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THE next United States Congress will act on a bill,
reported in the last Congress, in support of an Inter-
national Commission to agree on standard tests for
color blindness and standard requirements for visual
power in navies and merchant marines. Dr. R. Joy
Jeftries, A. M., of 15 Chestnut street, Boston, Mass.,
will be glad to have public or private statistics or
information in relation to this subject.

—— e —————

The attention of those interested in Hyglene reform
is directed to the Hygiene Convention and Exhibition
of inventions, mechanical contrivances and processes
relating to sanitary and household economies to be
held at Wellesley, Mass., commencing November 3rd,
and ending November the gth.

A most attractive programme has been arranged,
which reflects the highest credit on those who have
organized the arrangements. Tickets and programmes
can be obtained at the St. Nicholas Hotel, New York ;
Hotel Wellesley, Wellesley, Mass., or of the Execu-
tive Committee, 158 Tremont Street, Boston, Mass.

THE COMETS.

There are now four comets visible with a good tel-
escope, but none of them can be seen with the naked
eye. They are all growing fainter, and after a few
weeks they will become invisible, even in the most
powerful telescopes.

The first is the one discovered by Mr. Scheaerbele
at Ann Arbor, Michigan. This is in the morning sky,
and its position for November 4 will be:

A. R. = 5h. 18.gm. Decl. South = 7" 33',

The second is the one discovered by Mr. Hartwig,
at Strasburg, Germany; and also, independently, on
the next night by Professor Harrington, of Ann Arbor,
Michigan. The position of this comet on November
2 will be :

A. R. = 18h, 2.7 m. Decl. North = ¢° 59/,

It is thought by Professor Winnecke that this comet
is a return of the one of 15006,

The third is the comet discovered by Mr. Lewis
Swift, at Rochester, New York, on October 10. This
is a faint object, and its position on November 2 will
be nearly as follows :

A. R. = 22h, o.om. Decl. North 34° 15'.

No orbit of this comet has been computed.

The fourth comet is the one with a period of seven
and a third years, and known as Faye’s, having been
discovered by M. Faye, of Paris, in 1843. The orbit
of this comet has been investigated in an admirable
manner by Professor Axel Moeller, of Lund, Sweden,
and its motion is nearly as well known as that of a
planet. The ephemeris furnished by Professor Moeller
for the present return is almost exactly correct, The
position of this comet for November 2 will be :

A.R. =22h. 53.5m Decl. South = 0 235’,

Since this cometis always at a great distance from the
sun, it is a faint object, even on the most favorable
occasions. It will soon be invisible except in the
larger telescopes.

Washington, Oct. 28, 1880 A. Harii.

ETHNOLOGY.*

FRAGMENTARY NOTES ON THE ESKIMO OF CUMBERLAND

SOUND.

By LupwiG KUMLIEN,
IIL

Since whalers began to cruise in the Cumberland
waters, they have found that it is decidedly to their
advantage to hire boats’ crews of natives to assist in
the capture of whales. They make good whalemen.
When such crews are secured, they wisely count in all
of their family in the bargain, so that to secure the
services of a crew of seven men one must feed thirty
or more, While working for whalers, the Eskimo de-
pend almost wholly on the ship for their food supply;
as a consequence, they are fast becoming poor hunters
and prefer to lounge around a vessel and pick up such
scraps as offer themselves rather than to strike out for
themselves and live independently and in comparative
plenty.

As to meals, or regular meal-times, they eat when
hungry, if they have anything. ~ They always eatin the
morning before going out to hunt; but the principal
meal is in the evening, on their return.  When sup-
plied with rations by the ships, they often have their
regular meals aboard ; but this does in no wise hinder
them from taking their usual evening allowance of
raw meat when they return to their huts.

That the Eskimo possess considerable powers of
abstinence cannot Dbe disputed ; but it is not so
remarkable after all, for they certainly have had ample
experience in this direction. That they are able to
bear temporary or sustained exertion better than the
whites is doubtful. They are acclimated and have
clothing suited to the climate, and readily adapt them-
selves to the rude shelter of a snow-bank, if necessary ;
but give a healthy white man as good clothes, and he
will stand as much fatigue, and perhaps more.

