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NOTES ON THE JAPANESE
TORH.

By Samuel Tuke.

No one who has ever visited Japan, not even the most cursory

of haste-impelled globe-trotters, can forget the curious but

picturesque gateways which form so characteristic a feature in

the Japanese landscape. As a rule, they serve as entrances to

shrines or temple grounds, venerated spots, or funereal en-

closures
;

but they not infrequently appear in all sorts of

unexpected places, where it is difficult to assign any satisfactory

reason for their existence.

Every one who has been over the Nagasendo, recollects the

Tori-i TogCy “the pass of the Tori-i^' where the old road passes

through a Tori-i planted on the summit of a pass. It is

impossible to wander over the sunny, flower-decked hillsides,

and through the mysterious, shaded valley groves of Dai Nippon,

without coming across numbers of these curious structures.

Let us pass beneath one at hazard, and, having done so,

leave the main track for a narrow footpath through a dark

grove of cryptomerias, a few steps along which will bring us to

a flight of moss-grown stone stairs leading up the steep hillside

to a terrace of masonry, upon which, half hidden in a grove of

sacred trees, stands a shingle-roofed, wooden Shinto shrine.

Having climbed the steps, we pass beneath a second Tori-i, and,

having deposited a few coppers in the offertory chest, placed

for its maintenance in front of the little miya'' we stroll round
to its further side. There, at the back, we may find yet another

little Tori-i, and a path by which we can clamber for a short

distance further up the hillside. But soon the track loses itself

in the tangled brushwood and luxuriant growth of weeds ap-
parently leading nowhere. So we retrace our steps, and, leaving

the shrine behind, go carefully down the damp and slippery
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stone stairs and reach the main path and the sunlight once
more. Further on we come across another To7n-i^ this time,

perhaps, rising from a jungle of tall bamboo grass, with here
and there a tree of some sort, and many an azalea bush or trail

of wisteria in full blossom. Again we leave the main track to

pass beneath the Tori-i. We follow the narrow footpath, which
leads us on and on through the jungle of grasses and flowering

shrubs
;
here and there we notice a few strips of paper tied to

a bush, or a straw rope, evidently placed in position by some
devout hand. Perhaps the path grows steeper, and the trees

and bushes denser, when again our path vanishes in the under-

growth, or possibly branches in several directions only to lead

us nowhere. A second time we retrace our steps
;
perhaps we

have passed some forgotten Shinto tomb or graveyard, which
has given us no traces of its existence, owing to the thick masses
of vegetation which have for years overgrown it. So we return

to the main track again, none the wiser for our exploration,

though our minds may be full of conjectures as to the object

of that particular Tori-i.

But, as every globe-trotter knows, the Tori-i is as common
in the cities as in the country districts of Japan

;
it is also a

familiar object to those who, never having had the good fortune

to visit that country, are, notwithstanding, lovers of Japanese
art, and know something of the salient features of Japanese
landscape from the works of her artists and artisans. Perhaps

no artists have better reproduced these salient features in a form

intelligible to the uninitiated foreigner than Hoku-sai and Hiro-

shige. If any one wishes to recall the forms of the Tori-i

distinctly to his mind, he has only to look through the Fu-ji

hak'kei^ or perhaps, better still, the Smni-da gawa rio-gan ichi-rany

or the Fti-gakiL san-jht-roFkeiy and he will find his memory
sufficiently and satisfactorily refreshed.

Every one, however, has not Hoku-sai’s works at hand, so

some plates have been appended to this paper, which, with the

aid of a few photographs, reproduced in Plates L, VI., and VIL,
will convey a far clearer idea of the Tori-i than any description

in words could possibly do.

From these pictures it is evident that Tori-i are not all of the

same form.

The simpler, though not necessarily the most archaic form, is

55f>643
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that depicted in Plates II. and V., taken from the Sunii-da gawa
rio-gan ichi-ran of Hoku-sai, which I have already mentioned.

Across the top of two upright cryptomeria stems, denuded of

their bark, raised at a sufficient interval from one another to

form a gateway of the requisite width, a third similar stem is

placed, the ends of which project some distance beyond the

uprights. The frame so formed is further strengthened by a

second horizontal, more slender than the upper one, and having

its two ends morticed into the two uprights.

The more complex form is that admirably depicted in Plate

III., a reproduction from one of the plates of Hiro-shige’s series

of the Fu-ji san-jiu-roFkei (the thirty-six views of Fu-ji).

An examination of this shows us that the uprights (which

are no longer upright, but lean a little towards one another)

are embellished with very simple pedestals, and, further,

that the carpenter has smoothed down the roughness of the

natural tree-trunk
;

that the upper horizontal is squared and
provided with a little gabled roof to prevent it from rotting

through wet, and that

its ends are slightly

curved upwards at their

extremities
;

that the

lower horizontal is also

squared, and that its

ends pierce the uprights

and protrude beyond
them, almost as far as

in the case of the upper
horizontal

;
further, that

a little upright stay is

placed between the two
horizontals exactly in

the middle.

These two forms are

sometimes considered to belong respectively to the two religions

of Japan : the former and simpler (Fig. i), to the Shinto worship
;

the latter and more complex (Fig. la.), to Buddhism.
Plate IV., taken from Hoku-sai’s thirty-six views of Fuji, seems

to demonstrate the fallacy of this idea. For here we see the

two forms one in front of the other, evidently marking the road

Fig. I.—So-called Shin-to Toki-i.
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to some common point of veneration. In fact, if we accept

Ferguson’s statement, to which I am about to call your attention,

that the Toran of India is the ancestor of the Tori-i, it appears

probable that the more complex form is the older, and that the

simpler is nothing more nor less than a rustic copy of a more
highly developed original, which formed an integral portion of

the architecture of a religious cult older than Buddhism.

There are, indeed, some who tell us that the Tori-i is a form

of Buddhist architecture which has in Japan been adapted to

the Shinto cult. It is true that the two religious systems of Japan,

since they have been able to exist peaceably side by side, appear,

at a certain period, to have got somewhat mixed up with one

another, yet, on the whole, it seems safer to take the generally

received opinion

that Tori-i of both

kinds arestructures

belonging to the

Shinto worship.

The usual ma-
terial for their con-

struction is natu-

rally wood, occa-

sionally painted

bright red
;

but

stone and bronze

are sometimes em-
ployed, as may be

seen by an inspec-

tion of the accom-

panying Plates, VI.

and VII. But in

cither of the latter

cases it will be seen that the wooden form is carefully copied

and preserved.

In the introduction to the third edition of Murray’s “ Guide-

book to Japan,” the Tori-i is described as an integral portion of

the buildings connected with the Shinto cult. It is thus referred

to :
“ a peculiar gateway at the entrance grounds ” (of the Shinto

temple). ‘‘ Sometimes there are several of these gateways.

Their origin and signification are alike unknown.”

Fig. i«.—

S

o-called Buddhistic Tori-i.
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Now, this is delightfully concise and agnostically critical, and

it affords to one who is fascinated by the unsolved problems of

archaeology an opportunity for trying to guess the riddle. The

fascination which such problems possess for me must be my
apology for writing this paper. Not that I hope to be able to

cause the learned authors of Murray’s “Japan” to alter in their

next edition the concluding sentence of the paragraph I have

just quoted, but because it may interest some to know what

opinions other authorities have expressed upon the subject, and

to be reminded what an important factor a single point of

archaeology might prove in determining many other unsolved

problems in connection with the origin and ethnic affinities of

the early conquerors of the Japanese Archipelago.

An Asiatic home for the Tori-i, and the way in which it

reached Japan, are the points to which it appears wiser to confine

the limits of this paper. The signification and purpose of these

structures must be left for some future occasion
;
even now, it

will be enough to trace the possible connection of the Tori-i

with a well-known structure on the mainland, without going

into the history of the latter.

So far as purpose goes, it may be mentioned in passing, that

the triumphal arch of the Romans, the propylon of the Egyptian

temple, and, indeed, our own lych-gate, possess many points in

common with the Tori-i.

A continental home in Asia for the ancestor of the Tori-i^

has been most distinctly designated by the late Mr. Ferguson,

the eminent authority upon the architectural branch of the

science of archaeology
;
but as his decided expression of opinion

upon this point does not appear to have received the attention

from more recent writers which his celebrity would seem to

demand for it, I have thought it best to give you his views in

the first place. It is now some years since I happened to come
across the passage in Ferguson’s well-known work, “ Indian and
Eastern Architecture ” (vol. i. chap. 4, pp. 98, 99), which refers to

the Tori-i, and clearly shows that no doubt existed in his mind
as to its ancestry. While writing on the subject of the Toran,

this is what he says :

—

“ Before leaving these Torans, it maybe well to draw attention

to the fact of their being, even more evidently than the rails, so

little removed from the wooden originals out of which they



DECORATING A SO-CALLED SHINTO TORI-I IN WINTER-TIIVIE.

From Hoku-sai's Ye-hon Sumi-da-gawa rio-gan ichi-ran.

Japan Society : Transactions, Voi . IV.—“ NOTES ON THE JAPANESE TORI-I.”

—

Titke. [Plate II.]





TORN AT THE SEA ENTRANCE TO THE VILLAGE ON THE ISLAND OF YE-NO-SHIM A.

From the 36 Views of Fuji by Hiro-shlge II.

I.,.,. Sor.KTv: Tk,nsactions.Vol.IV.-“ NOTES ON THE JAPANESE TOR1-I."-Mt. [Plate III I





THE

TWO

FORMS

OF

JAPANESE

TORN

IN

JUXTAPOSITION.

From

Hoku-sai’s

Fu-gaku

san-jiu-rokkei.





( 87 )

were elaborated. No one can look at them, however carelessly,

without perceiving that their forms are such as a carpenter

would imagine, and could construct, but which could not be
invented by any process of stone or brick masonry with which
we are familiar. . . . Although these Sanchi Torans are not the

earliest specimens of their class, executed wholly in stone,

neither are they the last. We have, it is true, no means of

knowing whether those represented at Amravati were in stone

or in wood
;
but from their different appearances, some of them

most probably were in the more permanent material. At all

events, in China and Japan, their descendants are counted by
thousands. The Pailoos in the former country, and the Toris

in the latter, are copies more or less correct of these Sanchi

gateways, and, like their Indian prototypes, are sometimes in

stone, sometimes in wood, and frequently compounded of both

materials in varying proportions. What is still more curious,

a Toran with five bars was erected in front of the Temple at

Jerusalem to bear the sacred golden vine, some forty years

before these Sanchi examples. It was, however, partly in wood
and partly in stone, and was erected to replace one that adorned

Solomon’s Temple, which was wholly in bronze, and supported

by the celebrated pillars Jachin and Boaz. . . . The Torans must

certainly have been very common in India, for although only

one representation of them has been detected among the

sculptures at Sanchi, at least ten representations of them are

found at Amravati, and no doubt many more may yet be

found.”

Unfortunately I have been unable to discover any further

allusion to the Tori-i in any of Ferguson’s works with which

I happen to be acquainted. But the extract just quoted clearly

shows that he felt no doubt whatever as to the Tori-i being

a descendant of the Toran, and the mere expression of a decided

opinion on the subject by such an authority is sufficient to carry

considerable weight. Moreover, any one who will take the

trouble to study another of Ferguson’s books, “ Tree and Serpent

Worships,” cannot fail to be struck by the numerous facts re-

corded there which seem to confirm his opinion.

In this work, after a most interesting introduction, Ferguson

proceeds to describe a series of plates and photographs with

which it is illustrated. These illustrations represent the Topes
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of Sanchi and Amravati, the rails and Torans which surround
them, as well as the sculptures with which both rails and
Torans were decorated. Fig. 2, taken from one of the Sanchi
sculptures, gives a very fair idea of the relative positions of
these various constructions.

The Topes of Sanchi are situated between the towns of
Bhilsa and Bhopal in Central India

;
that of Amravati, on the

banks of the Kistnah
River, not far from its

mouth, on the south-
east coast of India.

The Tope is a circu-

lar pyramid or mound,
built of stone or brick.

Originally a tumulus
or mausoleum, in later

times it was no longer

used as a tomb, but
contained a relic. This
relic was sometimes
concealed within the

Tope^ at others placed

in a casket, or Dagoba,

which was erected on

the summit of the

mound. A rail, origin-

Fig. 2 .—Moveable Shrine or Temple (from a Sculpture WOOd, but in the
AT Sanchi), showing Early Form of Tori-i with Xwo ln,t*cr CXSITIIdIgS ofStonC
Cross-beams. ^ ^

surrounded and formed
an enclosure about the Tope. The Torans were four gateways
or archways placed opposite each other at equal distances in the

rail to serve as entrances to the enclosure. In the first place

built of wood, at Sanchi and Amravati they are of stone, richly

decorated with sculptures and bas-reliefs. The Tora?i was
probably capable of being closed either by gates or doors, or,

what is more likely, by a curtain. The structural characteristics

of the Toran are very similar to those of the Tori-t, One,
two, but more often three, horizontal beams are fixed at equal
intervals across the upper portions of two upright square or
circular pillars, erected at a sufficient distance from one another
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to form a gateway of the required width. The ends of the
cross-beams project beyond the uprights, and are usually curved
upwards at their extremities, or surmounted by ornaments which
give them that effect. The cross-beams are also usually curved
upwards in the centre, so as to form an arch generally of very
low vault. Where more than one of these cross-beams exist,

they are of equal length and of similar form. The materials

of which the Torans were made appear to have been in the
first place wood, then stone, or occasionally bronze.

These characteristics of the Torait have been deduced not

merely from the ex-

ampleswhich still exist,

but also from the re-

presentations of others

in the sculptures and
bas-reliefs already re-

ferred to. Of these

representations there

are a very considerable

number. Fig. 3 is an

enlargement of one
depicted in a Sanchi

bas-relief, and perhaps

represents the most 3*—toran. most archaic form, represented in

, . r 1 1 the Sculptures of Sanchi.
archaic form of which
we have any knowledge. The proportion of height to breadth

is difficult to determine, as the lower portion is hidden by
figures. Figs. 4 and 5 are later developments of the Toran.

Although the Torans which still exist are ornamented with

capitals to the pillars, and are richly decorated throughout with

bas-reliefs and sculptures, the general scheme of construction

remains the same.

An emblem is often fixed over the centre of the topmost

cross-beam. This in some cases is a wheel.

Such are the main features of the Toran. Those of the

Tori-iy although not quite identical, resemble them very closely.

Let us pause for a moment to note their differences.

The uprights of the Tori-iy instead of being perpendicular,

as are those of the Toraiiy often incline slightly towards one

another as they rise from the ground.
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The cross-beams of the Tori-i are nearly always two in

number. Instead of being similar, as are those of the Torafty

the lower one is straight and more slender than the upper
;
nor

does it in all cases project beyond the uprights. The upper
cross-beam of the Tori^ although usually curved upward at the

projecting extremities, is not curved between the uprights, as is

almost invariably the case with the cross-beams of the Toran.

Fig. 4.-T0RAN. From a Sculpture at Amravati. Fig. 5.-T0RAN. From a Sculpture at Amravati.

These appear to be the principal structural differences, but
they are slight, and some differences would naturally be ex-
pected if the distances of time and locality be taken into
consideration.

In other respects the Toi'i-i far more nearly resembles the
Toran than it does any other known form of architecture,
excepting, perhaps, some kindred structures at Bangkok in
Siam, and the Red Arrow Gates of Korea. The materials used
for con.structing both are the same: wood in the first place, and
later stone, and occasionally bronze.
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As in the case of the Toraity the Tori-i usually serves as an
entrance gateway to the enclosure, precincts, or grove surround-
ing a tomb, shrine, or temple. In Japan, as in India, the
enclosure is often formed by a rail (though this does not always
exist), sometimes built of wood, and occasionally of stone. Plate
VIII., a woodcut by Hiro-shige, is an excellent example of
this.

Again, Tori-i are often placed not only in front of the sacred
spot in the enclosure, but also at the sides and back, as in the
case of Torans,

Plate IX., from Hoku-sai’s To-kio mei-sho ichi-ran^ which
represents a Matsurigoto, or festival, in which a moveable
Shinto shrine is being carried on the shoulders of excited
coolies, shows that, in the case of this model of a Shinto shrine

and its surroundings, both rail and Tori-i occupy exactly the

same positions, and serve exactly the same purpose with regard
to the central shrine, as did rail and Toran with regard to the

central Tope. (Compare Fig. 2.)

It should be more specially noticed that in the case of this

moveable shrine there are evidently four Tori-i

:

one in front,

one behind (which is invisible), and one at either side (only one
of which comes into the picture). In short, so far as rail and
Tori-i are concerned, a more exact counterpart of both rail and
Toran could hardly be found. (Compare also a carving in the

Religious Section of the British Museum.)
It is true that at first sight the central shrine bears but little

resemblance to the Tope; but the Dagoba, and not the Tope

itself, is what we should expect to find in such a position. Now
the Dagoba contains the relic casket itself, which at all events

resembles the Shinto shrine so far as purpose is concerned.

It will also be noticed that at Sanchi and Amravati, both rail

and Tope are circular, while in Japan, both rail and shrine are

usually rectangular.

Mr. William Simpson, in an article entitled “ Some Suggestions

of Origin in Indian Architecture,” which appeared in the Journal

of the Royal Asiatic Society (Vol. XX., part i., p. 6i), states

that at least one race of peoples, which inhabited the same
part of India as the Toran builders, at an early period appear to

have constructed rectangular tombs
;
but that this custom was

later superseded by the construction of circular mounds.
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Neither are funereal tumuli rectangular in Japan. So this

difference appears to be of little moment. Nor is it made more

important by the fact that it is the Dagoba, and not the Tope,

which should be compared with the Shinto shrine.

But, to make another comparison, the tumulus of the Emperor

Jimmu Tenno is also the exact counterpart of the early funereal

Tope, Here we have the central mound and the surrounding

rail, with its four Tori-i, The rail and Tori-i are doubtless quite

new
;
but that is of

no great moment, as

both ancient records

and archaeological dis-

coveries point to the

existence ' of at all

events a rail round
these early tumuli.

But the some-

times formed a gate-

way in positionswhere

no boundary exists

or, indeed, ever ex-

isted. However, in

such cases, it appears

to be more or less a

re-duplication ofsome
principal gateway. As
an instance of this

kind, the avenues of

Tori-i in theground of

the Inari Temple near

Kioto may be cited.

Thus, not alone in structural features, but also in position and

purpose, does the Tori-i very nearly resemble the Toran.

The Bangkok structures (see Fig. 6), to which reference has

just been made, may prove to be a connecting-link between the

Indian and Japanese buildings. Ferguson gives an illustration

of one of them in one of his books. They are not, he says,

gateways proper, but are placed beside a tomb. They are built

of wood. Their uprights slope towards one another, as they rise

from the ground, even more than in the case of the Tori-i.

