The Morris Collection

Cataloz Ho, Description
C1 74 Korean brescheloading bronZe cannon with iron chamber
Markings: Extensive Chinese inscription on ldwer right
side of breech, not t%ﬁpslmﬁgw at this writing.

“eannon number 147, af ﬁrﬁn hi cannon of the
fourth class., Weight-g7 cattiean ete,, and
that it was mads in mainland China ahout
1550 A.D, {thiz I doubt],

Eflu

Aeasurements: Lengths
welght: about 130 pounds
Bofe: 1 3/8 ¢
The cannon came from the estate of a retired Navy or Marine
Corps officer rzmcd owan{?), near Mount Holly, N.J. about
1 e

1950, Originally, i

during the Harine am: ‘gs landing in Horea in i 71,
The Naval Historical %?iuﬁ publication Harine Amoh-
ibious Landing in Korea, 1 71, compiled by ”1%Q arn?;ﬁ
A. Tyson, Historiecal Branch, G-3 Division,
consists of letters of Captain Melane iil%sﬁ! USMC, who
commanded the Marine detachment in the action, In several
places Capt, Tilton wa@rs to these weapons, which were
being used to defend the Xorean forts., 1In one passage he
calls them "insignificant breech-leading brass
here 1s an identical cannon on display at the M
orps Historical Center in the Washington Navy Yard,

he e

wan{?}),

must have beén anmong thosge 1@?&%%@
hibio

¥s!

This carnnon is in the style of 16%h, Century bronge
reec

breech- ?S@fﬂrs with removable cast iron chambers, which
were popular throughout Burope for use as Qﬁiﬁaaaw% anti«
personnel weapons, Several chambers could bhe loaded and
placed near a piece, thus enabling fairly rapid fire by
merely changing ﬁhpmbwis to load, The cannon has very
unigue and dis?i netive lines leaving no doubt that 1t is
of the same origin as its twim at the USKMC Historieal
Center,
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U.S. NAVAL INSTITUTE, ANNAPOLIS, MD.

NOTES ON THE DATE OF MANUFACTURE OF THE
THREE GUNS AT THE U. S. NAVAL ACADEMY,

CAPTURED IN COREA BY REAR-ADMIRAL JOHN
RODGERS, U. S. N. ,

By Tuomas WM., CLARKE.

One of these three guns is of a slightly ruder type than the other
two. Both the others contain a mechanical feature which this ruder
gun lacks, the ratchet on the under-side of the bottom of the boxing
of the breech-cavity for engaging the point of an elevating pawl
when in battery. A convenient mechanical contrivance like this
could not have been introduced into ordnance and then omitted
from professional work without providing a substitute, unless the
traditions and models of former work had been lost.

Chinese practice, still more than European, would respect the
ancient and approved ways, and anybody would leave the better
structure alone,

We may then, at this stage of the inquiry, and simply to settle the
order of reading from latest to earliest, regard the gun without the
ratchet as of earlier date than the guns with ratchets.

. THE GUN OF 1680.%

All three guns bear inscriptions which have been translated by
the accomplished scholar Wong-Chin-Foo, of New York. One of

those with ratchets presents the longest inscription—55 characters,
This reads:

* In the cut opposite, the left-hand gun, with swivel and nut, is the gne of
1680, the middls one is the gun of 1313, and the one on the right is the gun of
£665. The cartridge blocks are of cast iron and much honeycombed.




o

|

e B L

ad s

U.S. NAVAL INSTITUTE, ANNAPOLIS, MD.

NOTES ON THE DATE OF MANUFACTURE OF THE
THREE GUNS AT THE U. S. NAVAL ACADEMY,
CAPTURED IN COREA BY REAR-ADMIRAL JOHN
RODGERS, U. S. N. .

By THoMas WM. CLARKE.

One of these three guns is of a slightly ruder type than the other
two. Both the others contain a mechanical feature which this ruder
gun lacks, the ratchet on the under-side of the bottom of the boxing
of the breech-cavity for engaging the point of an elevating pawl
when in battery. A convenient mechanical contrivance like this
could not have been introduced into ordnance and then omitted:
from professional work without providing a substitute, unless the
traditions and models of former work had been lost.

Chinese practice, still more than European, would respect the
ancient and approved ways, and anybody would leave the better
structure alone,

We may then, at this stage of the inquiry, and simply to settle the
order of reading from latest to earliest, regard the gun without the
ratchet as of eatlier date than the guns with ratchets. .

. THE GUN OF 1680.%

All three guns bear inscriptions which have been translated by
the accomplished scholar Wong-Chin-Foo, of New York. One of
those with ratchets presents the longest inscription—355 characters.
This reads: :

3 Tn the cat opposite, the left-hand gon, with swivel and nut, s the gun of
1680, the middle one Is the gun of 1313, and the one on the right [s the gun of
1665. The cartridge blocks are of cast iron and munch honeycombed.
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5, (Col 1 at right) K'ang-Hji, 19 year 2 month
¥. /£ day. (Col. 2) Tung-Chi-Shi whole company
£l “mn built for Kiang-do-dun ifs metal top, Fulang-
wm A7 khi number 24 weight one hundred and one
L N“W catties. (Col. 3) Gien-Chi-Gwen-Gwan-Ja (The
..WM«. \,m nvm.mnm n.wm:m:_r superintendent acting) Chung

“ E Shin Ching. (Col. 4) Chief managing official
> 3% @ Chow-Yi-Ho. (Col. 5) General of division
WW Kiang-Chun. (Cel. 6) Master workman Yu-

) , Shun-Jen. ;
.m.w ..ﬂu.M. MM K'ang-Hi was the regnal title employed by
&W\?ﬂ it the second Emperor of the present dynasty.
& b _E'tm. This title is indicated in this inscription as an
7.% .N Au ¥ imperial regnal title by having its first character
H&r.i. = slightly above the rest of the inscription; a
m J.mw &  ~ curious etiquette which prevails in inscriptions,
M in proclamations, and in formal official docu-
\.m.t ments, but not always in printed books. Itis

L

shown, however, in a page of a printed book
_ which illustrates this article. There are now
strict gnd arbitrary rules for this, going much further than mere
elevations of single characters. The present etiquette requires full

THE COREAN GUNS AT THE U. 5. NAVAL ACADENY. u@%

spacing in the elevations. The present rules are recent and of this
century. They are analogous to the black and red ink formalities of
army papers in the United States.

This Emperor came to the throne in 1662, when eight years old.
His nineteenth year would begin in February, 1680. He reigned
over sixty years, and
on his decease re-
ceived the temple
name of Shen-Tsu-
jen-Hwang-Ti, by
which he is spoken
of in books written
after his death.

He was educated
in part by Father
Adam Schaal, a Jes-
uit missionary who
had been his father's
tutor, and who held,
on the demise of the
crown, official posi-
tion in the board of
mathematicians.

Under theregency
which ensued, and
which lasted about
four years, there was
a religious, perhaps
a national reaction.
The missionaries fell
into disgrace and
were imprisoned, but
were released and
restored to favor in
or soon after A. D. 1666, when the Emperor began to govern as
well as to reign.

Fora century and a half the one undisputed Chinese fact among
Europeans has been, that at this period the autochthonous skill of
the Chinaman in ordnance and artillery was very limited, if not quite
lacking. Nothing less than most convincing proofs can shake this
conclusion. This proof is at Annapolis.

e e it

Sthor Adam Sohaal, Chomsfs Myfoonary.
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Father Duhalde relates that there were during his residence in
China, somewhat later than this date, some bombards at the gates of
Nanking and spme Pattereroes " in the buildings on the sea-coast,
but not skill enough in China to make use of them, In 1621 the
city of Macao gave the emperor, Tien-Ki, three guns; to manage

: which, Portuguese
engineers were taken
into Chinese service.
These Macao guns
proved terrifying to
Tartars, so that in
A.D. 1636, under the
last Ming Emperor,
during the Tartar in-
vasion,atatime when
there was a persecu-
tion of Christians for
the purification of the
empire, and to ap-
peasc the divine
wrath, Father Schaal
was entrapped into
admitting that he
knew the European
method of casting
guns, and was order-
ed by the Emperor,
Tsung Cheng, to in-
struct workmen in
the art, and was as-

5 RO signed a proper place
ﬂ e near the palace and
» .'P-'..-l. i .
ok , : —wwrvw allowed  assistants
Hather Ferdmando Fertvest. Chingfe Alynonary. from  the imperial

retinue,

Though not directly stated by contemporary European writers,
it is believed by Williams and others that some guns were produced
by Father Schaal. Duhalde says: ** Use was made of this Means to
introduce into the Fmpire a great number of Evangelical Workmen.”
Whatever was insugurated by Father Schaal waw but temporary, and
his laboratory, if any was formed, had been broken up before 1670.

THE COREAN GUNS AT THE U. S. NAVAL ACADEMY. MOO

In 1665, Fathers Schaal and Verbiest were imprisoned in fetters,
and Father Schaal was tried for his life and convicted, but he was
released, pardoned, and died of a good old age, August 15, 1666,

While in prison, a controversy arose as to the accuracy of the
official almanac, and the Jesuits, excepting Father Schaal, were taken
out of prison, brought before the Emperor, and ordered to make a
geries of instrumental tests of the accuracy of its calculations. The
date of this is not given, but it must have been before August, 1666.
On proving the error of the official astronomers, Verbiest was ordered
to find out the errors and correct the work, and another series of
observations was made, the result of which was that in A. D. 1669
Father Verbiest became President of the Board of Mathematics.
After this he caused to be made several altitude, azimuth, equinoctial
and other measuring instruments, quadrants, sextants, and a celestial
globe of great weight and size, from cast brass, with fine modeling
and with very decorative features in the Chinese style,

After this work had been done, its mechanical excellence attracted
the attention of the Board of War, probably about 1678, bécause
about that time he finished his work on the calendar and presented
his book of calculations to the Emperor, and was promoted in rank
and awarded a title.

The Board of War obtained an order on Verbiest to instruct work-
men in the art of cannon-casting, and ‘ he cast 130 pieces with great
success,”

After this the Board obtained another order on Verbiest, by his
Chinese title of Nan-hoai-jin, given him in 1678, ordering the casting
of 320 pieces of various calibers and of the European fashion, and that
he should oversee the work. On February 11, 1681, he delivered
the models, which were approved, and the Board of Works was
ordered to furnish all that was necessary for the work. The job took
over a year. Many difficulties were encountered, attributed to the
jealousy of courtiers. One of these troubles enables us to say that
these guns were muzzle-loaders. An attempt was made to disable
a gun by wedging a shot in the bore. Father Verbiest removed it
by the now well-known scheme of loading with powder at the touch-
hole and firing out the shot. All of Verbiest's guns were blessed
and engraved with saints’ names in the foundery,and were engraved
with proper characters traced by the Father's own hand. .

The proof of these guns was made in 1682, and twenty-three
thousand practice-shots were fired from them. Father Verbiest was
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again promoted in official rank to a position equivalent to that of

“Viceroys who have deserved well in their government.”
On this occasion the Emperor said to Father Verbiest, * The
cannons that you made the last year were very serviceable against
the rebels, and 1 am well satisfied

Father his furred vest and gown.

This dates Father Verbiest's gun-
founding work in A, D. 1680 to
1682. It was done in Verbiest’s
own foundery near the palace. It
was muzzle-loading work, and was
marked with saints’ names.

Neither of our three breech-loaders
is s0 marked, hence neither can be
a Jesuit gun of Verbiest's time.

familiar type of pedrers, of which

made probably as early as 1474, i8
another variety. They are what is
called by the English writers of
the Tudor and Stuart and early
Georgian periods “petereroes,” 2.

variety of combinations of t's, ¢'s,

Kang Hi,

had a more ancient origin.*

* As Duhalde is not divided into numbered chapters,and asthere are several
editions, some in two and some in four volumes, and of various dimensions of
page, it has not been practicable to refer to this authority at each citation, buta
compilation of the dates given in the section on " Cang HIL,” in the chapters
on “ Military Government,” etc,, * Of the Nobility,” and * Of their Astronomy,”
shaws that the dates given ahove are substantially accurate, The copy con-
sutted was Hronkea' transiation, 30 edition, Loasdon, 1741, 4 vols. 12mo.

with your services,” and he gave the '

They present a special variety of the -

the Cortes gun now at Annapolis,

word which is spelt with a great

r’'s and a's. Such swivels were:
familiar to Europeans in the six- "
teenth and seventeenth centuries, as shown by the numerous illustra- -
tions of them collected by Favé for the late Emperor Napoleon's
work on Artillery. Duhalde does not claim that they were intro-'
duced by the missionaries, but on the contrary concedes them to have
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Duhalde also in his chapter on the History of Corea relates that in
the 26th year of Wan-Li (A. D. 1598) the Chinese commander had a
cannon shot off as a signal for springing a treacherous ambuscade
contrived against the Japanese general, Hing-Chang. Griffis’
““Mikado's Empire,” p. 246, speaks of a breech-loading Japanese
cannon of this period —the Japanese invasion of Corea—still
preserved at Kioto. Even earlier than this, one of the generals in
Corea had his horse killed by a “ canon shot.”