While hunting with the Eskimo, we often had our

noses and faces frozen, when the cold did not seem to
affect the Eskimo in the least ; but when it came to a
tramp through the snow all day long, few of them would
stand it any better than we could.

Some have judged their powers of endurance from
the manner in which they will follow their game; but
it seems to us thatit is rather their wonderful patience,
for we have known them to follow animal tracks for a
whole day, when we confess we could not discover
the faintest trace of a track, except at long distances
apart. They will discover many traces of animals on
the snow that a white man would pass by and not
notice. When traveling either on the ice or water,
they make the journey by short, easy stages, stopping
as soon as they feel the least tired, and recruiting ; if

# Bulletin (rs5) of the United States Nation-1 Museum. Contributed to
the Natural History of Arctic America, made in connection with the
Howgate Polar Expedition, 1877-78.
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they were required to walk a given distance, as on a
regular march, they would give out.

The Cumberland Eskimo are known to make better
and more beautiful clothing than the tribes of North-
ern Hudson’s Bay and Straits.  During the summer,
and, in fact at all seasons, except when the weather is
very severe, the outer garment of the men is made
from the skins of adult—or, more properly speaking,
yearlings, as they are the best— Pagomys fatidus. In
very cold weather, they betake themselves to deer-skin
clothing ; but as these clothes are less strong than the
sealskin, they make the change as soon as the weather
permits. The women wear the deer-skin clothes much
later in the season than the men ; their dress is also
made of the same kind of seal, unless they are fortu-
nate enough to procure Collocephalies vitulinus, which
skins are so highly prized that they use them even
though there is only sufficient for a part of the fronts
of their jackets.

Both the men and women wear a garment the ex-
act duplicate in shape under the outer one; this gar-
ment is made either from the young seal in the white
coat or of reindeer.

The coat of the men does not open in front, but is
drawn on over the head like a shirt, and has a hood
that fits the head snugly, while the woman’s hood is
large and loose, and the jacket is quite loose-fitting,
5o as to receive the child, which is always carried mn
the hood. The woman’s jacket further differs from
the men’s in being shorter in front, and ending in a
rounded point, while behind it reaches quite to the
ground in the form of a lance-shaped train. This
appendage is caught up in the same manner as the
fashionable train of the present day among civilized
nations, when the condition of the ground is unfavor-
able for its trailing. After all, is not this fashion bor-
rowed from the Eskimo? There is often an approach
towards this prolongation in the men’s jackets, espe-
cially when made of deer skin, but never so long as
on the woman’s. Neither do little girls have a long
train to the jacket; but as soon as they arrive at the
age when they are no longer looked upon as children,
they learn to imitate their mothers. There are never
any pockets in the jackets of either sex, the hood
serving for this purpose.

The pants of the men are made from the same
material as the coat, with the exception that the young
seal in the white coat is often used for the outer as
well as the inner garment. The pants reach only to
the upper part of the pelvis, and are kept up by means
of a string around the body. They reach a httle be-
low the knee, where they are met by the boots. When
made of deer skin, they are usually ornamented by
fringes of cut skin around the lower edges.

The women’s pants differ from the men’s in being
composed of two separate pieces, the lower reaching
from a little below the knee to the middle of the thigh,
and are kept in place by a string which runs to the
upper edge of the other portion. The lower portion
of these pantaloons is removed while they are at work
in their 1gloos, and the bare thigh used, as a board
would be, to lay the seal skin on while cleaning the
blubber from it. The women have the habit of thrust-
ing their hands between the upper and lower panta-
loons the same as we do in a pocket ; in fact, they use
this space as a sort of pocket.