Fig. 6.—The Bangkok Structure.
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Their cross-beams are three in number, as in the case of the
Toran, but again resemble those of the Tori4 in not being
similar to one another in form. Their upmost cross-beam is

curved up at the ends over the upright and in the centre.
Their lower cross-beams are straight, but the lowest does not
project beyond the uprights—a further point of resemblance to
the so-called Shinto Tori-i.

In fact, in point of structure and form, a more complete con-
necting-link between Tori-i and Toran could be hardly wished
for. Its locality in Siam so far to the south, and its purpose to
mark a tomb only, do not appear, however, entirely satisfactory.

With regard to the latter point, as Ferguson points out, the
Tope is the direct lineal descendant of a funereal tumulus in

India. While in Japan, from its position as a gateway into the
enclosure round graves as well as temples, the Tori-i still exists

in connection with sepulture. That in Siam the fact that this

kindred structure only continues to exist in immediate connec-
tion with burial, makes it probable that it is a survival of some
form of worship fallen into decay and ousted by some later

creed. It is, in short, not altogether unaccountable that it

should serve no other purpose, in that country. The former ’

point, however, is not so easy to explain, that portion of it, at

least, which relates to a connection between Japan and Siam
;

but this we shall have occasion to discuss later. The connection

between Siam and India is not so difficult, for it has been
pretty clearly explained by Ferguson, and is, in fact, partly

historical. The race of men who built the Torans appear to

have been a people of Northern India, called Dasyus. “They
belonged,” says Ferguson, “to that northern* branch of the

Turanian race, which must be carefully distinguished from the

Dravidians of Southern India, and were closely allied to

the Thibetans, Burmese, and other trans- Himalayan populations,

who were not Dravidians, though they may have been intimately

connected with at least one division of the inhabitants of

Ceylon.” (It may be remarked, in passing, that it is to this very

branch of the Turanian race that some are inclined to assign the

round-faced, peasant type in Japan.)

There appears to have been a very early migration of the.se

people from Kashmir between the tenth and seventh centuries,

B.c. This migration, bringing with it the influence of the newly
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invented methods of Grecian architecture, passed to Camboja or

Cutch
;

thence, probably by sea, to Lower Burmah, and so on

to Cambodia, which thus received its name from Camboja.

Later, soon^ after 250 B.C., there is an historical account of a

mission sent out by Asoka, probably from the Krisnah, on the

banks of which river are situated the ruins of Amravati. The
missionaries, Sono and Uttaro, went from the eastern coast of

India to Thanton, or Suverna Bhumi, near the mouth of the

Sitang, in Lower Burmah. Here they apparently worked
among the descendants

of theearlier emigrants.

These serpent-worship-
ping emigrants, says

Ferguson, appear
readily to have em-
braced Buddhism, in

the same way that

others of the same cult

did elsewhere. For he

considers that a natural

racial predisposition,

backed up by a simi-

larity of pre-existing

forms of worship, is

necessary for the suc-

cessful development of

Buddhism.
This migration of

Pig, 7.—The Pailoo of China (Canton). DaSyUS, Or ToVCtU

builders, to Cambodia,
may at all events account for the existence of the Bangkok
structures, just described as existing in the neighbouring State

of Siam, though, of course, it will not explain why this form of

structure has survived in Siam only. As archaeological investi-

gation advances kindred structures may, however, turn up in

both Burmah and Cambodia. In fact, a French gentleman, for

many years resident in the latter country, assures me that he

remembers having there seen structures which he describes as

resembling football goals, painted in red ochre.

Ferguson considers that this South Himalayan migration of
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Northern Turanians is not necessarily the only one which took
place, nor that it is at all certain that similar migrations north
of the Himalayas from Thibet into China and Korea did not
also occur. It is even possible that the Toran may have
developed into the Pailoo along the course of such a migration.

But if we accept Ferguson’s statement, or, at all events, admit
that there is no inherent improbability against his supposition
being a true one, the question naturally arises, how did the
Tori-i reach Japan from India?

We have just seen how a descendant of the Toran exists at

Bangkok. Are we to suppose that the structure reached China,

Fig. 8.—Pailoo in the Summer Palace.

Korea, and Japan thence by sea, or that it came direct from

India, north of the Himalayas, to the country and the coast

which are now a portion of the Chinese Empire, but which, in

those early days, had not yet come under the dominion of the

Celestials ?

Now, even if the exact counterpart of the Tori-i existed in

China as it does in the Korea {vide Chos5n,” by Percival

Lowell), we do not arrive at a way off the horns of our dilemma.

For the Tori-i might have reached all three countries from the

same source, namely, Siam, by sea
;
though, even in that case,

it would probably, though not necessarily, have reached Japan
last of these three countries, for the navigators of those days

VOL. IV, H
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hugged the land, even in summer. Now, Ferguson speaks of

the Pailoo in the same terms as he does of the Tori-i, namely,

as the lineal descendant of the Toraii. But the Pailoo does not

resemble the Toran so closely as does the Tori-i. For in the

Pailoo there are four uprights, and not two, and the whole

structure is of far more complicated form than that either of

Indian, Japanese, or Korean examples. (Figs. 7 and 8 give

an idea of the usual

form of the Pailoo)

Its exact purpose does

not appear to be very

closely defined. Some-
times it is a gateway
pureand simple, though
not necessarily for re-

ligious buildings. At
others it seems to form

a sort of scaffolding on

which to hang inscrip-

tions of various kinds.

As might be naturally

expected with achange
of religion, it appears

to have lost its original

purpose and significa-

tion, and tohave under-

gone a change in form

of construction at the

same time.

If, indeed, a nearer

relative of the Tora^i

and the Tori-i still

exists in China^ it will

be likely to occur in a

district where Buddhism, Confucianism, or Mohammedanism
have not interfered to such an extent with the earlier religions.

In Korea, on the other hand, in describing which Lowell

heads a chapter, “The Want of a Religion,” instead of “Religion,”

a very near relation to both Tori-i and Toran does still exist.

In this peninsula it goes by the name of “ Hong sal mun,” or

Fig. 9.—Red Arrow Gate, or Hong Sal Mun of Korea.
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Red Arrow Gate. (Fig. 9.) Such structures are, as the name
implies, painted bright red. The arrows are perpendicular
stakes, their bases fixed in the lower and their sharpened points
projecting above the upper cross-beam. In their centre (as

often in the case of Torans and Tori4) there is an emblem of
this device, '‘Two spirals coiled together filling the area of
a circle.” “Emblematic,” says Lowell, “of the positive and
negative essences of Chinese philosophy

;
above them is a repre-

sentation of tongues of flame.” This device appears to be the
Korean national emblem. In other respects this structure is

the exact counterpart of the sim.ple form of Tori-i, except in

this, both horizontals are of equal length and thickness, also

the uprights project above the upmost horizontal. Taken
altogether, the Red Arrow Gates resemble the Tori-i so closely

that, existing as they do on either side of a narrow strait, it

is impossible to think that they have not, at all events, a

common origin.

So far as purpose is concerned, the connection between them
is not so clear. The Red Arrow Gate, of which Lowell only

enumerates three examples, exists as a sort of auxiliary entrance

to a royal palace, or to some building where the King’s laws are

executed. It is an attribute of royalty, not of religion, but, be
it said, in a country where the king is a divinity, so far as the

Korean conception of divinity goes. No rail adjoins these

structures in Korea, and this, indeed, is often the case in Japan.

The Hong sal mun appears to have some mysterious properties.

Through it no bad demon can enter (for the Koreans believe in

demons). The arrows point at him if he endeavours to pass

over, and for some still more mysterious reason, this wicked

creature cannot approach at either side of it.

Apart from such superstitious notions, it almost appears that

passing beneath the Tori-i, or the Red Arrow Gate, is equivalent

to passing beneath the Roman yoke. As, for instance, that he

who enters places himself in the service of the god or king who
dwells within the enclosure this strange portal heralds, thus

being a symbolical act of allegiance or devotion to a divinity of

some sort.

Lowell sees a connection between these demoniacal remnants

of a lost religion of Korea and the Shinto religion of Japan.

Among other things he notices rice-straw and cloth employed
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as scare- demons, which make one think of the rice-straw ropes

and paper slips which appear in the Shinto worship. Nor is

there anything improbable in the Shinto and the lost Korean
religion having a common origin.

Chinese influence has affected Korea more powerfully than

the more distant Japan, and, unfortunately for Korea, Japanese

influence has been of a destructive and not of a constructive

character. With the general decadence of Korea her old

religion has almost vanished, and the Hong sal mun has but

just escaped sharing the same fate. To Mr. Percival Lowell

we are indebted for our knowledge of its existence, and

for a photograph which illustrates his interesting account of

Choson.

From this it appears that in Japan, an island cut off from

the mainland by a large interval of sea from China, and by a

smaller one from Korea, and which for over twenty centuries

has been untrodden by the foot of a foreign conqueror—in this

isolated and conservative island we And in the Tori-i, a structure

of very similar construction and purpose to the Tora^i of India,

which has retained almost the same relation to the architectural

and other features of the Shinto religion as, Ferguson tells us,

the Toran held in relation to the similar features of the religion

of the Dasyus some twenty-five centuries earlier.

In religionless Korea we find a few examples of very kindred

structures, which are in form very little different from those of

Japan. But in Korea, which has in turn been conquered by
China and Japan, their purpose has been curiously curtailed,

and appears confined to the divine attributes of the Korean
king, somehow connected with the idea of protecting him or his

representatives from the approach of bad demons.
In Siam, on the other hand, where religion has perhaps

played a more important part than conquest, we find that

purpose has been curtailed, and that the Bangkok structure only

exists in connection with burial.

In China the structure itself has been subjected to greater

change and its purpose also changed, that is to say, so far as

we know at present.

From this it would appear that the Tori~i and its relations

on the mainland had nothing to do with Buddhism, or with any
of the dominant religions of China. But, on the contrary, that
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they formed, as Ferguson says of the Torafi^ an integral portion

of the religious worship of some older cult.

Now the Torans described by Ferguson are proved by an
inscription existing on one of them, to be of no later date than

the first century of our era. They appear to have been built by
a later migration from Camboja than that previously referred to.

How long before the Christian era wooden Torans had been
constructed we have no means of discovering, but as they were
evidently very numerous in Camboja and parts of India, it was
probably for a very long period. It would, at all events, appear

that the Toran was a form of structure commonly employed by
certain races in India during the seven centuries preceding the

Christian era. That is to say, during the period at which the

ancestors of the modern Japanese are supposed by most foreign

authorities to have formed their first settlement in Japan.

The Tori-i can hardly have been introduced into Japan much
later than 250 B.c. For after this date both stone architecture

and the Buddhist religion would have become influences which
could not have failed to somewhat alter both its form and
purpose along the course of its migration north-eastward.

Now, it is hardly fanciful to imagine that the early conquerors

of Japan were either refugees from the mainland driven over

seas by some displacement of the races of Central Asia, or else

warriors, who, finding the tide of races driven eastward by the

conquests of Western powers, turned their attention to the far

Eastern islands.

We know that about 500 B.c. Darius crushed the Scythians or

Sakae, who had advanced into Europe, and that after that time

they were driven further eastward. We know that some 150

years later Alexander the Great likewise drove the Scythians

eastward, and carried his victorious arms even into India.

Some such event as this may have caused the early conquest

of Japan, just as the conquest of Britain by the Anglo-Saxons
was the result of a western movement in Europe, caused by the

invasion of Gothic hordes from the East.

Though we can thus imagine the causes which led to the

conquest of Japan, we get no farther as to the road by which

the descendants of the Toran reached the north-eastern coast

of what is now China, Korea, and Japan.

We may conjecture that at this period the country north of
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the Himalayas was inhabited by nomadic and warlike Tartar or

Turanian races, which, to judge by the trouble they have given

us in Europe, were unlikely to have proved less formidable in

the far East than in the West.

South of the Himalayas we know representatives of all three

great races of mankind existed side by side. Both Aryans and
Turanians appear to have been devoted to agriculture, while

the Semites carried on trade and commerce in cities along the

coast. Further east, in what are now Burmah, Siam, Cambodia,

or Cochin-China, and the Delta land of the great rivers which

flow into the China Sea, there must have been more Turanian

agriculturists and Semite sailor traders and merchants—in short,

a coast population. Now, if we compare what happened in

Europe with what may have happened in the far East, we
should imagine that civilization of a higher kind existed among
these traders and agriculturists than among the nomads of the

north. So that one would be rather inclined to imagine that

the form of the Toran travelled up the coast of China, from
Siam, rather than from India into China direct, and down one
of her big rivers to the coast. For the summer wind, the south-

west monsoon, may be answerable for much of the civilization

we find in China.

We can imagine colonies of agriculturists and traders carry-

ing their civilization up the eastern coast of Asia, just as the

Phoenicians and Greeks carried theirs along the coasts of the

Mediterranean. With them would go their religions and
the accompanying forms of architecture. Up the rivers they

would come across the nomad Tartar, so that it is possible to

imagine the conquest of Japan being undertaken by a colony

formed of various peoples.

But this is going too far afield, and is pure conjecture.

However, before leaving the Tartar it is interesting to notice

that some of their religious customs are common to both Dasyus
and Japanese. Especially is this true in the case of ancestor

worship and reverence for the departed.

Among all three people a tumulus is erected as a tomb.

Among the royal Scythians, when a king was buried, numbers of

his retainers and horses were killed and buried around his tomb,

or even placed about it without sepulture. In Japan in early

days, the emperor’s retainers were buried alive round his tomb.
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Both in Japan and among the royal Scythians the sword is an

object of special religious veneration. But such considerations

as these hardly do more than show that a common religious

cult seems to have existed amongst most Turanian races until

ousted by Buddhism. It is this common religion of the

Turanians to which I should like to direct your attention for a

few minutes.

As we have already seen, after the introduction of stone

architecture into India, wooden originals were copied in stone
;

indeed, three centuries later than Asoka’s time clear evidence

is to be found in the Toran^ of its earlier wooden form. The
fact that such a form should have so long survived the changes
brought about by the use of stone for building purposes, appears

to show that some special esteem was attached to the Toran
apart from its intrinsic merits as a gateway. In short, the

Toran appears to have been preserved because it formed an

integral portion of the buildings of a special religious cult.

This religious cult has been carefully re-constructed by
Ferguson, from the sculptures of Sanchi and Amravati. Its

chief characteristics appear to have been ancestor, tree, and
serpent worship, veneration of the Dagoba and the relic it con-

tained, as well as of the wheel and trisul emblem, together with

the worship of Svri, and a certain amount of Buddhism
;
that is

to say. Buddhism grafted on to some older cult. To this older

cult Ferguson considers the Toran belongs. It is therefore this

older cult that claims our attention.

The TopOy originally a tomb, was connected with the ancestor

worship of the Turanians.

The Dagoba, which surmounted the Tope, contained a relic in

cases when the relic was not concealed within the Tope itself.

Relic worship was, of course, common to this older cult and to

Buddhism, though naturally the relic differed with the religion.

The Dagoba may be termed a shrine, but may also have served

as a temple. What the relic usually was it is difficult to decide

from the representations of it in the sculptures.

Whether the various objects of veneration depicted at Sanchi

and Amravati were worshipped as divinities, or merely venerated

as emblems of divinity, it is impossible to tell.

The Serpent, we know was the ^sculapean divinity, the

Healer as a beneficent divinity, but the Destroyer, pestilence, in
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the reverse phase of his dual character. The tree represented

fruit from trees, the divinity of vegetable food. The horse also

appears to have had some especial religious function associated

with him.

The Trisul emblem (Fig. lo) appears to represent the elements,

but is probably connected with Buddhism.

The idea represented by the wheel appears to be still more
obscure. Ferguson thinks that it also has a Buddhist origin.

Is it possible that this venerable cult should prove to be the

ancestor of Shinto ? Although this ques-

tion is outside the limits of my paper,

it becomes necessary to endeavour to

demonstrate some strong points of re-

semblance which the outward forms of

these two cults appear at first sight to

possess.

We have already noticed that the Tope

with its surrounding rail and entrance

Torans is the exact counterpart of the

mausoleum of the Japanese Emperor
Jimmu Tenno, as well as of the move-
able shrine. Of course in the former

instance both rail and Tori^i are of

modern construction, and were only

erected within the last few years. In

earlier days the rail was formed by
bamboo pole passing through terra-cotta

posts. The Tori-i has certainly been

Fig. IO.-THE Trisul Emblem, employed in similar positions from time

immemorial. This modern restoration

is particularly interesting, because it is pure Shinto and pure

Japanese. In other words, the Shinto Japanese of to-day have
produced exactly the same result as the Z'^?r^;/-building Dasyus
did more than two thousand years ago.

Ancestor worship may certainly be said to be common to

both cults, though perhaps veneration is a better term than
worship, when applied to the Japanese cult.

The Dagoba in its capacity of shrine and reliquary is not

unlike the Shinto Temple in purpose, but it is, unfortunately,

impossible to compare the nature of the relics.
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Ferguson considers the Drafon of China and Japan to be a

survival of Turanian Serpent-worship. There is said to be a

temple in Japan in the precincts of which snakes are preserved

and fed, but whether they are otherwise venerated, I do not

know. Is the objection to killing snakes inside all temple

grounds in Japan a purely Buddhist notion, or has it an earlier

origin ?

Certain trees are undoubtedly invested with a feeling akin to

veneration in Japan, but apparently more for their useful

qualities, or some special cause, than on account of their

capabilities as food-producers. In Japan fruit-trees are only

worshipful for their blossom, and not for their fruit, while in

India, on the contrary, such trees as palms and plantains produce

both food and drink, and are actually life-supporting.

The temple grove appears before the Christian era to have

been common to both Europe and Asia, but it would be hardly

justifiable to assume that any particular reverence is attached to

it in Japan, except from the fact that such useful trees as the

cryptomeria, pine, camphor-tree and bamboo, and such blossom-

ing trees as the plum, peach, and cherry, are chosen in contra-

distinction to others to be cultivated in such localities.

The accompanying Suri~inono gives a representation of the

white horse of the Shinto Temple. It is interesting to compare

it with the annexed tracing taken from a photograph of one of

the sculptures at Amravati.

The trisul emblem is probably Buddhist, but in appearance it

is not unlike some of the gilt ornaments which surmount

Japanese temples and pagodas.

The wheel may in the future give more assistance to the

subject than it does at present. On the fagade of the Chaitya

of Buddh Gaya, the wheel has been developed into a sixteen-

leaved chrysanthemum, an exact counterpart of the Japanese

Imperial crest. The wheels which surmounted the Torans at

Sanchi had thirty-two (twice sixteen) spokes. It is perhaps

useless to mention coincidences of this sort, but without attaching

any importance to them, they are curious.

