anglais, dflrent prouvE'r it l'administration qu'elles 
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n'etaient pas preferable acelles usitees e'n France, et la c·onfirmer 
surtout dans l'idee qu'eIle ,n-air eue de l'exaggeration ridicule des 
prctendus ayantages des modes de carboni~ation employees en 
Angletcn-e; ces a\-antages ne tendaient a rien moins, suin,nt 
Coleman, qu'i augmenter la force de la poudre, au point de 
pel'mettre de diminuer d'un tiei-s la charge des bouches a feu;"* 

36 . . ~Iy design being the discussion of principles, only so 
far as they are supported by practical data, and having no 
experiments to oppose to the foregoing, I shall make no 
comment on these extracts, but simply observe that the results 
stated, coincide with experiments made at Mach'as under the 
superintendence of Capt. Balmain; for a set of cylinders such as 
are used in His Majesty's works at home, having been erected, 
and charcoal made in them, by one of the young men sent out 

,by the Honourable the Court of Directors, in 1813, "it was 
fOllnd that burning the gram-plant in them did not improve 
the quality of the coal of that wood, amI the cylinder coal 
of all other woods was inferior to the pit-coal of the gram
plant." But this enunciation concerning the quality of the 
charcoal applies only to the strength of gunpowder, not to 
its preservation or durability. 

37. Here, however, two remarks _may be offered i-the first 
is, that Captain Balmain's opinion, concerning the superior 
quality of the gram-plant charcoal, is directly opposite to 
Captain Bishop's; see note, (*) page 14: .and the second, that 

• The fact is, that the buming of charcoal in cylinders was coupled with 
other impro\'cmcnts to effcct thi~ cnd_ Lieutcnant Gencral Congrcyc, in a 
tract publi;hrd in !S!l, shews, among othcr 5t~etllellts, a sa\' ing to thc nation 
of £GID,SOO sterling, from l7!1i to !SIO, which hc states was cffected "in 
conseqnence oftbc impw\-ement.< in thc n:anufacturc of ne\\" guul'oweier, by 
which its strength [was] so much increascd, that it was found Ilcc,', san', in 
tl,C year 1 iDG, to reduce the ehargc of gunpowder for o[,lnancc onc-third 
in weight" And onc of these impro.\"Cments, was the bringing" to perfec
tion a new description of gUllpowua, call eel cylinder pOlnkr, from the form 
of the retort in which the proee;; of charring [ was] pcrformed." "Powdcr 
made with charcoal so produccd, greatly excccds the strength of common 
l'0wdcr.'· 
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conclusively as the French appear in the foregoing extracts 
to have decided the ques tion against cylinder charring, more 
: ecen t experiments made in France, seem to incline tI ;em to 
:. e adoption of the English system after all, in preference 

heir own. The Baron Dupin, in his" Force ~lilitaire de 
Grande Bretagne," gives an outline of some expel'iments 

ade before a special committee, appointed in 1814, to examine 
:.. e merits of powder made at Bouchet, with charcoal pre- ' 

red ill a close vessel, compared with Dartford powder ( 
:I t had been obtained specially for the occasion; and the 
:; Its were a trifle in ta\-our 'of the French powder. He 
otes the following worth: "RiE:n ne s'oppose, disent les 
mmis5aircs, it ce que nous fassiolls de la poudre de 

~ erre aussi bonne que la poudre de chassc qui vient d' etre 
e roU\-ce. ~ ous y pan-icndrons en pr6parant le charbon 

. pres le mode Anglais." ·$ Ancl' then says, "Formons des 
Tee x pour qu'on fasse, it cet cgard, ce qu'on a demontre 
_ ssib le." And again, " une partie des qualites de la poudre 
__ nrrlaise est due it cette carbonisation, disais-je en 1820; 
experience du Bouchet a prome ceUe assertion. Esperons 
. 'on emploira ce procede pour toutes nos poudres." I 

11 not attempt to reconcile these discrepant opinions of 
r continental neighbours. (35. ) 

CYLI);OER CIlAltRI);G . 

3 . The charcoal used in making His ~Iajesty's gunpo\\-der 
- prepared by distillation in large cylindrical iron retorts.t 

hi" process, the volatile products of the wood are driven 
-:;:- by the fire, and are condensed and collected in suitable 
__ civing-vessels. This methoc1 is considered to be superior 

le common method of charring in pits. It is stated in a 
r t detailing the result of experiments made under the 

• :\ () ! ~. pp, l·B nndl-t.'i, d~ ~" n(l Pari, edition, 182;3, 
Th e iUl'a of this method of charri!;gorig-inated with the latc Bi ~hop 

-"!sO Il_ Scc his ~[emoirs, \'01. 1. It was acted on in I iS3 or 1 i8-!, 
-fl ~ th e administration of lIi$ Grt.ce the late Duke of Hichmonu, then 

~ 'lcr-Gelleral of the Ordnance_ 

c 
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sanction of the Honourable the Board of Ordn:l11ce, on :'.Ial
borou!!h Downs, in Aurrust 1811 that" !!lll1powder \,·hich ....... . 0 J J 0 

contains cylinder charcoal in its component p:trt5, will retatn 
it;; strength far better than that which is made with either 
common pit-coal, or that which hath been charred in pots, 
because the two ' last sorts haye una,oidablv more or less 
deliquescent s~lts therein." . J 

. 39. If it be an object to procure charcoal of the greatest 
purity, there can be little doubt that distillation in proper 
vessels is the best way to obtain it; '" for, in this case, as 
soon as the JUIces of the. wood are driven off, they are 
separated from it; whereas, in pit burning, such of the 
resulting products as are inflammable are consumed by the 
fire, and such as are not, deposit their earthy and saline 
bases on the charcoal. As £11' as these bases arc deliquescent, 
they are injurious: and of such as are not, the least that can 
be said is, that they are foreign admixtures,ancl unnecessary, 
if not detrimental. 

4.0. I have met with no writer who offers an opinion why 
cylinder charcoal is superior to pit charcoal for makincr o'un-

bb powder, nor am I, myself, able to solve the question. The 
assertion has been made by one, and repeated by others, and 
experiment seems to confirm it as a fact. But £1'om my om1 
researches, I think there are O1'ounds for concludin rr that b- b' 
cylinders not only make a purer charcoal, i. e. a charcoal less 
contaminated with foreign mixtures, but that they also produce 
it free from alkali. Potash is found in almost all plants that 
grow at a distance from the sea. And wc knOll', that by 
burning wood in the open air, collecting the ashe5, lixiYiatinft 
them, and evaporating the solution, the comlllon potash o"f 
commerce may be obtained. The question therefore appears 
to resolve itself into this: as alkali is produced when wood is 
burned, having access to the atmosphere, is it, or is it not pro
duced, when burned in close vessels ",here the atmosphere is 

• See Parke's Ch~1llical Essay:;. Vo1. r. p. :193. 
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excluded? It is, I believe, a question among chemists, whether 
ash exist in the wood, or whether it be formed elUl'in o' the b 

.:.. ineration;"' if it exist in the wood, it appears to be a 
'fficult point to decide how it is got rid of by the cy

er process, as it does not evaporate, but simply fuses on 
- e application of powerful heat. "t The decision, hO\veyer, 

d not be difficult; a single experiment would, if prope;rly 
. ducted, be sufficient to provc the point, or disprove it. I 

o po;: se5s the means, or opportunity of deciding the ques
- ~ by direct trial on a sufficient scale; but the follo\ving expe

. s, I think, bear vcry closely upon it. 

'-:- One hundred pGrts of the gram-bush charcoal used at 
at the :'Iadras powder mills were incinerated. The 

roduced alkali in the proportion of 1.51 per cent. of the 
of the charcoal employed, and from 30 to 35 per ccnt. 

'r oll'n weigllt. The charcoal it~elf ,vas macerated in 
_ wa er, and on being tested, the water also discovered the 
--'1 e of alkali . I t may therefore be concluded, that pit

gram-bush charcoal is alkalescent. 

amples of nitre, purified at Madras in the years 1814· 
- -~ , were then examined j and on the application of the 
-- :es 5 , neither of them discol'ered the presence of alkali. 

experiment, though appareHtly unconnected with th e 
-i ll presently bc seen to bear, upon it. 

:'0 ascertain whether the gi'an1-bush charcoal contains 
- consequence of its preparatioll in pits, as well like

. c purpo;;e of ascertaining whether the King's gun
as free from it, I weighed half an ounce of the 

:... e powder of 1813, containing cylinder-burnt dog
........ .....;..; '~_-'LvaJ, and half an ounce of 1Jad.ras powder of 1828, 

-'-~' Chemical Essays, \'01. H. p,l7; and i{ote 6, p. 585 . . 
-- . I!. p. 19.-It would appcar that the alkali passes ol'cr with 

_ s acid, from which it is 'obtained, by a German process, for 
- h. 

cQ 

'", 
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malle with pit-burnt gram-bush ch:1rcoal, and put them both 
with equal quantities of cold distilled water into two test 
glasses. "\\"hen each powder had been dissoh-ed, I put into 
each glass a slip of dry reddened litmus paper, and after letting 
each remain a few hours, I took them both out for exami
nation.'" That slip which had been in the solution of the 
Madras powder had it;; blue colour restored, thereby indi
cating the presence of alkali, as was to be expectc-d from the 
fact just stated of the gram-bush charcoal containing potash: 
but the slip that had been in the solution of the King's powder 
indicated no trace of alkali, for the red cololU" of the test paper 
had not been in the remotest degree distur1;lec1. I ascertained 
by another experiment that His ?lIajesty's powder did not 
contain a free acid. 

44. Aaain. I tested in the same way two samples of glll1-o • ~ 

powder made at l\Ia<lras, in 1814,t with cylinder-burnt gram
bush charcoal, and ' cylinder-burnt parkinsonia charcoal, the 
powder being made according to the British system of manu
facture; but there was not the slightest trace of alkali in either 
of these experiments: they were both quite as free from it as 
the Killg's powder. 

, 4·5. To leave no doubt on this point, I made a third trial on 
l\Iadras pit-burnt gram-bush charcoal powder of the year 18 H, 
Jest the lapse of fifteen years should have had any chemical 

' action on the other powders of the same , age, and ha\'e de
stroyed the intention of the experiment; hut this trial also 
mtlicated the presence of alkali. 

46. On tlle5e trial" it Illay be nC'CC5sary to make the follow
ing observations: His :\Iajesty's powder wa,; made frolll the 
charcoal of ,,'ood that , had been exposed to the weather i it 
may therefore be 'thollght that this circumstance migbt haH! 

• From the small 'quantity of alknli ill half an Ollllce of po\', (h'r the tt';;t 

will Ilot a~t immcdiatdy. 
t ~os. 1 alHl ~ of l'amg.raphs :ltl. :n , 
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fe n Lhe cause of its containing no potash, (See .51.) But the 
:: m-bush and parkinsonia woods were fresh cut, and were 

arred while satLtrated with their own juices; the objection 

not therefore hold good with reference to them. Now we 
'e shewn that the nitre contains no pota5h, (42,) and by t~ial 

ascertained that the sulphur did not; the conclusion conse
ently must be, that tbe alkali in these experimellts proceeded 

· ' fro m the charcoal. Hence, ha\'ing shewn that the pit 
la 'Coal powder was alkalescent, and the cylinder charcoal 

'de r was not, I apprehend we may legitimately draw the 
- .e 'ence, that the cylinder process was the cause of the cy

cr charcoal being produced uncontaminated with alkali, 
for this cause, if for'no other, that cylinder chatTing is the 

st me thod of making charcoal for gunpowder. 

ODJECTIO);S. 

+7. Close distillation has been objected to, fi'om the danger 
_ overburning the wood; but when the process is understood, 

:...e objection possesses no weight, because it does not exist in 
ractice. Even where the operation is not understood, if the 

I be withdrawn', or the fire put out, when the bst portions 
• acid escape, and the gas assumes a " violet blue colour," the 

r will be perfect, and there will not be the remotest danger 
· super-carbonization. In this case, however, pr3.ctice is the 

-! guide. * 

48. Charcoal may be made exceedingly hard by intense 
The voltaic appar:ltu3 has imparted to it the ability to 

ch glass, and even to resist the action of a moderate fire. 
. It is renclered so much less combustible, that it remains 

Itcred when ignited on an iron plate with free access of 

• S~e Parke'3 Chemical Essays, Vu!. L p. 402; et uf]. fur a curious 
urrC llce which took place in cOllscqllcnce of a' slight altl'ration of the 

:. . rn tn~ in w'hich charcoal was blll'lled in on e of the English merchants' 
ru facto rics. 
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air."* In such a state as this, it is of course utterly unfit 
for gunpo\nler, a_nd by parity of reason) all heat unneces
sarily continuecl after the wood is duly charrc;l, is detrimental. 

49. In the year ISO:?, some experiments were made at 
Madras, on cylinder-burnt charcoal, by the late Captain 
Bishop, and Benj . Roehuck, Esq., and they found that gUll

POWel':l- made \I-ith cylinder charc,oal burned to excess, ran~ed 
42 yards; whjle that which had been properly charred ill ~ey
linc1ers rangec1157 yards, which plainly shews that gunpowder 
may be ruined if imide with charcoal imskilfully prepared. 

50. Against the use of cylinders has been objected the 
expensiveness of the process. At home, the liquid products 
of the wood are turned to good account, and it has been said, 
that they repay the cost of the fuel. The demand for them in 
this country not being the same, the most useful product here 
would be the tar, which, mixed with spirits of wine, makes a 
good black lacquer, and by itself is Ilseful for many purposes to 
which coillmon tal' is applied. J ndeed, for the preservation of 
timber,t and of iron work exposed to the weather, it is superior 
to common tar. Now if, in this country, the common process 
of hurning charcoal could be so impro\"ed, as to free the coal 

. from deliquescent salts without the use of cylinders, it would 
be an advantage with reference to economy of preparation, 
and an absolute improvement with reference to the quality 
of the gunpowder; for alkali is not simply. a harmless foreiCTtl 
intermixture, but a most injurious one, from its deliqllesce~lt 
property, whereby it disarranges the elementary particies of 
the powder, and renders it ineffective in proportion to the 
degree of disintegration produced. 

51. I think this impro\'ement might in part, though not 
wholly, he effected. The wood used in the King's charcoal 
works at home is piled in stacks, and exposed to all changes 

• Henry's Chemistry, YoL 1. p. 3·10. 
t Sec Parkc's Chemical Essay~~ \'01. L · p. :399. 
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• e weather; and if, in this country, the wood of the gram
_ : were to be exposed to the heavy rains of but one monsoon 
- :e it was burned, the soluble salts would probably he 
--_cd out; the charcoal be deprived of one grand cause of 
_bsorbing moisture, and the powder of losing its strength 
. p climates. This idea is corrohorated by the fact, that 

., ., ineratedleaves of hazel wood, which gave in one expe
: so much as 26 per cent. of soluble salts, yielded only 
er cent. when a· portion of the same sample of leaves 
r-or to· another experiment, been simply washed in cold 

.:.:;~ and by the following extract from Parke's Chemical 
i5m : ." Dr. Peschier has shewn that potash exists ready 
in the juices of vegetables, sometimes free, and some

-:n combination with acids; and it has been found, thal if 
_: abIes be soaked for some time in wait:r, and thell Ollrllt, 

_ rcill afford no potash. "t 

- . ' Vith regard to the opinion, that by overburning char
.:.s hydrogen is driven off, it becomes hard, and is less fit 

po\\'der; in the first place, it· is doubtful if hydrogen 
~ : charcoal in any sufficient quantity to be useful, and in 

_ex t, it is not found to exist in carbon in an uncombined 
; . may be there accidentally, because charcoal absorbs 

_ _":0 of all the gases, and because hydrogen is one of the 
- ts of the wood. As to its being rendered harder, and 
::: or gunpowder by overburning, the fact appears to be 

blished, though the cause of its unfitness is not so 
The mere mechanical property of hardness may 

P:::=-:!P:;- account for it; it is probably the extreme hardness 
~e diamond, which is pure carbon, that renders this gem 
~ It of combustion. I am inclined, however, to think, 

- :. e on tu re and properties of gllJzjJolcrler cllGrcoal have not 
. been sufficiently investigated. The practical chemist, both 

-sis and experiment, prefers, I believ·e, charcoal that 
en very much burned; the more burned, the better; 

• Thomp;on's Chemistry, Yol. IV. p. la~, cd. lS~6. 
~otc (c), p. 125, 12th edit. 1826 . 
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but such charcoal, I should apprehend, differ:; in its properties 

materially from that used in making gunpowder. 

PR ..... CTIC.-I. L ~{E~[oR ..... N DA . 

5S. Charcoal for gunpowder is deteriorated if it retain "\:,,:: 
bark of the wood or plant. The tree in Europe is cut ,, 1\;: 11 
the sap is in full circulation, as the bark at that time, on bei ng 
crushed, easilypecls off. Gunpowder made with charcoal 

h"yi nO" the bark on or with charcoal not enough burned, i:; 
'o. .0 ' 

what is technically termed lighty j that is, on explosion, a 
number of sparks fly off, which, under some circumstances in 
actual service, might be attended ,\ith danger. * Hence it is 
an established rule, that all wood which is but partially burned, 
pieces of stick, or straw, filiments of hemp from the sacks, and 
heterogeneous particles of matter of every description, should 
be carefully picked out of the charcoal before it is pulverized. 
\Vooel that is decayed should not be charred, but be at once 

rejected. 

i:':: 54. The goodness of charcoal may be judged of by the fol 
lowin a indications. It should be light, and not too much 
burne:l. It should, however, be perfectly charred, which may 
be known by a handful, when in combustion, giving out no 
smoke. On being snapped, the fracture should exhibit the 
same appearance throughout, either a elead black, or a shining 
jet black, according to the nati.lre of the wood. It should be 
so soft as not to scratch polished copper, and lastly and espe
cially, it ought to exhibit no alkali on being trented with pure 

distilled water. 

55. To ascertain if it contain alkali, add to onc ounce of 
charcoal, ill po\\"der, three fluid ounces of boiling distilled water. 
Mix them well togetber in a c\e<m marble mortar. filter them. 
Reduce the filtered liquor by evaporation to one quarter its 

• For iustllllCt', on ship-boanl or ill battery. 
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olume. Apply to it litmus paper that has been reddened by 
:negar, or by any weak acid . If the charcoal contain alkali 

• e natural blue colour of the litlOus will be wholly or partiall; 
:estorecl, but if it be free from alkali, the red colour of the 
_ per will not be changed. 

56. Various kinds of wood yield different proportions of 
a ·coa1. About 25 per cent. of charcoal is obtained from the 

- .eral kinds of wood used for making His :'lajesty's gunpowder; 
his, of course, depends very much on the age and dryness 

_. e wood. The following experiment affords some information 
_ bis point. 

n Tood bcr.ore Pr'Xl1 l..'eOr \~ei ;;ht()(~a' TimeoC( UI)it!d I 
Cha.rrin;;. Charcoal . C(l~ u sed. : in Charrin;;. 

------;;;;.-- --I~-.r.- --Z:S.--, ]J.Jllrs] .1nl! . 

---- ._--- - ---.--

0 e Set of Cyli nder£ 577 IG2 2-16 S 40 

Anoth~r ditto 
I 

.5 S0 10, 22-1 8 40 

5 . Charcoal is considered in chemistry to be a simple sub
. ce ; but that which is used in the composition of gunpowder is 

-- :, in all probability, pure carbon . Charcoal absorbs lZ~ per 
. of moisture on being exposed to the air, independent of 

it may ab50rb additionally, should it contain alkali. It has 
he singular property of absorbing ammoniacal, ~1Uriatic, 

other gases, to an extent many times exceeding its own 
In combustion, carbon combines with 2.66 parts of 

_.gen, and forms carbonic acid gas, which is one of the 
<: 'c products of fired gunpowder. 

The chemical equivalent of this gas is . 
It consists of 1 atom of carbon • 

2 atoms of oxygen 
The chemical equivalent of carbonic oxide is . 

Consisting of 1 atom of carbon 
1 atom of oxygen . 

22 

22 

14 

14 
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58. It is supposed that pyrophorous, a substance which 
ignites on exposure to the air, is sometime;; pro,\uce,l in the 
preparation of charcoal, and that the occasional and a.pparently 
spontaneous combustion of charcoal, when in store, ari;;es from 
that circumstance. Pyrophorou5 wa;; originally disco\'ered by 
submitting alum and the human fa:ce:; to a red heat; "but 
honey, flour, sugar, or any animal or ,egetable matter may be 
substituted instead of the human t:-eces." . As some kinds of 
clay contain alum, and as some one or other of the foregoing 
substances may meet with such clay among the wood of which 
charcoal is made, it is easy to conceiye how pyrophorous may 
by accident ' be sometimes prodllced, though it may be difficult 
to account in a formal manner for its production in making 
charcoal" by any direct union of its bases. It is a well-known 
fact, that accidents do occur, both in Europe anci in this countr/, 
by charcoal taking fire when in store; and in some cases, after 
the close;;t scrutiny, it has resulted that there was no apparent 
external cause to excite combustion.* In India, clay and human 
excrement are substances very likely to meet together either 
among the wood for charcoal, or in the pits in which the wood 
is burned; and ifso, pyrophorous Illay be formed, and accidents 
afterwards take place, as they have occurred sometimes at the 
Madras gunpowder manufactory, and that, too, without any 
known or apparent cause. 

OF SULPHl:R. 

. 59. This mineral is a simple combustible substance, found 
in great quantities generally in the neighboudlOod of volcanoes; 
it is obtainable also from metallic ores and from . other sources. 
It readily fuses, and volatilizes. At 1-;00 of Fahrenheit it begins 
to evaporate; an increase of V5 or ~O degrees of temperature 
causes it to Illelt, and at ~:20 it is completely flnicl. If the heat 
be suddenly increased to ~50? it lo:>es its tluidity;r and becomes 

• In the" TIlIllrtill des Sciences ~Iilitairt" ," for January, iS31, tllerc is a 
very intrresting Report upon this ph e lI"lll C!I 011 , by C"lone! ,\ lIbert; ant! il 
hag been further illustrated by ~Ir. Hadti..:-Id. in a paper read before the 
Literary and Philosophical Society of ~[alld\,, ;. ter, :\onmbcr 4, 1831. 

t IlCllry, Vol. 1. p.3&O, cd. 1 s~q . 
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fi rm and of deeper colour, provided that the experiment be 
made in a close glass vessel. By reducing the temperature, it 
regains its fluitlity, if the change of heat be rapid, otherwise it 
is volatilized. At GOO° it sublimes, and may be collected in 
the form of flowers of sulphm. . 

GO. Sulphur is insoluble in water, and, by ch~lllical authors, 
·s said to remain unaltered by it; but the following extract 

om a report of a Committee of the ~rilitary Board in 1802, 
eems to speak a diHerent language :--" _-\n attempt made at the 

wder Illills to lcvigate the sulphur in water, invariably ruine(l 
: for the purposes of the manufacture." 'Yhen it is heated to 
')000 and poured into water, it becomes tenacious like wax, 
<md is used to take iml)ressions from enQTavinas seals &c o 0 , ,. 

61. Sulphur is purified simply by melting; a gentle heat 
hould be used, and to conduct the process skilfully, great care 

d attention must be paid to the degree of temperature, or 
s:a e of the fire. The brimstone is first broken into small 

-eces, and during the time of fusion it must be kept constantly 
:i cd with an iron instrument, which should be very slightly 
J ed, to prevent the adhesion of the sulphur, or rather, to faci
~ta e its removement. Only a small shovelful should be 
" !"own into the melting-pot at a time, ancl when that has 

come liquid, more should be added. After the refininrr or 
_el ing \'essel is full, the sulphur should remain undistu;bed 

il small needle-like crystals begin to form on its surface . 
- houltl be then imlJlediately laded out into wooden tubs, with 

-s hoops, i. c. "ith hoops that may be loosened, and as soon 
""- it is cold it may be removed, and carried throuah another 
: 'lar process, which will, in all ordinary cases, pr~ve a suffi
en t degree of purification. It will be observed on removirw 

<:> 

_ e mass from the tub, and bre<).king it in pieces, that the hea-
-= -t of the impurities have subsided, that the lightest have 

n to the surface, and thut the remainder have settled around 
outside of the mass. These inlp~lrities should be removed, 
the purer parts only be carried forward in process for the 
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second refining. The impure parts are to be considcred as 
crude sulphur. 

G::? From a piece of sulphur picked up indiscriminately at 
the :'Iaclras powder mills from a heap of refuse, I collected a 
greater quantity of hrimstone than 1 think ought to be included 
in what is considered as waste, and thrown aside as useless. 
1'.Iy commoll- place book represents the experiment to stand 
thus: 

By driYing off the volatile substances .and weighing the 
residuum-lOO parts of sulphur gave-volatile products GS 

Earthy residuum . 32 

100 

ny collecting the products of 100 grains, I obtained 
brims~n~ 62 

Earthy residuum 32 
Loss in the experiment 6 

Total Grains . 100 

But it is proper to observe, that the residuum was a light earthy 
matter somewhat like pumice, so that it does not follow that the 
same proportion of sulphur should be obtained in the operations 
of the manuL.'lctory, because · the residual matter may proba
bly mingle with the sulphur, and neither rise to the top as scum, 
during the process of refining, no~· sink to the bottom as sedi
ment. A portion of it, however, might, by proper mamgement, 
be assuredly outaineJ, alid the whole might be col1ected by 
sublimation. The result of sublimation wotild be flowers or 
sulphur, which, from experiments that have been made, would 
appear not to make gunpowder so strong and good as common 
sulphur. It is however said, that flowers of sulphur become 
the same as common sulphur by fusion. 

cs. Sulphur has an affinity · both for oxygen and potassa. 
Mr. Coleman represents one of the elastic fluids of fired gun-

" 

PROT'OH no);;;. 

powder to be sulphurous acid gas, a combination of sulphur 
.. i h oxygen; but more recent authorities think that the 
s phur in combustion unites with the base of the nitre, and 
~rms one of the solid products or residua of fired gunpowder,-
·z. sulphuret of pot ass. 