Little girls wear their breeches like the men till
they get to be ten or twelve years of age. Verysmall
children are dressed in a fawn-skin jacket without at-
tached hood; but their heads are, nevertheless, well
bundled up in a double fawn-skin hood that fits the
scalp closely. This hood is never removed, except
perchance by accident, till the child outgrows it. The
lower extremities are usually not clad at all.

The children are carried oz the mother’s back in-
side her jacket. The cut of the jacket is such that
the child goes down as far as the mother’s waist, when
the closeness of the jacket prevents it going any far-
ther. The hood allows the child freedom for its arms
and head, but the legs are cramped underneath its
body, and this is probably one cause of bow-legged-
ness and possibly the shortness of the lower extremi-
ties. I have seen the Eskimo mother, with a child
fast asleep in her hood, building a toopik. This work
often necessitated her stooping over so much as to
seemingly endanger the dumping of the infant over
her head on the ground; still, it did not seem to in-
convenience the child in the least as it slept soundly
through the whole proceeding.

The kdmnik, or, as generally pronounceaq, uimnimning,
or boots, are principally made from the skins of adult
Pagomys jfatidus, with the hair off, the soles being
made from the skin of ZPhoca barbata. For Winter
wear a very beautiful and serviceable boot is made
from the skin of reindeer legs sewed together length-
wise; they are used only in dry snow, being quite use-
less when the snow is wet. Another style of boot is
to have the leg of netsick skin, but with the hair on.
These boots reach nearly to the knee, and are kept
in place by means of a string around the top, and also
secured by a seal-skin cord passing over the instep
and around the heel. They are generally sewed with
sinews from reindeer; but for boots the sinews from
the dorsal vertebrae of Beluga catodon are preferred
when they can be procured.

The stocking worn next to the foot is of heavy rein-
deer skin, the hair side next the foot; they reach
above the knee. Over the stocking is worn a sort of
slipper made from the eider-duck. The bird is skinned
by making an incision on the back near one wing;
through this opening the body is removed. The skin
is cleaned of the fat by the Eskimo’s teeth, and the
skin farther prepared by chewing it. The tail-feathers
are removed, and this end becomes the toe of the
slipper, the feather side being worn inside. Its upper
edges are bound with some kind of skin to give it ad-
ditional strength, and if the entire slipper is covered
with cloth will last a long time. They are very warm
and comfortable. Zarus glaucus is often used for this
purpose. For children they use Uria grylle and Rissa
tridactylus skins. Over all this is worn another slip-
per made from the netsick skin, with the hair on, and
the hair side worn outward and the hair pointing from
the toe backwards. This very much facilitates the
drawing on of the boot.

For summer wear the young of the netsick in the
woolly coat is substituted for reindeer for the stock-
ings. Dog skin is also sometimes used for stockings,
but not so commonly among the Cumberland Eskimo
as among those of Hudson’s Straits, who use dog
skins for pants as well as stockings.
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All the clothing is sewed with sinews, reindeer or
white whale. The reindeer sinews are dried in bulk
as they come from the animal, and are split off as
needed. The fibres are separated as fine as neces-
sary, and then drawn quickly between the teeth to se-
cure a more uniform size. The women all sew
towards themselves, using the thimble on the first
finger; they seldom use but one kind of seam: the
edges of the skin are carefully matched together, and
joined by sewing over and over the overcast seam.
Their thimbles (called #/4i4, also signifies first finger)
are made from the skin of Phoca barbata ; in shape
they are merely an oblong piece sufficiently large to
cover the point of the finger; a rim is cut around the
outside edge for about one-half its length ; this forms
a sort of loop under which the finger 1s passed, and in
this manner it is kept in place. We found this
style of thimble much more convenient than the
metal one of the usual form.

Very few of the Cumberland Eskimo at the present
day use anything but steel needles, or bone ones
made after the same pattern. We have seen an in-
strument said to have been used as a needle that is
considerably different from anything we ever saw be-
fore. An Eskimo brought it to us and wanted a
hatchet in exchange. We thought it certain he
would return and offer to trade at our terms; but he
did not, and we never saw him again. This tool was
almost exactly like an awl in shape, but had an ey
near the point. They must have had to thread this
instrument for every stitch. The needle part was ap-
parently of deer horn and the handle of walrus ivory.