Superficial and unsatisfactory as I fear these remarks are, any
one carefully reading through “Tree and Serpent Worship,”

cannot fail to be struck by the resemblance between the externals

of the Shinto cult and that of the Dasyus. Nor are the
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differences between them greater than might be expected in

two forms of the same religion, altered by climatic conditions

and separated by many thousand miles and by a period of some
two thousand years.

As another argument in favour of the connection between
these two cults, we have Ferguson’s axiom “That Buddhism
will only take root and flourish in a certain racial soil pre-

viously prepared for its reception by a special religious

cultivation.”

If, then, the Shinto religion was brought to Japan by the

ancestors of the present Japanese on their first settlement in the

country, and is not a purely indigenous growth, it is not

altogether improbable that it originally came from India.

It would, I think, be difficult for any one who has followed me
to this point to fail to have been struck by the curious re-

semblance between the names Tori-i and Toran. He may also

have said with equal justice that our own word “door” is not

unlike Toran.
Now, I have already said that it was outside the sphere of my

subject to do more than endeavour to show how the Tori-i may
have reached Japan from India, without going into the question

of the origin of the Indian construction. Yet, in order to give

you a light as to possibilities which are not devoid of interest

let me point out that there would be nothing surprising in

finding an Aryan word in use among the Dasyus, or a Turanian
word in use among us Westerns. So that the word Toran may
be closely related to the Sanscrit, dvara

;

the Greek, Ovpa, “a
door,” or Ovpojv, “a doorway;” the Latin, and foriwi; the

old German, turi

;

the modern German, thnr

;

the Gothic

daiLro

;

the doras

;

and our own, door. Now Ireland is a

good deal farther from India than is Japan, and in Japan we
have curiously enough a very similar word to door^ namely to^

with the same meaning (but the r is absent
;

r, however, is

a letter which has a tendency to disappear, in at all events one

Japanese dialect), we also find torn, meaning “to pass through.”

But I am only pointing out these words as a sort of help to the

imagination. Let us now come back to what is far more
important. Let us hear what authorities upon the Japanese
language tell us regarding the derivation of the word Tori-i.

Some of you may possibly remember having seen my name
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printed on the notices of this Society in connection with the

Tori-iy nearly four years ago. Fortunately for me, since that

time Mr. Chamberlain has given the world some very interesting

information upon this very word, and he kindly allows me to

re-produce what he says in an article upon the Luchuan
language.

“ Leaving all such grammatical dry bones, and leaving also on

one side for to-day all discussion of the numerous cases in which

the Luchuan form of words throws light on Japanese forms

hitherto obscure, it may be interesting to terminate by quoting

a case in which a comparison of the two languages opens out

quite a different vista—a vista not enclosed within the limits of

mere linguistic research. The word tori-i is such a case. The
Japanese tori-iy as you well know, is a peculiar kind of gateway
set up in front of Shinto Temples. The word is written with

two characters which signify ‘ bird-dwelling,’ and the native

account of its origin is quoted and, as it would seem, accepted,

by even so high an authority as Mr. Satow, who writes of it as

follows :

—

“
‘ The tori-i was originally a perch for the fowls offered up to

the gods, not as food, but to give warning of daybreak. It was
erected on any side of the temple indifferently. In later times,

not improbably after the introduction of Buddhism, its original

meaning was forgotten
;

it was placed in front only, and
supposed to be a gateway. Tablets with inscriptions {gakn)

were placed on the Tori-i with this belief, and one of the first

things done after the restoration of the Mikado in 1868, in the

course of the purification of the Shinto Temples, was the removal

of these tablets. The etymology of the word is evidently

“bird-rest.” The tori-i gradually assumed the character of a

general symbol of Shinto, and the number which might be

erected to the honour of a deity became practically unlimited.

The Buddhists made it of stone or bronze, and frequently of

red-painted wood, and developed various forms.’ (See Plate XL)
“ So far, Mr. Satow. Nothing could well be more explicit.

Notice, however, before proceeding any farther, that we really

know nothing whatever of Shinto until a century and a half after

the introduction of Buddhism into Japan, our earliest extant book,

the ‘ Kojiki,’ dating only from A.D. 712, when Buddhism, which

brought civilization in its train, was already an established power
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in the land. What modern native literati have to say concern-

ing the state of their country in pre-Buddhistic days, is therefore

almost all conjecture—conjecture enlivened by a patriotism of

the most Jingo hue. Mr. Aston, struck apparently by the

intrinsic improbability of the erection of gateways for cocks

to perch upon, prefers to derive Tori-i from toru^ “to pass

through,” an etymology which might seem appropriate enough
for a term signifying “archway,” though the long o of the

one word and the short o of the other cause serious difficulty.

Now, the Luchuan form of the word, which is Turi^ strikes at the

root both of the orthodox derivation and of the proposed alter-

native. “Bird” in Luchuan is tiii, and “to pass through” is

tuyimg, both words corresponding quite regularly with Japanese

tori and tone respectively, even in the matter of vowel quantity.

The absence of the r is what the rules of interchange between

such pairs of Japanese and Luchuan words would lead us

naturally to expect
;
and the Luchuan equivalent of tori-i

according to the former etymology would be tuwi^ according to

the latter probably tuyi. But the Luchuan form Turi has ah

7', and must therefore either have descended from some source

distinct from both the words signifying “bird” and that signify-

ing “passage,” or else it must have been borrowed from Japanese

at a comparatively late date. If the former alternative be

accepted, the etymology of the word remains a mystery. If

the latter, then the word is shown to have formed no part of the

common Japano-Luchuan heritage; and a suspicion arises that

the thing itself—that is to say, the shape and use, and even the

name of the tori-i—is not really of Shinto origin at all, but a

foreign importation. Of course we must not, therefore, hastily

jump to the conclusion that the Japanese Tori-i or Shinto arch-

way, is but a modification of the Indian Turan (the Chinese

P'ai-lou, ox P'ai-fang)
;
but we may at least say that one obstacle

to such a conclusion is removed.”

Now, I confess that Mr. Chamberlain’s deduction is not quite

satisfactory for my line of argument, except as showing that it

is not unlikely that the word Tori-i is derived from the word
Toran. For he seems rather to incline to the idea that Buddhism
is responsible for both the structure and the name. Now, if the

structure came to Japan with Buddhism from China, why was it

not accompanied by a Chinese character in which it could be
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written ? Why have we not a similar name in China or Korea ?

And why have not the Chinese Buddhists retained the original

purpose and form of the Toran in the Pailoo?

Of course China and things Chinese are practically unknown,

but at the same time let me point out one thing, that the Japanese,

homogeneous as they appear as a race at first sight, exhibit to

the ethnologist, if not the philologist, several ethnic types. If

my previous supposition were correct, that several different

peoples united for the conquest of Japan, somewhere about 500

B.C, is it not possible, or even probable, that they brought several

religious cults with them from over the sea } So that the

Luchuan colonists might not have possessed the Tori-i as a

portion of their worship in the old times, or even if they had

possessed it, Chinese conquest and Buddhist influence may have

caused it to fall into desuetude only to be re-introduced with the

subsequent addition of Luchu to the Japanese Empire. Either

one of these causes would account for the r in Luchuan still

remaining in the word Turi, and neither is very fanciful.

But this paper is reaching a length which will, I fear, try the

patience ofmy audience, so I merely say, in conclusion, that a care-

ful investigation of Ferguson’s assumption that the Toran is the

ancestor of the Tori-i^ certainly makes his theory less improbable

than it might at first sight appear. It has been pointed out that

nearly the whole of Japanese civilization came from abroad, so

that it is hardly likely that the Shinto religion and its accompany-
ing architectural forms are purely indigenous growth. For the

Japanese historians themselves record a migration of their

ancestors from some foreign country at an early date. Is it not

more likely that these early settlers brought their religion and
its architecture with them, than that they created them subse-

quently? Such a proposition gives a much more venerable age

to the Shinto cult.

Supposing, then, that the ancestors of the present Japanese
did bring their religious cult with them to Japan, and the Tori-i

along with it, Ferguson’s theory appears to offer a probable

solution of the question whence that cult and the Tori-i

came. It may even throw a ray of light upon the early

dwelling-place of a portion, at all events, of the present Japanese

race.

I have endeavoured to make clear some of the principal points
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in favour of Ferguson’s theory, and will sum them up as briefly

as possible.

1. A very strong architectural resemblance between Tori-i

and ToraUy which is supported by the existence of structural

connecting-links in Siam, Cochin-China, and Korea.

2. A resemblance between the religious cults of the builders

of both.

3. A possible similarity of race. (Both these latter points are

supported by Ferguson’s axiom that Buddhism will only take

root and flourish in a certain racial soil previously prepared for

its reception by a special religious cultivation.)

4. The fact that the period at which Japan is generally

supposed to have received the bulk of its population from abroad
coincides with that at which the Toran builders were spreading

eastward throughout India, to Cambodia and Burmah, and
possibly, also, north-eastward to China and Korea—a period

which may roughly be said to end with the introduction into

India of stone architecture about 250 B.C.

5. Similarity of position and purpose of both the Toran and
Tori-i.

6. Various minor points of resemblance, such as name, which
taken by themselves carry no v/eight, but taken together appear

to afibrd some corroboration of Ferguson’s assertion.

The two strongest points against the adoption of Ferguson’s

view appear to be what may be called the “ agnostic axiom ”

that under similar circumstances, and at similar stages in its

development, mankind produces very similar results, and the

Shinto legend to which reference has just been made.
It is difficult to tell what amount of importance should be

attached to the Shinto legend. The historian of the nineteenth

century is not prepared to accept in their entirety those legends

which refer to the coming of the ancestors of the Japanese to

Japan. I fail to see why the archaeologist should place greater

faith in legend than the historian does. So far as our present

subject goes, if we do not accept the legendary account of the

advent of the divine ancestors of the Japanese as history, we are

not bound to accept that part of the Shinto legend which states

that the Tori-i was invented in Japan. But we may regard it

as implying that the Tori-i was introduced into Japan by the

ancestors of the Japanese on their advent, instead of having been
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brought from abroad later by Buddhist missionaries. This is, I

think, obvious, because if the legend ascribing the origin of the

Japanese to a single divine couple long ages ago be accepted by
Shintists, all purely national institutions, such as the Tori-i must
of necessity be regarded by them as being the creations of the

Japanese in Japan. So that if the Shintists wish to describe the

Tori-i as Japanese from time immemorial, they can only speak

of it as an invention made in Japan itself.

Even if we admit that the Tori-i was originally constructed

as a perch for domestic fowls, it does not follow that its invention

was made in Japan, and, as has been previously remarked, the

original purpose of the Tori-i is outside the limits of my
paper.

Nor, again, is this Shinto legend when critically examined
really a contradiction of Ferguson’s assertion, unless we attach

far greater weight to it than we do to the legendary accounts of

battles between the early Japanese conquerors and aboriginal

spiders.

The agnostic axiom is not so easily disposed of. It arises

from an attitude of mind that refuses to admit probabilities

until they are actually proved. To the holders of this axiom
the resemblance between Toran and Tori-i can only remain

an interesting coincidence until historians, ethnologists, and
philologists speak more certainly as to the point on the main-

land, where the early conquerors of Japan dwelt before they fared

over seas. At present they are by no means decided.

But so far as probabilities go, it certainly appears more likely

that the Japanese brought the form of the Tori-i with them from

the mainland, than that, uninventive as they are by nature, they

created it after their arrival in the eastern islands
;
or even more

likely than that Buddhist missionaries introduced in its early

form a gateway which was neither an integral part of Buddhism
in early times nor in the present day.

There may, of course, be arguments against Ferguson’s view

with which I am unacquainted. It is possible that they are of

sufficient weight to warrant the rejection of his opinion, that the

Toran is the ancestor of Tori-i. If my paper calls forth such

arguments, it will not have been read in vain
;
for what I hope

we all wish to arrive at is the truth.

If Ferguson is right, which seenis probable, I trust I have not
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damaged his case by my imperfect remarks. If, on the other

hand, he is wrong, I have no doubt that his error will be
eventually demonstrated.

The Chairman said : Mr. Tuke has earned our gratitude by the

manner in which he has elucidated and illustrated a subject upon which

so little has hitherto been made known. He has shown us that the

Tori-i is not so purely Japanese a structure as we have believed, but

he has traced it from India, through China and Corea, and has found

it in other countries less directly connected with Japan, always varying

in detail, but always showing the same general characters. It is to be
feared, however, that its true significance has still to be explained.

Even the derivation of the name helps us but little, for when such

scholars as Satow, Aston, and Chamberlain disagree, it will be a bold

philologist who can attempt to decide.

Whatever may have been its primitive meaning, it appears in modern
times to be regarded as an erection, a kind of sacred “ prefix ” to the

temple, lending dignity to the entrance. This view is supported by
the custom, only discontinued at the beginning of the present reign,

of attaching to its crossbeam a framed inscription like that above the

gateway of the temple itself.

The Tori-i, though at first an appendage to the Shinto temple, has

probably a Buddhist origin, and like the Religious Art of Japan, both

pictorial and glyptic, may have arisen in India, and have been trans-

mitted through China and Corea, undergoing various modifications in

its course. As our knowledge increases it may constitute another

strand in the line that connects the far east with India, and perhaps

through India with Greece.

The meeting closed with a hearty vote of thanks to the reader of the

paper.
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ONE HUNDRED AND TWENTY-
THIRD ORDINARY MEETING

(Fifth of the Twentieth Session)

Held in the Hall at 20 Hanover Square^ IV., on Wednesday,
March 8

, 1911 .

Professor Harada took the Chair, when a Paper on ^ Japanese
Roofs’ was read by R. Phene Spiers, F.S.A., F.R.I.B.A.

The Chairman said, in opening the meeting, that the subject of the

paper to which they were about to have the pleasure of listening was
‘Japanese Roofs’. Whenever he thought of Japanese roofs, there

immediately came before his mind’s eye the Japanese temples and
shrines, the beautiful curved lines of which always appealed to him so

much. Whenever he thought of English roofs, there invariably came
before him the picture of a town seen from outside—a mass of houses,

with rigid lines, amidst which every here and there the steeples of the

churches towered into the sky. To him the prominence of the church

steeples taken in relation to other roofs, and the character they gave to

the appearance of English towns and cities, was to a great extent

wonderful.
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ON JAPANESE ROOFS

Bv R. Phene Spiers, F.S.A., F.R.I.B.A.

At one of the early meetings of this Society, a note on the

form of Japanese temple roofs was communicated by Mr. (now
Sir Francis) Pigott, in which he suggested that the subtle curves

of the Japanese temple roof owed their origin to those of a tent.

It would only be fair, to say that Sir Francis seemed doubtful

whether the Japanese ever lived in tents, a question he left to

others to settle. Now, of the earliest types of human habitation,

three examples are usually quoted :
(i) The natural cave or cleft

in the rock occupied by fishermen and hunters as their abode

;

(2) the timber hut, either rectangular or circular in plan, which
existed in countries where there were forests

;
and (3) the tent

which constituted the home of the nomadic tribes who were
obliged to wander about from place to place in search of pasture

for their flocks, and for supplies of water in wells. There is still

a fourth type, viz. the structures erected in crude brick or clay

which abounded in Babylonia on the shores of the Tigris and
Euphrates and in Egypt on the borders of the Nile.

Of these four varieties, the second, the timber hut, constituted

the earliest type of building in Japan, and its design and con-

struction are still preserved down to the present day in some of

the Shinto temples, and those who visited the Ainu colony in

the Japan-British Exhibition may remember the kind of hut

which was built in these compounds and still retains the germ
of its ancient origin.

It is possible, however, that Sir Francis in his communication

intended to refer to the origin of the Buddhist temple, which was
imported from China through Korea into Japan in the first years

of the seventh century of our era. This, therefore, shifts our

inquiry as to its origin to China, but here we are met by
another difficulty, because, according to Dr. Bushell, this would

carry us to a very dim antiquity, as the records of China, which

go back some eight centuries before Christ, prove that the

Chinese were then a settled agricultural people. Fergusson
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also, in repudiating the tent theory, points out that the Chinese

have been longer out of tents and know less of them than any
other people on the surface of the globe, and he suggests that the

form taken by the Chinese roof was probably due to construc-

tional exigencies. The heavy rains in China required the upper

portion of the roof, i. e. that which was over the main building, to

be of steep pitch in order to carry off the water (Plate I, Fig. i).

This was not required for the lower portion of the roof which con-

stituted the widely projecting eaves necessary for the protection

of the walls
;
these consisted of wooden columns and doors, the

spaces between the former being filled with bamboo reeds or straw

plastered over with mud. Moreover, the steep pitch of the root

over the eaves, would have masked the doors and windows through
which only the light was admitted to the interior of the temples :

it was therefore raised, giving that peculiar curve which is found

in all Buddhist temples (Plate I, Fig. 2). These projecting eaves,

however, not only protected the walls but sheltered a gallery

which always surrounds every temple. A similar protection was
likewise required for the end or side walls, so that the eaves or

lower portion of the roof was carried round and constituted what
is known in China, and also in Japan, as the Primoya roof. This

will be better understood by an illustration (Plate II, Fig. 1)

which is reproduced from a drawing by Hokusai ^ representing

this type of roof.

Now this type of roof, covered with tiles and carried on timber

columns at regular intervals, constitutes a structure which in

China is known as the T’ing, and documents and drawings in the

Biblioth^que Nationale of Paris show that it existed some four or

five centuries before Christ, and in fact long before the introduc-

tion of the Buddhist religion into China at the end of the first

century of our era. No early examples exist in China owing to

the continual devastations of that country and the destruction of

all early buildings except the Great Wall, but in Japan there

still remains in good preservation the Temple of Horiuji, near

Nara. which was built in the beginning ofthe seventh century by
carpenters from Korea.^ The completeness of the design and

the admirable way in which it has been constructed suggest that

^ In the Hinagata Gwafu.
^ A large photograph of this temple, removed from the Japan-British

Exhibition, has been presented to this Society by the J apanese Commissioners,
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its development must have required many centuries, so that we
probably see in this example the first scheme of the primitive

temple of the fifth century before Christ, as perfected under the

influence of the Buddhist religion in China towards the close of

the first century of our era, and transplanted in the seventh

century into Japan. It would seem, therefore, that some twenty

centuries ago, more or less, a type of temple consisting of a

massive roof covered with tiles and carried on wood columns was

evolved and has never been departed from
;
this type was handed

down to the Japanese and still retains its stereotyped form both

in China and Japan. Consequently there has been very little

scope for original design and the only variation which the archi-

tect could make would be in the detail
;
such as the mouldings of

the ridge cresting and of the hip rolls, their termination at the

extremities and the supports underneath, the decoration of the

gable ends, and the grouping and design of the triple brackets

which support the widely projecting eaves. In the interior, the

framing, construction, and decoration of the roof beams, or the

ceiling, constituted another element in which the architect might

conceive new combinations, and here the rich ornamentation in

brilliant colours, and in gold and lacquer offered a wide field for

original design, of which both the Chinese and Japanese artists

have availed themselves. These remarks apply generally to the

Buddhist temples and memorial tombs. In the Shinto temples

and in the palaces of the Mikado and the Shoguns, on the other

hand, the greatest simplicity prevails, the columns, vertical

supports, beams, and other woodwork were sometimes not even

painted : the finest woods, however, were employed, such as that

of the white pine {Hmcki), a kind of spruce (Keyaki)^ or cedar

{Sugi), and these were smoothed only and decorated with gilt

bronze clasps engraved, the lower ends being encased in gilt

bronze sockets, such as were seen in the pavilion forming the

entrance to the Ky5to Exhibitors Association in the Japan-
British Exhibition. This was a copy of the entrance gateway to

the Nishi Hongwanji at Kyoto, and was presented to Kew
Gardens, where it has been since erected near the Pagoda.

