FIRE-MAKING APPARATUS IN THE U. 8, NATIONAL MUSEUM.,

By “Y.-ll.'l‘l".ﬂrl]tr{'tilz.

Man in his originals seems to be a thing unarmed and naked, and unable to help
ilself, a8 needing the aid of many things; therefore Promethens makes haste to find
out fire, which suppediates and yields comfort and help in a manner to all human
wants and necessities; so that if the soul be the form of forms, and the hand be the
instrument of instrnments, fire deserves well to be ealled the sueeor of SUOCOTS, o1
the help of helps, that infinite ways afford aid and assistance to all labors and the
mechanical arts, and to the scionces themselves,—BacoN.— Wisdom of the ancients,
Prometheus, Works, vol. iii. Lond., 1825, p. 72

<.

There is a prevalent belief that to make fire by rubbing two pieces
of wood is very difficult. It is not so; the writer has repeatedly made
fire in thirty seconds by the twirling sticks and in five seconds with the
bow drill.

Many travelers relate that they have seen various peoples make fire
with sticks of wood. The most common way, hy twirling one stick upon
another is well deseribed by Pere Lafitan with reference to the Hurons
and Iroquois,

They take two pieces of cedar wood, dry and light; they hold one piece firmly down
with the knee and in a eavity which they have made with a beaver-tooth or with
the point of a koife on the edge of one of these pieces of wood which is flat and u
little larger, they insert the other piece which is round and pointed and turn and
press down with so much rapidity and violence that the material of the wood agi-
tated with vehemence falls off in a raio of fire by means of a crack or little canal which
leaps from the cavity over a match [slow mateh]. This mateh receives the sparks
which fall, and preserves them for a long time and from which they ean make a large
fire by touching it to other dry materials.®

All these deseriptions omit details that are essential to the compre
hension of the reader. There is a great knack in twirling the vertical
stick. It is taken between the palms of the ontstreteched hands, which
are drawn backwards and forwards past each other almost to the finger
tips, thus giving the dri'l a reciprocating motion. At the same time a
strong downward pressure, is given which may be called a rotating
pressure. The hands move down the drill; when they nearly reach the
lower end they are brought back to the top with a quick, deft motion.
This is repeated as rapidly as possible. If the lower part of the drill is
observed when the motion begins it will be seen that powder is ground

* Lafitan,—Moeurs des Sauvages Ameriquains,  Paris, 1724, 11, p. 242, 243,
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off and is collecting in the canal cut into the cavity from the side of the
lower piece of wood. Soon, as the motion progresses, the powder be-
gins to increase and to get darker, the odor of burning wood is noticed
and the smoke is seen. Probably when the next motion ceases there
will be a little eurl of peculiarly colored smoke, which shows that active
combustion has begun. The pellet of ground-off wood may now be
shaken out of the slot or canal. At first it isdark ; athinline of smoke
comes from it; graduoally the fire spreads through it until it glows,
In this semi-charred dust the heat is held until it increases to about
4509, or higher. Everything depends on keeping the dunst in a heap;
it is impossible to make fire without doing this. This is trne in all
kinds of wooden fire-making tools.

By examination of many specimens of aboriginal fire apparatus it is
found that both the drill and lower piece, which, for convenience, shall
be ealled the hearth, must be of dry, inflammable wood. Wood that is
soft from incipient deecay is chosen; most often pieces riddled by worms.
This is the felicis materia spoken of by Festus as used by the Vestals.
Wood of this kind is not only easier of ignition, but it is ground off
more easily and retains the heat generated until enough is accumu-
lated to ignite the powder. In strong, skillful hands fire can be made
from wood that does not wholly fulfill these conditions.

Woods vary in combustibility, depending on their density, coloring
matter, and, perhaps, their chemical constitution. Sap wood of juniper
and soft, white maple yield fire with the bow, but light mesquite is the
best of all. The vaseunlar, starchy flowering stems of plants have always
been a favorite fire-generating material.

It will be seen that the Eskimo attachments to the simple drill enable
him to use wood ordinarily of no account for making fire. Sand is used
by Indians and other peoples to increase the friction,

From the material in the collection at the Museum, it is found that
nearly every method that is or was used in the world is represented.
The following classification, based upon the presumed order of develop-
ment of the invention, is followed in this paper:

I.—Fire-making by reciprocating motion.
1. Simple, two-stick apparatus : Indians of the two Americas, Ainos, Somalis,
Kaffirs, Veddahs, Australians, ete.
2, Four-part apparatus : Eskimo, some Indians, Hindoos, and Dyaks,
3. Weighted drill, with spindle whorl; Iroquois and Chukehis,
1I.—Fire-making by sawing.
Malays, Burmese, ete.
III.—Fire-making by plowing.
Polynesians, Australians, and Papunans.
IV.—Fire-making by percussion,
1. With pyrites, or stone containing jron, and flint: Eskimo and northern Ins
dians.

2 TWith fiint and steel ; General,
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I. FIRE-MAKING BY RECIPROCATING MOTION.
1. SIMPLE TWO-STICK APPARATUS.

This method may be said to have a world-wide distribution, and to
have had no narrow range in time. It is a very interesting study to
observe the many different practices that have been superadded to the
simple task of twirling two sticks with the design of creating fire. 1t
is also instructive to note how fixed have become tribal eharacters in
so small a thing as the shaping of the elements of the fire drill. It has
well been said by Dr. Schweinfurth, that—

A people, as long as they are on the low est step of their development, are far bet-
ter characterized by their industrial produncts than they are either by their habits,
which may be purely local, or by their own representations, which (rendered in their
rude and unformed langunage) are often incorrectly interpreted by ourselves. If we
possessed more of these tokens we should be in a position to comprehend better than
we do the primitive condition of many a nation that has now reached a high degree
of enlture.*

This fact holds good with reference to tribes in a higher plane than
the learned writer included in this statement, in this way. There are
many little things that have not been subject to the modification of
time, intercourse, or environment, but co.exist with an art. To particu-
larize: Prof. E. 8. Morse has shown the value of the simple act of re-
leasing an arrow from a bow-string as a classifier. Close attention to
the minor aects and arts will reveal much more than the nice measure-
ments of man’s praetically unmodified skeleton.

Differences that have become functional in the arts have come down
from an early period; when they can be found they are of the greatest
value as aids in ethnology.

The ethnography of the simple fire drill is studied geographically,
beginning in North America with the most northerly tribes that use it,
and ranging from north to south in the different sections of the country,
among the tribes from which there are specimens in the Museam.
Other countries are examined from west to east.

The Sitkan fire-drill spindle is unusually long and thick (fig. 1). Both
hearth and drills are of the Thuja gigantea, a tree that enters so largely
into the life of the Indians along this coast. The wood grinds off
very well with much frietion; at ordinary speed there is soon a small
heap of powder at the bottom of the fire slot. The latter is deeply cut in
from the side nearly to the center of the fire-hole. The whole hearth
has been charred at the fire. This repels moisture, and also renders
it easier to ignite the wood, charring being a process somewhat analo-
gous to the decay of wood by rotting. 1f kept carefully in a dry place,
this apparatus was perfectly adequate for the purpose of the Sitkan,
and in his skillful hands would no doubt give the spark in a minute or
80. The long drill would indicate that two worked at it consecutively

* Schweinfurth,—The Heart of Africa. New York, 1874. 1, p. 257,
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to keep up a continnous motion, as will be noted in the use of the
Aino drill (p. 551).

For tinder, the bark of the arbor vite was used. It is finely frayed,
and is much improved by being slightly eharred. They also use, pref-
erably, a tinder made from a fungus, because it is “quicker,” . e., ignites
more readily than the frayed bark.

The hearth is squared and measuores 23 inches; the drill is of equnal
length.

Going southward from Sifka the next fire-making set in the series
is from Bella-Bella, British Columbia. These Indians are of the Sali-
shan stock, and are called Bilhulas. The horizontal is a piece of eedar
wood dressed square on three faces. Itisapparently a piece of an oar or
spear handle. The fire-lioles are shallow, and the fire slots are quiie
narrow (fig. 2). The drills have been scored longitudinally near the
rubbing end; this may be a device to canse the wood to wear away more
rapidly, and furnish fuel to the incipient fire. Fire has evidently been
made with this set, Both parts are 1} feet long; the drill is much
thinner than that of Sitka, The tinder is of frayed cedar bark.

From a sonthern family of the Salishan stock, called the Quinaielt In-
dians, of Washington Territory, the musenm has a complete set col-
lected by the late Charles Willonghby. It consists of a hearth, two
drills, and a slow-mateh., The hearth isarounded piece of cedar wood;
opposite the fire-holes it is dressed flat, so as to rest firmly on the ground.
There are three fire-holes with wide notches. The drills taper to each
end, that is, are larger in the middle (fig. 3). The powder, a fine brown
dust, colleets at the junction of the slot and fire-hole, where they form
a lip and there readily ignites. This side of the hearth is semi-decayed.
No doubt the slots were eut in that side for the purpose of utilizing this
quality. The drills are bulged toward the middle, thereby rendering
it possible to give great pressure and at the same time rapid rotation
without allowing the hands to slip down too rapidly, a fault in many
fire-drills. The slow-match is of frayed cedar bark, about a yard
long, folded squarely together, and used section by section. Mr. Wil-
loughby says :

The stick with three cavities was placed upon the ground, the Indian kuneeling and
placing & knee upon each end. He placed one end of the smaller stick in one of the
cavities, and, holding the other end between the palms of his hands, kept up a rapid
half-rotary motion, causing an amount of friction sufficient to produce fire. With this
he lighted the end of the braided slow-match of cedar bark. This was often carried
for weeks thusignited and held carefully beneath the blanket to protect it from wind
and rain,

TFireiseasily procured with this set. It takes but aslightefforttocause
a wreath of aromatic smoke to eurl up, and the friction easily grinds off a
dark powder, which collects between the edges of the slot. When this
ignites it drops down the slot in a little pellet, and falls upon the tinder
placed below to receive it. Both drill and hearth are 18 inches long.
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The Klamaths, of Oregon, of the
Lutuamian stock, use a fire appar-
atus that looks very much like that
of the Utes. The hearth is a
rounded piece of soft wood thin
ned down at the ends (fig.4). The
drill is a long, round arrow-stick,
with a hard-wood point set in with
resin and served with sinew (see
Ute drill, fig. 7). The holes in this
hearth are very small, being less
than three-eighths of an inch in
diameter. They are in the center,
and the fire slot being cut into the
rounded edge widens out below, so
that the coal can dropdown and get
draught. The wood is quite soft,
apparently being sap-wood of yew
or cedar, while the drill-point is of
the hardest wood obtainable. 1t is
probable that sand is used on the
drill. The hearth is 13 inches long,
and the drill 26.

The Chinooks, a tribe of Indians
of a separate stock, called Chi-
nookan, formerly lived about the
mouth of the Columbia River, in
Oregon, but are now nearly ex-
tinet. Hon, James G. Swan, the
veteran explorer, investigator, and
collector among the Northwest
coast tribes, says that the Chi-
nooks are the best wet-weather
fire-makers he ever knew.*

To kindle a fire the Chinook twirls rap-
idly between the palms a cedar stick, the
point of whichis pressed into a small hol-
low 1n a flat piece of the same material,
the sparks falling on finely frayed bark,
Sticks are commonly carried for the pur-
pose, improving with use.t

Mr. Paul Kanej describes the
hearth as a‘ flat piece of dry cedar,

*Bwan. —-Nort:hwest Coast, p. 248

Fig. 4.

Fig. 5.
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in which a small hollow is ent with a channel for the ignited charcoal
to run over. In a short time sparks begin to fall throngh the channel
upon finely frayed cedar bark placed underneath, which they soon
ignite,” The Ahts and Haidas also use cedar fire-sticks of the usunal
Indian kind.

The Hupa Indians of Oalifornia are of the Athapascan stock, Their
fire-drill is a carefully made piece of apparatus (fig. 5). The hearth is
ot a reddish, punky piece, probably of mesquite, Prosopis juliflora,
somewhat harder than the drill, which is charred slightly for some dis-
tance along the grinding end. Fire has been made in one of the holes ;
the others show the rough, frayed cavities which have been made to
start the drill. The notches at each end of the hearth seem to be to
facilitate the tying of the pieces together as a precaution to prevent
their loss or separation. They are usually intrusted into the hands of
the most skillful fire-maker, who wraps them up to keep them from be-
coming damp. The effectiveness of the sticks inereases with use and
age; a stick and hearth that have been charred by the former making
of fire in most cases yields the spark in half the time required for new
apparatus. Another advantage is that the drill is softer from incipient
decay.

That this set is in the highest degree efficient is shown by the fact
that the writer repeatedly got a glowing coal, the size of a pea, from it
in less than twenty seconds. The hearth is 18 and the drill 21 inches
long.

The McOloud River Indians (Copehan stock) make the drill from the
buckeye tree.

The Indians of Washoe, Nevada, from their langnage, have been
classed by the Bureau of Ethnology as a separate stock, the Washoan.
Stephen Powers, many years ago‘collected a rather remarkable hearth
from these Indians. It has eight rather small holes, in every one of
which fire has been made. The wood is soft, well-seasoned pine. Ap-
parvently sand has been made use of to get greater friction, as is the
enstom of the Zufiis and Apaches. This device, in a measure, obviates
the necessity of having tinder-like wood, or wood in a state of partial
deeay. For the drill any hardwood cylindrical stick might be em-
ployed. A strip of buckskin about an ineh wide is passed around the
hearth over the fire-holes to keep them dry (fig. 6). _

At the end of the hearth is & mass of ¢ement made of the resin of a
pine mixed with sand, apparently ; a kind of material used by the In-
dians over a large area in the Great Basin and southward to fix their
arrowheads, piteh the water-bottles, and for other purposes. 1Itis quite
probable that this stick was the property of an arrow-maker, whose
need of fire to melt the somewhat intractable cement, caused him to
combine these functions in one tool.