The favorite and principal tool of the women is a
knife shaped like an ordinary mincing-knife.  Nearly
all the Cumberland Eskimo have now procured iron
enough from some source or other so that they can
have an iron knife of this pattern. Before they could
procure enough iron they made the knife of ivory, and
merely sank flakes or pieces of iron into the edge, in
the same manner as the natives of North Greenland
do at the present time. This same practice of sinking
iron flakes into the edge was also used on their large
skinning knives, which were made from a walrus tusk,
and much after the pattern of an ordinary steel
butcher-knife. Some of these ivory knives have no
iron in them; but at the present time they are used
principally, if not entirely, for cutting snow and re-
moving ice from their kyacks.

The women seldom use any other kind of knife
than such as just described. With them they remove
the blubber from the skins, split skins, cut up meat,
and, when sewing, this instrument is used instead of
scissors. They begin a garment by sewing together
two pieces of skin and shaping them as they go along
by means of the knife, cutting for an inch or two and
then sewing. They always pus/ the knife from them
when working it.

Tattooing does not seem to be as prevalent now as
formerly, for it is mostly on the aged women that one
finds it at present. The markings resemble India ink
in appearance, and are done with gunpowder at pres-

“ent. - Still, some use the old method, by taking the
juice of Ficus vesiculosus, L. (or a closely allied spe-
cies) and some small algee that apparently contain a
good deal of iodine, and mixing with lampblack.

Instances came under our observation of people of
apparently great age——say seventy years and over, to
judge from appearances ; they had gray hair (a rare
thing among the Eskimo), and were nearly blind ; the
women had the teeth worn close to the gums by chew-
ing skins. : ’

Tt is impossible to arrive at any definite conclusion
regarding their age, as they keep no record of time,
and can not refer to any past event by any means of
notation. We could not learn of the rudest attempt
at picture-writing or hieroglyphics; and, as they pos-
sess no records whatever, their traditions are handed
down from generation to generation without being
fixed by any means which allow even an approximate
estimate of their growth and prosperity.

Most of them are unable to count beyond their
ten fingers, and many are unable to go over six;
some, again, are said to have names for numbers to
twenty, but they are few. ~The numerals are differ-
ently pronounced, and we found difficulty in getting
one sufficiently conversant with them to give us the
numerals to ten.

One =Aztdusa, or atausat.

Two = Mdc/ho.

Three = Pingasuit, or pingasat.

Four = .Séseminé, or sesemat.

Five = 738dlimené, or tédlimat.
Six==Aukbinigan.
Seven=_2Fingasiing (?).
Eight=Aukbinigan-machoni (6 and 2).
Nine==.Sc/isc/iimani (? ?).
Ten=Kowolin.

Above ten they are said to count their toes and
take ten and one, ten and two, &c.; but we were
unable to find one who knew their names. They will
tell you they have caught seals or birds up to six,
but if more they generally put it @mashuadly (a good
many), which may be any number from seven up-
wards.

In the treatment of the sick they are very super-
stitious, and in fact they resort almost entirely to their
ancoot, angekoks, or medicine men.

The following is a Greenlander’s legend that pro-
poses to give a reason why people die: ““The cause
of people’s dying is laid to a woman, said to have dis-
coursed thus: ¢ Let the people die gradually, other-
wise they will not have room in the world.””

Others relate it in this manner: “ Two of the first
people quarreled. Onesaid: ¢Let it be day and let
it be night, and let the people die” The other said :
¢ Let it only be night and not day, and let the people
live. After a long wrangle it came to pass as the first
had said.”

It is interesting that this same curious legend exists
among the Eskimo of Cumberland Sound; they say
though that “those who quarreled finally arranged
matters and had both en#ire day and entire night at
the different seasons, so that both parties might be
suited.”