&!. The easiest test to di sco,·er the purity of sulphur is by 
ing it in · a clean glass yessel over a chemical lamp. 100 

'" ·ns, treated in this way, ought to leave too small .a weight of 
-iduu m to be a5certainetl, except by scales capable of indi
."ng minute fraction s of a grain. 

SECTION IlL-PROPORTIONS. 

65. This is both an interes ting and difficult subject. It re
_~es itself into two parts,-scientinc and practical; and in this 

r I shall consider it. *., 

66. Among the brilliant discoveries of modcrn chemistry may 
assed the de,·elopement of the fact, that chemical combina

-, to constitute the same compollnd, always take place in 
. i e and unalterahle ratios. To·select onc example out of 
:. utles, one atom of carbon combining ,~ith two of oxygen 

ces the gas carbonic acid; it can combine in no other 
-_ r ion to produce the same gas, for if the quantity of oxygen 

- :e5sened, the union cannot take place; but it may be reduced 
.e proportional, and then one atom of carbon will seize it, 
r in to another combination, and generate carbonic oxic1e.

__ r ectly correct analysis of the elastic and solid products 

·ith reference to thc chemistry of tllis quc3tion, I have simply quoted 
_ . ions of others. The subject appears to be one of some difficulty, 
• b 3 not to my knowlcdge becn better treated of than in the quota

h:wc made. 



30 0)1 GL~PO\\"DFlt. 

resu lting fr om the eXl'l l);; i01l of .!;.unp')'.rd l·J", 1\"(I, d.l r!"'rd~) rC' 
form an excellent ,btu lJ1 to J.SSi5t in deci,lill.,.: 11:e()l"(,lil~t!\ y U Il tl l<' 
question of propor tiolls: for, a;: nitre cLlll taill~ a givt'll tt u<1 ll tity 
of oxygen in a certain porriLln of its base, there should be a 
certain definite portion of carbl)J1 in combination with it, suffi 
cient for its entire decompo:;ition, but not more than requisite 
for such purpose, because more l\"Quld nnswer no u;;eful end. 
So with reference to the sulphur, if that enter into combination 
only \\ith the potassa, the base of the nitre, it should be in 
tbat proportion which is proper to form the sulphuret, and 
there should be no superfluity, for that would only add to the 
weiO"ht of a charO"e of powder, and diminish its absolute and '" 0 
effective energy. 

67. This view of the .case supposes only two combinations: 
carbon with oxygen; and sulphur with potassa. Should there 
be a more diversified play of affinities, and the several elements 
of the powder enter into more complicated action, accurate 
analysis would still conduct us through the labyrinth, and 
point out what the proportions of the ingredients ought to 
be in order to sustain thnt action, and to produce a perfect ulti
mate result.- \Ye thus perceive how analysis benrs upon the 
case; we see that, theoreticall!J, there can be but olle set of 
proportions calculated to . produce the best and strongest gun
powder; and that those proportio'ns must be depenu.ent upon 
the established and unerring laws of nature. 

6S. In Brewster's Encyclopredia, and in the Supplement to 
the Encyclopredia Britannica, (both recent work:» there are 
good articles on gunpowdcr : they both take up the analysis of 
fired powder, and the former the question of proportions, which 
is thus stated :-" The proportions for gunpowder will he those in 
which the car-bon will just CQnSlIllW the oxy~en of thc nitrc, and 
the sulphur as much as will exactly saturntc the potash. This 
will be effected by an atom each of nitre and sulphur, and three 
atoms of carbon; or nitre 9') .5, charcoal !G.;2, and sulphur 15. 
These will give in the 100, nitre 7 jA, charcoal 1;2.8, and 
sulphur 11.8." 

PR(jI"d{TIC.J"~. 

(;D .. ; In Ih e prcoellt impro\'C' J Slate ofcll clllical ocicncp , ,.dlC; l1 
the naturl: r,f the: hodib COrti [li):;:ng gunpo'\'lkr i, ;'0 well under
stood, as wdl a~ ,he CrJfI1pOl;nd,; resulting from thei r actirJll on 
each other, the proportions abr)\'e given may be taken as tLe best 
fo r practice. The charcoal should, in particular, not be less in 
proportion to the nitre, as rhe ,;; mallest portion less than a whole 
atom, would be the same a.'; to le<l\'e out the whole atom, in 
which case there would he no carbonic oxide formed. If, for 
ins tance, instencl of the proporti ons, 95.5 nitre, 16.2 charcoal, 
and 15 sulphur, the carl;c)n werc 16, then there would be ·1-.2 of 
carbon left in the res iduum, and no carbonic oxide would be 
onned; since bodies cannot unite but in definite proportions." 

70. "The reason why carbonic oxide is formed during the 
ecomposition of nih'e by charcoal, will be obvious from nitric 

acid having fil'e atoms of oxygen. Four of these unite with 
wo of carbon to form two atoms of carbonic acid j while the 

d atom of oxygen is compelled to take another atom of car
bon to form carbonic oxide. The writer of this article found 

e presence of the latter substance a fatal objection to getting 
re carbonic acid by deflagrating nitre with charcoal." 

71. In speaking of the products of fired gunpowder, the 
- me article says, "The bodies which result from the dccom

sition of thi s compound (nitre 95.i>, charcoal 16.;2, sulphur 
:5,) ",ill be in 1;26.7 parts,-GO of sulphuret of potash, '10.8 

carbonic acid, 12.9 of carbonic oxide, and 13 of azote: 
e three latter are elastic fluids, equal to 66.7 out of126.7."" 

iQ. But the. Supplement to the Encyclopredia Britannica 
. ves a different account of the elastic products; it not only 

:-epresents them to be more numerous, but varies a little as to 
ei r weight, ar,d very much as to their bulk in cubic contents. 

• Has the ir.tell3e heat generated by defbgl'atiun any influence on these 
'uits? H as it any influence in disposing the elements of the gunpowder 
cnter into new aflillities or COlllbi ll arill lls? Does tile base of the nitre 

;0 a",illrn) hl'''I) JIl ~ dC"eloped dllri n; cOlllhll:;tioll! 
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In order to attain facility of compari son, I ha\'c reduced the total 
126.7 grains of Brewster's experiment to the proportion 100, 
and placed the two am.ly:;es in opposition in the following table. 
It is proper, howeyer, to observe, that the gunpowder analyzed 
in the Encyclopredia Britannica contained nitre 75, charcoal 15, 
and sulphur 10, in the 100 parts; and that the solid residue was 
about 'H per cent. in excess, which is supposed to haye origi
nated either in ,imperfect drying or from some unnoticed error 
in the experiment. 

ANALYSIS OF 100 GRAI~S OF I E:S-CYCLOP.£DIA I EDINBURGH 

GUNPOWDER. BRITANNICA. ENCYCLOP.£DIA. 

GraiTIS 
I 

Cubic 
Grains. Cubic 

ELASTIC PRODCCTS. lncl"s. Inches. ,-- -
Azote or Nitrogen 13.21 -l2 I 10.37 32A 
Carbonic acid .' 2S.i7 30 32.06 I 68.3 
Carbonic oxiJe . 10.21 33.1 
Carburetted hydrogen. 2.iO 9 
Nitrous gas . 3.25 6 ! 
Sulphuretted hydrogen 2.03 4 ; , 

- - - - -- - -----
49.99 91 52.61- I 133.8 

SOLID PRODUCTS. : 
i 

Subcarbonate of potasl1 -l0.00 i 
Sulphuret of potash 11.00 

I 
I 

4i.36 
I Charcoal . 3.00 

Sulphur . . 0.50 ! i ---
I Total • 10-U9 91 I 100.00 I 133.8 

I 

73. The first analysis gives within a fraction of 50 per cent. 
or half the weight of the powder, as the elastic product gene
rated in five different gases; while the second states it 
to be 52.6-~ per cent. in but three kimh of gas: but the 
greater and the most material variation is in the quantity or 
cubic measure of these aerial fluids, the former making it but 
91 inches, while the other represents it to be 133, or nearly 
half as much again. There IS also considerable discrepancy 
as to the nature of thi'! solid residue, the former represent
ing it to be subcarbonate of potash with a little unconsume'd 
charcoal and sulphur; and the latter, sulphuret of potash only. 

74. Other authors are not more hu. l'P), in general coinci
ence. * ere, in his Chemical Dictionary, ed. 1824, states from 

Berthollet, that these products con~ist of 

Xitrogen gas. . . . . . . . . . . . . . . . . . . . 2 parts . 
Carbonic acid ..... . ....... .. ... 1 part. 

'bi le the British Gunner, ed. 1828, a:;serts that they are 
mposed of 

Carbonic acid gas. . . . . . . . . . . . . . .. 49 parts. 
Azote', or nitrogen .•. . ... .. . ,. . 34 
Hydro-carbonate ... . .... . . . .... 10 
~itrous acid gas ..••.• " ... . .. " 5 
Sulphurolls acid gas. . . . . . . . . . . . . . 2 

Total 100 parts . 

-5. From all of which we may draw these conclusions j_ 

charcoal and nitre are the two ino-redients from which the 
pellent power is principally derived; that carbonic acid and 
ogen are the chief elas tic products; and that, as the several 

~. orities vary so much, they afford only an approximating 
_ dan:e, ~ut. do not contain certain and specific data appli

e, a pnOrt, to the satisfc'lctory decision of the question. 

-6: These scientific discrepancies throw us back again on 
~ Ice and experiment; nor is it much to be reo-retted because 

• 0 , 

:....... operahons of the manufactory are what must at last be de-
-"="..! ed on for strength and excellence in the quality of gun-

-der.. Ho." accurate soever the accordances of theory may 
on thiS POlllt, there are circumstances in the manipulation 

hich they may be utterly subverted, and thereby possess 
_ ~ smallest degree of value. For instance, the practical 

_ ~:SlVe e!fect of gunpowder depends, not only' on the ' 
-:::n cal adjustment of its parts, but also on its li.7htness or 

-ity. Light and porous-grained powder expl~des with 
;=ea er rapidity than hard-pressed dense-grained powder; and 

gunpowder which explodes with the greatest rapidity, will 
= l!rate the greatest quantity of gas in the shortest time, and 

Dr. (Jre has t reated this subject more at large in the Journal of the 
In.t itlltion, ~o. I. October, 1830. 

D 
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in all ordinary cases produce the greatest · effect. Perfect 
manipulation will produce a stronger and better powder with 
bad proportions, than imperfect manipulation will produce with 
good. 'Yhen gunpowder is used in large quantities in heavy 
ordnance, its effects are dependent more on circumstances con
nected with its manufacture, than on the accurate adjustment 
of its primary elements; and lastly, experience has not only 
proved these several facts, but the singular fact also, that in 
rugh charges inferior gunpowder will range as far as the best. 
Hence we perceive that analytic chemistry is not of itself 
sufficient to decide the question of proportions; and hence it 
would appear, too, that the subject does not admit of a cate-
gorical decision. . 

77. The truth is, that theory stands in need of verification 
from practice; the two should go hand in hand together; and 
even thus united, they are barely adequate to set the question 
on a firm basis. The system of manufacture has a commanding 
iniluence over the quality of the article manufactured, and 
experiment has shewn that the same proportions yield diffe
rent results, according to the manner ID which they are 
made into gunpowder. The safest course, therefore, is to 
consult the determinations of practice; and with this view I 
shall here insert some experiments on proportions lately made 
at Madras, under the sanction of the Military Board. The 
proportions were as follow ;-

No. 

1 Experimental powder (A. D. 1829) 
2 Do. M. Champy ...••••. do. 
3 Do. English proportions •• do. 
4 Do. Noauthority •••••••• do. 
S Do. Brewster's Encyclop;rdiado .•••••• 
6 Do. Madras proportions ••• : do. • .••.. 
7 His Majesty's cannon powder (1813) .• 
8 :Musket powder from the above, do. • ••• 

Nitre. Char. 

66t 20 
80 ]5 
75 15 
78.5 ]2.5 
75.4 
75 
75 
75 

11.8 
13t 
15 
15 

SuI. 

13! 
5 

10 
9 

12.8" 
llt 
10 
10 

• This is an QI'ersight, occurring from an unnoticed misprint in Brew
. ster's Encyclop::edia. TIle proportions Qf the sulphur and charcoal ought to 
be reversed. The ex~erimental powrler was, howe\'er, made of these errone-
OllS proportioM. . 
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- ~os. 1 to 6 were musket powuer~, made according to 
-2 _ fadras system of manufacture, unpressed and unglazed. 
_ - -- - and 8 were pressed and glazed powders, and therefore 

- ed under some disadvantages, in addition to their age, 
be hereafter shewn. The following table exhibits the 

1I 

:.s respectively produced by the whole, in medium ranges 

o 
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79. These trials are instructive. The proportions Nos. 1 
and 2 are extremes as to the quantity of saltpetre and sulphur 
~hey contain; but were chemical data to be applied to them, 
It would probably be seen that a much QTeater deviation 
might ha.e been expected in their compara;i.e results than 
that which actually occurred. This seems to prove that the 
sulphur has no great acti\-e energy in generating the propellent 
power, (8.9.) or if it had, its quantity in the two powders being 
so disproportionate must have produced a greater discrepancy 
in the ranges. 

80. Nos. 3 and 5 are of the same. proportions as those 
constituting the analysis before alluded to (72). It is evident 
that No. 5 produces a better powder . than No 3, the two 
powders being manipulated, as these were, according to the 

• system obtaining at Madras; but the difference between them 
is not so remarkable as expectation would have been justified 
in supposing from the analysis of No. 5, which represents 
(72. 73.) the elastic fluids, or propellent power, to be half as 
much again as the other, No. 3: a result that is not verified 
by the experiment. To ascertain however the absolute merits 
of these two proportions, they ought both to be manipulated 
according to the English system of manufacture; for although 
No. 5 ranges higher than No. '3, yet No. 8 ranrres hio-her e e 

than either of them, although the proportions of No. 8 and 
No. 3 are identical. * 

81. The ~Iadras powder, No. 6, maintains a good position 
among the experimental powders, which pro.es that its pro
portions are well adapted to the ).Iadras system of manipu
lation. N os. ~, 5, and 6, appear to be all good powders; but 
a more extensi.e and di.ersified set of experiments would be 
required before a judgment could be formed, or decision pro
nounced, as to the best of the three. 

• I have not thought it necessary to expunge this paragraph; but tlle 
comparison imtituted fails, in consequence of th~ oHrsight alluded to in the 
Note to paragraph 77. . 
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82. But the most instructive lesson of the whole may be 
:earned from the comparison of column No. 3 with No. 8; 

e wide difference obserrable in those two powders origina
- g solely in the system of manufacture. This proves the 
;gh and prdominating influence that manipulation possesses 
,er the quality of gunpowder, independent of the question of 

I:lroportions; and it brings the ~Iadras and English manipu
non into strong and immediate contrast. The difference in 

• -s case may be attributed to the different delfrees of incor-e 

ration received by the ingrerlients, and the effect of it may 
"be thus explained:-

83 . Nitre produces no explosion except in contact with a 
mbustible body: the application of great heat would effect a 

-=- w and silent decomposition of it; but if, during the process, 
rcoal were added, sudden combustion would be produced. 

piece of red-hot charcoal thrown upon nitre while in fusion 
x:casions rapid and brilliant combustion; but dry charcoal, in 
_ wder, thro\ffi upon it produces sudden deflagration, which 
.L.ews that the more numerous the points of contact are, the 
= re violent and rapid are the effects. To apply this principle 
. the case in hand: His Majesty's powder, No. 8, having 
_ eived a very high degree of incorporation, the minuteness 

its particles is greater, and their contact closer and more 
~:jmate, than in the case of the same proportions, No. 3, in 
..,,- _ich the elementary atoms cannot be in such minute and 
=-:i.mate combination, because, by the Madras system of manu-

. re, the incorporation, as will be hereafter explained, ( 96 
100,) is but a fraction of the quantity of incorporation 
ived by the gunpowder made in His Majesty's works. 

e consequence is perceived in the difference of rano-e of 
• e 

:..ese two powders, and it should be borne in mind that this 
erence would have been still greater, had the powder, No. 

~ been submitted to the operations of pressino- and glazin a to ~ 0 0' 

::..::e same degree and extent as the English powder, No. 8. (130 
~ 132.) 
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S·L The whole of the powder:;, ~os . 1 to 6, h:1\"ing been 
made under circumstanccs alike common to all, there can be 
no error in asserting that the ~Iadr~ proportions, ~ o. 6, are 
better adapted tp the ~Iaclras system of manufacture, th;m the 
British Goyernment proportions, ~ o. 3. 'Ve think thi:; cir
cumstance gives support to the idea that each peculiar system 
of manipulation ha:; a set of proportions that agrees the best 
with it, and produces the best powder by it: but what those 
proportions are must be determined by experiment. These 
two facts are certain; that the ~Iadras powder, No. 6, is better 
tha~ the powder No. 3, and that His Majesty's powder, No. 8, 
is better than both. Chemistry lends no countenance to the 
supposition that purified nitre in different countries yields 
different quantities of oxygen, or that different charcoals 
combine v;ith different ratios of oxygen to produce the same 
gaseous results. * No difference, then, occurring from the 
ingredients, I see no other method of explaining the dissi
milar effects resulting from these three gunpowders, than that 
the difference between Nos. 3 and 6 is owing to the diffe
rence of their proportions; and that the variations of Nos. 3 
and 8 are attributable chiefly, if not solely, to the different 
degrees of incorporation they received in making.t 

85. Perhaps there would be no real utility in carrying the 
discussion of this subject to a greater length : it may therefore 

. be observed, that if the nitre do but constitute about three-
. fo·urths of the whole mixture, the remainder is matter for 
practical experiment; and may, in some measure, be depen
dent on the system of manipulation. The following experi
ments, made on ~Ialborough Downs in 1811, shew that for 
high charges there is not much· choice between proportions 
that diRer materially in the quantity of saltpetre employed.· 

• n ·iflhent kinll, of charco,.!, arc, Lo,,·cvcr, known to prolluce gunpowder 
of dilfcrent qualities. Thi,; seems to imply that the chemical properties of 
chnrcoalmalle of lIifferent sorts of wood are not alike. 

t It is proper, however, to bear in minll, that Nos. 3 and 6 were made 
of pit.burned, amI No. 8 of cylinder-burned charcoal. 
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Of the proportions of the charcoal and sulphur I have no 
. nformation. 

I i , 
W.lthun abbey Powder, 180a. 

I 91b" Charge. IQ! Ih .•. Ch.",; • . 

I --
SO Ibs. proportion. ! 

! 4166 yards 41ii yards. 
'5Ibs. ditto . , 4242 

" 
43Ji 

" iO lbs. ditto. 
I 4168 

" 
4408 

" 

86. I shall conclude this section with a list of proportions, 
o ost of which, I have no doubt, constitute good gunpowder; 

t this could not be the case were chemical accuracy of ali 
great importance as complete and perfect manipulation. 

Nilre. Char. Sui. 
M. Champy 80 15 .') 

Poland 80 I! 8 
Dartford (French analysis) 79.70 12.48 7.82 
Bouchet (French) 78. 12.88 9.12 
Shooting Powder 78 12 10 
M. Champy . 77 16 7 
M. Chaptal . 77 14 9 
M. Champy. 76 15 9 
De Berne, Jun .. 76 14 10 
Poudre ronde (French) 76 14 10 
Austria 76 13 11 

. Chinese 75.7 14.4 9.9 
Brewster's Encyclopredia . 75.4 12.8 11.8 
Sweden 75 16 9 
France (Macquer) . 75 15.5 9.5 
Do. resumed in 1808 . 75 12.5 12.5 
British Government 75 15 10 
Madras 75 13! llt 
Russia 70 18.5 11.5 
For 1Iining . 65 15 20 
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87. Important as are the foregoing con:liderations with 
regard to the purity and proportions of the ingredients, the 
importance of manipulation is still greater; for :\-hate,~r may 
be the perfecti.on of the two former, if neglect, mattentlOn, or 
unkilfulness occur in this branch of the manufactory, there 
can be not the shadow of a doubt but the resulting gunpowder 
will resolve itself into an article of inferior quality. 'Ye have 
just indeed had an illustration of this f~ct, :vh_ere neither 
neGlect or inattention existed, but where mfenonty occurred 
m:rely through a different system of manipulation. (S-L 130.) 

PULVERIZ1:\G. 

88. The saltpetre, charcoal, and sulphur are first to be 
reduced to a state of minute division: the more finely they 
are pulverized the better they are adapte.d for. the ,purpose 
required. especially the sulphur. In H IS ~IaJesty s works 
this is ~ffected by cylinder mills and machinery, and the 
ingredients are reduced to the fineness of an impalpable 
p:wder; but if the end be obtained, it is a matte.r of small 
consequence how, the simplest and most . econo[OIcal means 
beinG the best. At ~ladras, the charcoal IS crushed between 
met~lic rollers, and falling thence into a reel enclosed in a 
case, is sifted at the same time. This method of puh-erizing 
. . pIe effiect·lve and increnious, and a thousand fold IS slm , , ' e 
superior to the method formerly in .use, viz . by pou~ding 
it in uncovered mortars. It is supenor also to the cylmder 
mill. 

' 1.\:-- 11 ' 1 I. ', 'I " . , ·ll 

:'>[JXI);(;, 

89. "" eighinoCf and I11IXII1(f the in(fl'edi e llt~ , in the KinCf's 0 0 0 
orks are done by the same men, in the same department; but 
~Iaclras, the two operations are entirely distinct. At :'Iadras, 

~ e mixture is made ,-ery intimate and uniform, by each charge 
ing worked by hand under a hard wooden roller, for four 
urs, in a mix.ing-trough. This process is not simply proper, 

indispensable, according to the :'fadras system of manufac
::rre. At home, the ingredi e nt~ are merely mixed together by 
:>eing stirred ahout in a tub. This operation, indeed, produces 
:::eiher accuracy nor intimacy of mixture, but compensation is 

ade for it in a subsequent process. 

90. In Bengal, mixing is performed by shutting up the 
'edients in ban-eIs, which are turned either by hand or by 

chinery: each barrel contains 501bs. weight, or more, of 
snail brass balls. Thev have ledcres on the inside which .0' 

sion the balls and composition to tumble about and mingle 
- ether, so that the intermixture of the ingredients, after the ' 
~-ocess has been gone through, cannot fail to be complete.

e operation is continued two or three hours; and I think it 
-0 Id be an improvement in His ::'IIajesty's system of manufac

:-e if this method of mixing were adopted; but in such case, I 
ould apprehend that half an hour's working would be suffi

"e.nt. The end de~i6ned would be simply the attainment of 
::"rfect mixture. 

INCOR PORATIO:O:. 

91. 'Whatever be the means employed to produce intimacy 
_: mixture, a closer and more compact combination of the ele
_ _ ntary particles is indispensable, in order to impart strength 

he composition; in fact, to make it into gunpowder. This 
-- effec ted by incorporation. The pilon mill is still used by 
_ e merchants in England for this purpose.-:\ccordillg to 
ee~'s Encyclopzedia. the best Battle shooting powder is still 
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made in pilon milL; but at Waltham Abbey, as well as at the 
Honourable Company's manufactories in India, the cylinder mill 
only is employed. 

92. The French incorporate their po'\\der in tlYO ways; the 
first, by pilon mills, which make 55 stroke:; per minute, and 
complete the incorporation of 20 Ib5. of ingredients in six 
hours; and the second, by means of strong barrels, each con
taining 90 Ibs. of bell-metal balls.-The quantity of composition 
placed in one barrel is 75 lbs. and at from 35 to 40 revolutions 
per minute: the process is completed in two hours. * 

93. At Madras, sufficient incorporation is held to be effeCted 
by one hundred re,olutions of the mill; but in His :\Iajesty's 
works, it is not completed under 1350, nor indeed could it 
be, as the ingredients are there simply mingled together, and 
not so intimately blended before their incorporation as at 
Madras. But after this part of the manipulation has been · 
effected, the King's gunpowder is much better incorporated 
than the Madras; for in the former, there are then no bright 
particles of sulphur to be seen, on breaking a piece of mill-cake; 
and the whole mass will be perceived t6 be exceedingly close 
and intimate in its texture, and possessed of a fine homogeneous 
grey colour. This is not the case with the :\Iadras powder. 
It has not the fine grey colour, but a deep black j and the 
composition, as well as the granulated powder, has, when com
pared with His Majesty's powder, an appearance of coarseness. 

94. Freedom from specks, and from bright shining particles; 
greyness of appearance; and a liveliness of the composition 
during the latter stages of the process, (which last circumstance 
is perceptible by the powder endeavouring to escape, as if like 
quicksilver, from the pressure of the cylinders,) are the practical 
indications by which experienced workmen, at home, judge of 
the perfection and end of the process. The incorporation is 
continued until ·thesc indications occur, and then the process is 

• Aide Memoire, French ed. 1819, pp. 664, G65. 

