Synoptic series of objects in the United States national museum,
illustrating the history of inventions / by Walter Hough.

Contributors
Hough, Walter, 1859-1935.

Publication/Creation

Washington : Government Printing Office, 1922.
Persistent URL

https://wellcomecollection.org/works/r7uv5msd

License and attribution

Conditions of use: it is possible this item is protected by copyright and/or
related rights. You are free to use this item in any way that is permitted by
the copyright and related rights legislation that applies to your use. For other
uses you need to obtain permission from the rights-holder(s).

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org




(2)ABH.AS. 6




AR TR

55555555555



Digitized by the Internet Archive
in 2017 with funding from
Wellcome Library

https://archive.org/details/b29824163



(2) ABH . AS .6



SYNOPTIC SERIES OF OBIJECTS IN THE
UNITED STATES NATIONAL MUSEUM
ILLUSTRATING THE HISTORY
OF INVENTIONS

BY

WALTER HOUGH

Actiog Head Curator of Anthropology, Uzited States National Museum

No, 2404, ~From the Proceedings of the United States National Museum,
Vol. 60, Art. 9, pp. 1-47, pls 1-56

Washington
Government Printing Office
19211






SYNOPTIC SERIES OF OBJECTS IN THE UNITED
STATES NATIONAL MUSEUM ILLUSTRATING THE
HISTORY OF INVENTIONS.

e —————

By Wavrer Houen,
Acting Head Carator of Anthropology, United States National Museum,
HISTORY.

Fifty years ago the United States National Museum was being
rapidly and steadily enriched by a stream of ethnologic material
poured in by explorations and expeditions carried on in the United
States and in foreign lands. Among the first results of the classifica-
tion of the collections was the recognition of similarities and differ-
ences in the material culture of races. This observation was to bear
fruition in the exhibits of the Museum. There also arose at this
period the germs of ideas as to the relative inventiveness of races,
which is seen to have been a natural inquiry among a nation of
inventors.

The study of certain common tools whose use extended among
many different tribes was taken in due course. One of the early
anthropological works published by the Smithsonian was Dr.
Charles Rau’s monograph on Prehistoric Fishing, which was a fore-
runner of numerous papers on the various industries of the American
[ndians. These publications form a large and important literature
on aboriginal technology.

Such works also show that motivated by the earlier studies there
aroze in the analytic minds of Mason and Holmes conceptions of the
distribution and sequence of inventions, and their relative grades.
all of which gave an inkling of the progress of development by
which series of objects could be arranged in order in historical cate-
vories from simple to complex.

While these studies were ripening almost unconsciously duoring
the handling of the inereasing materials coming into the Smithsonian
no incentive to present these facts offered till, in preparing plans for
the Trans-Mississippi Exposition held in Omaha, Nebraska, in 1898,
it was suggested that a synoptic series illustrating the history of In-
vention should be prepared for exhibit on that occasion.

The energies of the staff of anthropology were directed to this end
and a series of extraordinary interest and value was prepared.

Mo. 2404—ProcEEDINGS U. S, MATIONAL Museum, VoL, 80, ArT. 9,
$0372—20——— 1
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There is no evidence that this series attracted particular attention at
the Omaha exposition or for some time thercafter. There began.
however, an appreciation, slight at first, but rapidly increasing,
concerning the educational value of this exhibit. The inconspicuous
cases displaying the series came to be assiduously studied and were
the object of special visits by classes from schools far and near. The
cases taken to the Panama-Pacific Exposition at San Francisco in
1915 were placed on the curriculum of visits to the exposition by the
schools of California, and it is estimated that 60,000 pupils inspected
them.

The history of the various halting stages of development through
which inventions have come to our hands from the past is of fascinat-
ing interest. It is only just that we who inherit should know our
inheritance. This knowledge may not only prove an asset in expand-
mmg the mind but may be of economie usefulness in stimulating
invention,.

Every art that is used to minister to our comfort in this present
vastly complex civilization has been brought forward step by step,
beginning with the simple needs of cruder times. Some of these arts
we may follow back into the oblivion in which they had their dawn,
gome branch off at later marks on the dial of progress, others arise in
the full light of history. while myriads swarm within the memory
of man.

The series deals with two classes of inventions—those whose an-
cestry is very ancient and which form the foundation stones of
progress and those which begin with the present age of science and
have part in its great material advancement.

Also some of the older inventions caught by the genius of the
modern age have formed the starting points for new serles, as the
electric light, which has no genetic relationship with any of the
lights which preceded it. The steam engine is also a similar example.

There are two arrangements of inventions practicable—the one
followed in this paper, in which the order is by the grades of in-
ventive results attained ; the other is the distribution of inventions in
area, demonstrating the effects of environment as shaping or modify-
ing factors. Both are instructive and suggestive.

The specimens are arranged in the order of their grade of develop-
ment irrespective of race, place, or time. The series therefore do
not always represent a direct genesis of invention. They suggest
rather the genesis and indicate how the mind of man has arrived at
certain datum points which mark epochs in progress. No account
has been taken of the fluctuations, the countercurrents, and eddies
in the stream of invention, but only those specimens are selected
which show a substantial improvement amounting to an advanee.




nT. 8. HISTORY OF INVENTIONS—HOUGH, o

In this paper 41 series are illustrated. The series are intended to
lead the reader to the threshold of the inventive period which marks
the present day. The modern inventions are thus beyond the scope
of this paper and should be taken up in another publication.

The preparation of the series, with its accompanying literature,
is the work of Prof. Otis T. Mason, Prof. W. H. Holmes, and the
writer. Hastily gathered together in the press of exposition work,
it was scarcely a finished product, and despite caveful review and edit-
ing for publication no doubt inaccuracies will be found and, it is
hoped, condoned,

It is confidently believed that the publication of this work will
greatly extend its usefulness in the educational system of the United
States through its stimulation of thought and especially by the
simplicity of its teaching. The development of invention is like the
unfolding of the human mind. Tt shows the connection of the present
with the past and attains one of the chief objects of seience, which is
to reveal the structure of our eivilization.

HISTORY OF FIRE MAKING AND TLLUMINATION.

At some early period man had a knowledge of fire in nature, de-
rived from the voleano, from lightning, or from the friction of
branches in the wind, but he made no more use of it than did the
animals.

At a later period he began to use fire from some one of these
sources, carefully preserving it. Later he discovered that by rub-
bing two sticks together fire could be produced at will, and by
knocking together pieces of flint and pyrites sparks capable of ignit-
ing tinder could be had. In the iron age this became the familiar
flint and steel, which gave way, after a number of chemical inven-
tions, to matches. The use of fire also marks the heginning of artifi-
cial illumination, which has developed along the lines of the torcl
and the lamp. The beginnings of metallurgy, ceramics, and other
arts that have reached a high degree of development in this century
are found in this first use of fire.

SERIES 1.—FIEE MAKING,
Plates T g 2

The illustrations of specimens in the United States National Mu-
seum show the implements used in making fire through friction of
wood, percussion of minerals, compression of air, focusing of the
san’s rays, through chemistry, and terminating with the electrie
lighter,

The series is preceded by three dia wings, the first two Hlustrating
presumptive sources in nature. namely. the voleano and lightning.
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from which man may have obtained fire before he knew the manner
of kindling it artificially. The third picture illustrates the primi-
tive camp fire, where fire was preserved. and the conveving of fire
from one camp to another.

The steps of man’s acquaintance with fire are three—the knowl-
edge of fire, the means of utilizing it, and the means of pr U{iuring it.
The last step, which is one of the most important in man’s history,
15 illustrated fully in the series.

Improvements in the method of producing fire have followed the
ereat steps of man’s progress, and, besides, each method has been
subject to various modifications by different pecples. To illustrate,
the simple method of rubbing out fire from two sticks with the
hands has been improved by adding the bow and socket and the
weighted stick, as in the pump drill, and finally the machine with
cog wheels and erank employed in the Soudan.

No. 1. Voleano in action ; lnva setting fire to forest (pl, 1, Nao. 1)__ 178157
No. 2, Lightning setting a forest on fire (pl. 1, No, 2)___ ___ y 178,157
No. 3. Camp fire: mun bhorrowing fire (pl. 1, No. 3) _. : 178,15%
Wo.4. Fire saw. Strip of bamboo drawn across a section of bamnboo.  Dyvaks
of Borneo and other Malays. .. _ _ 178,162 °
No. 5. Fire thong. Rattan thong drawn over a grooved piece of woml,  Dyaks
of Borneo ____ s 178,152
No. 8. Fire plow, Elunt HtuL worked nlong o groove in a lower stick., oly
nesinns . 178,152

No. 7. Fire drill. Slender rod twirled between the hands upon a lower stick
having a cavity with slot. Indians of the United States and widely
diffused in the world—_ ... _ 176,853
No. B. Fire drill. Rod held in a8 socket and gyrated by mesns of o cord. The
lower piece of wood has a cavity with =lot, opening upon a shelf,
Eskimos of Alaska..... 127,044
No.9. Fire drill. Rod held in a socket and f.':}l‘ﬂtﬁ'd with a bow and cord.
Lower piece with cavities on a central groove.,  EsKimos of
Alaska_____ i St ek Bt e s : SR | % | 1},
No. 10, Fire drill. Pump drill used S]ll‘{'lﬂ”‘- tor sacred fire,  Iroquois In
dians, Canada. ;
No. 11. Strike-a light. Flint and iron pyrites struck togetber as the ordinary
flint and steel. HEskimos of Alaska__ : 178,154
No. 12. Strike-a-light. Flint and steel and box for holding dint, steel, o
tinder. Sulphur-tipped splint ignited from the tinder.,  Enzland,
i 150,456
No. 18. Strike-a-light. Bamboo tube and striker of poitery used as thint and
steel. Two boxes for tinder. Malay.
No.14. Tinder pistol. Gunlock adapted for throwing sparks into tinder.

130T 1T, R AR SN S ptl - i ITHh, 712
No. 16, SBtrike-a-light, Combination of flint, HI.H:-I tinder, and extinguisher.
for carrying in the pocket. Spaln____. e 178,155

No.16. Fire syringe. Cylinder with closely fitting piston bearing tinder. Diriv-
ing the piston down smartly kindles the tinder. Sinmese and
Malays - ceeemea e T 176,060
No.17. Lens. Used for prudu-:lu[: rlnl by [ncumnp; aunh ghi upon tinder. Ancient
Breek. b i sae snnnings 178,151
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No. 18 Hydrogen lamp.  Hydrogen gas s made to play upon spongy platinum,
causing it to glow, Germany, 1B eaalaa 165 440
No. 19, Mateh light box. Bottle of sulpburic acid, into which splints tipped
with chlorate of potash and sugar were dipped. Vienna, 1809 . 151,711
No. 20. Matches. Various kinde of pbosphorus matebes__ . 178,156
No. 1. Electric gas lighter. Cylinder containing a small dypamo run by pres-
sure of the finger, producing sparks between the points at the upper
end of the nbe, United States, 1882 : 4 o0 512

FEIMITIVE FIRE MARI NG,
Plate d.

 elifornia I'ndian making five by friction.—California Indian
man, dressed in native costume, in the act of procuring fire by means
of the fire drill. The heat generated by the friction of the wood
i= communicated to the dust ground off during the operation, caus-
ing it to ignite. This process is, perhaps, the earliest method of
procuring fire by artificial means. Hupa, Athabascan stock, Cali-
fornia.

SERIES 2.—TORCH AND CANDLE.

Plate 4.

This series epitomizes the development of the candle, beginning
with rolled leaves, the burning of the fat bodies of fishes or birds,
and of fageots of resinous wood. Continuing, the series shows
torches consisting of rudely aggregated slivers of wood or sheets of
bark, torches of more careful manufacture, torches made of wax or
resin inclosed in palm leaf, forming an exterior wick, torches of
rope or cords soaked in wax or resin, the erude beginning of the
candle, and follows through formed candles, dipped candles, and
molded candles, terminating with the elegant art candles of the
present day.

While the line of development has proceeded from the rude torch
to the candle the steps marked by the specimens in the series are sug-
gestive, embracing devices employed by many different peoples and
at divers times, Following the torch in the line of development
comes the lamp, which separates from the stem of the torch at a
period when oils and fats came to be used. This may have occurred
after the domestication of animals whose fat was available, at the
time of the discovery of mineral oils, or of the utilization of vege-
table oils, such as that of the olive and coconut.

The history of the lamp is shown in series .

Noo 1. Folded palm leaf used as a toreh. East Indies.

Np. 2, Stormy petrel, burned in the Orkoney Islands for light 175,160
No. 3. Candle fish in a split stick, burned for light. Alaska 178,161
No. 4. Torch made of birch bark. Troquois Indians . 178162

No. 5. Torch made of splint fat-pine knots, Virginia 1212990
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No.th Torch made of a bundle of slivers of Tat pine.  Southern Indinns. 178,183

No. 7. Toreh made of damar gum wrapped in palm leaves, Malavs_____ 16,727
No, 8 Torch or “link ™ made by soaking rope in resin. Enrope in the Middle
ARRR. ool s e e i S e i YTRIRE
Na. B, Torch -:umpime:l of cunls nnakm in fat or wax. Lurope, sixteenth
CenbIT Yo o2 Mmoo : . cosses 178185

Nos, 10 and 11, ,nrtl sonked In fut Or Wix, m:nlwl fur Ilghtjm: England.
178,166

No. K. Rush souked o grease, forming o primicive candle Fngland_. 175167

No. 14, Stick smeared with grease for lighting. Mongolin ceee—- 178188

Noo 14, Mass of fat formed upon a stick, around which is wound a wick of
fiber. Kasbmirv, Indin. . _____ e SRR [ 1Tt -

No. 15. Tallow dip with rush wick, later mtton ‘hcrﬂmrn F‘urnp:-

No. 18, Candles formed of wax; wick of fiber. Japan and North Africa.

128,248, 178,169
No, 17, Molded candles. Patent candles of stearine, paraffine, and wax, and
decorated camiles, Nineteenth contory. ... . _ . ____ . ____ 17817

SERIES 3.—-TAMP,

Plates 5 and 6.

The development of the lamp has been an extremely slow process.
In the centuries before Argand efforts for the improvement of the
lep were confined to multiplying the number of wicks or to select-
ing wicks of greater capillarity and to a less extent to the improve-
ment of lluminants. In respect to the amount of light furnished,
the Eskimo, through stress of geographical conditions, had invented
a lamp superior to any in n=e by civilized nations up to three cen-
turies ago.

Usages which seem to antedate the actual lamp arve the customs
of throwing oil or bits of inflaimmable material on the fire for tem-
porary light, the use of fireflies, and the employment of the boddies
of fat birds and fish, as shown in the beginning of the torch series.

The history of the lamp begins with erude objects taken from
natural surroundings, such as hollow beach stones, shells, or bones,
furnishing reservoirs for fats or oils. The structure of the lamps
reflects the stages of the world’s progress as to materials, having
been successively stone, pottery, bronze, iron, and glass. There were
also minor improvements in the reservoir, wick tubes, wicks, and
guality of oil, as shown in the specimens.

With Argand came that important invention. the regulation of
the supply of air to the wick, conpled with the emplovient of a
chimney to increase draft.

Following this came o multitude of inventions included in the
past 125 years, most of them taking their rise after the discovery
of gas and petrolenm, which supplied cheap and suitable illuminants.

Within 40 years the electrie light has been perfected to the stand-
ard of the ineandescent lamp and the incandescent arc lamp.
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(Has has also shared in the progress, ag displayed in the Welsbach
ineandescent gus burner.

Far from being superseded by these inventions, coal-oil lamps have
kept pace with them in brilliancy and usefulness.

No. 1. Firefly lnmp. Perforated tree gourd in which fireflies are confined tor
light. West Indies.

No. 2. Lamp made from the skullof asheep__ . . __.__ 178186
No. 3. Lamp. Decten shell with oil and wick of rush pith mounted on a forked
T R 1T [T ) S O 178,187
No. 4. Lamp. Unworked beach stone, with coneavity, supplied with fiber wick
amd ol Adents Rl ol il al Senm e e e TBORT
No, §i. Lamp. Hollowed beach stone with moss wick arranged along one edge.
PHEERh0s, AIAER . e et ad Y ety TN
No. & Lamp. Fusus shell suspended. Orkney Islamds_ . __. 178,188
No. 7. Saucer lamp with shallow grooves for wick. India.
No. 8. Lamp. Terra-cotta €aucer. Indifo oo cececaeeece e e 164,920

No. 9. Saucer lamp with pinched-up spout for wick. Ancient Syria.
No. 10. Stone lamp with pointed spont. Cashmere, India.
No. 11, Lamp of terra cotta. Reservoir almost closed over; spout for wick.