The lungs of Zepus glacialis ave considered as a
sure cure for boils and all manner of sores; they
draw, they say, and their manner of applying them is
the same as we would a poultice, They must be
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applied as soon after the animal’s death as possiblc,
and while they are yet warm.

In cases of scurvy they never use Coc/liaria, but
the stomach of a freshly killed reindeer, with the vege-
table contents, instead. If the scurvy patient be very
bad, the limbs are bound with pieces of the deer’s
stomach, whale or seal’s blubber, or any kind of fresh
meat. If a whale can be caught at such a time, the
patient is sometimes bodily shoved into the carcass,
or the lower extremities only are sunken into the
flesh.

The most prevalent disease among them seems to
be lung disease; it is alarmingly common; and con-
sumption probably kills more than all other diseases
combined.

The whalemen have introduced venereal diseases
among them, which have spread at a terrible rate,
and devastate the natives almost like a pest.

I could not learn that they have any knowledge of
the medical properties of any plant or shrub. Some
of the coarser kinds of a/ge are procured at low tide
from the cracks in the ice, and eaten raw, but only
because they are fit to eat, they say; the roots of
Pedicularis are also sometimes eaten.

When the women are about to be confined they
are placed in a small snow-hut, if it be winter, and in
a little skin tent, if summer, by themselves. Their
only attendant is a little girl, who is appointed by the
head azncoot of the encampment. A little raw meat—
deer, if they have it—is put into the hut with her, and
she is left to give birth to the child as best she can.
The reason she is removed from her tent is, that
should mother or child die in the tent nothing per-
taining to the equipment of the establishment could
ever be used again, not even the tent-covering or the
husband’s hunting-gear. In some instances they are
obliged to modify this custom somewhat. We have
known them to cut the tent-cover about two feet from
ground all around and use the upper portion. A man’s
wife accidentally shot herself in her igloo, but the gun
was too great a sacrifice; he used it, but the rest of
his household effects were left to waste away where
they lay. We knew of another instance where the
tent-poles were brought into use again in the course
of a year after a death had occurred beneath
them.

As soon as the mother with her new-born babe is
able to get up and go out, usually but a few hours,
they are taken in charge by an aged female ancooi,
who seems to have some particular mission to per-
form in such cases. She conducts them to some level
spot on the ice, if near the sea, and begins a sort of
march in circles on the ice, the mother following with
her child on her back ; this manceuvre is kept up some
time, the old woman going through a number of per-
formances the nature of which we could not learn,
and continually muttering something equally unintel-
ligible to us.

The next act is to wade through snow-drifts, the
aged ancoot leading the way. We have been informed
that it is customary for the mother to wade thus bare-
legged, but (whether from modesty or the temperature
of —50° F. we cannot say) on some occasions this
part of the performance is dispensed with.

When a sick person gets so far gone that they deem
recovery improbable, he is removed from the hut, and

either dragged out upon the rocks to die, or a little
snow shelter may be constructed for him, and some
scraps of raw meat thrown in to him. Usually such
proceedings are apt to end fatally to the patient, even
though his ailment might not have been so dangerous
had proper care been taken. We know of one in-
stance where a man was thus put out to die seven
different times; but he recovered and crawled back
to his igloo, and looks now as if he was good for a
number of years yet. Stories are common of how
aged and infirm people are put out of the way by the
younger ones, to rid themselves of a useless burden;
but of this we know nothing from personal observa-
tions, or from reliable sources.

Occasional instances of suicide happen, generally
when the person is afflicted with some incurable dis-
ease. Hanging seems to be the favorite mode of
killing themselves.

The ancoof's manner of operating is various, and
almost every one has some method peculiar to him-
self. We could get but a glimpse of some of them,
as they are averse to having a white man witness

- their performances, and we had the greatest difficulty

in getting any one to explain to us their meaning. The
following legend is supposed to give the directions for
becoming an ancoot, it 1s interesting that this legend
does not differ essentially from the Greenlander’s.
(Vide Greenlands nye Perlustration, Eller Naturel-
Historie, Hans Egede, 1741.)