We are now prepared to analyze this inscription. The gun was
made about March, 1680, for the Chinese year began in February.
Its destination was the metal top of the fort {Dun) at Kiang-Tu (the
river capital). It will not be too hazardous a conjecture to say this
was a barbette battery at Ngan Kiang Fu, now capital of Ngan-
Hwei, then the western capital of Kiang-Nan. There was large
garrison there, a strong and notable fort, and the times required this
point to be vigorously maintained. Twice before in the history of
China had the control of Poyang Lake and of the river<bend close
by seemed decisive of the fate of a dynasty,—when the Mongols
obtained and when they lost the empire. In 1680, to the south and
southwest of this pass, the organized armies of a Chinese revolted
vassal who had assumed the yellow vestments were in full force and
concentration, and the Tartar generals had got control of the sea-
coast and were pushing inland along the scuthern frontier towards
Yunnan, in order to isolate the revolt in an uncultivated mining coun-
try, where lack of supplies would in the end compel the rebel chief
to tisk an engagement on the field of his adversaries’ choice or lose

* his army by famine or desertion. The fort at the Poyang Lake pass

is a likely, but not certain, original destination of this piece.

The personages who were responsible for the enterprise were
Tung Chi Shi Tsien Zhe. The last two characters clearly signify
the whole body or company. Shiis a character which implies civil
magistracy. Tung Chiis to-day, as Mr. Mayers' manual of Chinese
Governmental Titles informs us, the colloguial designation of the
chief military officer of a single province or the second military
officer of a viceroyalty. The second column can then be para-
phrased in English thus: “ The provincial general-in-chief and
the whole body of civil magistrates (of the western government of
Kiang Nan) built (for) the barbette battery at Ngan-Kiang-Fu,
Fulangkhi Number 24, weight one hundred and one catties.”

The next notable thing is the height of the succeeding columns.
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The third column begins abreast. of the seventh character of the
second. The fourth and fifth begin abreast of the eleventh charac-
ter of the second.column and the fourth of the third. The third,
fourth and fifth columns end about even. The sixth has its top two
characters lower down than the top of the fifth column and ends a
character lower. These are signatory columns, and show that one
functionary was of considerably higher rank than all the others, and
one of considerably lower rank.

The workman who practically did the work was ju-Shun-Jen (Col.
6). .q.um. principal supervisor was a military mandarin, acting as
superintendent, named Chung-Shen-Ching (Col. 3). The next in
authorlly was a Tseng-Twan-Gwan (chiel managing magistrate).
He was probably subordinate to the Board of Works and may be
called the principal director, Chow-Yi-Ho (Col. 4). The third
inspector was entitled Tseng-Wan-Hu, and was named Kiang-Zin.
This title translates chief of 10,000 families. One must not, how-
ever, in Chinese, any more thanin English, over-analyze mw,‘:mgn con-
stituents of a word or phrase. By itself the word “sloop” signifies
a fore-and-alt rigged vessel with one mast and a bowsprit, which has
her head-gail in one piece, with its tack made fast to the outer end of
the bowsprit.  * Sloop-of-war” designates a vessel which lias none
of these characteristics. The English Major-General correspondsto
the French General of Brigade,  The American Mujor-General cor-
responds to the French General of Division. In gunnery we find
mentioned in English about a century ago *“murderers” and “ mur-
dering pieces,” as well as “ petererces.” They refer to the same
sort of gun, a light swivel. Just as the French perrier and the Span-
ish pedrero have lost their relation with stone shot and now signify
only the swivel mounting of the piece, so the coupling by the Span-
iard of a pair of swivels into the masculine and feminine or fatherly
and motherly relation of padrero and madrero (motherling or pet)
gave Jack Barnacle a chance to convert a Spanish jest into an Eng-
lish special noun of appropriate sense for its retained sound, and
Diego's mother’s darling was transformed, by the English mouth
struggling with a Spanish word, into a truculent assassin.

Thus, while the title Wan-Hu recalls the Mongol national organi-
zation on a plan of decimal family groups, which forms the basis of
the early Hussar or hundredth-man levy of Hungary, and of the Cos-
sack contingent-of Russia of to-day, so the families which averaged
& snldier apiece have ceased in this title to he an exnct escription,

-2}
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the myriad has become numerically vague, and the Wan.Hu chief
signifies in a society, which has passed from the nomad to the seden-
tary stage of civilization, such a military officer as would command a
force equal to that furnished by 10,000 nomad families. It will not
be unsafe to consider this title as that of a Tartar General of Division,
or chief of a banner,

This gun is number 24, and its weight is 101 catties (about 133
pounds). The sort of weapon is Fulangkhi. Fulang is now used
colloquially to designate the French. It is also used for foreigners
generally, as Frank has been used in the Levant for centuries. The
selection of characters to form
this word would always suggest

i S TRIIEY s §

to the educated .nr_awam: w.rn .Mﬂwuﬁ sz m. an ¥ mn
ideas of barbarian, spadassin, %w.m Wn., " ?mm o H
and beast, while the syllable Fr& mk«».m Wm» M, P70 mm
Khi is so formed as to suggest %M m._m m vzﬂ mzm mn« 5 &m
manufacture, well contrived and Lm wm,m.m wwm ) . ..W.Wm
weapon. g ).} nm

When the reign K'ang Hi mmm m\qﬂm .ﬁ w.... > mw\ﬂ.&;
began, the boy Emperor had = mw i) w 57 m@;wﬂ
by no means a well-established | 3 g BBl 5
throne, far less a prospect of %3 mw N wﬁ%..
the grandeur and power which w s W M *
he attained. While his court m.w 3 Wmuu wm\?
exercised direct sway over part b = M b m
of the provinces north of the B By
Yang-tzee and over one or two lm,m mm .Nm. w...w

south of that river, three Chinese
vassal-kings, who owed him PaGr 0F BoOK T0 TLLUSTRATE ELEVA.
’ TION OF CHARACTERS.

little more than homage for (See p. 266,

investiture, maintained large
independent armies, held most of the provinces south of the Yang-
tzee and west of the Yellow river, and controlled the tea crop, most
of the silk crop, a large part of the rice crop, and all the foreign com-
merce. FEach was only less powerful than the Emperor. The
three, and probably either two —the other neutral—could overmatch
him. The famous Cheng-Chang-Kung was established at Formosa
as a sea king, and ravaged the coasts of the imperial provinces so
that they were depopulated for three leagues inland and the sea
fishery broken up. The Emperor’s court was seamed with gentile
and sectarian dissensions. The calendar was disgracefully erroneous,
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w:a was ?wcna s0 in 1666 in the presence of the Emperor, with
improvised instruments got up over night by men just out of prison.
After four years of regency this boy of twelve dismissed his tutors
‘and guardians and took the scepter himself, '
.Ea had been born to good luck. The great Formosa prince had
died the year of K'ang Hi's accession, Cheng King-Mai, with less

warlike tastes than his father, kept the peace of the sea for ten years.

In 1673 an attempt was made to organize a great gentile move-
ment of China for the Chinese. Wu-San-Gwei, who had a powerful

rd
army trained in civil war and
. fresh from the conquest of a
secure {rontier on the side of
Burmah, put himself at the head
of it. He was the most power-
ful of the vassal-kings and
assumed some of the imperial
functions. Keng-Tsing-Chung,
who had just succeeded his
father in Fokien, and Shang-
Ko-Ho of 'Kwang-Tung, the
other two vassal-kings, were in
the combination, and Cheng-
King-Mai sailed to join his
forces with those of Fokien, of
which he was a born subject.
Wu-San-Gwei promptly in-
vaded and occupied the impe-
rial provinces near him. A few
questions of etiquette spoiled
WoSan-Grear T3 1668. the combination. ‘:wm conspir-
e o s ators had notagreed in advance

. . about the yellow vestments or
their own respective precedency. Cheng-King-Mai failed to be

received at Fokien as an equal and independent prince. Shang.Ko-
Ho of Kwang-Tung preferred a vassalage which had known limits
to an undefined and vague future, and refused to change his allegi-
ance prematurely. '
. \_..wo Prince of m,OaSo,mP stung by the afiront to the past of his
amily, by force of arms drove Keng-Tsing-Chung to submit to the
Tortne il then retited 1o his bt to sulk o ie. T

« s nd die,  The armies of
Kwang-Tung and of Fokien were soon arrayed under imperial

ok bt ot
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generals against the Prince of Western Peace, and that aged Chinese
patriot died in 1679. Two years later the rebellion was entirely
suppressed. The son of Wu-San-Gwei, who had been proclaimed
Emperor, committed suicide. Shang-Chi-Sin, who had succeeded
his father on the latter’s suicide in 1676, in 1630 received the impe-
rial sentence of death, which was mitigated by the imperial present of
a red silk cord and a sign-manual permitting suicide, for thus his
royalty was acknowledged while his treason was punished. He
obeyed the sentence and hanged himself in red silk like a king.
Keng-Tsing-Chung, of Fokien, who had been too strong to punish
in 1674 when the dynasty was in danger, was executed with igno-
miny in 1681 and his brothers were behedded. Conflicting ambitions
had swamped a conspiracy which if combined had been stronger
than the empire.

From this date on, to the end of his almost unequaled reign of
sixty years in 1722, the Emperor showed himself a vigorous, enter-
prising and intelligent prince. He was athletic in person and proud
of his strength and skill as an archer. He was a bold huntsman and
did not hesitate to encounter the tiger with sword and spear. He
studied and promoted the arts and sciences. He was versed in the
literature of his empire, and personally and almost daily supervised
the compilation of the great Chinese dictionary, a work unrivaled
in western nations till the publication of the encyclopedic diction-
arics of the present day. He instituted an elaborate topographical
survey of the empire, and caused to be collected statistics of its
resources and requirements. He re-established, revised and regu-
lated a system of posts, post-roads and signal-stations for visval tele-
graphy, managed by squads of soldiers always on duty. He repelled
from the borders of the empire the dangerous tribes of barbarians,
and established the bounds and limits of the nomads across the fron-
tier, so that friendly clans and tribes attached to the fortunes of
China by similarity of race, by family relations, by social rites, by
ties of hospitality, and by the ambition or interests of chiefs, should
range along the boundary and the jealous and ill-disposed be keptat
a distance. Corea, Tonquin and Annam sent him tribute. Thibet
vielded to his arms and received his frontier garrisons. He negoti-
ated with foreign powers, had treaty relations with Holland, Russia,
Portugal and the Pope, and had a correspondence with France. He
pacified the empire, readjusted the boundaries of the provinces, and
fixed the present administrative system with its all-pervading dual
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1573 to 1620 of an emperor in whose reign the Japanese invaded
Corea. History records that jn this war, in 1593, a general’s horge
was killed by a cannon shot, and in 1598 a cannon shot was used as
a signal.  Griffis’ * Mikado’s Empire” states that a breech-loading
cannon is still preserved in Japan as a relic of this invasion,

This curious early repeater fully illustrates the furious firing spear
with its nest of seeds and its bamboo barrel of the Sung period, and
Wwe are no longer obliged to reject the evidence of the writers of the
Sung, Kin and Yuan histories because we do not understand it,

We have also discovered another thing, that some scion of the
Shen Khi family of 1313 must have remained in China, because we
find one of that name in 1665 at work manufacturing guns, and it is
possible that the Shen Khi brigade may have been originally named
for one of them before it got its literary form. This, however, is
mere conjecture,

All these breech-loading guns were called by the founders by the
special name Fulangkhi. Mr. Mayers cites a Chinese author who "
wrote about 1517 concerning the Portuguese. He spoke of their
guns by this name, and said that this name was rightly a name of a
country and not of cannon. Mr. Mayers conjectured that the Portu.
guese had been called Franks by some person, and the name had
been transferred to the guns, No evidence is found anywhere that
the Portuguese were ever called F ulangkhi’s, and Mr. Mayers appa-
rently did not know that the term continued to be an official term
for guns as late as 1680. The Portuguese guns are said to have been
of iron, jacketed with wood and strongly hooped. This hardly was
the model from which to make a brass gun like these of this museum,

Again, these Chinese Fulangkhi differ from the pedreros of Europe
by having hollow instead of solid cascabels, which seems to imply a
different course of development. Undoubtedly Fulangkhi might
mean French, As undoubtedly, in some of the treaty ports to-day,
Fulang is taken for France, and for foreign generally. Probably
when the set of characters were devised to designate the machine it
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was believed to have come from abroad with some barbarian invader
from the West, When an Arab callg the rocket the Arrow of
Cathay, and the vqmmnr._omaiw cannon Mad-faa, he goes far to admit
an early use of gunpowder in China wars; and when the Chinaman
speaks of Western and of Mahommedan can )

exactly, but only to date one gun,
Our date for that has been fixed at A. D. 1313,

logued gun older than this is the Fulangkhi of F
in the same month,

and the os_v.‘ cata-
ort Monroe, made

e WE, P

BurGuNDIAN GUN, PLAN aprrg Favg,

It is pretty clear from some old bills and accounts that gunpowder
artillery was used in European war before 1 300. It is not disputed
that the hapd-grenade was used in China as earlyas 1233, We have
no drawings of any gun except the “madfaa " earlier than the
fifteenth century, -

Some ancient guns are preserved in Europe and Asia, and the

Royal Artillery Institute haye published a series of papers hy Lieut.
Brackenbury which describe and illustrate some of the most curious
of them. They date as follows :
1318 Bombard at Amberg, Bavaria,
1379. Wooden-cased gun at Venice,
14th century. Tower guns, London,
1423. The Michelettes at St. Michel.
1430. La Dritte Geriete of Ghent.
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Emo.. Mons Meg at Edinbargh,
1464. Turkish guns at Constantinople.