~U.:-; (PC 1. .\ TIO \. 4<) 
..J 

to hare be(; n properly efiectcll: till then, it i~ ullll erstood 
be complete. It follows, therefore, tkit the operation, ig 

~e of mere arithmetical accuracy, hut of some tact: and it 
- ell known, that some of the old mill-men in His :'Iajesty's 

-. made better gunpowder than men newly entertained. 

In England, two or three pints of water are used for a 
harge: but the quantity is variable; both the tempera
cl the humidity of the atmosphere influence it. Sud-

. nges o.f the weather hare also considerable effect upon 

.:: orporatlOn of gunpowder. The most experienced work
:etard or accelerate the motion of the mill * accordina to 
::a e of the atmosphere. It is desirable that the e~act 

. of water should be mingled with the charge at the 
enc~me:lt of the process; but it frequently requires a 
sprInklmg after about two hours' working: if the corn po

-_ be too dry, it will not incorporate. Great attention is 
- home to the quantity of water used: it is considered to 

- material influence on the goodness and strenQih of the 
: \rder. . The rule is, to use as little as possibl:; but the 

::::::.re quanhty is subject to fluctuation, and can be determined 
-; y experience and practical knowledae. 

<:> 

. The incorporating-mills at Waltham Abbey are turned 
~ er . They make seven and a half revolutions per minute. 

antity of ingredients laid on a mill at one time is called 
:ge : it weighs 42Ibs., and is worked for three hours. 
, from 1300 to l350 revolutions of the mill result a~ the 

:_.2 e~ degree of incorporation for 421bs. of composition. 
ylmuers. are of a dark grey limestone, bearing a good 

. , not brittle, nor of easy fracture; they are six feet dia
- !", eighteen inches thick, ancI weigh' about three tons each. 

bed-stone is of the same kind, seven feet diameter, and 
'een inches thick. Calculatina the weirrht of the two 

<:> <:> 

ers at six tons, it follows, that, in three hours, at seven 
half revolutions per minute, they subject the inaredients 

• <:> 

• .-\ lV,lter mill, of course, is here alluded to. 
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to the action of no less a pressure than 8,100 tons. It is thi~ 
lona-continuecl grindinG compolmdinu, and blending toge ther ;:::, c c' 0 . of the ingredients, that makes most ample compensatIOn for 
their imperfect intermixture before incorporation, and produces 
those peculiar appearances spoken of in paragraphs 93 and 94,. 

97. The aun-metal cvlinders at :\[adras weigh, as nearly as 
possible, 4~ e tons each. - The pair of cylinders, therefore, being 
9 tons, and the number of revolutions 100, the pressure they 
exert on the composition is 900 tons. The charge laid on the 
Madras mill is 601bs., about half as ' much again as that at 
Waltham Abbey j and at the eightieth revolution of the mill, 
gunpowder dust from the coming-house is minglecl with the 
composition, and the whole is then worked up and incorporated 
touether dw-inu twent .... more rotations, to complete the esta-b b J 

blished number of 100 j so that the Madras powder undergoes, 
finally, only about one-thirteenth part of the incorporation of 
the King's gunpowder.· ~ 

98. There is a certain point beyond which it is unnecessary to 
carry the process of incorporation, but where that point is to be 
fixed I think it difficult to say, having reason to believe that it 
differs in different systems of manufacture. The 9-!th and 96th 
parUoaraphs shew how a judgment may be formed as to the 
ascertainment of the point generally j but they shew also that 
it is not fixable to any precise arithmetical limit. It may 
therefore perhaps be thought, that the exact number of 100 
revolutions, followed at the :Madras manufactory, has more of 
fancy in it than of judicious practical adaptation j but that it 
may be known why that particular number was determined on, 

• Suppose the 900 tons to be applied solel!/. to the 60.lbs. of fresh compo
sition: then, if '12Ibs. receive 8,100 tOllS of incorporation, 601b,. ought to 
receive!! 571 one-thirt renth of which i, very near 900 tons, the degree 
of incorpo~lltiv'e pressure est.~hlishcd at ;\Iadra.~.:-Perhap~ this m.ethod of 
computing and comparing the effects of the cylmders may be objected to 
mathematically; but I prefer it, tU a more popular and easy method of 
illustrating the position advanced. 

)I:\~ I PLC LATIO:-'-. 

&hall gil-e the rCJ.50n in the words of Captain Bishop, who 
-as the author of the system . 

99. "To determine the maximum effect of the cylinders at 
St. George, 601bs. of composition were milled frum the 

;-=,, ' g to the setting of the sun: it was made into powder, 
-.:o,ed, and found greatly inferior to that which had only been 

. ed with 100 rounds. The powder so made was kept apart 
- :ne .years, often proved, and as often found of the same in

::1onty. Let it not be supposed that any loss was sustained 
:- any one, or of all the ingredients j for the composition was, 

::.:::ring the whole time of milling and mixing, at that precise 
2gr'ee of humidity which prevented a particle from flying off. 
_ is was proceeding to the utmost extreme j this was passing 
.-: beyond the maximlUn j but such was the intention: for it 
-~ to begin at this extreme, and reduce the effect gradually to 
:.::e discovery of that point which suggested the measure. 
':' . ar quantities were milled with 1000, 500, 400, 300, and 

rOlmds, and found stili, in corresponding proportion, in
- .or. 100 rounds seemed the maximum, though little diffe

. -- e could be perceived, either in the strength or quality, when 
y 75 rounds were applied. The same effect occurred at 150 
1~0 j and it being impossible to ascertain the precise 

_.2:lta of milling required, the maximum was fixed at 100 as j and long experience has convinced us that this is as 
y the real one as can be arrived at." 

00. The :\ladras powder, not;vithstanding" is not suffi
y incorporated, as is evidenced when it is tried in the 

ch mortar, with a charge of two ounces: in this me'thod of 
f, its inferiority to the English powder is very apparent j 

. when pressed and glazed, still more so. (130, l3~.~ 

0 1. In the Aide Memoire, p.707, French edition, 1819, 
"j be seen the results of some experiments made in France, 

16, on the incorporation of powder in pilon mills, whereby 
~ pears that seventeen hours' stamping produced a powder no 

.. 
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stTonger than eight hours' stamping. The following were the 
ranges in metres. 

8 hours 260.6 
11 261.5 

" 
14 262.6 

" 
17 258.4-

" 

These experiments plainly shew that ther: is a. certain. point 
at which the process of incorporation has attamed Its maXimum, 
and beyond which the powder derives from it no increase of 
strength. 

lOZ. The practice of mingling the dust of gunpo~\"der with 
the fresh composition (97) is not in use at home. ,\" hen there 
were horse mills at "Waltham Abbey, (they have been pulled 
down since I left England,) they "ere generally employed in 
re-workinO" the dust made in the different departments of the 
manufacto;: and the time allowed for working a charge of 
such dust was one hour and a half. The gunpowder made 
from this re-worked dust, or meal powder, gains no strength 
by this additional incorporation; on the contrary, it is n.ot s? 
stronO" nor so regular in its effects, as the powder which IS 0' 0 h made from ~he fresh ingredients. In favourable weather .~ e 
dust is sometimes pressed into a solid state without re-working. 
This pressed dust-cake is harder than pressed mill-cake, and 
constitutes a very firm and durable grained gunpowder; but 
both this and the re-worked powder are somewhat inferior 
to powder made from the original ingredients, owing per.haps 
to a greater proportionate loss of charcoal, the most volatile ~f 
the ingredients, and the most likely to fly off and be lost m 
the several stages of the manufacture. 

103. The forementioneu horse mills may be estimated, as 
to · effect, OIl a par with the bullock mills at Madras; but 
they were not .generally employed for incorpor~tin~ the fresh 
composition, being thought for that purpose mfenor to the 

MA:SIPl.:LATW:-;. 

_:er mills, although, by their working double the length of 
e, the number of rc\-olutions made by them nearly ~qualled 

'" umber made by a water mill. 

04. Connected with this subject, I subjoin a remark ex-
.. :ed from my memorandum book, made when I was going 

gh His Majcsty's works at Waltham Abbey. "I find 
'n about one hour and a half, a water mill incorporates 

composition as effectually as six hours in a horse mill." 
- :.. ese respective periods, the water mill makes 675 revo-

.. ;)5 j the horse mill 1080. The remark thus made was 
- .. y practical, and had no other observation connected 
- . t, than that it appeared to be desirable for gunpo"IVder 

- 0 have a rapid motion. I am still of that opinion, 
strongly impressed with the persuasion, that rapidity of 

::-poration is requisite, in order to produce gunpowder of 
crst quality: why, I cannot explain. 

. o. Filon mills are said to make good powder j they 
e 50 or 60 stamping;; per minute j their effect therefore 

• .. ates a good deal to the effect of the quick motion of 
~ cylinder mills. The pilon and the water cylinder mill 

ese properties in common: they compact, compress, 
, and incorporate the composition, the one by a pon-
~ grinding pressure, and the other by quick heavy col

i the means are different, but the effects produced 
ate. 'Yhenever and ~herever practicable, a quick 

_ rati,e motion ought to be introduced, and perma
. - established, in a gunpowder manufactory, for it pos
.. ~ not only the advantage of effecting what is desired in 

_ _ rior manner, but it becomes eve:ntually a sa,ing of 
-e ; for less machinery, and fewer buildings for incorpo

_ are required, whatever may be the system of manu
-e followed. 'Ve think, with reference to incorporation, 

e cylinder mill is preferable to the piIon mill, 
.. - -.,h the French prefer the latter. The following proof 

ade in Bengal last year (1828), shews that the French 
.,- is superior in high practical effect to the gunpowder:> 
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made III India and there is little doubt of its h:1ving bccn 
made in a pil~n mill; for that methotl of incorporatioll i~, I 
believe, chiefly followcd ili France. On referrillg to ail official 
copy of the proof report, I see the French barrel was marked, 
P . C. If this mu.rk mean" Poudre Champy," it was probably 
powder that had been incorporated in barrels j should it be so, 
it will still serve to illustrate the position advanced, for in that 
case also, the incorporation is effected by a quick collisi\Oe 
motion : though, unless convinced by experiment, I cannot 
think this method of incorporation calculated to produce so 
good a powder as incorporation in a water cylinder mill. 

onD~A:\CE. 
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MADRAS lIILLS. 

106. Compared with the machinery and workmanship of the 
King's incorporating mills, the mills at Madras are far inferior. 
Inequalities both in the cylinders and beds would in a moment 
condemn them at home. They are not, indeed, recommench
tions anywhere, but they are defects which might progressively 
be remedied, and at no additional expense; for when a mill 
might require repair, or to have a new bed, or a new facing to 
the cylinders, if what had to be done were executed under com
petent superintendence, there is no insurmountable obstacle to 
the machinery being made to execute its office as well here as 
in England. 
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107. I should think that stone bed" would be preferable to 
IDf:tal, even '\\ith the present gun-metal cylinders. The metallic 
beds which are in use at :'Iadras are apt to wear hollow, and to 
05e thei.r original horizontal position : the metal also, both in 

e cylinders and bed, wears unequally j I have obserred that 
. e softer parts retire, and leave the harder parts prominent. 

he stone used in gunpowder-mills has not these natural 
efec ts; and I have not known a stone bed, once properly 

.:u:ed and imbedded in the masonry built to receive it, after
-;-ards to de,iate from :lS original position. The surfaces of 
'?le bed ana of the cylinders ought to be smooth and free from 

='.s·ngs and hollows: a gunpowder-mill must be considered to be 
bad order if they are not. 

108. The contrivance called a plough is an instrument that 
, es the expense of manual labour j and I see no objection to 

::s employment in an incorporatin::; mill. \Vhen well con
! _ cted, ploughs are perfectly safe in their use, and effecti,e in 
?CIforming the office required. At Madras, formedy four men, 
.:;.:.t now two men, are employed to do what the plough might be 
_ e to perform j i. e. prevent the composi.tion from spreading 

he sides of the bed, and push it towards the centre, so as to 
:e p aced in the track of the cylinders. In each mill, the labour 
_. the men thus employed might be saved j but it would not be 
sa:e to add this instrument to the :'Iadras mills as they are at 
:::resent constructed. 

109. Ploughs are to b~ preferred to manual labour, from the 
-(ancy and regularity of their operation. These points are 

=.: °mportance in the process; it being essential to its perfection 
::::"t none of the composition escape the action of the cylinders. 
-::r olence, inattention, negligence, and the want of dexterity, 
_-e contingencies that apply not to them; their operation is 

. stant and certain: and in all departments of a gunpowder
:=anufactory, the less the variation in any of its processes, the 
;::-ea er likelihood there is of the gunpowder resulting of uni
: :m quality, and producing regularity in practical effect. 

E 
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110. After the incorporation of th~ ingredients, gunpowder 
is essentially made. If it be now granulated and dried, it 
possesses all the st~ength that the manufacture can impart. 

111. The ~Iadras gunpowder is used in . this state j but in 
His Majesty's works, the mill cake is subjected to the operation 
of pressing prior to the process of granulation; and it is after
wards glazed. 

GRANUL,\.TIO}; • 

112. The necessity of this process results from the incon
venience that would arise in practice from the use of m~aled 
powder, and from the fact that gunpowder in a mass does not 
explode. If a solid piece of mill cake, or of press cake, be set 
on fire, it will not flash off in sudden explosion, as it would have 
done had it been previously reduced to grain,· but it burns 'with 
extreme fury. This fact may teach us, that the explosion of a 
heap of gunpowder is but the rapid combustion of all its parts; 
that where the fire first takes hold of it, there it begins to burn, 
and continues to burn until the whole is consumed. This 
action, however, as is well known, is so rapid, even in a large 
quantity of gunpowder, that it appears to be a sudden simul
taneous burst of flame, though philosophically and truly it is 
not so. We shall, however, give further consideration to this 
point, under the s~ction on fired gunpowder. 

• The following results occurred in a three-ounce French mortar eprouvette, 
shell 64 lbs., on firing the following charges: 

1 ounce of solid English press cake in one piece • 
1 ounce of ditto in one piece, weight seven-} 

eighths of an ounce, and -1 small. piece! • 
1 ounce of ditto in [) pieces, weighing 12! drams, } 

the remainder in small pieces, grain, & dust 
1 ounce of ditto in 57 pieces . . • • . • . 
1 ounce of English cannon powder' . . • ' . . 

Shell not ffio\·ed. 
Shell just tilted out 

of the eprou,ette. 
Shell thrown 3~ 

yards. 
Ranged lOt yards. 
Ranged 57 yards. 

Therefore, by 8.?alogy, we may conclude that different degrees of granula
tion or fineness of the grain would cause press-cake gunpowder to range all 
intemi.ediate distance! from nothing to 57 yards. 
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113. The question to be discussed with reference to QTanu-
o 

tion is this :-Ought the size of the QTain to be larrre or o 0 

small? 

1 14. In all practical questions concerning the nature and 
eff'ects of gunpowder, it appears to me that the system of manu-
2cture is so closely connected and interwoven with the result 
f proof trials, that numberless observations, perfectly t~uc with 

,espect to the particular powder and experiments to which they 
a ply, lose their force and become inapplicable as soon as they 
a:e disconnected from the particular view that crave rise to them o , 

,2!ld are made universal in their application to all other sorts of 
_ wder tried under similar circumstances. Hence arises the 

. culty of laying down general principles: and, no doubt, 
- m this circumstance have arisen those frequent contradictions 
an incongruities which are to be met with amonrr writers on 

o 

powder. These remarks apply to the present question; for 
::....ere are experimental facts to support the assertion, that, 

ile the different sizes of the grain make no material practical 
-; e rence in some powders, they produce very unequal and 
-; --imilar effects in others. 

115. The size of the grain is thought by many to be of 
essential importance; and a writer in the "Bulletin des 
- 'ences Militaires" spends twenty-eight pages of close print, 

prove that the grain of gunpowder ought in all cases to be 
all. But of alL useless writing, that on the subject of gun
wd:r, when disconnected from practice or diversified experi-

~ent, is the most profitless.-'Vith reference to His Majesty's 
_ " der, the size of the grain appears to be immaterial when 

d in quantities of 2lbs. and upwards j but in some instances, 
en used in smaller quantities, the fine QTain ranaes further o 0 

:..:an the large grain.-But neither large nor small sized grain 
lo: pears to possess any advantage with reference to regularity 

:: practical effect: . in any gi\·en number of firinrrs the ranrres 
, 0 , 00 

- the one vary as much as those of the other. 

i 16. The French employ or did employ only fine-grained 
E2 
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powder for aU kinds of fire arms j but His i\Iajesty's powder is 
of two sizes, cannon and musket j and the Baron Dupin says 
that they now imitate this practice. * Making fine-grained pow
der only is, according to English usage, more expensive than 
making large grain: and as with respect to His :\Iajesty's pow
der no general advantage is derived from the gr:tin of cannon 
powder being smaller than the established size, it would not be 
an instance of economy or of good sense to incur greater ex
pense without an equiyalent benefit.t How the size of the 
grain may affect other gunpowders when used in large quan
tities I have no data to enable me to state, further than what is 
shewn in the fonowing table, which exhibits a number of ranges 
of cannon and musket powders of different manufactures, fired 
with different charges in different pieces of ordnance. It may 
be remarked, that in each trial the fine grain was fired from the 
same insh·ument as the large grain, and that where the mortars 
are different, though of the same calibre, the word ditto termi
nates, and the denomination of the ordnance is expressed in 
full . 

• "Les Anglais emploient deux esp~ceg de _ poudres: In gro~se serta 
lancer les plus pC3ants projectiles; In pOlldre fine est resen-et! pour les 
petites armes. Deja nous imitons celle-ci." 

t "Small-grained powder is stronger in sm:lll qllantities, and therefore 
fitter for musketry; the large-graincd powder is better for the charges of can
pop, as has been as.certained by experiment."- Lieut. General Congret'e. 

MA~IPULAT!o:-f • 53 

.,- ,-., 
,: :.. 

- :; 

• I wf< ~ t- ~ \.":) 

-. ,.....I_.......c _ _ 11 ! I I ! II ' ,~ I ~:;:~~;;; , I , I I I , I I I I 

i----~~-------------------------------------

i ~I~~ ~==~ - =~-~~"~c - ~"o.no~==. 1--

'" 0 
'" <i '" ;> :; ::; i __ --'I __ ·l-2.I_~_~_' _=_- _~_=_?_~_-_~_£_' _~_~_.,_~_~_;;_ .. .,_._"'_._._O'l_~_~_._~_; _~_~_._~_; ~_. 

',- ~ ... 0 .; I ~ ~ -= ":"1 ~ !le ~ :-:I :-":l - :0 - :"l ~ ~ 
_ _ s.. --7- '0 l.~ ~ -:- -:- ~ ":'? .0 ':.;) C"J l.~ ~ _ 

I 
~. ~I·oo= - .~z~~~o.~a 

, ~ 0 ~ ~- - --- - --

.. 
o 

..: I ~ ! 11 , 11 -11 11 -100 11 I I 
~ .; 1 0

'" I 11111 I~~ I I I;; CL. -0 0 C') - "" 
illlllllllllll Ic-. .. " 

'" 

I"" I I I , .. ., = / / I 
Ic-. , I I ~ I ~ 

j=c-./IIlIlI -- 1l1 
!l • 

I I t I I I o .. 
~ ::2 

liI 
o 
Z 
< 
Z 
I:l 
c: 
o 

.~ 
c .-;:: 

.::: 
c-. ..... ..... 
o~ 

~ • _ 0 • 

=* . ~~£~ 
-< .6:;;;;2-
~ en ~..5 ';" >. 