We would here add that those who become ancoots
are only such as are naturally possessed of a more
penetrating mind than their fellows, generally the big-
gest rascals in the encampment, who seldom pay any
attention to what is right or just, but ply their vocat
tion so as to win for themselves renown among. their
fellows, and possess themselves of any coveted article
as remuneration for their services.

Any one wishing to become an ancoot must-go
away a long distance from where there is any other
person. Then he must find a large stone, and seat
himself by it, and call on Zvrngarsuk.* This spirit
will then make himself present to him. The would-
be ancoot will at first be very much frightened at the
arrival and appearance of this spirit, so much so that
he is seized with severe pains, and falls down and
dies, and remains dead for three days. Then he
comes to life again, and returns home a very wise
man.

An ancoot's duty is, first, to mutter over the sick,
that they may become well again ; secondly, he will
talk with Zorngarsuk, and get information from him
as to how he must manage so that they will have suc-
cess in their undertakings; thirdly, of him he learns
if any one 1s about to die, and what the cause is, or if
some unusual death or misfortune is about to occur
to the people.

Their devotion and belief in the ancoots are unlim-
ited ; they can never be induced to trespass on the
commands or disbelieve the prophecies of these im-
portant personages. When one has been a very suc-

* Torngarsuk of the natives of South Greenland, and Zormarsus of
North Greenland, is the highest oracle, the master spirit of these people.
There are many spmts of less power, called Tornet,; these can be seen
cnly b{ the angeko/.s after their meeting with Tarngarsuk Ita
that this word signifies the greatest spirit of Good, as well as ofp%vll
They now call the Devil 7orngarsuk,and in their 'ancient beli f their
God, so to speak, the same.
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cessful ancoot for a long time he may become a great
ancoot; this necessitates a period of fasting, and then,
as the story goes, an animal they call amasook (the
same word 1s used for wolf, and for an animal which
is probably mythical, unless it can be a G#/o) comes
into his hut and bites the man, who immediately falls
to pieces; his bones are then conveyed to the sea,
where he lives for some time as a walrus; he finally
returns among his people, a man in appearance, but
a God in power.

If the prophecy of an ancoot does not come to pass
as he had said it would, any phenomenon of nature,
as a halo, corona, aurora, etc.,, is sufficient to have
broken the spell, and the ancoof loses nothing of his
reputation by the failure, for it is then believed that
the measure, whatever it might have been, was not
pleasing to Zovrngarsuk. ;

The people come to these soothsayers after all
manner of information. We knew of one case where
a young woman asked an ancoof if her yet unborn
child would be a boy or girl. He retired outside the
hut for a few moments, and when he returned he said
it would “be a boy”; but he adds, “If it is not a
boy, it will be a girl” ! For this valuable information
he charged three seal skins and a knife. As a gen-
eral thing, the awcoots are paid according to their
reputation ; still, it is very seldom they refuse to give
them what they ask for in return for their valuable
services.

They seem to have an idea of a future state, but
what we denominate as the region down below they
consider as the best place. In Egede’s ¢ Greenlands
nye Perlustration, year 1741,” is given a legend which
is almost exactly the same as one that is found among
the Cumberland Eskimo at the present day. But
‘Egede says, in the Danish translation, ¢ Himmel,”
heaven, as though this was the equivalent for the
Greenlander’s word ; the Eskimo of Cumberland say
“topani,” which means simply “up.” They do not
distinguish any difference in the soul's condition after
death, or rather of the two places where they expect
to live hereafter ; one differs from the other only in
this wise, that if death is caused by certain means
they go to the one, and if they die a natural death
they go to the other.