8T | W R o e o A e - e O o e et 2L (b - 24 1

No, 12 Lamp of terra cotta. Reservoir closed over; spout for wick. Roman.
175,588

No. 18. Lamp of brass. Reservolr mounted on rod and stand ;: several spouts.
Thmlian. fitesiialuin b boi i Gomaiin. aliycn el W s et 129,400

Np. 14. Lamp. Deslgned to furnish oil to the wick under pressure, Cape Cod,
Massachusetts. Colonial period_ . . ... 151483

No. 10, Lamp of glass having two tubes, for hurning lard or whale oil. United
States. Eighteenth and early nineteenth centuries_. . 150,610

Np. 16 Lamp, with chimney, draft around the wick, and oll ander pressure.
Argand’s invention. United States._ . o i abaas 130,667

»o, 17. Lamp. * Fluid " or camphene, burned by means of wick and tubes and
without chimney. United Btates______ . .. . . oo .. . 178,180

No, 18, Lamp, with chimpey and Argand barner, ofl under foreced pressure of
HLEPIIIE,.. CIPTINOE, e e s e sl e e e s TROGE

No, 19, Lamp, with chimpey ; burner ventilated: tubular wick, ralsing refined
petroleum by capillarity. United States, 1876___.____________ 73,820

Mo, 20. Gas burner. Unfted Stabes. - oot i b 178,180
No. Z1. Eleetrie are lamp.  (No eut.) The familiar are lamp would appear here.
No. 22, Incandescent howd for gas burner. Welsbael's invention._.__. 178,192

No. . Incandescent electrie lamp. . oo oo oo 17811

SERIES 4,—COOKING UTENSILS
Plate 7.

The history of cooking begins with the camp fire. At first the
methods were confined to broiling and roasting by the direct applica-
tion of heat, illustrated in the series by broiling sticks and the grid-
tron (Nos. 1 and 2). The next step is frying, illustrated by the two
specimens embraced in No. 3.

Baking is illustrated by baking dishes and the primitive earth
oven and the familiar form of portable oven (Nos. 4, 5, and 6).
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Boiling, which is the third method, is illustrated by the basket
and stones which were heated and used in * stone boiling™ and pots
for boiling and stewing and culminates in the double boiler and
chafing dish (Nos. 7, 8, 9, 10, and 11).

Cooking by steam is illustrated by the double vessel called the
steamer {No. 13).

The series is to be regarded only as an epitome of a subject capa-
ble of extensive elaboration and which it is expected to be taken up
i extenso later.

N 1. Broiling sticks.  Stuck in the ashes of the fireplace. Fish are spitted on
them for broiling.  Ainos, Japan. Broiling fork of iron.  Sioux

Indiane, Dakota.. . .cocceeao... e e eee-—e 150,088, 126,802
No. 2. Gridiron. Set over coals for hn:-lling ment. Colonial period, Tinited
Stites Lo TR [y L
No. 3. Frying pan of stone. Frying pan on anmll stove nl‘ rurmm:wan- Koresa
and Portogal . E - 151,824, 178,103

Mo, 4. Baking dishes, of ﬂml[}HtDUE hL'ui.t(.!ll il tillud mrll acorn mush, which
is baked by the heat of the ztone and before the fire. Hupas, Call-
fornia. .. - rmmemeemea 1T, TEIT2

Mo D Bamoan pit oven, Mtfmnte hrers ul‘ foand aml hot stones are placed In
plt, covered over, and allowed to bake,

Now 65, Oven,  Tron vessel with short legs, handle, and heavy lid, for baking by
means of hot coals placed on top and onderneath, United States,

130,315

Mo, 7. Bolling baskel., Food to be cooked is placed in the basket and heated

stopes are dropped in,  The method is known sz “stoue boiling.™

Olallavis, Washingtone e s Lu Leverda 4 ot - PN
N, B, Coiled pot for hoiling. Ancient wvessel from the abandoned pueblos
Hopi, Arizona-_... by Sl i Gkt e DB

No. % Tripod pot for boiling. ]-,urthvr.-nwnrc- mlln lill.l"i"ﬁ ].'E'I._',.H. allowing the ves-
sel to be set up in the fire. Znfi, New Mexico, This form was ac-
quired from the white man's cooking pots, but stands for the

;5[ R ot IS 7

No. 10. Shoe-shaped pm Lmthelmare small handle. In use this vessel was
thrusat im the ashes at the aide of the fire. Hopi, Arvigona_ . 155,030

No, 11. Chafing dish. Combination stove for hoiling and {rying. _ 178,206
No. 12, Rice boiler, Double vessel, the lower contaluning hot water to prevent
the food from scorching. SR . 178,208

No, 13. Steamer. Double vessel, the hutmni of the upper portion m*rmratml nnd
et over the lower vessel containing hot water. Used for steaming
HISTORY OF UTENSILS FOk PPERRONAL T'SE.
HERIES 1 —KNIFE AND FORK.
Plate 8,

The knife and fork as eating utensils of personal use have devel-
oped together. This series shows the skewer-like fork and bamboo
knife, combination knife and one-pronged fork, chopsticks and
knife, combination of knife, fork, and spoon, and the modern table
knives and forks.
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Geographically, the ruder forks and knives are found in south-
eastern Asia and in the Pacific islands among peoples of & low state
of culture. The Indians of the Americas are not known to have
used forks of any kind, the fingers and spoons answering all pur-
Among civilized nations the fork also developed from the skewer,
and forks of two tines appeared very late, while forks of three or

more tines are modern.
Na. 1. Simple stick suggestive of the fork for eating murrow Irom n bone, South
Dakota __. __._ sl s i 151,404

Na. 2 Bamboo knife and fnrk {Mnﬂel.] Andaman Islands,
Mo, 3. Combination knife and fork., (Model.) Andaman Islands.

No. 4. Chopsticks and knife. Japan and China_ . ... -~ 175,200
No. 5. Enife and chopsticks in ense. China__ ... I 169,151
No, 8, Combination fork and spoon, folding. hnit‘v uml gpoon in one plece.

Spain and Afrien.__ . e 1BTOT, 16T 464
MNo. 7. Fork and spoon in lenther case, Switzerland. . .. . _. . 173,246
No. 8. Knife and fork, old style. (Germany. ) : . 175244

BERIES 2 ——8POON,
Plate B,

The history of the spoon begins with the introduction of methods
of cooking food by boiling and stewing. The spoon has always been
a utensil for conveying small portions of liquid food to the mouth,
larger spoons for stirring being variations. The series sugeesting
the growth of the spoon begins with unmodified shells and rinds of
gourds and passes through spoons showing the development of the
handle to elaborately carved and ornamented specimens, closing with
spoons of metal.

Although there has been a general development through suceessive
rteps of progress connecting the earliest and simplest forms of the
spoon with the artistic productions of our higher civilization, the
spoons employed at a given stage of culture have an extremely wide
range of diversification, varying with environment. This series mayv
serve, however, to show the full range of forms of this utensil and
to suggest in a general way the course of development.

No. 1. Unmoddified shells u=ed for spoons. Mexico and California,

174,494, 131,185

Nao, 2. Modified shell and rind of gourd. New Guinea and British Guiana,
73,360, 45,669
No. 8. Spoons with projections designed for grasping. Tortoise shell and ses
shell. Utah and Florida__ .. _. _ . TT160, 14,475, 5,437
No. 4 Spoons with worked-out short handles, "'Hu;-ll anil hm'-n Tennessee and
Wyoming. "'-F]mulm with well-developed handles.  Alaskn, and Wyo
ming ... ___ 185,912, 32,057, 56.011, 185,803
Ng. 5. Clamshell clump&l in wuodm hundl:- Alaskn 1A8, B68

00372 —22—2
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Nogiao Spoon with elnborately carved handle of horn joined to bowl.  Alaska,
BS.D07
7. Spoon painted and decorated with geometrie and conventional fizures in
black and red. AIBBRA - et e i e m e 1,110
No. 8B, Spoons of wetal, Bronze spoon, Rome; pewter spoon,FEnginnd.  Mod-
ern pewter spoon, Fngland . : 10, 164, 175, 206

z

SEEILES. S3.——CLI,
Mlate J0,

The cup is older than the spoon and may well claim to be the most
ancient utensil from its connection with water drinking. Theoret-
1cally, the partially elosed hand and folded leaf are the most primi-
tive eups. This series epitomizes the progress of drinking vessels
and includes sea shells. cups made by bisceting hard rinds of fruit,
and cups belonging to the class of tumblers. Cups with stable bases,
cups with handles, cups of lacquer and metal, and cups of china
complete the series.

The wide diffusion of cups in time and area renders it possible to
select specimens which illustrate the effect of environment. Cups
have heen made of every conceivable material, and numerons natural
forms have heen adapted for the purpose.

The cup has also been made an H.]_u‘{*namn of art and luxury frn.n
the most ancient times, and the most precious materials and couning
«kkill have been lavished on its manufacture.

No, 1, Bhells ased as drinking cups. Afrien and Mexieno 170,733, 174 49
No. 2, C'ups made hy bisecting the coconnt amd teee sonpd. Fijt Islands and
Sonth Americs. ... 15 i s gia o a0 TR 48T
Nogk, Cnpe nepde of gourd and an imitative pottery fornn South America
AN IO e e e e TSN I S |/
Noot Cups owithout foosl or base for kuppn.l Trow: knot amd horn, New
Mexleo and Wyoming ... _. - . RN 165 8BS

oo Basket cup. Apmehees, Arizon:,
Noof, Copg having basge or foof, 'attery med bamboo,  Ching and - Indin,

130,453, 130,541

No, ToCups and Chandles, Pottery awd wood, decorated, New Mexieo  and
Africa__. PR S T L T e B3

No, B Cups of lacquer, metal, and elaborately corved coconue with cover.
PBurma and Chinao. e RS . 154 224 176651

SERIES 4. =—TORACCO FIFE,

Plate 11.

The pipe i a utensil for smoking tobacco or other plants and is
later in point of invention than the cane cigavette or bundle of rolled
leaves known as the cigar.

The first three numbers of the series show simple pipes, consist
ing af straight tubes of bone and wood, and curved pipes. in whieh
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the stem and bowl ave differentiated. The series proceeds through
pipes with sepurate stems, ornamented and carved pipes, and ter-
minates with the modern meerschaum,

It has been thought that the pipe was used for tobacco alone
and that it was invented in the area where the tobacco originated.
On the contrary, examples have been found in Europe which ante-
date those of America, and it must be concluded that the pipe was
used in prehistoric times for smoking herbs other than tobaceo, prob-
ably as a ceremony.

After the discovery of the New World the pipe, together with
the use of tobacco, spread with wonderful rapidity over the whole
earth.

No. 1. Pipes nuvde of straight bone tubes, slightly worked.  Conmnche and
Kiown Indinns_ w5 W s it s o BROE, B.002
No. 2. Struight pipe of woold with stone h-lml sek in rhu t-m! California. 77,182
}.‘n_.j_ Curved pipes of clay and stone, with stem differentinted.  Virginia,
Englawd, CGregon, and Washingron. . ... 165,458, 129,602, 720, 1,954
Na, 4. Pipes of stone, with bowl and stem separate.  Pipe of catlinite inlaid
with metal iplatform ype) : moumnd bed pipe. Mound boilders, North
Carolina, and Plains Indians____ ___.___.... 130,497, 131,226, 18.813

No. 5. Pipes with stern and bowl sepavate.  Alaska, Labrador, and Japan. 89,289,
00,083, 4,035

No. 6. Pipe of pottery. Huoman fizure, seated. Afviea.._ ... 151,138
No. 7. IMipe of earved woomd- inlaid with abalone shell; mythological suhjects.

Alnpka...... Bl i ek B ey JIBE sl S Bl 025, 74,024
No. 8. Meerschaum pipe. silver mounted, with cover. Gertmny. . 130,652

HISTORY OF TOOLS.

This subject embraces the common hand tools which were used in
the more primitive periods. They serve as extensions of the hand
for definite purposes, and the motive power is the energy of human
muscles. They consist of cutting tools, as the jackknife (series 1),
the ax (series 2 and 3). the adz (series 4) ; pressure and abrading
tools, as the hammer (series 1), the saw (series 2), the drill (series
31, and the scraper (series 4}. These eight series represent tools
which have had a profound effect on human history in its earlier
phases. They have come down into this age and have been given
vastly inereased powers. They are still and will forever remain the
indispensable agencies which articulate the hand of man with ma-
terial nature.

BERIES 1.—JlACKRKNIFE.
Mate 12,

Among industrial tools of general use there is a class for cutting.
commonly called *edge tools.,” These vary in structure, manner of
working, and results, and have received different names. sueh as
knives, chisels, axes, and <o on.
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The jackknife is a tool for whittling, for making chips or shavings
in wood und like substances, and always works by pressure, never
by u blow, The first jackknives were spalls of siliceous stone, little
modified from natural forms, having one portion, the working
part, sharp, the other portion, or manual part, after a fashion fitting
the hand. The elaboration of the jackknife consists in the develop-
ment of the blade, the handle, and the connective devices between
them. The series ends with complicated forms for general use and
differentiated forms in endless variety for special crafts. In the
mechanical stage of industry the functions of the jackknife are per-
formed with great celerity in planing mills. The plane itself is a
jackknife working with a gange. The objects exhibited in this series
are snggestive of steps in the elaboration of the jackknife.

No. 1. Knife consisting of apall of ctone_ Al : .- 173583
Mo, 2. Knives consisting of spalls slightly lnuumerl__ 2 s 304, 146,131
No. 8. Knife ronsisting of long flakes specially selected. b e s I B
Moo 4 Knife from long flake, chipped on the adge. . 173,566
Mo, A Svmmetrieally 1'11i]‘jp{'r| blades, the grip formed by wrapping one end

with Tar.os .. T R e e emamsas DEEIZ. M.230

No, 6. Chippesd bindes, with ttlIlI.‘.‘ for ‘ITt‘:[il"]'I.lI'IE to the e.'m’l of the handle__ 17,310,
14,3260, 85,760

No. 7. Chipped or ground blades of stone, with tang for slde hafting. .. 48,826,
136,00

Noa. 8. Kaives of bamboo, the havd exterlor forming the culting edge. West
sornep and Gaboon Tiver, Afriea.__ . mmmae= e 48,048, 164,484

No. 9. Knife of ivory with slightly shapad handle, Knife of scapular bone with
wrapped handle. Eskimos, Alaskn i 26,040

No. 10, Claw shell with sharpened efdoe. Beaver tooth set in handle, Eskimos
and Indlians, Maska--_ . . . . 38,264, 168,352

No, 11, Copper and bronze blades ; handle and blade in one piece . 101,228, 101,405
XNo, 12, Metal blades, with tangs to be driven into the ends of handles,

No. 13, Metal blades, with sockets for handles__ . oo 347420, 14722
No. 14, Metal blades, with flat tangs for rivet=_ . . 101,338, 45,948
No. 15, Hinged blades, elosing in the handle,  Moroceo_ 130,524, 168,804
No. 168, Hinged hlande, closing in the handle with a spring, - American FProntier,

a1340

No. 17. Farrier's knife, with hinges and springs, showing n variety of hlades,
SEEES 2. —FUBROFEAN AX,
!"J ifek 1.':_

The lowest form of the ax is a fragment of stone =o sharp that,
held in the hand, it can be used as a chopping tool. An important
first step in human progress was the discovery of means for increas-
ing the efficiency of this natural tool hy sharpening its edee. For a
long period this was accomplished by striking off flakes with another
stone; later pecking and grinding were employed for this purpose,
and handles were attached in various ways to give greater power to
the stroke. Tt was a long time before metal came into use, and it 1s
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only very recently that the invention of steel has furnished humanity
with » r;-xztisfm:tnr:; chopping tool. The most important function of
the modern ax is the cutting of wood. The bronze ax took many
forms in Europe, and in the series here presented these are followed
by two stone axes which. on account of their method of hafting, are
pi:uwi next the iron and steel tools,

In early days the ax was a weapon as well as an implement, and
with simple peoples it still serves as a weapon. The machine ax,
of which a model is presented in No. 16, is a comparatively simple
contrivance when placed alongside of the marvelous machines that
«tand at the head of some of the other lines of mechanical progress,

No, 1. Stoue ax or hatchet, earliest and shmplest form of eontling implemend
known to have been made by man. Nodule of flint roughly flaked.