The simplicity of the style in the palaces of the Mikado and
the Shoguns is said to be partly due to the Chanoyn or tea-

drinking ceremonies.^ One of the canons ofthe third or aesthetic

* See Mr. Harding Smith’s paper read before this Society in 1899.
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stage of this ceremony, due to Senno Rikyu, was the worship of
simplicity and refinement in taste coupled with the admiration of

the antique, and this would seem to have influenced the style of

the period towards the close of the sixteenth century so far as

domestic architecture was concerned.

The roofs of the Buddhist temples are generally covered with

tiles. These are of two kinds, a slightly curved tile with the

sides turned up and a semicircular covering tile over their junc-

tion. The lower ends of the covering tiles are terminated with

small disks on which is a crest or some device, and the tiles

between have likewise a decorative termination
;
these add to the

apparent depth of the tile roof and give it more importance. The
weight of these tile roofs is very great, which is, perhaps, a

protection in case of high winds
;
on the other hand, in the

event of an earthquake, if by chance the lower ends of the columns
carrying the roof topple off their stone bases, the temple is

crushed by the roof. This may be one of the reasons why in the

Tokugawa period, tiles ofcopper were used, and the representation

in Hokusai’s drawing is of a copper roof
;
this lessened the weight

of the roof and reduced the scantling of the timbers. The roofs

of the Shinto temples in the small towns or villages are thatched

with straw or rushes, and this is the case with the temples at Ise,

but in more important structures such as the gateways and
shrines of the Shint5 temples the roofs are covered with many
layers of the bark of the Hinoki tree, the thickness of the roof

being sometimes as much as eighteen to twenty inches
;
the weight

is slight and the thick thatching gives more importance and
solidity to the roof.

A third type of roof covering is that of shingles of oak. These
are similar to the ordinary flat tile, and in England also they are

occasionally used to cover the spires of churches. In Japan they

are very thin and are laid in three thicknesses to cover the joints.

The roofs of the Imperial Palace at Tokyo are covered with

several layers of shingles so as to be as much as twelve inches in

thickness.

Coming back to my subject, roofs, I have already referred to

the widely projecting eaves of Chinese and Japanese temples,

necessary in the first case to protect the walls, and, secondly, to

provide some shelter for the external corridors or balconies

round the temple. The construction, evolved first by the
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Chinese, in the employment of an assemblage of brackets to

support the eaves, is of a very complicated character and difficult

to describe. It constitutes, however, the principal and the most

characteristic feature of the Chinese and Japanese styles of

architecture and, as subsequently developed in both countries,

though it involves what we should consider to be a great waste

of timber, it is based on scientific principles, and owing to its

perfect execution has invariably stood the test of time. I say

invariably, because there are a few examples in which it has

become necessary to provide additional supports, and especially

for the eaves at the angles. Thus in the temple at Horiuji posts

have been inserted at each angle. These posts are elaborately

carved with dragons, and are generally assumed to be as old as

the temple, but the fact that they cut into the roof of the aisles

below, shows them to be later additions. In the Tahoto of Daiden-

boin where the projection at the angles of the roof is greater than

the diameter of the building it covers, additional props have

been found necessary, although chains from the finial to the

angles were provided.^

The earliest example of the Chinese bracket with \yhich I am
acquainted is shown in a small clay model of a house, now in the

British Museum, which was found in a tomb at Shansi, dating

from the Han Dynasty (206 B. c.-A. D. 224). In this case the

eaves are supported by three triple brackets (Plate I, Fig. 3). A
more elaborate example, though of much later date is shown in

a bracket group from one of the temples at Nikko, in which there

are three projecting brackets, one above the other, and each with

additional brackets on either side (Plate I, Fig. 5). This is of

a type found throughout China and Japan, externally to carry the

projecting eaves, and internally to support the ceiling beams, in the

latter case these brackets sometimes take the place of that which
in Western styles would constitute the frieze. In some cases the

great projection of the eaves requires an increase in the number
of superincumbent brackets

;
thus in the south entrance gateway

of Todaiji at Nara, where the projection is over fourteen feet, there

are seven groups of brackets one above the other.

' In Japa7iese Temples mid their Treasures, p. 49, it is stated that the pre-

sent tahoto or great Pagoda was built in 1515 as recorded on the spire and
tiles

;
it is a copy of the great Pagoda built on Koyasan by Kobodaishi in the

style known as Jewelform (Ed.).
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The diagram (Plate I, F'ig. 4) illustrates the grouping, and is

taken from the model of a pagoda in the Victoria and Albert
Museum. In this case there are four superincumbent brackets
rising one above the other : the front view represents about half

one side of the lower story of the pagoda
;
on the left is one of

the two ordinary brackets and on the right the more complicated
group which projects diagonally to carry the angles. The section

is taken through the centre of the pagoda and shows the pro-

jection of each bracket. In this example it has been found
necessary to provide a further support for the upper brackets,

and this has been obtained by what we should call a flying

principal rafter {d-darnki in Japanese). This is a piece of

timber securely fastened at the back to the roof framing, and
it virtually acts as a cantilever and as a tie, as well as an

additional support under the bracket. The outer end of this

beam might have been cut off close to the bracket, but the

Japanese carpenter would seem to have recognized it as a

decorative feature and accordingly finished it off with a beautiful

curve. Later on in the Tokugawa period they elaborated the

feature by carving lions or dragons as terminations. In order to

support the eaves at the angles of the temple or pagoda, where
the projection is far greater, two flying rafters were employed.

The external brackets which support the eaves and the internal

brackets which carry the ceiling are sometimes almost identical

in design, as for instance in the Howodd or Phoenix temple of

Byddoin at Uji. Plate I, Fig. 6, shows a section through the eaves

and part of the ceiling of the middle temple. On the left hand are

the eaves brackets and on the right hand we find a design which

in position corresponds with the frieze of a Western ceiling.

The subject of ceilings constitutes a study which is outside

the sphere of this paper. I only desire to point out here that

there are broadly speaking two methods of covering over the

temples. It may be done by raising the interior of the Honden
to the level of the eaves of the main roof in which case the

timbers are carved and otherwise decorated. This would con-

stitute what we should call in our churches an open timber roof.

Or, as is more frequently the case, framing the ceiling at a lower

level. The temple of Hdriuji, for instance, the earliest Buddhist

temple built in Japan, is ceiled at a much lower level, viz.

under the floor of the upper story, consequently all the
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framing of the principal roof which is of very simple design is

completely hidden. Sometimes there is a compromise between

the two as in the Daibutsu-den at Todaiji,^ where as could be
seen in the model shown in the Japan-British Exhibition, above

the main beam (which is on the same level as the eaves of the

temple), is a framed ceiling which hides the upper portion of the

roof. The great height of the temple in this case was necessitated

by the immense size of the statue of Buddha it contained. The
same reason applies equally to the Howod5 of Byodoin and to the

temple of Tddaiji, near Nara, but in the Sangwatsudd, another

temple at the same place, there is no ceiling, and all the timbers

of the roof are exposed (111. i). That which is remarkable in this

roof is the enormous size of the timbers employed. The Japanese
do not seem to have been acquainted with the trussing of timbers,

whereby the main or tie-beam is held up and prevented from

sagging or sinking in the centre. In order to counteract the

sagging the Japanese have sometimes cambered the tie-beam by
raising its upper surface with a slight curve, this has increased

however the depth of the beam and added greatly to its weight.

This cambering is well shown in the roof of the Sangwatsu-do

^ The original temple dating from 745-52 was burnt in 1180; the second
structure (i 190-5) was destroyed in 1567. The present temple dates only
from 1709. Although smaller in plan than the previous structures it is

probably one of the biggest wooden buildings in the world (Ed.).

Illustration i. [Fro?n Baltzer.
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where there are two cambered beams, one above the other, but

the amount of timber employed would be sufficient to provide for

at least three properly trussed roofs in England.

So far my description has been confined to the Primoya roof,

introduced from China into Japan. There are, however, three

other types of roof of which the most important is the Kiri-zuma
which is based on the roof of the Shinto temples, the earliest

examples in Japan: the other two are the ShicJm which we
should call a hip roof, and the Hogyo^ which is the roof of a square

building where the hips meet in the centre and are crowned by a

finial. No special description is required for the latter two, as

there is no gable end and the projecting eaves and their bracket

supports are the same as those found in the Frimoya roof. The
most important example of the Shichn roof is that of the

Daibutsu-den at Nara, already referred to, of which there was
a model in the Japan-British Exhibition. The Plogyo roof is

found over all the square buildings, such as the pagodas, drum
and bell towers, and other structures.

The Kiri-zuina roof is, according to Japanese archaeologists,

the primitive roof, known as Tenchi kongen miya Zukuri, or

‘primaeval palace construction’. As shown on Plate II, Fig. 2, it

consists of two posts sunk in the ground, one at each end of the

building, carrying a ridge against which the principal rafters lean

on each side
;
the end rafter of the front and back are carried

high above the roof resembling a pair of scissors when open
;

these are known as the Chigi
;
on the rafters at several levels are

lashed horizontal timbers, kashira-nuki^ known to us as purlins,

on which thatch rests. An upper ridge pole is laid between

the chigi ends and this is weighted by blocks of wood, katsuogi,

set at right angles to the ridge pole and tied to it by ropes of

the vine or some other creeping plant.

At a later period the roofwas raised on wooden posts carrying

a wood floor, three or four feet from the ground, with steps leading

up to it (Plate II, Fig. 3). In early examples where the post was in

the centre of the front the doorway had to be on one side of it, so

that in the Honden of Izumo-Oyashiro the projecting porch over

the steps is on the right side of the front. At a later date another

scheme was devised known as Shimmei, of which the Imperial

temple at Ise is probably the first example. In the Shimmei the

entrance doorway was placed in the centre of the longer side, as
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it had always been in China and in the Buddhist temples intro-

duced from that country into Japan. The Chinese would seem
to have considered that the longest side of a building should be

the main front, whereas in Europe it is always the contrary as in

Greek and Roman temples and in our cathedrals and churches.

In the primitive temple the principal rafter at each end was
prolonged and formed the chigi (like a pair of open scissors), but

apparently in later times this would seem to have constituted

what the carpenters thought was a defect in the construction of

the roof, so a compromise was effected by raising a false chigi

(Plate II, P'ig. 4) on the top of the ridge of the roof and some
distance from the front and back of the roof. This is found in

the temple of Izumo to which I have already referred, and it is

commented on by the authors of the work on Japanese Temples

and their Treasures as ‘ being of the type which was not the

earliest ’. In a sketch I made of one of the Aino huts (Plate II,

Fig. 5) in the Japan-British Exhibition you will see the primitive

type of the early roof which covers the huts of that race
;
the only

change being a curved roof, in which the rafters probably consisted

of the pliable branches of some tree.

The Roofs of Pagodas.

As all the pagodas in Japan,' with one exception at Bessho,

are square on plan, the roofs over the several stories are all hip

roofs of the type known as Hogyo. The central finial, however,

is of great height and enclosing it are bronze rings, generally nine

in number, rising one above the other and, crowning the same,

the Hti or sacred umbrella of Indian origin. The projecting

eaves of the several stories are supported by triple brackets and
flying principal rafters similar to those already described in the

temples.

The core of the central finial is the upper part of an immense
beam which exists in every pagoda, the object of which is to tie

together theframing of the several stories. In order to provide
against the shrinkage which always takes place in timber struc-

tures, the lower end of the beam is, in new pagodas, raised some
three orfour inches above the ground

;
in course of years as the

timber shrinks the beam descends and eventually rests on the

stone floor of the pagoda, and there are cases, I believe, in which
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a portion of the floor has been cut away to allow of a further

sinking. Now the upper part of this beam which constitutes the

core of the finial is covered with bronze plates and it is framed
into the roof of the upper story of the pagoda

; below that it is

unattached, but is kept in its vertical position by cross timbers

at various heights. In order to give some conception of the

enormous size of these beams and of their importance, I will refer

to the pagoda at Horiuji (Plate III), the oldest example in Japan.
Here the beam measures loo ft. in length

;
it is 9 inches in dia-

meter at the top and 3 feet square at the lower end where it now
rests on the stone platform. It is true that in dwelling on these

details I am going somewhat outside my subject, but my object

in so doing is to correct a popular impression which occasionally

finds its way into print, viz. that this central beam constitutes a

pendulum by the swinging of which the centre of gravity is kept

within the base. I need scarcely say that if it were allowed to

swing, on the first earthquake shock or even a violent gust of

wind, the pagoda would at once come to grief. Anxious, how-
ever, to know more about this exceptional constructional feature

and to ascertain its origin, I applied some years ago to Professor

Josiah Conder, who asked Professor Kojima of Tokyo to make
inquiries on the subject. His report which is of too great length

to give here, was published in the Journal of the Royal Institute

of British Architects of 1888 ;
after visiting some eight or ten of

the principal pagodas, he found that in every case this central

beam was kept absolutely vertical by stout beams framed round
it at different levels, not, however, being attached in any way
except at the top, so that in course of time the beam would
settle down the three or four inches left for it. In terminating

his report Professor Kojima says :

—

‘ The suggestion that the post was intended to act in the first place

as a dead weight, assisting in the settlement of the timber framing,

appears to be confirmed by the following extract from an old Chinese

book called Go-Gasu-so^ referring to the mode of erection of the earliest

pagodas before the introduction of those in brick and porcelain, when-

ever high pagodas were erected in ancient times, they invariably fell

down, and to remedy this falling down, some builders hung huge stones

in the inside of them with strong ropes, extending from the apex down
to the ground, but not quite touching. This invention was good, and
since it was employed, no more pagodas fell down.”'
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As earthquakes are almost unknown in China, Professor

Conder states it is natural to suppose that this mode of construc-

tion was employed against some other enemy to stability, such

as wind, and the twisting and warping of the timbers. The date

of the old Chinese book unfortunately is not given, but the

extract has another value attached to it, as it suggests that the

early pagodas in China were all in timber like those in Japan,

and therefore the pagoda at Horiuji, which was built by car-

penters from Korea in A. D. 605, is the most ancient example
existing of an original Chinese pagoda. I have not been able to

ascertain the date of the oldest pagoda in stone or brick still

existing, but the celebrated porcelain tower at Nankin, which

was commenced in 1412, and erected as a monument to an

Empress of the Ming family, was of such immense size (about 200

feet high), that one or more centuries may have passed before so

important an example could be undertaken.

I will now pass on to some of the principal changes which

have taken place during the last three or four centuries in the

roofs of the Japanese temples. The illustration here reproduced

(Plate IV) is taken apparently from one of the Meisho or Japanese

guide-books of the provinces of Japan. You will here notice

that all the structures of the temple of Izumo Oyashiro are more

or less isolated structures within the several enclosures. Thus
No. I is the Honden or main shrine. No. 2 is the Haiden or

oratory. No. 17, the entrance gateways to the two inner

enclosures. No. 8, the temple offices. No. 12, the repository for

offerings. No. 16, an assembly hall. No. 9, secondary shrines, &c.

Nowin the seventeenth century, in the style known as Gongen,

or Yatsumujie Zukuri, the Haiden or oratory and the Honde7i

or main shrine, were brought closer together, and a small ante-

room between the two provided what is known as the Amoina
or Ishinoma : this enabled the worshipper to go from one to the

other under cover, but it resulted in a complication of roofs

cutting one into the other, which is not found so far as I am
aware in any Chinese temple.

Another new feature is that which is known as the Chinese

gable ; it is, however, not a gable, but a dormer, and I have never

yet been able to find a photograph or illustration of a Chinese

temple in which it occurs. It may have existed in Korea,

because the earliest examples I have been able to trace are those
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of ^he palace at Momoyama. built by Toyotomi Hideyoshi, who
invaded that country. The palace was built about 1 590, and
some fifty years later was taken down and removed to other

sites in Japan. The following structures are said to have been
transported from Momoyama

;
i. e. the entrance gateway ot

Daitokuji, the Hiunkaku of Hongwanji (a three-storied build-

ing which was apparently a palace), and the Shoin and gateway
of the Nishi-Hongwanji also at Kyoto which is said to have been

the original entrance gate of the Momoyama palace. Once intro-

duced, it became a favourite feature, and naturally so, because

placed as it was over the central entrance, it accentuated and
gave more importance to that gateway. In China, this importance

was given in another way by the magnificent flights of steps

with richly carved balustrades in white marble, which led up to

the principal entrance doorways of all the great temples and
halls in the forbidden city of Pekin. Such features were impos-

sible in Japan on account of the frequent earthquakes in that

country, so they adopted the feature which is known as the

Chinese gable. It is not, however, confined to the temples, and
in the karamon ^ or entrance gateway to the sacred enclosures,

and in other structures, it constitutes what may almost be

called a new style. The finest example perhaps is that of the

karamo7i of the Hongwanji at Ky5to, which is a remarkable

piece of design
;
the roof is covered with the bark of the hinoki,

and its thickness, about to to t2 inches, adds to the massive

effect of the structure.

The richest example of the karamon is that of the lyeyasu

temple at Nikko (Plate V) in which, above the doorway, is a rich

frieze of figures which Professor Conder says are Chinese.