It has a better finish, and displays greater skill in its manufacture
than the fire-tools of the neighboring tribes of Shoshonian (Utes) and
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Moquelnmnian stocks. In faet, it has a close aflinity in appearance to
' those of the very near Athapascan
(Hupa, ete.) stock. It is a matter
of very great interest to compare
with this a stick from the Macken-
zie River. (See Fig, 28.) The re-
semblance is striking; it is as
though one found a word of famil-
iar sound and import in an unex-
pected place. The related tribes
of the Indians dwelling on the
Mackenzie have a wider range than
the distance between the localities
whence the respective sticks came;
in fact, the Athapascans range
about 50 degrees in latitude and
the sonthern colonies of this great
family are only about 250 miles
southeast of the Washoans, while,
as has been stated, the Hupas are
quite near,

It would be presumptunous to say
at present that this tool is a rem-
nant of the influence of the Atha-
pascan wave that swept along
the Great Interior Basin, leaving
groups here and there in Califor-
nia and other parts to mark its
progress, but there is more to its
eredit than a coincidence of form
and function,

The musenm is in possession of a
complete collection of fire-making
material from the tribes of the
Shoshonian stock. They were col-
lected by Maj. J. W. Powell. The
native name for the Ute fire set is
whu-tu ni-weap. While the lower
member of the set—the hearth—
differs among the several tribes in
point of material, shape, ete., the
spliced drill is characteristic of the
whole stock. It has never been
noticed outside of the southern

Fig. 6. Fig. 7.
FIRE-MAKING SET. FIREMAKING SET, i, =
(Cat. No. 19640, U. 8, N M. (Cat. %o t7om, v 8 % o part of the Great Interior Basin
Waahoe Indiins, Nevaidi, Pl te Inddinns, Southern Utih,
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Klamaths of Oregon. The main part of the drill is either a reed, or a
straight sprout, usnally the former.
At one end a short piece of very n
hard wood—greasewood, sarcoba-
tus vermiculatus—is set in and
lashed with sinew. It resembles
the Shoshonian arrows, which are 1
foreshafted in this way. They also
use sand in common with other .
neighboring tribes.

The Pai-Utes, of Southern Utalh, g J
make their hearths of a short,
rounded piece usnally of the sap-
wood of juniper. It is tied to the
drill with a thong of buckskin when
notin use (fig. 7). Thedrillis like
the usnal one, just deseribed. This {H
is the common form of the Pai-Ute i
apparatus. The small, two-holed
hearth of rounded form, and the
shortened, spliced drill are for con-
venience of earrying, this kind be-
ing used by hunters while away
from the lodges. Mr. 8. J. Hare
says that the men do not usually
make the fire, except when out on
a hunting excursion. At the lodge
it is the squaw’s duty to make the
fire when it is needed.

The Pai-Ute is rarely at a loss to
get fire; he is master of varions
devices. Mr. Hare, who was among
the Utes for some time, states that
when the Indian is in need of a
light he uses either the flint and
steel, the drill, or, if these are not
at hand, he takes two branches,
and rubs one up and down on the
other, soon getting fire. The Auns-
tralians are said to have practiced
fire-making by rubbing in the way
mentioned, This is the only obser-
vation collected of its occurrence in
America. It is, in all probability, Fig.8 " Pigo.
adiﬁicult, unusual way ; Olll}' prac- FiRE-MAKING SET. FIRE-MAKING SET.
ticed under pressure of necessity G VS LY (Wil Wi Yo, Wor
among the Utes. They take great lecied o daj g w.  Powell)

Somthern Utah.  Cole oming. Collected by Maj, J. W
Powell.)
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pride in their skill; to be a quick fire-maker is to achieve fame in the
tribe. They are fond of exhibiting their art to white travelers in the
hope of gain.

Another form of hearth (fig. 8.) is made of ynceca flower stalk, like
those of the Apache and Navajos. The drill is of tule reed, set with a
very hard wood head. It is suggested that the reason for splicing
the drill is that the hard wood of the kind used for the head (grease-
wood) can not be procured in pieces long enough to make the whole
drill. This set is apparently one used as a fixture in the Ute domestic
economy, the squaws having to light the fire. The duty is mainly
relegated to the females in several other Indian tribes, and among the
Eskimo. Mr. Qatlin says that the Sioux objected to letting the squaws
have their portraits painted, saying that their women had never taken
scalps, nor done anything better than make fires and dress skins.*
The hearth and drill last figured are respectively 20 and 23 inches
_Tong, while in the hunting set (fig. 8) the length is 7 and 18 inches.

The Wind River Shoshones are also represented (fig. 9). The hearth
is of hard wood, rudely hacked out, and rounded. Upon the slanting
edge are eight holes, or shallow depressions, prepared for the drill,
with notches cut in to meet them from the sides. The drill is a willow
branch, 25 inches long, with a hard wood head mortised in, and served
with buekskin. It is most probable that sand was used with this set,
because, if the parts are not models, it would be necessary to use it on
sticks of equal hardness like these. I am inclined to believe that they
are models, from their appearance, and from the diffienlty of setting up a
pyrogenic friction upon them even with sand. They were collected
some fifteen years ago by Maj. J. W, Powell.

The Mokis are the most differentiated members of the Shoshonian
stock. Mrs. T. E. Stevenson collected the two excellent fire-making
sets in the Museum from the Moki Pueblos. The hearth is a branch
of the very best quality of soft wood. In one hearth an end has
been broken off, but there still remain eighteen fire-hioles, showing that
it was in use for a long time and highly prized (fig. 10). The drill is a
ronghly dressed branch of hard wood. It iscomparatively easy to make
fire on this apparatus. In the set numbered 126,694 these conditions are
reversed; the hearth is tolerably hard wood and the drill soft wood.

The Moki fire-tools are used now principally in the estufas to light
the sacred fice and the new fire as do the Zufis, and the Aztecs of
Mexico did hundreds of years ago. They use tinder of fungus or dried
grass rubbed between the hands.

By their language the Zuii people belong to a distinet stock of In-
dians. Their fire-sticks are of the agave stalk, a soft, pithy wood with
harder longitudinal fibers, rendering it a good medium for the pur-
pose of making fire.

*Smithsonian Report. 1885. Pt. ii, p. 723.
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As to the plan pursued
in grinding out fire, Col.
James Stevenson inform-
ed the writer that they
make a slightly concave
place where the burnt
holes are seen, cuv the
noteh on the side, sprinkle
a little fine sand on the
concavity, set the end of
the round stick on the
sand and roll it rapidly
between the palms of the
hands, pressing down
hard. The “sawdust,”Col-
onel Stevenson called it,
oozes out of the noteh and
forms a small mass, which
on blowing slightly be-
comes a burning coal, and
the application of a little
tindercreatesablaze. For
preserving the fire for any
length of time they use
a piece of decayed wood.
(Figs. 11 and 12.)

Viewedinanotheraspect
than as an implement of
necessary or common use,
this set is an important
cult apparatus in the won-
derfully complicated relig-
ious worship of the Zuiis.
These people make the
sacred fire that burns al-
ways in their estufas by
friction of wood that has
been wet. New fire is
made at the beginning of
their new year with great
ceremony. The honse is
swept and everything is
moved out of it until the
fire is made. Their regard
for fire and their eustoms

541
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them to the list of peoples who have held it in similar reverance and

have practiced similar customs all over the world,
ranging widely in time. The wetting of the drill,
increasing their labor, may be done to please their
rods.

This art must have been practiced for a long time
in this region, for Mr. Henry Metecalf found a hearth
(Fig. 13) with three fire-holes in a cave-dwelling at
Silver City, New Mexico. It is apparently very an-
cient. The wood is much altered and has become
heavy by impregnation with some salt, probably niter.

The Apaches and Navajos belong to the great Atha-
pasean stock, that ranges so widely in North America.
Capt. John G. Bourke, U. S. Army, collected the
hearth of yuceca wood shown (Fig. 14), and Says:

With the stick you now see, the Apache Indians in my pres-
ence made fire in not quite eight seconds by the wateh, and one
asserted that hie conld make it in a number
of motions, which, on the watch, oecnpied
exactly two seconds, that is, nnder most
favorablecircumstances, The experiments,
made under my own observation, ran all
the way from eight to forty-seven seconds :
sand is generally used, althongh not essen-
tial to success,

Oaptain Bourke’s observation is
very interesting, as it records the
fact that the Apache is the most
skillful fire-maker in the world.
Many other tribes can make fire in
less than a minute; I think by far
the majority of them, but there isno
eight-second record, while if he could
prove his ability to do it in two see-
onds he would arrive at the facility
of striking a match,

Mr. William F. Corbusier has no-
ticed the fire-making of the Apache-
Yumas of Arizona (Yuman stock).*
They use a drill about 2 feet long
and one-half inch thick, made of
o-oh-kad:je, or * Fire-stick bush.” Its
end is dipped in sand and drilled on
a sott piece of agave or yncea stalk

Fig. 15. held down by the feet. They carry
Lowgx Stick ov Fice. 8 8low torch of dead wood (spunk)
MAKING SET. =T 1
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and also use a flint and steel. For tinder they use
dry grass or bark fiber. They use also a fungus,
polyporus sp., for the same purpose.

Another reference to the fire making of this stock
(Yuman) is found in the translation by the late Dr.
Charles Rau of the writings of Father Baegert on
the Californian Peninsula.* He says:

To light a fire, the Californian makes no use of steel and
flint, but obtaing it by the friction of two pieces of wood.
One of them is eylindrical and pointed at one end, which fits
into a round cavity in the other, and by turning the eylin-
drical piece with great rapidity between their hands, like a
twirling-stick, they sncceed in igniting the lower piece if
they continue the process for a sufficient length of time.

The Navajo fire-set looks very much like a mere
makeshift. The hearth is a piece of yucea stalk
and the fire-holes have but a shallow side notch,
The drill is a broken arrow shaft, to which has been
rudely lashed with a cotton rag a smaller piece of
yucea wood (fig. 15). This carelessness, which it is
rather than lack of skill, is characteristic of the Na-
vajos in their minor implements. They resemble
the crude Apachein this. One thinks of the Nava-
Jjos only with regard to their fine blanket weaving
and silver working, so well presented by Dr. Wash-
ington Matthews in the reports of the Bureau of
Ethnology, and does not consider their arts in other
lines.{

Mr. Thomas C. Battey, a Friend, long missionary
among the Indians, kindly gives a deseription of
the Kiowan fire-making process, not now practiced
among them, but shown to him as a relic of an
abandoned art:

A piece of very hard and coarse, rongh-grained wood, per-
haps 8 inches in length, 2 in width, and three-fourths of an
inch in thickness is procured. In one side of this and near
one edge several holes are made, about one-half an inch in
diameter by five-eighths of an inch in depth, ronnded at the
bottom, but left somewhat rough or very slightly corrngated.
In the edge nearest these holes a corresponding number of
smaller and tapering holes are made, opening by a small ori-
fice into the bottom of each of the larger ones. These are
made very smooth.

A straight stick, also of hard, rough-grained wood, about 8
or 10 inches in length, about the size they usnally make their

*Smithsonian Report. 1865, p. 367. = B

tDr. Matthews's mountain chant of the Navajos, in the fifth
annnal report (1883.'84) of the Burean of Ethnolagy, gives
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some very striking ceremonial uses of fire. No ethnologist (c.. xo.ess, v.5. 5.3 Navefa

phould fail to read this important contribution to scienge,

Indinon, New Mexico. Collegied
by Edward Falmer. |
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FIni-MAKING SEY.

[i,‘;:. Na, 15300, 17, B N. M. Natives of Talamanos,
Cunin Biess  Colleesed by Prof, W ML Guld)

arrows or larger, is provided. Both ends of this
are rounded, but one end is made smooth, the
other is left slightly rough, The dried pith of
some kind of reed, or more probably of the yucea,
some fibers of the same loosely prepared like
hackled flax, some powdered charcoal, I think
formed by charring the yueca, and a piece of hard
thick leather similar to sole leather, completes
the ontfit, which is carried in a leather bag made
for the purpose. The first described piece of
wood is placed npon the knees of the operator
with a quantity of the fibrous substance beneath
it which has been powdered with charcoal dnst ;
some of the latter is put into one of the holes
and the rongh end of the stick inserted, the
other end is put into an indentation of the
leather placed under the chin, so that a gentle
pressnre may be exerted. The spindle is then
rapidly revolved by rolling it one way and the
other between the hands, The friction thus pro-
dunced by the rubbing of the ronghened surfaces
ignites the fine coal dunst, which, dropping as
sparks of fire through the orifice at the bottom
of the hole, falls into the dry fibrous prepara-
tion, thus igniting that, then by the breath
blowing npon it a flame is produced and com-
manicated to some fine dry wood and a fire is
soon obtained. The whole operation oceupies
but a few minutes.

One of the rudest dre-making appli-
ances in the Museum was collected by
Prof. W. M. Gabb, at Talamanea, Costa
Rica. The hearth is a rude billet of
charred, black wood, resembling mahog-
any. It has eentral holes, with no gut-
ter usaally, though sometimes ashallow
noteh is eut on both sides of the fire-
hole. The drill is a light branch, rather
crooked, but dressed down roughly with
a knife. Auother hearth is of partly de-
cayed, worm-eaten wood; with this a
hard wood drill ean be used, the hearth
wasting away instead of the drill (fig.
16.) “The absence of any fire slot, that
is, the use of the central fire-hole, is
worthy of notice in thislocality. I have
only observed its use in various parts of
the Eskimo area, from East Greenland
to Kadiak ; outside of this range I have
not noticed it anywhere else among the
present tribes of the world, From dgs
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scriptions given it seems to have been practiced by the Caranchua
Indians, a recently extinet tribe in Texas and Mexico. (See below.)

These specimens from Costa Riea are the erudest fire tools, not to he
mere make shifts, that have come to my notice or have been deseribed
in the literature examined. The Costa Rican Indians are very inter-
esting in their preservation of several other arts that may justly be
classed among the most ancient. One may be mentioned, that of bark
cloth making. Professor Gabb made quite a collection from Talamanea,
but has not left any notes on these remarkable people, who are well
worthy of the careful study of ethnologists.

A curious modification of this central hole plan is fignred and de-
seribed in Oviedo, folio 90, as oceurring in Hispaniola ; that is, the West
Indies, Hayti, San Domingo, ete. He says that *two dry light sticks
of brown wood were tied firmly together, and the point of the drill of
a particnlar hard wood was inserted between the two and then worked.”
Mr, H. Ling Roth* thinks that if one can judge from the illustration
(which is a miserable one) in Benzoni’s work, the natives of Nicaragua
also used three sticks in making fire. Benzoni, however, says:{

All over India they light fire with two pieces of wood; although they had a great
deal of wax, they knew no use for it, and produced light from picces of wild pine
wood.,

From Oviedo'’s deseription I am inelined to believe that the dust in
which the fire starts was allowed to fall below on tinder placed beneath
the hearth.