1475. Captured in 1476 and 1477. Guns of Charles of Burgundy

at Morat and Neustadt. -

1478. A gun of Louis XI. in the Paris Museum of Artillery (strue-

ture not described.) .
1535-1539. Two sakers at Woolwich, .
u.mpu. The Mary Rose guns at Woolwich. All by Arcano de

Arcani, '
1546. Czar Pooschka at Moscow.
16th century. Malik y Mydan at Benares.

=

BURGUNDIAN GUN AT Nxustawe, AFTEr Fave,

Besides these is the double-barreled draconcillo cast at Liege in
1503, now at Madrid, and the Bartemy de Pins gun of 1490 at Paris,
and the banded gun in the Tower, about 1545, ,

Probably the above list contains more than half of all the guns
now extant made before 1500. There may be fifty guns now extant
made in the sixteenth century.

De Saulcy declared that the most important improvement in field
artillery was the introduction of trunnions and the flask or bracket
trail system of mounting, and that the origin of the.improvement is
unknown.

‘One gun of Charles of Burgundy, a cast-iron piece, may fairly be
said to have this improvemient, The Bartemy gun was doubtless so
mounted. :

Both these guns, however, were preceded in Europe by the swivel
system, illustrated by the Cortes guns at Annapolis and Washing-
tom, which are undoubtedly older than 1474, when Isabella acceded
to the thrane of Cantile, By her marringe contract it was provided,
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in 1469, that after her access the arms of Aragon should always be
associated with those of Castile and Leon, and, as these guns were
marked with Castile and Leon only, this fact dates them earlier than
1474.

The pedigree of the Bartemy gun and of most European artillery
is traced to the wooden-stocked guns of Burgundy by the adjust-
ment of their trunnions lower than the axis of the piece, while the
independent origin of the Cortes swivel, of the Madrid draconcille
and of the Fulangkhi’s appears by the emplacement of their trunnions
abreast of their bores,

Without attempting to account for the origin of the name Fulang-
khi, it is worth remembering that the earliest illustration we have of
the landing of St. Louis at Damietta represents his army as provided
with cannon,

Dg Moray.

TAMARLANE,

THE HISTORICAL PERSPECTIVE OF THE FULANGKHI OF 1313

The war of Cortes in Mexico is a remote American event, It
began twenty-six years after the first voyage of Columbus, nearly
three and three-quarters centuries ago. The oldest Fulangkhi was
then as old as the Cortes swivel was in the reign of Queen Anne.
The year of Hwang King, called Kwei Chow, was at a notable
period in the history of the world.

The Crusades were over. The modern period had begun. Robert
Bruce was King of Scotland, and in another year he would win the
independency of his kingdom at Bannockburn and strike down
before both armies Sir Henry Bohun, Sm.m..zwsmv champion, break-
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ing his axe in the blow. Edward.Il. was then King of England, and
English people were still discussing the recent fall and execution of
O.m.cnm”oz. Henry VIL of Luxemburg was Emperor, Dante was in
his prime, and Petrarch was a schoolboy. Clement V. was Pope, and
the Papacy was settled at Avignon under the protection of Philip
the Fair. The order of the Temple had just been dissolved.
De Molay was to mount the scafiold in a year, and to summon
Philip’in judgment at a year and a day of essoin, and Philip would
be laid in his coffin in two years' time. The Polish ‘mortgage to

SeEAL OF ROBRRT BRUCE— QBVERSE.

Brandenburg, never redeemed, had just laid the foundation of
Prussian power, Russia then paid tribute to the posterity of Zen-
ghis. The Arabic caliphates of Cordova and Grenada survived in
Spain, and the last sigh of the Moor would not breathe farewell to
the Alhambra for a century and a half, leaving its name to the over-
hanging hill. The grandsons of Rudolph held petty principalities in
Germany, but the Hapsburgs were not a reigning family. Charles
of Anjou ruled Hungary. Venice was sovereign over most of the
Greek Empire, and Athens was an independent principality of a
French duke.  Tamarlane wonld he born in a quarter of a century,
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but a hundred and forty years would elapse before the cannon of
Mahommed II. should batter the walls of Constantinople.

Pope Sylvester had invented a mechanical clock, but a child born
in this year 1313 would be over sixty years old before any French
church would have one on its tower. It was two centuries before
Europe knew of printing by movable types. Paper had been
invented, was made in Spain, but France and Germany would not
make it for a year, nor England for a century. Coal was only in
use in the districts where it could be quarried. The use of water-

SeAL OF ROBERT BRUCE — REVERSE.

power was confined to the blowing engine called the frompe, and
to driving the wipers of small trip-hammers. Road-making was
a lost art. Wheel-carriages were unknown or of the rudest sort,
and transportation in Europe per ton per mile was paid at the
rate of thirty cents of our money. The impossibility of an internal
commerce made local dearths and famines severe and frequent. No
postal service existed, no common carriers of freight or passengers.
Floors were strewn with rushes and walls hung with carpets. Sugar
was a confection, and two centuries would elapse before it would be
a food. No forks were used at table. “Every guest brought his own
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knife. Many European nations would not arrive at the accomplish-
ment of making soap for centuries,

Of the things quite unknown in those days, but quite usual to-day,
were alpaca, coca, coffee, cacao,.and chocolate, cochineal, jalap; log=-
wood, maize, manila or sisal hemp, Peruvian bark and the cinchona
and quinine alkaloids, potatoes and yams, tea, tobacco and tapioca
Among thosé quite rare were cotton cloth and indigo. Canned
meats and vegetables were quite unknown, and more than three-
fourths of all the food was heavily salted or smoked, oftén both, It
was before the days of the whale fishery. Street lamps were
unknown, and houses imperfectly lighted. There was no window-
glass, almost no drainage, and chimneys were very poor.

To reduce the commonest and plainest people of to-day to the
supplies of the luxurious of 1313 would be to deprive them of many
of the necassaries of life. :

What shall we say of the metallurgic skill, of the mechanical
advances which had been made, as shown by the gun itself? Drills,
files, gravers, modeling in sand, coring, dry distillation, winning of
suiphur from the volcano and of niter from the earth, a selection
among charcoals for special properties, all must have been contrived,
learned and practised before this gun was made.

Why, with this great advance thus early, has the Chincse develop-
ment of tirearms been s0 slow and apparently retrograde?

First, The national policy did not permit the use of firearms to
the people, or to any but a limited part of the army.

Second. The soldier till quite recently was required to purchase
the materials of his powder and to make it himself. We learn from
Barrow that as late as 1793 a formula was in use which was deficient
in saltpeter and called for an excess of sulphur and of charcoal.
Moreover, the purification of the niter was defective. Granulation
has not been thought important.:

Third. Mechanical improvements have been neglected, and no
attempt made to get a more modern type of gun than the match-
lock. Small-arms of inconvenient weight have been preferred, and
the cartridge was never thought desirable.

Fourth. Candidates for commissions or promotion have been
deterred from attempting improvement by the rigid formalism
which required adherence to the ways of the past at the age of
acquisition, as a condition of success in the schools.

Filth. A preference of provineinl anthorities for loeal economy
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rather than for national efficiency and power. This again is but
another name for the unsympathetic seifishness which Kublai meant
to correct.

Sixth. The peaceful relations of China with the rest of the world
other than Asiatic nations unskilled in mechanics have made the
situation of comparatively small consequence till recently.

The tributary relation of Corea to China accounts for the presence
of these weapons in that kingdom,

It is, however, strange that an American naval force should have
captured in one day five guns, all of them older than the time when
white men first occupied the great Mississippi River mmeE the
cotton and corn field of the world.

Two of these 'guns were far older than the time when America
was first brought to the knowledge of Europe; a third, the Charles-
town repeater, was made in the very year in which Virginia was
planted ; 2 fourth, in the year when arbitrary government was threat-
ened to Massachusetts by the appointment of the Carr-Maverick
commissioners; and the ffth, in the year the first royal government
was established by the charter of New Hampshire, and the only
feudal government ever set up in the old United States territory
was established in the Massachusetts province of Maine, It is
strange that this force from the New World should have v«ozmw.ﬁ
them from that Far Cathay, whose fame was the cause of the expedi-
tion of Columbus, and it is stranger still that men should be living
to-day, still in active service, who can say they have heard the hostile
roar and have been exposed to the peril of shot” projected from the
oldest extant pieces of artillery of the world.
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10 May 1987

TRANSLATION OF CHINESE CHARACTERS ON BREECHLOADING CANNON
CAPTURED IN KOREA BY U.S. NAVY IN 1871

This translation was based on an article in vol. XVIII No. 2,
U.S. Naval Institute Proceedings, "Notes on the date of
Manufacture of the Three Guns at the U.S. Naval Academy,
Cpatured in Corea by Rear-Admiral John Rodgers, U.S.N.,
by Thomas Wm. Clarke (1892). The differences between
the gun in the Morris Collection and the "gun of 1313"
described on p. 279 of the article were determined by a
friend of Kwong Sin of Springfield, VA. today.

1t

The characters are arranged in six columns, engraved on the
right of the breech of the bronze gun. Two characters of the
Hia Tse series (cycle of sixty) date it in the Kwei Chow, or
fifrieth year of the cycle. It has no regnal title at the
head of the date column.

The inscription reads: (Col. 1) Kwei Chow, 8 month day, made
cast. (Col. 2) 4 class Fulangkhi number one hundred forty seven,
weight ninety-seven catties. (Col. 3) Make cast superintendent
Tseng-Tsien Shi (Chief Assistant Privy Councillor) Shen Khi Lik.
(Col. 4.) Pen Fu Gwen Gwan (General of Ordnance superintending),
Chief Assistant Privy CouncillorKin Tack Yuan. (Col. 53) District
Magistrate Sung Si Lien. (Col. 6) Master Workman Kin Gai Lik.

The Morris Collection piece has an inscription very similar to
the "gun of 1313" at the U.S. Naval Academy, and also very
similar to a piece at Fort Monroe in Hampton, VA. The USNA
piece is 4 class Fulangkhi number 229, weight 100 catties. The
Fort Monroe piece is number 194. Pictures and marks of these
two guns are in Morris collection records.

Other known examples of these guns are at the U.S. Marine Corps
Historical Center, WAshington, DC, and aboard a ship museum in
San Francisco, CA.

Despite the article mentioned above attempting to establish
very early dates for these pieces, T believe them to have been

cast in a later Kwei Chow year, either 1793 or 1853. My primary
reason for holding this belief is the integrally-cast sights
(both front and rear) on the weapons. The caption for the

Fort Monroe piece, contained in a catalogue of the 1893
Columbian Exhibition, published by the Army, also casts doubt
on the weapon being of as early an origin as the Proceedings
article states,.
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' \SHLEY | TALSEY I e -

P.O. Box 264 Spotsylvania Virginia 22553

Haere is the available information per
your request,

4 thorough search of files fails to reveal
any thing more.

As 1 told you, the original translation
disappearad vears aAgs.

My misty recollection is that somebody

horrowad 1t for reference. Possibly it never

was raturnad,

Cordially,

11/27



-CENTURY BRONZE BREECH-LOAD

Aol s A

This cannon turned up in an estale near Mount Holly,H.Je,
Rowan.

amons several antique cannon owned there prior to 1950 by
ag Rown or
Mo

was
51 &
now unltnown.

rotired Havy or Marine officer
he other pieces were iron, pitted, vhereabouts n
igtory of any of them was available,

car Tast Wing of the Metropolitan Museum of ArT,

4 curator in the
tew York City, translated the four-row inseription on the left side

Mew Yorl
of the frame of this cannon to mean the fallowing:
1t was manufactured in mainland China about 1550 4.0, Lt was
ish, i B

designated aferenghil { torm for Porituguase Or Spanish, 1.8.,
r#1d) cannon of the fourth class. Ihe serial is

or Wastern Wo
data includesm place, year and month of anufacture.
the original translation is not at hand nor available from a search
can be translated,
s UsSe

files, o doubt a rubbing
venance of the cannon is assumed to include capture by

YLorean conflict o
is borne out by the existence of an
HWashing ton

of

f the 1870's and shipment to the U.S.

forces in th
as a war trophy. ihis belief
identical cannon, minus iron chamber, USHO Pusewun, W
avy Yard, and another in the San Frar A third is reported
to be in a muséeun in rorfollk arss.
(o
ht was given as 97 cattises or 129% pounds,. Whether
voke iz unknown, )

£ 1y
oy without iron chamber and ¥



10 May 1987

PRANSLATION OF CHINESE CHARACTERS ON BREECHLOADING CANNOR
CAPTURED IN KOREA BY U.S. NAVY IH 1871

This translacion was based on an article in vol. XVIII Ne. 2,
7.5, Haval Institute Proceedings, “"Hotes on the date of
e it e of the Three ouns at the U.5. Naval Acadeny,
Captured in Cerea by Rear-Admiral Joha Rodgers, U.S.H., 7
by Thomas Wm. Clarke {18923, The differences botwesn

the gun in the Morris Collection and the "gun of 13137
daseribed on p. 279 of ths article were determined by a

friand of Kwong 3in of Springfield, VA, taday.

the charactars are arranged in six columns, eagraved on ths
right of the breech of the broanze gun, Tws characters of the
1a Tsa series (eycle of sixty) date it in the Kwal Chow, of
fifeiath year of the cycle, ¢ has no regnal titla at the
haad of the date column,

The inseription reads: (Col. 1) Zwei Chow, 8 month day, nade
eant, (Gol. 2) 4 class Fulangkhi aumbsr one wundrod forty seven,
welght ninety-seven catties. {Col, 3) tiake cast auperintendent
Toeng~Taien Shi (Chief Assistant Privy Councillor) Shen Y hi Lik.
{Col, 4.) Pen Fu Guwen Gwan {Gengral of Ordnance asuperintending),
Chief Assistant Privy Councilloriin Tack Tuan. (Col. 5} District
Magistrate Sung 5i Lien. {Col. 6) HMHaster Workman Z4in Gai Lik,

"he Morris Collection piece has an inseription very similar to
the “gun of 13137 at the .5, Naval Academy, and also very
similar to a plece at Fort Hoarse ina Hampron, VA, The UEBHA
siece is 4 class Fulangkhi number 229, waight 100 ecatties. The
Part Hoanrece pliece is nunber 194, Pictures and marks of these
two guns are in Horris callection records,

Othar known examples of these guns are at the 4.5, Harine Corps
%égtariaal Canter, WAshington, DG, and aboard a ship museunm in
San Francisco, CA.