~~i~~i 
~~~<:E~ 

111111 

111111 

I 11 11 I 

_~~~~c~~~o-~~~~c~~~o -~n~~~ -------- -- O'l ~"~~~~ 



0", GUNPOWDER. 

117. An examination of the foregoing table will not be 
uninstructive. It shews that when His Majesty's powder is 
used in larcre charaes the size of the !!rain makes no difference 

000 

in the range. .\nd that in smaller charges, for instance No. 10, 
although the fine grain ranges further than the coarse; yet 
the difference is but f,th of its range, while in the other powders, 
Nos. 11 to 1+, the variation is about j to ~ in favour of the fine 
grain. The ~radras powder also in the higher charges gains 
nothing by the grain being smaller, except in the case of No. 9, 
which was an experimental powder. The number of trials 
here given is not sufficiently large nor diversified enough to 
draw general conclusions from; I therefore leave them for the 
reader to form on them his own judgment.-Further exempli
fication of the effect of coarse and fine-grairied powders may be 
seen in the proof reports under the 6th section. 

PRESSING AND GLAZING. 

118. Bramah's hydrostatic press, or a very strong wooden 
press working with a powerful screw, lever, and windlass, con
stitutes the description of ~echanism by which density is 
imparted to gunpowder. The incorporated or mill-cake 
powder is laid in the bed or chamber of the press, and 
separated at equal distances by sheets of copper, so that when 
the operation is over, it comes out in large thin solid cakes, or 
strata, distinguished by the term press-cake. The mill-cake 
powder at "\Valtham Abbey, in 1829, was submitted to a 
mean theoretic pressure of iO to 7.5 tons per superficial foot. 
But the friction of the screw in mechanics · being very great, 
uncertain, and variable, it is not easy to determine the . abso
lute degree of power practically applied to the powder by this 
.operation. 

·4 'The .fales, or those pi~ces of mill-cake on which the cylinners rest while 
the ·mill is unloading, are not preslleu; they arc very hard and densg, and are 
broken up at once_ 
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119. These cakes, layers, or strata, are broken to pieces by 
~ooden mallets, and reduced to about the size of horsebeans. 

this state the powder is taken to the coming-house, where 
• e granulation is completed by throwing it into parchment 
-':e\-es, arranged on a large frame suspended by ropes at its 

:ners, anci. turned by means of a crank, which imparts to both 
:....e frame and the sieves a rotary shaking motion. Each sieve 

· in it two solid disks of lignum vitre, which crush the powder 
-,,-ween their edges and the inner surface of the sieve; and the 

hment bottoms of the sieves being pierced with holes of the 
- e of cannon powder, allows the grain to escape until the 

- _ole ·is reduced to the proper size.· These sieves fit into 
- :....er sieves having bottoms of hair-cloth; and by this arrange-
.=l!Ilt the grained powder is retained by the hair sieves, while 

'" dust passes through, and is received in a trough or bin placed 
=--eath the shaking frame. 

20. The late Sir William Congreve invented a machine by 
~ch the press-cake is crushed between toothed rollers, and at 

reduced to grain; so that the operation is both simply and 
~_ di tiously performed. I know not what practical objection 

· -ts against this piece of mechanism, but I understand it is 
- - in general use at home. The principle is one that for 
~y years I thought applicable to the granulation of gun
~-der, and unless there be danger in the use, or it be too 
~nsive, I see no reason why a machine properly constructed 

t not be made to perform its office both efficiently and 
..: -factorily. 

21. By means of wire sieves of different degrees of fine
-- the grain is separated and classified. It is then glazed;-

-:> cannon powder, by being shut up for one hour and a half in 
. g reel or cylinder, covered wit,h strong close-wove canvass, 
making 40 revolutions per minute; and the musket and 

-='~ powder, by being enclosed in a large cask or glazing barrel, 

• ~ome pieces, however, resist the action of the disks. These are broken 
er with wooden mallets. 
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perfectly smooth inside, and working with the same velocity as 
the reel or cylinder. In either case the abrasion of the grains 
against one another, and against the inner surfaces of the reel 
or barrel, breaks off the sharp points and angles, imparts to 
them more roundness, and finishes by addin CT a smoothness and • 0 
polish t6 their surf:lce. - Such are the operations of pressing, 
granub.tion, and glazing. 

ADV.~::';T.\GES. 

122. The susceptibility that even the best gunpowder pos
sesses of absorbing moisture from the hygrometic property of the 
charcoal, renders pressing and glazing always desirable, and in 
some cases indispensable. It is essential that gunpowder should 
not onl)' possess great impellent force when newly made, but that 
it should retain its force to remote periods. * No other means of 
effecting this is known at present, than by imparting density to 
the powder, and a gloss or polish to the surface of the grain. 

123. The operations of pressing and glazing preserve the 
powder; they make it competent to withstand the shaking and 
friction of carriage, and render it le5s liable to deteriorate if kept 
long in store, or if subjected to the influence of humid atmo
spheres. This. cannot be better illustrated than by an extract 
from the same report" of experiments made on Marlborough 
Downs in 1811, as before quoted. (38.) 

124. "Mill-cake gunpowder cannot retain its strength, be
cause the grains are too soft and porous, and in consequence 
attract moisture like a ·sponge; mill-cake gunpowder made In 
the year 1789 ranged this year 3628 yards." 

• Lieut.-General Congr~\'e gi\·~5 Ihi: following experiments in illustration 
of the durabilityof English government powder. The ranges are those of a 
10-inch .sea sen;ce mortar, loaded with a. charge of 9lbs. of po\vder. 

Feversham Powder, made I.S5, ranged -1319 yards. 
Ditto. • .. . IS09, . . 4360 
Waltham Abbey . . • 1809,. • • 4430 
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125. "Gunpowder manufactured from hard-pressed cake 
has a firm close grain, and consequently is not liable to attract 
moisture: a charge of this powder similar to the charCTes which 
were used withunpressed cake powder ranged 4193 yards, 
although it had been made fiye years longer than the former." 

1£6. "Moderately glazed powder is more durable than un
glazed powder, because the grains are rendered firmer, and less 
liable to attract moisture." 

127. Another advantage which is considered to result from 
~ressing, is equality. of projectile effect. When the composition 
IS. taken out .of the Incorporating mill, some of it is hard, like 
pIeces. of thIck slate; some in pieces that easily crumble, anti 
s?me In dust. Of course the density is not equal; and as den
~Ity has a very influential operation in practical results, it is 
Important that equal density, as far as attainable, should be 
possessed by every grain.-To secure this, the same weiaht · 
or qua~tity of powder is, in His Majesty's works, aiw=ys 
placed In the press at one time, and the distance that the 
pres~ is screwed down is invariably the same. Thus equal 
denSIty must follow as near as practice can effect it. And th· . d· d ~ IS . eSlgne t? s:cure the advantage just alluded to, viz. regu;.. 
lanty of projectIle force when the powder is used in actual 
service. 

DETERIORATION. 

. 1£8, The benefits of pressing and glazing are absolute: the 
disadvantage, if so it may be termed, is rather imaginary than 
~eal, unless the p~v:der be of inferior quality. These operations 
mten-upt the rapICltty of combustion, and therefore in all ordi-
ar~ cases. the~ impair the propellent force of the powder.

T hiS deten~ratI~n has. been estimated as high as from ~ to i of 
he range; l. e. if a gIven charge of mill-cake powder ranges 

1000 yards, the same .charge of the same gunpowder, when 
pressed and glazed, WIll range but 750 or 800 yards. This 
efers to the powder only when newly made; we have just 
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sr, ewn (125) that it does not apply when it is 20 or 30 years 
old, for then pressed powder will range further than unpressed. 

1£9. It is a well-known fact, that pressed and glazed gun
powder does not range so far as mill-cake ~npowder. The 
Honourable ~Ir. ~apier, whilesuperintendentot the Roya~ Labo- . 
raton· at 'Yoolwich, found," from a mean of 600 experiments, 
that \pressing and) glazing gunpowder reduced its sh·engt~ 
about one-fifth, if the powder is good, and nearly a fourth, if 
of inferior quality." This ratio of deterioration cor:esponds 
exactly with an experiment I made on powder fabricated at 
Madras in 1813, according to the English system of manufac
ture. The loss of range was a little more than one-fift~, but 
less than a fourth. But the degree of density, as well as slz-e of 
the grain, will ...-~ry much modify the result of experiments 
made to ascertain ·the quantity of loss. 

. 130. The follo\'<-ing trials, made at St. Thomas's :Mount .in 
September, 18£9, very fully exemplify the principle under dis
cussion. The powder was of the same quality and manufacture, 
only one kind had .been pressed and glazed, and the o~her had 
not. Some English . powder was tried at the same tIme as a 
standanl of comparison. The following are medium ranges.-

WEICHT OP THE l\b9Ta3 
~hdr .. j 

English Cannon , 
Powder. Shell. 

~nnt)Q common pressed and OR.DNANCE. - Powder, ~nDon. glazed , 
lb •• lb •. 1813. IS29. 1829 _ ~z. 

- - -
8-inch iron mortar. - 2 65! 124 feet 85 feet 67 feet 

5!-inch brass ditto . - 2 16 180l yards 131 yards 92 yards 

8-inch eprouvettc - :I 60l 281 .. 274 .. 200 JI 

8-inch iron mortar - 8 H 294 .. 225 
" 

159 " 
Ditto 1 - - 781 .. 560 

" 
30S 

" 
Ditto 2 - - 1853 

" 
1728 .. 1001 

" 

131. These tes~lts shew, that from 14th to I-5th of tile 
ranCTe is not, in all cases, a sufficient allowance for the loss 
occ;sioned by the operations under notice. . The variations of 
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the pressed and glazed powder here, are from about I-5th to 
2-5ths below the range distance of the unpressed powder; but 
it is proper to remark that the Madras cannon powder is of a . 
large-sized grain, somewhat larger than that of His ~rajesty's 
can non powder, and as the size would no doubt materially 
affect the ranges of this particular powder, the foregoing dete
rioration is perhaps greater than what would occur, were the size 
of the grain reduced somewhat smaller. 

132. The very great disparity ]Jetween this pressed and glazed 
experimental powder and the English powder cannot fail to be 
remarked. I belieye it is the first time that dense gunpowder 
of the manufacture of this Presidency * has been brought into 
immediate contrast with English po~¥der. All the proof trials 
made in 1813 and 1814, between the powders of the manu
fac tories of 1Iadras and Waltham Abbey, involved the fallacy 
of opposing a light, porous, unpressed, and unglazed gunpow

-der, to a powder of great density, the grain of which was of 
-high polish and indurated surface j and therefore the majority 
of those proofs could not fail to give other than delusive results. 
7he short experiment here detailed will tend to place the cha
-raeters of the two powders in their true light, and to dissipate 
-the idea that has been so long prevalent of their near coin-
-cidence in quality. It cannot fail also to be noticed, how 
powerful and predominating an influence manipulative processes 
may exert on the practical effects of gunpowder j and how 
necessary a thorough knowledge of the subject is, when the 
quality of different gunpowders, and the relative merits . of 
- heir system of manufacture, become matter of dispute, and the 
-objects of critical examination_ 

133. ~It does not appear necessary to investigate the causes 
why dense gunpowder ranges short of lighter powder of the 
same manufacture j it is sufficient that such is the fact. But if 
i . be' thought a question cif curiosity worth examining into, I 
think it attributable not to loss of inherent strength, or the less 

• ·MadraS. 
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copious extrication of the elastic fluids, but simply. to a delay. in . 
their developement. I think that gunpowder of hght, specIfic 
gravity, ranges further than powder of greater density, only 
because it explodes ·with greater facility, for the same reason, to 
use a homely illustration, that sha\'ings W!ll bu~n faster than 
chips, and chips than billets of solid wood. TIme, howe,er, 
reverses this action j the porousness of the light powder makes 
it more susceptible of injury j it imbibes more humidi~y than the 
dcme powder, and what it gains in immediate effect, Itloses by 
age and long keeping. 

DRYING. 

134. The two last operations in the manufacture of gunpow
.der, are drying and barrelling. 

135. Gunpowder should be thoroughly dried, but not by too 
high a degree of heat; 1400

. or 1500 of Fahrenheit's thermo
meter is heat sufficient. It appears to be of no consequence 
whether it be dried by solar heat; by radiation from red-hot 
iron as in the gloomstove; or by a temperature raised by 
mea~s of steam. His l'Iajesty's gunpowder is dried by the 
two last methods. The grain should not be suddenly exposed 
to the highest degree of heat, but gradually. The duration .of 
the process will depend on the means employed to effect desIc-
cation. 

.135 Ca). Damage9. gunpowder, if not too much .injured, may 
'be made · serviceable by re-drying it, and separatmg the dust. 
Before it is dried, it should be passed through a sieve, to 
break all lumps and separate extraneous matter. 'When gun
powder is entirely spoiled, the saltp~tre. may be extracted by 
solution, by filtering, and by crystalhzatlOn. 

. 
135 Cb) . I transcribe the follo\\;ng curious passages ~~ the 

a . er of gunpowder from official reports made to the Mlhtary ryIDo . 
Board at Madras, in 1801 and 180Z. "Gunpowder explod~s at, 
exactly the 6000 of heat of Fahrenheit's thennometer; at any 
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degree under this, it will not explode. \Yhen gunpowder is 
therefore e~"P0sed to 500 it alters its nature altogether; not 
only the whole of the moisture is dri,en off, but the saltpetre 
and sulphur are actually reduced to fusion. The powder, on 
cooling, is found to have changed its colour, Jrom a grey to a 
deep black; the grain has become extremely indurated, and by 
exposure to eyen very moist air, it then suffers no alteration by 
imbibing humidity, [it will not then imbibe humidity.] Gun
powder, therefore, thus dealt with, if well made in other respects, 
is as near to a state of perfection, perhaps, as it can be brought; 
the process improves its strength j and by ha\;ng the po .. er to 
resist moisture, it .. ill keep for any period of years without 
caking, or a diminution of its energy." -

135 Cc). "The daring process by which Lieutenant Bishop 
proposes to remedy the absorption of humidity, by subjecting 
the powder at its last stage in the manufacture to a heat of 
5000 of Fahrenheit, for the purpose of expelling all the moisture, 
and fusing the saltpetre and sulphur, is a bold and happy con
ception, of which he is entitled to the exclusive credit. \Ve 
have reason to hope that this process, apparently so full of 
peril, will abridge the aggregate danger of the manufacture, as 
the complete moisture of the composition before it is put into 
the cylinder mill, will entirely remove the apprehension of 
danger from that part of the work .where it has most frequently 
Occurred." It would seem that the state of " complete mois
ture" is an indispensable condition in this proposed process of 
drying gunpowder: for if the composition be not very damp, the 
fusion will not succeed. The process,however, has never becn 
carried into practical operation. 

135 Cd). The following experiment on a sample of gunpowder 
thus dried is sufficiently interesting to merit insertion. " 100 
grains of gunpowder, previously fused, were exposed on' a 
sheet of writing-paper during the whole of the north-east mon
'Soon in an open situation facing the north. 100 grains of the 
same gunpowder, not fused, were exposed in the same situa-
'on: The former gained no weight, and of course imbibed no 
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moisture. The latter was reduced by the moisture of the atmo
sphere, to nearly the state of paste." 

B.-I.RRELLlNG. 

136. After gunpowder has been thoroughly dried, it should 
be passed through sie,es, or a screen, or be winnowed, in order 
both to clean it finally for barrelling, and to cool it. If bar
relled while h~t it becomes lumpy, and soon begins to adhere 
and cake together. 

137. "Ye may here notice, that the gunpowder made from 
the original ingredients is thus d~signated in His Majesty's 
works-

The cannon powder, as 
The musket powder, as 
The finest grain, as 

No. 1,2. 
No.3. 
S. A. 

Gunpowder made from the re-worked dust, or from dust press
cake, is termed-

The cannon powder ' . 
The musket powder 
The finest grain 

L.G.-S.G. 
F.G. 
S. A. blank. 

The cannon powders are usually kept separate, and the barrels 
marked accordingly. But the musket powder is generally 
mixed, and the banels marked thus-No. 3, F. G. S. A. The 
S.A. bla,nk is an unglazed powder, used for the priming of 
large ordnance, and other purposes. 

138. The best gunpowder being exceedingly susceptible of de
terioration, it follows, of course, that gunpowder-barrels should 
be well made, and of perfectly dry and well~seasoned wood. It 
has been shewn what great care is requisite, in order to produce' 
gunpowder of superior quality; it would be absurd indeed, if, 
after this end had been accomplished, the next step should be 
to destroy it; and this could nor more effectually be done, thari 
by finally disposirlg of the powde! by putting it into bad barrels. 
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139. Having thus discussed the principles of manufacture, an 
important consideration still remains with reference to the means 
of ascertaining with certainty the character and quality of the 

. article manufactured. To determine this point with precision 
involves !ll'eater difficulty than miaht at first be ima(Tined' and '-' 0 0 , 

as a preliminary step thereto, it will be necessary to consider 
the nature and action of fired gunpowder. 

SECTION V.-O~ FIRED GUNPOWDER. 

14.0. Under this head I propose, first, in a few words, to 
state the force and effects of fired gunpowder; and, secondly, 
to consider sundry causes that modify its effects, and very 
much influence the range distances, both of proof trials·and of 
actual practice. 

141. The force of gunpowder results from the decomposition 
of its parts. The more minute those parts are, and the closer 
their contact, the more vivid their action, and the more powerful 
the combined effect of the whole. This remark refers to the ele
mentary particles of the mixture, and not to the mere density of 
the powder, which being produced by pressure, merely brings 
those particles into closer contact without respect to their pre
vious size. It is the exceedingly fine and minute division of 
the original ingredients that is here alluded to, their perfect 
intermixture and incorporation, and their beina worked up Co , 

embodied, and compounded together into one perfect homoge-
neous mass. "Yhen this is the case, and the inQTcdients are 

. Co 

pure, the gunpowder is as perfect as the present state of science 
B.?d knowledge can make it. 

14;2. The action of the elastic fluids g~nerated by fired 
powder, is considered to be the same as th~ power of steam, or 
of common air of the same degree of density. The best 
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authorities represent the force of these elastic products to be 
proportionate to the space they occupy; that is, they possess 
only one-h'ilf the power, when they occupy a double space; 
one-third the power, when they expand into a treble space, and 
so .on:-the ordinate ratio decreasing in proportion as the 
expansion increases; the temperature remaining the same. 

i43. :\11". Robins states, that gunpowder produces, on explo
sion, a permanently elastic fluid, occupying :244, times the bulk 
of the p·owder; and that its expansibility is increased by the 
heat of the explosion to about 1000 times the elasticity of 
common air. "But with far better opportunities," says Dr. 
H utton, Tract 37, Vol. II 1. p. 211, "than fell to the lot of 
Mr. Robins, we have shewn that inflamed gunpowder is about 
double the strength that he has assigned to it; and that it ex
pands itself with the velocity of about 5000 feet per second." 

144. The explosion of gunpowder confined in a piece of 
ordnance is generally supposed to be instantaneous;, so it is, 
but not simultaneous; for that portion of the charge nearest the 
vent explodes before the portion which is farthest from it, and 
nearest to the shot. This fact cannot fail to be evident from 
the following experiment. A charge of J:rge-grained powder 
was fired from a fowling-piece at a s·kreen of pilper ten paces 
distant, it was perforated by thirty-six grains; but at four paces 
distant it was pierced with innumerable holes, which could not 
have occurred~ had the explosion of the powder been otherwise 
than progressive. 

145. In theoretic gunnery it is assumed, "that all the pow
derof the charge is fired before the shot is sensibly removed 
from its place," bllt in all large charges this assumption must be 
false.-Explosion is progressive; for the quantity of power, 
generated even by a small quantity of powder, is so great, that 
the shot, as well as'the outermost portion of the charge, must 
be removed before the .whole is fired. The flash of a gun is, 
however, a decisive refutation of such a principle, for flame and 
light are but the media by which gunpowder passes from a 
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solid state into its aerial or gaseous elenicllts, and as the fla.sh 
is seen in large ordnance eight or ten feet distance from the origi
nal position of the charge, not only does the shot remove before 
the whole explodes, but the simple fact of the flash being seen, '<' 

pro,es also that a part of the charge explodes out of the bore of 
the piece.-I notice this circumstance because it will hereafter be 
shewn that large charges are unfit to be used in proof trials of 
gunpowder; and nothing can be a plainer reason why they are 
unfit, than the fact that a portion of such charges explodes to 
no useful end, and produces no effect upon the shell or shot.
I now proceed to consider those causes that influence the 
range both of proof and practice. 

DE:-;SITY. 

146. The effect of different degrees of density has already 
been shewn (129, 130, 131); and it having been placed beyond 
doubt, that specific gravity and glazing have a large influence 
upon the range j it becomes of course a point of importance in 
all comparative proof trials to ascertain the respective densities 
of the powder as accurately and truly as possible. t 

147. In order to effect this, the grain ought to be of the 
same siz~, and be equalized by being passed through sieves; 
and perhaps if fine grain were prefened, the real density would 
be more closely arrived at. But whether the size be large or 
small, the shape of the grain will modify the result of any 
experiment made with the view of ascertaining the specific 
gravity; if it be round, it will pack together closely, whereas, 
if it be oblong and angular, it will occupy more bulk, and weigh 
comparatively lighter, though it may probably be of greater 
absolute density. Thus, from examination, I have no doubt 
that the Ishapore and Allahabad powders are both denser 
powders than the Bombay, yet, upon trial, the Bombay powder 

• In the experiment with tcn gmins uf powder· specified in paragraFh 177, 
no Bash was seen, and the solid residue of the powder was found adhering either 
to the plug of the eprouvette weight, or in tbe chamber of the t!prouvette. 

t The degree of gloss or poli"h imparted by glazing is not reducible to 
any meaSlU"e or definable standard. Itmust be judged of by comparison. 

F 



GG ON GU~POWDER. 

is represented to shew greater specific gravity than either. 
The former are pressed and glazed powders of an angular
shaped grain; the Bombay powder is a dirty looking powder, 
of a round grain and inegular size. 

148. I may here offer a remark which will be found very 
extensi\-e in its application, viz. that on the repetition by 
one person of an experiment made by another, (although the 
directions how to perform it may have been scrupulously fol
lowed, and every minutire strictly attended to,) yet, if corre
sponding results do not follow, it must not be a matter of 
surprise.-Such failure is a thing of perpetual occurrence, and 
may in very many cases be with much greater reason expected 
than not. Such experiments require their results to be con
firmed by repetition. 

149. In order that as little variation as possible may occur in 
ascertaining the density of p~)\vder, I would recommend the 
following apparatus, which I think better calculated than the 
methods generally used for ascertaining that point, though I 
must ackno",~ledge that neither this nor any other means that I 
know of is satisfactory in practice. 

150. Prepare a conical vessel .of the exact capacity of one 
cubic foot; place it below a frame containing a hopper, or funnel
shaped reservoir, holding somewhat more than a cubic foot, and 
havina an openina at the bottom with a small slide or some other '" '" means of retaining the powder.-\Vhen the conical measure has 
been properly pla~ed, open the slide and let the powder pour 
down quietly into the measure until it be full.-\Yhen full, shut 
the slide. equalize the powder at the aperture of the measure; 
take at least three several weighing:;, and let the medium of the 
whole be considered as the common density. The result may 
be expressed in avoirdupois ounces. 

SIZE OF THE GR.\I:i1: • . 

151. We have before discussed this point, and need in this 
place only to refer to it. (111' to 117.) One remark, however, 
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it may be proper to make, which is, that as the size of the 
grain materially affects some powders, it seems to point out 
that at least all pressed and glazed cannon powder ought to 
be equalized before a proof trial, in order to make a fair ex
periment: I mean, that if one cannon powder be much larger 
than another, the larger should be reduced to the size of the 
smaller, or an adequate allowance made for it. 

WI~DAGE. 

152. The high or low gauge of shot or shells,-the regu
larity or impelfections of their figure,-their want of spheri
city,-their oxidation,-and other defects on their surface, 
may all be classed under the general idea of windage. 

153. The almost incredible difference of effect produced by 
gunpowder when confined closely, and when suffered to escape 
by .windage, or other means, is a circumstance too well known 
to all who understand practical gunnery to need any particular 
notice in this place. I will, however, state one instance of 
the effect produced by irregular figure in the shell, because it 
fell under my own notice, and because it powerfully illustrates 
the necessity of great circumspection being used in proving gun
powder, and the errors which may result from the want of it. 
The case in point was a proof made at St. Thomas's :Mount, 
in January 1814. Two ounces of 1Iadras powder fired in an 
8-inch mortar, ,vitha ·48 lb. shell, gave the following ranges: 

1st fire 
2d. 
3d .• 

85 feet 
174 
1.32 

and the same quantity of fine-grained powder made at Madras, 
according to the English system of manufacture, gave, 

'1st fire 
2d. 
3d. 

105 feet 
183 
216 



68 ON GUNPOWDER. 

In both which cases there' occurs one range by the same powder 
more than double the distance of another range; although the 
same shell was used in all the firing;;, and the weight of the 
powder and all other circumstances were alike in each trial. 

154. To this may be added the following experiments, which 
are not less remarkable, the variation in the ranges occurring 
simply from the use of shells of high and Iow gauge: 

Two ounces of English cannon powder threw an 
old iron ball of 641bs. weight, from an 8-inch 
iron mortar . 108 feet. 

All circumstances tbe same, except using a new 
brass ball of 64 lbs. weight . 308 feet. 

One ounce of English rifle powder threw an old 
ironshellweighing81bs.froma4~-inch mortar 117 yards. 

All circumstances the same, except using a new . 
brass shell of 8Ibs. weight 346 yards. 

The accura~y of these experiments may be depended on. 

ON THE INSTRUMENT OF PROOF. 