Through the kindness of Prof. . W, Putnam, curator of the Peabody
Museum, at Cambridge, Mass., 1 have received an extract from a manu-
seript written by Mrs. Alice W. Oliver, of Lynn, who, as a girl, in 1838
resided on Matagorda Bay, and learned the language and cnstoms of
the Caranchua Indians, a separate stock, now thought to be extinet.

Mrs. Oliver says:

After the hut is built a fire is made, the squ vws usually begging fire or matehes from
the settlers, but, in case their fire is out and they haive no other means of kindling it,
they resort to the primitive method of producing it by friction of wood. They
always earry their fire-sticks with them, keeping them carefully wrapped in several
layers of skins tied up with thongs and made into aneat package; they are thus kept
very dry, and as soon as the oceasion for their use is over, they are immediately
wrapped up again and laid away.

These sticks are two in nnmber, One of them is held across the knees as they squat on
the ground, and is about two feet long, made of a close-grained, brownish-yellow wood
(perhaps pecan), half round in section ; the flat face, which is held upward, is about an
inch neross. Three eylindrieal holes abont half an inch in dianmeter and of equal
depth, the bottoms slightly concave, are made in it. The three holes arve eqnally
distant apart, abont 2 inches, and the first one is the same distance from the end
of the'stick, which rests npon the right knee. In one of the holes is inserted the
slightly-ronnded end of a twirling stick made of a white, softer kind of wood, some-
what less than the diameter of the hole, 80 as to turn easily, and about 18 inches long.

'Tl;u Aborigines of Hispaniola. J. Authrop., Inst. Gt. Britain and Ireland, xvi,
p- 252,
t G Benzoni.—History of the New Worl 1, Hakluyt Society, xxi, p. 151,
H. Mis, 142, pt. 2——33
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Holding the twirler vertically between the palms of the hands, a gentle but rapid
alternating rotary motion is imparted. After continning this for about five minutes
the abrasion of the softer wood causes a fine, impalpable dust to collect in the hole,
from which soon issues a thin, blue line of smoke.

As soon as the Indian sees this he quickly withdraws his twirler with one hand,
while with the other he catches up and erushes a few dry leaves previously placed
on a dry cloth elose by (having been produced from thin wrappings, in which they
have been preserved for this very purpose, to serve as tinder), and quickly but
lightly sprinkles them in and around the hole, over which hoth hands are now held
protectingly, the head bent down, and the ineipient fire fanned to a blaze with the
breath. As soon as the blaze has fairly canght, the stick and tinder are deftly turned
over upon a little pile of dry twigs and leaves, got ready beforehand, and the fire is
started.

This operation of getting five is always performed by the men, and not by the
squaws. The fire is invariably bnilt in the center of the hut, npon the grennd, and,
18 usually kept burning, for the Indians never slept regularly, but whenever they
pleased, often asleep in the day time and awake nights, or vice versa, as they felf in-
clined.

The Troquois are unique in America, and perhaps in the world, in
making fire with the pump-drill, Several other tribes in America use
the pump drill to pierce stone and shell, for which purpose it is an ex-
cellent tool, but the mechanical difficulties lying in the way of making
fire with it have only been overcome by the Iroquois. Pump-.drills are
intended for light, fine work, with uniform, light pressure; hence, with
little friction. The Iroquois have added this element by increasing the
size of the balance-wheel and stock. Mr. Morgan, in his * League of
the Iroquois,” p. 331, figures a fire drill with a wooden stock 4 feet long
and 1 inch in diameter. This stock has at the npper end a string and
bow, while near the lower end is a “ small wheel.” Mr, Morgan says
this is “an Indian invention of great antiqnity.”

Mur. J. N. B. Hewitt, of the Burean of Ethnology, has kindly given
the writer a set of apparatus and valuable information with reference
to fire-making among the Iroquois, especially the Onondagas and Tusea-
roras. He states that at times when there is disease among the people
they say it is because the fire is * old.” They then determine to make
‘new fire, ” so all fires are put out and two slippery-elm logs are selected
and one of these is laid on the ground and a \f-shaped notch is cut on
the npper side. In this noteh some tinder of dry slippery-elm is put
and three (mystic or sacred number) men at either end work the other
log backward and forward until fire is generated, and from this the fires
are lighted. He believes that the new fire is made at the winter feast
of the Iroquois. They say that the drill with the weight is their
own invention. They use elm for that also. In making the pump-drill
they sometimes cut an elm sapling and work out the drill, leaving
the tap root for the fore part, the knot for the weight, and part of the
stem for the top part of the drill.

It is not improbable that the Iroquois — the most advanced Indians
in some respects on the continent, invented this use of the widely dif-
fused pump-drill. It scarcely seems to be a practical way to make fire,




FIRE-MAKING APPARATUS. h4T7

and, despite the assurances and beliefof the Iroquois, is not very ancient,
but was perhaps suggested by the white man. Indeed, Pere Lafitan,
that keen and careful observer, in his * Moeurs des Sauvages Ameri-
quains,” written in 1724, on page 242, gives a deseription of Indian fire-
making that inclndes the Iroquois. He says: '

The Hurons, the Iroquois, and the other peoples of North America do not make
fire from the veins of tlint, but rub two pieces of wood one against the pllll.'r.

Then follows a deseription of fire-making, taken probably from the
Iroquois, that 1s as good an account of the Indian apparatus and the
way of working it as exists in the literature of the subject.

The drill was sufficient for its time for the reason that there was at
that period rarvely necessity for generating fire; the art of fire preser-
vation was at its height.

The Cherokees, the most southerly of the Iroquois, Mr. James Mooney
states, kept fire buried in the mounds upon which the council houses
were built, so that if the house was destroyed by enemies the fire
would remain there for a year or so. The Cherokees use the simple
rotation apparatus, and, as far as Mr,. Mooney can ascertain, never used
the pump-drill.  They have a tradition that fire originally came out of
an old hollow sycamore tree ( Platanus occidentalis).

Capt. John Smith tells how the Indians of Virginia made fire. He
says:

Their fire they kindled presently by chafing a dry pointed sticks in a hole of a little
square piece of wood, that firing itselfe, will so fire mosse, leaves, or anie such like drie
thing that will quickly burn.*

Writing in the first quarter of the next century, Beverley says:

They rubbed Fire ont of particular sorts of Wood (as the Ancients did ont of the
Ivy and Bays) by farning the end of a Piece that is soft and dry, like a Spindle on

its Inke, by which it heats and at length burns; to this they put sometimes also rotten
Wood and dry leaves to hasten the Work. t

Loskiel says of the Delawares:

Formerly they kindled five by turning or twirling a dry stick, with great swiftness
on a dey board, nsing both hands.}

The Cherokees used for a drill the stalk of a composite plant
(senecio), and twirled it on a piece of wood. The art has long been out
of common use, but they employed the wooden drill to make fire for the
Green Corn Dance into the present century, though flint and steel was
then in vogue. Sometimes they passed the bow over drill. The tinder
was of a fungus or dried moss. Mr. James Mooney collected this in-
formation from some of the older men of the tribe in North Carolina,
who have retained the ancient customs and traditions, which the part
of the tribe removed to the West has entirely lost.

The Oreeks (Muskogean stock) had a regularly anthorized fire-maker,
who early in the morning made fire for the Green Corn Dance. The

* Smith.—The Natural Inhabitants ul'\:'irginia. Eln_gi.ﬁScllljl:l;IJiljmry. No. 16,
p. 68,

t Beverley.—History of Yirginia, 1722. 197, 19,

} Loskiel,—History of the Mission of the United Brethren, Loundon, 1794, p. 54.
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apparatns that he made use of was four sticks placed end to end to form
a square eross. This was oriented, and at the junction of the sticks
new fire was made by frietion.®

The Choctaws (also Muskogean) of Mississippi, Mr. M. F. Berry
writes, make fire in the following way: One stick of dry wood that
has a hole in it, with a smaller hole at the bottom going through, is
placed between the feet. Another piece made round and about 3 feet
long is made to revolve rapidly back and forth between the hands in
the hole, and the fire drops through the small hole below. When new
fire was wanted for the Green Corn Dance, or other purposes, three men
would place themselves so that each in turn could keep the stick re-
volving without a stop, until fire wonld drop down through the hole,
which was narsed with dry material into a flame.

This form of the fire hearth is not represented in the colleetions of
the Musenm ; the only other description of a process closely like it was
given by Mr. Thomas C. Battey, who observed it among the Kiowas.
1t was shown him at that time as a vevival of the ancient method (p. 543).
The pierced fire hearth is somewhat impracticable, except in the Malay
sawing method. In the rotary drill the small hole would come over the
axis of least friction and heat. Unless provision was made for the dust
to fall freely underneath by a double cone perforation worked from
both sides the ‘dust is likely to become obstructed and smother the
fire. 1t will be seen, too, that it departs very much from the simplicity
of the usual fire drill in the fact that a hole must be made through the
piece of wood, a matter of some difficulty before the introduction of iron
awls.

The Seminoles of Florida, the most Southern Muskoki, have neglected
the art of fire making by simple friction, unless at the starting of the
sacred fire for the Green Corn Dance, says Mr. Clay MacCanley.f A
tire is now kindled either by the common matches, ma-tei, or by steel
and flint.

Thus it is seen that wherever in the earlier period of the exploration
in this country the observation has been made, the Indian, almost with
out exceeption, was found to be using the friction apparatus, consisting
of two sticks of wood. Some tribes had improved on the working of
the invention, while a very few others had perhaps arrived at the use
of the higher invention of the flint and pyrites.

Returning to the tribes of the wide central plains of our eountry, we
find that the flint anil steel soon displaced the fire-sticks, exeept for
religious purposes. The Mandans, of the great Sionan stoek, were using
flint and steel at the time of Mr. Catlin’s visit in 1832.3

There seems to be a great misapprehension among some of the writers

* Benj. Hawking' Sketeh of the Creek Conntry, 179309, 68-72, cited in Pickett's
History of Alabama. 1, p. 108,

t Fifilh Annnal Report of the Burean of Ethunology. 1883-'84. p. 518,

{ The George Catlin Indian Gallery. Smithsonian Report. 1885, 11, p. 456,
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on ethnology, as to the general use of the bow-drill among the Indians.
In mentioning that the Sioux use the bow-drill, Schooleraft is quoted as
authority., As a matter of fact the reference is to a “ made-up” figure
of a bow-drill set, marked * Dacota.,” On the same plate there is a
representation of an Iroquois pump-drill that is obviously wrong. The
lower part of the plate is taken up by a picture of an Indian woman
(presumably Californian) pounding acorns in a mortar. To complete
the absurdity the whole plate is entitled * Methods of obtaining fire
by percussion,” and is placed in the text of a questionnaire on the Cali-
fornian Indians, opposite a description of the Californian way of mak-
ing fire by twirling two sticks.*

Mr. Schooleraft is not to blame for this state of affairs; in those days
illustrations were not ethnological, they were “ padding” gotten up by
the artist. Nowhere in his great work does Mr. Schooleraft describe
either the Dacota or Iroquois drill. Among the northern Indians in
c¢entral and northern Canada, however, the bow is used.

Sir Daniel Wilson, in his work on Prehistorie Man, notes that the
Red Indians of Canada use the drill bow. In August, 1888, at the meet-
ing of the American association, at Toronto, he gave an account of the
facility with which these Indians make fire. He said that at Nipissing,
on the north shore of Lake Superior, while he was traveling in a pour-
ing rain, and not having the means wherewith to light a fire, an Indian
volunteered to light one. He searched around for a pine knot and for
tinder, rubbed up the soft inner bark of the birch between the hands,
got a stick from a sheltered place, made a socket in the knot and another
piece of wood for a rest for the drill, tied a thong to a piece of a branch
for a bow. He put the tinder in the hole and rested his breast on the
drill and revolved it with the bow and quickly made fire.

It is perhaps true that some of the Dacotas did use the bow at times,
but it is not correet to place it as the customary tool of the whole stock.
On the contrary, there is evidence that they used the simple means.
Dr. J. Owen Dorsey writes:

I was told in 1870 by the late Joseph La Fliéche, that the Omahas, prior to the ad-
vent of the white men, made fire by nsing pieces of the *‘ dn-A-du-4-hi,” a grass (1)
that grows in the Sand Hill region of Nebraska, near the sources of the Elkhorn
River. One piece was placed horizontally on the ground, and a slight noteh was cut
at one end, wherein a few grains of sand were put., The other stick was held be-
tween the palms of the hands, with one end in the noteh of the horizontal stick, and
then rolled first in one direction then in the other till fire was produnced. A fresh
noteh was made in the first stick whenever the old one beeame useless, and so on nn-
til it became necossary to prooure a new stick.

In the Green Corn Dance of the Minitaries, another Siouan tribe, the
“ corn is boiled on the fire, which is then put ont by removing it with
the ashes and burying them. New fire is made by desperate and pain-
ful exertion, by three men seated on the ground facing each other and
violently drilling the end of a stick into a hard block of wood by roll-

* Schooleraft,—Indian Tribes, 1851-60, 111, PI, 28,
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ing it between the hands, each one catehing it in turn from the others
without allowing the motion to stop until smoke, and at last a spark of
fire is seen and eaught in a piece of spunk, when there is great rejoicing
in the crowd.” The desperate exertion was not necessary, exeept in
imitation of the Zuiii fashion of wetting the drill to ereate sacred fire.

It will be seen from these references given that the Sioux used the
customary Indian method. Later, they may have used the bow to ex-
pedite the drill when the wood was intractable. The bow may have
been borrowed from more northern tribes, the Algonquians are said to
use it;t Mr. Thomas C. Battey says that the Sac-Fox Indians (Al-
gonquian stock) used a soft wood drill and a hard wood hearth, *The
drill was worked by a bow and the fire caught on the end of the drill
and touched to tinder.”

Throughout South America the art of fire-making with two sticks of
wood is found to be as thoroughly diffused as it is in North Ameriea.
Many of the tribes still vse it ; we may say that in all tribes the nse of
flint and steel was preceded by that of the sticks of wood.