France. Thennes .o ocoocicooaooa e _ 90440
No. 2. Stone ax or hatchet of flint, shaped by n.Iuprliug hm-drn_____ 137,521
No, ‘1. Stone ax or hatchet of flint, shaped by chipping and finished by grind-

I CRWEER : e R
No. 4. Stope ax or hatchet of nonchippable mﬂterlﬂ.l 'kt*d into form and’

then grommd - .. . . ... 3 ARTeT g P R | .,

No. I. Stone gx or hatchet; lil'lﬂl,'hl['}]:lﬂlﬂl‘ mut.(rrm'l p-i:{,kﬂi int-u form ; ground
and polished ; poll roughened for insertion in wooden handle,  Switzer-

0 0 S T R L SR e Cdseraegd 10004
No. 6. Stone ax or hatchet; aerpentlne. grl:-umi ﬂtted in staghorn =ocket Tor
insertion in wooden handle. Switzerland____ . __ 100,554
No. 7. Bronze ax or hatchet; cast; flat blade pointed above for insertion iu
wooden handle, Franee oo __ 2l _alguldl IRET
No. 8. Bronze ax or hatchet: cast: blade flat with ruisud odges, to be In-
oot YRR T g f O ot E T G [ 16T P D S D TR L T
No. & Bronge ax or hatchet; cast; wings and stop to aid in fixing
handle. St i ok ek s o e R ETE R 1 . silisiaag. 101100
No.10. Bronze ax or hatehet: east: wide wings at ~.;||j|-. B,llrl el at upper
ed for attnching handle_ WCSTIR L IO |1 B e
No. 11. DBronze ax or hatchet; east; socketed fr.rr mﬂertlon uf handle; ring at
side to aid in fixing handle. _ . _______ clesines . 101110
No, 12, Btone ax or hatehet, peched into form ltnd lllm gmuml drilled for
ingertion of handle Sweden . __ .. ___.____ ... 101.0406
No. 18. Btone ax or hatchet, pecked into form ‘m:] ;:ruund, drilled Tor inser-
tion-of hamdle. oo oo S At 137,185
Noo 14, Modern iron ax : curved poll : nsed fnr limlmrm;: F‘maan Enreu
129 405

No. 16, Modern chopping ax; Iron and steel; in commmon use in United States.
No. 16, Wood-splitting ax ; operated by steam power.

SERIES 3.-——ARQGRIGINAL AMERICAN AX,
Plate 14.

A comparison of the American with the European stone ax is
nstructive. In America the typical implement is the grooved ax,
which hag a development well indicated in the series here shown.
With the grooved ax there is associated a closely related family of
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tools, generally known as celts, and it is these that present the closest
analogy with the ax or hatehet of Europe, shown in series 2,

The first step in the series is a sharp-edged stone which is suited
for use in the hand. Next comes the notched ax, which is roughly
indented at the sides to facilitate hatlting. Following are severul
examples indicating progress in the method of hafting. The West
Indian and Sonth American forms differ widely from the North
Ameriean: they lack the typical groove, besides presenting other
varieties of haft attachment features. The perforation seen in Nos.
12 and 13, although observed in many parts of Ameriea, was not in
veneral use.

The order of development is not derived from any one people or
group of peoples, but in a general way corrvesponds. no doeubt, with
the course of progress on the Iastern continent.

The uses to which the ax and its assoeciated tool, the celt, were
devoted cover a wide range of activities.

Mo, 1. Sione ax made by splitting o flattish bowliler,  Held in hand and used as
a chopper. Seen in use among California Tndians.__ . ____ 130,703
Sione ax muade from oval watec-worn bowlder; chipped from one side to

a rude edge: held n the hand; possibly hafted. Vieginia...____ 1,078
No. 3. Notched =tone ax; fragment of rock chipped slizhtly on marzins and

notched for attachment of bandle: Yieginian.. .. - _____ 173,213

No. 4. Grooved stone ax; water-worn pebble of trap vock partially pecked or
battered into ﬂh-n]w and then zround to an edze : pell used 88 a hammer.

™o, =

(5=
'

Rhode T=lamid e U Sy - T R EeL s AUt DT e 8 o S [ i i - 11

N 5o Grooved stone ax o porphyry |iwlu=tl intio v.lmizu. and then zround ; en-
cirellng zroove with bordering ridges.  Muassachusetts. ... .. _ 6,542

Noo . Ground stone ax; fine-grained stone:; grouad all over; flat back; groove
bordering dges:: Ohloo. oo oo oo o o e e M) O14

¥o.7. Grooved stone ax, iwo-edged ; groove in niddle, with bonrdering ridges;
surface gronmnd and part polished., Pennsylvaniao ... ____ 2,852

N 8 Grooved stone ax ; blade nearly round : gzround all over; sroove near poll,
encireling ridge above; pointed poll. Costa Rie. oo 137,028

No. 9. Btone ax, sgquarizsh outline; polished all over, with notehes in edges for
attachment to handle; poll hollowed to fit handle above________ 17,250

N, 10, Stone ax; semilunar blade, with tenon or stem for insertion in handle
Braxil o Ty S (e e e B L N | PEPEPI RS T 27008

No, 11, Copper ax with winged poll for attachment I.n w.ml:-: to handle, Cuozcen,
B e e AL 1065, Tl

o, 120 Stone nx: waler-worn |:It'|l|'ﬂ.i’ Im'l-.w'l Illu.l p l.'l'1.llli] tu eddee ;. hole drilled
throuzh center Uatwize: poll squared and zrowml lengthwise for al-

tachment of haudle by cords, Bolivia 3 a7 08T
Ny 18, Capper ax, chapping-knife fori; stemn or poll per [’ulul‘v{'t 'I'nr nttachment
of handle,  Pern e 1 148,073

SERIES 4.—ADZ,
Plate 15,

The adz had its beginnings in the same forms and the same group
of activities as the ax. the celt, and the seraper. Iis differentiation
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took place no doubt when the shaping of wood became an important
feature in the savage economy. In the most primitive forms the
stone blade is flaked into shape (No. 1), and in the move highly de-
veloped (Nos. 4 and 5) it is pecked and ground, the distinguishing
characteristic of the implement being the single bevel of the edge.
The hafting is accomplished in a variety of ways. One of the highest
forms of the simple tool is the steel hand adz of the present period
(No. 12). This implement may be vegarded as the prototype of the
modern planing machine, which is a compound adz, several blades
heing mounted on a revolving shaft. A model of this device appears
in Na. 13, which is the working part of the superb machines of to-day.

No. 1. Blade of flint, reduced to a beveled edge by laking  Simpler forms ace

gsharp stones identical with the earliest axes. Vieginia._.__. . 1,073

No. 2. Adz made of column of conch shell by grinding an edge, mainly from one

slde. Simple style of hafting. Flovida_ . . . ___ . _ $G687

No, 3. Adz made of diorite flaked into shape and z-‘lmumm-ll by gzrinding.

Primitive hafting. SHI0B. docdecneids - oo mal e b muspgnn s Lobio

No. 4, Stone adz, pecked and gzround into shape; wooden handle attached with

twlos. BEIEIED: IS0 o o s = i e o i i i g e 7 O Bt

No. 5. Polished stone adz, neatly fixed to san vl‘ln}r-inq- wonilleén bandie. New

(50 U a0 P s O T T, G M SRR [ I O, Do PP SN TaA00

wNo, B Btone adz, with hollowed blade, LL'II'HI| edee, aul shell adz, showing

origin of this form. Rhode Island and West Indies. ... 17,687, 747

No, 7. Copper adz blade, shaped by hammering ;. well specialized. form ;. cneve

ailge | Mo Mok e fusce ke e ey S R, ) % ]

XNo. 8 Copper adz blade, shaped by hammering ; =ockoe Ful' Imm,l]e. made by in-

curving margins,. Wisconsin. __ e e e o B S2.615

No, 8 Iron I]Iﬁﬂu fixed on primitive handle by weans of buckskin thonz, Indiagna

Gl RV A e O s - i e e i T s . —_ e 1AL DES

%o, 10, Tron blade of modern type. with !u..l-h sl iz d h nnlh--'u ataehed i

leather strap. Indians of Washiogton. . . BT P P 1 (]

No. 11. Small, rudely hafted adz; blade and method of humng .ulmuf:e:l shape,

Ceylon I By N S R S S S 168,065 ¢

No. 12, Common =teel adz for use in one hand ; highly ‘-..[]l,*l:Llhxt"rl shape. Tnited
States.

No. 13, Cutter head of modern planing machine May be recarded a8 a4 con
pounil arle,
SEEIES 1.~—HAMMERL,

Plate 116

The hammer has been from the beginning an importunt factor in
human progress. The earliest known forms are vound stones, which
were employed in various useful arts, for shaping implements, in war,
and in the chase. Identical forms are nsed by such living tribes as
gtill ocenpy the first few rounds of the ladder of enlture.

As the pioneers of civilization advanced step by step to higher levels
the hammer was modified and improved. The simple rounded stone
gave way to the specially shaped stone, and then the art of hafting
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was devised, which conferred on the user vastly augmented power.
The implement was notched, grooved, or perforated to aid in fixing
the handle. Later on stone was supplemented by metal. Copper.
bronze, iron, and steel followed in order.

The triumphs of human effort and ingenuity may he rvealized by
comparing the stone hammer, still in use by half the race. with the
machine hammer of to-day, illustrated in No. 14,

In very early times with our own race the hammer served as a
weapon, and it still serves as such with mest primitive people. In
civilization this office is taken by more highly perfected devices, hut
vast expanse of function has taken place in our modern industries,

No. 1. Hammerstones. Naturul pebbles of quartzite, modified by use in shaping
stone implements. New Mexico ad Ohio. . . e DS, 120,554
No. 2. Hammerstones. Nodules of flint worn round hy use. The usual stone-
shaping hammer in Eorope and Amerien. Switzerlond. 1000061, B8 312

No, 3. Hammerstones, Natural forms battered aroumud the periphery, with de
preesjons in the sides. New York and Arizona .. 6007, 138,500
No, 4. Grooved hammers, slightly zrooved for attachment of withe handle,
Lake Superior. . i L

No. b, Grooved hammers, deeply grooved for muuﬂtmp: Arizoma,
No. 6. Stone hammer; rude granite; marks of vse on face; ivory haodle at-

taching by lashing of sinews, Eskimeo. _ c—-=- BH.6B36
No. 7. Stone hammer ; bowlder modified by nze; slightly grooved ; withe handie
covered with buckskin., Great Plaine k At M e
No. 8. Ivory hammer with modern handle, netched or grained in and fastene!
with eord.
No. 9 Hammers, one of stuzhorn, one of stone ; deilled for insertion of hapdies.
Swiss Lake, Yverdon. . _ e 1D0UG34, 100, T0S
No, 10. Stone hammers, pecked .mr.l grnum - r.lriilm inr handles : hanuner face
and ax or hatchet edge. Denmark and Prussia. DE.552, 187,154
No, 11. Old-fashloned claw hawwmer of iron, square face. Finland. . 167,876

No. 12. Modern blackemith’s hammer ; cast steel ; round face and peen.
No. 13, Modern elaw hammer; east steel ; ronm] face.
No. 14, Modern machine hammer,

SERIES 2.—SAW.
Plate 17.

The saw is a tool for severing materials by abrasion and cutting.
The most primitive form of the saw is a siliceous stone having a
ragged edge. Such an implement would be of great service to the
savage in his working in wood, bone, horn, antler, ivory, and stone.
The series passes through forms in stone, in sand cutting. and n
metal, and finds its climax in the saw with composite edge in the
sawmill, and in the refinement and specialization of the working
part of the implement for various kinds of cutting. The prehistorie
peoples of Europe as well as of Ameriea used stone saws for woodd
and bone. They were chipped flint, resembling kmfe blades, three
or more inches long and serrated on one edge.  As the objects cut did
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not exceed an inch or two in diameter, these were ample for their
needs. The Eskimos made. their harpoon heads of hard serpentine
and jadeite and by means of sand and slate were able to sever block:
of these stones 8 inches wide and 2 inches thick. The discovery of
copper greatly added to the effectiveness of the implement, this
metal being an excellent carrier of sand. The use of steel and of
diamond edges and the perfecting of the teeth bring the saw to its

latest effective forms.
No. 1. Flake, with rough edges, one portion better fitted for the hand. 100,581

No, 2. Flakes specially made for saws, chipped_ ... . ... 100,471, 173,668
No.3. Spearhead specially modified for saw. . . . R | ji B
%o, 4. Flint saw, one edge specially chipped, the other curved io fit in «

T et s S s i oo . SRS S ST ol R [ )

No. 5 Sand saw: cntting done by means of wet or dry sand earried by wood
gl | R s A s S B A e e L R | 7 .

No. 8. Saw of soft metal to carry emery, corundum, or hard entting material,
55,845

No. 7. Steel saw blade with irregular teeth; handle variously attached.. 231~

No. 8, Steel saw ; serrate teeth; with or without backing_.. .- .- 120,001
Na. 9 Steel saw with serrate toeth; set_ . B S e Lt 128,151
No, 10, Japanese saw with reversed teeth-_ . ARl S L )

No. 11. Modern panel saw of steel; skewback ; handle of wood to fit the hand ;
teeth set. Gift of Henry Disston and Sons,

~o. 12 Crossent saw for one man, with separate handles for each hand .
teeth dentate, not set. (Model,) Gift of Henry Disston and Sons.

wa. 13, Crosscut saw for two men: teeth dentate; back and front curved out-
ward, (Model.) Qift of Henry Disston and Sons.

No, 14. Cirenlar saw and band saw. Both have serrate teeth and are designed
to have continuous motion, the one revolving on an axle, the other
working over two drume.  Gift of Henry Disston and Sons,

o, 15, Sections of crosscont saws: (1) teeth, three-fourths of an inch apar ;
(2) Humboldt pattern, with two ecutting and one double-pointed
geraping teeth: (2) “fleam tooth ™ with double cutting points, per-
forated. Gift of Henry Idis=ton and Sons.

SERIES 3.—DR1MLI.,
Plate 15.

A drill is a tool for making a hole. When acting in soft materials
it plays the part of an awl or needle and is then moved by pressure.
'n hard substances drills of a elass acted upon by hammers give rise
to tools called punches. Drills of a third class, shown in this ex-
hibit, act through circular friction, either by continuous or by recip-
rocating motion. This class becomes, according to the actions and
cizes and the nature of their working parts, brad awls, gimlets, drills,
augers, and so on. The most primitive form of the drill is a natural
object with a hard point. Among savage peoples drills of hard stone
are made by flaking one portion to a point and leaving the other for
2 hand hold. Stone drill points are followed by those of metal, which

80372 22— 3
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are pointed, chisel-edged, tubular, screw-shaped, or bladed, as in the
latest forms. The manual part of the drill is at first a mere adapta-
tion to the hand of a portion of the tool. This is followed by crude
handles, spindle shafts, strap drills, pump drills, and so on, up to the
machine drills of our factories.

The Eskimos have three styles of apparatus for drilling—the hand
drill, the strap drill, and the bow drill. The strap drill, as a rule,
requires the services of two men, while the bow drill may be operated
by one man, using also the mouthpiece for a pivot at the upper end of
the shaft. The driller kneels or sits upon the ground and holds the
object to be bored in his left hand. The working end of the shaft
pierces this object, while the upper end is pointed and operated in a
stone or other hard socket set into the wooden mouthpiece, which is
erasped firmly by the teeth. With his right hand he revolves the shaft
by means of a bow and cord.

