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GIANT CREATURES OF PREHISTORIC TIMES.

‘While the vast prehistoric period characterized by
the domination of great and small animals like, and
Yyet exceedingly unlike, those with which we are ac-
fquainted is tremendously interesting, not only to the
student of paleontology, but to the layman as well, that
prior age, older and gredter, wherein the reptilian
order flourished is still

Scientific American

importance of the discovery was deemed sufficient to
warrant the sending of an expedition to this region.
Accordingly, the American Museum dispatched a party
to this part of Montana in the summer of 1902 under
the leadership of Mr. Barnum Brown. The quarry was
located about 130 miles northwest of Miles City, in
Dawson County, on the old Max Siber ranch, and from
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instance in question was quite the reverse, for within
a few hours the quarry had been definitely located,
and after nearly eight millions of years of obscurity,
Tyrannosaurus Rex was about to be haled forth into
the light of scientific investigation.

In September of 1902 the entire number of the bones
in sight was removed from the sandstone hill wherein
the quarry 1is situated,
and it was then believed

more fascinating to inves-
tigate. As the major part
of the creatures inhabiting
the earth to-day are mam-
mals, we feel more or less
familiar with that order.
With reptiles in general,
however, the case is differ-
ent, for the existent repre-
sentatives have so hope-
lessly degenerated, or are
50 totally different from
their Cretaceous, Jurassic,
or Triassic ancestors, that
the contemplation of many
of these giant creatures
arouses in the mature
mind that same wonder
with which a child re-
ceives its first fairy tale.
And to the uninitiated the
science of paleontology
seems almost to deal with
magic—a magic through
the exercise of which we
are enabled to gather from
the study of a few fossil-
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that all the fossils at that
locality had been recover-
ed. At present these,
comparatively small in
number, but formidable in
size, are already on exhi-
bition in Dinosaur Hall,
and they include six great
vertebre, a small humerus
—supposed to belong to
this animal—portions of
the skull and jaws, and
the ilium, pubis, and
ischium. The last three
are the pelvic bones,
which are separate in
‘reptiles, while in the
order Dinosauria the pub-
is and ischium were the
two greatly developed,
d o wn w a rdly-projecting
members which, supplied
with pads of -cartilage,
were used to rest upon, as
shown in the accompany-
ing illustration of the

ized bones, not only the
probable size, form, char-
acterization, and appear-
ance, but the general hab-

The Triceratops, a Formidable Creature of the Age of Reptiles, Existing When Tyrannosaurus Rex
Flourished and Thought to Have Been Preyed upon by That Giant Lizard.

Hadrosaurus, a contemp-
orary of Tyrannosaurus
Rezx. The  Triceratops,

illustrated in another en-

its and methods of life as
well, of organisms that ex-
isted mot thousands, but
millions of years ago.
The advancement of
paleontology in this coun-
try, and in general, is due
in many particulars to the
American Museum of
Natural History of New
York city. The readers of
the SCIENTIFIC AMERICAN
are familiar with one of
these, the great Bronto-
saurus restoration, which
was executed by the De-
partment of Paleontology
of that institution, and
which at present is the
center point of interest in-
the great Dinosaur Hall.
Within a few months there
will be added to the col-
lection another mounted
specimen of the giant
saurians which, while in-
ferior in size, is undoubt-
edly not less remarkable
in its characteristics than
the huge ‘“thunder saur-
ian” already on exhibition.
This is one of the great
carnivorous dinosaurs of
the Upper Cretaceous or
“Laramie” age; and as it
greatly exceeds in size any
known carnivorous land
animal, Prof. Henry F.
Osborn, Curator of the De-
partment of Vertebrate
Paleontology of the Mu-
seum, proposed to make
this the type of a new
g enus, Tyrannosaurus.
Thus the public has with-
in recent weeks become
quite familiar through the
newspapers and periodi-
cals with Tyrannosaurus
Rez, or as the reporter de-
lights to put it, King of
Tyrant Saurians. It is not

graving herewith, was
also a contemporary of
Tyrannosaurus, and was,
it is Dbelieved, together
with the Hadrosaurus, the
principal prey of the great
carnivore.