It would have been better if the new development had stopped

there, but unfortunately during the period of peace, the accumu-
lation of wealth during the Tokugawa Shogunate led to excesses

which are commented on in a severe criticism by the leading

members of the Imperial Archaeological Commission, and pub-

lished in the work on the Japanese temples and their treasures

already referred to. They say, p. 18, speaking of the architec-

ture of that period, ‘ Detail was elaborated at the expense of

structural significance and of taste. Great originality was shown,

but always in the direction of complications rather than of simpli-

* Chinese gate. (Ed.)
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city. The calling of an architect had now become a profession

instead of a trade (craft), and the forms had become rigidly

classified and settled.’

This decadence of taste is shown in the superabundant carving

and painted decoration of the shrines at Nikko, where scarcely a

square inch of the woodwork is left plain, and where the sculptor

has appropriated every projecting constructional feature, and
elaborated it with carvings of lions, tapirs, dragons, and other

fabulous beasts, thus destroying the dignity, the reserve, and the

unostentation found in the earlier temples. The accentuation of

these monstrous carvings is reached in the Yomelmon or outer gate

of the lyeyasu temple at Nikko (Plate VI), of which a model was
shown in the Japan-British Exhibition. The general proportions

of the gateway and the design of its roof are very good, though a

Chinese gable has been introduced on the side elevations (where

it is entirely out of place, as there was no entrance to be accen-

tuated), but the reckless accumulation of carving of the eaves

brackets, and other projecting constructional features, gives it the

appearance of that type of confectionery which is known as a

wedding cake, and renders it therefore quite unfitted for the

entrance to a temple. When compared with the simplicity and

dignity of the Horiuji gateway (a model of which stood close

by) one can recognize how decadent the style has become. There

is another new feature which has been introduced, without any
rhyme or reason, viz. the erection of an Frimoya roof figuring

as a dormer above and behind the Chinese gable. This feature,

I am told, is called by the Japanese Chidori, or little bird. If

pierced with a window, the Chidori might be of service to light

the roof or the upper part of the temple, but all the light required

for the interior of a Japanese temple is admitted through the

doors and windows (if any) being reflected up from the floor.

This feature is frequently introduced into the later buildings, and

one of the most important examples is that of the shrine of

Hidetada, the second Shogun of the Tokugawa Dynasty, of which

a fine model was shown in- the Japan-British Exhibition. This

tendency to introduce as decorative objects, features which

originated in constructional requirements, is common to all styles

of architecture, and in the Japanese temples it sometimes consti-

tutes a blemish, especially when they serve no useful purpose

and tend to destroy the simplicity of the roof. I am bound to say.
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however, that there are occasions when it adds a picturesque

effect.

After the lecture the Chairman said he would like to express his own
hearty appreciation of the paper to which they had been listening. It

had been exceedingly instructive and interesting. Books had now been
written on the subject of Japan by both casual and competent observers,

of whom many had tried to gain an insight into Japanese life, mainly,

he thought, from the point of view of curiosity. He felt particularly

grateful to Mr. Spiers for having that evening shown, if not by direct,

yet by indirect methods, a further insight into the real character of the

Japanese through this particular part of their work, and he was sure all

would join with him in a very hearty vote of thanks for the most
excellent and interesting paper on Japanese roofs,

Mr. Offord asked what arrangements were made for carrying off the

rain-water and snow from the roofs ? The object of a roof was first of

all to cover the building, and then to protect the walls from rain. It

seemed to him that in all these roofs there was an absence of any plan

for putting gutters to carry the rain-water away. Perhaps, however, the

wide projection of the roof served to throw the water far away from the

building.

Mr. Crewdson wished to know whether any book had been written

on the measurements and relative proportions of temples in Japan.

Those who had studied the writings of Mr. Penrose on the Parthenon

and other Grecian architecture, had derived very great pleasure from

calculating the measurements and proportions used by the Greeks—how
the lines of their buildings, for instance, were higher in the centre than

at either end. Could Mr. Spiers inform him whether a similar book
had ever been published on the proportions of Japanese architecture?

Mr. Harding-Smith said that he wished to second the vote of

thanks to the lecturer. He would like to know whether Mr. Spiers

could give them any information as to the tiles used for roofing?

Earthenware tiles had been mentioned, and he presumed that most of

the buildings were covered with these, or were wooden shingles used ?

It had seemed to him that in one illustration shown, there was a

thatched roof, but Mr. Spiers had not particularly referred to that as

being peculiar. He would like to know whether the early roofs were

first of all thatched, this being superseded by wooden shingles, and

these again by tiles, or whether they were all used about the same time.

Mr. George Cawley showed some tracings which had been made
some thirty-six years ago, as working drawings for a model of the gate-

way of the Shiba Temple in Tokyo, the same man doing both drawing

and model. The gate had stood in front of a temple which had been

VOL. IX. T
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burnt down on January i, 1874. The tracing brought out rather more
clearly than the photographs the details of roof structure and the

number of cantilevers.

Mr. JoLY said that as Mr. Spiers had given them to understand, the

cantilevers and brackets used in roof architecture were very important

structures; they were so important that Japanese archaeologists used

them often as criteria of the dates of buildings according to the amount
of decoration used.

He also drew attention to the fact that the Chigi to which Mr. Spiers

had referred were sometimes straight at the top, and sometimes cut in

two, one being male the other female.

There was another point to which he would like to draw attention.

He had understood on rather scanty evidence that the pillars of certain

large buildings had their bases placed in stone troughs which contained

mercury—the idea being that a certain elasticity would be thus secured

in the event of earthquake. He would like to know whether there was
any evidence relating to this point, which seemed almost incredible.

Mr. Matthew Garbutt said that the Author had restricted the

scope of his discourse to Roofs only, but as he had included with the

roof the bracketing which formed, as it were, the entablature of a

Japanese temple, the paper made reference to most of the prominent

features of the buildings cited. The roofs of Japanese buildings had
greater relative importance than the corresponding features of Chinese

architecture, partly because the Chinese made greater use of con-

spicuous masonry substructures, and partly because, in later times, at all

events, the Chinese roof was so often made less important by the

fussiness of its parts. The earliest Japanese roofs had little or no curved

work in them
;
the Ise temples showed this. Later, as at Izumo,

curves appear. The right-lined outline appeared natural in the log-hut

type, of which the Shoso-in at Nara (eighth century) is an example.

Japan was fortunate in taking her Buddhist architecture from China, at

a time when a pure style (that of the Tang) prevailed in the latter

country. Hence the roofs at Horiuji (a. d. 607) are severe and simple,

with the long unbroken eaves running in straight lines, save for the

gentle curves at the ends, and with the unobtrusive ridge tiles to which
Mr. Spiers had drawn attention. The later roofs became more florid,

of steeper pitch and with heavy ridges, the eaves and verges also treated

with heavy complication, the brackets enormously increased in number,
and large and heavy ornaments (suggesting acroteria), were often added.

In animadverting upon the later roofs, especially those of the Tokugawa
period, Mr. Spiers had not referred to the glorious colouring that

redeemed the buildings of a time in which architectural form certainly

degenerated. Coming to the question of proportion in Japanese build-

ings. As the earlier Buddhist temples were directly derived from Korea
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or China, and we knew that the Chinese fondness for line and rule had
led to the fixing of the forms, weights, and even the composition of the

alloys used for ritual bronzes and other articles at least 2,500 years ago,

it might be expected that we should find some system of definite

proportions in architectural work, and this seems to have been the case

from early times. The Japanese, however, varied and sometimes
improved in this as in other matters. The general tendency was towards

a more graceful and a lighter proportion, the vertical dimensions becom-
ing relatively greater. As a specific illustration of definite proportioning

of parts of buildings, Mr. Garbutt drew attention to some diagrams

(Plate VII) based upon drawings in one of the old carpenters’ model
books {Hina-Gata) published before the Restoration. These showed
the method of setting out and proportioning a small group of brackets

for the eaves of a building, the ratio of five to three prevailing.

In the arrangement of roof brackets there was a peculiarity, to which
Mr. Spiers had not referred in detail, in the bearing blocks at the angles.

These were carried upon short rafters put in at an angle (on plan) of

45° with the common rafters, and as these short rafters were of the

same width as the common ones, blocks of the ordinary size would be

too small to look well. To overcome this, each horizontal dimension of

the angle block was increased by an amount equal to two-fifths of the

width of an ordinary block, the height remaining constant, and to

prevent these larger blocks from looking clumsy, their lower parts were
hollowed out as the diagram showed (Plate VIII). The type of gable

called in Japan Chinese very strongly suggested a bamboo origin, and
a roof thus shaped, of bamboos, would possess very great stiffness

with a minimum of weight.

The vote of thanks proposed by the Chairman and seconded by
Mr. Harding-Smith, was carried by acclamation.

Mr. Spiers said in answer to Mr. Offord’s question that there was no
doubt that the projecting eaves carried rain-water right away from the

building, but it should also be noted that below the eaves drip was a

course of paving in stone running round the temple on which the water

dripped.

In answer to Mr. Crewdson’s question, he had not been able to find

out whether there were any books written on the subject of the

proportions of Japanese temples.

As regarded Mr. Harding-Smith’s inquiry, shingles usually took the

place of tiles, these being adopted in many of the temples, but at the

same time thatch, shingles, and tiles were also used, not one superseding

the other, but indiscriminately. As a rule it might be said that the

earliest roofs were those made of reeds or straw, these being sometimes

changed to bark, an example of which had been shown in one of the

pictures exhibited that evening.

2
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The Chairman said that to him it had always been a source of great

delight to stand in front of a large temple and lose himself in the

contemplation of the immense beauty of curve exhibited in the eaves

line—the exquisite grace combined with extreme simplicity
;

it was
inspiring to stand at a proper distance in front of the great Hongwanji
temple in Kyoto. Since coming to this country he had been looking

round, and to his mind the nearest approach to the line of beauty of

the Japanese eaves lines, was that exhibited by the curves of the

Maidenhead railway bridge. The outline of Fuji mountain possessed

the exquisite curve which he admired so much in the temple work.

Mr. Spiers proposed a vote of thanks to Professor Harada for taking

the Chair that evening, which was seconded and carried with acclama-

tion.

The Chairman expressed his thanks for the kind way Mr. Spiers’s

vote had been received. It had been a great pleasure to him to be
present that evening, and he considered that the Council of the Japan
Society had done him honour in asking him to take the Chair. He
wished to take this opportunity of expressing his thanks for the services

which the Japan Society had rendered to Japan, for he considered that

the Society had been one of the most effective means of bringing about,

in the West, a better understanding of Japan and things Japanese.
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craft and more especially! in joinery and in the cabinet-maker’s art.

We had much to learn from them in these crafts, and it was to be hoped
that Mr. Cawley’s Paper would attract notice amongst Occidental

workers in wood, far beyond the circle of the Society.

There were features in connection with this Meeting which showed
in what a thoroughly practical spirit the arrangements for the reading

of the Paper were made, so that Members and Visitors might reap the

fullest benefit from the information conveyed to them by the Lecturer.

He alluded not only to the well-selected Exhibits, lent by the Lecturer

and by various Members, and ranging from the utilitarian collection of

specimens of Japanese woods, labelled with their Japanese and their

botanical names, to the exquisite works of Japanese Art in Wood, and
to the working-clothes and holiday garments of Japanese carpenters

; he

referred to certain easily-understood Practical Demonstrations, which

he would announce after the reading of the Paper.^

He would not stand any longer between them and the pleasure and

instruction in store for them. He would conclude by calling attention

to the Diagrams and Models the Lecturer had prepared for their

information.

Mr. George Cawley, m.i.m.e., m.j.s., (late of the Imperial

'College of Engineering, Tokio,) then read his Paper on “ Wood, and
ITS Application to Japanese Artistic and Industrial Design.”

The Paper was illustrated by Specimens, Diagrams and Models,

Tools, etc.

^ See pp. 224 to 226.
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WOOD, AND ITS APPLICATION TO
JAPANESE ARTISTIC AND
INDUSTRIAL DESIGN.

By George Cawley, m.lm.e., m.j.s., &c.

(late of the Imperial College of Engineering, Tokio).

I.—Introductory.

An eminent statesman, now passed away, once remarked that,

if any man desired to feel how little he really knew of any
given subject, he would advise him to make the necessary

preparations for writing a book upon it. To some extent this

remark suits my case, for although this Paper cannot, even by
the greatest stretch of courtesy, be likened to a book, still, in

the preparation of it, I have in a certain way, and within a

certain degree, been conscious of the general correctness of the

distinguished statesman’s advice.

After this admission, it might with fairness be asked why I

should have ventured to claim your attention this evening.

Well, I will briefly explain, and this explanation leads me to

another admission—an admission which I make with “bated

breath,” arising out of the influence of my immediate sur-

roundings upon the platform. It may be well known to some
Members, if not to all, that we have certain potent charmers,

persuasively, but persistently, at work in the interests of this

Society. The unexampled success of the Society is, in fact,

mainly due to them. These charmers correspond frequently

and to good purpose, and, when they do, they modestly ignore

the charmer’s guise by concluding their epistles with two words
of simple business purport, viz., Hon. Secretaries! ^

1 The Hon. Secretaries here referred to were Messrs. A. Diosy, now
(1895} Vice-Chairman of Council, and D. Goh, now an Honorary Member
J.S.
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With language bewitching as the syren’s song they lure their

victim on to an inevitable fate when once their attention has

been fixed upon him. I have to admit that I fell an easy

prey to their allurements over a year ago, by promising to

read a Paper before the Society. I then decided on the present

subject, as it would permit me to refer in a general way to

an important class of skilled workers in Japan, and to their

admittedly tasteful work. Owing to pressure of other duties,

however, I was unable to get my promised Paper ready for

reading on the date originally fixed. This created a personal

difficulty, from which I was fortunately relieved by the kindness

of a lady Member, who favoured the Society, and greatly obliged

me, by reading a very interesting Paper “On Japanese Fans”
on the evening originally assigned for my Paper.^

Leaving these preliminaries, and coming to the subject of

the Paper, I may state that for convenience I have arranged

the following remarks in three main divisions. In the first

division will be given a short account of the most useful woods
grown in Japan, and also of the tools commonly used by
Japanese wood-workers

;
in the second, some reference will be

made to Japanese wood-work of a fine and generally of an

artistic character
;
and in the third will be given certain in-

formation, derived from personal observation and experience,

relating to the working and application of wood as it is seen in

Japanese structures of an architectural or industrial character.

Before proceeding further, let me explain, for the information

of any after-critics, that the only justification I have for

attempting to cover, in some kind of general manner, the

ground I have thus marked out is based upon a very pleasant

five years’ residence in Japan, (1873-1878,) and that during my
stay I was brought somewhat closely into contact with Japanese

handicraftsmen, who used wood as the rough material upon
which they displayed their manipulative skill. In fact, I may
say that, during a certain period of my connection with the

Imperial College of Engineering, at T5kio, I had a compara-

tively large number of native wood-workers executing work
under my supervision at the workshops attached to the above-

named College, and also at the Government Arsenal at

^ Cf. pp. 30 to 48, (“On Japanese Fans,” by Mrs. Salwey, M.J.S., Paper
read at the Sixth Ordinary Meeting, Dec. 8th, 1892.)
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Akabane. The work done by these skilled workmen was
mainly intended for the College Museum, but it was of a
diversified character, and included models for illustrating the

constructional features of machinery and plant relating to

civil and mechanical engineering, metallurgy, mining, and
architecture.

Regarding these models—made entirely by Japanese work-
men—a competent and impartial critic, in writing for the

Japanese Press, in 1877, remarked: “It is not too much to say

that there are few, if any, engineering schools in the world

where the students have such advantages as here, in the shape
of numerous and very well made models. Having had oppor-

tunity to inspect these, and also having had occasion to make
myself acquainted with the quality of the similar models with

which English and Continental Schools have to be contented,

I have no hesitation in stating, and take much pleasure in

bearing testimony, that the models here could not be surpassed

in accuracy of construction or in utility for teaching purposes.’'

Another equally competent critic, in writing regarding these

models, has stated that they form “ the most complete collection

of the kind in existence.”

II.—Common Japanese Woods and Wood-working
Tools.

Forestry.—As a material of construction, wood has always

held a premier position in Japan. In fact, until the expansion

of foreign intercourse following upon the visit of Commodore
Perry in 1853-4, wood was almost the only material employed
for purposes of construction. It was as predominant in the

palace of the Emperor as in the cot of the peasant. The
most notable examples, however, of the application of wood to

architectural requirements are to be found in the buildings

devoted to religion. England formerly boasted of her “ wooden
walls,” but Japan could have made the same boast in a more
extended and correct sense, for wooden walls were ever present

there—in the peasant’s hut, in the nobleman’s castle, and in the

historic temple—in fact, every structure, great or small, might
be said to be a specimen of the wood-workers’ art.
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It naturally followed from this general use of wood for

structural purposes, during many centuries of Japanese social

life, that the question of forestry came to be important, and
should be no less important in the future. In fact, it is greatly

to be desired that the rapid extension of scientific knowledge
in Japan may cause the proper authorities to pay even greater

attention to forestry than hitherto. It is so much a matter of

national interest to Japan that I do not hesitate to quote some
expert opinions regarding it. “ Forestry in its most perfect

condition,” writes Dr. Beal, an American authority, “is not a

single science or art, but combines relations to several sciences

and arts. On its scientific side, it touches botany, chemistry,

geology, meteorology, physics, geography, and entomology
;
on

the art side it touches horticulture, arboriculture, ‘ lumbering,’

and protection from fires.”

A German authority—Dr. Otto von Hagen—has given the

following valuable words of warning—“ The forest,” he remarks,
“ is a trust handed down to us from past ages, whose value con-

sists not alone in the income derived from wood, but also in the

importance which it exerts through its influence on climate and
rainfall, or land culture. Its importance is not merely a question

of the present day or of the present ownership, but is also a

matter which concerns the future welfare of the people.”

I will quote one more authority, but one well acquainted with

the needs of Japan, viz., Professor Rein, an Honorary Member
of this Society. He remarks :

“ The preservation and scientific

cultivation of mountain forests is one of the most important

duties which the Japanese Government has to perform for the

good of the country. Their preservation serves to regulate

the profuse rainfall, to protect the land from floods at the

season of rain and thaw, and to provide the soil in the dry

season with a rich water supply to fill the rivers. Their

cultivation, on the other hand, aims to provide the needed

wood supply, and to open to the country a source of income

which till now has been very insufficiently valued and developed.

... In my travels through Japan, I was often asked by those

in Government circles what I would especially recommend for

the promotion of the national welfare. I said then, and repeat

it now, as of first importance, ‘To protect and cultivate the

forest.’
”
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I have quoted the foregoing expert opinions because I have

long felt that the forestry question was a very important one
for Japan. In fact, in discussing the subject of Japanese
buildings before the Asiatic Society of Japan, some fifteen

years ago,^ I took occasion to refer to the dangers likely to

result from deforestization. It is a much more simple matter

to remove forests than to replace them, and as their removal

—

in the absence of special legislation or governmental order

—

may be brought about by the thoughtlessness or selfish greed

of a single proprietor, it is to be hoped that the Government of

Japan will always keep a watchful eye on the denudation of

forest lands, and will take whatever action may be necessary

for the preservation of Japanese timber. Other countries, as,

for example, the United States, have now reason to regret the

wholesale and reckless devastation of forests without thought

of the evil effects which those coming in the future may be
compelled to suffer.