No. 1. Cores of flakable stone, pointed for drilling. The grip may be finished
with pitch or wrapping—— __ - _____________ 234850, 182302
Chipped drills with slender bits and flattened or erutch-shape grip. This
flattened portion could be inserted in o “saw et ™ at the end of o
3 10 U . 43 ol [, 0 e (O e W P 7]
No. 3. Drill bits of stone and metal, the last named driven into the end of a
piece of autler with erutch-shape geip_ . ________ __ 181,855, 89,972
~o. 4 Drill bits of copper ; useful in boringe soft material without sand and hard
material with sand. Method of hafting not known_______ .- 147,534,
147,245, 147,309({2)
Mo b, Bpindle drill.  Bit of iron or stone.  The shaft is held between the palms
of the hands and driven by reciprocating motion or worked on the
naked thigh with one band __._____ . . . . _.____ 1287851
No B Strap drill, conzisting of spindie and bit, mouthpiece amd socket, and
driving strap of rawhide, wrapped once abont the spindle and driven
by the two hands holding of grips of bear’'s teeth at the ends_ . 33,654
. Bow drill. Spindle of wood, bit of iron, bow from seal’s rib, monthpiece
of wood with stone socket. Reeciprocating cirenlar motion is produoced
by the backward and forward motion of the bowstring_ ... 177,734
No, 8 Pump drill. (Model.) Its parts are spindle and stone bit, spindle whorl,
horizontal grip pierced by the spindle, and string of buckskin for driv-
ing, Neciproeating motion is given by the vertical movement of the
ST TRSLT TS KPR Ta B ¢ s vty 0, 1y D B VTV Y i mmm e 154188
a5 Finland auger, consisting of bit Inserted in the end nf the stock ; handle
fitted in 4 mortise through the stock ; socker of woml to lit arainst the
breast, bolted to the upper end of stock . o oo 1BT,TBS
No. 10, Drill bits made from hardened steel, for boring steel and iron.
No. 11, Steel bits for boring in wood and similar materials. In China and
Japan such bits were worked in straight handles,
Yo 12, Steel center bit with gnuge to regulate the size of the hole.
Na. 13, Common brace and center bit for boring, These braces have fixed con-
nective joints, and bits all have the same size butt.
~o. 14, Brace with adjustable connective to fit the top of the bit.
N, 15, Mechanieal drill.  Spindle a serew with long thread, pivoted in o fixed
haibdle above, moved by a nut of wood foreed up and down the spindle,

[}

Mo,

=]

Mo,
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PRIMITIVE SKIN DRESSING,

FPlate 14,

Sigux ladian women dressing hides.—The Indians of the Great
Plains were excellent skin dressers.  Two elasses of operations were
employed ; one pertained to the dressing of robes and the other to
the tawing of hides. In the first operation the hair was not removed,
but in the case of the larger animals the inner part of the skin was
<plit off,s0 asto render the hides soft and pliable. By the other opera-
tion the skin; after being sweated, was depilated by means of serapers
of bone.

The Sioux Indian woman here shown is engaged in thinning a hide
with an iron-tipped scraping tool after the preliminary process of
unhairing has been completed.

SERIES 4.—SCHAPER.
Plate 20,

The scraper i= a tool with an edge for abrading by pressure and
friction. A knife, a piece of glass, or any edged tool may become a
scraper if drageed over a proper surface at a proper angle. Stone or
<hells are primitive scrapers; they undergo modifications of form to
suit the materials scraped, whether they be hides and other soft sub-
stances or harder materials, as wood. horn, bone, or ivory. The pri-
meval mechanie employed seraping processes extensively in his work.
The Eskimos serape ivory and antler into shape with flint stones
chipped to an edge. The Pacific coast tribes remove the super-
fluous wood. in excavating canoes and dishes, with scrapers. Savy-
age women rely on the seraper to reduce the thickness of hides
simple forms of the scraper arve still employed, but are made of
steel, by butchers, cabinetmakers, and other eraftsmen for preciscly
the function it had in the beginning. The scraper has not, in the
progress of industry, become to any extent a machine tool.

No. 1. Berapers; spalls of hard =tone with natural edges.. e DB.B10
No 2o Spalls of hard stone with chipped edges for seraping _ P9S10, 10,910

No. 3. Chipped serapers with steep edges, speecialized; notelied for hafting,
146,229, 99,311

No, 4, Chisel-edge serapers of fine-grained material. 11 worked with o bhlow
amd not by friction these bheeome adz hlades ______ 36200, 127.719

Mer ko EsKimo =serapers set in grips of wood o ivory that it the hand,
o 03,547, 03,852, 24 3061

Na, G, Chipped seraper fitting in handle of antler, working like an adz.

No. 7. Chisel-edge seraper of fine-grained stone fitted into the end of a curved
handle. Pits at the manual end to fit the fingers RERTRRIEE . {1 e

Nao, 8, Beraper with iron blade, toothed slightly to render more elficient in
special work of hide dressing . - e BEODR

No. % Clurrier's tools for seraping and scouring hides ; 104,688
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No. 10, Scraper wnsed largely by merchants in erasing marks from packing
hoxes.
No. 11. Scraper in use among greengrocers and butchers to clean their blocks.

HISTORY OF HAND WEAPONS WITH BLADES.

Omitting the employment of fire, smoke, poison, etc., to destroy
life, the weapons of mankind are of three kinds—pointed weapons to
pierce some vital part; edged weapons to cut the muscular tissues
and even to chop the bony structure; and striking weapons to stun.
to bruise, and to break the bones.

They are (1) held in the hand; (2) attached to the end of a shaft:
(3) hurled from the hand, as a javelin; (4) shot from a bow,
arbalest, catapult, or gun, or (5) thrown from a sling, throwing
stick, or balista.

Natural objects, slightly modified, were the first cutting or slash-
ing weapons. In one area they were shark’s teeth fastened on a
handle; in another silicious stones, used singly or on shafts, did the
murderous work. Weapons of this class, however, were crude until
the age of metals, when they assumed the first rank.

In the two series here exhibited hand weapons for piercing and
cutting are shown. The first sets forth the development of the
dagger, the second that of the saber and the sword. The two series
run into each other so that there are no sharp lines of demarcation.

SERIES 1.-—HAND WEAPONS FOR PIERCING OR STABBING.
Plate 21.

Daggers undergo various modifications, according to the grade of
culture. the materials at hand, and the taste or idiosyncrasies of
peoples. The series here shown is suggestive of the steps of progress
in hand weapons for piercing. The first forins were pointed spines
of vegetal or animal substances, either in their natural state or
ground to a point. Metal weapons of this class for merely piercing
are scarce, The function of cutting as well is easily added by mak-
ing the blade triangular and sharpening the sides. The effect is
then to pierce a vital organ or to sever a blood vessel. The bayonet
is the modern expression of the hand weapon for piercing added to
a musket or rifle.

No. 1. Fragments of linty stone slightly sharpesed at one nluJ, to form =
POINE: - s e e itk AARIRRIY.

Ne. 2, Prongs of antlers, one end sharpened, the other serving for a grip,
s 99,568, 137,208
Mo, 8. Split thigh bones ground to a point at one end, the other serving for a
3 o1 Lo PR PR TR L IS S ————— - % Ly L

MNo. 4. Pointed bone and antler, \\Iﬂl erip cut out into forms_.____ 156,624, 19,269
No. 5. Long bhlades of chipped stone pointed at one end_ . _________ 20,419
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No. 6. Chipped blades, hastate in ontline, with blade and grip in one piece, but

distinetly outlined e mcioae—wan 8,485, 32,831
No. 7. Blades of chipped stone, chippe! glass, and iron set in the ends of
spindle-shaped handles. © ... . P __ 168563, 181,220, 16,361
i 8, Leaf-shaped blades of chipped stone and metal set in grips of wood and
covered with pitchorhide o ____ oL st 5ER2. 196,507
No. 9. Copper blades, lanceolate, with tangs for hafting____ _.__ 181, 687, 149,722
No. 10. Bronze blades with socket or flat tang for hafting___ . ____. 100,347

Na. 11. Double dagzeer of copper from Sitka, Alaska. Lanceolate blade, plain
on one side, finted on the other ; constricted to form the grip; butt end
pentagonal and ornamented with the design of a human face_ . 89,020

w12, African curved knife with crescent-shaped blade, pointed, and having
angular offsets from the edges near the base; tang drawn into the
hilt. Serves for slashing, cutting, picking, and throwing______ 174,898

~o. 13, Bagdad dagzer saber with curved blade; ribbed along the middle on
each face; tang driven into the hilt, which is a flat ellipse in section

0t dut b0 Borm Al ErIPE Lt ae L et e e S St e 151,829
No. 14. Malay krises, one with straight, one with flame-shaped blade; hilt
carved to it the hand___ .. ... e 108,330, 163 341

No.15. Catalan hinged dagger. Razor-shaped blade: hinge furnished with
spring and with ratchet to set the blade at several angles; handle,
of double desizn, adorned with brass amwdl mother-of-pearl. . 151,141

SERIES 2 ~—WEAPNS POR CUTTING AND THRUSTING.
Plate 22,

Cut-and-thrust weapons, with hilts, form the class, including
subers, swords, rapiers, claymores, and their congeners. When
fastened to the end of a shaft or handle, they are halberts or Japanese
long swords: when thrown from the hand, they branch out into the
large class of African trumbases and throwing irons. The cut-and-
thrust series here shown begins with a natural object, pointed and
capable of slashing, and proceeds along the road of progress in ways
suggested in this exhibit. The saber has but one edge, the back being
thick and strong. The sword is the perfection of this type of
weapons, having two edges and a point. The saber cuts flesh and
blood vessels, and in its modern form with its dull edge also makes
ugly bruises, and so comes into the category of bruising weapons.
The sword is for piercing. cutting, and even for breaking bones, and
in its largest form is used with both hands. Burton regards it as the
most exalted weapon in single combats.

No. 1. Flakes of obsidian and flint suitable for slashing. Mexico_ 35,1560, 149,866
No. 2. Beautifully chipped blade, both edges sharpened and both ends polnted.
Kentucky. Mav have had fur wrapped around one end to form a
2 o | R e B T R SR S PP O Sy M 2,407
o, 3, Bharks™-teeth L:Iu-ahuu: weapon, in which a wooden blade has sharks'

teeth sewed close together on both edges. Glibert Islands. Coeo-
nut-fiher armor coexists with weaponsg of this class 2007, 178.0M4
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No. 4. Copper blades for slashing, with grip, tang, or socket for huafting.
IMinois, Greece, and Italy______ __________ s pdaedo i o TEIREE

No. 5. Boarding blade turned into a slashing weapon by wrapping the tang
with split spruce root. HEskimos, Mackenzie River. __..____. 2077

No. . Slashing weapon, Malay blade, razor-shaped : tang dreiven into the eml

of the hilt. The latter is octagonal in section at the butt, curvel.
tapering forward, and orpamented with hair and basket work in
BIBOD: oo czuaEad satn i an idns S dalne b 2ok S nd e s e D ey
. Nepaul sword (kookri) with curved, leaf.shaped blade, thick on the
back amd chisel-edged ; hilt of weod, fitting elose to the blade, which
has o shoulder on the tang: =word breaker on the blade near the
RN Emlaeios e el W mBh e sl gl Depene, eke 0K TORERY

Na, 8 Cutlass or machete, Blade of steel, thin, wide, curved at the end.
double grooved at the back; tang flat, riveted between two pieces of
carved wood to form the grip. oo IN1.182

No. 0 Japanese saber with nearly straight blade, pentagonal in section; grip
of wood, with brass cap and ferrule and ornamented with knotted
leather thong; guand against thrust.

No, 10, Cutlass, Straight two-edged blade; brass hilt, with zuard. American
Navy.

No. 11, Bronze sword, Blade long, leaf-shaped, and grooved, inserted into hilt
piece amd riveted; grip ridged; pommel adorned with open work.
Homan,

No. 12, Gaboon sword, West Central Afrvicn., Blaide short, leaf-shaped, slightly
ribbed, finely chased, and punched at inner end. This portion 1s fur-
nished with sword-breakine attachment.  Hilt elaborately adorned
with wirework . oo Bt LR L BT S - 164,812

Ni. 15. Chinese sword. Blade tapering slizhily, point angular, shoulder of

chased brass, covering the end of the seabbard ; grip of bone, fluted :

pommel of chased brass, with ligure of Good Foriune. . ... 167002

Nao.

HISTORY OF PIERCING PROJECTILIE WEAPONS,

Piercing weapons are either held in the hand or attached to a shaft.
They are thrown from the hand, slung from the throwing stick, or
moved by elasticity. Those moved by elasticity may be discharged
from a blowtube, from a bow, from an arbalest, or from a firearm.
The progress of invention in the piercing projectile is marked in the
perfecting, firstly, of the projectile itself; secondly, of the elastic
device or projector; and, thirdly, of the mechanism of release. Illus-
trations of the projectile are not shown. The series presented here
serves to 1llustrate the progress of the bow and the arbalest, bringing
the development to the gun and the pistol.

SERIES 6H.—N0W AND ARBALEST.
Plate 23,

The bow 1g an elastic rod or stave whieh is bent, the two ends being
united by a tough string. A bolt is shot from this apparatus, either
to preree, to ent, or to bruise.  The first bows were unmaodified staves:
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the latest were made up of several pieces of different kinds of wood
glued together and lined on the back with sinew or tough rawhide.
The inner layer supplies the element of rigidity; the outer layer or
back that of elasticity, and these two layers are held firmly in place
by side pieces glued on. The limit of the simple bow is that of the
musenlar effort required to bend it; but if the bow be fastened to a
stick, as in the bow gun or arbalest, then mechanical devices can be
nsed to bend it, so that its rigidity and efficiency may he increased
immensely ; in fact, the different types of arbalest receive their names
from the methods of bending the bow. There were three distinct
varieties of this weapon—the arbalete @ pied-de-biche, or hind’s foot ;
the arbalete @ four, or rack-and-pinion crossbow, or great-stirrup
erosshow ; and the arbalete i cry ro @ eric—lever crossbow in English.

No. 1. Zuiii bow. Plain sapling split and little modified ; string of sinew cord.

The Zufii arrows are poorly made_ oo oo 69,574
Np. 2. Sioux bow of hardwood. In this example is illustrated the double curve
produced by heating and bending. o oo 1,769

No. 3. Yew bow of Oregon, overlaid on the back with sinew mixed with glue;
grips covered with buckskin; nocks ornamented with fur; string of
sinew,

No, 4. Eskimo sinew-backed bow of brittle wood, strengthened by ingenious
wrappings of sinew cord, which is also laid in a cable along the back.
The peculiar curve is that of the northern Asiatic how.

No. 5. Compound bow of the eastern Eskimo, of three pleces of whale's rib,
forming the grip and the wings. These are united with seizings
of sinew thread and rivets, and the whole strengthened by slnew
T b e, Sl B T PR TR ) e PR P S e e 19,518

No. 6. Crosshow from northern Labrador. Probably a toy, but illustrating a
very primitive type of this weapon. Stock of pine wood; bowstring
T TR e et e e S e e B e D S e R T3.017

No. 7. Chinese nmgazine erosshow. Darts are placed in o magazine having two
glots and are discharged in pairs. The magazine is tilted, with the
lever letting off the string.

HISTORY OF FISHING.

The art of capturing animals for food and other purposes has re-
quired a vast amount of tools and appliances. Ilerein the mind of
man is pitted against the natural instincts of self-preservation.
which animals have in a high degree. The result is an advanced
order of inventions. From these the series relating to fishing has
been selected.

The term fishing applies to the capture of animals living in the
water. The apparatus used may be divided into two general classes—
that by which the animal is taken involuntarily and that in which
it effects self-capture or destruction. Those of the first class are
usually called fishing implements, those of the latter traps. The
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most primitive method of fishing is hand capture. Clubs for strik-
ing, nets and weirs for entangling, and poison for asphyxiating are
all found among the instruments employed in this art; but the
pointed implement is most common and has had varied differentia-
tion. In this exhibit are shown four illustrative series—harpoon
barbe, harpoon toggles, fishhooks, and sinkers. In the progress of
invention the classes become intermingled. The first hooks or spears
were very simple affairs. Aquatic animals, useful to men, were
abundant and unwary. The increase of demand through enlarge-
ment of population rendered the animals more difficult to take, and
the natural tendency of all pecples to accomplish the same end with
less effort tended toward the improvement of the hook and the
spear. So the efliciency of the hook. the length of the line, and the
complication of the barb and the toggle have been modified and im

proved as culture advanced.

SERIES 1.-—HARPOON BARB.