The large illustration
depicts two great reptiles
struggling for supremacy.
These are Dryptosaurs,
which, while much small-
er than Tyrannosaurus
and of an earlier period,
were in all probability ex-
ceedingly like the latter in
habits and general ap-
pearance. The restora-
tion is believed to be cor-
rect, though it is not
thought that the animals
ever exhibited such agility
as shown, for none of the
thousands of footprints of
Dryptosaurus that have
been examined is such as
to warrant a conception of
this character. The illus-
trations are after restora-
tions by Charles R.
Knight from among the
large number which 8o
excellently supplement the
exhibition of paleonto-
logic sepcimens at the
Museum. We are indebted
to the Department of Pal-
eontology of the institu-
tion for permission to use
the restorations in pre-
paring these illustrations.

During the summer of
1905, a second expedition
to the region of Hell
Creek under Mr. Brown,
while not sent ostensibly
for that purpose, again
made a number of excava-
tions where the first
Tyrannosaurus bones had
been found, and atthevery
bottom of a four-foot cut

strictly correct to desig-
nate this fossil discovery
as quite recent, for the
first bones found were lo-
cated during the summer of 1902. In 1901 Dr. Horna-
day, Director of the New York Zoological Park, while
on a hunting and photographing trip through certain
bad lands of Montana, picked up a fossil which was
later found to be a Triceratops horn. This was shown
to Prof. Osborn, and after a study of the photographs
of the characteristic bad lands where it was found, the

The Hadrosaurus, a Contemporary of Tyrannosaurus Rex, and Probably the Prey of the Latter.

CARNIVOROUS DINOSAURS OF THE AGE OF REPTILES.

a small stream in the vicinity it took the name of Hell
Creek Quarry. The region comprises one of the most
rugged and picturesque bad lands of the West, accord-
ing to Mr. Brown, whose long experience in work of
this character makes him well qualified to judge. While
a fossil-hunting expedition is often attended by weeks
and months of painstaking but disappointing labor, the

a number of additional
bones were discovered,
including a large hip-bone
from the same specimen.
This success was immediately followed by the insti-
tution of further excavations, and a large cut thirty
feet long, thirty feet wide, and twenty-five feet deep,
produced many other portions of the skeleton. The
operations entailed many weeks of labor in the field,
and promise many more for the laboratory, for the
matrix containing the bones, which were all on one
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Fighting Dryptosaurs. Though Mnch Smaller in Size, These Creatures Doubtless Closely Resembled Tyrannosaurus Rex in Appearance and Habits.

CARNIVOROUS DINOSAURS OF THE AGE OF REPTILES.—[See page 113.]
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level, is a sandstone almost as hard as granite. The
first nine feet of the cut were plowed and scraped out
with the aid of horses; the remainder was removed
by careful blasting. We can easily understand the
extreme delicacy with which the latter operation must
be performed, when we take into consideration the
brittle nature of the fossils, the hardness of the sur-
rounding concretion, and the frequently involved posi-
tions of some of the bones. In fact, it was impossible
to remove many of the fossils individually, so the sur-
rounding matrix was cut out in a block, leaving the
segregation of the bones to the laboratory force. The
largest block weighed 4,100 pounds, and it required
fourteen days’ labor to transport the same to the
railway.