When we consider the long periods of time necessary for the

full growth of certain kinds of wood, and the further time

required for proper seasoning before the wood is fit for the

wood-worker, we easily perceive that the question of supply

and demand, and consequently of the value of wood, may be
considerably disturbed by indiscriminate cutting down of trees

in any given district. Especially was this so in the past in

Japan, for, until recently, the useful area of supply was limited,

owing largely to difficulty of transport. With the introduction

and extension of railways that area has been widened, however,

and the effective supply increased—except in so far as the

latter may be modified by the wood required for railway pur-

poses alone, in the shape of sleepers, posts, poles, and timber

for railway buildings.

Strength of Wood.—Although wood had been employed for

centuries almost entirely for purposes of construction in Japan,

there was not, until eighteen years ago, any reliable information

as to its structural value. In 1875, Professor R. H. Smith—at

that time Professor of Engineering at the Imperial University,

Tokio—read a Paper before the Asiatic Society of Japan, in

which he gave the results of some experiments he had made upon
a number of the woods commonly used in Japanese carpentry

^ Cf. p. 192, Footnote 2.
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and joinery.^ Before these experiments, the Japanese wood-
worker had, of course, that vague knowledge of the relative

strength of various woods which comes from practical experi-

ence, but such knowledge is not sufficient in itself to satisfy the

needs of the scientific constructor, who looks upon economy of

material in a structure as an important feature of constructional

perfection.

As supplementary to the valuable investigations of Professor

Smith, I made, in 1877, ^ series of experiments on Japanese
woods of a somewhat more comprehensive character than the

foregoing. My experiments included nineteen varieties of wood,
small specimens of which are exhibited at this Meeting.

In connection with these experiments, it may be well to

mention that they were carried out upon a highly finished

autographic testing-machine, which had been constructed from
my designs for the Engineering Laboratory of the Imperial

College. This machine was extremely sensitive in its action,

and, as the experiments were carried out with considerable

care, the results, which I am about to give, may be accepted

as generally correct. I should also mention that the specimens

of wood experimented upon were straight-grained, structurally

sound, and free from knots or other weakening defects.

For the tests to determine the transverse strength the

specimens of wood were cut 2 feet 4 inches long, and accurately

planed to if inches square. The specimen to be tested was
placed in two shackle-supports, fixed, 2 feet apart, on the testing-

machine base plate. The load applied to the specimen was
increased automatically, at the rate of 10 cwt per minute, until

the specimen broke, by the Laboratory engine, which moved a

weight upon the lever of the testing-machine. The behaviour

of the test specimen, as regards transverse strength and elasticity,

was accurately registered in diagrammatic form by a specially

designed apparatus affixed to the machine. An enlarged view

of the Diagram thus made, for the nineteen varieties of wood
treated, is exhibited (Plate L).

^ C/. Prof. R. H. Smith, Experiments on the Strength of Japanese
Woods,” pp. 27-28 of Vol. IV. (1875-6,) of the Transactions of the Asiatic

Society of Japan. (In the Japan Society’s Library.) The Volume also

contains :
“ Preliminary Catalogue of the Japanese kinds of Woods,” by

Dr. A. J. C. Geerts, (pp. 1-26,) and “On some Japanese Woods,” by

J. A. Lindo, (pp. 50-54.)
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KEY TO DIAGRAM
{PLA TE /.)

1. S U G I (Cedar)
(CRYPTOMERIA JAPONICA) SPECIFIC GRAVITY -

2 . KUROBI-SUGI
(CRYPTOMERIA JAPONICA) „ = -417

3. H I N O K I

(CHAM/ECYPARIS OBTUSA) „ = *427

4. H 6 N O K I

(MAGNOLIA HYPOLEUCA) „ =-501

5. H I M E K O - M A T S U
(PINUS PARVIFLORA) „ = -526

6. K A T S U R A
(CERCIDIPPIYLLUM JAPONICUM) ,, =-531

7. MATSU (Pine)
(PINUS MASSONIANA) „ = -566

8. TONERIKO (Ash)
(FRAXINUS SIEBOLDIANA) „ = -571

9. S U G A
(MELIOSMA RIGIDA) „ = -589

10. KU’RIMI
(PLATYCARYA STROBILACEA) ,,

= -596

IT. SAKURA (Cherry)
(PRUNES PUDDUM) ,,

= *596

12 . KEYAKI
(ZELKOVA ACUMINATA) „ = -614

13. K E M PO-N A S H I

(HOVENIA DULCIS) ,,
= ’676

14. M U K U
(APHANANTHE ASPERA) ,,

= ’695

15. TSUBAKI
(CAMELLIA JAPONICA) • = ’823

t6. NAS hi (Pear)
(PYRUS AUCUPARIA) ,,

= -896

17. TSUGE (Box)
(BUXUS JAPONICA) „ = -940

18. SHIRO-GASHI (White Oak)
(QUERCUS SIEBOLDIANA) „ = *95S

19. AKA-GAS HI (Red Oak)
(QUERCUS ACUTA) „ = *969
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This kind of Diagram is frequently used by the engineer,

as it is capable of showing him
^
at a glance a wide range

of information, but, as only a limited number of Members
may have passed through that purgatorial period common to

the budding engineer, and called his apprenticeship, or pupilage,

it may not be out of place here to briefly explain the nature

of the information which the Diagram conveys in this particular

case.

Taking for the purpose of illustration the line marked i8

{Skiro-Gashi)y we may observe that, starting from the zero point

at the lower left-hand corner of the Diagram, it slopes upwards,
and intersects along its course some of the vertical and horizontal

lines shown on the Diagram. The amount of this sloping, and
the extent of the curving upwards of the line we are consider-

ing, are features of deep meaning to the engineer. In fact, the

relative position of the line on the Diagram indicates all that he
is anxious to know, as the result of experiment, on any particular

specimen of wood. It may be noted that line i8 crosses the

point where the vertical line marked I2 and the horizontal line

marked 3 intersect. What does the engineer gather from

that Briefly this:—that when a small beam of Shiro-Gashi,

if inches square, resting on supports 2 feet apart, is made to

carry a load of 12 cwt. midway between the supports, the

resulting deflection or bending will be equal to *3 of an inch.

The amount of sloping also indicates at once the stiffness

of the specimen. The less the slope is, the stiffer is the wood,

and as the Shiro-Gashi line slopes the least, we have it indicated

that this wood is the most rigid of all the varieties tested. The
straightness of the line from the zero point up to the vertical

line 12, which we have taken, is also a significant feature, as

it shows that the deflection so far is exactly proportional to

the load carried, or, in engineering phraseology, the load is

within the elastic limit. This limit is shown to be reached in

the case of Shiro-Gashi when the load on the specimen is

increased to 14 cwt. With a greater load than 14 cwt. the

specimen deflects at an increasing rate, as is shown by the line

curving upwards. Line 18 terminates just before reaching the

vertical line marked 28, and this indicates that the specimen

of Shiro-Gashi broke when carrying a load of 27*9 cwt, or

nearly 28 cwt
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This single example will, I hope, be sufficient to show the

value of the Diagram, but it may be stated here that this deter-

mination of the elastic limit, and of the general correlation of

load and deflection for any given wood, is of essential value

to the engineer, who may require to use wood as constructive

material, as is often the case in Japan. For, having funda-

mental information of the kind shown in the Diagram, he

can, by the aid of a simple calculation, determine the fitness

of any wooden beam for carrying a stated load, whatever

may be its form or dimensions. It may be further noted

that the Diagram shows, at a glance, not only the absolute

strength of any individual wood in the series, but also the

relative strength of all the specimens tested, as viewed col-

lectively, and that feature of it will probably be of special

interest to Japanese engineers who may consult the “Transac-
tions and Proceedings ” of the Society.

Uses of certain Woods.—It may be of interest to give a brief

account of each of the nineteen kinds of wood exhibited.

1. Su^i Cryptomeria Japonica ’), a kind of Cedar, is employed
for a great many purposes. It is largely used in superior

dwelling-houses for ceilings, door-panels, partitions, and other

internal fittings. Some fine thin slabs, from 3 to 4 feet in

width, and having beautiful grain-configuration, are frequently

seen in the better class of dwelling-houses. Common qualities

of Sugi are also extensively used for the framework of houses

and for the masts and upper parts of junks and smaller craft.

2. Kurobi-sugi (‘ Cryptomeria ’) is a superior variety of Cedar,

and is chiefly used for the partitions and sliding doors of the best

native hotels, as it is considered to be a poor conductor of sound,

and to prevent the conversation taking place in one room from

being heard in adjoining ones. Therefore travellers who
become garrulous, after imbibing a liberal quantity of sake^ will

no doubt regard this wood with favour in their more sober

moments.

3. Hinoki (‘ Chamaecyparis Obtusa ’) is a highly prized wood
in Japan. It is widely used, as it possesses several excellent

features. It is straight-grained, free from knots, easy to work,

and is durable in situations of alternate wetness and dryness.

The latter feature causes it to be used in superior bath-houses

—an important item in Japanese social life—also for cooper’s
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ware, roof shingles, and for the outer sliding doors of the best

dwelling-houses. A modern use for this wood is in connection

with engineering work, in which it is used for models and

moulders’ patterns, as its permanence of form and smoothness

of surface are desirable qualities.

4. Honoki {^Magnolia Hypoleuca') is not very widely used,

probably because of its cost, although it is the most suitable

Japanese wood, known to me, for modelling work. Glued joints

of this wood hold with remarkable tenacity, and for this reason

a rough grass called Tokiisa'^ is glued upon it, and used by
Japanese joiners in the same way that glass-paper is with us.

This wood is also a favourite one for sword-scabbards, as

amongst all Japanese woods it best preserves the surface of

the highly polished sword-blade. This quality causes it to be

also used for the chopping-block in tobacco-cutting machines.

5. Himeko-Matsu Pimts Parviflora^') is a special kind of

Pine, and mostly used for the interior embellishment of temples.

It is also generally, if not entirely, used by the carver for the

smaller wooden idols or figures found in temples and dwelling-

houses, as the adhesiveness of the fibre of the wood permits it

to be worked in every direction.

6. Katsura (‘ Cercidiphyllum Japonicum ’) is principally used

for house furniture and boxes. It is also used for chess-boards,

cooks’ tables, and joiners’ planing-boards, because of its surface

friction after being planed.

7. Matsu (‘ Pinus Massoniana ’) is the more common Pine,

and is extensively used in Japan in a variety of ways. It is

widely employed for making the roofs and framework of houses,

for water-conduits, fences, junks, boats, rice-pounders, common
sliding-doors, and in the foundation of underground storehouses,

or ‘ Godowns ’ {Kura), for the preservation of goods in case of

fire. A large quantity is also used as fuel, either in the shape

of firewood or of charcoal.

8. Toneriko Fraxinus Sieboldiana), a kind of Ash, is not

very widely used. Corresponding to English Ash, it is em-
ployed for making gun-carriages, tool-handles, and recently for

the frames of railway carriages. It suffers much from the

ravages of worms, and it is difficult to get a large piece that

is not worm-eaten.
^ Tokusa, the ‘ Eqiiisetum) or Scouring-rush.
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g. SiLga Meliosma Rigida'). This wood has not a wide
range of use. It is frequently used in the best dwelling-

houses, however, for pillars, sliding-doors, and ceilings.

10. Kurimi (‘ Platycarya Strobilacea ’) is occasionally employed
as a substitute for Chinese wood used in making some kinds

of furniture. It is much cheaper than the imported wood, but

closely resembles it, both in colour and grain-configuration. It

has been recently used for the stocks of rifles.

11. Sakura, Cherry {^Primus Puddund), is a wood widely

used for engineering purposes. It is also employed for furniture,

turning-lathes, writing-desks, and small boxes.

12. Keyaki Zelkova Acuminata^) is a highly valued wood,

and deservedly so. It was largely used for the massive gates

and gate-posts of yashiki, and for the floors of the leading

Buddhist temples. It is used extensively for the piers of wooden
bridges, for water-wheels, and machine frames. It is almost the

only wood used in making furniture of European design. Keyaki
is very variable in quality, but probably the best is grown in

Kiushiu.

13. Kempo-Nashi Hovenia Dulcis^) is a good deal used in

making the common class of furniture. It is also used for

hibachi, or fire-bowls, for wooden house-ornaments, and occa-

sionally for the outer gates of dwelling-houses.

14. Muku Aphananthe Aspera’) is an exceedingly flexible

wood, and is therefore largely used for carrying-poles, flails, and
archery bows. It would serve excellently for carriage-shafts

and light wheels. The leaves of the Muht tree are used by
joiners for giving a polish to their work.

15. Tsubaki (‘ Camellia Japonica') is not widely used for con-

structive purposes
;
it is employed, however, for the shoes of rice-

pounding pestles, and a large quantity is consumed in making
charcoal for glass and tortoise-shell working.

16. Nashi, Pear Pyrtcs Auciiparia"')^ is now widely employed
for making chairs, turnery ware, and lathes for turning wood.

It is a generally useful wood, and might be more widely

employed. It is often used as fuel for cooking purposes.

17. Tsuge Buxus Japonica') is the Japanese boxwood, and

is only used for small objects, such as combs for the hair,

handles for the best tools, stamps, seals, and wood engravings

for printing purposes.
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1 8. Shiro-Gashiy or White Oak Quevcus Sieboldiana'), is a

strong, serviceable wood, and is largely used in making agricul-

tural implements, rudder-posts, cart-wheels, sculls for boats, and
various tools, such as carpenters’ planes {Kanna).

19. Aka-Gashi, or Red Oak Quercus Acuta"'), is a hard,

tough wood of a rich blood-red colour, and is widely used for

making pulley-blocks, wedges, plummer-blocks for water-wheels,

and gangways for ships and junks. It is generally curly in

grain, and somewhat difficult to work, and was thought by
Japanese carpenters to be their strongest wood, but a glance at

the diagram shows that it is inferior in strength to Shiro-Gashi.

There are many other kinds of woods obtained in Japan from

exogenous trees besides those just mentioned, but as only a few

of them are used to any extent in carpentry and joinery, it

would be somewhat foreign to our present purpose to attempt

to enumerate them. There is one wood, however, of another

division of the vegetable kingdom which should never be
neglected from any list, however brief, of Japanese woods. It

is one which the Japanese people prize, and rightly prize, more
than any other, as its range of usefulness is almost without

limit. I refer to the Bamboo, which, even during growth, gives

a special delicacy and grace to the landscape. There are

numerous varieties of Bamboo, which vary greatly in dimensions,

and the uses to which these varieties are applied are so many
that it is not possible to mention more than a very few in this

connection. Briefly, however, it may be stated that the Bamboo
serves as a food, and that it is also used for rafters, posts, ladder-

rails, scaffolding-masts, flagstafifs, water-pipes, flutes, whistles,

walking-sticks, fishing-rods, flower-vases, and drinking-cups. In

a split form it is made into ‘ chop-sticks,’ sieves, chairs, blinds,

mats, umbrellas, cages, screens, measuring-rules, fans, and
picture-frames. The Bamboo is a favourite subject with the

Japanese artist, and many rapid stroke sketches, depicting it

in some form or other, are to be seen in Japanese dwellings.^

Wood-working Tools,—Having given a certain amount of

attention to the material which Nature, in her bounty, provides

for the Japanese wood worker, we may now proceed to give

some consideration to the tools employed for operating upon

^ Cf. “Trans, and Proc.,” Vol. I., pp. 22 to 48, C. Holme’s Paper on

The Uses of Bamboo in Japan,” (Illustrated,) and Discussion thereon.
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this material. According to an old saying, “the inexpert
workman often complains of his tools

;
” but if indifferent work

is in any case justifiable because of the simple or imperfect
means employed in producing it, the Japanese wood worker
certainly might take shelter within this form of apology, as
his tools and appliances are of the simplest character. If we
inspect his work, however—numerous examples of which are

exhibited at this Meeting ^—it will be found that he has no
reason to take up the apologetic attitude, for the artistic taste,

neatness, and general manipulative skill embodied in the speci-

mens shown will be at once admitted and acknowledsfed. In
the finer kind of old cabinet work and joinery the Japanese
wood worker showed himself to be more of an artist than of

a simple artisan, but that came from his special training, which
had little of the commercial element in it.

Many centuries ago, Aristotle, in defining man, called him a
“ tool-using animal.” Now, although this definition is somewhat
ancient, it is nevertheless still true, for wherever tools—even of
the most crude and primitive description—are found, antiquarians

conclude that the locality, in which the discovery was made,
was, at some time or other, one in which man either grovelled

or worked.

Accepting this Aristotelic view of man, we may go on to

reasonably suppose that the credit for any skilled production

should be divided, in some ratio, between the tools employed
for producing it, and the skilled worker using them. For any
given finished production, the more simple the tool employed
the more expert the skilled worker, and ‘ vice versa' An eminent

painter’s skill furnishes an excellent example of one part of

this proposition, for in the selection of his colours for general

effect and durability, and in the after production of his work,

artistic sjkill may almost entirely claim credit for a picture which,,

if a masterpiece, may be an object of admiration for centuries

after it left its producer’s hands. The tools used by the painter,

therefore, count as practically nothing in considering the means
by which a masterpiece was produced.

On the other hand, we may have a complex and beautifully

contrived tool taking a part in forming an object, in the

production of which the action of the tool is as predominant
^ ^ List of Exhibits,’ pp. 229-232.
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as was the skill of the painter, and, in this case, the human
worker is reduced to a mere looker-on, or watchman, having

the simple duty of observing that a highly complex tool does

not, even for a moment, fail in its- allotted duty. Let us take

one example of this, and we will select the beautiful arrange-

ment, or tool-equivalent, employed in making domestic pins.

As an example of the division of labour, the school-books of

our young days told us that ten men were engaged in making
a pin. This, however, is no longer true. The inventive talent

and matured experience of the machinist have completely

inverted the relative values of the tool and the human worker

in this special industry, as they have done in many other

departments one might name, such, for instance, as those con-

nected with the production of coins, nails, envelopes, and textile

fabrics. At a time, not very remote, ten more or less skilled

workers, and a few simple tools, produced a pin, of which it

might be said—as it has been said of certain statesmen by
their political, but not over-polite, opponents—that it occasion-

ally “lost its head.” Now, a beautifully contrived tool in the

shape of a machine, or series of machines, produces a pin far

more suitable for its intended purpose, and at a mere fraction

of the former cost, with a merely nominal assistance from its

overlooker.