155. Observe its ::;tate, whether it be new or old; but little 
used or much worn. If it be of the same denomination as 
some other instrument in which a course of experiments has 
been carried on, and if it be intended to repeat those expe
riments ... vith the expectation of arriving at the same results, 

. see that the bore, calibre,. weight, and every particular is 
exactly the same as in the instrument in which the origirial 
experiments were made. Every minuti::e oug:ht to be attended 
to with a care and scrupulosity bordering on fastidiollsness; 
and even then there are many probabilities against the results 
of the second experiment being the same as the first, particu
larly if the two trials be made by ditlerent persons with diffe
rent instruments. It may be here obser .... ed, that the common 
expression of the strength or quality of gunpowder, by repre
senting a certain weight of it to project a .shell from a given 
sized mortar a certain number of feet or yards, is quite falla
cious, and not in the least to be depended on. To fix the 
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proof range is a point of great difficulty j and in order to it, 
the most exact and careful description of the ordnance ouaht 
to be given. I shall exemplify some of these rem;ks 
by what follows. I have known two ounces of the same 
gunpowder to give the following results in different 8-i~ch 
mortars: 

One medium trial (iron mortar) 
Ditto. Ditto. Ditto .. 
Ditto. Ditto. (brass mortar) . • . . . 
Two ounces of English cannon powder ranO'ed 

in a 'pendulum eprouvctte at "\Yaltham Abbey 
The powder and instrument of proof were then 

sent to India, and two ounces of the same pow
der ranged in the same eprouvette at 1Iaclras . 

150 feet. 
220 
353 

20°.15' 

21°.31' 

In the. experiments made in Bengal in 1828, and repeated at 
Madras ill 1829, the following discrepancies occurred in like 
denominations of ordnance. 

CA~~O~ POv.-DER 
Fired iD Ul 8.iDCb iron Gomer Mortar hhapore AUahabad IH.dr.u. Bombay. 

with. b • .II weighin:;- 6';; Ib, . ' 
t-----~~--I----__ _ 

In Bengal, 2 ounces rang-ed 41 yds. 56 yds. 43 yds. 12 yds. 
At ~radras, ditto 23 .. 31 

" 28 10 
" In Bengal, I pound ranged . 353 .. 501 .. HO 183 .. 

At ~Iadr.:ts, ditto 393 .. 357 460 188 .. 
In Bengal, 1 i pound ranged 721 " 10·lZ .. 1I35 407 
At Madras, ditto . 927 " 903 120'~ 513 " 

'These ins~ces may suffice to shew, that even in the same 
denomination of ordnance and .. ith an equal charge, the same 
gunpowder .. ill not.always .give conesponding results. To say, 

erefore, that a glVen weight of gunpowder in any particular 
iece of ordnance will range a given distance, is not correct. 

See also par'\:,araphs 154 and 168. 
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LO.-\DI~G. 

156. A difference of 10 per cent. in the range has been 
known to . occur according as the powder was carelessly 
thrown into the chamber of a mortar, or carefully packed or 
piled up in it as close to the. vent as possible. Nor should 
attention be ob.served in loading only, but after the proof 
instrument has been charged, it should be fired as quickly 
as possible. In some proof trials I have known the mortar 
to be washed out with water and wiped dry: but however 
dry it may be wiped, unless the piece be very warm, a 
dampness will remain; and should the charge be deposited 
only for a few seconds in a damp receptacle, it will be 
influenced by it. On the other hand, if the piece be much 
heated, the charge, if not soon fired, will derive considerable 
benefit from the heat, and so in either case there will arise 
a cause of irregularity. 

POWDER. 

157. If in comparative proof trials the hygrometic state 
of gunpowder could be ascertained by some common well
known hygroscopic standard, it would be highly desirable; 
but as this is not practicable in consequence of hygTometers 
being made in a great variety of ways, and having no common 
measure for zero or unity, the usual method of determining 
this point is to expose the powders ';lnder experiment to the 
sun, or to any degree of heat common to them all; and the 
difference of weight before and after exposure indicates the 
humidity of the powder. It is best, however, · to expose a 
weight of 100 or 1000 equal parts, and to denote the diffe
rence in decimals, such a method of notation being the most 
convenient for comparison. 

158. Humidity and dryness are well known to exert a great 
and opposite influence on gunpowder; and when it is heated1Jy 
artificial means, and fired while it possesses It high tempera
ture, the range is amazingly increased. As it may sometimes 
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occur in. ~ractice that a longer range may be required while 
any addltlOll to the charge might not be made effectual to 
promote it, it may be useful to state an experiment which 
seems to point out that the seme weight of powder will 
produce this re:mlt, if it be only allowed to acquire an increa.:;e 
of temperature before it be used. 

One ounce troy of powder fired in a 4~-inch mortar, 
shell 81bs, "'ayc a mcdium ran "'c of 1'1 d· .. o o· • • • • • .. yar . 5. 

One ounce of the same powder was hcatcd in a cop
per pan to about 400' of Fahrenheit"s thermometer 
arid thcn fired as bcfore-it gave a medium range .of: 242 yards. 

159. I would not advise any of my readers, as practical men, 
o attempt heating gunpowder for any exigency of the service to 

th.e de?ree of 4000 of Fahrenheit's thermometer; but they might 
WIth smgular propriety practise the suaaestion contained in the o~lowing judicious remarks made on thl; experiment by a Com-
1I1lttee of the Military Board at Fort St. George, appointed in 
802 to report on Captain Bishop's Memoir. 

160. " The astonishing effect of heat on the po'wer of gun
powder to the e~tent of doubling its projectile force is conectly 
Slated by Mr. Blshop.-After finishing our proofs of the various 

rts ~hic~ we examined, the powder being usually kept durin" 
. e expenments in the ordinary temperature of a cocoa-Ie:r 
w ed, at the same hour of the · day; we have occasionally 
exposed a charge to the heat of the sun for a few minutes 
::cfore being used~ and the range has been invariably increased 

a remarkable ~egree in proportion to the time of ~~"posure 
D d the heat acqUired. In many cases of actual service where 
=:e quality of gunpowder is defective, or the quantity'insuffi- • 
:::ent, an officer may be enabled to prolong a defence, or to 

IDplete the operations of a siege, by a due attention to this 
:":eresting fact, and our president will take care that it shall be 

·cularly impressed on tbe attention of the officers of the 
-t artillery:: 

• Captain Bishop's ~Icmoir, 1801. 
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OBSERVATIONS. 

161. I made expeliments with the view of ascertammg 
whether good gunpowder on explosion always produces an 
equable power, and though I did not succeed in establishing 
the fact, yet I think the probability i$ in favour of the suppo
sition, and that the variations which. occur in practice are 
attributable more to the instruments made use of than to 
innate variableness in the po\\'er employed. The regularity of 
recoil, and the small difference in the arc of vibration in every 
successive trial of good powder in the pendulum eprouvette, 
would seem to indicate in gunpowder a very near approxima
tion to equability of explosi~e power. 

1652. Suppose the question granted; allow the power gene
rated to be constant and uniform, yet while there are so many 
disturBIng causes to modify the projectile force of gunpowder, 
it is quite hopeless to expect constant and uniform results either 
in practice or experiment. We will collect these disturbing 
influences into one . condensed view, in order to judge of the 
sum totil of their power. 'Ye have already noticed, density
size of the grain-windage--particulars concerning the instru
ment of proof-loading-and the state of the powder. 'Ye 
may subjoin as collateral circumstances, occasional or accidental 
oversight in the manufactory; want of purity in the ingre
dients; irregular mixture; variable density in the same pow
der; imperfect incorporation; irregularity in the size of the 
grain; bounding of the shell or shot in the bore of the gun; 
its manner of rotation; influence of side or oblique winds; the 
influence of wind in other directions; and the resistance of the 
atmosphere, which may vary in different trials from the same 
instrument if the projcctile be not a perfe~~. sphcre and free 
from asperities on its surface. All of these, and perhaps other 
circumstances added to them, may, in comparative proof trials, 
exert their single or unitcd influence to disturb and modify prac
tical results; and thcn is to bc supcradded the difficulty of. 
ascertaining which of these llisturbing causes acts most power
fully, and which not at all; and to crown the whole comes the 
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utter impossibility of apportionin rr the precise ratl" f II 
t b d 0 0 0 a owance 
o e ma e for all, or each of them or r' , 

b " ' wr any combIned 
num er In any partIcular case.-If we attach t th " . 
cl ' h' 0 e~e conSI-

eratmns t e Importance that is really due t th 
- h h ' 0 em, we shall 
"ee t at t ose SIngular difficulties* in the· f f 

h' h' proo 0 gunpowder 
W IC seem to constItute anomalies at variance with an known 
and acknowledged principle and which d'y 

h ' are so Iscordant 
am,~ng t :mseh-es, as to appear beyond the reach of bein

rr 
satbfactonly accounted for are not It h . 0 

_ 'h " ' a oget er so extraordInary 
a" mlg t be ImagIned, althou<rh they do freque tl 

I t I b ill 0 n y most com-
pe e y a e e,ery attempt to apply to them . 
principle of explanation. any reasonable 

SECT ' . 
ION VI.-PROOF OF GU.NPOWDER. 

163. GunpOWder is invested with difficulties fro th I' 
sta<re of it- m £: t h ' m e ear lest 
for °asce ta~ , an.u ac ure t~ t e very last result obtained by trial 

r mmg ItS explOSIve powers. And th 
~hat have been invented, and that are still in eu:a;~ meth~ds 
It, constitute a sufficient testimony of th d'ffi I r ~rovlng 
indispensable £ I h k _ e I cu tyattendmg this 

, na c ec upon ItS manufacture. 

16-1-. To conduct proof trials with skill - 'all 
powder of different kinds and f k ,especI y of gun-
t ' 0 un nown systems f 
acture, a comprehensive knowled<re of it t dO manu-

b h
' 0 s na ure an action' 

necessary, 'ot m order to lTuide the ex . IS 
are satisfactory, as well as t~ deduce fr~:~~ments to res.ults that 

are sub~tantial, and which may be with confi::~:~~luslOns that 
In provmg gunpowder as has J' t b b pended on. 
, 'us een 0 served tr d' 

~screpancies sometimes take place that seem to cl e; . aor l~~ry 
,hon; and indeed the results ar ft . '. e y recondla_ 

e 0 en so CaprICIOUS, singular, 

• Sce paragraph~ 160 and IS!. 
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and unexpected, as to make it sometimes altogether impossible 
to account for them. But though this be the case, I yet think 
there can be but little doubt that no apparent anomaly is an 

. absolute departure from fixed principles, but rather an effect 
which result::> as harmoniously from established causes, as any 
phenomenon that occurs among tbe better known, and more 
widely diver:5ified operations of nature. The. difficulty lies ill 
discovering the causes of irregularity j- to apply to them 
known and acknowledged laws adequate to their solution 
would not probably be difficult, were they but once discovered. 

165. I am of opinion that th~ h·ue principles on which gun
powder ought to be tested or tried, as to real strength and quality, 
have been much misunderstood, or, ifkn:own, the knowledge has 
been far from general. The French certainly do not appear to 
have hit upon the true method, by confining gunpowder clo::>ely, 
as in their mortar eprouvettes j for in these instruments there is 
not a very material difference of range between powder which is 
very good and that which is very bad. The English gove;n
ment method of proof approximates much more closely to true 
principles, and is certainly better adapted to shew the real 
qu~lity of powder than the French eprouyette. I shall not 
however anticipate our subject j these relative methods will 
come in due course under consideration. It is nevertheless a 
matter of first-rate importance to determine what the par
ticular manner of proof is which may be depended on, and I 
hope to establish that'point in .the course of the present section. 

166. I t would be a singular advantage if any single trial could 
be devised which, in itself, would be decisive and satisfactory j 

and calculated to shew accurately the real explosive force, as 
well as the practical and available effect of gunpowder j a me
thod on which dependence could be placed, as being indicative 
of the general consequencc::> that would result in practice, what
ever micyht be the nature, quantity, or q.uality of the powder 

Cl 

employed. But I know not of anyone single e:ll.-periment that 
possesses the property of exhibiting these points satisfactorily, 

. or even in a manner approximating to · truth. The general 
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objection against every single existing mode of trial is, that what
ever be the result it may give when two powders of different 
systems of manufacture are compJred together by it, accordant 
results do not follow if the salIle powders be tried, generally, 
with service charges, in the several denominations of ordnance 
used in war. 

167. The practical artillerist, on whom usually devolves the 
office of ascertaining the proof range of gunpowder, will per
haps wish for simplicity, and for the specification of some single 
easy trial by which he may ascertain not only the actual range of 
powder, but judge of its quality or capability of producing any 
particular given effect he may require. I have just stated that I 
know of no such trial. Such knowledge Can be ascertained only 
by actual experiment with the powder he has to make use of. 
Its range-distanc~s must be determined from practice. And .this 
remark, I apprehend, will hold good universally, whether good 
gunpowder be used or bad. To ascertain its rancye-distances 

Cl 

the artillery officer must make the experiment for himself, and 
it is more than probable, it is almos t an absolute certainty, that 
he will have to do this as often as he uses a different gun
powder and a different piece of ordnance. Gunpowders will 
not range alike, nor will different pieces of ordnance thoucyh 

, 0 

of the same denomination, range alike (155); and therefore the 
mere proof of gunpowder can afford no further criterion for the 
guidance of actual service, than as it gives the range-distance 
of the particular charge, in that particular piece of ordnance in 
which the proof was made. 

168. Let me be allowed here to offer an especial caution.
Equal range has often been mistaken for equal quality.-This 
is a great error, if applied universally. I shall hereafter, as we 
come to them, specifY the particular cases in which, if different 
gunpowders range equally, they may be regarded as equally 
good: but, to establish the position that the distance to which 
any powder may project a shot or shell is not a criterion of its 
quality,* unless under particular circumstances, I shall give the 

• See also para1:,'Taphs 151, 155, 181, 18'1, 20.1. 
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comparative results of se.-eral experiments made between ~he · 
Encrlish and the Bombay powders; the range of the English 
pm~der being taken in e,ery case as unity, .and the.range of the 
Bombay powder reduced to its correspondmg frachon; observ
ing only that I commence with one trial in which the Bombay 
powder ranged equal to the English. 

I ~~ .! ~ 
WEIGUT OF 

1-1 I~ 
:: i 

" i -- ~g 
,. 

§ § OF ORDNANCE. 0 DESCRIPTION ~ ~ = "'-
lbs. oz. ~ 0~·1 Relative ranges. 

24-pounder iron gun . . 8 - 23 10 1.00 I l.00 
8-inch French eprouvette - 3 64 - 1.00 .SS 

Pendulum eprouvette - ~ - - 1.00 .i6 
lO-inch iron mortar 2 - 85 8 1.00 .49 
8-inch ditto. - 2 64, - 1.00 .2S 

Ditto ditto 1 - 41 10 1.00 .24, 
Si-inch mortar . - 2 16 - 1.00 .22 

IO-inch iron mortar. - 2 96 - 1.00 .1 3 
8-inch French eprouvette - ! 64 - 1.00 .09 

169. In- the course of this Section, the whole or the greater -r 

part of the actual ranges of the above trials will be alluded to 
and specified in illustration of certain positions. I h~ve pre
ferred the decimal notation of them here for the convemence of 
comparison, and to shew that though a bad powder, which in o~e 
case ranges as far as an, acknowledged good powder, yet m 
another method of trial ranges not a half, or a quarter, or a 
tenth, but actliaI1y only an eleventh part (0.09) of ~he distance of 
the same powder to which it was equal when used ID large quan- -
tity. I scarcely think it possible to give a more ~owerful or 
satisfactory confirmation of the point to be established; nor 
can there b~ any thing clearer than the inference to be drawn 
from it viz. the circumspection required in deciding on the 
quality' of different gunpowders fro~ particular. trials. It is 
evident that with a knowledge of thiS fact certam methods of 
proof could be selected, in which inf~rior gu~powder, especiaI1y 
if unpressed and unglazed, would give as ~Igh a ran~e as ~he 

. best, and with all the details of the experiment on either Side 
conducted with perfect fairness; but the results of such a proof 
would be most delusive. 
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DEFI);"ITIO)<S. 

1 iO. Before we proceed further it may perhaps be necessary 
. to define two or three terms hereafter to be use'd in a more par

ticular and determinate sense. They relate to those points to 
which the attention should be expressly directed in proof trials 
of gunpowder, viz . 

1 Its real inherent strength. 
2. Its practical or available force. 
3. Its manipulative quality. 

171. The absolute inherent strength of gunpowder is not 
perhaps to be ascertained at all, by trial, in any instrument, or 
piece of ordnance in common use. Bad gunpowder, byexplo
ding slowly, would require to be confined by an enormous 
superincumbent weiouht, in order that the whole mi crht if possible 

. b , , 

be kindled before the resisting obstacle began to move. In a 
proof of this nature, a particular kind of instrument must 
be used; and there are grounds for belief, that in such .a mode 
of trial, the results would depend more upon the chemical con
stitution of the powder, than on)ts manipulation, which is 
directly contrary to the usual resuI'ts of practice. Ey ascer
taining the real inherent strength of gunpowder is therefore 
intended, that mode of proof, or those methods of proof, by 
cpmmon ordnance, in which gunpowder of good quality will 
produce a much higher range with a small charge than bad 
gunpo\~'der, although the latter may, and will in some particular 
cases, and under certain circumstances, range as far as the for
mer, or further. 

172. The practical or available force of gunpowder means, in 
other words, the absolute range,; it will give in ordnance and 
artillery of all sizes and denominations, with all the diversified 
multiplicity of charges used in actual service. The ascertain
ment of these range-distances belongs to the department of 
practical gunnery. The proof of gunpowder aims only at an 
approximation as to general effect. Actual range-distance may 
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therefore be considered synonymous to the term, practical or 
available force. 

173. The manipulative quality of gunpowder is an expression 
employed to include several ideas, viz. the purity of the ingre
dients; the perfection or imperfection of their mixture; the,degree 
of their incorporation; and the specific gravity of the powder. 
How the whole of these points are to be ascertained or judged 
of, will be shewn hereafter. 

174. 'Ve may now proceed to examine the merits or defects 
of the various insh'uments at present in use for proving gun
powder; and first, 

OF VERTICAL EPROUVETTES. 

175. In the common vertical eprouvette the powder acts by 
~udden blast and impulse: the superincumbent weight immedi
ately rises, the flame escapes, and a great part .of the s~en~th 
of the powder is thereby lost. The established obJectIOn 
against this method of proof is, that the powder cannot act by 
its pressure, and that therefore the insh'ument i~ not adapted to 
exhibit accurate results. Four drams (109 grams) of powder, 
in the vertical eprouvette used daily in His ~Iajesty's works at 
YValtham Abbey, raised the resisting weight, about 25 lbs" on 
an average 3 inches and a half high. 

176. That fired powder might act by its pressure, and that 
the foregoing objection might be obviated, I constructed a ver
tical eprouvette on the principle of the common?rass mort~r, 
havina a cylindric chamber sufficient to contam 100 grams 
weiah~ of powder. The superincunibent weight, or resistance 
to be raised, was .:')00,000 grains, upwards of 7] Ibs avoirdupois. 
It\~as made to slide in upright guides, and had a plug below 
it that fitted the bore of the cprouvette as nearly air-tight as pos
sible. The idea I had was, that by firing a charge of only 10 or 
QO grains, this instrument would shewthe absol~te inherent force 
of any kind of gunpowder; and that, as the resIstance exceeded 

, 

PROOF OF GU)iPOWDER . 79 

the weight of the powder in so very large a proportion, it would 
afford great accuracy of result. But m)' expectatioI). wa;; dis
appointed, for the results were in proportion as \'ariable as in 
common trials, and the ranges such as could not be depended 
on. I therefore abandoned it. 

177. This eprouvette, however, afforded convincing testimony 
of the immense increase of effect produced by closely confining 
gunpowder, as well as the loss of power occasioned by windage. 
'Ye ha\'e seen (175) that 109 grains of His :Majesty's powder 
ranged 3 inches and a half high : only 10 grains in this instru
mentraised a threefold greater weight more th:m 12 inches. But 
the experiment is perhaps worth being recorded. 

HIS MAJESTY'S Eprouvette as ,Eprouvette with Prt>portion of tbe I 
nearly air_tight as .!.. part of .n inch superincumbent I 

POWDER. wei~ht to the RIFLE possible. ,00 w-indage. 
p"wder. 

1. 2. 3. 4. 

10 grains 12.70 inches 3.4 inches as 50,000 to 1 

20 ditto . ' . 31.48 ditto 19.15 ditto as 25,000 to 1 

30 ditto 46.07 d.itto 27.80 ditto as 16,667 to 1 I 
178. The firslcolumn shews the weight of the powder; the 

• second, the range of the eprouvette when air-tight; the third, 
the ranO'e when it had a little windage; and the fourth, the o . 

number of times the weight to be raised was greater than the 
weight of the powder. A comparison of the second and third 
columns, shews the great loss of power that arose from an altera
tion in the plug, \vhich reduced it to the one-hundredth part of an 
inch smaller than the bore. The difference of effect produced by 
powder in this eprouvette, and by the 109 grains in the common 
eprouvette, is exceedingly disproportionate, and the loss of 
power, by a very trifling degree of windage, remarkable. 

179. But the chief objection against this instrument, and I 
apprehend against all instruments constructed on the same 
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principle, is, that the results given are not to be depended on, * 
and the discrepancies are such as to form part and parcel of 
those discordancies which have before been alluded to (162, 
164).-1 think ~his representation is fully borne out by the 
following memorandum. 

WEIGHT OF C.\~);O~ PO\YDERS. I 
;; >. i 

ORD~AKCE. t .:> ~ 
, 

~ I "" ] ~ 3' <5 ~ 
i ~ ;: c::; 

(J1 ~ 
1------- ---, 

grains. lbs, 

Vertical: eprouvette, .se~ } 30 -par. 176 30. in. 34. in. 28.8 in. 

oz. 

12s8 yds. 8-inch mortar eprouyette 3 6~ 217 yds. 255 yds. i 
1 1~5 

, 
5!-inch mortar .. 2 16 I I " 

134 
" 

3S 
" ! 

180. These are all the same opponent powders, but although 
the vertical eprouvette represents that of Allahabad to be supe
rior to the English, the other two trials shew it to be inferior.
Observe also the hiah rantTe of the Bombay powder in this, as . 0 0 

well as in the mortar eprouvette; and again, notice how discor-
dant the result is which it gives in the 5~-illch mortar.-I could 
multiply examples of these discrepancies, but let these suffice to 
shew that the vertical eprouvette exhibits fallacious results. 

MORTAR EPROUVETTES. 

181. French mortar eprouvettes are very much like the com
mon eight-inch brass mortar, only that they have small cham
bers which contain no more than a given small quantity of 
powder; for instance, two or three ounces; and from the 
quantity which they contain .comes their denomination, the 
two-ounce or three-ounce eprouvette. The shot is of brass, 

• "Nothing could bc morc dc~eptiye than the fom1cr DIode [of pro:'ing 
gunpowder] by the vertioal (-proU\'cUe, in which n soft and rotten grained 
powder would produce a much grcatcr effcct tban the hard and good $cnice
able powder."-Lieut-Gen. COllgreve. 
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or of gun-metal, fa shioned accurately to the shape of a sphere; 
it weighs sixty-four pounds, * and has one-tenth of an inch 
winclage. These instruments produce a high range, on the 
principle that the force of gunpowder is proportionate to the 
space it occupies (142) j but they are not adapted to ascertain 
the true strength of gunpowders of different mode.;; of mani
pulation, as the following proofs testify, viz. 

1 ____ p_O_"_· D_E_R_. ___ :1 WEIGHT. ORD~A~CE. R.t~GE. 

Bishop's rifle 
English L. G. 

Bishnp's rifle 
English L. G: 

Bishop'S rifle 
English L. G. 

ounces. 
2 

2 

2 

2-oz. eproU\'ette ! 2Ui yards 
6·f·lb. brass ball : 208 " 

I 
8-in. mortar t ,.) " 

6·f-lb. brass ball . 11 i 

5 ~ -in. m otl:lI I gO " 
16-lb. shell . 211 

j 

182. The first of these trials only was made in the mortar 
eprouvette j the others are inserted for comparison. The pow
ders were the same in each trial. It \vill be seen how different 
the results of the mortar trials are, compared with tkt shewn 
by the eprouvette. It is not necessary here to offer any com
ment on this discrepancy, my object being merely to shew that 
these eprouvettes give results which cannot .be depended on. 

183. There appears, however, to be an exception to this 
remark j but the exception constitutes 1]. departure from the 
original design of the instrumenl-If a very small charge of 
powder be used, these eprouvettes.may be employed to ascertain 
the real inherent force, as well as the practical effect of gun
powder. I speak "ithout the support of direct experiment j but 
I think it probable that when these instruments are fired with 
their full charge, they may possibly exhibit the general effects 
of gunpowder, when it is used in actual service, in fielclpieces, 
and in large ordnance. I speak only from analogy, but I think 
it likely a full charge would pretty nearly indicate the relati\'e 

• This precise weight varics in different instruments, and so does the 
dcgree of windage. 

G 
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practical ranges of different gunpowders ,in artillery~that with 
their chamber one-half or,one-third filled, they wouM shew the 
relative ranges in large mortars with medium charges, and that 
fired with only half an ounce of powder, they might be,ery w.ell 
used for ascertaining the absolute inherent force and explosive 
quality of gunpowder generally. It would be well worth the 
trouble of the experiment, to ascertain if these ideas be at all 
borne out by aCtual practice. 

184. These eprouvettes constitute the national system of 
proof in France; and they are also used in different parts of 
the Continent of Europe. ' With the modifications just sug
gested, I think they may be usefully employed for ascertaining 
the quality of gunpowder; but in the manner they are always 
used, I have very substantial grounds for asserting that they 
give unsatisfactory and false results. In the instance of un
pressed and unglazed powder tried against powder of greater 
density, they exhibit a range frequently in favour of the 
unpressed powder (181), while other trials, on which depen
dence may he placed, plainly testify its inferiori~y; nay, redu~e 
but the charge to a low degree, and the same mstrument wlll 
then bear the same testimony also. The following trials 
may be adduced in support of what has been stated in this 
paragraph,and I think that to r~concile their variations 
would be found extremely puzzling. 

- WEIGHT OF 

~ 
ENGLISH, )IADRAS, BO)(BAY, 

" 18'25, CA.NNON POWDER. "" 1813. 1825. ~ " 0 
~ '" ------- -- - - ---,- --- ----

oz. lbs, 
8-inch ~prou\'ettc 3 6'~ 288 yards 279 yards 255 yards 

Ditto. 1 - 57 
" 

50 
" 

23 
" 

Ditto. 1 - 33 feet 15 feet 3 feet , 
-. 

THE PE~DU['U:'1 EPROli\'ETTE. 

185. Hutton's vibrating or pendulum eprouvette, is a small 