Plate 24,

The barbed harpoon (series 1) retrieves the animal by hooking
into its skin or flesh. Its parts are the shaft or manual portion,
and the head or working portion. In some examples the tang of the
liead is driven into the end of the shaft, in which case the imple-
mment 1s generally termed a spear; in other cases the butt end fits
ivosely into the shaft, so as to be easily withdrawn; it is then a
harpoon. A short piece of line or rawhide 1s tied around a knob or
through a hole in the head, and at the other end is fastened to the
shaft. When the animal is struck the barb becomes hooked under the
skin of the game, whose motions withdraw the head from the shaft,
<o that it is not broken. The line enables the hunter to retrieve.
This type of apparatus beginsg with a natural object, which may
have spines upon it, and passes through a refinement of the various
portions of the structure in adapting it to animals of different sizes
and habits. In fresh water the retriever is little more than a hand
device for seizing, but among the Polynesians the handles to barbed
spears used in sea fishing are 20 feet long. The Fuegians use a
barbed head on a shaft quite as long, and the two parts are united
hy means of a short line.

o, 1, Bone hend for small barbed harpoon; barb cat on one side. Heads of

thig kimd are driven into the end of a shatt_____________ _____ 100,541
o, 2 I'atagonian harpoon head with one large barb. This head fits loosely
into the end of a long shaft and is attached by a short line____ 181,217
Niw 2 Patagonian harpoon head with 21 barbs, all on one side. Fits loosely
in the end of the hfifl_ el 181210

No, 4, Pataronian harpoon heads, arrow-shaped ; tong titting in a socket at the
enid of fhe <haft ; attached to the shaft by short line_ . 131,218, 129,488
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No. 5. Ancient harpoon heads from French caves in form of arrowheads with
many barbs; made to fit loosely in the end of the shaft; short connect-

ing line tied in a hole or around the tang________________ 100,530, 8,145

No. 6. Ancient Peruvian harpoon heads, each having n bone shank and barbs of
hardwood seized on near the point. The butt fit9 in a socket, and the

head is attnched (o o Vine___ e 1TETED (B)

Na. 7. Anclent Peruvian harpoon head In three parts; arrow-shaped blade
of quartz inserted and wrapped with cotton thread; barb of bobpe
wrapped on the shank; shank of womd, with butt terminating in a

cone to.be inserted in the shaft_______ . ..__. ol ol 1TGND0

No, B. Kodiak harpoon head, Alaska, Head of chert, set in a I.‘!-IH‘I]'I.I\ of bone aml
wrapped with sinew thread; shank winged and round on the back

barbs three, made by saw cuts in the wing, bult tapering to fit in a

socker - e S S S L L SR 3 T fraeid TR

No. 9. Harpoon heuj f‘rmn hfll;ﬂ'l:.{'n!ll' River, :-'l.lmllur lu Mo, 8, except that
through trade with whalers amnd the Fuodson Bay Company an iron

blade, riveted, veplaces one of stone_ . _______o._ T,A420
No.10. Harpoon heads of native copper and iron in one piece, 'rom Sitka,
Alaska. The barbs are all on one side___________ el g0

No.11. Harpoon head of iron, from the Halda Indians, nf’ [}ut't'n Charlotte
Islands. Blade, barbs, and shank all in one piece; barbs alternating
on the two sides of the shank; tang flattened and rounded for inser-
tion; line bralded from SIBeW . oo e i S o Ly

Mo. 12, Barbed seal harpoon from Norton Sound, Alaska. showing the barbed
head, the foreshaft and its attachment to the shaft, the martingale
or leader fastening the head to the shaft after the former is de
don Rl o e b ¢ el Daapan, aakiblle an soilpadd ol eniemeing feytarw] 33,044

No. 13. Shell-point barbed whale harpoon with leader, Makah Indians, Van-
conver Izland, British Colymbia______ . ____ . ______ . ——

Mo, 14. Gaff hook from China with harpoon point and single lmrh sorketed to
b i o gERe e o e e bl el e e

< 14, Barbed harpoon head or lily iron, of brass, [or swordfish @ Il:ll!r- hingen
to close in eotering the fish and open for retrieving ; bott socketed ;
becket rove through line hole___ . __ . .. : 108,037

SERIES 2. —TOGGLE HARPOONS.
Flate 25,

The toggle harpoon is a piercing retrieving weapon driven into the
animal by means of a shaft. The toggle is attached to the end of a
line, and when the shaft is withdrawn it turns crosswise in the body
of the game, enabling the hunter to retrieve. In the simplest forms
a pointed bone serves for a toggle, but in the whaling harpoons much
ingenuity has been exercised in perfecting the various parts, namely,
the blade, the hinge, the barb, the socket, the line, the loose shaft, and
the shaft. In some examples poison and explosives are used. There
ts a form of togerle used in eatching water birds, fish, and erocodiles
which is baited, and thus becomes a fishhook or gorge. The Aleuts
shoot the sea otter with a delicate arrow which has all the parts of the
toggle harpoon. and thus becomes a toggle arrow. For the smaller
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seal the Eskimos of Norton Sound employ a very light harpoon, which
is a model of delicacy and effectiveness. Tt is lanced from a spear
thrower. In the same and in adjoining regions the large whale toggle
is found of the same pattern, but clumsy looking, and it is used in the
hand as well as lanced from a spear thrower. In the neighborhood
of Point Barrow a seal is shot with a rifle from the edge of the ice and
then retrieved by hurling a toggle harpoon at it in order to get a hold.

No. 1. Toggle harpoon of Shasta Indlans. Togzle, o bone 3 inches long, pointed
at one end, socketed at the other, and attaehed in the middle to a cord
of hemp covered with a coating of piteh.  Californin . el TE0D

No. 2, Toggle harpoons of the Hupas, in three parts: points of bope or iron:
double bone harbs: rawhide leader: held together by 0 wrapping of
twine covered with piteh ; socket for the shaft between the harha: ling
of hemp. OCaliforndne oo oo . L corminl il TN NS

No. 3. Togele harpoon hemds from North Pacifice n'l'!w!- similar in structare o
No. 2, with the addition of arrowheads for poiutz: lines woolded with
cotton  string. . B LTI T | Bop e o -= 34,397, T4175

No, 4, Similar in "-'ill'!ll*illl"l‘* to Mo, 2, mth rhe ml:htiun of g harbed harpoon head

for peoint; line in one example woolded. From Nimpkish Indians,
Britlah Golnmbit. e s e s st Rp ot s bt 129,080
Togele harpoon bewd for whale fishing, Body ul' uh ile's bone with lipe
hole across the middle; blade of flaked chert inserifed in o saw et in
front. Point Barrow, Alaska. . oo oo ol ol .. ROT4D

No. G Togele harvpoons from Norton Sound, Alaska. Body of bone ; barb single,
heveled upwards; blades of slate and ivory ; sockets for loose shaft in
the butt emwd: becket of rawhide fTor attachment to the great
|11 - e S e T A et . 169,104, 7422

No. 7. Toggle Imr}nmn from Alaska, with double barb and steel blade: becket
of seal hide: leader, of sinew twine, attaches the blade to the becket

blade cover two pieces of wood Iashed together with spruce roof,
16,125

No, 8 Togele harpoon ( Tekwng), from Comberland Gulf. Body flat and line
hole concealed underneath; blade of iron riveted in; barbs two, fat.
The type aleo of western ASif. .o oo e e L OTO

Ne, 9, Tosgle harpoon from Alaska. DBody of walros hnr;., with two or three
harbs: bladdes of metal. Im this example the loose shaft is shown fixed
in it8 socket. Orpamented after Russlan motives, I . 7 [t}

No. 10. Togzle harpoon head from Nunivak, Alaska, showing the method of

hinging the foreshaft amnd wooden cover for the head. Body of walrus
ivory, with two harhs, decorated e 176,220
No. 11, Togzle harpoons froan the Eskimos of "u!!lkfltl?ll‘ River, similar to the
forezoinz in general outline, but furnizhed with barbs on the iron
blades or on the body., Combination of barbed harpoon head with

T

=1

the togele harpoon B R T, e 3,975, 2,002, TA22
No. 12. Senl harpoon with togzele hewd and foreshaft. Line of seal hide; bone
detacher PRV, Sl ot s e Sy 1

No. 15 Togrle Ilurpwm Tnsgnel ul' iraot Inr 41.\-Jr:i'wll, w 1Il| hastate point and
Internl flukes or barbs: line hole across the middle; shaft works in
in socket in the butt_ . ; : L - 102,536
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SERIES 3.-—FIEHHMES.
'late 26.

A fishhook is a device for catching aquatic animals by means of «
hook: Tt is a pointed but not a piercing implement. In ite cimplest
form it 1s merely a bent piece of hard substance pointed at one end
and attached to a rod at the other, becoming a gaff, or to a line and
becoming a fishhook, properly se called. The parts of a hook are
the fluke, the shank, and, later on, the barb. Tt is always attached
te: o line held in the hand or suspended from a rod (in which case
its use is called angling) or attached to a fixed rope (becoming then
a set line or trawl). The manual part of angling devices are not
here considered. In order to entice the fish to take the hook, baits
and flies are emploved. In the fishhook the two processes of hunt.
ing water animals are shown—capture and trapping. With the
gafl, fish rake, and all such devices the animal is seized and retrieved
imvoluntarily. This series has not undergone much elaboration; but
in the baited hook, with its accessories, with the lure and with the
fly, human ingenuity has been well nigh exhausted. In the end the
taking of intelligent and wary fishes with tackle adapted to the
habits of the different species becomes a sport in which large sums
of money are paid for single outfits.

No, 1. Fijian fishhook congisting of a curved root, with the bend pointed for

fuke, and o line of coconut fiber fastened to the straighter shank. 3.674

No. 2. Fishhooks from Sandwich Islands and frem California, made from u
single picee of bone or shell, The first named has braided line,

3,676, 97,828

No. 3. Plain hooks of metal, Peru. A bit of wire bent, pointed at the shorter

end and attached to a line at the other_.______________________ 17,501

Halibut hooks from North Pacific coast of America. Shank bent around

g0 as to form a fluke. The barb is provided by bending in the point of

the shank or by lashing on a spindle-shape bone, pointed inward 72,648

. Chilkat halibut hook from Alaska, made of a forked stick. The smallor
prong acts as shank, with line tied to its middle. An iron spike lashed
to the larger prong acts as a barb. It has for a flont a piece of wood
carved in shape of a duck.

Polynesian fishhook. Shank of stone or shell, perforated at the top for
i line; fluke of bone or shell, without barb, perforated at the butt and
lashed to the shank. . _______________ 9,707, 2,844 88M

. Eskimo fishhook from Alasks. Shank of hone or stone ecarved in form
of lares; fluke of metal fixed into the hottom of the shank,

89,550, 153,461

. Tomeod hook, Eskimo, Plover Bay, Siberia. Single barbed lure, as in
{1 e Il o T S o R T . 46,264

Ne Il Fishhooks from North Pacifie coast of America. Shanks of whalebone

and wood ; flukes of wood or bone, pointed and lashed at a small angle
for thee Bttt of the shank 74188, 49,172

Mo,
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Now 10, Eskiwo fishhooks from Alaska with two or more points of bone__ 40,264
No. 11, Eskimo fishhooks from Alaska in which a barbed spreader has a number

of composite hooks attached e e o .. s S4BT
No. 12. Eskimo and Polynesian fishhooks showing a primitive form of the barh -

shank of wood or shell; fluke of bone or tortoise shell lashed on the
bobbom off the el e e So o B e e W 126 054

No. 13, Barbed fishhooks, of shell and metal, with lore_____ . Bp.naG
o, 14, The Intest pattern, with steel hooks and artificlal bait,

SERTES 4.—SINEFES,
Plpte 27,

A sinker is a heavy object attached to a fishing line or net in order
to bring the hook into the area of the animal or to hold the line
or the net upright in the water. The earliest type of the sinker is
4 common stone. Such forms would naturally be chosen as would
not slip from the line in the water, so notched stones were used.
Most savage tribes have discovered that by a peculiar method of
lashing they can fix any heavy object in a sling to serve for a sinker.
Among civilized peoples metal sinkers of various forms, which in-
clude also the characteristics of a lure to entice the animal toward
the net or bait, have been substituted for the simpler boulder. In a
large collection of sinkers will be found special forms for special
fishes, or environments, or appliances. For some usges the sinker
must rest on the bottom, as an anchor: for others it drags, as in the
drail ; for others it is suspended in the water simply as a weight. As
with other fishing devices, so with this, there has been a refinement
coincident with culture progress. The first fishermen used no lines
or sinkers, the latest exhibits a new style of sinker for each kind
of fish.

No. 1. Pieces of turtle shell tied to a cord, forming a crude sinker. Bengal,

Indln sitisia o Sy el e O e e T g e 103,312
Mo, 2. Btone sinkers, rough or slichtly modified by pecking, lashed in slings
of rawhide. Alnskan Eskimos. oo eee- 63,787, 03,744

~o. 3. Btone sinkers notehed or grooved for purposes of attachment_ 42920, 17 837
No. 4. Polished stone sinkers or plummets grooved or notched for suspension.
These objects could easily have been Tastened in o sling of cord or
bark. Froin mounds of the Ohlo Valley o oo T,790, 42,491

. Sinkers, ivory or stone, perforated for attachment to a line or net. In
ong example there i3 a sugrestion of a lare in the form of & small

i [ o P S SRIRAL L L 0 0. e SR W et L LA B -~ B33TT, 44 935, 0577
Na, . Eskimo sinkers of bone or ivory, carved in the form of fishes to act as
lures, The Eskimos are clever in making sinkers of this kind to imitate

various small animals on which the larger ones prev____ 38, 277, 33,104

oo 7. Eskimo sinkers of hone and eolored stones, perfornted for suspension.
Bottom, of bright colors to attract the fsh, Ingeniously riveted or

lashed to the upper portlon.  One example is perforated for two sets

nf honks ; il S ; ¥ S ; 46,8313, 44 277

.
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No. 8 Polynesiun sinker for giant squid, consisting of a shell for lure, a grooveil
stone for sinker, and sharpened wire flukes in the wooden shaft (o

excite the animal oo oo e e or. o I . T e
No. 9 Lead sinker from Greece, with wire uthuhtllu:l ok e e s b oin b TR
No. 10. Double-gaff hook or drail from Lapland. Lead sinker—_. ... - 28,160
No. 11. Double gaff or drail from Greenland. Sinker of lead, in the form of a
figh ; extra line attached_________. P e ___- 103,098
No. 12. Whiflling mackerel line with four 1I|t"-: und spinner......_.__—- 108,112
No. 18. Hskimo fishing line from Point Barrow for catching small cod through
the ice, complete ; hook, lure, sinker, baleen line, and reel_.__.. 89,545
No, 14. Scotch codfish hook. Lead lure in form of a fish, painted, to which are
attaoched six barbed hooks. . 103,155
No. 15. English mackerel and pollock whiffing linp w.th gpinner and Challenger
Bathe. <t PN SARA LIS QYT RN A8 ey A _ Al Ay . 108.0m2

HISTORY OF WEAVING.

The textile art embraces all work in fibers, whether they be vegetal,
animal, or mineral. Tt includes the processes of procuring the fiber
from nature, the cleaning and hackling of material, the spinning of
yarn, the twisting of thread, twine, or rope, as well as weaving, net-
ting, knitting, lace making, and embroidery. Kach one of these sev-
eral processes has had a development from some natural process, such
as the lacing of fiber, the twining of vines, or the web making of
spiders. The apparatus at first was of the most simple character,
cooperating with human fingers; but in the unfolding of the art the
powers of nature and machinery have been called more and more into
play. The latest automatic looms are marvelous expressions of the
human mind speaking through mechanical devices.

Illustrations of this art are here limited to three series of objects.
each showing something of the steps of progress from simple to
highly perfected forms. Series 1 represents the spindle, series 2 the
shuttle, and series 3 the loom.

WEAVING BY ITAND.
Plate 28.

Zuiie Indian woman weaving.—Plaiting with the fingers, as well
as the simplest loom work, is done by persons sitting or stoop-
ing. The feet are not used, either in decussating the warp or in
throwing the shuttle. A simple harness of wood is provided, or one
i5s made by seizing each alternate warp thread and attaching it to a
rod. The figure here shown represents a Zuiii Indian woman, of
New Mexico, weaving with the blanket loom. ‘The attachment of
the warp to an upper and lower beam is an ingenious provision for
the tension. The shuttle is a short stick and the batten is a wooden

sword. Patterns are wrought by a process of darning the alternate
sheds.
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SERIES 1.~—SPINDLE.
Plate 20,

A spindle is a device for twisting fiber. Human fingers formed
the first spindle, and there are now tribes living in British Columbia,
Alaska, and other parts of the world where excellent yarn and
thread are produced with no instrument whatever. The class of im-
plements called spindles begins with a simple, pointed rod which
acts also as a bobbin. 1t is the first device for converting rectilinear
into continuous circular motion. The stick is rolled on the thigh
with the palm of the hand, and the twisted fiber is then wound upon
this simple shaft. There were added the spindle whorl, the hook at
the top of the spindle to enable the operator to walk about, and the
fixed bearings by which the apparatus becomes a machine. The band
wheel and other devices for multiplying motion led through the
large wheel and the small or Saxon wheel to machine spinning.

Noo 1, Simple form of spindle. A wonden peg on which varn or thread is
wound.

No. 2. Bilk winder. Forked bamwboo rod spread for holding wound silk filament.
China.

No, 3. Spindle with whorl, Shaft of hard wood; whorl of bone; for winding

coarse cedar bark. British Columbia. oo . 20,640
No.d. Central American spindle. Shaft of palm wood; whorl 8 hard sead.