From the foregoing considerations we may, I think, fairly

assume a kind of complemental relation always existing

between the skilled worker and the tool he uses in the pro-

duction of any given object. This relation varies in any
country with the different phases of material civilization, and
with the value placed upon the economy of Time. In Oriental

countries, such as Japan, in which the standard of material

civilization has been stationary over a long period, the faculty

of invention becomes deadened, and we therefore find the

industrial methods of to-day practically corresponding to those

in use centuries ago. In these methods Time is seen to count

for very little, and therefore the tools and appliances employed
are seldom of a time-saving character. Their essential quality

is simplicity, and, in fact, they embody this quality even to

,
the verge of crudeness. But, according to our assumption, this

simplicity, in the character of tools, is a testimonial to the

skill of the handicraftsmen who use them.
VOL. II. R
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It is from this standpoint, I contend, that we should judge
the work done by the Japanese wood worker, and, in connection

with this contention, it may be well to briefly refer to a few
of the principal tools employed in Japanese wood work, and
also to the tools used for performing similar work by English

and American wood workers.

Through the great kindness of the authorities of the Science

and Art Department, South Kensington, and of Messrs.

Melhuish, Sons, and Co., of Fetter Lane, E.C., who have lent

us collections of Japanese, English, and American tools for

wood working. Members and Visitors have an opportunity

of inspecting and comparing the tools employed respectively

by the Eastern and Western wood worker. This opportunity

for the practical inspection of wood-working tools, in con-

junction with the kindly offices of the Japanese and English

Joiners, who have been good enough to attend for the purpose
of each illustrating his special method of working, will render

any lengthy comparison or description from me unnecessary.^

A glance at the Japanese tools will show that they are

few, and comparatively crude in design. Their simple cha-

racter, however, imposes a large demand upon manipulative

skill, and their diminutive size makes them more suitable for

neatness than for rapidity of execution. Comparing them with

English and American tools for accomplishing similar work,

we find the latter are more complex in design, more drastic

in action, and demand, as a rule, less patient skill from the

worker in the production of any given result. This complexity

of Western tools is the outcome of a desire to economize Time,

and an indication of scientific development.

It is known to most people that the Oriental wood worker

handles his tools in a direction opposite to that we adopt.

This is a curious feature, but it does not involve any material

difference of principle in the tools used by the respective

workmen of East and West. There is, nevertheless, an essential

feature of difference between Oriental and Western tools, a

difference which may not be apparent to the ordinary observer.

This difference consists in the wide adoption in Western tools

of what is technically known as the “ copying principle,” and
the almost total absence of that principle in Oriental tools.

^ Cf. pp. 225 to 227, and 229 to 232.
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Let us take the English moulding-plane as a simple example.

In this case, a specially shaped plane-iron—corresponding at its

cutting edge to the moulding required to be formed—is suitably

set in the plane-block, which also has its lower edge shaped
to correspond with the required moulding, and with this tool

the Western joiner can produce wooden mouldings with con-

siderable rapidity. The Japanese joiner has not, within my
knowledge, an equivalent tool. In fact, mouldings do not form

a feature of Japanese wood work, and without the application

of the “ copying principle ” it would entail great labour to

produce them.

We may now. briefly refer to the merits of a few leading

tools, as used by Japanese and English wood workers, such as

the saw, the plane, the adze, the axe, the chisel, and the tools

for boring and turning wood.

The Japanese Saw {Nokogiri) is more delicately made than

Fig. 1.

Japanese Rip Saws.
(Large, Gagari, and small, Nedztimi-gagari, or ‘ Mouse-saw.’)

Fig. 2.

Enlarged view of teeth of Japanese Rip Saw.

the English one, but I do not hesitate to state that the Japanese
tool is decidedly the better of the two in principle as a cutting

instrument. (Figs, i to lo.) Firstly, it will be seen that the

blade is in tension when cutting, and therefore a thinner blade
can be used, and the ‘kerf’ or waste wood, be reduced. Secondly,
the teeth (Figs. 2 and 8,) are long, and the cutting points are
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properly formed to produce a cutting, and not a scraping, action.

The ordinary English cross-cut saw is practically as much a

Fig- 3-

English Carpenter’s Back Saw.

Fig. 4.

Japanese Narrow-Blade Saw (Ma-ashi biki).

Fig. 5.

English Carpenter’s Keyhole Saw with Adjusting Handle.

Fig. 6.

English Carpenter’s Keyhole Saw and Screwdriver combined.

Fig. 7.

Japanese Cross-Cut Saws.
(Large, Nokogiri^ and small, Chiuba.')

scraping tool as is a file. In fact, a thin file worked on edge
is an exact equivalent of an English cross-cut saw, (Fig. 9,) as
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regards action. In America, improvements have been made on
English saw-teeth, which cause them to correspond to the teeth

Enlarged view of teeth {ha) of Japanese Cross-Cut Saw {Nokogiri),

Fig. 9.

English Carpenter’s Log Cross-Cut Saw.

Fig. 10.

Japanese Saw-File ( Yasiiri).

of the Japanese saw. I think it probable that an English car-

penter would cut through more timber in an hour with his saw
than his Japanese brother in trade, but, in order to accomplish

the feat, he would have to exert, by a push and hack action,

far greater proportional energy, and he would produce consider-

ably more waste wood in the form of sawdust. Briefly, I regard

the saw as the most perfect tool used by the Japanese wood
worker

;
all the other tools are much inferior to the similar

ones of European design.

The Japanese Plane {Kanna) is a comparatively crude tool.

Fig. II.

Japanese Jack Plane {Ka7Uia).

(Figs. II to 19.) The plane-block is' thin and short, and not
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well suited for producing such accurate edge work as the English
trying-plane. The plane-iron is thick, and without a back iron,

Fig. 12.

English Carpenter’s Jack Plane.

Fig- 13-

Japanese Rebate Plane {Shahiri).

Fig. 14.

English Carpenter’s Rebate Plane.

Fig- 15-

English Carpenter’s Tonguing and Grooving Plane.
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such as is provided in English planes. The Japanese joiner,

however, occasionally surmounts difficulties due to the imper-

fection of the plane in an ingenious way. For example, in

joining the edges of two long boards—say for a table top—if

he is unable with his plane to get the edges sufficiently straight.

Fig. 1 6.

Japanese Chamfer Plane ( Waki-tori),

F g- 17 -

English Carpenter’s Adjustable Stop Chamfer-Shave.

Fig. i8.

Japanese Paring Knife {Ko-gatana).

Fig. 19.

English Carpenter’s Spokeshave.

he compresses the fibre of the wood on the respective edges

by striking these edges with his hammer {Kana-dzucht). He
then applies his rice-glue, and puts the boards, after being

glued, in suitable clamps until the water in the glue has evapo-

rated or soaked into the timber. The result is as excellent
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as the plan is ingenious. The joiner, in this case, takes ad-

vantage of the natural elasticity of the fibres of the wood.

He temporarily compresses them with his hammer, and while

the boards are held tightly between the clamps the moisture of

the glue causes the fibres to re-assert themselves, and to form

a perfectly close joint.

The Adze, C/iojia, (Fig. 20,) used by the Japanese carpenter

is of peculiar shape, and has a socket for receiving the handle

Fig. 20.

Japanese Carpenter’s Adze (Chona).

instead of an eye, as in the English adze. With this arrange-

ment the handle requires to be bent. The Japanese exhibit

great skill in the use of the adze, which is generally much
smaller and lighter than the European tool for performing the

same work.

The Japanese Axe ( 07w) is of the heavy wedge shape, and
very similar in form to the American axe. It is not so exten-

sively used as the adze by the Japanese carpenter, and is inferior

to the English axe as a wood-working tool.
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The Chisels, Nomi, (Figs. 21 to 26,) used by the Japanese
wood worker are all of the socket description, and are generally

Fig. 21.

Japanese Paring Chisel {Hmogi-Nojni).

Fig. 22.

Japanese Mortice Chisel {Hira-Nomi^ ‘ Flat Chisel ’).

Fig- 23.

English Carpenter’s Mortice Chisel.

Fig. 24.

English Carpenter’s Flat Chisel and Gouge.

Fig. 25.

Japanese Firmer Chisel {Ilmogi-Nomi).

Fig. 26.

English Carpenter’s Firmer Chisel.

short, and somewhat clumsy in design. They are seldom used

as paring tools.

Japanese Boring Tools, Kiri, (Figs. 27 to 33,) are generally

inferior in design and slow in action. The tool for making
small holes (Figs. 27 and 29,)—for which the English joiner
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would use the gimlet (Fig. 28,) or bradawl (Fig. 30,)—is, how-
ever, fairly efficient. It is a kind of triangular drill, which is

Fig. 27.

Japanese Boring Tool for small holes (Mifsu-me-giri).

Fig. 28.

English Carpenter’s Gimlet.

Fig. 29.

Japanese Boring Tool for small holes ( Yotsu-me-giri).

Fig. 30.

English Carpenter’s Bradawl.

Fig. 31-

Japanese Boring Tool for large holes {Tsuhogiri).

Fig. 32.

English Carpenter’s Boring Bits.

revolved between the hands, and is less drastic in action, and

therefore less liable to split the wood, than the gimlet.
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The Lathe (Rokuro) used in Japan for turning wood is a crude

appliance, with a to-and-fro movement like the old English

pole-lathe. The turner sits down when working with his face

towards the front end of the spindle, to which he gives motion

by his feet through the agency of a rope or thin strap. The
object being turned is either held in a wooden ‘chuck ’ or driven

upon the end of the spindle, which is forked for the purpose

of holding the work. Some very creditable work is produced
by this simple and roughly constructed tool. Specimens of which

Fig. 35-

Japanese Carpenter’s Marking
Reel and Inked Line {Stimi-

tsubo and Rokic-dzumi).

There are a number of other tools used in Japanese wood
work, especially in carving and engraving, but we must pass

these without even mention, in order to deal with the remaining

portions of our subject.

are exhibited to-night.

Fig. 34-

Japanese Carpenter’s Ink-
Scriber (Sumi-zas/ii).
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III.

—

Joinery and Art Wood Work

Within the domain of Art, as represented in wood work, the

Japanese wood worker may fairly claim a prominent position.

Social and industrial life have changed, and are still changing,

so rapidly in Japan, that I prefer my remarks, in this connection,

to apply to the work which has been done by purely Japanese
tools and methods, and under, what I may term, the orthodox
conditions of social order in Japan, undisturbed by any outside

influence affecting either design or mode of production.

I am led to make this reservation, because, in the first place,

any comparison of European and Japanese wood work should
be, as far as possible, a true one

;
and, secondly, because I am

inclined to the opinion—an opinion which I give subject to

Fig. 36.

Japanese Cutting and
Marking Gauge {Hari-
kcshiki).

Fig- 37.

Japanese Mitre Bevel
{Tome-gata),

correction—that the old feudal days in Japan offered more
favourable conditions of training in the higher grades of art
work than the present. Now, no doubt, the commercial question
of profit and loss enters deeply even into the best productions of
Japanese wood work

; but in the case of the cabinet-maker or
carver of a century ago, I can see him, in imagination, in the
workroom of his modest home, comfortably employed under the
patronage of some art-favouring feudal lord, whose commission
would be for work of excellence, and excellence only. No
limiting conditions, referring to market price or time of delivery,
would arise to narrow the scope of the artisan’s skill.

Under circumstances such as I have pictured—now gone for

ever—the skilled wood worker could freely allow his long and
special training, his deftness of manipulation, and his cultured
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taste to combine for the accomplishment of work indicative of

his highest power as a shaper of wood. In the production of

the finest Japanese wood work of the past, the home of the

skilled worker was probably even more simple in character than

the tools which he used. His mind was not much disturbed by
the exigence of social position, and we may be assured that he

had not been a petted successful student of some imposing-

looking Art School, and was not the inflated possessor of a

formidable cardboard certificate, bearing testimony that he h&d
passed favourably through an examination contest. Of the

modern advantages connected with our present educational

methods he had few, but his ambition and the whole bent of

his mind were centred in his work. Amidst his modest sur-

roundings he probably never dreamt, while pursuing his work.

Fig- 38.

English Carpenter’s Sliding Bevel.

what an obligation he was imposing upon the future—how, in

after generations, highly educated men and women, in far-off

lands, would owe to him feelings of refined pleasure from a

critical survey of his work.

It must not be thought, from my somewhat laudatory remarks
on the Japanese wood worker of the past, that I fail to appre-

ciate the merits of wood work done now in Japan. I am aware
that some of it is excellent. The Japan Mail, in giving an
account of the new Imperial Palace at Tokio, refers to the

wood work in it as follows :
—“ It need scarcely be said that the

‘woods employed are of the choicest description, and that the

carpenters and joiners have done their part with such skill as

only Japanese artisans seem to possess. . . . The true type of

what may be called Imperial aesthetic decoration was essen-

tially marked by refined simplicity—white wood joinery with

pale neutral tints and mellow gilding.” This description

refers, no doubt, to splendid examples of wood work—which I
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have not personally seen—and there are probably other recent
examples, in other places in Japan, of equal merit; but what I

feel is this—that the tendency of the wood worker s skill, as
regards art work, under the present conditions of Japanese
political and social life, will be to form a level of mediocrity,
rather than a series of pinnacles symbolical of the highest

features of art.

Referring now briefly to the finer kinds of Japanese cabinet

and joinery work, we find one
prominently noticeable feature,

viz., neatness and delicacy of
finish. The various joints re-

quired in an article are generally

very carefully and accurately

made, but are not of a strong form. Dovetail joints or metallic

fastenings are seldom employed. Rice-glue, and small pegs or
dowels, are the usual joint-making agencies. Superficial excel-

lence, rather than structural solidity, is characteristic of the finer

kind of wood work in Japan, and this may possibly be due
to the fact that the function of the old Japanese furniture was
more one of ornament than of utility.

Fig. 39-

Japanese Carpenter’s Whetstone

( Ura-oshi),

IV.

—

Architectural and Industrial Wood Work.

If we leave out of consideration the comparatively few

modern structures built of brick and stone in Japan, the whole
of the buildings in that

||
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country are constructed

of wood. Having in view

the numerous and exten-

sive fires which frequently

take place, and occasion-

ally reduce a large por-

tion of a town to ashes,

and the small resistance offered by the ordinary Japanese
house to the effects of weather, it needs no difficult reasoning

to show that the demand for timber in Japan, for structural

purposes alone, must be very great, and certainly justifies

any attention that may be given to the question of forestry.

To say the least, it seems a pity that an old and settled

Fig. 40.

English Carpenter’s Oilstone.
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community should be dependent on a perishable material like

wood for its dwellings. The prevalence of earthquakes may
be one reason why the Japanese have for centuries adhered to

wooden dwellings. But any supposed advantages of the ordinary

Japanese house in respect to earthquakes is largely a delusion.

This was shown in the great earthquake of 1891, in the Nagoya-

Gifu plain. In this earthquake about 10,000 people were killed,

15,000 wounded, and 100,000 wooden houses were levelled to

the ground. In the midst of all this ruin a tall brick factory-

chimney at a cotton mill at Nagoya stood without suffering a

crack for the greater part of its height. Where, then, is the

advantage of wood over brick in reducing danger from

earthquakes ?
^

It may be easily gathered from the great number of wooden

Fig. 41.

English Carpenter’s General File with Adjustable Handle.

structures in Japan that the trade of the carpenter is an exten-

sive one. In the purely manipulative part of his calling he
shows very considerable skill, as might be expected from the

cleverness shown by artisans in other departments of Japanese

wood work. The Japanese carpenter has, however, practically

no knowledge of the higher branches of carpentry, as seen in

the grand roofs of old buildings in this country and on the Con-
tinent. The principle involved in the construction of the most
famous Japanese temples is no higher than that embodied in the

fisherman’s hut. The advantages of the framed structure

specially designed to withstand certain known forces were ap-

parently never known to the old Japanese carpenter. This is

^ Cf. Transactions of the Asiatic Society offapait, Vol. VI., Part II., pp.
291-320, “ Some Remarks on Constructions in Brick and Wood and their

relative suitability in Japan,” by Geo. Cawley, 8vo., Yokohama, 1878.

Reprinted in 1889. (In the Japan Society’s Library.)
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•somewhat strange, I think, seeing that the Portuguese

made a lengthened stay in Japan some three hundred

years ago, and the keen-witted Japanese of that time

would, no doubt, acquire a considerable knowledge of

European methods from their visitors.

In the matter of design, as seen either in strictly

architectural or industrial wooden structures in Japan,

there is a monotonous uniformity and a general absence

of detail. The carpenter has not exhibited that play of

fancy and inventive talent which we find in the work
of other workers of wood in Japan. The flowing curved

roofs of the chief temples, with their stately ridges, have

a certain beauty of outline, but this feature is centuries

old, and is probably of Chinese origin. Any other artistic

features in the leading buildings are due to the decorator’s

or carver’s art, and not to that of the carpenter
;
so we

need not consider them here, although worthy of lengthy

reference.

The same monotony of design is observable in the

carpentry-work connected with ordinary dwellings, whether

for the nobleman or the peasant. The one primitive

principle of construction is seen in all of them, and is

responsible for a great waste of timber. How far this

monotony of design in ordinary dwellings is due to

feudalism I do not know, but as regards junks we have

it stated that an edict was issued in the time of the

Shogun lyemitsu, commanding that all vessels should be

made to a common model, and not exceed certain specified

dimensions. It is, therefore, possible that the generally

baneful political influence which, I contend, favoured the

expression of the highest in art, may have dwarfed, if

not entirely crushed out, all development of constructive

•design in Japan.

IV

Fig. 42.

Japanese Carpenter’s Brass Square {Kane-zashi).

.(Length : l Shaku, 2 Sun. i Shaku = 10 Sun., i Sun = 10 Bti. i Shaku is

nearly equal to i English Foot.)
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Much more might be said on the subject of Japanese car-

pentry, as distinguished from the finer work of joinery, but I am
afraid I have already trespassed too far beyond the space at my
disposal. My desire has been to show that the Japanese wood
worker is a master of decorative rather than of constructive art.

For the British wood worker I would generally claim the

exact opposite.

I will now bring my remarks to a close by expressing a hope
that I may have succeeded in carrying out what I feel sure

is the aim of those officially responsible for the success and
honourable position of this Society, namely, to judge with a

sympathetic, but evenly-balanced, mind matters of common
interest to England and to Japan, and to discuss them in a spirit

which may tend to still further increase the amity at present

fortunately existing between the two nations—the Britons of

the West and of the East.