The following is their idea of the future: “1In the
spirit-land @/ will have it as good or better than they
had it on earth.” Yet they designate two places
where the soul goes after death, viz: “Some go up;
others far down into the earth.” But the lower place
is considered preferable.  This is described as a
beautiful land, with everlasting sunshine, where the
seal and reindeer abound in fabulous quantities, and
food is consequently abundant. To this latter place
go only such as are killed by other Eskimo, women
who die in child-birth, such as drown in sa/¢ water,
and w/alers; they think, this being the better place,

it is a sort of recompense for the suffering they under-

went on earth ; all the rest go up.

In this connection, we will mention that the Cum-
berland Eskimo think the awrora borealis is the
spirits of dead Eskimo dancing and having a good
time generally. It has even considerable influence
over them, and they are well pleased to see a bright
aurora. 'The Greenlanders, on the other hand, say it
is the spirits of dead Eskimo fgAzing.

MULTIPLE SPECTRA!

II1.

I have endeavored to show in the previous articles that
there are many facts which justify the conclusion that the
same elementary substance in a state of purity can under
different conditions give us spectra different in kind. To
those spectra to which special reference is now made the
names of Zned and jfluted have been given to mark' their
chief point of difference, which is that in lined spectra we
deal with lines distributed irregularly over the spectrum ;
while in fluted spectra we deal with rythmical systems.

This was the first point, and I showed that the idea was
suggested that the lined and fluted spectra, though pro-
duced by the same substance, were produced by that sub-
stance in a different molecular condition.

I have pointed out that both in lined and fluted spectra
taken separately there was evidence of still further compli-
cation, that is, that a complete lined spectrum of a sub-
stance and a complete fluted spectrum of a substance, was
the result of the vibration not of one kind of molecule only,
but probably of several.

So that in this view we have to imagine a series, in some
cases a long series, of molecular simplifications brought
about by the action of heat, and ascribe the spectral changes
to these simplifications.

To understand my contention, and one objection which
has been taken to it, in the clearest way, let us suppose
that there is a substance which gives us, under different
conditions, three spectra, which we will term e, 4, and .
My view is that these spectra are produced by three distinct
molecular groupings brought about by successive dissocia-
tions. On the other hand, it is objected that they are pro-
duced by one and the same molecule struck, as a bell might
be struck, 7 different ways by the heat waves or the electric
current passing among the molecules.

In my memoir entitled ‘‘Discussion of the Working
Hypothesis that the so-called Elements are Compound
Bodies,” I remarked as follows :—

‘T was careful at the very commencement of this paper to
point out the fact that the conclusions I have advanced are
based upon the analogies furnished by thosebodies which,
by common consent and beyond cavil and discussion, are
compound bodies. Indeed, had I not been careful to urge
this point, the remark might have been made that the vari-
ous changes in the spectra to which I shall draw attention
are not the results of successive dissociations, but are effects
due to putting the same mass into different kinds of vibra-
tion or of producing the vibration in different ways. Thus
the many high notes, both true and false, which can be pro-
duced out of a bell with or without its fundamental one,
might have been put forward as analogous with those spec-
tral lines which are produced at different degrees of tem-
perature with or without the line, due to each substance
when vibrating visibly with the lowest temperature. To
this argument, however, if it were brought forward, the
reply would be that it proves too much. If it demonstrates
that the /% hydrogen line in the sun is produced by the same
molecular groupings of hydrogen as that which gives us
two green lines only when the weakest possible spark is
taken in hydrogen inclosed in a large glass globe, it also
proves that calcium is identical with its salts. For we can
get the spectrum of any of the salts alone without its com-
mon base, calcium, as we can get the green lines of hydro-
gen without the red one.

“I submit, therefore, that the argument founded on the
over-notes of a sounding body, such as a bell, cannot be
urged by any one who believes in the existence of any
compound bodies at all, because there is no spectroscopic
break between acknowledged compounds and the sup-
posed elementary bodies. The spectroscopic differences
between calcium itself at different temperatures is, as I shall
show, as great as when we pass from known compounds of
calcium to calcium itself. There is a perfect continuity of
phenomena from one end of the scale of temperature to the
other.”

Not only is what may be termed the bell hypothesis op-

1 Contmnued from p. 107,