For spinning cotton yarn__._____ ol e S mnmsa - AR
No.d. Peruvian spindle, for fine staple. T]IE thread is iuupﬂlj over th-., top of
the shaft when the spinner walks along. . __ 7,942, 17,510

Mo, 6. Tibetan spindle. Shaft a twig of cherry, with hook atop; whorl a yak
bone, The hook on the spindle shaft enables the spinper to walk
[ 1T | S (S =y, FNPS S h oy ISR UNS Qs RTAS. ~ Sty o SR o 167,245
No. 7. Tibetan spindle. Shaft a twig with noteh and groove on the top; whorl
of clay at the bottom of the shaft. The spinner walks about. . 167247
No. 8. Primitive spinning wheel. Spindle whorls of various materials and

Cr oo 1 S TN S S S . 41 . 155,598, 195,572, 100,642
No. D, Shaft set in bearings ; “lmrl vn!al..,ui for ﬂ}"l-'-'hl:'E! The beginning of
machine spindles. Finland: o 160
Mo, 10. Bobbin winder in which the spindle is driven by a primitive flywheel.
5] 11 | T pilife B i -

No, 11, Model of large spinning “hee] for mt[tm and wml Sunples[ form,
without speed pulley.

No. 12, Spindle of small or Saxon spinning wheel, with different sized pulleys
to regulate speed, The Saxon wheel works with treadle.

No. 13. Spindle used most generally in cotton-spinning machines in the United
States, Gift of George Draper and Sons.

SERIES 2.—SHUTTLE.
Plate 30

The shuttle is a device for passing weft lilaments between war
filaments. This process was first performed by the human finge
in plaiting, as in the mat making of the Polynesians, Africans, anc
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American Indians. The simplest shuttle 18 a rod on which the
weft is wound. Improvements in the shuttle consist of devices for
cuiding the apparatus more quickly and smoothly between the warp
filaments and end in the modern machine shuttle, which is auto-
matically driven with ineredible rapidity backward and forward
between the “sheds™ of the warp. The objects presented in this
<eries are suggestive of the salient features in the line of progress.
The Pueblo Indians use a rod of wood and wrap yarn upon it,
somewhat as children wind a kite string. A twig with a notch at
each end. a slat with closed points, as in netting needles, and hollow
stick pointed and furnished with the rudest sort of bobbin have
been used by different peoples in the hand epoch of culture. With
the domestication of the physical powers and the improvement of
the loom the shuttle hecame more and more effective.

No. 1. Primitive shuottle, Twiz of osler, with thread simply wound about it
151,738

No. 2. Wooden rod with weit wound disgonally abouat it.
No, 3. Shutile or antler, pronged at each end.  Eskimos of Norton Sound . 33,266
No. 4, Raz-carpet shuttle. A block of wood notched ronghly at each

end and used in the domestie hand lodm for weaving carpet

of rags, coarse chain of jute, cotton, and other materials,
No. 5. Japanese shuttle, Pronged at one end, closed at the other, with

“ghewer ™ in the opening. o ___ S SR L )
No. 6. Eskimo shuttle. [DProngs nt either end. approaching each oiher and
pointeds i S TR T it Einlytef A il e 5 M oo

No.7. Hupa shuttle. Slender shaft, prongs at the ends, approaching like the
beak: of o bied:, Galiforniae:d o oo Sl § - L igr i 2250
Mo, 8. African shuttle. Body toggle-shaped ; bobbin a simple evlinder of woodd

revolving on a splint of palm-leaf stem. Liberia_______ ____ 168,079
No. 9. Hand-loom shuttle, Body toggle-shaped; bobbin a hollow reed working
on a splint of hard wood ___ e e S TN

-,

10, Early machine shuttle, of several pieces of wod and iron pointed : open
ou both faces; bobbin a strip segment of bamboo running on a
splint of woodl = e 188 172

SERIES o, —J.00M.

Plate 31.

The loom is a {ramework on which weaving is done. Essentially
it comsists, first, of two crossbeams. called the * yarn beam ™ and the
* eloth beam,” on which the warp is laid evenly ; secondly, the devices
for crossing the alternate warp threads, =o as to form “sheds.”
through which the shuttle is passed backward and forward, and,
third, of some sort of batten, by means of which the weft is beaten
home after the shuttle has made an excursion.

Many other mechanical parts have been added to this machine from
time to time: but the simplest loom is a framework in which muech
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of the operation is still performed by hand, while in the most com
plicated Jooms all the operations are performed automatically, In
some iribes of our Indians and wmong rude peoples elsewhere the
loom is little better than a darning machine. The fingers are the
only harness, and often the side of the hand acts as the batten. In
Chinese matting looms and in the belt-weaver’s outfit of the south-
western United States the warp is shifted by a wooden harness and
the weft is beaten home by a wooden sword. Pedals are not used in
any of these early forms. because in all oceupations hoth men and
wotnen sit on the ground at their work.

No. 1. Alno loom for weaving belts of ohiye (elm) bark. Single heald ; primi-
tive shuttle; sword batten; warp spreader with holes burnt through.

o, 2 Mexican loomn with single heald rod, primitive shuttle, and sword batten.

No. 3. Navaho loom with three heald rods, sward hatten. aml weft of different
colors in hanks, not in shuttles,

No. 4. Babylonian loom with four sets of healds and reed batien,

No. 5. Heddle cut from a single hoard. Other examples are made of reeds held
in parallel crosspieces,

Mo, 6. Italian loom, same az Mo, 5, in ite heddle, with varn beam and ratchet,

..

HISTORY OF METAY. WORKIN(:.

Among savages, penerally, the ores of metals and pure nuggets of
copper, gold, and silver are treated as stone. They are chipped, bat-
tered, abraded, and polished. A little higher in culture the softer
metals are cold hammered, or cut, or pressed into shape, and in some
cases, swaged. The third step in the elaboration of this art is found
among those African tribes that have iron ore in suflicient purity to
reduce it in an open forge. The smelting of metal comes last, and this
portion of the art gives rise to an infinite number of modern indus-
tries.

In the reduction of metals the first and simplest process is * heap
roasting ' : the second is the “ open-hearth roasting ™ : next comes the
carth hearth with a cavity, which is the primitive crucible. This
15 followed in order by the crucible without draft, the erucible with
draft, natural or foreed. and the erucible with a flame playing above
and below. leading up to the reverberatory furnace with its hot blast.
The electrical furnace, without fuel, is the latest step in the process.

After the erude substance has been rendered tractable it is then
the object of innumerable manipulations, the consideration of which
would form the second series of exhibits. The tools employed at
first in metal working were of stone, then of metal held in the hand.
Finally, a wide range of machine tools has been devised for the
purpose of manufacturing ohjects of use and beauty.
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PRHIMITIVE METAL WiRhINL.
PPlate G2,

Nuvaho Didians making silver ornanents.—The Navaho Indians
of Arizona and New Mexico were tanght a rude sort of metal -.rnl'!c~
ing by the Spanish conquerors, and they have imm_mla very adept in
the use of their primitive tools and apparatus. It is not known !.Iml
they mined for silver, all of their products being made from Mexican
and American coins. The silver is either cold hammered or melted
in open crucibles by the use of charcoal and flux, with blast produced
by bellows having two air sacks of Jeather, as crude as t!lose of the
Congo Negroes. Much metal is wasted in the operation. It is
brought into final shape by hammering, punching, chasing, and en-
graving. The objects made are mainly personal ornaments, such as
buttons, ear ornaments. beads, and bracelets. Examples are placed
with the figures.

SERIES |——REDUDCTION 1IN METAL WORKING.
Flate 33,

By this phrase is meant those arts that are practiced upon metal-
in order to prepare them for the manufacture of useful things.

This series begins with those metallic ores which were treated by
the lower races after their manner of stoneworking, for paint, for
simple tools, or for ornaments. The next steps in these primitive
processes are the cold hammering of ores, the forging of rich ores,
smelting. casting. riveting, welding, alloying, and soldering. In
each case a bettering of tools and a complieation of wants would go
hand in hand.

No. 1. Nuggets of iron ore, slightly moditied, from the moumds of Kentucky.
No. 2 Pleces of iron ore modified by Aaking and rubbing to form the blades of
common tonls,  Mounds of the Mississivpi Valley,
' : 00,733, 19,601, 62,024

Wo, &, Pieces of iron ore polished.  Mounds of (he Misslssippl Valley,

a34,602, 34,5021
No. 4. Piece= of crude copper ore cold hammered into shape. Lake Supeérior
[t | BEERERUTTLY Y0 R FLVEY WG bt cogro e e TR ] DR
No. b, Copper cold hambieréd ioto sheet aud areowhead, Momnds of Ohio and

Michigan. . .. _.-.. ST LR L LA aiean 10218, 118738
Mo, 6. Sheets of copper cold hammersd into shape and perforated.  Fmbossed
by punching. Mounds of Wisconsin__._________ .. _ 28387 90737
No. 7. Sheet of copper crimped and corrugated by hammering. Mounds and
Northwest const.__._ __ e e=—. B1,174, G7.D4T

No. 8. Copper east jvto form of ancient half-socketed ax or adz,.  Wisconsgin.
Ne. 8. Bronze hatehet blades from Europe, Casts showing the steps In the art

of socketing . _ . s cesideeaas 0TI, 101,209, 10116
Ko. 10. Cast-iron fish, showing the latest results of fine ecasting. ... .. ___ 05,021
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No. 11. Example of rude forging. Angola, Afriea__ .. . ...._.. 131,511

WNo 12, Example of anvil work and swaging of o vade Kimd.  Angola, ATrlen,

133,176

No. 18, Example of common welding or uniting two pieces of the same metal by
heating In open fire with a flux and hammering them together,

No. 14, Example of riveting two pleces of iron together with pegs of the same

metal.
No. 15, Example of nniting two edges of metal by soldering or brazing_ . 167,854

SERIES Z2-—MANUFACTURES I¥ MPTAT. WORKING,
Plate 34,

The processes of metal working include all of those arts which go
by the general names of hammering, casting, overlaying, inlaying,
damascening, swaging, twisting, linking, chasing, embossing, carv-
ing, niello work, and others of a more refined character. They are
embraced in the general term of manufactures or elaborative indus-
tries. For each process there is u eraft with its own appliances, tools,
and processes, creating and supplying new wants. In the series
here shown the results of these processes are set forth in the order of
their refinement, although the presentation is far from complete.

¥Na. 1. Overlayving with cold metal. Stilletto or staff of wood ; handle overlaid
with thin sheets of copper pressed into depressions of the wood and
marked with crosslines. Congo region, Africa 174,743

No, 2, Armlets nnd necklaces in twisted wire and metal beads. Africa.. 174,725

No, 3. Glove belonging to ancient armor, This specimen shows the method of
wireworking in armor-forming chain mail.

No. 4, BEdged weapon with socket, showing raised work on the surface. West
P o [T O ST LY TN T YERTE ¥ 1 ST TN TS UL WV Y ey 169,255

No. 5. Double-bladed dagger from the northwest coast of America. Siberian
type. Blade fluted and punched into the suggestion of a wolfs head

and inlaid with haliotls shel) . e 0,036
No, 6. African knife in common nse among the Congo natives., Surface of the
blade punched in lines to form a leaf-shaped pattern______ _____ 13090
No. 7. Brass plate, Turkish pattern. Surface chased and decorated by punch-
R o e 042
No. 8. Brass work chased, punched, and carved in geometrie patterns.  Plees
Io-the fenber Seraped - oo e cemma. 100238

No, . Seabbard of a dagzger. Example of embossged or repousss work.
No. 1L Slople inlaving,  Lead in pipestone, Sloux Indians: silver in iron.

o0 e RIS TR S P e R B eh D R e T o S S R e 130,786, T7.035
No. 11, Knife and sheath from Cordoba, Spain.  Sheath of brass, chased ; blade
steel, with bragz ornaments set Ine oo e 1675680

Mo, 12, Siamese dish of =ilver, the flattened border ornamented with overlavin:
in gold, embossed figures, the Interstices filled with black cement.

SERIES 3.—T0OLS AND APPLIANCES USED 1IN METAL WORKING.
Plnte BH=A71.

This series includes all tools used i working metals, only 4 few of
which are here exhibited, namely. the hammer, the drill, the punch,
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the pincers, and the bellows. The latest manifestations of this series
are found in trip hammers, rolling mills, hydraulic welding and rivet-
ing, traveling derricks, which are only elaborated tongs, and the host
of mechanieal tools in foundries and machine shops.

No. 1. Stone hanmmer from Gaboon, Afeicn. g al g . 154088

No. 2. Japanese hammer. Iead a plain Nllmhl of jron; lwh'l:: of onk, fitting
Into a rectangular eye In the head - __ s s A DD

No. 3. Ovdinary smith’s hammer., The face is mlu_"wml nnd l.hl':‘ peen is wedge-
shaped ; handle hickory; eve oval o e ~ 166,670

Mo. 4. Modern blacksamith’s hammer. Face clrenlar; 1H:.-II flat and distinctly out-
lined : peen wedge-shaped, constricted at the top; handle hickory ; eyve
oval

No. 5. Japanese jeweler's hammer, with poll and face of uniform size. Rectangu-
lar peen, long, pyramidal, and polnted: handle of oak set in o squara
P R e W e o L W <l i o B Al e SR et s e Rt RO 17

No, 8. Japanese joweler’s anvil. Thick aplke of iron, with the wpper portion
squared and polished for hammering. ... SR R | - {5

No. 7. Model of o pump drill, a1l of iron. TUsed in country blacksmith shops Tor
boring enrriaze tires. . S : = S I ST 1260.T44

No. 5 A country hlacksmith shop (pl. 3G).

No. 9. Tibetan bellows without valves, The air is let into the gontskin hy ope-

ing the ewd and Torced out by closing it. {(No eub ). .. B 5 |
No. 10, Double bellows with simple valves of monkey fur. Gaboon. Afries
(pl. 37) - SRR e ey O e 164,874

No, 11, Comiman lehmﬂ used in hiouses 70 vears ago.
No. 12. Dividers, with lpop for setting. . ___ . .. 16T 879
No. 13. Square-faced tongs or nippers il A : 108,747
No. 14, Pincers for deawing nnils_ : ! - 19,450

Mo, 15. Dividers for sauging.
No. 16, Coples of apcleni molds in which socketed axes were cast,.  Bronze

¥ T S TN VT e R il " 139,755

ITISTORY OF MUSICAL INSTRUMENTS.

Musical instruments have had an interesting history on account of
the great development which has taken place along four lines, each
firnishing a tremendous variety of instruments. This history is
early shown on account of the numerous surviving examples of every
type of invention connected with the subject. The following text
will give a elear idea of the development.

SEEIES | —PERCUSHAIVE INSTRUMENTS OF MUSIC.
Plates 3830,

The earliest and simplest fanction of music was to mark time in
singing and acting. Later came melody and harmony. Even those
instroments that simply mark time belong to several classes—those
with no determined tone, such as rattles, eymbals, gongs, and bells,
or those that have some determined tone, as the xylophone, gong
chimes, and Lell chimes. Another branch of these instruments are
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picked, such as the jew’s-harp and music boxes. A third braneh
would invelve instruments that are rubbed, like the musienl glasses,
This series terminates with examples in which membrane is used,
such as hand drums and military drums, and presents, in outline only,
progress in the development of percussive or autophonous musies!
instruments,

No. 1. Hopi rattle of gourd. MHandle the neck of the gourd.  Arigoni. 4. Gay
No. Z. Hopi rattle (wmin-ghi-la). Flut gourd with wooden handle passing through.

Arizona .- ... e e e e i = g 11,787
Ne. 3. RRawhide bag |m]n:~In [J'E"lﬂ'l!l.‘.'F- and secds, Sloux._. ... . 185,885

No. 4. Rattle of plaited fiber, witli pebbles inside. British Guiana_._____ 54,185

No. b, Tlingit rattle ecarved n imltation of 2 lish hawk.  Soontheastern
R e e o e el e T

No. @ Rattle made of cocoons of moth fastened to twigs, {‘.ulll'u: nia.

No. 7. Clallam rattle. Pecten shells strung on svooden hoop : ornamented will

feathers and colored cloths., Washingion State .. 13,117
No, 8. Tortoige shell, with dewelaws of deer on leather thougs Tor clappers.
Fhy LT e e s O A S i T cald Rl Phdae o 38,701
Mo % Africon ratitle. Wronght-iron disk njth Imnrlll. h:r Ilu- border of which
Are huong fron bells. ConE0. . o mirmecceeeeme 1T4.T48
No. 10. Hupa rattle. Cloth belt, to which are attached pendants of deer hools,
ornamented with beads. Califormia.___ . .. _ . __ . T, 1im

No. 17, Brahman and Mohammedan anklet rattle, H.miuui.m Rope ol zrelois
or hawk bells worn by both sexes and held sacered. PPut on with speeinl

religious ceremonies. . o e e e m e 82,715
No, 12, Musical bhones or clappers.  TUsed chicfly by minstrel bands= o
AR o e s L 5
™o, 1%, Chinese clappers |‘£Iur: Pl Thrw tH.th-. of hard womd wnited by o
string plercing all of them_ . .. .. .. B, L .. SML5BT

No. 14. Bheep bones strung on & cord, forming & rattle, Bpain.
No. 15. Block of hardwood hollowed through an ineision in the side. Ching,
No. 16, Pijinn war drum (s2e ). Log of wood hollowed like @t ecanoe, orpa-

mented with beads inlaid. Struck with wooden club_._ ... i 05 L
No. 17. Tambourine made by pegging skin over a wooden hoop. American
Indian.