Despite the article mentioned abova attempbing to santablish

yery ecarly dates for these pieces, I believe them to have been
east in a lster Kwel Chow year, aithaer 1793 or 1853, My primary
reason for helding this belief is cghe integrally-cast sights
(both front and rear) on the weapons. The capiion for the

Fore Honrvos plece. contained in a catalogue af the 1893
Columbian Exhibition, published by the Army, also casts doubb

on the weapon being of as early an origin as the Proceedings
articls states.
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CHINA

BY

JOSEPH NEEDHAM, rrs v

Botr i aE NG 6 LIRS CHY L OAMBRIBGR. HONORARY PRODLAR o

With ihe cotlaboration of

HO PING-YU (HO PENG YOKEY, i,
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o hndogy: 1

Hisor

fis

Labrary of Congress cataloguing i publication dota
Revised for volume 5, part
Needbara, Joveph, Do
Seience and oivilization in China.
Includes hittiographies
1 dntroductory orientations. - v, o
Histary of scientific thought, — Jete Ve 4 5. Uhemistey
and chemical te wmology, - [ete.] - ptor Milian
technulogy, with the collaboration of Ho Ping-Yu.
Lu GwerDjen, and Wang Ling. « [ere 1
o Lhing - Civilization - Cottected woirks,
2 Seience - Ching - History - Collecrad works
3. Techrulogy ~ China - History Collected works
4 Seience and civilization - Collecred works
L Wang, Ling. 11 Tide.

PSTZLNGG 500.51  54-4729

7

Contents. v

BN O 521 38 g

m 3
the memaory of

FUSSU-NTEN

and mast b

weleomer o war-time (hing.

one svemnyg while w f

vharutipowder i { by

and 1o
YU TA-WE]

phyvsicise, then
Ping-kungshu Shu-c bang {Tatendant-Generad of Arses
rag2- 1o
whose “field coffee” Tused to drink with him in his
sthice, and with whom we had a happy reuninn in 1oy,

this volume is dedicated.
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, BN Alag
the famous author of the 11 Pr Chih which we so vlten quore. It is entitled Hao
Yao £ i Poen

lavion in full, epttumising as 1t does the rraditional thinking about the mechan-
ism of the explosive mixture. The nature of saltpetre is 1o expand vertically
ands horizontallyv: saltpetre is the prince, with sulphur

uopede

al Dissertation an G tpowdery and would be well worth a trans-

(shi’) while sulphur e

s the ministers. and even puisonnus substances are brought in as

and char

acjutants Tt eould show very olearly how Chinese technologists thought of ex-

plosive phenomena in the rarly vears of the +1yth century

Tt remains oaly o sav a few woards abe it the time of the Opium Wars, when

the Chinese were by catching up with the gunnery developments, modern
or that dayv. which had been made by the Buropean nations. Thus in 1y

Chhen Chich-Phing®, Admiral of Fukien, memorialised that the remaining

gunpowder-mills taen®) worked by man-power should be done away with, and

animal-power or water-power. seven times more cifective, universally substi-

tuted.” He also had something 1 say on the preparation and purification of

saltpetre (cf. p. g4 above), recommending oxhide glue for the clearing. Rondot
{2) knew this text when he visited some Chinese arsenals in 1849; there he found
that the nitrate pereentage of the powder made wi equivalent to that of the hest
Frerich product (555 %). Ting Kung-Chhen®, whe 'Was one 6T the Teading gun-
nery and powder experts of the time, observed this too ¢ Rondot found, rather 1o
his surprise, a large Chinese chemical laboratory and works organised and
equipped by Phan Shih-Chhéng”™ where sa tpetre was prepared and recrystal-
lised in bulk, and aleohol and nitric acid distilled. Some of this was used for
making silver fulminare detonator caps, which had been produced in China

since (8q2)

* Perhaps the nearest Western paraltel 1 Mao Yuan-Is vssay would be the pages which Sir Thomas
Browne consecrated 1o the nature of der 0 his Preud: Epi {e ty called “Vulgar
Ervors’y of + 1646, They urin bk, 2, cho g, para, 5 (Savle ed., vol, 1, pp 271 ). ‘Now all these {consti-
17, savs Browne, ‘although they bear a share in the discharge, yet they have distinct mtentions, and
different offices in the composition. From Brimstone proceedeth the piercing and powerful fiving.. .. From
Smadf-coal ensueth the Black colour and quick “accension. ... From Sal-petre proceedeth the foree and the
report: for Sulphar and Small-coal mixed will not take fire with noise, or exilition: and Powder which is mad
{impure and greasic Perre hath but 3 weak emission, and giveth 4 faint report. And therefore in the three
sorts of Powder the strongest containeth most Satt-perre

U e yubmitted is 10 be found in Hai Kw The Chik, ch. g1, pp. Bb-11h. He appears in
s as Ching Ki-Pimm. He atoo recommended the wse of vine cha instead of that made

a. O i, see Chhen Chhi-Thien

| Huang Thie

sha, Tshai Chhang-Chhi
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{171 Tus Later Deverorvest o ARTILLERY

point onwards we find urselves in the presence of 4 great wave of
influence back from F rope upon China, If Ghinese culture had been | ft entire-
Jy to itself it is possible that the same developments would have vecurred,
according 1 that slow and steady progress which the whole of its history had
manifested.” But now the new economic system of capitalism was arising in
Europe tn-strength;-and innovation as wetbas-invention® was gertmg fall rein:®
thus it came about that superior forms of light cannon originating in the West
spread rapidly everywhere over the Old World © We deal with them now fand
their heavier congeners too} because improved hand-guns such as the arquebus
and the musket reached China only some forty or fifty vears later.

Here the kev invention was that of breech-loading. Rarher than waste a fot of
time ramming the charge and the projectile down the muzzle, and probably a
wad as well, it was much mare convenient 1o have a separate container for alf
these, shaped rather like a beer-mug with an appropriate handle, and placed in
position in a cavity arranged to receive it at the breech of the cannon, then
wedged into place with a transverse wooden billet.” This replaceable cylinder
was known as the chamber or culasse. A drawing of the whole system is given in
Fig. 129.%

* CF Bennew (
ee Schumpeter
the new,

* This was what v

dham (59), (6g), p. 14
1 matter of the new, bot

ted the otherwise meritorions book of Cipolla ¢
Ol 4 PL 3 PP 512, 5045, BoB. By g
ik was e T
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1
k
L= 1 chamber
\ o 2 gunpowder ch arge
N 3 thick wad
4+ cannon-bal}
3 transverse peg of wood or iron

Fig 129 The kev invention of breech-l ding: a separate contamer (the rhamber or culasset shaped rather
fike a beer-mug. swirh an APPropriate the propeliant charge, the wad and the proje ft
was wedged into place by 4 transyerse wooden billet. As many of these as was comeenieny were prepared
beforehand, then quickly fitted into place, thus increasing the rate of fie, Drawing from Reid (1).

There has been misch disdgreemerit #bout the date when breech-loading artil-
lery appeared in Europe. Reid may not be far off the mark when he concludes®
that the evidence points to some time not long before 1372. Rithgen® said
+13800r +1368, and Kéhler™ chose + 1397, but these were all German datings,
and the Burgundians seem to have had the device as carly as +1364.9 England
comes in with a picture of + 1485 referring to ‘port-pieces’ of + 1417, and Porty-
gal with ‘versos' (bercos) in + 1410.° The design lasted for severa centurics, but
it could never be made satisfactorily airtight, and the serious loss of gas result-
ing naturaily decreased the propeliant force.” Only in t80g was the problem

* D p se. ® (1), pp. 5BK, 181 T {1}, Vol 3, pt. v, p, 282,

* Bonaparte & Favé {1}, vol. 3 PP- 130-2. They were called maglines from 2 maker named Vigler, henee
Suggeler bussen. © See Partington {5, pp. 170, 112, 115, 121, 224,

" There were aliernatives, especially screw-in breech-blocks, such 23 Leonardo da Vindi sketched in his
Codex Atlanticus about + 1500 (cf. McCurdy (1), vol. 2, Opp. p- 206); but they were not much taken up, probabty
because of their sowness and awkwardness. The great Turkish cannon of + (464 in the Tawer of London has
them for its 2 f bore ( Blackmaore {2}, p. 172, no. 242 and Pl 3), but they found little use vt after + 1770, and

i i 593, and pivoted chambers from + 1680, but
again not in China. On the whole development see Blackmore (1), pp. 58-9, 62, 64 Floalkes {2), pp. g4, 8.
Screw-in breech-block chambers generatly had sockets for handspikes

r, Moldovija, Sucevita) have pamnngs de:
eprorduee what are perhaps

L s s e e £ e 8

Fig. 140, A fresco painti g from the extetior wall of the church at Moldovita i
drnein 1597, 4 deprets the siege . Byrannum eighty yrars ea
as well as crossbowmen in towrr on

Moldavia, Rumania. Though
e, Some artillery s visible on o
¢ht. Orig. photo,

paris,

solved when §. J. Pauly invented the cartridee, first of many varieties (o
come.*

When, early in the +16th century, the breech-loader entered China, it got the
name of fo-lang-chi'2, the *Frankish culverin’. But although we oceasionally use
this translation ourschves, culverin i not the right word,” yet unfortunately there
1s no satisfactory or well-recognised one, In + 15th- and + tbth-century English

According to R unciman ‘3 pp. 66-7, 108 6-17, 119, 126, the Turks, on the whole, took artillery a good
deal more seriously than did che Byzantines. In the city they had few cannon, and if fired from the walls the
recoil shook and damaged them, moreover there was a satpetre shartage (p. g4). The Furkish bombardment
tontinued for six weeks, but in circamstances difficult for the gunners, since their cannon facked
ings {pp. 97-8). However, Sultan Mehnset H was advised fi
of Gaera, who knew something atwat
founder from Hungarv, wha mannfar tur
snteresting, in siew of their later
the rise of the S¢
than the Grreke
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Fig. 131. Another part of the same freseo showing the field-guns of the Turks, which are made out significandy
larger than the guns of the defenders there ol poinung from the battlements Al the picees are viearl
puinted with dragan-seales, in ace ordance with the appelly

m 0 often given (o artitteny pieces

records these breech-loaders are described variously as ‘bases’, ‘port-pieces’ or
‘serpentines’. By the carly +17th century they are generally called ‘slings' or
“Portuguese bases’. The trouble with ‘culverin’ is that, like ‘saker’, ‘minion’ and
‘falconet’, it referred primarily to the length and hore of the gun; but so did
‘base’, which became the one with the smallest calibre. So perhaps culverin or
caliver may pass, so long as one realises its inadequacy, since it meant only any
long and narrow cannon *

To add reality to what we are talking about, we may take a look at a few
pictures of the breech-ioaders in question. An early type, dating from ahout
+1475, is shown in Fig. 132. Of Spanish origin, its barrel is made of four staves
welded together and bound with iron hoops; the chamber is still in place, and
the tiller may originally have been straight.> Next (Fig. 133} is a Portuguese
sling of ¢, +17920, cast in bronze, with tiller broken ofl, and chamber-cavity
empty.” The third (Fig 134} was taken in Benin, and mity be a Nigerian copy ol

P 1y Example of the fo-langch, A © ot hase” dorely called < ylierm .
warship, &+ 1475 Photo. Metropotitan Museum of Art, New York Citv, where
tesv of Helmot Nickel). This piece was dredged up near Sevil
fittrd undler trunnions. The barred is of four FasLAron staves welded ogerhe

3717 barret length 17v0", bore ar muszle 11 7 cm, ae breect

a Portuguese sling; its chamber is mj sing but it retains s toag tller * These are
the types of weapon which were called fo-lang-chi*

1) The fo-lang-chi' (Frankish breech-loader)

‘In +1523 the Chinese captured two Western ships in which they found Porqu.
guese culverins, These weapons were presented to the emperor and given the
name fo-lang-cki', following the Chinese appellation for these forcigners: then in
+1529 these guns were copied in China.’ So runs the conventional wisdom, but
the story is a good deal more complicated, as Pelliot showed in a remarkahble
monograph {53) on the Hoja and the Said Husain of Ming texts.* Actually, the
standard statement is the gist of the account in the Ving Shih ¢ which adds that
Wang Hung? was the one who presented the cannon at court.©

The official historians were basing their account on two books, the Sku Vi Chou
Tz La* (Record of Despatches concerning the different Countries) of Yen

* Tower of London Armouries, Blackmore {2). p. 170, no. 239, Barre! tength 5 f 2 in. Other breech-toaders
in the Tower will he found in Blackmore (2), p. 50. 10, 6, pl. 590 { Dutch of 4. 1670} which keeps an original
chamber; p, 151, no. 196, Pl 56 A (Portuguese of 7. + 1525} with a hooped barred 2 ft 10 in. long, very tike Fig
132; and p. 168, no. 234 {Malay or Filipino).