The Guanchos, a mixed tribe of herders on the Pampas of Ven-
ezuela, practice a peculiar way of fire-getting. They select a pliant
rod, place one end against the breast and the other against the block
forming the hearth, held on a linewith the breast. By pressing against the
rod it is bent and turned rapidly aronnd like an anger. This imprac-
ticable and no doubt very local method isdeseribed by Prof. E. B. Tylor.}

In Brazil, in the Province of Goyaz, the Chavantes, Cayapos, and
Angaytés, use the simple fire drill.§ The Angaytés drill figured looks
somewhat like that of the Mokis. It is usunally 28", long for the
hearth, and for the drill 20 ™, They use the throat skin of the Nandn,
Rhea Americana, for a tinder sack. The Lenguas of the same provinee
use a strike a-light consisting of a tinder horn, flint, and steel, which is
also figured in the cited report. This set is yery interesting, becaunse
from it we ean say with certainty where the Lengua got it. The steel
is the English * flourish,” and the flint is the oval, old English shape,
probably broken somewhat by blows. The Lengunas, being on the line
of travel, have adopted the method from English traders. In Rio
Janeiro the Indians had an angular recess at the back of their snuff
mills for the purpose of making fire by friction.||

The Ainos of Japan formerly used fire-sticks, and are said even yet
to resort to this method when they have no other means of getting fire.
They use also flint and steel, adopted from the Japanese. A specimen
(No. 22257) is figured and deseribed on page 583 of this paper. The fire-

* Smithsonian Report, 1885, 11, p. 315.

t Sir Daniel Wilson,—Prehistorie Man. 11, p, 375,

t Darwin.—Narrative of the voyage of the Beagle. 111, p. 458, Cited in Early His-
tory of Mankind. p. 241.

§ Dr. Emil Hassler.—In Jahrbuch Mittelschweiz. Commerciel, Gesellsch. Arau,
Zweiter Band, 1884, 114, 115.

|| Harper's Monthly Magazine, Nov, 1853, wvir, p. 745.
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sticks of the Ainos of Yezo (No. 120970, fig. 17) were loaned to the
Museum by Prof. I'. W, Putnam, who also secured the following letter -

of Mr. D. P, Penhallow, who collected
the sticks:

At our request the chief bronght several fire-
-sticks to my house, together with the neces-
sary number of men to get fire in the approved
style. Uponexamination the sticks were fonnd
to be from G to @ inshes long, and very dry.
Our informant stated that they were from the
root of the elm Ulmus campestris, var. lavis, and
that it was customary to keep a supply ahead,
as the sticks require to be seasoned for about
one year, by hanging them from the rafters of
the honse above the fire. To prepare them for
the process of making fire, a shorter stick was
cut flat on opposite sides, and abont midway
of one of the flattened sides a small hole was
made with the point of the knife for the pur-
pose of establishing the center of action.
Avother stick about 9 inches long was then
well sharpened at one end. Three men now
seated themselves in a cirele, fucing inwarid,
with the flattened stick notched side upper-
most in the center,

The point of the long stick was now placed
in the noteh, and with the stick in a vertical
position and grasped between the extended
palms of the hands, a steady and somewhat
fast rotating pressure was bronght to Lear,
exactly as in the use of the old-fashioned awl,
As soon as the first man became weary, the
second brought his hands to bear upon the
upper end of the stick, and continned the mo-
tion withont allowing it to cease, This was
repeated as often as necessary until fire was
obtained. Owing to the very dry character of
the sticks used, the purts in contact rapidly
wear away, so that the noteh quickly becomes
cup-shaped, and the pointed end is correspond-
ingly ronnded, while at the same time the
powdery product is thrown out, forming a

A i

Fig. 17.
FIRE-MAKING SRT witn Toucnwoon,
(Cat. o, 199070, 11, S N. M. Alnos of Yezo, Jopan,

Collected by 1. P, Penhallow. Lent by Peabody Ma-

seund, through Prof, ¥, W, Patai, |

raised ring on all sides. Before long it is observed that the powider acqunires a
brownish tinge, This gradually deepens s the temperaturg rises until finally a deli-
cate line of smoke warns the operator that the end is near,

The motion is now continued until the smoke is well established, when the verti-
eal stick is raised, disclosing a spark on its end. The mouth is applied to the oppo-
site extremity, and by means of a few vigorous pulls as if smoking a eigar, owing to
the porous nature of the stick, the spark is drawn into.a flame,

The actual operation as witnessed by us consumed abont two hours, and the Ainos
state that the process requires from one and one-half to two and one-half hours.

The sticks figured are the actual ones that were used in the operation

above deseribed.
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The Japanese formerly nsed the simple drill; a few are yet preserved
in the temples. Under the name of * Saered fire drill 7 it is deseribed *
as a board 1 foot wide, 1 foot 4 inches long, 1 inch thick, and with a
step 1 inch wide or over on one edge. It has holes and grooves like
the Eskimo hearth. The drill is a stick twirled between the hands.
The parts are of the khi-no-ki, or fire tree, Chamwocyparis obtusa. The
drill is ealled Ri-kiri-usu, or five drilling mortar, It was and perhaps is
yet used for the purpose of drilling fire at the four corners of the temple
inclosure to ward off’ the calamity of fire. They are said also to have
used the rokure, or pump-drill, 1t is interesting to note that the Jap-
anese carpenter’s drill with the iron point is rotated between the palms.
They are still in use. The one figured is in the Tokio Museum.

Prof. Romyn Hiteheock has kindly allowed a drawing to be made of
a photograph which he procured of a sacred fire drill preserved in the
temple called Oyashiro, at Idzumo, Japan (fig. 18). The hearth of

Fig. 18.
Sacuep Fue DriL.

From photogeapl of specimen io Tok Musenne  Lent by Bomyn Hitcheoek.

this set is made of hi-no-ki wood and the drill of the Uf-su-gi, Dentzia
scabra.

Professor Hitcheock says:

The fire drill is used at the festivals of the Oyashiro to produoee fire for nse in cook-
ing the food offered to the.gods. Until the temple was examined officially in 1872,
the head priest used it for preparing his private meals at all times, Since then it
has been used only at festivals and in the head priest’s honse on the eve of festivals,
when he purifies himself for their celebration in the Tmbideus, or room for preparing
holy fire, where e makes the fire and prepares the food.

The art of fire making by sticks of wood by the method of rotation is,
or has been, as far as we know, universal on the Alrican continent as
it was in the two Americas at the time of the discovery. There is not
a ¢lue as to how therancient Egvptians generated fire.

The Somalis are a pastoral people of Arab extraction, inhabiting o
large maritime country south of the Gulf of Aden, Their fire-sticks
(fig. 19) are pieces of branches of brownish wood of equal texture, 1
fact the hearth has formerly been used as a drill, as may be seen by its
regularly-formed and charred end. This is another proof that it is not
necessary that the sticks should be of different degrees of hardness,
The grain of the wood, that of the drill being against and the hearth

;-'i‘r;mu. Asiat. Soe. Japan. 1874, vi. Pt. 11, p. 223,
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with the p;r.un in effeet accomplishes what the nse of wood of different

Fig 19.
FInE-MARING SET,

[Oar No, 18071, 1L 8 N
M. Bomnalls, K. Alriea,

Collreted by Die, Chorles

Pukering.  Lent by
Peabody Museuin
throngh Prol ¥, W.
Putuam. )

qualities results in., The hearth and drill are in the
neighborhood of 12 inches long, the former with a diam-
eter of three-eighths of an inch and the latter one-fourth
of an inch. They were collected by Dr. Charles Pick-
ering in 1843.

It is possible that the Somalis may have carried this
method with them from Arabia. They eonquered this
coast, driving back the earlier tribes inhabiting the coun-
try in theearly part of the fifteenth century. Long since
that time, and even now, some Arab tribes practice the
drilling of wooden sticks to produce fire, _

In eastern equatorial Africa the Wataveita, says Mr. H.
H. Johnston, generate fire in the common African way
by rapidly drilling a hard-pointed stick into a small hole
in a flat piece of wood. An interesting bit of custom
comes out in connection with this art among the people,
# Tt is the exclusive privilege of the men, and the secret
is handed down-from father to son, and never under any
conditions (as they say) revealed to women.” 1 asked

Fig 20.
T.n'nn'.\ Ariicass MAKING ‘Flmc
Afier 11 B ol [ B e, Soe, Arts, Jine =4, 1887
one man why that was. “(Dh,” he H.ml “if women Imeu
how to make fire they wonld become our masters.”*  The

figure (fig. 20) shows how this people of the great Bantu
stock make fire; this tribe visited by Mr Johnston lives
on the slopes of the beautiful ]{ilimaniarﬂ Mountain.

T Anthrop Lust. Greal Britain and Ireland. 1895, XV, p. 10,
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Mr. R. W, Felkin®*, in a study of the Maidu or Moru negroes of
Central Afriea, 52 north latitude, 30° 20’ east longitude, deseribes the
fire-making of that tribe. He says that one piece of wood about the
size and shape of a large pencil is rotated in a hole in a flat piece of
hard wood. One man holds the wood steady whilst two others take it
in turn to rotate the stick. This article of Mr. Felkin’s is commended to
ethnologists as a model ethnologic study in method and researeh.

That veteran and renowned explorer, Dr., Schweinfurth, gives the
following:

The method of obtaining fire, practiced alike by the natives of the Nile lands and
of the adjacent conntry in the Welle systemn, consists simply in rubbing together two
hard sticks at right-angles to one another till a spark is emitted. The hard twigs of
the dnona senegalensis are usnally selected for the purpose. Underneath them is placed
either a stone or something upon which a little pile of embers has been laid; the
friction of the upper piece of wood wears a hole in the lower, and soon a spark is
caught by the ashes and is fanned into a flame with dry grass, which is swung to and
fro to cause a dranght, the whole proceeding being a marvel which might well-nigh
eclipse the magic of my Inecifer matches.t

Kaflir fire-making is described in some detail in the following :

The Kaffir blacksmith never need trouble himself about the means of obtaining a
fire, Should he set up his forge in the vicinity of a Kraal, the simplest plan is {o
send his assistant for a fire-brand from one of the hats, But if he shonld prefer, as
is often the case, to work at some distance from the huts, he ean procure fire with
perfect certainty, thongh not without some labor. He first procures two sticks, one
of them taken from a soft-wood tree and the other from an acaeia or some other tree
that furnishes a hard wood. Of conrse both sticks must be thoroughly dry, a condi-
tion about which there is little diffienlty in so hot a climate. His next eare is to
shiupe one end of the hard stick into a point and to bore a small hole in the middle of
the soft stick. He now squats down * * * places the pointed tip of the hard
stick in the hole of the soft stick, and, taking the former between his hands, twirls
it banckwards and forwards with extreme rapidity. As he goes on the hole hecomes
enlarged and a small gquantity of very fine duost falls into it, Leing rabbed away by
the friction. Presently the dust is seen to darken in eolor, then to become nearly
black, and presently a very slight smoke is seen to rise. The Kaffir now redoubles
lis efforts; he aids the effeet of the revolving stick by his breath, and in a few more
seconds the dost bursts into a flame. The exertion required by this operation is very
severe, and by the time the fire manifests itself the produncer is bathed in perspiration.

Usnally two men at least take part in fire-making, and by dividing the labor
very much shorten the process, It is evident that if the perpendicniar stick be thus
worked, the hands mnst graduoally slide down until they reach the point. The soli-
tary Kaffir wonld then be obliged to stop the stick, shift his hands to the top, and
begin again, thus losing much valuable time. But when two Kaffirs unite in fire-
making, one sits opposite the other, and as soon as he sees that his comrade’s hands
have nearly wotked themselves down to the hottom of the stick he places his own
hands on the top, continues the movement, and relieves his friend.  Thus the move-
ment of the stick is never checked for & moment, and the operation is consequently
hastened. Moreover, considerable assistance is given by the second Kaffir keeping
the dust properly arranged round the point of the stick and by taking the part of the
bellows, 8o as to allow his comrade to expend all his strength in twirling.{

* Proe. Royal Soc. Edinburgh. Session of 1883-'84, p, 309,
t Schweinfurth.—The Heart of Africa. New York, 1874, 1, 531, 532,
{ J. G. Wood,—The Natural History of Man. 1, p. 101,
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Tt is an anomaly that the African, to light the fire to smelt the iron
out of which he forges his remarkable weapons, should use sticks of
wood.

2, ESKIMO FOUR-PART APPARATUS,

The arts of the Eskimo yield more satisfactory resalts to students of
comparative ethnology than those of any other people,

In all their range the culture is uniform; one finds this fact forced
upon his vbservation who has examined the series of specimens in the
National Museum, where they are arranged in order by localities from
Labrador to southern Alaska. Prof. Otis T. Mason’s paper on Eskimo
throwing-sticks * gave a new interpretation to this fact and powerfully
forwarded the study of ethinology by showing the classificatory value
of the distribution of an art.

Professor Mason points out that though the Eskimo culture is uni-
form in general, in particular the arts show the modification wronght
by surroundings and isolation—tribal individunality, it may be called—
and admit of the arrangement ot this people into a number of groups
that have been subjected to these influences.

The Eskimo fire-making tools in the Musenm admit of an ethno-
graphie arrangement, but in this paper it is not found necessary to
make a close study of this kind. TFrom every locality whence the Mu-
seum possesses a complete typical set, it has been figured and deseribed.

The Eskimo are not singular in using a four-part apparatusy bat are
singunlar in the method of nusing it. The mouth-piece is the peculiar
feature that is found nowhere else,

The drilling and fire-making set consists of four parts, viz:

The mouth-piece,—sometimes a mere block of wood, ivory, or even the
simple concave vertebra of a fish, or the astragalus of a caribou. More
often, they show great skill and eare in their workmanship, being earved
with truth to resemble bear, seals, whales, and walrus. The seal is

- the most common subjeet. The upper part is almost always worked
out into a bloek, forming a grip for the teeth. The extent to which
some of these are chewed attests the power of the Egkimo jaw. I're-
quently the piece is intended to be held in the hand, or in both hands,
hence it has no teeth grip. In the under part is set a piece of stone, in
which is hollowed out a cup-shaped cavity to hold the head of the drill.
These stones seem to be selected as mueh for their appearance as for
their anti-friction qualities. Theyuse beautifully-mottled stone, marble, {
obsidian, and ringed coneretions. {

\

The drill is always a short spindle, thicker than any other drill in
the world. It is frequently of the same kind of wood as the hearth.