cannon, suspended from an aXIs on which it moves freely: it 
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indicate5 the force of gunpowder by the degee of recoil, which 
is measured by an arc of the circle attached to the in5trument. 

. It constitutes a good method of trial for a manufactory, when 
once the standard range has been fixed; but it fails, like all 
other modes of proof, to indicate a result which may be relied 
upon as to the absolute quality and general effect of gunpowder. 
Indeed, it fails to give the real force of gunpowder of the very 
same manufactuIe, in which the ingredients are the same, and 
every thing alike, except a difference .in the size of the grain: 
for instance-

Two ounces of English cannon powder ranged 22.2.'5 
While musket powder from the same cannon powder 

ranged 26.85 

Again, with reference to powders of different manipulat.ion, 
it gives a smaller result to the best powder, as is shewn by the 
undermentioned trial. 

KI:-iD OF POWDER. ButtOD', 
Eprouvelte. 

1---------- ----

English cannon powder, 1813. 

EJ..-perimental powder, 1829 .• 

o I 

22.25 

22.92 

8.inch mortar, IO_in iron mortar, 
:l OZ , powder. \ 2 lb., pow~er . 

f--'--
58 yards : 1003 yards 

39 " 889 " 

186. The English powder, in the fir5t case, ranges a little 
below the experimental powder, though the two other tria]s 
establish its superiority; particularly as the experimental pow
der was new, and unpressed, and unglazed, and of a somewhat 
finer grain, while the English po\vder had undergone the 
operations of pressing and glazing, and was, besides, sixteen 
years old. The smaller size of the grain was indeed an .advan
tage to the experimental powder, and perhaps thecause of its 
ranging so high; but an instrument, influenced so much as this 
eprouvette is by accidental causes, C.!!.ll never be considered a 
true indicator of the goodness and sh'ength of gunpowder. 

light not the position of the vent in this instrument be altered 
G2 
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with good effect? If the charge were to be fired in front, inste~d 
of in the rear, the whole of it must of necessity act upon the 
piece, and none would be blown out unconsumed;-a point of 
importance in the proof of gunpowder. 

CO)D!o~ )!ORTARS. 

187. The method of trial best adapted to shew the real 
inherent strength and goodness of gunpowder, appears to be an 
eiaht or ten-inch iron or brass mortar, with a truly spherical o 

solid shot ha\ina not more than one-tenth of an inch wind-, 0 

age, and fired with a low charge. The eight-inch mortar, 
fired with two ounces of powder, is one bf the established 
methods of proof at His ~Iajesty'sworks. Gunpowders that 
range equally in this mode of trial may be depended on as 
being equally strong. Proof trials made in this manner, though 
necessarily affected in some degree, are not so much influenced 
as others, by the different sizes of the grain, or degrees of den
sity of the powder, or other disturbing causes arising out of the 
system of manufacture. I ha,e shewn in the last paragraph 
the variation that Hutton's eprouvette gave with gunpowder of 
the same manufacture, differing only in the size of the grain; 
but perfect similarity of strength in the same gunpowder was 
indicated by the mode now spoken of: thus,-

E~glish canno~ powder, two ounces, ranged 
Musket powder from dD. ranged also. 

58 yards 
58 do. 

188. Large and small-grained gunpowders will not, however, 
by any means, constantly range with the pelfect similarity indi
cated by the foregoing instance: but it appears to rue that this 
method of proof for fine grain is not necessary; for as fine 
grained powder is not intended to be used in ordnance, there 
appears to be no good reason why it should be tried by it. 

189. For cannon po\';'Jer ! think the eight or ten-inch mor
tar the best practical mode of proof at present known; and the 
reason is, that when used with a low charge; out of a great 
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multitude and dirersity of experiments, I know not of a 

solitary instance in which it has failed to exhibit a superiority 
on the par~ of .superior gunpowder, and an inferiority with 
respect to mfenor gunpowder; although, as I hare before 
s~ewn, this result is not a necessary consequence in all cases. 

190. The propellent power of gunpowuer beinrr the result of 
the decomposition of its parts, it appears evident tha~ no proof can 
be depended upon as a test of quality, unless it be one in which 
all the parts ignite before the projectile is moved. If the resistincr 
obstacle commence its flight before the entire combustion of th~ 
charge, the , q~antity, of space it passes through at the period of 
total deflagratlOn wdl vary. in di~erent powders, and be depen
dent on the system o~ ~ampulahon; and as the force or power 
of fire~ gu?powder IS m proportion to the space it occupies 
(142), It mIght easily be demonstrated that in some methods of 
p~oof, esp:cially that of the French mortar eprouYette, a small 
differe~ce, In the motion of the shell at the moment of the final 
explOSIOn of the charge will make a areat difference in the rancre' 
the results will therefore, in such ~ase, be uncertain, and ;h~ 
proof, as a test of quality, fallacious. 

.l~l: In the mort~r trial, with a small quantity of powder, I 
thInk It almost certaIn that the whole is in a state of icrnition 
befo~e t~e shot or shell is sensibly moved. The cha~ber of 
an eIght-Inch mortar is formed to contain two and a quarter 
?ou.nds of po:rder: when, therefore, only two Ounces are placed 
In It, there .IS left an unOCcupied space equal to sixteen or 
seventeen tImes the bulk of the charcre C I I . b • onsequent y,. 
~p~n e~p OSlOn, the suduen blast of the first portions that 
19mte dIsplaces the remainder, which is blown about, dis-
persed, and scattered throucrhout the chamber of tl t 

d Id , . 0 le mol' ar, 
an .wou. esc~pe wer~ .It not retained by the shell j , but 
me~tIng With thIS o~posltlOn it receives a momentary ' check, 
whde, a.t the same Instant, being penetrated and enveloped 
on all Sides by the flame already' aenerated I't' ,1' I 
ki dJ '. 0 ' , ImmeUlate y 

n. :::i and explodes: and so the whole force of the chal'cre 
acts sllllultaneously on the opposinrr ob -tacle d I ' 0 

o " ,an prope s It to 

{ 
I 

\ 
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a distance proportionate to the absolute inherent strength of 
the powder. This illustration I lhink holds good whether 
the powder be pressed or unpre~sed, hard· or soft, fine or 
coarse; so that the operations of pressing and glazing, and 
other disturbing causes, appear to be immaterial, or at least 
are of less consequence in this than in other modes of proof, 
as to the result. Sufficient space to explode in; appears to 
be the true principle on which cannon gunpowder should be 
tried as to its strength and quality.* \Vhether the powder be 
bad or good the test is equally fair, in either case, and therefore 
unobjectionable; and actual experiment most amply testifies 
that inferior gunpowder, so situated, invariably ranges below 
gunpowder of superior quality, which is, as I have just ob
ser'ied, a result that does not necessarily take place in other 
modes of h·iaI. 

192. It may, however, be objected against this test, that there 
is something in it not properly understood, which occasions 
gunpowder of a particular system of manufacture to give higher 
results than other powders, though service-charges shew them 
to be in no way its inferior; and that therefore service-charges 
constitute the true test of quality, and not any special or picked 
method of proof. I answer, it has already been pw,ed that 
different operations in the manufacture make a wide difference 
in practical effect; therefore, in judging or the quality or good
ness of different gunpowders, regard to the system of manufac
ture is imperatively required: it cannot be disregarded and put 
aside as a point of unimportance. But, it the one powdel: be 
in no way inferior to the other, of what consequence is the 
manner in which it be tried, whether by service-charges or by 
any other? Equal causes produce equal effects, and will do so 
in all cases and uncleI' all circumstances; but if causes supposed 
to be equal vary in some of their results, it may be considered 
certain that a filllacy exists in the supposition entertained 
respecti;lg their equality. If; in any case, one gunpowder will 

,. Musket or fine-grained powder may also bp. proved in the same way; 
bu\ the methods proposed in paragraph 26·1 apl'ear ·to be preferable. 
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project a shell double or quadruple the distance of another, 
there is strong evidence of inferiority on the part of one of 
them; and if the inferiority should by chance appear to be 
on the side of the best powder, which seems paradoxical, I 
know only of two ways of ac.counting for it; viz., either by 
injury sustained, or by giving it such an exces5ive and unusual 
degree of density as is neyer likely to occur in practice. 

193. I shall here adduce se,eral examples of the relative 
inherent strength of the Indian powders as exhibited by the 
principle of trial now under discussion, and compared with His 
Majesty's powder as the standard of quality. I have only to 
remark, that I have no doubt if all the powders were to be 
tried in an 18 or 24-pounder gun, with a full-service charae at o , 

an elevation of 1 k or Q degrees, the difference of ranae between 
any of them would be hardly worth notice. Such bas been 

. the case with them heretofore, though not with the particular 
powders here e~"Perimented on. 

WEIGHT OF c~~,;o~ POWDERS. 

ORDNANCE. 
.=-.' ,; I ~ I ~- ,:; 
~- ~- ~- :;- ~~ 

.:!! .., :; • .; 1-='" = .,; ". ]:;; ;-~ ~ ~ I ~ ~ ~ ~ 
----- ---1--.,---1-- __ 1 ______ _ 

lbs. oz. lbs. oz. yards. yards. ; yards. ' !Jar,u. yards. 
8-in. iron mortar 2 6 ·~ 62 33 ;)7 ~J IS 

lO-in. ditto 2 96 26 18 20 18 3! 

8-in. ditto 2 65 8 41 23 31 23 10 

IO-in. ditto ---- j 87 I - 4?--a 287 I 286 295 84 

The sixty-four pound shell was of brass i all the others were . 
of iron. 

194. Let it be understood that this method of trial (187) is a 
test only of what I have denominated the real inherent strenath 

o 
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of aunpowder and not of creneral practical effect; for powc.1ers 
t:> , t:> 

that range very differently in this proof may yet range. alike with high-ser,ice charge5. I know nothing more bafflmg or difficult than to determine in what the real inherent strength of gunpowder con:;i5ts, or how it is to be ascertained (171); but I have preferred fix.ing it to the present test, thereby giving it locality, than to use the expression in a general and undefined sense, and making it consequently altogether unintelligible. 

195. In a scientific examination of the quality and strength of gunpowder, there are other points to be attended to beside: mere ranITe-distance ' but as actual ranae 1S, at last, the sine 'ilia 0' 0 
. nOli, the indispensable requisition of practice, it follows that h:!al by service-instruments is eventually the only final test to whIch gunpowder ought to be substantially submitted: for, however ingenious other instruments may be, if their indications are not to be depended on in actual service, the results they give .must be considered but trifling and unsatisfactory, and of no . real value. The established method of proof at St. Thomas's Mount, with a ten-inch mortar, ninety-six pound shell, and two pounds of powder, is therefore a very good test; but it must be borne in mind that it is not at all indicative of the absolute good quality of gunpowder. It answers well both for the purpose of ascertaining that no declension occurs in the manufacture, and to determine the practical effect of a large charge; but it by no means points out the real quality and goodness of the article manufactured. Captain Bishop appears to have established this proof in 1801, or to haye confirmed the use of it; but his opinion of it, after he returned from Europe, whe,re he had opportunities of acquiring more accurate information, was not what it had been, but is thus ex.pressed in a letter to Lieutenant-Colone Frith, dated l\Iarch 2, lS2,k "Our mode of proof is no dependable. It is rude and inaccurate. Tl:ere .are causes which may. make very strong powder appear mfeno~' to tl: a which is weak. This, however, can never be ascertamecl WI th a ten-inch mortar and two pounds of powder. Some other time, perhaps, I will offer you an explanation of this paradox." 
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CARBINE PROOF. 

196. A mnsket or carbine barrel is fitted up in a strong framing, loaded 'with foUl' drams of powder and a steel ball, and fired against wet half-inch elm boards, or boards of any tough wood, sliding into grooves in a box, three quarters of an inch distant from one another, and the first thirty feet distant from the muzzle of the barrel. The usual range is the penetration of from fourteen to sixteen boards. This is a good method of proof for musketry and r~fle powder ; and I know of no practical objection against it. * 

197. Four drams of powder are laid in a small neat heap on a clean, polished, copper plate. The heap is fired at the apex by a red-hot iron. The explosion should be sharp and quick; not tardy nor lingering; it should produce a sudden concussion in the air; and the force and power of that concussion ought to be judged of by comparison with that produced by powder of known good quality. ' No sparks should 11 y off, nor should beads, or globules of alkaline residuum, be left on the copper. If the copper be left clean, i. e. without gross foulness, and no lights, i. e. sparks, be seen, the ingredients may be consi~red to have been carefully prepared, and the powder to have been well manipulateJ, particularly if pressed and glazed: but if the contrary be the result, there has been a want of skill or of carefulness manifested in the manufacture. 

• I ha\'e said nothing, heretofore, of the common powder-triers, because they are not to be depended upon as indicating the real goodness of gunpowder. But if the sportsm an should wish to ascertain the comparative strength of his powder by an instrument of this kind, as ingenious and useful a one as any I am acquainted with is made by " W. :\Ioore, 78, Edgware Road, London." It is a steel spring in the shape of an octant, with a scale graduated in pound" for measuring the force ; so that it would answer as well for a weighing-machine as for proving gu·npowder. It emhodies a fine illustration of the ph ilosophical a."'(iom that action and reaction arc in opposite directions and equal; and accordingly, when fix ed, the instnlment has no recoil. The charge is 10 grains; and this quantity of His :\Iajcsty's rifle .powder I found gave a re~ult of from 42 to 52 lbs. 

I 



DO o~ GU~POWDEIt. 

198. I have heard it oL3erved that this test is worth nothing j 
because, although large-grained powder may leave beads and 
foulness after explosion, yet small-grained powder of the same 
manipulation will exhibit none, but leave the plate clean; and 
that, therefore, no judgment can be formed of the quality of 
powder from it. But it has this advantage: if large grainecl
powder does exhibit foulness, it plainly shews that that powder 
is badly made; for His :\Iajesty's cannon powder flashes off as 
rapidly as the rifle powder, leaving no such indication behind 
it. Even solid press-cake will leave no residuum. It- may 
therefore be considered as certain, whenever such indications 
do occur in large-grained gunpowder, that it has been badly 
manufactured, and contains impure ingredients. And if such 
be the character of the cannon powder, the finer grain of the 
same manipulation must possess the same character also, 
although fewer indications of it, or none at all possibly, may 
be seen after the expel;iment. 

RE~!ARKS. 

199. Having thus reviewed the several methods of proof which 
appeared to be the most deserving of notice, and having, I hope, . 
established that the only principle on which gunpowder should 
be tried as to its true strength and quality, is that in which all 
the charge explodes before the projectile is sensibly acted on, 
I shall add but a word or two in correlative illustration of this 
point, as also with reference to the action of light and dense 
powder when fired in 1argequantity. 

QOO. A charge of gunpowder, confined in a piece of ordnance, 
may be considered as a short bulky train. In a forty-two poun(ler, 
this train is nearly two feet long. Now it is obvious that if the 
powder be angular, soft, and porous, it will inflame with greater 
rapidity, and a larger part of the charge explode within the gun 
than when the powder is hard, and without sharp angles, and 
when the surface of the grain is polished. Hence, ih probably 
all cases where the charge is clo~'Cly confined, and the shot or 
shell touches it, unpressed gunpowcler will range higher thall 
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pressed and glazed gllllpoi..-cler of equal quality; but the results 
may be ~ariable, and not constant, should pressed and alazed 
gtmpowder, although of superior quality, be tried agai n5~ mill
cake powderJ or powder of a soft friable grain, of a different 
system of manufacture. Sometimes gunpowder is pressed and 
not glazed. Unglazed, pressed powder, will glye a higher 
range also than glazed powder, because the former retains its 
sharp angles arid roughness of surface, which are both favour
able to rapid combustion. 

. Q?1. If, therefore, pressed andglazed gunpowder be tried >lith 
se~,ce-charges, against unpressed and unglazed powder, and 
thel~ .range prove equal, and the decision on their respectiYe 
qualItIes be that they are equall}' stronD" and D"ood th d ° 

• bb' e eCl-
SlOn, .though founded on the actual results of practice, is not sub-
stantIal; for the unpressed and unglazed powder oUD"ht to !Tiye 

h· h b 0 
a Ig ~r range than the pressed and glazed powder, and a 
proport:onate a~lowance ought to be made. In pronouncing on 
the ments of dIfferent gunpowders, the artillery officer should 
bear this in remembrance. (130.) 

. Q02. Let us now pass on, and ascertajn how far the observa
tIons we have made Ilfe applicable to the results of actual . . expe-
nments made In ordnance with service-charges. 

Q03. We shall first notice certain trials made t '1,~ I . h . 180 6 1 ' a H 00 'nc . 
In ~,at t le requcst of the Honourable the Court of DO t ' 

. h B I Irec or:s, 
Vllt enga, Madras; and Bombay powders, against the Kin""s 
powder as the standard: whic~l had been at sea three years, haYi~g 
be~n r~turned fr~m flls :\faJesty's ship Tribune. The deterio
ratIOn It had sufleretl by this circumstance may be stated at ten 
per cent. as compared with other English powder that had been 
manufactured only five months. before. The following have 
bee~ selected out of a large number of trials which need not be 
speCified. 

/ 
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, .,., . 
8.inch iroD morta,r ..... )0 el~. '"1' .. :§ 
uti'm. Sbell H Ib, . 10 oz. f ~ ~ 

1---------1 E ~ :: _ "'i":: 

WEIGHT OF POWDLR. :~ gO ~ 
_·z -

:H.p')Ullller 
iron gun ~hot 
23 lb .•. 10 oz 
powder Sib,. 

\ 
\

. i I J ~ 1---~""I~C:-oe""Ie.-1 
. llb.: It lb .. q lb.! 11 Ib' I~_~~ ,~~ 

I--,--------·;-y-d-•. I -;;;: '\' yd • . - yds. yd.. yd .• . ! yd.,. 
I· h C ~sn -,50 lOO!) 1221 8~6 516 993 1 Eng 15 annoo v " 

2 Bombay, 1.G. IS21 HO 3S1 i 15 99i 410 527 993 

3 AllahabadL.G.IS21-22 1'19450 ili 966 401 5851015 

4 Ishapore 1. G. 1822-23 401 621 S30 1054 596 657 1097 

5 Madras, L. G. 1823 . 4S1 I ii5 i 10S; 1325 826 521 1132 

204. 'We have here, at first glance, an exemplification of what 
has been so frequently asserted, viz., that bad gunpowder, un
der certain circumstances, will range as far as good. Here are 
two remarkable examples of gunpowder ranging, in one trial, 
only one quarter the distance of the standard powder, while, in 
another trial, they produce a range equal to the standard. I 
am not aware whether these powders, :Nos. 2, 3, were pressed 
and glazed, or not, and therefore cannot speak of them so con
fidently as I otherwise might: but thls may be safely asserted, 
that all the mortar proofs establish their inferiority; and if they 
were pressed and "lazed it may be inferred from the twenty-four o . ' 
pounder proof, that their specific gravity, and degree of gloss or 
polish, were not equal to those of the English powder. 

205. These trials appear to add confirmation to the view of 
the action of fired gUllpowder before laid down (100, 191). 
The trial of onc pound in the eight-inch mortar is favourable to 
the ignition of hard-grained, glazed, gunpowder. The charge 
is not very large; it occupies not more than half the cubic. space 
of the chamber: the flame of that which explodes first has, 
therefore, opportunity to both penetrate into and envelope the 
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remainder, whereby the explosion of the whole is accele
rated. And it appears still further corroboratiye of the view 
thus taken, that as these advantages decrease; as the charge 
becomes larger, and the chamber of the mortar affords less room 
for this particular action of the flame,-the difference of range 
decreases also, until these inferior powders, :Nos. 2, 3, from one 
quarter mount up to five -sixths of the range of that of standard 
quality. I have little doubt that if the experiment had been 
followed up until the chamber of the eight-inch mortar was 
quite filled, the inequality of range would have been still further 
di~linished.- 'Ve ..are of course aware, that by the supposition 

. of the first generated portions of flame encircling and kindling 
the remainder of the charge, the trials in which such action takes 
place would be those particularly and specially favourable to 
bad gunpowder; but it must be borne in mind, that if they are 
favourable to it, they are equally favourable to good powder 
also, which, similarly circulllstanced, will explode with a 
rapidity and power proportionate to its quality. In either case 
the advantages are the same, and the mode of proof therefore 
seems to be unobjectionable. 

206. The experiment in the ten-inch mortar, with two pounds 
./ of powder, exhibits the operation of the same principle; but 

the quantity of powder being larger, the discrepancy is not so 
great: the inferior powders here range half the distance of 
that of standard quality. 

207. The Ishapore powder was, there is reason to conclude, 
pressed and glazed; the results it gave were regular, assi
milating to the uniformity of effect produced by the English 
powder; and though weaker, yet the regularity of its action 
is favourable, as it evinces that the manipulative operations of 
the manufactory had been properly attended to. This pow
der also produces a high range when used in large quantity: it 
is evidently a far superior powder to the two just noticed. 

208. The Madras powder was mill-cake, granulated. Except 
in the first trial, it takes the lead of the whole in the eight-inch 

/ 
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mortar; and maintains a near equality with the English in the 
ten-inch; but in all these trials, a deduction should be made for 
its not being pressed and glazed. (130-132.) 

209. In the 2-!-pounder iron gun with eight pounds of 
powder, a sudden reverse takes place. The English powder 
loses its superiority; it projects the shot no further than those 
powders that ranged but one quarter its distance in the first 
trial. How is this to be accounted for? It seems an easy way 
to get over the difficulty, by saying it would be a task of 
supererogation to attempt an explanation; and yet it certainly 
is true, for no dependence whatei .. er is to be placed on a trial of 
this nature, as a criterion whereby to judge of the relative 
merits or quality of gunpowder. The best evidence of this 
fact is an examination of the foregoing h'ials themselves, which 
might pre;-ent the necessity of further reasoning: but that 
we may not dismiss the point too abruptly, perhaps the fol
lowinrr extract from the eirrhth edition of AdY'e's Pocket Gunner, <:> 0 

p. 182, may elucidate it. The following trials were made in a 
twenty-four pounder brass gun at the several degrees of eleva
tion specified. The range is taken to the first graze of the 
shot. 

yard •• yard •. 

Point blank. . 6 1b5. powder 480 10 Ibs. powder 480 
2° elevation 

" 
. 1100 

" 1100 
2! do .• 

" 
1155 

" 1158 

2 .~ do .. 
" 

1210 
" 

1216 
3~ do. 

" 1496 
" 1197 

4 do .. 
" 1552 

" 1552 
H do .• 

" 1599 
" 1599 

4~ do. 
" 1646 

" W46 
4i do. " 1690 .'. " 1693 
5 do. .. 1746 

" 17-10 

210. Here, there are too many coincidences to' be the effect 
of accident; and, therefore, we may conclude that in every trial 
with ten pounds of powder, four pounds of it were blown out of 
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the gun, unconsumed. The inference to be drawn is that a 
large portion of high charges explodes to no useful e;d· and 
therefore, that high charges are unfit to be used in compa~ative 
proof trials of gunpowder. 

211. Further rerr:arks on the proof of powder may be founded 
on a long andlabonous course of experiments made in Benrral 
in 1828, and repeated "ith great care at :\Iadras in 1829, for 
the purpose of ascertaining the relative qualities of the gun
powder manufactured at the three Presidencies, viz. Bengal, 
Madras and Bombay. Some French gunpowder was tried in 
Bengal, and some of His Majesty's powder at Madras; these 
may serve as standards of comparison. All the Indian powders 
were of the manufacture of 1824--25; the French powder of 
1820; and the English of 1813.-The whole course of the 
experiments contains more trials than those that are here 
inserted. I have selected and classified such of them only as I 
though: best ada.rted to exhibit the characters and qualities of 
the article expenmented on. · . 

I 
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BENGAL. 1828. 
The medium rallge ;/1 yard~ is here give1l of [I,e IllI"ee l1earest ranges 01lt of jive, Ihe olher Iwo {Jl"illg rrjccled. 

" WEIOHT OF TilE 0 c • 
" \:: ISII APORE. ALLAIIADAD. MADIlAM. UO~IIJAY . aOMER mON (3." 

..= ~ REMARKS. MOllTAIlS. l·O Wl>~: ll. SlIt:LL. ~c.. 

Ib,. 
.:; 

1 2 3 1 2 3 1 2 3 1 2 :I ur. lb •• or. 

-----------------------------------
8-inch •. .. 2 41 11 .. 40 13 53 05 54 57 10 12 50 10 21 15 No.!. Cllllnon 

Powder . 
Do . . • , .. . , 05 8 48 41 41 '15 50 42 19 13 13 43 12 20 1!) 

Nu. 2. Musket 
Do. .. .. .. 08 8 70 57 50 59 70 0·1 03 53 50 51 11 20 11 1'0wdcl·. 

10-iIlch • . .. 2 85 13 .. 33 28 :12 10 20 10 28 27 31 5 1.'1 !J N u. :1. Cnnllon 
l'uwd,,1' tll11t 

8-inch •. 1 ., 41 11 081 318 60-1 415 557 685 110 110 OG8 471 07 311 12!J hnd b~en firRt 
dricI! 1,1\' two 

Do. ., .. . , 65 8 612 358 651 103 501 605 390 110 023 410 18:1 :HW 11:1 hours in the 
tHlH ; nflcr-

10-inch •• .. .. 85 13 :l81 2&5 3<11 2G3 351 340 283 253 350 282 GB 11-1 !la W IlI'lls expus-
ed to the ut-

8-inch •. 1 12 11 11 1589 709 1311 .... 1108 1387 ... 1118 1410 .... 371 077 .... nlUsphen, Illr 
12 dnys; UII'! , 

Do. .. . , .. 05 8 1104 721 135'1 .... 1042 1303 .... 1l~5 1318 .... 107 010 . .. ~ tllCn jll'OYl'(1. 

10-inch •• .. . . 85 13 928 -WI 770 .... 07l 80<1 .... 558 827 .... 15·1 :17:\ .... 

:MADRAS. 182!). 
Tlte undermet1tioned results, ;11 yards, are medium ral'gcs of three jiri"gs each. 

WElonT OF TUE I g .. ----------
~ ~ 

QOWER IRONI I I U ~ 

--------_ .. - .. __ .- . __ .. ------- ----

ISIIAPORE. ALLAIIABAD. ~(ADIlAS. UO&l:tA y. 

lf01lTA1l8. l'OWD~:ll. tiIlELL. ;; ~ Ilt:MAIIKS. 

---l Ib,. ~ _'b_'. _0'_. 1_1ol_g' __ 1 ___ 2 __ 3 ___ 1 ___ 2 __ 3_1_1 _1_2 __ 3 __ 1_~ __ 3_1 ____ _ 
2 14 .. 1 ~... 10 31 33 11 15 33! 32 17 32 H 19 8! No. 1. CUll lion 

8-in ch 

Do .. 

lO-inch 

8-inch 

Do .• 

lO-inch 

8-inch • 

Do. , 

IO-inch 

2 

12 

12 

(i1S 

87 

H 

05 

87 

11 

05 

87 

8 

8 

· 8 

11 2G 32 2!J 

I!J ID 20 

781 150 G20 107 

393 520 ·109 

125 287 32'1 27:1 

1199 1050 1112 

027 1210 

902 581 78G 

31 30 33 28 

10 23 10

1 :195 528 

20 

005 306 

357 5GO 387 ·100 

28G ·10·1 230 29·1 

1105 1428 1500 

003 1230 120·1 

535 BOH 700 

" 

31 

1 !) 

OH· I 

5(j(j 

:1-11 

1382 

1187 

!l2:1 

Powder. 
2/l 10 la 9 

No. 2. Musket 
1111 7 9 51

\ Powder. 

5221 128 330 11 9 No,:I. CIIIIIIOII 

I 
1'oll'<lel' tt.llt 

1\5111 188 3G2 110 hlld bl'l'n lirst 
,Iril"! 101' tll'O 

3001 8·1 12:t 80! hour< ill tt.e 
SUII; 111),,1'-

•••• , 7:11 800 . ... wards cxpos
c,1 to the ut-

.•.. , 513 D03 ... . Il\usl'hcl'e for 
12 dllYs; nnd 

•••• , 2071 -1101... . thcn 1'1'01'l"1. 
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2l:2. The r~lative densities of these powders are reported to 
stand thus: 

\ 

BE:;G .\L R E PORT. ! )L\DRAS RC~ORT. \ . 