> Mendel Peterson {1) describes an expedition of nauticat archarology made by Edward Toker and Fdwin
Link off Hamitron Harhoar, Bermuda, in 1453 6. which recovered haif-a-dozen Spanish or Portuguese cutyer.
ins of this kind.

© Heowas really trving 1o identif theee characters, and cleared ap rhe hree,

Fhere was at smne point 4 Chinese peating envew aamed Homnd |
by Hija Hasan,







, ) A e W riang g Shih Fa Lt (Ming Politcal Ene
cyelopacdia) of Chhen Jen-Hsi* 141630): but both of these sav that it was 3
fower War Ministy oificial, Ho Ju®, who got hold of the guns in + 5 322, and that
later on copies were ease ar the capiral by two Westernised Chinese, Yang San’
(Pedro) and Tai Ming®® However, when in +1519 the famous philosopher
Wang Yang-Ming” id. + 1529), then Governor of Chiangsi, wa putting down
the revolt of a prince named Chuy Chhen-Hao!, he used. or mtended 10 use,
Jordang-chi cannon In his collected works there is a pie

e which he says thay
his friend Lin Chan®. armv commander against the prince, had his bronze-
founders cast So-tang-chi chhom

at this time —reonsequently the sweapon was
tleastin Fukien and Au:m:nyr belore + 1522, Moreover, there
had been another rebellion in the same province twelve years earhier, when
Huang Kuan' was prefect, and it had been put down largely by a volunteer
officer named Wej Shéng”, who attacked the brigands with more than a hun-
dred fo-lang-chi, and destroyed them © Therefore the Frankish breech-loaders
were a fairly familiar weapon wm the south as carly as +1510.

If this is the case, it cannot have reached China directly from the Portuguese,
because Malacea did not fail until +1511.7 Pelliot thought it most probable that
the guns came up from Malaya before Chinese people had ever met anyone from
Portugal,* i which ¢ase the word chi™ really meant ‘machine’ from the first, ie.
‘the engine of the Farangi, or Franks’, and then the syllable stayed on in the
transliteration of the name for the people® As Peilior put it: ‘on avait conny les
canons fo-lang-chi avant les ftrangers Fo-lang-chi’. At all events there was a perva-
sive association of fo-lang-chi breech-loaders with southern TEgions, as witness

known in China

* Chogop ob
" Dates of + 1530 (gth manth) sod + 1535 (8th month) are both given for this in
', See Goodrich & Fang Chao-Ying (1), PB. 141ae

@

ing Shik Lu.
Wang Win Chhéng Kung Chhizan Shu, ch, 3, p.oi2a
The evidence for this COMES, S e, from the Fukion Thung CHE™ of Chben Thhi (770
1834, ch. 267, p. 104, which was compiled long alterwards, but he used focal manuscript records, ad there is
no reason for doubting his account.

" The first Portuguese ship to much at & Chinese haven was commanded by Jorge Alvares and the year was
*1514. The first Porrugnese diplomatic contact was that of Tomé Pires and began in +1517. See Voi, 4 PL 3
PP 507, 534.

® If 50, things miust have happened rather quickly, as the first Portaguese visit 1o Malaces ‘was oy in
+7509. One wonders whether other sources sught not i b fooked for-—Spanish, or even English? On the
1514 contact see Chang Thien-Tsé L pp.as

" This designation of Evropeans was widespread alf pver Asia at the time, derived. ng doubt, from Arabs
talking of Frankistan. For example, the Yugn §th (o 40, . 6} alvwady wses the phrase Fu-lang!® for rhe
Macignoll embass Lo, p. 183 and th el 1o the ol T hang term for By

. ; e Farangs abso generated
Tlater

EELHE

G N PO

the Yieh Shan Tshung Than! (Collecred Discour

/,ﬁ.:%.m:m L who w

Swriting abour 44 5.1 e obthis Dosk of
abilia, he notes that the design came originally from ahroad, and in
the Cantonese gun-founders conld make the

[t is often sajd that the par hinese deseription of the fo-fany
loade 4 ; »

wder occurs in the Lhtou Hy e of F1560 and this Hrav 4
when one takes a cloger ook ane finds thay ¢ wng fo. 1
earlier memorandum, written in fact by Ku Ying-Hsi
with long ago as a dj St

meme.

ume only
M as well as the foreigners condd o

BY WAS quiting a much
g’ the seholu We et
ticlan” Whep, Kuwas Aoy
SaNoy in 1517 he be
arrval of a fleet under Fernio Peres de Andr,
guese ambas

nguished marherm
tendent of Forcign Trade ar ¢

SUPeTIN-

T AT eVeiwitnesy of the
ade, which broughy the first Porgy.-
ador to China, the ill-fated Tomg Pires. Whay e said abont the
_.?nnr._:u«::n annon must therefore have been v ritten long before m.:fZ :
about + 1525 or +13570, ; el

) \h.g report, which Cym:n.?&?m:& ¥5 did not getint the Ming Hui Tion, is
given in his Chhou Hai Thy Pien; i speaks of two Portuguese ,..2&,.@“"335% m?,u
Q.ﬁn:@,iaw R&S%TS?S&Y i.e. the ambassador, Pires, surrounded hy E:,H:s:‘

 with prominent no. 'CS wearing whige head-cloths mf&yrzriﬁ
\«th.,fnﬂqwd: tnces, Chhen Hsi-Hsien?, came imine
them, and the PArty was sent up to the capital, w, \
Foreign Tribute Missions (Hui Thung Kuan® fo
upset because the Westerners did not know the PTOper customs of civiliged inter-
course, and the embassy ended in failure. Actually, whay was much ::,5. 31 %.T
mnw.:m were the depredations of other Portuguese captains, and the -
plaints of the ousted Rajah of Malacea: Fhen follow:
(Figs. 135, 136):°

0 examine
here it staved in the Hostel for
T a year, but the Chinese were,

ter com-
s the passage aboyy the guns

e 7y .
This cannon (chhung”) is made of iron," and EARUTES five or six fpe

large belly and » wczw barrel. At the bulge there is 2 long cavity, into whick five smaller
o,mewAJ ?\S:ah, J¥ can be inserted in rotation, and these contain the gunpowder ?«
firing.® The 8un 1s wrapped on the outside with wooden E?,wwu:& @&y:% 53:,«5

hoops AS ensure that it does not sphit.” Four or five of these cannon are concealed hehing
sicde; and if an opposing ship comes PR One single shy

tin length, Iy has a

a ship’s bulwarks on each

* This text was firse noted by Parker 1

" Vol g, pp.srop

DVl L bl pp sgges The full details are in
pp. 42 8
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M NTAS, and o other country 'y ships can march it

When a cannon of this tvpeand its gunpowder formula, was submitted (1o the
throne) by an officer from the campaign against the sea-pirates, the gun was tested on a
parade-gronnd, and s range was tound to he only about 100 paces.” But i was ad-
mittedly an cffective weapon on shipboard, and it could also be used in the defence of
city walls, However, it was not much good for carting about on open batdefields.

Later on, when Wang Chhéne-Chaj f1e. Wang Hung) hecame Minister of War. he
songht permission to cast more than a thousand of such Lannon tor issue t (defence
Posts onj the three frontiers. One WPt was mounted on a2 wooden stand, so that it conld
be towered and raised, or turned 1o the left and t the right (for accurate aiming), Thig
method of mounting guns was originally developed in China, and did not come in with
the Portuguese.

Each :vi,anr;ouam:ﬁ fannon weighs about 200 catties, and its three chambhers
weigh about 30 catties cach. The single fead shot which cach one contains weighs about

10 ounces 4

The passage then concludes with a few lines which to some extent repeat what
has already heen said, extolling the universal mounting and recommending it for

i) Fleld-guns, siege guns, and garrison artitlery

After this, illustrations and descriptions of gnonr._aw&:w cannon are not rare
in the Chinese military literature. A cannon with a bulbous beily and replace-
able chambers like the Jo-lang-chi and called the ,mf.:w'o,\n?}?q:a::nw_,:m
magically (effective) gun’ ( fei shan shen phao®) is illustrated by the great general
Chhi Chi-Kuang? in his Lien Ping Shik Chi* of + 1568. There is no text 1o accom-
pany the drawing (Fig. 137) but the caption says that the cannon measures 2fty
in. long and weighs 280 catties. The Jo-lang-chi itself, with nine replaceable

* On o, 1aof the same chaprer, Chéng Jo-Tséng was not quite 30 optimistic ‘Although the arge Kuang-
Ung waeships use cannon,’ he vaid, ‘yetas they rise and fall in the Toughs of the waves they are dashed about,
and they cannot be sure of hicting the pirate shipa: cven of they do, they cannot hit many The f3-lang-cht
brerch-loader itsell may ot hit the mark — b T must savaf it Hoes there 4 nn ship which wilt nnt he prsive.

> this was the usual 3 f douhle-pace, it wautd mean about no0 fi, byt Ming Shik s oh oy Poa1Alsavs more
than 1000 3

" Mong Shiklater on b ta [
14 - te gy

Fig. 137 The flving-over-the-mountains ma;
S D 258, 4 work of + 158

Chi-Koang m LPSC (TC)
clearty shawn w5t was
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chinng'y and 1s described in the Ping La” of + 1606 with a diagrammatic iHustra-
non, Belore long the breech-loading principle was extended to quite heavy guns,

3#:,:2:& gun 25

like the “mvincible general’ (wu 1 fa chiang chin’) Mustrated and described by
Chhi Chi-Kuang (Figs. rgo, 141).7 This weighed 1050 catties, and was carried
into position on a kind of barrow, Here a good new term was at last found {or the

CThe range for grape-shot was over 200 {1,

ambers, 1 Rang

Cannon of this name we have already come across {p. 3385, but like all the

largest ones they swere muzzle-loading. Let us look at another one in the Chhon
Hat Thy Pien. that called the br
Chéng Jo-Tséng savs?

17¢ outhurst cannon’

(thuny fa kung™ " Fra 1y

Each of these weighs 300 catties or thereabouts, and fires 100 lead shot, each wetghing
about g eanies, Ttis a powerful weapon for assaulting city-walls, as also for attac king the
enemy when tens of thousands of them are gathered in massed formations. The stone
cannon-balls are as large as a small peck measure, and any object struck by them must
inevitably disintegrate. Walls will be penetrated, houses in their path will crumble, trees
hit by them will fall, and from any men or animals that get in the way blood will flow in
streams, H fired at a mountain-side, the balls will bury themselves several feer deep.
only are the cannon-balls not to be withstood, but objects which are struck by them will
‘rieocher and strike other-shiect r-parts of the-human-body-Jike mbs and trunks
thrown about in this way will also cause damage,

Not only are the cannon-hadls so powerful and frightening, but after the priming-
powder (i7) is ignited, the gas {chhi®) coming from (the explosion) is poisonous, the blast
can blow people 1o death, and cven the earthquake-tike noise can kil Hence before
fetring off a bronze outburst cannon 1t is necessary to dig a trench in which the gunner
can take cover before lighting the fuse. Then, as the fire, the gas, and the roar all go
upwards, he is protected from injury and death.