No, 18. Hindu kettledrum (fable). Sonorousness increased by weightiong the
head with & cireular pateh of black cement. Struck with  the

R o i e s SRR Ly ]

No. 19. Japanese two-headed llr'l'lm l_.i.::i'l M.I} Houd larger than the body.
Different tones are produced by striking in the ecenter or at the

o [ e D T B e S . 04,954

Ng, 20, Chinese gong (le) of bronze. ]’wuliur to tlu- Far Fast, h.nin;: i sy
or ral=zed conter and the rim torned hack a 1ittle more than a right

T 1] | R Ry e SR L = M e 3 b e R LR s L et 0 11
No. 21. Chinese cymbal (pe). Made of hamwmeredd ]'H.*ll metal in shape of
Chinese hat __________. 5 ; L

SERIES 2. ~—0PEN-STRINCED INSTRUMENTS 0F MUSIC,
Plates 4400 and 41,

Stringed instrnments are divided into two classes, namely, open
and stopped. and each of these is subdivided into the picked. the
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struck, and the rubbed, according to the method in which their
strings are set into vibration. The most simple form of the open-
stringed instruments is a musical bow, which is both picked and
struck, and the most complex forms are the harp, the dulcimer, the
harpsichord, and the piano. The stopped-stringed is one whose
vibratory length may be shortened, thus raising the pitch and making
it possible to produce on a single string one or more octaves, with all
the chromatic intervals. Of the stopped strings a simple form is the
A frican zeze, which has only two frets and often but one string, while
the most complex forms are the lutes, guitars, and vielins. The few
examples here shown illustrate the progress of invention in perfect-
ing the open-stringed instruments,

Na, 1. Muhugn musical bow, from Mashonaland., Piece of cane with single
string of twisted cotton. Player holds it in his teeth to heur the
T R e i A % T --. 167,518

No, L Angola musical bow. Plain stick for bow : string of twisted hemp cord ;
gourd resopator tied to grip of the bow; open part of goura resis
ngainst the stomach of the player; inclining the gourd gives two or
three tomes (D6 41 ) o o o e e e e . 167517

sk Hgyvptian tambour or African lyre. Pody boat-shaped, coversd with raw-
hide ; peck a bent stick ; strings twisted fiber, reaching from medisn
line of the body to the overhanging neck : tuning pegs trunsverse.

No.4, Finnish open-stringed psaltery (Rkantele). Wire strings, of graduated

length stretehed over wooden pegs tightened by wire kevs__ 05,600

Moo, Kanoon, from Morocco. Body, a trapezold; gut strings of graduated
lengths tuned in groups of threes: fixed bridge at oblique ond ;@ raised
hridge resting on four aquares of fish skin, Sound holes in soundinge-
board.

Italinn psalteria or duleimer. Trapeze formed hody. Series of stringes
of gradunated length, tuned in groups of four each. Fixed bridees ar
ench end of sounding board, and two diagonal rows resting on it

No. 7. Autoharp. Harmonies only are sounded. Inharmonie sounds dampened

by pressing down & series of spring bars_._.. . __ . — B028T

™ i,

o

SERLES 3 —WIND INRTRUMENTE OF MURIC,
Flate 42,

Wind instruments are divided into several classes, namely, horns,
tutes, Hageolets, flue-organ pipes, and reed instruments. Horns are
rmusical tubes in which the lips of the player set the column of air
within the tube into vibration. The longer the tube of a lorn the
lower the note prodnced, the greater the number of harmonics that
cun be obtained by varying the pressure and velocity of sound pass-
ing through the tube. There are two methods of changing the piteh
of the fundamental note of a horn, and consequently ite harmonies;
first, by adding to the length of the windway, either by a sliding
joint, as in the trombone, or by adding fixed lengths of the windway,
a¢ in cornets and other similar instruments: =econd, by placing Iat-
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eral holes in the tubing, which can be opened or closed by the finger
or by valves, which has the same effect of raising the pitch as by
shortening the vibratory length of the cords in a stringed instru-
ment. The old zink, serpent, and key bugle are of this class.

No. 1, Fiji conch =hell with mouth hole in the side of e spivil. .o .. 3825
No, 2. DBurtnese horn made frone the horn of a baalo______ . ' ___ 0550
No. 3. Finnish wooden horn (seitiotorti), bottle-shaped,  Made of two sections

of wood, with long neck, bound pogether with biveh ook .. 95,634

Noe bk Bamboo horn from Philipploe Islands, open at one end, elosed at the
olher. Mouthpicee o eylinder of bamboo set on the side : bent hunboeo

sections o hmiwmte crooks and valves of Eoropeian cornet. ... __ 95,054
No, &, United States Arugy vegulation eavaley truompet. Tube bent on itself in
two coils; mouth trumpet-shaped .o o coo oo i BEGDG

No. 6 French horn, Drass tobe bent three times on itself ;) outh trumpet-
shaped,  "Tones are produced by the playee's ol moved in the

[ #]- § e 1L P o (RO et e e G e G S Sl R | -
No.o T Fliomish truiopet (seiffo saerei) of ram’s born, with four finger holes on
the side of the instrament, Bore the natural vavity_ . o 55,680

Now 8 Roey bngle witlr Boeral holes olosed by seven lnger kevs, Dore conleal ;
gize of linger holes corresponding (o size of bore. . ... 95,652
o, i Ophijeleide,  Congeal tube bent on itself; lateral holes closed by finger

ik

keys; size of tinger holes corresponding to dismmeter of bore._ . D5,272
Mo, 10, Treombone, olid Foglish sackbut, Cylindrical tabe of hrass, with sliding
Joint long encugh 1o give seven tones; mouth truompet shape. The
chromatice scale is thus produced.
Mo, 11, Cornet with eylindrical tube and truompet-shapoesd bell. Piston valves
thiree, which wdd different txed leagihs of tubing to the wind-

L P T e T EENEEL I R i DS T )
SERIES 4.—HEED INSTEUMENTE OF MUSIC,
Mate 43,

Reed instruments are of two clusses, namely, the double and the
single, and it is doubtful which 1s the more primitive.  Should one
take a straw and bite olf one end square, the act of biting the straw
would flatten the tube, and thus form a simple double reed, whereas
to form a single reed of such material one should take a section of
straw, open it at the lower end, with the upper end closed by the
joint. then with a sharp instroment eut a short distanee into the
tube and split the section an inch or two, and he would form the
vibrating tongue of a single reed.  Either method, with finger holes
cut or burnt in the tube, would form the rustic vaten pipe. Single
reeds are of two kinds—the beating and the free. The beating reed
1s formed of wood, metal, ete., the width and length of its vibrating
tongue being suflicient to allow it to strike against the walls of the
tube or mouthpiece, as seen in the clarinet or instruments of s elass.
The free reed is usnally made of metal. In this form the vibrating
tongue is slightly narrower and shorter than the opening in the
metallie n".[ar]ﬂ:n_h-_ to which it is ﬁl‘l'll]}' fastened., so that it vibrates
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without touching at its sides or free end the opening in this plate.
It was first introduced into Europe in 1770 by Prof. Kratzen-
stein, of St. Petersburg, but it was known in the Far East, as seen
in the Chinese Ching and instruments of the same class in Japan,
Siam, Burmah, and the Malay Archipelago. Examples of the free
reed are the harmonicon, mouth organ, accordion, and reed organ.

No. 1. Chinese shalm or shawm (ch'igng-0i). Scetion of bambeo with thiaab
hole and seven finger holes ; double veesd, o section of thin reesd serapel

down and Antbened_ e e A
No. 2, Korean shalm (piri). Double recd, a section of banmiboo unrlmt i n
and tlattened ; thumb hole and seven finger holes____ . 095,211

MNeo. 3. Chinese ohoe (Kai-ti). Tube of wood with conical bore; one thumb
hole and seven finger holes; mouth tube of brass, tapering; veed, seo-
tion of rice stalks tled on brass tobe__ . _____.____ 96,575
No. 4. Oboe ar hauthoy., Tube of wood; bore confeal ; fonr joinis, six finger
holes, and thumb kevs: mouth tube of brass: double resd of two
pieres of dpmel 12 IE DIH BT Ia g Ras BL0 ST ang iy el g e BB
Moo 5. Egyptian clavinet (zuwmaaaralk). Tuobe, section of bamboo open ot hoth
ends; finger holes four; veed smaller section of bamboo, witly tonge

cut and split on one side,
No. 6. Arabic double clarinet (mijiwciz). Tubes two, of cane, with four finzer
holes each, aud two resds alo of eane.  Similar 1o thag of the zui-
o b1 ol 1] E R gt <, (S 20 (0 Ll S5 R R SR 1S Rk R R SR TR AR 1
. European (agol or ’I-a#:-:-'n'm Tube In fonr parvts, of maple, with conical
hore, six finger holes, and eizht kevs: double reed of two picees of
Came ¥ Tnoathpioce sct oon 2 Wiog. oo o oo oo D5.2Th
Mo, 8. Clarinet. Tube and bell of boxwood, with i conical hore, one thamb
hole, seven finger holes, and six Kevs: monthpiece of vosewood, with
& single beating rew! of cape lashed o oo __._.____ 55815
No. 9. Inverted double reed from Port Simpson, Alaska, A tapering eylinder
of wood =plit, excavated to form s tube open at the upper end sod
closed at the lower. The stock is then bound aronnd with leather

Fa
=]
wy

B e e e e e = L T R

No, 10, Double um-rhll reed instrument ra o ImIIu Bella Indians. The sann:
ag No. 0, but with the lashings pecfect..___________ _______.__ 20,698

No. 11, Italian bagpipes (zampogna). Bagz the skin of a gheep. The pipes start
irem 4 womden stock inserted in the neck of the skin. It has one

chanter and threee drones. Mouth tobe of wood, set in one of the

lege of the anlwal . __ e I e o

No. 12, Harmonicn or month organ. A I'wvnuﬂ instroment without tubes,
050,662

No.13, Accomlion, A (rec-reed instrument with a double bellows and key-
odrd. e .we- DOGAR

Mo, 14. Chenz. Chinese umntll orzan sl Tree-reed |11=~.t:u|m-m with tubos,

06,057

No. 15, Jew’s-harps, A varicty of veed instrmoents in which the vibration i=
made by the finger of the player. The cavity of his mouth acis a8 3
pesanator_ T, e T A iy € LA 25,5500 2), 64,451

No. 168 Japanese jow h-lmrp {l.mhuuh In Iln- 1Ju,,- longue is vibrated by a
string attached to it near it base__ . i e 4 . ~ 160,720

No. 17. Wooden jow's-barp from Sulu.  This difTers hum il ;n'm-w!jnz in that
the frame of the instroment is vibrated instead of the fongoe 0,008
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HISTORY OF THE CERAMIC ART.

Clay working is one of the arts most widespread in space and
time.  The industry has had part in all phases of material progress,
and the nmperishable produets of the clay worker form one of the
most valuable indices of the stages of ecivilization. Inecluded under
the head of ceramies are glass and enamel, which appear to have
developed with the facilities of inereasing heat in ceramic and
metallurgical proces-es.

The ceramie art includes the production of all ebjects formed by
modeling, molding, and baking clay. The classes of products are
vessels, statuary, architectural details, and miscelluneons objecis of
almost endless variety. This art has been practiced by nearly all
peoples that have passed into what 15 known as the upper status of
suvagery.  The beginnings were extremely simple, but the highest
products are marvels of industrial and esthetic achievement.

The history of this art, from its inception to its fullest develop-
ment, 18 illustrated here in epitome by two series of exhibits, one
comprising the products and the other the implements and appliances
of manufacture. The principal series beging with the rudest forms
of carthenware and ends with porcelain. The second begin- with
archaiec modeling tools and closes with the wheel and the mold. Fir-
ing devices are omitted for want of room, and no atterapt is made
to present the varied and interesting phenomena of embellishment.

One form of pottery—the vase—is tuken to represent the entire
range of products.

Short series of objects representing glass and enamel are placed
with ceramies proper, bearing the relations of oifshoots from the
main stem.

Although no single people has passed through precisely the stage:
of progress here indicated, the pottery industry of all civilized na
tions must have had a somewhat analogous succession of phases.
These series. therefore, illustrate with reasonable accuracy the general
history of the art as practiced hy mankind, and especially indicate
something of the growth and congquests of the human mind.

FIRST STEFS IN CERAMICSA,
Flate 34,

Zuwiii Indian wenen malking pottery vases—The woman is the
potter among very primitive peoples. She digs the clay, cleanses
and mixes it, and when the paste acquires the proper consistency
rolls it and builds the vessel. The rolls are added to the edges of the
incipient vessel and pressed into place, one after another, until the
desired height is reached. 1addles and other tools are used in
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<haping and finishing, and the firing or baking is accomplished with-
out the aid of a furnace.

In the center (pl. 41) is a Zuiii woman building up and smoothing
the walls of a vase, using her fingers. When the shape is perfected,
a white wash is put on, and the surface is polished with a smooth
done (right). The other woman paints the design in black and red
piements with rude brushes (left), and the baking is later accom-
plished in a hot fire.

FFinished specimens of the work are shown,

SERIES [-—AMPLEMENTS USED IN POTTERY MARKING,
Plante <45,

The processes involved in the manufacture of earthenware are
varied, and the course of their development is perhaps better under-
stood than are the processes of other arts, because the plastic clay
has received and preserved the record in ways peculiar to itself. The
implements and devices are of several classes. There are the model-
ing tools, bits of gourd (No. 1), shell, wood, or bone: the modeling-
texturing tools, which serve for shaping and decorating at one and
the same time (Nos. 2 and 3) ; the polishing stones (No. 4) : the in-
cising tools (No. 6) ; the brush (No. 7); stamps (No. 8) ; the mold
(No. 8). Besides these there are devices for haking or fiving. glazing.
and ornamenting, not shown here for want of room.