C:tnnon. \ )hhket. I Cannon. \ )lusket. ! 
, '---, 

280 l Bo",b~y :293 ~\ :!!J5i i 
l,oapore 290 251 28 ·~ 

Allahabad. 2iS 260 2S5~ 273 

Madras 260 224 256 246 

beina the number of drams weiaht contained by a cylinder 3.5 b b 

inches in diameter, and 3.5 in height. 

~13. The relative degrees of hardness were judged of by 
" mealing" half a ponnd of each cannon powder of the same 
sized grain. for five minutes. At ~Iadras, the mealing was 
performed by passing a roller over the powder when spread 
out, and the powder that was th~ least crushed was considered 
to be the hardest. The experiment stands thus: 

At Bengal. 
Ishapore, the hardest. 
Allahabad, ditto 
Madras, ditto 
Bombay, the softest. 

At Madras. ' 
Allahabad, the hardest. 
Ishapore, ditto 
Madras, ditto 
Bombay, the softest. 

Q14. The quantity of moisture contained in the powders was 
ascertained by exposing sixty pounds of each to the mid-day 
sun for two hours, and re-weighing them. The weights after 
this exposure 'are represented to be:-

\ 

, 
At B<n;;al LOS5. At Mod", • . 1.0 ... 

i 

lb •• 0=. dr. 0: dr. ib •• 0=. dr. 0:. dr. 
Ishapore Cannon Powder 59 S 12 7 .. 59 11 8 4 8 

Allahabad do .. 59 3 11 12 5 59 13 3 2 13 

Madras do • . 59 6 10 9 6 .59 \0 14 5 2 

Bombay do .. .59 1 0 15 0 59 12 11 3 5 

FllOOF OF Gt:);POWDER. 99 

The difference between these sev2ral weights and sixty pounds, 
represents the degree of moisture e\"aporate~ from each powder 
respectively, and is here specified as 1055. . 

Q15. Twenty pounds of each of these partially sun-dried 
powders were then spread out on' a plain surface, and-freely 
exposed to the atmosphere for twelve days. Their weights 
after this exposure were as follows :-

At BeD~ ... l, G,ioN, At )b~n •. Lost. 

lb •• 0: • . :.\ 0:. , dr. l~,. 0:. dr, 0:: . dr . 
Ishapore . 20 8 19 15 0 0 

AlIahabad. 
I 20 1 14 14 19 H 14 2 

Madras 

: I 20 2 4 2 4 19 15 0 0 
Bombay- . 20 10 10 19 15 4 0 12 

I 

~16. Before we proceed further, I may first notice how 
completely these experiments on density, hardness, and hu
midity, illustrate the remark made in paragraph 148. - The 
variations in the results between the two Presidencies throw a 
doubt upon them both, and make it hard to decide which of 
them approximates the nearest to truth, and which, conse-

. quently, is the one that may be the most safely depended on. 

~17. In density, the greatest difference between the two sets 
of trials amounts to about nine per cent.; the i\Iadras experi
ment making the Ishapore and Madras musket-powders nine 
per cent. more dense than the Bengal experiment. In each 
case, 'however, the Bombay powder is shewn to possess the 
greatest specific gravity, Ishapore and Allahabad to be inter
mediate, and Mach'as to be the lightest. 

~18. The method employed for ascertaining the hardness of 
the powder must, from its nature, be imperfect.-One would 
think, that the powder possessing the greatest spe~ific gravity 

H Q 
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would of necessity have been the hardest, but both the trials 
represent it to be the softest. 

219. The experiments to ascertain the degree of humidity 
are incomplete, frum the want of hygroscopes, which cQuld not 
be obtained at either Presidency. .-\n examination of these 
trials will she\'," that the dryness or moisture of the atmosphere 
should have been previously ascertained. particularly in the 
experiment with twenty pounds of powder" which, at Bengal, 
exhibits an increase of weight after exposure, but at Madras, 
the reverse.-In the former case, the experiment turns out as 
might naturally have been anticipated; but the latter exhibits a 
result which, no doubt, is attributable to the superior dryness of 
the air of the Carnatic at the time the experiment was made. 

220. Had the results of the foregoing experiments at Madras 
been COn'oborative of those made at Bengal, particularly those 
relative to the humidity and density of the powders, they would 
have been useful; but as they now stand; I Jear the whole mu~t 
be considered as affording very little guidance towards forming 
an opinion as to the respective qualities of the powders. 

221. To these experiments, I shall take the liberty to add 
some of my own on the same powders, but different in their 
character. I extract them from my commonplace-book. 

222. Memorandum of 'experiments made on the following 
cannon powders.-

English 
AlIahabad . 
Ishapore 
Madras 
Bombay 

A. D. 1813. 
1825. 
1825. 
1825. 
1825. 

223. In these experiments I used rain-water, which was 

not affected on being tested with the nitrate of silver or nitrate 
ef baryta. 
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224. Half an ounce of each powder was weirrhed and thrown 
• 0 

mto a test-glass containing one fluid ounce of rain-water. 
Each powder remained in the water for twelve hours beina 

, 0 

frequently stirred; it was then 'filtered, and the solution ob-
tained transparent. 

225. The transparent solutions were transferred to test-tubes , 
and first tested for alkali, by introducing'into each tube a slip 
of reddened litmus paper. After twelve hours the followina 
changes had taken place:- '0 

English } A slight tinge, hardly distinguish;ble from the 
Ishapore red colour of the test paper. 
Allahabad } . 
Bombay No change perceptIble. 

Madras . Full bright purple. 

~ 226 .. Th.e same so~utions were then tested for free acid, by 
Immersmg III them slips of blue litmus paper. No action was 
produced by the English, Ishapore, and ~Iadras solutions but 
the Allahabad, in a few seconds, changed the paper to red: and 
so did the Bombay, but less ~ecidedly. 

227. It is therefore presumed that the English and Ishapore 
powders contained the slightest trace of alkali possible; that 
the Madras powder contained it in much larger quantity, and 
tbat the Allahabad and Bombay powders did not contain alkali 
but contained a free acid. ' 

228. The next step in the experiment was'testina with nitrate 
of baryta. To the English, Ishapore, ani l\Iad~as solutions, 
a few drops of pure nit~ic acid were added to neutralize , any 
free or carbonated alkalt they might contain. No acid was 

, added to the Allahabad or Bombay pmvders, as the litmus test 
shewed it to be unnecessary. On adding six drops of nih"ate 
of baryta to each solution, the appearances were;- , 

( 
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English. Transparency barely tinged. 
Ishapore. Reddish opalcscellcy . 
.Madras . Opalescent. 

AlB bhbabad { Both rendered turbid. om ay S 

2~9 . After standing eighte:en hours, the quantity of precipi
tate in each solution was as follows ;-

{
YeT'.! small; a slight deposit on the bottom English of the test-tube. 

Ishapore } About equal in quantity, but considerably 
Madras more than the English powder. 
Allahabad l1Iore 'copious than any of .the other precipi
Bombay States; 

~30 . . The whole of these precipitates were washed with the 
same rain-water, and on the addition of dilute muriatic acid 
were not dissolved. 

231. From this test it would therefore appear that sulphuric 
. acid, either free or in combination, or both, was present in all 
the powders, but in the AlIahabad and Bombay powders to a 
greater extent than in the others. 

52352. Any alkali the solutions might contain having been sa
turated with nitric acid, and the sulphuric acid having been 
removed by the nitrate of baryta, I added to the same solutions 
a few drops of nitrate of silver, and the indications that occurred 
on the application of this test were as follow;~ 

Slightly opaline. 
ditto 
ditto 

Turbid. 

English 
Allahabad. 
Ishapore 
Madras 
Bombay • Turbid, with an immediate 

curdy precipitate on shaking the test-tube. 

5233. Being permitt~d to remain undisturbed until thej were 
agam l\mpid, the English solution had the smallest quantity 
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of preCIpitate, AIlahabad and Ishapore somewhat more in 
quantity, the ' ?tiadras still greater, and the BOlllbay most 
of any. The whole of these precipitates turned black on 
exposure to the sun. 'Ve may therefore conclude that they 
were caused by the presence of muriatic acid, and that they 
consisted of muriate or chloride of silver. 

~34. If we reduce the experiments into one View, they will 
stand as in the following table. 

POWO I:: RS. 

English . .. 

Allahahad . 

Ishapore .. 

~radras ... 

Bombay .. 

ALK .\L/' )(CRIATlC ACro. 

£; • I 

A :::~ace \ : ::: 

A slight trace' A trace ~ I 
I s Som~what rr,ore : 

Considerable ~ than the foregoing 

I '\ Abounds ~one 

SCLP II t:RIC ACID. 

A trace 

Considerable 

Somewhat more than 
the English. hut less 
than the Allahabad 
or Bomhay. 

Consiuerablc. 

Q35. I would attach to these results no greater importance 
than they merit; but they may be con~icIered as useful auxiliaries 
in forming an opinion as to the respective degrees of care wi th 
which the ingredients had been prepared, and in some measure 
also of the respective qualities of the powders with reference to 
their durability, and their competency to withstand the influence 
of damp climates. 

. -~36. Knowing the accuracy with which His Majesty's pow
der is manufactured, I was somewhat surprised to observe it 
contaminated as the tests indicate. The alkali is in so minute 
a quantity that it may be considered immaterial: other powder 
which I have tested from the same manufactory indicates none . 
And the sulphuric and muriatic acids I am disposed to consider 
as adventitious, and as haying ' been introduced (most probably 

. in combination with earths or alkalies,) with the water used in 
'the incorporation of the powder. The water formerly used 

(' 
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for that purpose at '\Yaltham Abbey was taken from the s~me 

stream as that by ,vhich the mills are turned; and as river 
. lk rne and earthy sul-waters are never pure,* but contaIn a a I . 

. I . _1 11 _1 .1 to may With reason, Phates and mUrIates, t le aClus a uueu , 
I Of late years be supposed to haye originated in t lat .sour~e.. . 

the mill-charges have been moistened with distIlled wate!. 

23'7. The same rem'arks may, in some measure, ~e ~ppl.icable 
to all the other powders; but the Bombay powder mdlc(ltmg so 
large a quantity of muriatic acid, there app~ar t~ be very strong 
grounds for suspecting the imperfect punficatl?!l. of th e sal,t
petre· and the free sulphuric or sulphurous aCId In both t~1'lt 

and the Allahabad powder may probably have arisen by usmg 
too great a heat in refining the sulphur. 

238. I may add, that I dried one hundredgrains' weight of e~c!1 
If h . h t f 1'"'50 FahrenheIt s of the powders for ha an our In a ea 0 I 

thi:mnometer, and on flashing them ofI' at that temperature they 
all exploded with a sh:ll'p sudden concussion, except the Bomba~ 

powder, which exploded tardily, a~d generated a gre~t nu~be: 
of minute globules of alkaline reSIduum. T .he other Po\\ der:> 
left nothing but sh'eaks, or smoky traces behInd them, and ~he 
number of these marks was in the following order,-Engllsh 
powder the fewest, then Ishapore, Allahabad, and Mac1ras.--:
The Bombay powder very foul. 

239. I shall now proceed to offer a few remarks on the 
foregoing experiments. 

240. 'Vith reference to the proof rcports, I think t!le tri~l s, 
ihouah (Tood in themselvcs, are too laborious, in companson With 
the dea;ec of information to be derived from them. (See pages 
96, 97~) Instead of four separ~te ~r~als with two-ounce cl.li~~·ge~ 

h ·f ly hall been JudiCIOusly selected, the le;,ul b eac ,lone on , 

• It is a singular fact, that ~pecimell3 of water taken out of a lake on the 
Neilgherry hills and sent to ;'I[adras, were fuund so pure as not to be affec ted 
by any test that was applied to them. 
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given by it would ha\-e been as decisive as thc whole of them: 
and so with refercnce to the higher charges: the number of 
trials might ha\'e been reduced, and the respecti\'e qualities of 
the powders judged of ,,-ith equal certailJty. In fact, a multipli
city of trials does but introduce embarrassment, and thereforc a 
few Brings are preferable to many. 

241. It will be observed hOIl" great a variation occurs in the 
ranges between the coarse and the finer grained powders (I 16, 
11 i). And how dissimilar some of the results of the ~radras 
proofs are in comp::trison with those of Bengal (148-155). 
At ;\Iadras, the Ishapore, ),Iadras and Bombay powders range 
higher than they did at Bengal, but the AlIahabad powder 
ranges lower in the trials with charges of one pound and up
wards. The Madras experiment represents the AlIahabad 
powder to be of greater specific gravity than the Bengal 
experiment (212) j taking for granted that each experiment was 
correctly made, the smaller range of the AIlahabad powder 
may on this principle be accounted for.-In the two-ounce trials 
the Allahabad maintains a superiority in both the proof reports, 
as does the musket powder also with the larger charges, but 
the cannon powder falls off, which it would do if its density 
were greater. 

242. It is both remarkable and cUriOlls that the ranges of 
the AlIahabad musket powder in the two-ounce trials, should, 
according to the Bengal proof report, be lower than the ranges of 
the cannon powder of the same manufactory. That coarse and 
fine -grained gunpowdcrs of the S(lme ingredients and manufacture 

'should presen-c, in these proofs, an equality of range is per
fectly explicable j but that they should exhibit much variance 
in cases where the manipulation may be considered to be good, 
is a discrepancy not before noticed or touched upon, and not 
easily to be accounted for. There seems to be no obvious 
reason for fine-grained powder in these particular trials ranging 
belolV the cannon powder j had it ranged a little above, perhaps 
the general principle of its quicker ignition might account for 
it; and it is still further worthy of notice that in the ~Iadras 
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experiments, the same Allahabad musket powder regains its 
superiority, follows the general rule, and ranges further than 
tbe powder of a coarser grain.-I cannot account for it. 

52-13. The results of tbe Bombay powder witb two-ounce 
charaes sinaularlv differ and seem to constitute an insuperable o 0 ., , 

objection to the asserted e~cellence of proof-trials by the eight 
or ten-inch mortar, or, at least with reference to that part of the 
assertion which states tbat" those trials are not so · much influ
enced as others by tbe different sizes of the grain (187-192). 
The fine-grained Bombay powder ranges some of it double, 
some nearly double, and in one case treble the distance of the 
large gTain. But I do not consider this any solid objection to 
the mode of trial; it rather bears on the powder itself, and seems 
to shew, that in tbe case of bad gunpowder no dependence can 
be placed on its results. The reason why ba.dly manipulated 
powder ranges so low in these trials appears to be, that the tar
diness of its explosion allows greater time for the escape of 
tbe elastic fluids round the sides of the shell, and at the vent, 
and occasions them a greater degree of condensation, or loss 
of elasticity by cold, which greatly diminishes the propellent 
power.-But although there are great discrepancies between 
tbe Bombay musket and cannon powders in these trials, yet 
their best ancl highest ranges are only half the distance of 
the other Indian powders, which is a difference amply suffi
cient to establish a discrimination of character, and by this 
may be determined tbe ~bsolute sh·ength and quality of the 
respective gunpowders without the possibility of error. 

2-!-:f..ln speaking of the qualities of the Indian ,powders in 
my original memoir, I adjudged the superiority to the Allaha
bad manufactory, with only one reservation. The following is 
the original paragraph. - _-\llababad powder the best. I t~ 
manipulation appears to he good, from the results yielded by 
it in the two-ounce trials. ' I t possesses also the good quality 
of 'rapid ignition; and notwithstanding its density is greater 
than the Madras powder, it ranges generally superior. 
Great improvements must have taken place in the Allahabad 
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manufactory since that kind of powder was made, the proof of 
which is given in paragraph 203. There appears, however, 
to be one defect in the Allahabad powder; it does not retain 
its strength, but falls off materially on exposure to the air. 
The whole of the other powders, except in two cases, shew 
higher ranges after the twelve clays' exposure than they did 
before; but the Allahabad exhibits a decrease of power equi
valent to from one eigbth to one sixth of the range. This may 
indicate some oversight in the manufactory, most likely one 
that bas reference to the quality of the ingredients. These 
observations refer more particularly to the Bengal proof report. 

5245. In no researches ought the principles of inductive phi
losophy to be more rigidly followed than in researches into the 
nature, qualities, and effects of gunpowder. No fact ought to 
be stretched beyond its legitimate bearing j nor should any 

. general inference be drawn from particular experiments. I 
could adduce many instances of error into which writers on 
gunpowder have fallen in consequence of not observing this 
necessary rule. But the thing itself is so evident, it is so 
plainly illogical to attach a general conclusion to particular pre
mises, tbat the case needs no illustration; and I would wish the 
reader to correct any fault of this kind if he should observe 
that I have fallen into it in any part of the present Essay. 

246. I make these observations partly with reference to my 
opinion on the Allahabad powder, not that my"opinion is mate
rially chang~cl, but rather qualified, from facts tbat have subse
quently come to my knowledge; for instance, the experiment 
detailed in paragraph 522G, by which it is shewn that the AlIa
babad powder contains free sulphuric acid, which may possibly 
be the cause of its reduced range after exposure to a humid at
mosphere; but more particularly from my having since seen the 
report of Colonel Galloway, written in 1822, wherein it would. ' 
appear that the Isbapore powder is made to a dearee of hard-. 

0 
ness which, before reading that report, J had no conception of. 
The following is an extract from Colonel Gallo\~'ay's report. 
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247. "Since the powder has been so much better incorpo
rated, and the new mode of pressing in thin cakes has been 
adopted, the coming frame and sieye (119) are unable to make 
the smallest impression upon the composition."-" I found 
that the powder cut and tore the parchment to pieces."-" I 
therefore made the · sieves with strong parchment without 
holes. \Ye put six pounds of powder into each sieve wi th the 
disk · over the grains, and instead of their falling through and 
escaping the action of the disk as before, they are all ~ept 
under it, till the prominent angles are broken off by the weIght 
and violence of the friction and motion of the disk." The 
operation continues twenty minutes ~ and the press cake is 
broken up with "lignum vitce mallets," on slab~ .made of an 
alloy of tin and zinc, because wood was found not to be ha.rd 
enough. 

248. Mter having read Colonel Galloway's report, which 
the Honourable the Court of Directors have with great truth 
and justice pronounced to be "able, candid, and satisfactory," 
and haying observed the even supererogatory care with which 
the operations of the Ishapore manufactory are conducted, I 
cannot but think it a great pity the powder should be made of 
such extraordinary hardness j for it lUlISt of necessity impair 
its propellent force, and depri\'e it of a part of its legitimate 
efficiency. The operation of pressing apI;ears here to be 
carried to excess. His Majesty's gunpowder is firm enough 
to bear all the rough usage and accidents of usual service j but 
it is broken Hp in beech \vood troughs, and not' on metallic 
slabs,-with beech wood mallets, not with instruments of 
lignum 'iitre,-and does not cut and tear the granulating 
sieves, as the Ishapore powder is represented to do. It 
appears then from this fact rather too hasty to say that the 
Allahabad powder is absolutely superior to the Ishapore, unless 
the same system be adopted at AlIahabad also; . but of the ope
rations of that manufactory I am ignorant. \Vhat has been 
stated may therefore serve to explain the necessity of knowing 
the manipulative history of gunpowder, as well as being 
acquainted with its practical effect, . before a judgment can be 
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properly pronounced, either upon its absolute or its relative 
character and quality. 

24·9. The ~raclras powder produces, in comparison with the 
other powders, a good range at both Presidencies; which, as it 
is well mixed and unpressed, is what may be expected of it. 
But of the Bombay powder I still retain my former opinion, and 
say it cannot be denominated other than barbarous.-I hope 
the present official document may be the means of improving it. 

250. Bolh the French and the English powders range with 
the hiO"her charO"es superior to the cannon powder of the o 0 

Honourable Company: the ranges of the French powder are 
particularly brilliant (sec the proof, paragraph 211). It would 
have been satisfactory had the proof report noticed the size of 
the grain of this powder; but it was described simply as cannon 
powder, from which I conclude the grain was large; and I 
should apprehend, from the high ranges it gave, that it was an 
unpressed powder. It was obtained from a French ship of war, 
then lying in the Hoogly, off Calcutta: it may therefore be 
presumed to have been French Governmen.t p~wder, and as 
good as any manufactured in France. I am mclmed, howe.ver, 
to consid~r it inferior to the British powder, from a comparISon 
of its effects as detailed in the report under examination. 
From this we find, that with a charge of two ounces it ranged 
in one case below, and in another only equal to the Allahabad 
powder; whereas in the same kind of trial, the English pow~er 
ranO"ed one third above the Allahabad powder, as the followmg o 

statement will explain. 

GO~IER IRO~ I WEIGIIT OF \ French Albhau.d Engli'h p<>,.der. 
1_--,,}.'-'IO_R_T_.\_R. __ I~~I~l~ powder. powder. _____ _ 

8-inch. 

·Ditto 

Ditto 

. /6$. 0::. lbs. 0::. yards. yards. yards. 
2 6.5 8. 31 41 actual range. 

65 3 4S 

68 8 76 

56 

76 
74~ . t PT(}portwna e 

100 range. 
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The trials being made in different eight-inch mortars, and in 
different places, the French and English powders can be com
pared only through the intervention ~f the Allahabad po"\~"der: 
this, indeed, is not so satisfactory as if th~y had ~een dnectly 
opposed to each other, and their comparative quality .had ~.een 
deduced from trials out of the same mortar; yet as thiS particu
lar imtance embodies that mode of proof which appears to be the 
best adapted to exhibit the real inherent strength of ~unpowc1er, 
I think we cannot greatly err if we adjudge the English powder 
to be superior to the French. Let it be observed. that I place 
no stress on the two trials in which the proporizollate range 
of the Enalish powder is shewn, but on the first trial only: .1 
cannot, h~wever, divest myself of the opinion that our conti
nental neiahbours, the French, can have no ground for boast
ing'" of their gunpowder, until they bring its range in the 
eiaht-inch mortar (187) with a charge of two ounces, to an 
e;uality with the range of the English Government ~owder, 
fired from the same proof instrument, each powder belllg also 
equal as to density, smoothness, and size of grain. 

251. From a review and consideration of all that has been 
advanced in this and the last section, it may safely be decided, 
that many variations and inegularities which take . place. in 
experiments on gunpowder, may be traced to thos~ dl~turbIng, 
secondary, or accidental causes (162), some of wlllch Influe~ce 
the results of proof trials, without any reference to the qualIty 
of the powder itself. All these ac~ident.al cil:cumstanc.es ought, 
therefore, to be taken into conslderatlOn, In reportmg upo~ 
experiments made with powder in artillery; a~d, althoug!l It 
may possibly be thought, that what has been WrItten has tended 
to throw doubt and e"mbalTassment over the proof of gunpowder, 
yet, it appeared to be indispensable to enter into the detail and 

• "Dcpuis plusicurs annccs, I~s " proc6clcs qui sen"cnt a la fabri~a:ion de 
la poudre se sont perfectionnes en .\ll~h· tcrre j cependunt ces proccdes sem~ 
bl t n encral inferienrs a ceux qu'on suit maintenant en France, et qUI 

en e g .. I . I· · ~ d .1 
~. t' la sC·lence des theories c1unllqucs, a slmp IClt" es apparel S rt:ullIssen , a . 

mechaniques les plus efficaces."-Baron Dupm. 

THE :-.rA);l"F:\CTL"HE. III 

minutice of the question, in order to arri \"e at some satisfactory 
and substantial conclusion. I shall endeayour to dispel both 
doubt and embarrassment, and to shew, when I arriYe at the 
Eighth Section, containing observations on the proof of gun
powder, that its quality may nevertheless be satisfactorily 

. ascertained. 

SECTIQX VII. 

RE:\IARKS OX THE :\IAXUFACTURE. 

252. No addition to the common ingredients of gunpowder 
tends to improve it permanently.* Urine, and spirits of wine 
have by some been extolled; but the former contains too many 
deliquescent salts to be efficacious, and the latter is not adapted 
for the purpose of incorporation. 

253. It seems to be immaterial whether nitre be fused or not, 
so far as the quality of the gunpowder is thereon dependent. 
Fusing makes it not more pure. The only advantage fused nitre 
possesses appears to be, that no moisture can, by possibility, 
be contained in it after the operation; therefore, the quantity 
weighed in the manufactory as the proper proportion to mix with 
the charcoal and sulphur, mu~t contain the quantity of oxygen 
contemplated to be given out in combustion, whether the pro
portions were determined by scientific data or had been fixed 
on as the result of practical experiment. Dried crystals of 
nitre may frequently contain 3, 4, or 6 per cent. of moisture; 
and this could not be conveniently ascertainable in the bustling 

. " Good gunpowder is too strong for blasting and mining. The effect 
prodnced is much greater, particularly in blasting rocks, when the explosion 
is comparatively tardy. Charcoal in powder, or fine ~al\"dllst, may therefore 
be mingled with good " powder for either of these purpose~. The quantity 
to be added w"ill be best ascertain cd (for blasting) by experimcnt. The bole 
~bo\'e {he powder should be filled up with dry loose sane!. 
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operations of a large manufactory. However, if the crystals 
can, by solar heat in this country, be pelfectly dried, the labour 
and expense of fusinO' mirrht be saved; the operation being one o 0 

of conveniencv rather than of necessity, and the quality of the 
gunpowder w~uld remain, in either case, unaltered. 

£54. In the preparation of charcoal, two points should be 
attended to--not to char too much, yet sufficiently; and to 
produce a char free from alkali. The most economical manner 
in which these ends can be perfectly attained. may be considered 
as the best. But charrihg in cylinders must not be decided to 
be the most expensive, unless the liquid products of the wood 
are thrown away; because in England there are manufactories 
established that supply the London market with wood vinegar, 
and concentrated acetic acid, which could not be, if the liquid 
products were not adequate to repay the cost of the fuel and 
incidental expenses. 

[Pyroligneous acid is a most admirable antiseptic. Applied 
to fresh meat, it preserves it a great length of time. At home, 
I have known the common empyreumatic acid in a charcoal 
manufactory to have been used for curing hams, beef, herrings, 
salmon,-to all of which, if they are not overdosed, it is said 
to impart an excellent flavour. There is great probability tha 
it miO'ht be used with success in this country,· where antisep-'" tics are a thousand-fold more required than in England, an 
thedifficultyof preserving fresh provisions is so much greater. 

255. The ingredients should be pure. Impure ingreclien -
produce injury in two ways: they interpose extraneo -
matter between the atoms of the combustible substances, a c. 

. thereby impede rapiclity of explosion; they are usually de
liquescent; they therefore imbibe moisture. Moisture induces 
an incipient crystallization of the nitre; and thusgunpow 
of impure elementary parts includes within itself the germ -
its own destruction. 

• India. 