The thong is the nsual accompaniment of the fire drill. It is raw-
hide of seal or other animals. The handles have a primitive appear- |
ance; they are nearly always made of bears’ teeth, hollow bones, or |

* Mason.—Throwing-sticks in the National Musenm, Smithsonian Report. 1534,
11, p. 979,
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bits of wood. Sometimes handles are dispensed with. Mr. Warren
K. Moorhead found some perforated teethin an Onio mound that in every
respect resemble the Eskimo eord handles. They have also been found
in caves in Burope decorated with concentrie circles like those on the
Eskimo specimens.

The bows are among the most striking specimens from this people.
They are pared down with great waste from the tusks of the walrus,
taking the graceful eurve of the tusk. The Museum possesses one 243
inches long. It is on their decoration that the Eskimo lavishes his nt-
most art.  The bow does not lend itself well to seulpture, as does the
mouth-piece; so he covers the smooth ivory with the most graphie and
truthful engravings of seenes in the active hunting life in the Aretie, or
he tallies on it the pictures of the reindeer, whales, seals, and other ani-
mals that he has killed.

Professor Baird was interested more with these bows than with any
other Eskimo produets, and desired to have them figured and studied.

The distribution of the bow is remarkable. It is not found sounth of
Norton Sound, but extends north and east as far as the Eskimo range,
The Chukehis nse it,* but the Ostyaks use the ancient breast drill.f

The bow is nsed by individuals in boring holes. It is presumed that
its nuse as a fire-making tool is secondary, the cord and handles being
the older. The difficulty of making fire is greatly increased when one
man attempts to make it with the eompound drill ; at the eritical mo
ment the dost will fail to ignite; besides, there is no need of one man
making fire; a thing that is for the common good will be shared by
all. Hence the cord with handles, which usually requires that two men
should work at the drill, is as a rule nsed by the Eskimo.

Though the Sionx, and some other North American tribes, made use
of the bow to inerease the speed of the drill, they did not use the thong
with handles, nor was the bow common even in tribes of the Sionan
stock that had attained to its use (see remarks p. 549), The bow may be
termed a more advanced invention, allowing one man with ease to bore
holes.

The hearth is made of any suitable wood. It is commonly stepped
and has slots. The central hole with groove is also found. These
hearths are preserved carefully, and fire has been made on some of them
many times,

The distribution of the central-hole hearth (see fig. 21, pl. LXX1V), and
the slot-and-step hearth (see fig. 36),is rather striking. The central holes
are found in the specimens observed from the north coast of Alaska, In-
sular British Ameriea, and Greenland, exclusively. The stepped hearth
with edge holes and slots is by far the more common in western Alaska,
though the other method erops out oceasionally ; both ways are some-
times used in the same tribe. More often, the central holes are bored

* Nordenskiiold.—Voyage of the Fega, London, 1881, 11, p. 121,
t Seebohm,—Siberia in Asia. p. 100,
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Figs. 21, 22, Fire-wAKIxG SeT ANp Exria Hearra,  Cat. No. 10258, U. 8. ¥. M. Frobisher Bay. Col-
lected by Capt. . F. Hall

Fig. 23. Moss 15 A LeaTrers Case.  Cat. No, 10191, T. 8. N. M. Collected by Capt. C. F. Hall.

Fig. M. Bomxa-ser. Cat. No. 34114, U. §. N, M. Cumberland Gulf. Collected by L. Kumlein,
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on a groove (fig. 34), which collects the ground-off’ particles and faeili-
tates ignition. Rarely fire is made by working the drill on a planesur-
face, in single, non-conuecting holes.

The difference between these features is, that it is found to be more
diftienlt to get fire by a single hole without groove, or slot, than when
the latter features are added. The powder forms a ring around the
edge of the hole, is liable to be dispersed, and does not get together in
sufficient amount to reach the requisite heat for ignition, Of course
this is obviated when a second hole is bored eonnecting with the first,
when the latter becomes a receptacle for the powder.

It is found that these different ways are due to environmental modi-
fication, showing itself as remarkably in fire-making, as in any other
Eskimo art. Both the stepped aund central-hole hearth are different
devices for the same end. The step on the hearth is to keep the pellet
of glowing powder from falling off into the snow, so universal in Es-
kimo-land; hence, the simple hearth of primitive times and peoples of
warmer climates has received this addition. The same reason caused
the Eskimo to bore the holes in the middle of the bloek.

By following the distribution of the center hole method, a clew may
perhaps be gotten to the migrations of the Eskimo.

From Labrador to Norton Sound, by the eollections in the Muoseum,
the center hole is alone used; south of Norton Sound both methods
prevail, with a preponderance of the stepped-hearth species. The step
seems to be an addition to the Indian hearth; the center is an inde-
pendent invention.

The operation of the drill is well told in the oft.quoted description
by Sir. E. Belecher. The writer can attest to the additional statement,
that the teeth of civilized man can scarcely stand the shock. He says:

The thong of the drill bow being passed twice around the drill, the upper end is
steadied by a mouth-piece of wood, having a piece of the same stone imbedded, with
a connter-sunk eavity. This, held firmly between the teeth, directs the tool. Auny
workman would be astonished at the performance of this tool on ivory; bot having
onee tried it myself, T found the jar or vibration on the jaws, head, and brain, quite
enongh to prevent my repeating it.” *

The ethnographical study of the Eskimo fire-drill begins with Labra-
dor, including Greenland and following the distribution of the people
among the islands and around the North American coast to Kadiak
Island and the Aleutian ¢hain, The following is an interesting account
from Labrador, showing what a man would do in the exigeney:

He cut a stout stick from a neighboring lareh, and taking out the leather thong
with which his moceasins were tied, made a short bow and strung it, He then
senrched for a piece of dry wood, and having fonnd it, eut it into shape, sharpencd
both ends, and twisted it onee around the bowstring; he then took a bit of fungus
from his pocket and put it into a little hole which he made in another dry pieco of

wood with the point of the knife. A third piece of dry wood was f(ashioned into a
handle for his diill. f

* Trans, Ethnol, Soe. London, 1861, p. 140,
t Hind.—Labrador. 1, p. 149,
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Eskimo in other localities often use such make-shifts. Cup cavities
are often observed in the handles of knives and other bone and ivory
tools where they have used them for heads or the fire-drill.,

Cumberland Gulf is the next locality to the northward. There are
several specimens in the collection from this part of Bafiin Land, pro-
cured by the famous explorer, Captain Hall, and the less known, but
equally indefatigable Kumnlein. The fire-making implements from
Cumberland Gulf have a markedly different appearance from those of
any other locality in the Eskimo area, They have a crude look, and
there is a paucity of ornamention unusual among this people. The
drill bow is one of the things which the Eskimo usually lleUId[Eb, but
these bows have not even a serateh.

It can be inferred that in Bafiin Land, more unfavorable conditions
prevail than in southern Alaska. It must be this cause coupled with
poor food suppliy, that have conspired to make them the most wretched
of the Eskimo.

The hearth (fig, 21, pl. LxX1V)is of drift oak. It was collected at Fro-
bisher Bay by Capt. Charles F. Hall. It has central holes, and appears
to be very unfavorable wood for fire-making. The block hearth is also
from Frobisher Bay (fig. 22, pl. Lxxv). Itis an old piece of hemlock,
with two central communicating holes. The mouth-piece is a block of
ivory. Another mouth-piece is a bit of hard wood soaked in oil; it was
used with a bone drill having an iron point. A very small, rnde bow
goes with this set (fig. 24).

Our LIlUWiLngL. of eastern Greenland has been very mneh inereased

z by the explorations of llulm
and Garde, who reached
villige on the east cmnsb
never before visited by a
white man. Extensive col-
lections were made, both of -
information amd specimens,
In reference to fire-making,
Mr. Holm reporis :

“They make fire by turning a
hard stick, of which the socket end
is dipped in train oil, very rapidly

Fig 25, around by means of a sealskin
FIREMAKING SET. thong with handles, This stick is
e, Gresnlond,  Copeed fromm G, Holm's Ethnologisk .
(ABSmApINR Sk s ’Il‘ Anv:-l|llllﬂmllh- rt\r I":J"' o EETE fixed at one end into a head set

with bone, and the otherend is pressed down into a cavity on the lower piece of wood
(fig. 25). Therefore there must be two persons in order to make a fire, One turns
the drill with the cord, while tho other presses it down on the hearth ; both support
the block with their feet. As soon as the dnst begins to burn they fan it with the
hand. When it is ignited, they take it and put it into dried moss (sphagnum), blow
it, and soon get a blaze. In this way they make a five in an inceredibly short time,"*

* Danish Umiak Expedition to Eastern Greenland, 18:5. p- 28, Plate X1V containg
the figare,
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In the preliminary report, Mr. Holm gives the time at almost less
than half a minute. It was made by the Eskimo, Iinguaki, and his
wife, who, on being presented with a box of matchies, gave up their
drill, saying that they had no farther use for it.

In the same report Mr. Holm gives an interesting note. He says:

This firo apparatus is certainly better developed than that which has been de-
seribed and drawn by Nordenskisld from the Chukelis (Voy. of tho Fega, 11, p. 126).
The prineiple is the same as the Greenlander's drill, which they employ for making

holes in wood and bone, and which is farnished with a bow and month-piece.” (fig.
26.)

Fig. 26
Bouixe Ser.

{ Avgmagsalih Eskimio, B Greenlind. 6, Holin's Ethndogiek of Anginnganlikerne, |

The contral holes of this hearth are worthy of note, oceurring in ‘the
farthest eastern locality of the Eskimo, and in Labrador,

Western (Greenland.—The material in the Musenm from western
Greenlund is very scanty. The southern const has been settled for so
long a time that the Eskimo and many of their arts have almost he-
come extinet.  No view of fire-making in Greenland would be complete
without Davis’s quaint description of it, made three hundred years ago,
but it was the upper end of the spindle that was wet in Trane. A
Greenlander *begaune to kindle a fire in this manuer: He tooke a
piece of a boord wherein was a hole half thorow ; into that hole he puts
the end of a round sticke like unto a bedstaffe, wetting the end thereof
in Trane, and in a fashion of a turner with a piece of lether, by his
violent motion doeth very speedily produce fire.”t

Eskimo graves and village sites yield evidence also that the fire-
making tools were not different from those at present used higher north
along the coast, and on the east coast.

* Danish Umiak Expedition. Preliminary Report, p. 208, This seems searcely
what would be inferred from the development of these inventions,
t Hakluyt Society, 111, p. 104,

k.
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Dr. Bessels, speaking of Itah Eskimoof Foulke Fiord in Smith Sound,
says: “The catkins of the arctic willow are nsed as tinder to cateh the
spurks produced by grinding two pieces of stone,  Also
the widely diftused *fire-drill? is found here; the spindle
is held between a piece of bone and a fragment of semi-
decayed wood, and is set in motion by the well-known
bow. and is turned until the wood begins to ignite.”*

The ¢fire-bag” is an accompaniment to all sorts of fire-
making apparatus. The fire-bag shown (fig. 27, pl
LXXV) was collected by Captain Hall, at Holsteinberg,
western Greenland in 1860, It is made of sealskin, and
is a good specimen of the excellent needlework of these
Eskimo. It was used to carry, more especially, the fire-
drill and tinder which require to be kept very dry.

There is a wide gap in the collections of the Museum
between the loeality of the specimen just mentioned, and
the fire hearth from the Mackenzie River (fig, 28). This
specimen is from Fort Simpson presim-
ably, where B. R. Ross collected. Itis
said to be difficnlt to diseriminate the
Eskimo from the Indian on the lower
Mackenzie. This hearth may be Indian,
as it has that appearance; besides, no
Eskimo hearth yet observed has side
holes and slots like this withont the
step. The Indians of this region are of
the great Athapascan stoek of the North.
The elose resemblance of this stick to
the one from the Washoans of Nevada
has been commented upon. (See fig. 6,
p. 537.)

There is also a very fine old central-
hole hearth from the Mackenzie River,
collected also by Mr, Ross. Itisarongh
billet of branch wood, cut apparently
with an axe, or hatchet (fig. 29). It is
semi-decayed and worm-eaten. It has
ten central holes where fire has been
made ; they are quite deep, forming a
gutter in the middle of the hearth. There
i is, as ean be seen, no need of a groove,
Fig. 28. as the dust falls over into the next hole,

LOWER PART OF . . e Fig. 29.
Frorosakine Ser colleets in a mass, and ignites. ey
(on one end is gnm FInE MAKING SET.
for coment). . 5 5 e E T TOut, N 1063, 1 8K, M

(Cat, No. 1978, U, 5 % M * Die  amerikanische Nordpol - Expedition. "Rl 0 siackenss
Mackenate River, B. €. 3 by . ! River, B (., Col'evied
Collecied by 15, I Ross. ) Leipzig. P J08, by B, T o, |
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Fig. 2. Fire-sac. Cat. No. 10128, U. 8. N. M. Eskimo of Holsteinberg, West Greenland, Collected
by Capr. C. F. Hall.
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The Anderson River set is a very complete and interesting outfit. It
wis collected many years ago by C. . Gaudet. The parts are small
for convenience of carrying. 1t is the custom of those who live in snow-
covered regions to wrap the drill and hearth together very carefully to
keep them dry, as these are the
essential parts of the apparatns.
It does not matter about the
monuth-piece or bow, In this ex-
ample there is a groove cut along
the bottom of the hearth in order
to facilitate tying the drill and
hearth securely together. The
hearth is a square block of soft
wood with three eentral holes (fig.
30).

The other parts of this set are
also worthy of consideration. The
mouth-piece is set with a square
piece of black stone. The part
held in the mouth is very much
chewed. One of the wings has a
hole for tying, as has the hearth.

This is an usual Eskimo precan-
tion to prevent small ohjects from
being lost in the snow. The drill
is short, being only 7 inches long,
The bow is the fibula of a deer,
pierced at each end for the frayed
thong of sealskin. It has a primi-
tive look, but it admirably serves
its purpose.