N 1. Modeling-texturing tools. Rolled back and forth over the soft clay.
Algenguian and Pueblo Indians : L 165,372

N 2. Modeling lmplements made of gourd =shell, Puaeblo Indisns - 47.925,
165,373 (2)

Mo, A Modeling-texturing paddles, Used in shaping and finishing earthenware,
Cherokee and Mohave Indians. . . : i - 10,329, 132,990

No. 4. Polishing stones, Uesd in shaping and Anishing parthenware,  Varlons
Indian tribes A e Sy : . 32,053, T6.081. 197.124

Mo Polnted tools used in incised decoration. Roman stylus and Indian
needlos - 115,675, 101, 795, (no number), 141,002, 126,610, 101,792

Ao, 6. Modeling and decorating tools used hy Mexican Indians._._____ 126,600,
126,605, 126,504, 126,610, 126,507

N 7. Brushes of hair, fraved bark cord, amd chewed straws, nsed in decorat-

ing pottery 126,635(3), 128.601(3), 2476
No. 8. Earthenware stamps for decorating pottery and impressions from them.
Mexico.. .. 133,195, 133.188

Nou . Mold for shapinge an ornament,  Sévres, Franee,
SERTES 2,——YVASE,
Plates 48 and 47,

From the whole field of products of the ceramie art the vase alone
is chosen for illustration in this exhibit. The simplest forms are the
rude, unpolished eups and howls of primitive tribes (Nos. 1,2, and 3).
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Somewhat higher in the scale are Nos. 4 and 5, which have slightly
polished surfaces and rudely incised decorative designs. Following
these are examples illustrating advances in polishing, painting,
stamping, casting, and throwing on the wheel. Glazing came in with
or shortly after the invention of the fixed wheel. In the latter part
of the series are shown illustrations of the higher forms of shaping,
surfacing, decorating, and firing, closing with that marvelous prod-
uct, porcelain,

No.o 1. Cup from a grave in Arkansas. Simplest form of vessel; hand shaped ;
hand finished ; Middle Stone Age._ - __. e e R e+ 3 (1]
Noo 2 Bowl of the Andaman Islanders, one of the most primitive pottery-
making peoples known, Hand made; band finished ; Middle Stone
IR R e s s e e i e TR
N d, Rude hand-made cup; simple incised decoration ; Eskimos, Alaskn : Mid-
i ok AR s e e e R e T e e BOTH
No. 4, Incised cup of archaic character from o grave in Arkansas. Hand
made ; stone smoothed ; incised decoratlon. o _____ T1. 485
No, . Vase of simple tvpe. Stope polished ; inecised decoration; Bronze Age;
Switzerland. Culture of people, all phases considered, inferior to
that of mound builders of Mississippl Yalley oo oo 100,820
Mo, 8. Coll-built vessel ; ancient Pueblo, Arizona ; Middle Stone Age_ . 155241
Mo, 7. Mound builder's bottle. Polished ; decoritted with incised lines in highly
developed combinations; Advanced Stone Age—Copper Age(?). 87,710
No. 8. Mound-builders’s jar. Beginuing of color decoration. Polished with
stone Implement: painted with brosh: Advanced Stone Age—Cop-

Der AEs e S biep b me ) owge l asm il Soae sosodi sl s 00,958
No. % Ancient Pueblo vase, Arizonu. Stone pollshed; geometric palnted de-
glpns: Advanced Stone AFe_ oo e 114,888
~No, 10, Vase from grave in Chirvlgui, Panama.  Hand built ; stone pollshed ;
brush decoration; Late Stone Age—Copper Age (7). _______ 132974

No, 11. Vase from grave in Chirvigui, Panams. Relined shape suggesting Greek
outlines ; hand made; plain finish; Advanced Stone Age—Copper

e L e e o . DN
Mo, 12, Ancient Mexican vase. Hand made; stone polished ; polychrome decora-
tion : Late Stone Ape—Copper Age (¥)______ e B - 132974

No. 13, Ancient Peruvian bottle, Pressed in shell mold; hand finlshed ; stone
polished ; Advanced Stone Age—Copper Are (7)o ce e 1,397
o, 14, Ancient Peruvian whistling bottle,  Pressed in fizured molds in parts
and jolned ; stone polished ; Advanced Stone Age—Copper Age (1),
107,552
Mo, 15, Spanish-American bottle. Turned on rude wheel; stone polished ;
washed with eolor; Iron Age,
No, 16, Ancient Cypriote bottle,. Turned on wheel ; plain finish; Bronze Age

] B T e Mty L SN gy o et T L L L 101,5H
Mo, 17, Ancient Korvean jar. Torned on simple wheel ; hard burned ; becinolng

of glaze: Bronze Age of Iron AZe e e e cee . e 51815
No, 15, Ancient Korean jar. Turned on simple wheel; qu:] burned ; cloazed ;

Bronze Age or ITon Ao .o oo m == LIBT3

Mo, 10, Spanish-American bottle. Hand modeled ; elementary gloge ; Iron Age
New 20, Spanish-American  piteher,  Turned on slmple wheel ; fully  glazed
Triipny, Al it ettt b il e e Lo TR
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No, 21. Old English stoneware. Turned on wheel ; slight glaze ; Tron Age. 140,006
No. 22 [talian fafence jar. Turned on wheel; soft paste; stannniferons

L T R L SR S N P S Lo AR .. M7
Mo, 8. Falence bottle; Kioto, Japan ; crnckled r.';lﬂ?n' e o481
No, 24, Bottle, English : heavy glaze,
No. 25. Falence bottle ; Satsuma ; enamel and gilt, Jupan . . . 4,734
No. 28. Bottle: colored enamels; Kiote, Japan ; eanpaas o oAl BTH

Ng, 27. Porcelain jar; Copenhagen, Dwenmark.

SERIES 0.—POTTER'S WIIKEL,

Plate 45,

The potter's wheel was at first merely a erude device for turning
the work to a proper position in front of the potter without deform-
ing it. The support for the vessel may have been a slub of stone
at first lifted into the required position by the potter. Then the
necessity of freer movement would cause the use of supports which
rotate haltingly at first and gradually more freely, moved by the
hand of the potter. A vast improvement is seen in the continuously
rotating wheel moved by muscular energy at a speed sufficient to
admit of “spinning ™ the clay. Previously the clay was worked
with the wheel at rest between turninga to position, the vessel being
built up painstakingly with coil on eoil of clay. Now clay in mass is
made to soar into form and the world-wide economic stage of cer-
amics is born.

It is possible that in early times a dish-shaped stone was nsed for
supporting and revolving the vessel while in process of building, s
among the Pueblo Indians.

No. 1. Shallow earthenware dish used for supporting and revolving the vessel
while in process of building. Puoeblo Indians.

No. 2 Cylindrical bloek, a form of wheel in use by the primitive potters of
Yucatan., Tt is revolved between the soles of the potter's feet on a
soaped or greased board while the shaping of the vessel goes on,

o, 3. Egyptian wheel, restored from an anclent mural painting,

No. 4. Kick wheel of simple form. The feet of the potter are employed to
revolve g disk attached by a vertieal shaft to the whesl upon which
the modeling is done.

No. 5. Kick wheel in which the wheel s revolvidd by a lever operated by the
potter's foot.

No, 8. Wheel with mechanical contrivance for relieving the potter ol the
necezsity of operating the wheel.

Na. 7. Model of wheel of highest type. Rookwood pottery, Cincinnati, (ki

SERTES 4. GLASS,
late 49,
The use of glass began in prehistoric times, doubtless in what is
known as the Bronze Age. The accidental melting of silicions ma-

terial in pottery kilns and in furnaces for reducing metals naturally
led to the manipulation of the plastic substance, and the beauty of
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the product gave it value for ornamental purposes. Scenes illus-
trating glass blowing are sculptured on the walls of ancient Egyptian
tombs.  Other eastern peoples practiced the art with surprising
skill at un early date. It is difficult to secure specimens to illustrate
either the steps of progress in glassmaking or the articles produced
by the various nations. Strangely enough it can not be said that
the moderns have advanced beyond the ancients in the art of working
in glass, save perhaps in the invention of mechanical devices for
shaping and in expansion of use. It is n question whether we are
able to imitate some forms of their work. There really are no primi-
tive steps in this art, since culture must have been well advanced
before the properties of the materials were discovered or the neces-
<ary processes developed.

No. 1. Voleanic glass—obsidian. Natural produet.

No. 2. Furnace slag—glass.  Accidental produet of such as may have suggested
use of glagss,

No, 4. Glass ornament ; hemd of hairpin: Bronze Are.  Earope 101,541
No, 4. Ancient Roman glass: tollet bottle ; 101, 906
No. b Ancient Roman glass; toilet hottle : s . 05,840
No. . Modern glass; American; Tiffany. G, 446
No. 7. Modern glass: American: TifMany . A3

Na. 8, Modern glass; American; Tiffany.

BRERIES S.——ENAMEL.
Plate 44,

The dimm‘-‘{‘l':'_.‘ of processes by means of which glassy compounds
could be produced on or applied to the surface of earthenware by
the aid of fusion opened new fields to the worker in clay and the
decorator of metal. When the glassy substance is distributed in
movre or less transparent film over the surface of objects treated, it is
usually classed as glaze, but when rendered opaque by the addition
of color, and especially when applied in thick bodies as decoration,
it is known as enamel. As applied to metal surfaces there are three
well-marked varieties—surface enamel, champlevé enamel, and cloi-
sonné¢ enamel. In the first vase (No. 1) the colored glass is applied
to the plain metal surface: in the second vase (No. 2) 1t fills in de-
signs excavated in the surface of the metal: and in third vase (No.
3) the design is outlined by metal wire fixed to the surface and then
filled with colored glass, Five successive stages in the progress
of the latter work are shown.

No, 1. Vase: porcelain with lacguer--cloisound  decoration,

No, 2 Vase:; enamel on metal. China.
Moo S Five successive stazes in the clolsonnd process,  Japaon,

HISTORY OF SCULIMTURE.

The term sculpture is here applied to the whole range of processes
and produets pertaining to the shaping of stone, but is not extended
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to the modeling of pastic materials, the shaping of metal or the
carving of wood, bone, ivory, or other hard substances. The history
of this art, briefly epitomized here, constitutes a most important
chapter in the record of human progress, for its products tell an
elogquent story of technical development and at the same time preserve
invalnable records of the history of religion, esthetics, and general
culture. It is observed that with very primitive peoples the shaped
forms are implements and utensils merely, but that with advancing
culture life forms, generally as symbols, gradually appear, and that
in civilization realistic and ideal phases are prevalent,

A striking illustration of the condition of the art among primitive
races is found in the work of the prehistoric peoples of central.
northern, and western Europe. Examples of this work are shown
in series 1. This phase of sculptural development is duplicated in
the more primitive stages of our native American work (series 2,
Nos. 1 to 6), but many of the American tribes had advanced far
bevond this, and, as seen in the continuation of series 2, had acquired
very considerable skill and taste in the treatment of life forms,
Sertes 3 illustrates the tools and utensils employed in the art.

FIBST STEPS IX SCULPTURE,
'lite TH)

Indlian flint falers—Primitive peoples shape stones by four pro-
cesses—flaking, pecking, abrading, and cutting. Fracture processes
were probably first to come into general use. Splinters or flakes
produced by striking one brittle stone against another become useful
as arrowheads, knives, perforators, and scrapers. Skillful flaking
enables the workman to shape implements with great neatness.
Larger implements were made by flaking an entire stone, thus re-
ducing it to the form of a blade. The most remarkable work of this
class known is that observed in a variety of large flint knife found
oceasionally in ancient Egyptian tombs,

The figures here shown represent Powhatan Indians, of Virginia,
engaged in shaping rude implements from quartzite bowlders. The
scene is Iaid in the ancient quarries on Piney Branch, near Sixteenth
Street. in Washington City, where vast numbers of implements were
made by the aboriginal occupants of this part of the Potomae Valley.

SERIES 1. —EURODFEAN SCULPTURE.
Plate 51,

Nocl Simplest forms of  shaped  stone: paleolithie implements: England,
Process: Flaking with stone hammers._ _ 172 644
No 2, Bimple flakes used as tools: also cores from which they are struck.
Europe, ) B8], 09, 008
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Nood Neatly shaped jmplements; Stone Age; Europe. Process: Flaking by

percu==ion amnd possibly also by pressare_ 1022 30144, 287 072
Nowd, Highest forms of European ilaked implements ; upper limit of shaping
by Hlaking process; Stone Age__.__ e e ms e JOODGS, 104,074
Noo b Implement vroughed out by flaking banuners and finished by abrading
process.  Northern Europe. ... L LA - 186,738
No, . Tmplements reduced to general shape by pecking amd tinished by abrad-
Ing process. Hurope_ ____________. o R ST BT et LG4 (2
Nin 7. Highest forms of shaped stone |nmluw-d In Ihml:ﬂ.— Age races of Central

Europe.  Pecking-abrading processes cemee 100,720

SERIES Z——ANORIGINAL AMERICAN sCULPTURE.
Plates H2-04,

The American tribes seem to have displayed a strong predeliction
for sculpture. They shaped their stone implements with great skill
and delighted in the representing of animal forms. Religious motives
inspired most of the more elaborate work. although esthetic apprecia-
tion was not wanting.

The series of objects here presented covers nearly the full range
of native achievement, although the best examples shown fall far
short of the highest types of Aztec and Maya work. The simplest
forms are shown in plate 52, and a series of progressive steps lead up
to the higher forms in plates 53, 54. It is believed by some that
germs of culture have oceasionally reached America from other land-
and that sculpture on this continent is not wholly of native growth.

Many tribes are still practicing the lowest forms of the art, while
others, such as the Northwest coast peoples, are well advanced.

No. 1. Simple flakes used as implements and worked into useful forms; also a
core like those from which they were struck. American Indians.
No. 2, Implement roughed out by flaking a single stone. ... 169,943
No. 3. Progressive form from a single stone__ .. i e 202,105
No. 4. Further work In producing a flat blade. ... ______ 208,100
No. 5. Finely worked implement made by skillful chipping. Missouri... 137,927
No. 6, Implements roughed out by flaking and finished by abrading processes,
55,276, 116,272, 147,665
No. 7. Highest type of form und finish by this process. Porto Rico, West

:T0) - NSO S o | SO0 et SRS S S | (1! | o
No. 8 Celt showing work in representing a human figure. Elementary life-
form sculpture. Santo Domingo... . e 220,535
No. 9. Implement roughed out by pecking. Georgia_ ... __ .. 170,805
~o. 10. Pecked implement, partly smoothed surface. Georgin__ . 170,333
No. 11, Highly finished stone ax worked into shape by pecking. West Vir
Einla. . A SRR el TRRES

No, 12, Stone hammer, =-I|.u\.-.1m: rude seulpture by pecking.  Elementary stage of
life-form sculpture. Alaslka.

No.13. Human figure. Water-worn stone inodified to represent features in -
lief, New Mexico.

No.14. Human fizure. Bloek of stone with most work done in freeing the head.
Eentucky.

No. 15. Human figures, Block of hard stone with head worked ont.  Mexico.
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No. 18. Human figure. Hend and legs worked out, body a mere hlock.
No.17. Human figure. Body, head, and arms posed and well worked oot in i

round.
No. 18. Human figure with free limbs. Worked in relief and posed. Costa Rica

No.19. Human and animal figures posed and in action, American Indinn-

Northwest coast. -
Mo, 2. Masks in serpentine and onyx, showing appreciation of facial charac
tere. Larger mask probably a portrait. Mexico. (Three to right in

lower row.
SERIEE 3. —IMPLEMENTS USED IN BHAPING STONE,

Plates 5l and 56,

The series begins with the stone hammer, used very generally by
primitive peoples in shaping stone. Analogous forms of the tool
occur the world over, and European and American forms are iden-
tical. In shaping brittle stone the discoid or globular hammer (Nos.
1. 2, and 4) is held in the hand and flakes are removed by sharp
blows, while tough varieties are shaped by pecking, or bruising, and
grinding. The bone implement (No. 3) is used in removing small
flakes or chips by pressure (see result in No. 4, series 1, and No. 5,
series 2). Drills (Nos. 6, 7) are employed in perforating or in deep
cutting. The core made by the copper tubular drill is shown in lower
figure 7. Abrading stones (No. 5) serve to rub down surfaces and
sharpen edges, and chisels (No. 9) are employed in carving soft
varieties of stone, as soapstone, shown in lower figure 9. The shaping
instruments of advanced peoples are of metal (No. 10), but are ex-
tremely simple, save where a machine is used as the motive power.

No. 1. Hammerstones made of bhoulders and used in tI:q-I;im.i: stone.  Stone Age,

Europe and America furnish identical forms___ _____ 231 866, 231,865
No.Z. Hammerstone, artificial shape. Uped in flaking and pecking stone:
Stone Age. Euarope and America furnish identical forms._____ 172,758
No. 3. Implement of hone used in flaking stone by pressure. Alaskan Es-
RO e e e e Ll e e 176,540
No. 4. Pitted hammer used in flaking and pecking stone; Stone Age. Europe
and America furnish identical forms___________ ____________ 131,526
N0, 5. Abrading =tone; Stone Age. Europe:; Amerfea__________________ 931 88]

No. & Drill.  Section of cane used in boring stone: sand used with drill as=
cutting agent. American Indians.

No. 7. Tubular drill. Copper and partially drilled stone implement ; sand used

with drill as cutting agent. American Indians_______ - ———, 45,588

No. 8. SBawing tool of slate and specimens of sawed stone. Alnskan Eskimo.

06,666, 44,621

(NoTe.—The modern diamond drill, which works by abrasion by fixed din-

mond points, would rome here,)

No. 9. Stone chizel for cutting soapstone and plece of the shaped stone,  Aweri-

T e R 3,480
No. 10, Seulptor’s four essential tools: () Bow drill, (L) drove, (e} tooth
chisel, (d) mallet, (e) chisel, (f) point.___ ___. e 34 86

{Note.—The machines used in cutting stone which are in general p=e mark
the great advance of the stoneworking industry.)
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HISTORY OF FIRE MAKING.
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HisTory oF FIRE-MarInG ToOOLS,

FoR EXFLANATION OF PLATE SEE Pace 2.
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MakinGg FIRE BY FRICTION,

FOR EXPLAMATION OF PLATE SEE PAGE 5.
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HisTorYy oF LAMP.
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. 5 NATIOMAL MUSELM PROCEEDINGS, VOL. 60. ART. & PL. 3

HisToRY OF SPOON.

FoR EAPLANATION OF PLATE SEE FAGE 3
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HisTory oF CuP,

Foit EXFLAMATIEN OF PLATE sgf sacg 10
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HisTory oF TosBacco PIPE.

F3R EXifLaMaTion OF PLatTE SCE Page 10,
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HisTory oF EUROPEAN AX.
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ZUNI INDIAN WEAVER.
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History OF METAL WORKING.
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HisToRY OF TOOLS FOR METAL WORKING.
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