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236. Extremely minute comminution facilitates incorporation. 

Perfect incorporation constitutes the grand art and secret in 
making gunpowder: pure ingredients, and the best proportiolls 
are inefficacious without it. ?lJost partic~lar attention ouaht to 
be paid to this branch of the manufactory, though of co~rse it 
must not monopolize all, to the exclusion of other departments. 
R~in water should be used in this process. An incorporating 
mill ought always to be in good order: the machinery should 
work smoothly and steadily, and the cylinders ought to travel 
upon the bed in a perfectly perpendicular position. I prefer 
stone to metal cylinders. Those formerly in use at the 
King's powder mills were always brought from the black
marble quarries in the neighbourhood of )I" amur i-but of late 
years, beds and runners have been obtained of much better 
quality from a marble quarry near Kidwelly, in Carmarthen
shire. The stone of which they are formed is a black lime
stone, or marble of the transition formation-the stinkstein of 

-\Verner, (see Jameson's ::\Iineralogy, Vol. 1. p. 521.) It is dis
tinguished by the peculiar fretid odour emitted when two pieces 
are rubbed together; and for gunpowder mills it should be 
perfectly free from any admixture or specks of quartz. 

257. Homogeneity of appearance characterizes well manipu
lated gunpowder. On snapping a piece of mill cake it oucrht 
to exhibit a fine ashen-grey colour throughout; and the gr:in 
or texture should be exceedingly close; it should not appear 
granular, nor · e~-en look coarse. No white specks are admis
sible. It is difficult to describe the appearance; but insuffi
ciently .incorporated gunpowder looks very differently from 
that whIch has been well mixed and perfectly incorporated. 

258. Daily checks are in use in His Majesty's works. 
At \Valtham .Abbey every mill-charge is proved separately, 
so . that neg!lgence or accident cannot escape detection. 
ThIS .check IS commen.dable, and one easy to be adopted. 
T?e Instrument used IS a good vertical eprouvette; and, 
WIth two smart lads, fifty or sixty trials may be made in an hour. 
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Q59 . .In this country, * where every thing depends on the officer 
. in charge of a gunpowder manufactory, a constant and vigilant 
superintendence over every department is necessary: but some 
departments are mor~ important than others. The saltpetre 
refinery should not be neglected. Frequent testing of the 
nitre should be resorted to: it constitutes a check at once easy 
and efficacious. The charcoal should engage much attention 
both with reference to the alkali it may contain, and with regard 
to its selection, and tle careful examination of it before it be 
pulverized. \Ye have already spoken of mixture and incor
poration. If pressing and glazing constitute a part of the sys
tem of manufacture, they should not be carried to excess; but 
bereo-ulated accordino- to the nature of the service for which 00 · 
the powder is require9, and the climate it may be used in. 
Supetintendence, to be efficient, should of course include a 
knowledge both of the rationale and practice of the several 
operations, with an ability to rectify what is faulty. 

260. To say of any gunpowder that its grain is as hard arid · 
as durable as flint, would be to me no recommendation of its 
quality; on the contrary, I should marvel why such extraordi
nary hardness had been imparted to it. \Yith reference both to 
high practical effect, and to economy in use, the softer a gun
powder is, the better; but moderate density is very . properly 
given it, to obviate the inconveniences which attach to a soft and 
porous-grained powder. As a gunpowder maker I should never 
think of imparting a higher degree of hardness or density to • 
press-cake than what His Majesty's gunpowder receives; and for 
this climate, even less than that would probably be sufficient. If 
the ingredients be pure, I should ha\'e no apprehension of glazed 
gunpowder of moderate firmness keeping quite as well for any 
number of years as powder of greater density. The only in
gredient susceptible of attracting moist~r~ .is the charcoal, and 
to prevent injury from this source, the powder ought to be kept, 
if possible, in ail·-tight packages. 

~61. An ounce phial full of water in one experiment, of spirits 
• India. 
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of wine in a second, and of ether· in a third, was placed in the 
chamber of a ten-inch mortar, with a charge of two pounds of 
powder, but on firing each respectively, there was neither in
crease nor decrease observable in the range: a charge of plain 
powder ranged an equal distance. 

SECTION YIII. 

OBSERVATlO::\S 0::\ THE PROOF OF Glil\POWDER. 

262. Under this head I propose speaking of what appear to 
me to be the best methods of proving gunpowder: First, at the 
manufactory; Secondly, at the artillery range, as a check upon 
the manufacture; and Thirdly, upon any special occasion, for 
the purpose of ascertaining and comparing the qualities of 
different gunpowders, either experimental or otherwise. 

263. For the manufactory it does not occur to me that any 
better system can be adopted than that established in His 
Majesty's works, viz. the daily check mentioned in paragraph 
258; daily flashing (197); and a monthly or weekly trial in the 
eight-inch mortar (187), for the cannon powder; and in the 
carbine or musket (196) for rifle and fine-grained powder, 
together with the test by flashing for all powder tried by these 
two methods. 

264. Supposing the foregoillg trials to be made merely for 
the personal satisfaction of the officer in charge of the manu
factory, the tests to which it would appear desirable to submit 
the powders at the artillery range are the following: 

For CallI/Oil Puwdel·. 

shell. 
8-inch gomer iron mortar .. 68 Ibs. 

Ditto ditto 
Ditto ditto 

42 Ibs. 
42 Ibs. 

12 

powder. 
2 ounceg. 
1 pounq. 
2 pounds. 
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ForllIusket Powder. 
shell. powder. 

4T inch mortar . 8 Ib5.. • 2 ounces, 

Or by trial in the carbine (196), and examination by flashing 
for both cannon and musket powders. 

265. The same instruments ought to be ahmys used for these 
trials, and be used for no other purpose; the range distance 
should be fixed by ascertaining the actual range of the best 
powder that can be procured, (and that we conceive to be, for 
purposes of war, His Majesty's powder); and the quality of the 
powder under examination may then be judged of by compa
rison with the range of the powder chosen for the standard. I 
know of no better or more simple practical means of fixing the 
range distance than this, for I have before shewll the uncer
tainty that attaches to specifying any precise limit for it, without 
regard to the nature or state of the ordnance in which trials 
may be made (152 to 155). Once or twice a year an experi
ment should take place with the standard: powder, to ascertain 
that no accidental variation occurs in the proof instrument. 
And if the standard powder were to be exposed to the sun a 
day or two before comparative trials, it would give it no other 
advantage than what is fair and proper; for it will always have 
to sustain comparison with powder newly manufactured. 

266. For any special and minute examination of different 
gunpowders I would recommend attention to the following 
particulars. 

1 Proof instruments. 
2 Trials. 
3 Proof report. 

4 Flashing. 
5 Density. 
6 Size of grain. 

7 Humidity. 
8 Testing, and 
9 Manufacture. 

267. \Vith reference to the instruments . of proof, select 
them with care, both the ordnance and the shells. The gauge 
of the shells is of great importance (152 to 155). The only 
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instruments required I think are the eiO"ht-inch mortar, the 
4yinch mortar, and the carbine or muske~ (196). 

268. The trials to which the powder should be submitted in 
these instruments, are 

For Cannon Pou:der. 

8-inch gomer iron mortar. . Ball 68 Ibs.·. 
Do. do. . " . 
Do. 
Do. 
Do. 
Do. 

4} inch mortar 
Carbine (19G). 

do. Shell 42 Ibs.· 
do. 
do. 
do. 

Fo)" Jrlusket Powder: 

. Shell 8 Ibs.· 
. Steel ball 

. Powder I oun·ce. 
" . 2 ounces . 
" . 8 ounces. 
" . 1 pound. 
" . ] ~ pound. 
" .2 pounds. 

Powder 2 ounces. 
• do. 4 drams. 

269. From an attentive consideration of all the facts ~nd ex
periments to which I have at any time had access relative to 
the proof of gunpowder, I am inclined to think the above 
trials constitute as satisfactory a test as any at present known. 
And the above number of firings appear to be sufficient j for if 
the scope and compass of the experiments be increased, it is 
more than probable that difficulty and embanassment will be 
increased in the same proportion. Three firinas of each charae 
wou~d be enough j but in case of any unusual discrepancy o~
currmg, the range that varies should be set aside, and another 
made in substitution. 

270. I apprehend that the results from the 10l\:er charO"es 
I:> 

~ay be depended on as indicative of the real strength and qua-
hty of cannon gunpowder, and those f.rom the hiO'her charaes 
as exhibiting (but not with precision) its practical force or a;ail~ 
able effects with service-charges. 

• The. weight of the shell: .r ~hollld consider to be of much les3 importance 
than the,~ gauge and ~phenclty. The gauge should be as high as possiblz: 
the less wUl(iage the better: and the shells should also be perfectly .globular. 

( . 

\ 
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271. \Yith reference to the trials recommended for the 
mU5ket powder, I have simply to ~emark, that inferior gun
powder will always be found to range below that which is 
good in either of them. They are both good trials for fine
grained gunpowder. 

. 272. The whole of the foregoing trials should be repeated 
after exposing samples of each gunpowder to a damp atmo
sphere for twenty days. Exposure in this part of India, i. e. in 
the Carnatic, during the land wind season, is not the kind ~f 
exposure intended. The atmosphere should be humid; and 
the degree of its humidity should be noted by some hygroscopic 
measure, which, as hygrometers differ, should be described. 

27S. The proof report of these trials ought to contain intelli
gence of every particular that may appear requisite to be known 
with reference to the piece of ordnance used, the manner of 
loading, the appearance of the powder, and the state of the 
shells. It does not appear to be supererogatory that even the 
gauge and shape of e,ery shell should be noticed in the proof 
report: it would by no means be unnecessary, were a column 
opened for that purpose, and remarks made as to the 0"10b05ity o , 

oxidation, asperities, or inequalities on the surface of each 
shell . And if irregularity be found to occur in the roundness 
of a shell in that part of it which touches the bore when the 
mortar is loaded, it should be especially noticed, because it 
occasions a variable degree of windage, which probably con
stitutes one of the main causes of discrepant range in practice. 
If all the shells are selected with great care, and as nearly alike 
as practicable, a simple remark in the report to that effect 
would be sufficient. The length of the bore of the piece and 
of the chamber should be inserted; their horizontal and ycrti
cal diameters, and whether the bore be larger at the seat of the 
shell than at the mouth, ?lIOl·tars that have been used are 
sometimes larger in the bore just above the chamber than i.J 

any other part. The weight of the mortar should be given' 
and perhaps the nature, strength, and condition of the mor tar
bed, and of the platform on which the morta.r is placed. Such 
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nicety I fear may appear needle.'is to some of my readers, and it 
may be said that I have not observed it myself; but my object 
all along has been simply to give comparative results from the 
same piece of orclnance, so that the advantarres or di sadvantarres o 0 

were equal on either side. But in proof reports, which may 
perchance have to be repeated elsewhere, or from which a 
t~ird party is to judge of the quality of gunpowder, attention 
to the particulars ~hat have been suggested, as well as to any 
other, however mmute, that may occur to the officer makinO" 
the proof trial, is by no means unnecessary, but proper. 0 

5214-. Flashing. I consider this to be a good auxiliary test. 
If no beads or globules of alkaline residuum be seen after 
explosion, compare the appearance and number of smoky 
marks or traces that each powder may leave; observe the 
sparks that may fly off; and the relative sharpness of explo
sion (SS, 197, 198). 

275; Density. Hardness would appear to be dependent o~ 
density; but I believe that expo.:;ure to the sun will make both 
mill-cake and press-cake harder, and the grain of the resulting 
powder firmer, than that produced from the same mill-cake or 
press-cake, if granulated, without having been so exposed. For 
further guidance, see paragraphs 14G to 150. Specify the 
number of meshes to the square inch of the sieves by which 
the grains of the powder may be sized prior to the experiment 
for ascertaining its density. Two sieves of course will be re
quired; one to prevent the larger grain from passing, and the 
other to allow the fine grain to escape, so that a medium size 
may be retained. 

. 5276. Nothing further appears necessary to be . added with 
reference to the shape and size of the grain than what is con
tained in paragraph 151, and the paragraphs therein referred 
to. But I do not recommend ' the equalization of the rrrain of 

.b 

cannon powder as I have there seemed to intimate (151); for I 
consider the powder to be now under hlal as it is issued from 
the man ufactory, and to st<-!ld or fall by its own merits. 
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ft77. Humidity. Vide paragraphs 15i, 158. A neat and satis
factory method of ascertaining the dampness of gunpowder is to 
expose a thousand grains weight of it in a common white plate 
for two hours to the heat of a sand bath kept as nearly as prac
ticable at the temperature of from HO' to 1500 of Fahrenheit's 
thermometer. The loss after drying indicates the degree of 
dampness . I have observed gunpowder of different manufac
tures to lose by this experiment from ~ to q per cent. The 
powder should be covered during the operation. A sheet of 
paper rolled up conically will answer for this purpose. I t 
ought to have a small hole at the apex to allow the escape of 
vapour. 

278. The examination of gunpowder auxlIlary to proof 
trials may here terminate; and a knowledge of its relative 
qualities and adaptability for the requirements of actual service 
may, by the foregoing means, be satisfactorily acquired. The 
actual comparative ranges it may give, in connexion with a just 
regard to the manner in which those ranges may be qualified 
or affected by secondary causes, will constitute a safe criterion 
by which a judgment may be formed as to its practical an 
useful effect. 

279. But where conveniences are at command, I would also 
recommend trial by the tests detailed in paragraphs 228 to 238, 
as well as attention to the system of manufacture (24·6 to 248). 
The whole of these points combined together appear to include 
all that can reasonably be required in any familiar, prac '
cable examination of the quality, efficiency, and goodness 0 

gunpowder. . 

280. To report judiciously and ably on an experimen 
comparative proof trial requires sound discrimination, arisin 
from that particular acquaintance with gunpowder derivab. 
only from a knowledge of principles; from familim:ity with . -
manipulative history; from observation of tbe general effi -
produced by bad and good gunpowder. when fired in large an . 
small quantities in different ordnance, and from 'diversifie ' 
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experiments made with the design of fixing the system of manu
facture on the surest and most approved data as well as of 

, ' 
ascertaining in what cases deviation is of no material conse-
quence, and where departure from principles, or failure in fol
lowing . them, would proye fatal to the quality of the article 
manufactured. I make no pretension to such perfect and inti
m~t: k~owledge myself; the means and opportunities of ac
q.wnng It haw not fallen to my lot. The opinion I express, is 
SImply the comiction of twenty years' acquaintance with the 
subj~ct of gunpowder generally, and of its manipulation in 
particular; · coupled with the persuasion I feel, that mueh 
misapprehension has existed in India with reference to the 
true principles, both of its manufacture and proof j and that 
none of the papers or documents that I have seen, voluminous 
as they are, have set the matter on a firm basis. If, wbat has 
been advanced in the foregoing paragraphs, shall have tended 
to place the subject in a fairer light, and on a firmer foun
dation, the design I had in view has been fulfilled, and the 
task suggested to me, accomplished. 

SECTION IX.-APPENDIX. 

TO REFIXE SALTPETRE. 

28 L Place a false bottom of wood, pierced with holes, in the 
copper boiler. ThroW in twenty-eight hundred weight of 
grough saltpetre; add three hundred and ninety-two gallons of 
the purest spring or river water that can be obtained. * Raise 
quickly to . a boiling heat. Boil three, four, or five hours, or 
~nti1 free fro~ ,scum. At intervals, during tbe boiling, throw 
In small quantities of cold water; they are supposed to assist in 
separating the impurities . . Skim off the impurities that rise 
to the surface. . After sufficient boiling, let the fire decrease, 
and allow the solution to remain quiet, to cool and subside for 
two hours more. 

• The proportion i. a pound o'f water to a pound of nitre, 
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28Z. Then pump or hde it out gently into the filtering 
trough (I, (see the annexed sketch). The filtering bags c are of 
close wove canvass, doubled. Before the cocks b are turned 
to let the solution into the filters c, a handful of pure, fine, dry, 
river sand should be sprinkled round their insides, to assist in 
filling up the meshes and pores of the canvass, and thereby 
formina a more perfect filter. On turning the cocks b, the first 

o . 
·filtered portions of the solution will be received in the carrying 
pans d, foul and not transparent; these must be returned into 
the ti'ough a, until the liquid filters through clear. When this 
occurs, the filtered liquid is to be carried to the crystallizing
pans, in which it should be suffered to remain about thirty-six 
hours to crystallize. These pans are of copper, and of about 
two feet six inches diameter,and twelve inches deep. They 
stand on stills or broad wooden troughs, having at one end an 
opening in the bottom, through which the mother-water escapes 
when poured off; and falling thence into pi'oper channels, is 
conveyed into a general reservoir sunk below the floor of the 
refinery. Crystallizing-pans of this size are preferable to larger 
pans, because they are more convenient, and better adapted for 
the purposes to be accomplished. 

Q83. At the end of thirty-six hours pour off the water of 
crystallization by raising the pans on edge,-the liquid will 
escape as before mentioned; lower the pans again, and, wi 
a common gardener's watering-pot, sprinkle the crystals, b -
not too copiously, with water. Then set every two adjoini er 

pans on edge, again, face to face to drain, block them up wi • 
pieces of wood, and let them remain an hour or two, or u . 
wanted to be carried on in further process. 

284. The nitre will require a second purification. This 
precisely similar to the first, only the proportion of water to _ 
used is three hundred gallons to thirty hundred weight _ 
crystals of the first refining. The filtering bags in this seco:-:. 
purification are used double, that is, one bag is placed '
another, so that the canvass is fourfold, for each single fi l er '
made of double cloth. After the mother-water is poured 
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the nitre should be rinced or sprinkled as before, while in the 
crystallizing-pans, (but \vith rain water,) and then the pans may 
be set on edge to drain for six hours, or as much lonrrer as 

o 
may be com'enient. 

285. After each process the filtering bags should be wa~hed 
clean, and be kept in that state ready for use. ,Vooden covers 
should be placed over the pans during crystallization : the 
design is simply to preserve the solution from accidental con
tamination. A I:ttle verdigris will be seen around the sides of 
the crystallizing-pans at the surface where the crystals touch 
the copper. It should be removed before the mother-liquor 
is poured off: 

286. In manufactories where much greater labour and trouble 
are bestov,-ed on the purification of saltpetre than the foreaoina 

o 0' 

it may perhaps be thought that the manual operations here 
detailed can never effect the complete purification of nitre. It 
is a fact, howe\-er, if they are properly performed, that they 
do; and that nitre so purified will be delicately white in 
appearance, and not indicate the slightest trace of muriatic 
acid on the application of the proper test. * The filters un
questionably constitute a most important feature of the process; 
and some dexterity and experience are required in the art of 
using them before the solution can be H run off well," as the 
workmen term it, thereby meaning that the liquid should be 
obtained pelfectly clear and transparent. And though it may 
be not limpid like water, but somewhat coloured, in the first 
purification, it will flow as clear as crystal in the second. 

287. To assist in making the filters properly, I have given 
in the sketch a figure x, she wing the shape of the canvass 
before it be sewed together to form the bag. The scale of feet 
and inches a.t the bottom of the plate will indicate the proper 
size. Each bag is suspended by four loops of strong twine, 
or small cord sewed on its upper edge at equal distances. 

• I suppose the nitre to yirld 80 pC'r cent. of pure crystals, and not to be 
less clean than tint. i 
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288. If the purified nitre is required to be fused inste~d of 
beinO" sun-dried, let the water be well drained off before It be 
thro;n into the melting-pot, which should not be suffere.d to 
acquire a red heat. As for the remainder, the proce~s IS so 
simple that it requires no explanation. If the fused nitre be 
laded into close moulds with co,-ers, it should be allowed. to 
remain coolinO" before it is laded out of the melting-pot, untll a 
small icy-like ~ing be formed round the inside of the ve:sel ~n 
the surface of the nitre i-lose no time in then removmg It, 
or it will become solid, and the whole will have to be melted 

. over agam. 

ON BURNING WOOD FOR CHARCOAL. 

289. Sund.ry useful remarks relative to charcoal may be 
found in paragraphs 47, 49,53, and 54,. 

290. The cylinders used for chaning wood in His Majest~'s 
works are of cast iron, about six feet long, and two feet SIX 
inches in diameter, fitted up in brick work, and accompan!ed 
with conducting-pipes, and having reservoirs for .the re~eptlOn 
of the liquid products of the wood. Such cylmders for the 
purposes of a manufactory are the best, and perhaps the mos 
economical eventually: good charcoal may, however, be made 
by a much more simple apparatus~ 

291. The powder alluded to in paragraphs. 31 and 44 ~'as 
made of charcoal prepared in earthenware pipes about mne 
inches in diameter, and two feet long, arranged in a small fur
nace built with clay and a few bricks. The gas as it escape 
was set on fire, merely to get rid of its offensive pungency, a 
it continued to burn like a gas-light, which in fact it was, a5 
10nO" as the wood supplied what was necessary for supporti 
corr7bustion. 'Vhen this ceased, the fire was allowed to g 
out, ancl the atmosphere was prevented from having acces~ . 
the charcoal. 'When the pipes had cooled, the char was Wl 
drawn, and the process repeated until coal enough for t 
experiment .had been prepared. 
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29Q. In charring in the large way, the only points to be 
attended to are to keep the wood clean, to strip it of its bark, 
and remo,-e all decayed parts, not to overburn it, but to check 
the process as soon as the last portions of the acid cease to 
drip, or of gas to escape. Mter the cylinders have in some 
degree cooled, and the charcoal is withdrawn, it should be 
placed in air-tight iron receivers, in which it ought to remain 

. two or three days, or until it has become perfectly cold. One 
or two repetitions of the process will, with what has already 
been advanced on the subject, be sufficient to enable any 
intelligent individual to conduct the operation satisfactorily . 

ON REFI);ING SULPIIUR. 

293. A gun-metal or bell-metal melting-pot, two feet six 
inches diameter, and one foot eight inches deep, is used in the 
King's works for this process. It is desirable either not to 
exceed this size, or to refine at one time no more sulphur when 
melted than is equal to the cubic contents of this vessel, if 
a larger melting pot should be already in use in a manufactory. 
The reason is, that with a larger quantity of brimstone, the fire 
is not so easily governed. Suppose a melti~g-pot of double 
the capacity of the foregoing to be employed, it would evidently, 
when nearly filled, require a higher temperature to conduct the 
process: this higher temperature would either have an inju
rious effect on the sulphur, by perhaps causing the production 
of sulphurous acid, or occasioning waste by evaporation. There 
is also more danger of the sulphur igniting. 

~94. I shall now describe the refining process; but paragraph 
61 may also be consulted. The brimstone is first coarsely 
pounded, the impurest parts being rejected, and thrown aside 
for another operation. Use a gentle fire, and add only small 
quantities of sulphur at a time; and before more is added, let 
what has been previously thrown into the melting-pot be com
pletely fused. In His Majesty's works, four hours are occupied 
in melting as much sulphur as the fusing vessel will contain; 
and when this has been effected, the fire is suffered to go out, 
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and the sulphur to remain undisturbed to cool and subside for · 
about three hours longer. The scum or dross that arises 
during the operation must of course be removed. How the 
sulphur is then treated may be seen in paragraph 61. The 
appearance on its surface at the time it should be laded out of 
the melting-pot, is perhaps more like the appearance of dust 
upon water than regular crystallization (61), though that 
appearance, if closely examined, ,i'ill be found to consist of 
minute incipient crystals. 

295. The bottom part of the brimstone of the first purifica
tion is generally very impure. The upper portions are there
fore to be gently and carefully laded out of the melting-pot j 

the subsidence or dross being stirred up and well mixed 
together and put into a tub by itself j the purer portions of 
it, when cold, are considered to be equal in quality to crude or 
unrefined brimstone, and are to be carried forward in process 
with it. 

296. The sulphur must be refined a second time, but the 
operation is exactly similar to the first, except that there will 
be found no impurities like those just noticed at the bottom of 
the melting vessel. 

297; The foul scum and subsidence of the first purificatio , 
and the very impure portions of the original sulphur, are 
thrown together, ~nd after being coarsely pounded are sub
mitted to fusion, which) in the technicality of the manufactor " 
is termed" The black pot." . A conside-rable quantity of bri -
stone is obtainable from it. The manual operations are t e 
same as before, until the melting.-pot be full, when the £1 ~ 
and scum will rise and bubble up in frothy incrustations 
which are to be removed with a gridiron skimmer, a . 
piled up round the pot to prevent the liquid sulphur fr "'
floviing over. By constantly stirring the brimstone, ~r 

ebullition will eventually cease, and a foul scum ari
which must be removed and thrown aside; but the e -
bankment of skimmings may gradually be rel:nelted. T ·· 
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operation occupies abolj t eight hours, and when no further 
scum arises, the whole of it may be stirred about and mixed 
up together and laded out into the cooling tubs. 

. 298. The purer part of this brimstone may be considered as 
Impure sulphur: but the subsidence and the foul skimminrrs 
may be preserved for the process of sublimation, if it shouod 
be th0l!ght necessary to continue the operation to that ex ten t. 
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