The Point Barrow set was col-
lected by the most successful ex-
pedition under charge of Lieut. P,
H. Ray, U. 8. Army. The knuckle-
bone of a deer serves as a mouth-
piece, the cup cavity and its gen-
eral shape fitting it for the pur-

Fix 30,
pose admirably. FIREMAKING SET.
frhe l]['i." iB reglllarly lﬂadﬁ Of (Cat, No. 137 U. 8 N. M. Eskimn of Anderson Hiver, . G

Collected by €. . Gaudet. )
light pine wood; it is slightly
swaller in the middle. The hearth is a rudely rounded piece of pine,
A fragment has been split off, and on this surface a groove has
been cut and three fire-holes bored along it. The thong is without
handles; it is used to tie the parts together when they are not in
H, Mis. 142, pt. 2——36 i
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use. A banch of willow twigs, the down of which is used as tinder,
is also shown (fig. 31).
This set is especially interesting, becanse it shows the degeneration

Fropsakika Ser (with mouthpiece of deet's
kinek lesbone, thoug, and tinder of willow cut

Kinz)
Ltl:«l, N

Fig. 31.

s, 11, . N. M

Colectell by Liwat P,

Eflimn
F.H War, U. B AL)

of anart., The fire-drill is so rarely
used at Point Barrow, Mr. John
Murdoch says, that it was not pos-
sible to get a full set devoted to
that purpose. Those here shown
are s make-shift, The method only
survives by the conservatism of a

{ few old men of the tribe, who still

of Point Barrew; Afoeks

cling to old usages. One of these
made the drill for Lieutenant Ray,
telling him that it was the kind
used in old times. It seems primi-
tive encugh; the knuckle-bone
might well have been the first
mouth-piece. The Kskimo farther
east sometimes use a fish vertebra
for the same purpose; oune from the
Anderson River has this. The cord
without baudles is undoubtedly the
earliest form also,

The small wooden and bone
mounth-pieces of the Eskimo east
of Point Barrow to Cumberland
Gulf seem to be copies of’ the deer
knuckle-bone. Another primitive
adaptation is found in an Anderson
River bow, which is made of the
fibula of a deer (see fig. 30).

The fire-making drill collected
from the Chukehis by the Vega ex-
pedition in the Cape Wankerem re-
gion, innortheastern Siberia, about
the same latitude as Point Bar-
row, is figured in Nordenskiold’s
Report.* 1t is worked by a bow,
and the drill turns in a month-
piece of a deer astragalus like the
Point Barrow specimen. The block
has central holes, with short
grooves running into each one.

Nordenskitld’s deseription of the
manner of making fire is very de-

* Nordenskiild.—Voyage of the Fega.
London, 1881, ar, 121, 122,
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tailed. He records that the “ women appear to be more accustomed
than the men to the use of this implement.”

He gives also a most interesting observation on the use of a weighted
pump drill among the Chukehis. The Chukehis also use flint and
steel.*

The drilling set from Point Barrow (pl. LxxvI, fig. 32), will show
the appearance of the parts of the fire-drill if we substitute the round
stick for the flint drill. Some of the old drill stocks are pointed with
finely chipped flint heads. The length of these points varies from 2 to 4
inches; the transverse section of one would be a parabola. They are
in general more finely wrought than any of the prehistorie drills found
in various loealities all over the world. Prehistoric man was an adept
in the art of drilling stone, bone, and shell ; the stone tubes, some of
them 18 inches long, bored very truly, are triumphs of the American
Indians. Without doubt the prehistorie drill points were mounted like
the Eskimo specimen, and were, perhaps, twirled between the-hands,
the almost universal method of using the fire-drill. Japanese carper-
ters drill holes in this way.

The winged mouth-piece is also a good example of workmanship. . It
is set with a mottled, homogeneous stone that is tolerably soft, which
rives a minimum frietion. This stone is muneh affected by the fribes
over quite an extent of coast for labrets, ete. It is probably an article
of trade asare flints. The bow is of walrus tusk, aceurately made, but
poorly engraved in comparison with the life-like art work of the south-
ern Eskimo.

Another drilling set is from Sledge Island (pl. LxxvII, fig. 33). The
Museum has no fire-making specimen from this locality. The drill
stock is set with a point of jadeite lashed in with sinew eord. The how
is of walrus ivory; it is rounded on the belly and flat on the back.
All Eskimo bows of ivory have a like curve, no doubt determined by
the shape of the walrus tusk. In another, the most common form of
the bow, its section is nearly an isosceles triangle, one angle coming in
the center of the belly of the bow. The head is intended to be held in
one or both hands; it agrees in form with the rude St. Lawrence
Island heads.

Mr. E. W. Nelson collected at Unalakleet, in Norton Sound, a fire-
drill, and the native names of the parts. The name of the set is
o0-joo-gii-tat ; the mouth-piece, nd-ghoo-tuk ; the drill, 66-jo6-ga-tul ;
the hearth of tinder-wood, athl-uk ; the bow, arshu-low-shuk-pish-ik-
sin-uk.

This is & complete set (fig. 34) in first-rate order. The hearth has
central holes along a deep median groove. Its bottom is flat, and it is
rounded off on the sides and ends, All the parts are of pine wood,
decorated in places with red paint. The drillis quite long, much longer
than in any Eskimo set observed. It resembles more the Indian drill

* Novdenskidld,. —Voyage of thoe I'p_-y_u. _J...ou_liuu, 1881, « 11, 120, 121,
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for rnbbing between the hands. The bow is of
wood, which also is qnite the exception in other
Eskimo regions, where it is of ivory. There are
many bows of antler from Norton Sound in the
Museum, some of them skillfully and truthfully
engraved, The mouth-piece is plain; not very
well made. It is set with a square block of
marble. It has the usnal hole in one of the
wings for the passage
of a thong.

Fig. i4.
Frue-sakixe See (hearth showing medinn Lowrn Pigck o¥ Fingmagise Ser
groove). (hearth).
(Car, No 33166, U 8 N M. Eskimo of Norton Sound, Alanka. (Cat. Ko, 20601, 1. &, N. M. Eski
Colleted by . W Nelaon. ) Vancouver, Alaska, Collecisd by

mon, )

Fig. 85,
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Fig. 42. Bomiwn-ser.  Cat. Nos, BO400, MM, and 80640, U. 8. N. M. Point Barrow, Alaska  Collected
by Lieut. P. H. Ray, U. 8. A,
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Fig. 83. DmiLuise-ser.  Cat, Nos, 25021, 44078, and 45108, U. 8. N. M. Sledge Island, Alaska. Collected
by E. W. Nelson.
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Cape Vancouver is represented by a fine old hearth. This object
has evidently been prized by its owner; it has had two rows of fire-
holes (tig. 35), one row bored on the step in front of the first holes made ;
some of the holes are bored elear throngh. The reason why this was
valued is, because the wood is so tindery that it is easy to make fire
upon it.

Chalitmute, in the Kuskokwim region, on the northern side of the
bay of that name, opposite Nunivak Island, is the next locality south-
ward, to be considered. The parts of this set are exceptionally well-
finished. The hearth is (pl. Lxxv, fig. 36) stepped. It has four holes
prepared for nse; on one, fire has been made., The drill is unusnally
thick. The mouth-piece has no teeth-grip, and there is no evidence
that it was ever held in the month., It is intended to be held in the
hand. This month-piece is set with an oval socket-stone of .black
obsidian, ground down into facets and polished. The cord handles
are fine, large teeth of the sea lion. The centers of the circies so ehar-
acteristic of Eskimo art, are inlaid with wood. The holes for the
drill cord are narrow ; they must have been dug through with a sharp,
narrow instrument. As before remarked, this is the region where the
hand rest is more used than the month-piece, and the bow is not used
at all,

The fire-making set from the Togiak River, was collected in 1886, by
Sergt. 1. Applegate, of the U. 8. Signal Corps. Kassianamute, from
which village it comes, is in the Bristol Bay region, but this set has a
different appearance from the former outfits (pl. LXXIX., fig. 37). The
hiearth is a bloek of wood worked out at one end into a handle. 1t is
remarkable in having central holes not connecting, and with no con-
necting grooves. In this it closely resembles the block from East
Greenland (fig, 25). This hearth is of soft, tindery wood, and donbtless
when the holes became too deep to allow the powder to mass around the
edge, the upper part of hearth was scarped down. The mouth-piece is
large, and is in the form of a seal. It has only a shallow, erescentie
teeth-grip ; from the size of the mouth-piece, its shape, and the absence
of a block to fisten between the teeth, it must have been nearly always
held in the hand of one of the operators, It is set with u round pebble,
mottled with green, The cord is a thong of rawhide with handles of
wood.,

The next locality is Koggiung, on the sonthern shore of Bristol Bay,
near its head. Two sets are shown from this locality, From the
hearths it will be seen that both fire-slots on the side and eenter holes
are used here. These sets are called niu-tshin (fig. 38). The apparatus
shown in figure 38 has the stepped hearth. Both drill and hearth appar-
ently have been made for sale. The month-piece is a good one, set with a
large socket-piece of a black stone with green mottlings. This stone
is tolerably soft. It is much used by the Bristol Bay Eskimo for
making labrets, ete. The teeth-grip is very shallow. The hearth




566 REPORT OF NATIONAL MUSEUM, 1888,

(fig. 39) is of a very peculiar shape; only one other has been noticed like
it.  The wood is of the best kind, and fire has been made on it a num-
berof times. Inseveral places the holes have been bored elear through,

Fig. 38,
Fine-MAKING SET (hearth with atep and five slota).
{Cat. Bo. 127819, 17, 8. N, M. Kougluog, Bristol Bay, Alsska. Collertad by W, 1 Fialier, }

The mouth-piece bears no evidence that it has been held between the
teeth. It is highly probable that fire was made on these outfits more
often by two persons, one holding the mouth-pieee, or rest, and fanning
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Fig. 36. FIRE-MAKING SET, Cat. Nos, 36325 and 87961, U. 8. N. M. Eskimo of Chalitmute (Kuskokwim
Region), Alaska, Collected by E. W. Nelson,
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Fig. 87. Fme-sagive Ser.  Cat, No, 127520, U, 8, N, M. Eskimo of Kassianamute (Togiak Region),
Alnska, Collected by 8. Applegate.
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the flame, the other pulling the cord. This must be the method in
Bristol Bay. Neither the true mouth-piece nor any bow has been pro-
cared by the Museum from this interesting region, from whence there

are copious colléetions of ethnologieal objects. The cords without han-
dles are worthy of notice.

Fia. 50,
Fime-Makixa Ser (hearth with cenfral holes and end step).
(Cnt. No, 1278100, U, S, N. M. Kogihang, Bristol Bay, Aliskn.  Colleetid by W, J. Fisher, )

Another set from Bristol Bay is said by its collector, Charles MeKay,
to be used by both Eskimo and Indians, It is a very valnable outfit
because of its completeness (pl. LXXX, fig. 40).  The hearth is a rounded
piece of wood with four large holes opening by slots onto the step.  The
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Fig. 41.
Lowenr PIECE AND SPINDLE OF
Fitg-MARING SET,

(Ot Mo, 72514, 0L 5, N, Mo Kak ool Kadmk
Island, Alaska,  Collected by W. ), Fiaher. )

drill is a thick, tolerably hard piece of close-
grained wood like the hearth. The mouth-
piece has no regular block for the teeth-grip,
but has a crescentic gash on each side in-
stead. Itisset with a socket of a rock resem-
bling marble. Nearly all the mouth-pieces
south of Norton Sound are in the shape of
seals, or other long animals. Cord handles
are used attached to a thick thong of buck-
skin, TFungus is used for tinder and a blaze
is started with eones of the larch. These are
kept in the box; the lid of which is tied on
with a thong.

Kadiak, the lowest limit of the western Es-
kimo, is as far south as the four part fire-drill
extends by specimens in the Museum (tig. 41).
The hearth is of cedar wood with three cen-
tral holes with a connecting groove. It is
neatly finished. The drill isalso of eedar and
bears the marks of the use of the thong; the
top hias alzo been used in the socket of a rest.
The drill approaches in length those used
for twirling between the hands by the In-
dians.

While the Alentians nse flint and steel, or
a stone containing quartz and pyrites, strnck
against another stone, they still make use of
the four-part drill at certain times. Hunting
parties, says Mr. L. M. Turner, carry the drill
to use when their matches run out. It takes
two men to work it, one holding the hand rest
and the other pulling the thong. The spindle
ismade of harder wood, so as to wear the light
dust which ignites, from the hearth. A mo-
ment only is necessary to get fire; this is fed
with tinder made of willow catkins and pow-
derved charcoal. Sometimes, in order to get
fire, they hold tinder at the mouth of a gun
and ignite it by firing off a light charge of
loose powder.

Possessed of fonr methods of getting fire,
the Aleatian is superior to more fortunately
sifuntedd people who depend  wholly on
matehes,
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Fig. 40, Fre-ymagise Ser.  Cat. No, 55038, U 8, N, M. Eskimo of Bristol Bay, Alaska. Collected by
Charles MeKay.
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IL—FIRE-MAKING BY SAWING.

Prof. Alfred Russel Wallace has noted the method by sawing in his
work entitled *The Malay Archipelago,” p. 332: Two pieces of bamboo
are used ; a sharp edge piece like a knife is rubbed across a econvex piece
in which @ noteh is eut, nearly severing the bamboo (fig. 42); after sawing
across for awhile the bamboo is pierced, and the
heated particles full below and ignite. The Ternate
Malays and the Tungaras of British North Borneo®
higve improved upon this by striking a piece of ¢hina
with tinder held with it against the outside of a
piece of bamboo, the siliceous coating of the latter
yielding a spark like flint. Both of the methods
mentioned are in use at different points in the area
affected by Malay influence.

The Chittagong hill tribes, on the eastern frontier
of British India, use sand on the sawing knife to
inerease the friction.t

The Karens of Burma, Dr. R. M. Luther informs
the writer, hollow out o branch of the Dipterocarpus
tree like the lower piece of bamboo spoken of, cut a
transverse noteh, and saw across in it with a rabber
of iron-wood. The wood fibers ground off form the
tinder; the coal is wrapped up in a dry leaf and
swung around the head till it blazes. It takes only
two or three minutes to get a blaze this way.

Bearing upon the origin of this method of sawing
in these localities, nature is alleged to suggest the
way and to repeat the process that wounld give to
fireless man the hint. Mr. W.T. Hornaday relates
that many fires are started in the jungle by bamboo
rubbing together in a high wind-storm. The ereak-
ing is indescribable; the noise of the rasping and
grinding of the horny stems is almost unendurable,

In many tribes it is found that often there is more
than one method of fire making practiced. For in-
stance, in Borneo, as we have seen, the Tungaras

Fig. 42.
: = Maray FIRE STICKE.
use the sawing method, the Saribus Dyaks the (Cat. No. 18775, U, & N M

besiapi, or fire syringe, a most interesting fact,f  Howh st bt "*'I:TJI,:‘"\TE
other Dyaks the rotary drill,§ while the Rey, Dy, Arfhoben e o)

Taylor says that the Dyaks are acquainted with the use of the bow and
string and the upright stick and cord (pump drill). In connection with

all these methods probably flint and steel were used.