Of course it is alwavs necessary to guard the gun with a detachment of brave soldiers
st as to prevent the misfortune of the enemy capturing it. But if you are not attacking
strong defensive works, nor getting out of a dangerous situation, you do not need to use
this (great siege cannon),

* Tia Chi, ch, 5, pp. 168, tra, with two pages of deseription following. Fig. 138,
® Ch.org, p.oa8a, b

fia.
fon has hung® withowt the fire eadical, but properly kung® meant any great piece

PP 348, 350, o auct. The same pictare appears in HLE, proa, oh. 2, p. 24, with texton pp. 25, 34,
b, sdentical with that randlated here. 1t s also 1o WOC,
! Gne remember

fact 3t iy {derivarive]
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Fig 139, One of Chhi Chi-Kuang's vase- or botle-shaped breech-toaders (ef, Fig. 137) mounted at the front of
an assault wheelbarrow UVPC, ch. B3, pp. Bb, 7a) accompanied by four spears. The text says that there sere
therer supth canmon, one large and rwo smal, but onty 3 single She i shiwh,

And the text goes on 1o say that this weapon could also be used on board mr:uv., at
sea, if the vessels were large, and part of a fleet; it was also good for 954“&5&
the gates of cities or encampments. The design was derived from the countries of
the Western-ocean barbarians (Hsi-Yang Fan Kuo') in the Chia-Ching reign-
period {+1522 to +1566).

The passage further adds that just as the first bronze outburst cannons were
developed from foreign examples, so Chinese ingenuity (chhian ssu) v?&:na&.m
smaller version of the fo-lang-chi breech-loaders, and called it the f,&&.m:a-:.:
gun’ {chhien Asi chhung?), presumably because of the shot it fired. One of these is
in the Tower of London (Figs. 1450, #):* it has a swivel mounting though hardly
larger than a musker, )

By + 1605, when Ho Ju-Pin was writing his Ping Lo, even the terminology for

oy n £ a8 we ~ Pable « wwhere

CHT SRS

Fig g0, The culasse breech-foader applied 1o larger cannon; the ‘insincible general’ (wa & ta cang-chin on
its two-swheel carriage. LPSC ITC), ch. 5. p. 140,

tine’, ‘falconet’ and ‘saker’ had their counterparts in Chinese. Hlustrations 100,
now often show clear influence from the West, e.g. the field-gun with its trun-
nions (chan chhung') * the heavy garrison piece (shou chhung®)» and the siege gun
ornamented in very European style {kung chhung®), Fig. 145.° Variations in
elevation are shown by the pictures in Figs. 146, 147, with the quadrant and
plumb-bob at the cannon’s mouth, set in the howitzer case at 60°, as the inscrip-
tion says.” The carriage here resembles closely those of late + 16th-century can-
non in the West.* Finally, the ‘tiger-cat mortar ( i pias chhung*) is illustrated
{Fig. 148) in the act of bombarding a city, which with its church towers and
crenellated walls seems likely to have come out of some Western gunnery haok |
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Vable 5. Artatlery preces described in'the Ping Lu (+ 16u6)
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Table 5. Artillery paeces described in the fh)g Lu {(+ 1606)
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PPt Al CAUROIL G the eraof naseent capitalism, were mdeed now making
all the running. In + 1500 or soon afrer. late in the Wan-[ retgn-period, Chinese
artiflerists obtained a cast-iron cannon arger than any hitherry known, from
some European ship. The Ming Shif savs:?

At this time, a ship arriving from the West {Ta Hsi-Yang'y hrought an enormous can-
non, which got the name of the red C-hatred) barbarian Qurd (hung § phasty Ty measured
aver 20t tong, and weighed as much ay 3000 catties. 1o conld demotish any stone
citv-walls, and its carthquake-dike roar could be heard for several dozen & around.

During the Thien-Chhi rewgn-peniod i+ 1h21 1o 7} the {nkd) name of"great general’ (4
hinng-chiin'y was given 1o 1. and officials were sent 10 payv honour o 41,

During the Chhung-Chén rewen-period |+ 1628 o 431 the grand secretary (/g Asueh
shiaty Hsi Kuang-Chhi® requested the emperor o issue an edict commissioning Wester.
ners o fabricate weapons of this kind.

[t will be remembered that H t Kuang-Chhi was a great friend of the Jesuits,
5o this text immediately plunges us into the strange story of the apostles of
Christianity engaging in gun-founding for the Chinese governments of the day.
It began in a relatively small way, with the Jesuits marginally involved:d be-
cause from + 1620 onwards the danger of Manchu incursions and border fights®

caused the Pekin, government, urged by Hsit Kuang-Chhi and other officials, to..

took with favour on the idea of ,..:S.:z,n Portuguese artillery detachments north
from Macao to oppaose the Manchus.! The first group of these gunners set out,
with some cannon, in + 1621, but failed to get through; the second, consisting of
gunnery instructors, arrived in Peking in the spring of the following vear.? Ur.
gent invitations, however, continued, and the colourful Jesuit Joao Rodrigues
{Lu Jo-Han®}* went with athers to Kuangchow early in +1628 to arrange for a
larger detachment, then accompanied it himself as interpreter. It was com
manded by an artillery captain, Gongalvo T'eixeira-Clorrea (Kung-Sha Ti-Hsi-

“ Ch g2, po1th, i auct. Ofien afterwards quoted, as by Ling Yang-Tsao in his Li Skao Phies of + 799
ch. 4o {p. 650).

grain of Confucian officialdom, but they gencraly played along with popular feeling.
We have often discussed him and his work, . Vol. 1, P 149, Vol. 3, pp. 52, 110, 447, and Vol ¢, pt.
pazsm. The fesuits called him Prxctor Paul'. According to Matteo Ricei's Account and Hyi's bingraphy in
Ming Skik, ch. 251, p. 139, they discussed togesher oot «nly astronomy. mathematics and calendrical wienee,
but alsn the modert: firearms of the West,

? A gond hrief account is that of Cooper (14, pp. 134

* We shalt see something of this at closer range from the qunnery Poine ol view in a few moments (pp. 108 1
and Figs 152 10 155 briow)

" Alreadh i £1457 4 force f Postuguese gunsers and
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d the Governor of Kuangrhow
73 Pires ¢y, pp. 1ol £
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but did not stav long

Hua, the Governor of Tén. -

and gunnery with Hsiit Kuang-C.

there ina moum of troops in + 1632, an

escaped. Afterwards Rodrigues WIDLE 2 c:_of "

entitled Kung-Sha yiao Chung Chi’ ../?J:,v,_a of i

Vo). At some point during their stay at ?,_,Ee,rcs, a |

by Chong Tuwdn® came through, and Z:;w,_,n:ﬂ; t.dé::x,_ tie.

entific and technical books, including one \,.ab\,girs af :a?ma = e

not have the Chinese title, but quite probably it was 5.., lz;zﬂm I3 §4@ A
Shuo® {Nustrated Treatise on 5;%31: Au,ﬁ_:sai_v, ,L,:n.r _E,L ,aw: S.::”,\:M,
Chang Tao® and Sun Hsiich-Shih” in + 1825 or just _:._cw,ﬁ in .,c:.%ﬂ.ﬁ& J:.ﬂ.
the earlier expeditionary force of Portuguese ,m:_.___mmzan?r ?x\_“_m:,ﬂmﬂw ”.F.M.w:;
to Ching a pair of quick-firing guns of some r:i. Finally he n:‘. 3ac r.» b : mrq.
and died there later in the same year.® All this goes o .mrcf two things, :
intense interest which Chinese and Koreans Tzr took in m:_.ovapj A:M‘w.wﬁ_w
developments at this time, and the natural, if regrettable, connection

r_mmﬂwﬂ”“wﬂ%:pvvn:a& followed inevitably from the new mrvxw:m:ﬂ“ Mi F::_.T
pean armaments—the Jesuits were the most rz::..,a .\,:& scientific ,,,ﬁ.nqﬂ_arm
available, so they were “drafted” into service.f :,, + 1640, in A_:. _.,XEM «_ﬂ :_wﬁ of ,ﬁ e
Ming dynasty, Johann Adam Schall von Bell ¢ ﬁ:mdﬂ.?ff ang®)® ¢ *,w WQMMM
o?r,n ,».w:.ozc_.:wno_ Bureau, was called upon to advise :_aoE.”ra .?Z_ wa»“_;a_“ﬁ &
Peking, and had to do so again in + _mﬁw, «ro:nr rm,a:,,m:.( uﬁw_m: Mxmrﬁ ,w Mﬂr.a
,::.:,i +1642 he was visited by the Minister ﬁ.:» War, n&rn: I sin-G; _w R ﬁm:
invited him to set up a bronze cannon-foundry in the capital, and in spite o

vil i rvousnesy at having so many armed Westerners

) .Ziu. t.n_“ _un:_w.h.ﬂwﬂcu ﬁ.‘.:__«‘qw.h_nm M,:”ww_wnhiw.:mzw..?:? because of the commera _‘ interests J.‘ :ﬂ»
=l ,~ b ﬁw..::. wha ABER_ greatly by the Portuguese trade and wanted no weakening of the city ¢
Mﬁ“ﬁﬁhﬂ:mﬁ.a attacks b the Dcrh. They sotualte pard the returm travel expenses of the force

b i 25°* (add ). .

E MMNM««E_.. Mawwi M:nwas v rare, il exzant at all; on it see _«1_.2,
two Chinese Christian officials who were sent down u Macao ,‘“ﬂ_r‘.
Portuguese artiflery derachments were named Michael Chang and Pau
heen the authors concemed See Couper 15 pp 315 and Pt
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ardd all he could do was w ger their size reduced from 75-pounders o go-

wenty were cast that vear, and joo smaller ones in the

pounders: of th ar
folowing. 1t was at this time that he collaboried with Chiao Hsii' in producing
the book Huo Kung Chhich Yao! iEssentials of Gunnery), an admirable work,
which we quote from time to time. Schall von Bell survived both the end of the
Ming. and a wave ol severe persecution also, not dving 6ll + 1666, at which time
he handed over his astronomical position o another Jesuit, the Belgian, Ferdi-
nand Verbiest (Nan Huai-Jen').

ft must not be supposed that the Ming metal-workers were incapahle of
designing and casting good cannon themselves. In 1452 when m Shenvane, |
visited the home of a former warlord., Thang Yi-Lin', and found outside two
big guns, the larger one about 12 ft long and of 5in. bore. It had on it the follow-
ing inscription. which [ copied:

Great General Pacifving Manchuria. Cast for the Regional Commander-in-Chief and
High Commissioner for Military Affzirs in Lisotung, Wu Chitan-Tzo®, Arsenal Superin-
tendent and Regional Commander, Sun Ju-Chi®. Stafl Officer in charge. Wang Pane-
Wén.” Chief bronze-founder Shih Chiin-Hsien." Made on a fortunate dav. in the 12th
month of the 15th year of the Chhung-Chén reign-perind.

That was +1642, and the dav cannot have heen so fortunate, for only two vears

tater the Manchus captured Peking, and the cannon was probably used by them
during the ensuing century.

What happened to Schall von Bell happened also to Verbiest—a decade later,
the identical play was acted over again. Wu San-Kuci®, the powerful general
who had joined his army with the Manchu troops of Dorgon™ in +1644 to cap-
ture the capital from the Ming,” and then served the Chhing dynasty loyally for
nearly thirty vears, especially by his successful campaigns against the remnants
of the Southern Ming in Yunnan and Burma,® became in the end disaffected,
and set up a standard of revolt in Kweichow and Hunan in +1673. He pro-

* Schall von Bell (1), pp. 63, 808, ® Cf. Table 5, p. 385 ahove.

© Actually the Ming had already falien, and the last emperor had committed suicide, so the invaders were
liquidating a great peaxant uprising under Li Tzu-Chhéng!!, who had proclaimed a Ta Shun!2 dvnasty. This
hay afwavs been regarded as a classic case of class interest prevaiting over national feeling.

@ The Southern Ming were also capable of casting good cannon. and one of them, dredged up from Kaitak
Bay in 1956, now stands beside the Central Government Offices 1 Hongkong (Fig. - The inscription gives
the names of the three generals who ordersrd the casting, which was directed by a colonel, Hsiao Li-fen," and
delivered to the commander of the ardnance depoit. Ho Hsing-Haiang. ' The date was the tith month i the 4ih
vear of the Yung-Li erign-perind posiunels the last that the Ming ever had, 1o <
before the last sxtmetion of the line
What sery

her 5

s This was twebve vears

NI i

VG b A

Fig. 130. Southern Ming vannon rast in +1650, dredged up from Kaitak Bav in 1048, and aow sta
beside the Central Government Offices in Hongkong. See Lo Hsiang -Lin -4 Photn John Cranmer s ng

claimed himself emperor of a new dynasty, the Chou', in + 1678, but died of
dysentery that same year. [t was therefore perhaps not surprising that Verbiest,
who had been re-equipping the Peking Observatory with splendid bronze in-
struments from + 1669 to +1673.° should receive a summons in + 1673 ta set up
another cannon-foundry, this time for the Manchus.

Let us listen to the elegant account of another Jesuit, Louis Lecomte (Li
Ming?) written twenty vears or so later.”