VOL. II. S
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The Chairman (Mr. F. T. Piggott, Vice-Chairman of Council^

said he was sure that everyone present would agree with him as to

the great interest attaching to the subject of Mr. Cawley’s Paper and

also as to the admirably clear manner in which the Lecturer had
imparted so much valuable information. Lucid, and perfectly within

the scope of the non-technical mind, as the Paper was, it was about to

be made, if possible, still easier for all to understand.

The Hon. Secretaries^ Messrs. Didsy and Goh, ever anxious to

render the Society’s Meetings thoroughly instructive and deeply in-

teresting, had hit upon an excellent plan—the latest of their many
good ideas—for illustrating, in a striking manner, the information

Mr. Cawley had imparted to the Meeting with regard to Japanese

methods of working in wood. They had not only brought together,

with the assistance of various Members, an interesting Loan Collection

of Japanese works of art executed in wood, which supplemented the

Lecturer’s Collection of Specimens of the Woods of Japan, but they

had arranged for Practical Demonstrations to be given on the Plat-

form by a Japanese Master Carpenter and Joiner—a skilful Daikic—
Midzutani Takichi, of Tokio, clad in his native working-dress and
using his simple native tools, and—for purposes of comparison—by
a London Joiner, Mr. W. Lambert, who would perform the same
operations according to English methods of work, using the latest

improved English and American tools, a complete Collection of which

had been kindly lent by Messrs. Melhuish, Sons, and Co., of Fetter

Lane, E.C.^

The excellent arrangements for these Practical Demonstrations

had seemed doomed to failure when, barely twenty-four hours before

the Meeting, the great conflagration in the City had destroyed the

block of buildings in St. Mary Axe in which the premises of the firm

who were the employers of Midzutani, the Japanese Carpenter, were

situated. His Japanese tools and native clothes were involved in

the general destruction. Undismayed by this disaster at the last

moment, the Hon. Secretaries^ energetic and full of resource, as usual,

^ Many of these Tools are represented, for purposes of comparison, in the

Cuts illustrating the Paper.
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had been equal to the occasion. Through the intermediary of a Member
of the Society, Mr. A. J. R. Trended, c.m.g., of H.M. Science and Art

Department, they applied to the authorities at the South Kensington

Museum for the loan of the Collection of Japanese Wood-working
Tools purchased by the Museum from the Japanese Section of the

Universal Exhibition held in Paris in 1867. This unusual application

the Museum authorities most kindly granted, and the tools, which

had never been exhibited in the Museum for want of space, but

were found reposing in their packing-case in a secluded vault, had
once more been brought into the light of day and would be used

on the Platform. In fairness to the Daiku, it should be borne in

mind that these tools had not been ground, or ‘ set,’ since they left

Japan twenty-six years ago. The tools having been thus fortunately

secured, the question of providing a Japanese working-dress next

arose. This was solved in an incredibly short space of time, again

by the ingenuity and the untiring zeal of the Hon. Secretaries, who
had become, for the nonce, Japanese Shiiateya (tailors). Mr. Goh
had supplied the designs, from which Mr. F. Standage, the Hon.
Secretaries^ efficient and handy Clerical Assistant, had, under Mr.

Didsy’s directions, produced a complete and accurate suit of clothes,

correct even to the wearer’s personal name, or Asa-na), (Takichi,) in

huge white Chinese ideograms, in the middle of his back, and his

family name (Midzutani) on the front hems below the collar of his coat.

The only articles which could not be improvised were the Zori, or

straw sandals, and the Tahi, or socks with a division for the big toe.

Fortunately, Mr. Diosy possessed a pair of each of these articles,

which he presented to the Society’s Museum, and which the Daihc
was able to wear.

Pr.\ctical Demonstrations of Japanese Carpentry and Joinery

were then given by Midzutani Takichi, a Daikii (Master Carpenter

and Joiner,) of Tokio, using the Japanese Wood-working Tools lent

by H.M. Science and Art Department from the South Kensington

Museum (by which they were acquired from the Japanese Section

of the Universal Exhibition, Paris, 1867.)^

For purposes of comparison, Mr. W. Lambert, a London Joiner,

gave illustrations of English methods of work, using the latest improved
English and American Carpenters’ and Joiners’ Tools, lent by Messrs.

Melhuish, Sons, and Co., of Fetter Lane, E.C.

^ A List of these Tools is given on pp. 231, 232. Many of them are repre-
sented in the Cuts illustrating the Paper.
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The Daiku San^ wore his native working-dress, (made for the

Society by Mr. F. Standage, under the direction of the Hon, Secretaries^

Messrs. Didsy and Goh, and afterwards deposited in the Society’s

Museum -) ;
the dress consisting of : Coat (Hanten) of dark blue

cotton, reaching to the knee ; Breast-Apron (Mime-ate) of the same
stuff, with tool pocket

;
tight Trousers {Momo-hiki) of the same stuff

;

Girdle {Obi) and Head-Towel {Hachi-maki) of light blue cotton. The
Coat bears on the back the artisan’s Asa-na^ or personal name (‘ Ta-

Kichi ’) in large white Chinese characters within a white circle, and his

family name (Midzutani) in black characters on two white, oblong

patches on the front hems below the collar.

The Tabi^ or Socks, of dark blue cotton, strengthened on the

sole, and having a division for the big toe, and the Zori^ or straw

Sandals, were obtained from the Society’s Museum, to which they

were presented by Mr. A. Didsy, Hon. Sec. When about to com-

mence working, the Daiku bound the light blue cotton head-tow'el,

with astonishing rapidity, round his temples, tying it in a bow on the

forehead.®

The principal Practical Demonstrations, given simultaneously, at

opposite ends of the Platform, by the Daiku and by his English

fellow-craftsman, consisted of :

—

Sawing and Planing, illustrating the opposite nature of the move-
ments in the Japanese and European methods; the Japanese Joiner

drawing the saw, or the plane, towards him, the European pushing the

toolfrom his body.

Boring, the Japanese imparting a rotatory motion to the simple

boring-tool by twirling its handle between the palms of his hands.

The English Joiner used Bradawl, Gimlet, and the latest improved

American Centre-bit.

Rough-hewing with the Adze. The Japanese steadied the piece

of timber with his feet and used the adze {C/iona) within an inch of his

toes with perfect accuracy.

Making a Joint.

Marking out work. HYiQ Daiku marked with the string {Roku-dzu?ni)

running through the Ink-^ot {Siuni-tsubo) and the bamboo marker

{Su?ni-zashi). The English Joiner used the C/iatk-\inQ for the same
purpose.

1 Sa?t, contraction of Sama. '‘Daiku Sa7i^ (for '‘Daiku Santa'') is

equivalent to ‘ Mr. Carpenter.’
^ Cf" Trans, and Proc.,” Vol. I., p. 308, Catalogue of the Museum.’)

The working-dress of the Japanese Daiku is shown in Plate II.
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At the close of the Practical Demonstrations, Mr. A. Diosy, Hon.

Secretary^ observed that their value was amply proved by the unflagging

interest with which the large audience had followed the movements, so

entirely dissimilar, of the Daiku San and the London Joiner. No two

men could well have adopted more widely divergent methods for

achieving the same work. Both in sawing and in planing their

bodies had SAvayed in opposite directions, the Englishman pushing

the tool away from his body, the Japanese drawing it towards himself.

The British Joiner held the wood on which he was working with his

hands
;
the Daiku steadied his with his feet. Yet there was here, as

everywhere, one touch of Nature ” to “ make all Mankind akin j
” for

the audience would have observed that both the Japanese and the

Englishman spat into their hands before commencing operations.

The subject so ably treated by Mr. Cawley opened up a very wide

field for research, and he (Mr. Didsy) hoped that some of the Members
would be induced by what they had heard that night to devote par-

ticular attention to collecting specimens of those articles made of plain

wood, unadorned save by its own beautiful grain and by the satin-like

smoothness imparted to its surface by the Carpenter, in which the

Japanese took such great delight. In former times large quantities of

these beautiful boxes and cups of perfectly plain wood Avere made for

use in the Imperial Palaces, and some of them must still be obtainable

by Collectors.

As to the Daiku.^ Midzutani Takichi, the one Avho had just afforded

them so much instruction and amusement by his Demonstrations, Avas

a very excellent specimen of that hardy class of craftsmen, a class well

worthy of special study, as they Avere not only Carpenters, but, in Old

Japan, also Builders, and to a certain extent Architects, as nearly all

the buildings were of wood, even such great temples as the one at

Shiba, in Tokio, which was burnt doAvn since the birth of New Japan.

A remarkable fact was that the Daiku^ who Avere amongst the bravest

of Japan’s plucky Firemen, fulfilled yet an additional function in Old
Japan, for they could claim to have originated a system of Fire

Insurance of a very practical nature. In Old Japan, Avhen a man
made a contract with a Daiku who Avas to build him a house, the

Carpenter frequently undertook, for an increased payment—Avhich Avas

really an insurance premium—to build a new house free of any further

charge, should the present one be destroyed by fire Avithin a certain

number of years.

Mr. H. Mutsu, Member of Council, said :—In proposing a Vote
of Thanks to the Lecturer, Avho has given us a picture so admirably
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instructive of the Nippon woodland and of its uses, I may, perhaps,

be permitted to offer some remarks upon the subject.

It is of the nature of such a theme as that before us to necessitate

the employment by the Lecturer of many technical terms which may,

perchance, be equally uninteresting and foreign to many of his auditors.

I frankly confess that I came here to-night anticipating something of

the kind, but I think you will agree with me that such an anticipation

could not have been more happily dissipated than by the very clear

and entertaining discourse we have listened to.

My country has been from very remote times favoured with many
more species of trees than are found in most other countries, and the

development of their usefulness respectively was, doubtless, the natural

result of the discovery of that varied abundance. The artist has the

advantage of being able to choose the most suitable kind of wood for

his handiwork, while, at the same time, he is celebrated for the clever

and artistic manipulation of the least useful descriptions.

Another reason for this superiority is, I think, the absence of

machinery, which was not introduced into Japan until quite recently.

Machinery is too often a formidable enemy of art, while the human
hand, working with the intelligent human brain, is the most appropriate

agent for achieving its highest forms.

Yet another reason is, I think, the unpopularity of painted wood in

Japan. She rejoices" in a great wealth of wood, and, therefore, can

afford to be somewhat extravagant and fastidious in this direction.

Her artistic taste will not allow inferior material to be covered over

with showy and impure colours
;
consequently, few objects are painted.

For instance, I do not think there are many countries in the world

where the boats are unpainted, as in Japan. We can well imagine the

shock which the Japanese artist must have felt when, for the first 'time,

he stepped into a Tokio hair-cutting saloon in the European style, with

its walls painted in glaring hues of green, blue, and red—a painful

innovation in the midst of, perhaps, the most sober-hued and simply-

constructed city in the world.

In short, Japan was, and is, a land on which an extraordinary

abundance and variety of wood has been bestowed, and her artistic

workmanship cannot be easily surpassed by other nations. It is, there-

fore, most desirable—nay, it is the duty of her sons—to preserve these

advantages carefully, and in perpetuity. I have, therefore, great pleasure

in proposing a cordial Vote of Thanks to the Author of this valuable

Paper, whose able and generous exposition has, I am sure, been equally

beneficial to the British portion of this audience and to my own fellow-

countrymen who have assembled here to-night.
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Mr. R. Phene Spiers, f.r.i.b.a., f.a.s., Member of Council^ in

seconding the Vote of Thanks, remarked that he had possibly been

selected by the Hon. Secretaries for that privilege from an artistic point

of view, to contrast with Mr. Mutsu, who was well acquainted with the

particular subject at issue; whereas he (Mr. Spiers) knew nothing about

it, and had never been to Japan. For five-and-twenty years, however,

he had been a close observer of Japanese exports, and more particularly

of those works which were executed either prior to the opening-up of

the country or uninfluenced by it
;
and it would be impossible to speak

in too high terms of the finish and execution of Japanese wood work

and joinery. That finish and perfection of workmanship was not

confined to articles de luxe, but extended to the simplest and most

ordinary implements of domestic use; whilst here in England, if you

wanted a chest of drawers or a cabinet, in which the fitting of the drawers

should be perfect, it was necessary to go to Gillow’s or to some other

leading firm of manufacturers, and there you would have to pay a high

price; but, in Japan, the very toys of the children, the small wooden
boxes, were all fitted with the same perfection. The reader of the

Paper had referred to the mrd, or seal-boxes, as types of beautiful

workmanship, and it would be impossible to find anything, even in the

most costly jewellery, to equal their finish. Some few years ago one of

the chief manufacturers of agricultural implements in the North came to

look through his (the speaker’s) collection of inro, and he was astounded

with the fitting together of the several compartments. To him, accuracy

and finish in workmanship were the principal requirements
;
here, in

the inro, they were accompanied by an exquisite art and beauty of

design.

The Paper just read by Mr. Cawley would form a valuable record

in the “ Transactions and Proceedings ” of the Society, and none the

less for the excellent way in which the Lecturer had marshalled his

materials.

The Vote of Thanks to the Lecturer was carried by acclamation,

coupled with a grateful acknowledgment of the loan, by H.M. Science

and Art Department, of the Japanese Wood-working Tools from the

South Kensington Museum.

The following Objects of Interest were exhibited at the Meeting :

—

By the Lecturer (Mr. Geo. Cawley, m.i.m.e.) :

A Collection of Specimens of Japanese Woods, labelled with

their Japanese and Botanical Names.
Carpenter’s Adze {Chona), with lacquered handle.
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Carpenter’s Marking Reel {Siimi-tsubo)^ lacquered. Fig. 35

p. 217.)

Carpenter’s Brass Square (Kane-zashi.) {Cf. Fig. 42, p. 222.)

Lady’s Cabinet ( Tansu) for Toilet Requisites.

Square Cabinet, a specimen of Parquetry work.

Two small Chests of Drawers {Tansu), showing the perfect

fitting of the drawers.

Several small Cabinets, with nests of drawers.

Two sets of Miniature Furniture, as presented to little girls at

the Girls’ Festival {Hina-Matsuri.)

A Pillow {Makura)
;

merely a rest for the nape of the neck

and a small part of the head. The Pillow itself consists of a roll

of soft paper; the wooden stand contains drawers and a small

lantern.

Four Medicine-Boxes {Inrd), showing the perfect fitting of the

sections.

Wooden ‘Chop-sticks’

Wooden Tooth-picks {Ko-yoji.)

Ladies’ Combs {Kushi), in wood.

Diagram (57 inches X 34 in., mounted on linen,) showing the

Relative Strength and Stiffness of nineteen principal Woods of

Japan. (Reproduced in Plate I. to the Paper.) Key to the

Diagram (see p. 200,) giving the Japanese and Botanical Names
and Specific Gravities of the nineteen Kinds of Wood. The
Diagram and Key were presented by the Lecturer to the Society’s

Museum,^ together with the following Exhibits

:

Model, in wood, of portion of the blade of a European Saw,

enlarged to six times actual size. (Made in Japan.)

Model, in wood, of portion of the blade of a Japanese Saw
{Noko-gii'i), enlarged to six times actual size. (Made by F.

Standage for the Society’s Museum.) {Cf. Fig. 8, p. 211.)

These two Models illustrate the fact that the teeth {Ha) of the

Japanese Saw are placed in the opposite direction to those of the

European Saw.

By Mr. F. T. Piggott, Vice-Chairman of Council

:

Holiday Garments of Tokio Carpenters {Haiku) and of Fire-

men -(7!$»Z'/-w-W(?w), many of whom are recruited from amongst

Carpenters. A number of these bright-coloured and much orna-

mented coats were exhibited.

1 Cf. “Trans, and Proc.,” Vol. I., pp. 308-313, (‘Catalogue of the

M useum.’)
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Cotton head-towels {Hachi-i?iaki) of Carpenters, light blue with

white stencilled designs/

By Mr. A. DiOsy, Hon. Secretary

:

Miniature Tools from the Tool-chest of a young Dai-iniyd : Saw,

with black lacquered handle, and Knife, with handle and sheath

of the same lacquer. Both tools bear the same Crest in gold

lacquer.

By Mr. Henry J. Avery, of Solihull, Warwickshire:—

^

Specimens of Japanese Artistic Wood Carving :

Statuette of a Savage {Yeteki), holding a bow in one hand and
a dead bat in the other. (Carved from a very light, fibrous wood.)

Long-legged and Long-armed Men. (Grotesque figures.)

Group of Rats.

Stooping figure with fish-basket and cat.

Figure of a Buddhist Priest.

Hawk on a perch.

Small group : A Lady on horseback, two male figures and a dog.

Large Netsuke (Toggle) : Man with a Demon on his back. The
Demon has a movable head, which produces grotesque grimaces.

Netsuke. Group of nine Tortoises.

„ Priest and Bell.

,, Mushrooms.

Tiger and Monkey.

By !Mr. W. Harding Smith, r.b.a. :

—

Short Sword ( Waki-zasJii)^ the blade signed :
“ Bungo-no Kami,

Kuneyoshi”; the handle and scabbard, both of carved Wood,
signed :

“ Masa-Yuke.”

Besides the above Exhibits, the Paper was illustrated by the

Collection of Japanese Wood-working Tools purchased by the South
Kensington Museum from the Japanese Section of the Universal

Exhibition held in Paris in 1867, and lent for exhibition at the Meeting
by H.M. Science and Art Department. The Collection consisted

of the following Tools, which were used by the Daiku in his Practical

Demonstrations

:

Five Saws {Nokogiri).

Seven Planes {Kanna).

* Cf. “ Trans, and Proc.,” Vol. I. p. 61, F. A. Satow on these Towels.
2 The Society suffered a severe loss by the death of Mr. Henry J. Avery,

M.J.S., which occurred in March, 1894.
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Mallet (Tstichi), Adze {Chona)^ Pincers {Kugi-miki), File

(Yaswi), ‘Saw Set' {Me-Iiajiki), an instrument for ‘setting’ the

teeth of saws.

Fourteen Chisels {Nomi).

Four Awls {Kiri). >

For purposes of comparison, Messrs. Melhuish, Sons, and Co., of

Fetter Lane, E.C., kindly lent for exhibition a large Collection of the

latest improved English and American Wood-working Hand-Tools,

(including specimens of various Tools supplied by them to the

Japanese Government). These Tools were used by the London Joiner,

Mr. W. Lambert, in his Practical Demonstrations of English methods.

Several of the English and American Tools exhibited are reproduced

in the Cuts to the Paper, together with the corresponding Japanese

Tools.

The Attendance at the Meeting, the concluding one of the Second

Session, was 236.





DaleDu«

Brigham Young
University







retrieved by Gate Expectations by Inwood, August 2017
http://www.woodworkersuk.co.uk/