* D. D. Daly.—Proe. Roy. Geog. Soe. 1888, p. 10,
t Capt. T. H, Lewis.—Hill tribes of Chittagong., Calentta, 1869, p. 83,
f The American Anthropologist. Washington, 1845, 1, No. 3, p. 204,

§ J. G. Wood.—The Natural History of Man. 11, p, 502,
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So in Australia, while the rotary drill is the usnal way, some tribes
have acquired the art of producing fire with knife or rubber, that is,
the sawing method presumably under foreign influence.*

HL—FIRE-MAKING BY PLOWING.

One of the most marked of fire-making methods in its distribution is
that pursned by the Pacific Islanders, confined almost entirely to the
Polynesian enltural area. It has spread to other
islands, however, being met with among the Negritos
of New Britain:

They rub a sharpened piece of hard stick against the inside
of w piece of dvied split bamboo. This has a natural dust that
soon ignites. They use soft wood when no bamboo can be pro-
cured, but it takes longer to ignite. The flame is fed with
grass. t

There is a close connection between the Malay saw-
ing method and this, as there is a decided Malay pre-
penderance in the make-up of the population of the
Islands,

The fire-sticks shown (fig. 43) were procared by Mr,
Harold M. Sewall, at Samoa, and deposited in the
musenm by him.

The wood is a light corky variety, probably of the
Hibiseus tiliacus, which is nsed for this purpose at
Tahiti, or perhaps it is of the paper mulberry. The
rubber miay be of some hard wood, although fire may
be made by means of a rubber of the same kind of wood
as that of the hearth, though no doubt it requires a
longer time to make fire if thisis done. In the Sand-
wich Islands, Mr. Franklin Hale Austin, secretary of
the King, states that the rubber is of kok or ohia,
that is, hard wood and the hearth ot hon, or soft wood,
and the friction is always in soft woods; this is true,
L believe, everywhere this method is practiced, in

Fig. 43. spite of the fact that a soft rabber on hard wood will
B N eva, answer as well.

(a SHOWING GROOVE).

(. Yoy, v s 8 M Lieat. William L Moore, U, 8. Navy, gave the writer
oAy a complete description of the manipulation of the Sa-

moan fire getting apparatus.

The blunt pointed stick is taken between the elasped hands, somewhat
as one takes a pen, and projected forward from the body along the groove
at the greatest frictional angle consistent with the forward motion which
has been found to be from 40 to 45 degrees. Kneeling on the stick the

man forces the rubber forward, slowly at first, with a range of perhaps

. R. Brongh Smith.—The Aborigines of Vietoria. London, 1878, 1, p. 393,
t W. Powell,—Wanderings in a Wild Coantry, p. 206,
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G inches, till the wood begins to be ground off and made to go into a little
heap at the end of the groove; then he gradoally accelerates the speed
and moves with a shorter range until, when he pushes the stick with
great veloeity, the brown dust ignites. This is allowed to glow and if
it is required to be transferred to dry leaves or c¢hips of wood it is done
by means of a tinder made of frayed or worn tapa cloth.

The groove (fig. 43a) is the most echaracteristic feature of this appara-
tus, there being apparently no definite form of implements for this pur-
pose, Fire is made on any billet of dry wood that is available. It is
not necessary to eut a slot, or even a groove, the hard wood rubber will
form one, so that there is no more need of apparatus than among the
Navajos, where two bits of yucea stalk collected near by form the fire
tools,

That making fire by this way is difficult to those inexperienced in it
is not strange. Mr. Darwin found it qnite so, but at last sneceeded,
The Samoan gets fire in forty seconds, and so great is the friction and
the wood so well adapted that Mr. Austin, before quoted, says it some-
times actually bursts into flame,

The Anstralians in some parts use a method very much like the one
deseribed. They rub a knife of wood along a groove made in another
stick previously filled with tinder.*

IV.—PERCUSSION.
1. FLINT AND PYRITES,
Ae primam silici seintillam exendit Achates
Suseepitqne ignum foliis atque arida eireum
Nutrimenta dedit, rapuitque in forite lammam,
(Eneid B, 1, 174-176,)

One of the oldest methods of fire-making that we know of is, that by
the percussion of flint and pyrites. It is believed to have been the
original discovery, If there is any difference in the difliculties of con-
ception and exceution in either of the inventions, it lies in favor of the
sticks of wood,

The distribution of the flint and pyrites method, both in time and
place, is Very interesting. Mr. Evans, in his epoch-making work,
¢ Aneient Stone Implements,” page 14, remarks that the name of pyrites
(=vp. five) is itself sufficient evidence of the purpose to which the mineral
was applied in ancient times. Whatever the fact is in Roman history,
the Eskimo calls pyrites firestone, some Indian tribes eall flint fire-
stone, the German name for flint is feuersteia, and it is a reasonable
supposition that whatever people used flint or quartz, pyrites, or other
forms of iron ore for making fire, would call the stone firestone. The
statement of Pliny that fire was first strunck ont of lint by Pyrodé, the
son of Qilix, Mr. Evans thinks, is & myth which points to the use of
silex and pyrites, rather than to steel.

*R Brough Smith,—The Aborigines of Victoria, London, 1873, 1, p, 304,
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Mr. Thomas Wilson calls my attention to a discovery of a pyrites
nodule by M. Gaillard, in a flint workshop on the island of Guiberon
in Brittany, The piece bore traces of use. Mr. Wilson thinks that
the curved flukes of flint like the one figured, found so numeronsl,,
were used with pyrites as sorike-a-lights. The comparative rarity of
pyrites is, perhaps, becanse it is easily decomposed and disintegrates
in unfavorable sitnations in a short time, so that the absence of pyrites
does not militate against the theory that it was used, A subeylindrical
nodule of pyrites 24 inches long and bruised at one end was found in
the cave of Les Eyzies, in the ralley of Vézere, Perigord, mentioned
in Reliquae Aquitanice, page 248. This is supposed to have been a
strike-a-light.

Prof. W. B. Dawkins thinks that—

In all probability the Cave-man obtained fire by the friction of one piece of hard
wood upon aunother, as is now the eustom among many savage tribes,  Sometimes,
however, as in the Tron de Chalenx, quoted by M. Dupont (Lo Temps Prehistoriquie
on Belgigne, second edition, page 153), he may haveobtained a light by the friction of o
biti of flint against o piece of iron pyrites, as is usnal with the Eskimos of the present,
day.*

Mr. Dawkins also says that fire was obtained in the Bronze Age by
striking a flint flake against a piece of pyrites, sometimes found together
in the tumuli, He figures a strike-a-light from Seven Barrows, Lam-
bourne, Berks, England, an ontline of which is reproduced here for com-
parison with the one from Fort Simpson, British Colambia (lig. Ha
and b). Pyrites has been found in a kitchen-midden at Ventnor, in
connection with Roman pottery t+ Chambers’s Encyelopedia, article,
Pyrites,f is anthority for the statement that pyrites was used in kind-
ling powder in the pans of muskets before the gun flint was introduced.

It is thus seen that this art has a high antiquity, and that on its
ancient areas its use comes down nearly to the present day, the fling
amd steel being its modern or allied form,

In North America this art is distributed among the more northerly
ranging Indian tribes, and the Eskimo of some parts. Its use was and
is yet quite prevalent among the Indians of the Athapasean (formerly
Tinné) stock of the north. By specimens in the Musenm, and notes of
explorers, it is found to range from north of Dixon’s Sound to Labrador,
the following localities being represented, viz: Stikine River, Sitka,
Aleatian Islands, Kotzebue Sonud, Point Barrow, the Mackenzie River
district, at Fort Simpson, and probably Hershel Island, Pelly Bay, Mel-
ville Peninsula, Smith Sound, and Labrador. The Canadian and Algon-
quins strike two pieces of pyrites (pierres de mine) together over an
eagle’s thigh, dried with its down, and serving instead of tinder.|| From

" Dawkins.—Early Man in Britain, London. p- 210.

t Loe, cit., p. 2568.

tJ. Anthrop. Inst.  Great Britain and Treland, viL, p. 83.

| Lafitan.—Moenrs des Sanvages Ameriguning.  p. 272 An earlier acconnt is found
in Le Jenne, Relation de 1634, P2 Quebee, 1858,
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other sources we know that the extinet Beothues, of Newfoundland,
did the same.*

As far as can be ascertained, the Eskimo and Indians both use the
method, so that it is not characteristic of either, as the four-part drill
is of the Eskimo, as contrasted with the simple rotation sticks of the
[ndians. A deseription of a flint and pyrites outfit, as at present used,
will give a general idea of the status of the inveution. In different
localities the manipulation differs somewhat, as will be noted farther on.

b
Fig. M.
@ BTRIKE-A-LIGIIT,
(Seven Barcows, Borks County, Enalind,  Fram Lobbouk's Early Man it Britain, p. 258, )
b STIRIKR-A-LIGHT.
(Cat Ko, 1861, I, 8, N. M, Indints of Fort Simpans, Muckennin 1tver distriot, B. €, Collscted by B. K. Ross. )

The strike-a-light (No. 123403) was collected by Capt. E. I’. Heren-
deen from natives who told him that it came from Cape Bathurst, hence

" J. Anthrop. Inst. Great Britain and Ireland. v, p. 225.
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he assigned the specimen to this
locality on the evidence. Mr.
John Murdoch has, with a great
deal of probalnlity, questioned
this and thinks that it came
from Hersehel Island with the
rest of Mr. Herendeen’s collec-
tion and did not come from as
far east as Cape Bathurst.
While there is no improbability
that this method is practiced at
Cape Bathurst, yet thespecimen
nas the appearance of the Mac-
kenzie River strike-a-lights,
hence it is deemed advisable to
locate it in the Mackenzie River
] district at Herschel Island.
The essential parts of the ap-
paratus are a piece of pyrites, a
piece of flintand tinder. Inthe

Fig. 45.—1. Tinver Pocker, 2. Fiie Bag,

(Part of Strike-a-light set). more northern parts of the
(On, W 0008, OB KM koo R B, B: - O Jokrimo ares, tinder is made
from the down from the stems and catkins of various species of dwarf
arctic willows. At present the 470G w.. e

natives often soak the tinder in
a strong solution of gunpowder
and water to make it quick; an {0
older way was to mix powdered
charcoal with it. This plan is
like the charring of the linen rags
used in the old-fashioned tinder
boxes of forty years ago. The
Eskimo then puts the tinder into
a little round, flat pouch, with a
flap in the middle (fig. 45, 1).

The pyrites (lig. 46, 3) looks like
a short pestle, too much of which
appearance the repeated scraping
has no doubt given rise. The up-
per end is concave, while the lower
end has the original smooth sur-
face of the concretion. Pyrite is
found at Point Barrow in spher-
ical masses of various sizes up to s
several pounds in weight, These Fig. 46 8 Prues. 4, 4o FLNT STOKER AXD
spheres nre nearly always eracked (Part ot ;:if::}iw )

in twe and scraped on the pling (o ¥ isios, U 8. 8. M. Mackeonie Rive Diterst B, G

3
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surface for very obvious reasons. This gives the shape seen in Fort
Simpson and Long Barrows specimen.  Mr. Murdoch says that the Es-
kimo think that pyrites comes down from above in meteors. They eall
it ¢ firestone.” A native related that in old times they did not use
flint, but two pieces of pyrites, and got “big fire.”

The flint (fig. 46, 4) is an oblong piece of chert, square at the base
and rounded at the forward end. It is more elaborately made than the
flakes so numerous in Europe, one of which was found with the piece
of pyrites in the English Barrows, The Mackenzie River scraper is
more like the curved ancient one (fig, 446). In most cases the flints
used are not mounted in a handle; this specimen, however, is fixed in a
handle made of two pieces of wood held together by a thong of seal-
skin (fig. 46, 4a).

The bag (fig. 45, 2) is made of reindeer skin. The little bag that
hangs from the larger has a double use; it is a receptacle for reserve
tinder, but its chief use is for a toggle; being passed under the belt it
prevents the loss of the outfit, which is said to be carried by the
women,

An oblong pad, stuffed with deer hair, is sewed to the mouth of the
fire-bag to protect the hand from sparks and blows of the flint.

To get a spark, the Bskimo places (fig. 47) the piece of pyrites on the
pad held in the left hand over the curved
forefinger, the large end down and the
thumb set in the cup shaped eavity in
the top. The flap of the tinder pocket
is turned back and held on the forefinger
under the protecting pad. The flint is &
held in the right hand and by a serap-
ing motion little pieces of pyrites at a
dull red beat fall down into the tinder,
The pellet that glows is transferred to
the pipe or fire, and the tlap of the tinder
pocket is turned down, serving to keep
the tinder dry and to extinguish it if
necessary,*

There comes in here appropriately a
note of B, . Ross on the burial customs
of the Kutehin Indians of the eastern Fig 47,

Athapascan stock. He says: METHOD OF [TTSING THE STRIKE-A-LIGHT,
[ Gt Koo 188405, U, 8. N M. Drawing by W, . Burger, )

They bury with the dead a flint fastened toa
stick, a stone to strike it on (pyrites) to make fire, and a piecoe of the fungus that
grows on the birch tree for tinder and some tonch-wood also.t

There is no mention of this process of fire-making by the older writers

* Extracted from an artiele by the author in Proceedings 1. 8. National Musenw,
X1, 1588, 1814,

t Smithsonian Report. 1866. p. 326,
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on Greenland, Cranz and Egede, though they carefully note and de-
seribe the plan by wood-boring. Later explorers going higher north in
western Greenland have found it,  Dr. Emil Bessels, writing about the
Itah Eskimo of Smith Sound, says:

The eatking of the arctic willow are nsed as tinder to cateh the sparks which have
been produced through the grinding of two pieces of stone.”