After the Emperor had tryed many feveral ways to no purpofe, he faw plainly that it was
impoffible to force them [i.e. the troops of Wu San-Kuei] from the places where they had
entrenched without ufing his great Artillery: but the Cannon which he had were fron,
and fo heavy that they dared not carry them over such fieep Rocks, as they muft do to
come to him. He thought Father Verbiest might be affiftant to him in this matter; he
commanded the Father therefore to give directions for cafting fome Cannon after the
European manner. The Father prefently excufed himfelf, faying that he had lived his
whole life far from the noife of War, that he was therefore little inttructed in thofe affairs.
He added alfo that being a Religious. and wholly emploved in the concerns of another
World, he would pray for his Majefty’s good fuccefs: but that he humbly begged thart his
Majesty would be pleafed to ive him leave not to concern himitelf wirth the warfare of
this Warld

The Fathers Enemics “tor a Missionar is never withont fomes: the 1zht chat now thes
They sced the
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Canne
v hen the good and fatens of the Empire wer
cerned: that eafon o the Pl et
kept Correiponm o with the Pacmy, or w lealy becaute he had no retpest for the
Emperor. So that ad laft the Emperor gave the Father 1o mderitand, that he expected
obedience to his Laft Order. not only upon pam of lofing his swn Life, but alfo of having
his Religion utterly tooted vt

This was 1o b him i the most fer ~ part,and he was indeed 1o wite o ftand
vut for a nicety or 1t tiaple at the hazard of ofing 4l that was aluable. I have adready
affured your Majgetty [he sad] that [have very fittle underftanding in cafting Cannnon,:
but finee vou command me 1 will end aveir 1o make vour Workmen underfiand w at
o Books direet v ARur He tonk therefor apon homtelf the Care of this ork, and
the Cannon was proved before the Emperor, aod found 1o be extraordinary good. The
Emperor was to well pirated with the Work, that he pulled off his Mantle, and in the
pretence of the whole Court gave 1t 1o Father Ferbrest for o token of his Affection.

Al the Pieces of Cannon were made ven light and tmall, bur firengthned with a fiock
of Wood from the mouth 1o the breech, and girt with teveral bands or Iron: <o that the
Cannons were firong enough 1 hear the Foree of Powder, and light enough to be carried
theo” any, even the worst, Roads. This new Ardllery did every way anfwer what they
propofed from it, The Enemy were ohtiged 10 leave their Intrenchments in diforder, and
fon after w Capitulate; for they did not think it poffibie to hold out against thole any
longer, who could defiroy them without coming themfelves inc reach. . .

Muathemancal Infirumenss,

al was beca
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It seems that the Manchu artiliery had about 150 cannon, but {as Lecomte
says) many were 100 heavy for a mountain campaign, so Verbiest was called
upon to cast a lot of smaller vnes. Having duly organised the foundry lie east
twenty in the first month, then 320 during the rest of the vear* On a previous
occasion we could not help commenting adversely on the Christian ceremonies
that Schall von Bell carried out in his foundr ” but now Verbiest did not hesi-
tate to bless the guns liturgically with asperges and incense, giving to each one
the name of a saint, and inscribing it accordingly. He was awarded the title of
Deputy Minister of Public Waorks (Kung Pu Shih Lang) for his pains. By an
extraordinary coincidence, two of his guns are still preserved in the Tower of
London,® having been captured at the Taku Forts in 1860 (Fig. 150). One has a
legible inscription, which runs as follows:

General of Holy Anthori v. Cast in the 28th vear of the Khang-Hsi reign-period

{ +1689). Tt takes 1 catty, 12 tang, of powder as charge. and fires an iron bail weighing
3 catties. 8 fiang.® Height of the sight 6 f2n, 3 67 Official in charge, Nan Huai-Jen,

" See Bosmans §g,
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Orficiuds suprnvising, Fo Pao and Shih Seu-That Artisan, Wang Chih-Chhen. Cragte.
men LEWSTE id Yen Nag

Since this was the vear after Verbiest’s death, his foundry must have gone on
producing a whole series of cannon designed by him. Each has a solid trail fiteed
with a hinged traversing lever and elevating serew. Here we cannot refrain from
reproducing an imaginagive drawing of Ferdinand Verbirst aiming and firing
one of his guns (Fig, 1504" under the admiring gaze of assorred mandarins and
artillerymen. Verbiest o0 SECms (o have written a trearise in Chinese on can-
non and cannon-founding, but the title i not known and the rext stems to have
perished.

Leaving now the exploits of the Jesuits as cannon-founders, we must retrace
our steps a little to look at some quite remarkable drawings which haye come
down to us portraving the srate of artillery in China in the second decade of the
+17th century, They are hattle pictures contained in the That Tsu Shik Lu Th?
(Veritable Records of the Great Ancestor (of the Chhing Dynasty) with Nustra-
tions), first written in + 1635.4 This was Nurhachi®, who fought the Ming from
+160g onwards, especially after + 1616 when he proclaimed :m:.mm:,n:_vhwcﬂ of

a Later Chin {Hou Chin") dynasty..recalling that the Manchus waced thsiy

~ descent in part from the Jurchen Chin Tartars.* His first invasion of China was
in +1618, and he continued at war until he died in +1626.

When one studies the pictures in the book it is clear at once that the Manchus
are generally drawn ag mounted archers wiclding bow and sword, with the guns
all on the side of the Ming; but towards the end the Manchus are using firearms
t00.” A characteristic study of the ficld-guns is that of Fig. 152, which shows
Nurhachi’s cavalry taking a Ming battery from the rear® The eleven guns
shown are mounted on two-wheeled barrows, the handles of which form the
trails, and in front of each there is a shield, presumably of metal® Three are

* These may have been fater additions. Another of Verbiear's guns is preserved in the Hakozaki Shrine o
Kyushu in fapan.

* 11isthe frantispiece of the second volume of the poputar book of Caillot (1}, published in 1818,

© Du Halde (1), vol. 2, P- 49; van Heée {17); Pelfior (551, p. 192; Phster (1), P- 359 It was not known to
Cordier 181, but Dr Hei Te&-Tiung teths ug {priv. comm | rthat i title was Skhew Hei The Shuo' and its daer
+ 1681,

* The text is in € hinese,

compheared (see Humumiel {;
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partly or whollv overturned, and the gunners are dead or fleeing. Between cuch
gun there are fe-barrelled bird-beak mus prongs® at the frong endd
as supports;” six of these can be seen, but none in use. One gets the general
impression that the Chinese artillery was good when emplaced, but rather Lack-

K Normally 4 shickd,

prongs promrading beyoud the

e cleven fiehb gutis showsn are

Fra.

i
€ Another picture i Fig. 133) shows a frontal attack on a Ming battery by Man-
5 chu archers, both mounted and on foot, with N
£Lz the right-hand bottom corner. Again there are the field-guns and
e protect the gunners.” but besides these one can see five more Zuns s
N on the parapet of the entrenchinent, with a bombardier fust about
EINE . 3 s i
SRR at the bottom on the left.” The priming-pans of the cannon are carefully drawn
=% iz in, and twelve of the bird-beak muskets may be noted. this time single-barrelled !
ER Double-barrelled muskets appear again, however, in Fig. 154, where the front
pLicz line of Khang Ying-Chhien's! men is firing six of them, while he himself is indi-
A cated commanding behind.® The musketeers have quilted armour, but not the
E %= 3 a— g q
Figp swordsmen with round shieids.
mmnu < The two-wheeled barrow-carriage was not the only way in which field-guns
- L ) £
Fzi: were mounted at this time, for Fig. 155 shows another frontal attack on a battery
X —— - S —— . e e —— - o -
‘WMM,M by the Manicht cavalry," and here the guns are all attached to what we can only
.m.hfw 4 call ‘carpenter’s bench trolieys'. These trestles seem at first sight to have wheels
FomZ h
3 & €< at the end of each of their splayed legs, but a more carefu! look suggests that they
“ N . « . e 8 y
TE¥: .- were simply round flat feet, in which case the mobility was very poor. Twa of
iz these trestles have overturned in the combat) This curious type of carriage
253 " appears again in other illustrations. such as that depicting Nurhachi's siege of
2w = L A Y N . -
F3:3 m Liaoyang, which fell in +1621. Here they are all mounted on the flat ground
X L . B L
223 between the city-wall and the moat, and in several cases the gunners can be seen
Ly . . ) i L .
S applying their match (Fig. 157).* One could hardly get a hetter insight into
3233
,mxn €& * Anyone wishing 10 set 3 photograph of such prongs in contemporary use may find it in Stone ( . 265,
~ 3 m = fig. 328, who calls them ‘A-shaped rests”. The example comes from the Lamut, a Tungusic people in Siberia,
o Ent And the Chinese army still had them oa it muskets in 1860 {Fig. 156).
m Er X * Ou muskets sce the following sub-section, pp. 429 8.
6 & B © Under the general Phan Tsung-Yen?, who can be seen in person in the left-hand top corner Nurhachi's
EF =] men are opposed by a few Ming archers, who da not seem 1 be doing anything however
3 . 3 : x£73 7 ? Onr gun-carriage fsatready overturned
— e —e. o : g T g 0T PO ey 3 w z= * This tack of any form of carriage or mounting appears also in another drawing, which depicts the death of
: PERL ! Py Ming general Liu Thing’ in + 1619, On the whole campaign of this vear see the paper of Huang Jen.Vii
@Jii..j@%}, &ﬁ@iu@;ﬁiikj«i, S5 E )
X [k (them can be seen firing, i the tnp rughs-haos
o e T s ot e | T
3 - ¥ - by 4
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Fig. 156. Prongs sull in use on muskets in 1860, a drawing from Hatchings’ Catifornia Magazine for June of that
year, p. 535. Ref. courtesy of Michael Risen. The prongs are shown erronenusly, however: they were evidently
intended to help aiming when firing over 2 parapet or on the ground, and should therefore curve in the same

- direction as the butt {cf. the TT3LT illustrations). The present artist was not the only one who fell into this

mistake, for it was also made in the illustration of Allom & Wright (1), vol. 1, 0pp. p. 87 in 1843, depicting a
military guard-station at Thung-chang-fu on the Grand Canal. Cf. Vob_ 4. pr. 3, Fig. 718 above.
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workd of tearning has perhaps been unduly dazzled by the cannon o
so that the real achievements of the indigenous artilere have been s smewd

overlnoked.,

All through the +16th and +15th centuries artillery was very prominent in
the Chinese culture-area. One can see this from the many memorrs of adven-
tures and narrow escapes in those troublous rimes, especiathy when the Manchus
were fighting the remnants of the Ming, and both were in arms AZAinst ¢
popular leader Li Tzu-Chhéng' and the tyrant of Szechuan Chang Usien-
Chung®. They constitute a whole genre of literatare. For example, Shen Bsiin.
Weit went with his father w0 Szechuan in + 1642 at the age of five, then lawer §
lather was martyred by the tyrant, and he spent the rest of his vonth escaping
from manifold dangers, as he tells in his Shu Nan Hsi Lish* (Records of the
Difficultics of Szechuan).” by which he meant something equivalent o our
own +rsth-century phrase: “battle, murder, sudden death and orher inconve-
nicnces’. In this book there are many references to gunpowder, gunfire and can-
nonades.” Another writer, Huang Hsiang-Chien®. who described a decade of
peregrinations escaping from combat zones (+1641 to 51), speaks in his Huang
Hsiao Tzu Wan Li Chi Chhéng® of ‘hearing the noise of cannon, and seeing the
distant fire and smoke'.® In ariother place,-he savs that ‘the sound of gunfire was
like thunder, shaking the very mountains and valleys'.c Similar descriptions
come in Pien Ta-Shou's’ Hu Khou Yi Shéng Chi® (Life Regained out of the Tiger's
Mouth)®of + 1645, a book so called because after having devastated the tombs of
Li Tzu-Chhéng’s ancestors in order to stop his conquests, he actually fell into
the hands of one of his commanders, but managed to escape therefrom.*

Nor was the age lacking for inventors, such as Ong Win-Ta®, who presented
improved firearms in +1546," while in the same year Chang To" offered pro-
totypes of four-barrel and ten-barrel guns made of bronze, and capable of a
range up to 700 paces.' In +1596 the judge Hua Kuang-Ta" presented further
gunpowder-weapon inventions made by his father There were also great artil-
lery generals such as Chhen Lin", whe was prominent during the second inva-
sion of Korea by the Japanese in +1597, and fought some decisive naval battles

* Further information on the carly Manchu use of actillery can be ohtained from Tanaka Katsumi (71 He
fixes the first use in +1628, and says that it was very prominent in +1644'5, hut much less 5o in the war
against Koxinga (Chfng Chhéng-Kung!¥), who apparently made jittle use of fiekd-guns Tanaka noted that the
artillery arsenals were alwavs under the Eight Chinese Banners

" CL Struve (11, pp. 346, 362

* Fgopp oaak 33000 30h

TP b © FaChuan, p. 34 " P bk

UL Himmel 12
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ang-hua against the Japanese, and re.
P0 of their ships upon the port-town of Phy-ki
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The following century also produced some
give the life-story of just ane, Tai Tru.* H; b

remarkable inventors. We mav

wraphy runs as follows:’

Tai Tru, whose other name was Taj ,}Am:‘x:p:a, was a Qr?q:,%usm man from
kiang! His remarkable ingenuity appeared even while he was still young. He himself

made a gunpowder weapon which could hit (a target) at more than a hundred paces
away.