Dr. E. K. Kane gives a more complete account from nearly the same
locality, the Aretic Highlands of northwest Greenland. He says that
the Eskimo of Anoatok struck fire from two stones, one a plain piece
of angular milky quartz, held in the right hand, the other apparently
an oxide of iron [pyrites or iron ore?] They were struck together after
the true tinder-box fashion, throwing a scanty supply of sparks on a
tinder composed of the silky down of the willow catkins (Saliz lanata)
which he held on a lamp of dried moss.t

Very much farther west on Melville Peninsula Parry gives a com-
plete and interesting description of the primitive way. This account
gives us o link between the western and eastern IIskimo. He writes:

For the purpose of obtaining fire, the Eskimo nse two lumps of eommon pyrites,
from which sparks are struck into a little leathern case (see fig. 25, pl. LXX1V) contain-
ing moss well dried and rabbed between the haunds. If this tinder does not readily
cateh, a small quantity of the white floss of the seed of the ground willow is laid
above the moss, As soon as a spark has canght it is gently blown till the fire has
spread an ineh aronnd, when the pointed end of a piece of wick being applied, it
goon bursts into a flame, the whole process having occupied perhaps two or three
minntes,}

The Museum was in possession of a specimen catalogued, “Moss-
bag and lumps of pyrites used by Innuit for getting fire,” collected by
Capt. C. F. Hall at Pelly Bay, in latitude 699, longitnde 909, several
degrees west of Melville Peninsula.

The only other record of the process under consideration among the

Iskimo is found in the Aleutian Islands. There is absolutely no evi-
dence had by the writer that the Eskimo south of Kotzebue Sound
(Western Iiskimo) use the pyrites and flint for making fire. The latest
information about the Aleutian Islanders is given in a manuseript
of the careful explorer, Mr., Lucien M. Turner. His observation will
serve to explain the description of striking a light by carlier travelers,

They use the four part drill but they also use pyrites. A stone confaining quartz
and pyrites is struck against another similar one, or a beach pebble, into a mass of
sea bird down sprinkled with powdered sulphur. This ignites and is quickly eanght
on finely shredded blades of grass or beaten stalks of wild parsnips. This method
prevails to this day on the islands west of Unalashka.

The people told Mr, Turner that this was the ancient way. There is
a doubt in the writer’'s mind that Sauer’s (Billing’s lxpedition, page
59), and Campbells (Voyage, page 59,) observations, brought together
by Baneroft,§ were accurate with regard to the stones used. All the

* Die amerikanische Nordpol-Expedition.  Leipzig, 1579, p, 355,
t Knne.—Aretic Explorations. 1, p. 379,

t Parry.—S8econd Voyage, London, 1824, p, 504,

§ Bancroft.—Native Races of the Pacific States, 1, p. V1.
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other details are correct, but they say they took two pieces of quarlz,
rubbed them with sulphur, and struck them together, It is well known
that pieces of quartz even when rubbed with sulphur will not strike
a spark of sufficient heat to cause ignition. The pieces used must
have been pyritiferous quartz as noticed by Mr. L. M. Turner.

To resume, the following facts arise out of the foregoing considera-
tions of the flint and pyrites method:

(1) It is very ancient, inferring from the few reliable finds of pyrites
and flint in juxtaposition.

(2) Its distribution is among high northern tribes, both Eskimo and
Indian.

(3) As far as known, its range is limited to this area, only one other
instance coming to our notice, that of the Fuegians.

2, FLINT AND STEEL.

The flint and pyrites method is the ancestor of the flint and steel.
The latter method came in with the Iron Age. It is found in the early
settlements of that period. A steel for striking fire was found in the
pile dwellings of the Ueberlinger See.* The Archweological Department
of the Museum has a specimen of a strike-a-light of the early age of
iron in Secandinavia., It is a flat, oval quartz stone with a groove
around the edge; it is thought to be for holding a strap by which it
could be held up and struck along the flat surface with the steel. It is
scored on these surfaces. The specimen in the Smithsonian is from
the national museum at Stockholm. In BEgyptitis believed to havebeen
used for a long period, though there is no data at hand to support the
conclusion.t In China it has been in use for many centuries. Chinese
history, however, goes back to the use of sticks of wood. The briquet
must have been carried nearly everywhere by early commerce from the
ancient countries around the Mediterranean, as it was into new lands
by later commerce.

Many persons remember the tinder-box that was taken from its
warm nook beside the fire-place whenever a light was wanted; the
matches tipped with sulphur used to start a blaze from the glowing tin-
der are also familiar to the older generation. The tinder-boxes in use
in this country were jnst like those in England from time immemorial
down to fifty years ago (fig. 48). Mr. Edward Lovett, of Croydon,
England, who has studied this matter thoronghly, calls attention to the
resemblance of the old English tinder-flints to the neolithic scrapers.
These scrapers, picked up at Brandon, can scarcely be diseriminated
from those made at the present time at that place, and there is a sus-
picion that the present tinder-flint has come down directly from neo-

* Keller,—8wiss Lake Dwellings. Pl xxvur, fig, 20,
t 8ir J. W. Dawson gives an interesting acconnt of the strike-a-light flints used in
Egyptin 1844, in Modern Science in Bible Lands, p. 30, '

H. Mis. 142, pt. 2—37
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lithic times. The old English steel, or * Flourish,” (fig. 48) is the char-
acteristic shape, and has been carried by English commerce into many
places. A picture of a strike-a-light used by the Lenguas of Brazil,
seen lately, shows the unmistakable old ¢ flourish.”

Fig. 48,
Excrisg TIXDER-BOX (with flint, ** flourish,” and bundle of spunks.
(Cat. No. 75016, U. 8. N, M. Eogland. Collected by Lous nml Manrice Farmer, )

The tinder-boxes had also a damper to extinguish the tinder of burnt
linen and to keep it dry. The lids were furnished often with a candle
socket. This feature, says Mr. Lovett, has led to their preservation as
candle-sticks long after they were superseded by matches,

Many devices were invented in order to improve on the ¢rnde way of
holding the flint and steel in the hands to strike the spark into the
tinder-box. One of these was the wheel tinder-box (lig. 49). The com-

J . .'I'I"I"'Lll.i

Fig 49.
WhEEL TINDER-BOX.
(Cat. No. 130431, U, 8, N. M. Broadalbin, N, Y. Preseuted by F. 8, Howley, )
partment near the wheel held the tinder. The flint was placed in a
socket on the sliding lid, and the wheel was turned by unwinding a
string from off its axle with a sharp pull as in *spinning a top. The
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flint was pressed against the rapidly revolving wheel and a shower of
sparks fell into the tinder. The tinder pistol, whose name suggests its
use, was another device.*

Other devices were intended to be carried in the pocket, and were
probably brought out by the introduction of tobacco and the need of
smokers for a convenient light.

The pocket strike-a-light is still used. The one shown (fig. 50) was
bought in 1888 by Mr. E, Lovett, at Boulogne-sur-mer. They are still

Fig. 50,
STRIKE-A-LIGHT (DBriquet),
(Cat, No. 199683, U 8. §. M. Poulogne-sur-mer. France. Collocied by Edward Loveit)

used by the peasants and work-people of France. An old specimen
in the Museum of this character is from Lima. The roll of tinder, or
“match,” is made of the soft inner bark of a tree.

Among many of our North American tribes the flint and steel super-
seded the wooden drills as effectaally as did the iron points the stone
arrow-heads.

Some of these tribes were ripe for the introduction of many modern
contrivances. Oivilized methods of fire-lighting appealed to them at
once. Among the Chukehis, Nordenskiisld says, matches had the honor
of being the first of the inventions of the civilized races that have been
recognized as superior to their own.t It was 80 among our Indian
tribes ; the Mandan chief * Four Bears” lighted his pipe by means of a
flint and steel taken from his pouch when George Catlin visited him
in 1832.1

The Otoes (Siouan stock) made use of the flint and steel shown in
fig. 51. The flint is a chipped piece of gray chert, probably an ancient
implement picked up from the surface.

The steel is a very neatly made oval,resembling those of the Albanian
strike-a-lights,§ or the Koordish pat tern, ( fig. 54). Here arises one of
the perplexities of modern intercourse, perhaps both of these steels
were derived from the same commercial center,

* See figure in D. Bruce Peebles’s address on Ilnmination, in Trans. Roy. Scottish
Society of Arts, Edinburgh, x11., part 1, p. 96.

t Nordenskisld,.—Voyage of the Fega. 1I, p. 122,

1 The George Catlin Indian Gallery, Smithsonian Report. 1885, 11, p. 456,

§ See figure in Jour, Anthrop. Inst, Great Britain, xv1, 1586, p. 67,
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The flint, steel, and tinder were always carried in a pouch, usually
suspended from a belt as in specimen No. 8481 from the Assiniboins
(Siouan stock) of Dakota. This is a buckskin waist-belt, beaded and
" fringed, ornamented with bells of tin. It supports a flapped pouch for
the flint, ete. The tinder used was fungus.
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Fig. 51
FLIsT AND STEEL.

(Cat. No. 22431, U, & N, M. Otoe Yadinns, Kansas and Nebraskn.  Collocted by 1. W. Griest.)

The pouch of the Cheyennes(Algonquian stock)iscompact, and neatly
made of leather (fig. 52). The equipment is complete and of a supe-
rior order. The bone cup is used to hold the tinder while striking a
spark intoit. Itis the tinder horn of early days, a cow’s horn which was
used to hold tinder before sheet-iron boxes came into use. The Lenguas
of Brazil use a horn for the same purpose.* In the Aino set, (fig. 57),
and the Eskimo strike-a-light, (fig. 45), can be seen this feature. The
tinder with this set is rotten wood. Nearly all Indians know the value
of fungus tinder.

The Comanche Indian strike-a-light is a similar pouch to the one de-
seribed, but much poorer in equipment (fig. 53.) A broken rasp, a piece
of chert, and a piece of spunk, is enough for the purpose, and abag made
from a saddle skirt to hold them, completes the outfit.

The flint and steel is still used nearly all over Mexico, Dr. Palmer
informs me. There is at present a manufacture of gun and strike-a-
llght flints at Brandon, England, whence they are shipped to Spaln,

# See fignre in Jahrbueh Mitfelschweiz, Commercial, Geﬂullﬂch Amu Zweltﬂr
Band, 1888, pp. 114-115,
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Mexico, I1taly, and other eivilized countries. Doubtless this flint from
Guadalajara (fig. 54) came from Brandon. Itisreal caleareous flint, such
as does not exist in this country. The flint is the “swallow-tail” pat-
tern. The tinder is of prepared fungus sold in little packets.

Fig. 62.
Brrike-A-Liaur (fint, steel, tinder-horn, spunk, and pouch).
(Cat. Ko. 22104, U. 8. N. M. Cheyenue Indinus, Arkansas, Collected by Die. J, H. Barry.)

The Koords of Bhotan, Eastern Turkey, carry a pipe pouch contain-
ing besides flint, steel, and tinder, a pipe pick and a pair of pincers,
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to transfer the lighted tinder to the pipe (fig. 55). The tinder is pre-
pared from a fungus, probably polyporus species. The steel, shaped
like an old-fashioned bell pull, is a very good form for holding in the
hand.
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Fig. 53.
STRIKE-A-LIGHT. (Pouch for holding flint and steel )
[ Cat. No. 8072, U, 5. §. M. Caonmnche Indians, Texas, Collected by Edward Pulmer )

The Chinese strike-a-light is the customary appendage to the pipe
pouch. It isa very ingenious way of combining the steel with a pouch
in which to keep the flint and tinder (fig. 56). In Thibet they are made
very large and are finely decorated. One owned by Mr. W. W. Rock-
hill has a curving steel between 5 and 6 inches long, finely carved.
The pouch was trimmed with encrusted silver set with jewels,
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The Ainos of Japan use flint and steel for striking-a-light, this method
having supplanted the generation of fire by sticks (p. 551.) This out-
fit shown (fig. 57, pl. LxXX1) is complete. The shoe-shaped steel is at-
tached by a piece of sinew to the cork of a small wooden bottle con-
taining the soft charcoal used as tinder. The flint is a small piece
of ferruginous silex, With this set is a piece of stick which retains
fire for a long time. It is the root
of the Ulmus campestris, or lwvis,
formerly used for the fire-drill (see
fig. 17), but has eome into a sec-
ondary place since the introdue-
tion of the flint and steel.

Fig. b4.
FrLisT AxD STEEL, Fig. 50.

{Oat, No 126570, U, 8. N M. Gundalnjern Indinns, Mexico, STRIKE-A-LIGHT.
Calleeted by Edward Palmer. b (Cat. No, 130310, U, 8. ¥, M. China,  Gift of George G, Fryer. )

Fig. 65,

SMOKERS PIPR-LIGHTING Ourert (showing flint, steel, pipe-pick, and pincers).

(Cat No. 130007, 1. S N. M, Koords ul Blatan, easters Turkey,  Colleoted by Tev. A, N Andrus, )
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To s'trike a light the Aino takes out the eork with the steel attached
and stirs up the tinder with the sharp point, He then holds up the

Fig. 58

Tixper-Box (showing mounted steel, flint, and {lundlu of shaving matches; box one-third natural
Blza).

(Cnr. No. 127037, U, 8, oML Japon. Gilt of the Jipaness Degartment of Education, Tokis, )

flint, in his hand over the box and strikes a spark down into it. He
then transfers the coal to his pipe, or material for fire, or fire-stick, with
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Fig. /7. STRIKE-A-L1GAT. Flint, steel, tinder-box, and rush-pouch. Cat. No. 22257, U. 8. N. M. Ainos
of Yezo, Japan. Collected by B. S, Lyman.
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the point of the steel. These articles are kept in a rush pouch of
twined weaving. A muech rader pouch of fishskin is in the Museum.

The Japanese tinder-box has two compartments, one with a damper
for the tinder, and the other larger one for the flint and steel. This box
is a familiar object in Japanese kitehens yet. The mounting of the steel
in wood is an improvement on holding it between the fingers (fig. 58 and
59). No one it seems ever thought of so mounting the steel in Western
countries. The matches are broad shavings tipped at both ends with
sulphur, and are the Japanese rendering of the “spunks” used with our
tinder-box.

Fig. 60.
SMOKERS' STRIKE-A-LIGHT.
[Cat. No. 123138, I, 8. N. M. Tokiy, Japan. Gt of the Japiness Dapartment of Edueation, )

Smokers in Japan ecarry a very small strike-a-light (fig. 60). The
cloth pouch with a long flap that can be rolled around several times and
tied, contains the three essentials, flint, steel, and tinder, the latter of
burnt cotton.
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