In the beginning of the Khang-Hsi reign-period (+1674) Kéng C ing-Chung® re-
belled in Chekiang, and Prince Giyedy “hich-Shu™¥ led government army south
o overcome the uprising. Tai Tru as a simple commoner or private scholar joined this
army, and presented a design for a rapid-fire machine-gun (fien chy huy chhungy ! Ing

¢ i :
o ) 8 - Western officials,
ce were presented o the ) B
P ke e 1 ta desgn and make a “mother-and
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g E his weapon was among ¢ ; : «
o , is in the expeditionary force of Givesu against Kéng
{his partin th pe y ) B, N o

Because e oron
1 " S e territory, ar fzuowan g ) o
d s was restored over the ; ’ o e
P M o Yuan Ta Fu SHik®). Returning 1o the capital) r;r rd 1 him on
) " cha recogni s b ry abili examine
M:J_M_W:cn‘ Hsi emperor, who recognised his Literary ability ane wx e tom on 1
o ,,MWWHMM: H/:QNS:A. in Springtime’. So he was given a «xM“ »w: M,ﬂ:m yln Ao
vcﬁm: .,:;. \,m,\:s Chiang®), and (then), together with Kao $hi M‘_\N e
Y . N 3 cror’s secretaries), and late 3
Shu Fang'! (2 f the emperor’s secrets he Yang Hain
» Nan Shu Fang™' (as one o : e e
T :.M /..5 f 3 r, t in astronomy and mathematics, but i::«ﬁ i . tin
Cotomed Primee? usti d Music)’ was being edited, his views were not in
N inciples of A stics and Mus 3 g e . : ere vot i
e s c”mwwM: Huai-Jen" (Ferdinand Verbiest) and the other Wester
agreement with those of Nan - Verbi na e
unnnmmx everybody envied him, and was at M,ya same time je w.cmw A+5 T
" Cntortumat ly there was 2 person named Chhen Hung-Hsiin”, w
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shape was like that of 3 bhalloon-g sitar (phi-pha®). The Sunpowder and tead balfs s  yas,

hiem wan®y Were all containied within the back of the gun, which was opened and closed
by means of a wheel mechanism (chi fun'®). There were also two parts fitting into each
other like male and female. If one lever was pulled the gunpowder and lead bullets fell
automatically into the barrel, whereupon the other mechanism followed suit and moved
all together (sui chih ping tung'). The fline was struck, the spark came out, and the gun
fired off accordingly. Afier twenty-cight rounds, the magazine had to be refilled with
bullets. The design was in principle similar 1o that of the guns of the Westerners (chi
kuan chhiang'®). But the WEABON was not at that time widely used, and the prototype was
kept at Tai’s home. This was still in existence cduring the Chhien-Lung reign-period
{(+1736 to g5).

When some Westerners presented ‘o

oiled intestine (helical screw) bird guns’ { phan

__ .
. PP thy, 197,

Nb.?bw'vnsw, in Goodrick & Fang Chao-Ying {1}, vol. 1,
@ CL p. 367 above

L p. 578 above, © O p. 277 above.
“ CL p. 321 above. ¥ CL p. 232 above,
* Itisnot generally known rhat in + 7588 Sir Francis Drake was st fird
as fate as + 1603 improvements 1o this system weee still being
Y Parker (4] was right, the fapanese were d;
carton “thunderciap bombs’ thrown from trebuchers,
' Chhing Shih Kan, ch. 504 (Lich
Chhi-Hsiung & Lis Ju-Lin ()
© This i 10 say that he
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farmer died in +
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canvassed. See Blackmore (1) pot2
inctly backward in fire-weapons af this time,
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3 Cntury engineer and inventor, which we told varlier on®
Even in our own time and in the Western world, four centuries after the Seien-
tific Revolution, the only avenue of promotion in technical ser

LN, the

3

often from “hlue-collar’ practice to ‘white-collar’ paper-work ®

If we look at Tai’s inventions in order, we see that the first must have been
some kind of quick-firing machine-gun, Tt was a time when people everywhere
were trying to make devices of this kind-—fnr example, in Samuel Pepvs” Diary
for g July 1662 we read that the attention of the Roval Sociery was drawn 1o a
‘rare mechanician’ whe claimed to be able ‘w make 2 pistol shooting as fast
as it could be presented, and ¥t o be stopped at pleasure, and wherein he
motion of the fire and buller within was made to charge the piece with powder
and bullet, to prime it, and 10 bend the cock'® But the problem was not practi-
cally resolved till +1718, when James Puckle developed his breech-loading gun
with a revolving set of chambers which could fire sixty-three shots in seven
minutes.® Thereafter the line led straight to the multi-barre] ‘pepper-box’ pistols
and revolving ‘coffee-mill’ guns of Ethan Allen {1837} and others,” therice fo the
Gatling gun of the American Civil War (1862)" and the Maxim gun of 18842
Chinese antecedents for Taj Tau’s efforts are casy to find, for we have already
described {pt. 6 (e), 2, iv) the magazine crossbow, widespread in '+ iBth-century

is all 100

Ming use; as also ‘PP 2b3-4) the magazine eruptor, which may well have been
common considerably earlier, indeed back to +1410 or even +1350. All the

same, we should very much like 1o have further details about Tai Tzu’s guitar-
shaped machine-gun.»

The second of his exploits is more difficult 1o pin down, but it could have been
some kind of screw-chamber breech-loader. If it was a variety of musket, as one
might at first sight suspect from the name ‘bird-gun'J a screw of one sort or
another was evidently involved.* Here riffing would not come altogether amiss.

o Vok g pe2, pp. ggf. .

® Tai Tru's engineering skill became legendary, A century or more fater, Ling Yang-Tsao averred that
Verbiest had tried 1o cast cannon for @ year without success, while Taf Tan, when called upon by the emperor,
succeeded in ight days; 17 Shao Phirn, ch. gn {p. 650). They wese certainly coniteriporaries and knew rach
other, s0 Tai probably knew Verbiest's cannon-foundry two, Earlier, Ling-says that Tai made Jo-luwg ki
breech-loaders, -which s not at all impossitle, but he ends by garbling the third exploit of the shell firing

mortars.
1), Everytman ed., vol. to P 278, noted by Hall {53, pp, 3585, CL Birch {1}, vol, 1, progeb.
? CF Reid {1}, pp. 161§ © dbid. pp, sog-4 T Ibid. pp. aey .

* i pp, 202, 245,
* Another foreeunner was the magazine musket [l 1oy chhang®) desivibed by Chtii Chi-Ku
(see UHHS, oh. 1 Pora b, and dater PL, ch, 1g, Po3ndl. An ron gid
inty the barrel, Bar € regarded the
ke of complery
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general military use did not come in m:z_ m%‘ ,my:w@.a,: a“? Ew e o tifing
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WB%MMN?W«& and last of his designs was fairly clearly a wra:;:.:, 5 ~,_‘J”w,.,w““~,*”ww,ww”w,
.,,n_a burst and released other projectiles, falling aoﬁ.: :W: ,. e e
EMWNM from a firework rocket. Shells had been known in ,M._»_x_,,‘,;;ﬁi_nxi -
M“lr.na::q«\ Feuernwerkbuch, probably of + 1437, and they :w .M:E: eady in
.ﬁwﬂ:lo,m De Re Militari of + 14607 Moreover, we met wexry ke them
China in connection with eruptors (p. 264, cf p. 31 ﬁm; 4,,_%; vl e
back to the +15th, if not the +14th century; w:m.%@ were " o above),
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T o into their own in a memorandum addressed to the on ~ oy
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:m.ﬂﬁwwmmmzmw« in the war against the Eleuths at the end of the s¢
Mo f the period of the Opium Wars® reminds us zwuz) a ,.:.,wx“wmﬂwm

Zm::AM... . mse,ﬁmm.o:« was made at this time by a mwssﬁwxzn { L:w_‘:z“ wwmw ?&.
m%:-“mw M“ﬁﬂ&_ in'; some thirty years before its adoption in the West.
ung L. Rt b

i (5), p. 175 In the Codex Atlanticus. .
“ MM.%M__‘.V.,‘_W%JM“-.M. 143, Certainly by +1540 {Blackmore {1}, pp. 13-15}
¢ Reid {1}, pp. 167, 20g. .
i ¥ it his Li Shao Phien, ch. 40 (p. . ;
Wi Miionislinaprbive by the Rumarian (Moldavian) scholr,
%:Emm see Cordier {1}, vol. 3, p. 271, and Val, 4, pr. g above, p. 149, wit .

ent 2 3 which eaws the enbiassy
e o Sror Msc,
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O daRamoto Shud” had dese 1hed Szzcz;?c:%:n n his Tasks
Chiizdhd®, with Hlustrations in traditional style, showing tatare bellows® and the
boring of the harrels, bt his monlds were stil] of sard.’
Kung Chen-Lin's inven ion was all the more piquant in that ¢
for making iron tools had been known and used in China anciently ? ag the
=qth-century finds from :&Jm;s:n in Jehol bear witness.* Such moulds are in
wide use still today, sinee they have the advantage of producing a chill casting
with increased hardness ang vesistance to wear. To avoid any risk of adherence
of the casting to the mould, a dressing of plumbago or lamp-black is usaaily
applied, but this is probably not essential as long as the volume ratio of mould 1w
cast metal is sufficient o avoid undue mould heating and damage. This was an
astonishingly high development of metallurgical technology for the Warring
States period, and it was remarkable that it should have appeared again at the
other end of history. ! Afterwards the same process was announced in 1873 by
three invenrors &E:_ngsm?, Lavrov in $¢ _uﬁzmo:nm, Uchatius at Vienna,
and Rosset at Turin, Of course, cast-iron moulds or ‘coquilles” had been used for
casting iron cannon-balls in Europe from + 1514 onwards, a practice seemingly
introduced by Frangois Gilbert of Dijon .2 The rapid cooling of the surface-layers
gave the skin a white (ferric carbide) quality, hardening it and increasing jss

7 (]

ast-iron moulds
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Mhéng’, which eventuaiy s X S o be defeated in their tur
MEWA Mm Ming emperor, and capturing ?Ezm, only fw b the Manchus from the
the last | ¢ or, an apened the oates to Mlanchys
i 11 San-Kuei® who opened ol 4 s covirpu four b
by the general Wu San-R hould help him to recover the coumry for th

: intention that they ! - themselves
with the intention ' empire for themselves,
MM“MM As history so well knows, they :zwvx o wwwwuwwc for he made explosive
R ctiong with military te B2 ctive. As for
Po Yi had other connection s (ti nu'), both said to be very effective. As Mi
Cpoaay ing-trap guns s B N . o as the Wy
ine i) and spring-trap g aker of telescopes, as the W1
mincs (11 14) nan ﬁw: Y iin-Chhiu, he was also 2 maker of ﬂ:w 5* i a militare
the younger o mm but there is no reference o his use o :ﬁ the title Ching
i his OIS, e . (. o At the > &
Hien Q:ww o he wrote a book on optical instruments wit
context, However, e o Fine
. oy ave gotmto pr . 4
1§ - seemns never to have g Al inventors of the telescone.
Shib*, though & tually have been one of the several inventors of ¢ e Mrﬁ
Yo Yii mav a¢ - . ing i runnery, :
TN i :Eumme he deserves much credit for applying it Mc w 35% time any
but in any m rm:«i about +16195. This seems to precede m,é ,_ ?32. of the
. ; 3 . . . ras already aware -
s have M‘mv% n in Europe, though Galiles in + 160g was alre M o
imils st & ' : as S rALed E
Similar PP F.ﬁ the telescope in naval warfare, as he %333% “.r same century
i S€ O the telend ignoria in Venice. Later in the same century
mcm.wzw MM the high officials of the Signoria in Venice. Later
inciden E -

yptical sights were proy sed by the uow it Francesco de Lana, in his & agisteriam
P g propo Y 1y S h & £
nc&gqn« et Artis of + _AwmA\ and the wﬁMEOwQCS of a MOST?:m, Awmm.m..cgvﬁ Wa g ~,~3
2 e ) %

T a 3 19E ™Y ahnink

was-described i theOculus Artificiatis Teledio e

efficiency of fragmentariont But this Was 3 much simpler matter than the casting
of cannon themselves,

There is one last brilliant innovation which calls for description here, and that
is the use of telescopic sights with artillery, or perhaps it would be better to call
them spotting telescopes. Knowledge of this arose when we discovered in the Wy
Hsien Uhik* {Local History and Geography of Suchow) a remarkable account of
two ‘optick artists’ of that city—Po Yii* {active between +1628 and + 1644) and
Sun Yiin-Chhiy® {active between + 1650 and +1660). Of Po Yiiitis said that

in the Chhung-chén reign-period [+1628 1o + 1643], when the rebels invaded An-
Chbing” {i.e. Anhui province] the Proviacial Governor Chang Kuo-Wei® commissioned
Po Yii to cast bronze cannon. These had a range of 30 1, and whenever they were shot
off they did great execution, because (the gunners) had telescopes (chhien /i ching®}, which
showed just where the enemy had concentrated his forces)

* This alse was reprinted in Hei Kuy Py Ik, . 86, pp. 1
®CE Vel 4 Pt 2, pp. 972 8. and Needham {32}, p. 19 and figs. 72, 33,
" Repr in NKKZ, vol. 1o, no. P ghy
Centuries befare Exrope knew anyrhing shout cast iron ut all,

© Figured e.g. in Needham 134, figs, g8 of p. B, The effective
157 and Ching w?z&%ﬁ:& 12}, Ching ChenTo {23 was dear ¢
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