The discovery included so many representative por-
tions of the skeleton of this great flesh-eating dino-
saur, that its general appearance can be described
with reasonable accuracy. Tyrannosaurus, when in
the erect position which in all probability he habitual-
ly assumed, measured about 39 feet in length, and car-
ried his head at a height of some 19 feet above the
ground. Some doubt still exists about the possible
size of the forearm. In the first collection made in
1902 there were a small humerus and a small femur
associated with the Tyrannosaurus bones. The hum-
erus was supposed to belong to Tyrannosaurus and the
latter was restored with a short forearm like the Juras-
sic carnivores, but in the collection of this year there
is a large bone thought to be a humerus, and in  this
case the entire character of the animal would be
changed. The whole matter can be cleared up only by
freeing these new bones from the inclosing rock. He
was practically a biped, with an agile bird-like man-
ner of locomotion. The huge feet, about four feet long
and three feet wide, also-show bird-like characteristics,
with three enormous toes
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defined amount of heat, viz.,, 80 heat units or calories
for each kilogramme at 0 deg. C. (32 deg. Fahr.), each
calorie being capable of heating 1 kilogramme water
(1.06 quarts) at 15 deg. C. (59 deg. Fahr.) through
1 deg. (1.8 deg. Fahr.). Now, as this amount of heat
is derived by the ice from its surroundings, i.e., the
air and other objects it comes in contact with, a
refrigerating action will obviously be produced on the
latter. This process of refrigeration is, however, af-
fected by many disadvantages, the supply of ice pri-
marily involving considerable expense, especially in
the case of an extensive demand. There is also the
nuisance connected with the moisture and dirt of the
ice, and finally the space requirements of the outfit.
Furtheimore, this melting process does not allow the
refrigeration to be carried below the temperature of
melting ice, nor does it insure the dryness of the air,
which is quite indispensable for a satisfactory preser-
vation of food, etc.,, the melting ice producing a certain
quantity of moisture in the cooling compartment.
Mechanical processes of refrigeration have therefore
been resorted to of late years, using a method quite
analogous to melting, viz., -evaporation. When pass-
ing from the liquid into the gaseous state, a sub-
stance consumes a certain amount of heat termed heat
of evaporation. As much as 536 heat units (calories)
are thus required to convert 1 kilogramme of water at
100 deg. C..(212 deg. Fahr.) into steam of the same
temperature under normal pressure. Now, the heat
required for evaporation is derived from the surround-
ings of the hody in the same way as in the case of the
melting process, and these are consequently cooled
down. Carbonic acid, ammonia, and sulphurous acid
have been generally used as refrigerating agents in
connection with vaporization processes, these substances
being vaporized at low temperatures, while capable
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case of two identical cultures, one of which had been
exposed to an ice refrigeration compartment and the
other in a mechanical cooling plant. Whereas a whole
colony of micro-organisms had been evolved in the for-
mer, the culture being partly consumed by putrefaction
fungi, the latter at most shows only small traces of in-
offensive mold, thus illustrating the efficient results of
mechanical refrigeration.

While this process of refrigeration, which in many
cases is utilized in the manufacture of ice, has been
generally introduced in large plants, ships, etc, it has
been impossible up to the present to use it econom-
ically on a small scale or to introduce it into general
practice. The type of apparatus illustrated herewith
has been constructed for this purpose jointly by the
Berlin Electricity Works and the Gesellschaft fir
Linde’s Eismaschinen. This electrically-driven re-
frigerating machine, which is being exhibited at pres-
ent at the permanent electrical exposition of the Elec-
tricity Works, will be particularly welcome to archi-
tects and builders, for the installation of cooling plants
in villas, dwelling houses, etc.

The ammonia refrigerating machine includes a hori-
zontal compressor, consisting of two single-action cyl-
inders with a plunger piston driven from a common
crankpin and running in an oil bath. This machine is
directly operated by a 1.3-horse-power A. E. G. motor
mounted with it on the same foundation plate. The
condenser, where the vaporized liquid is reconverted
into the liquid condition, is located in the iron support-
ing casing, wrought-iron serpentines being provided
for the admission and discharge of the cooled water.

. The vaporizer is located in a cooling compartment

shown in the photograph; but as the apparatus is in-
tended for demonstration purposes only, its dimensions
do not correspond to the full output of the machine.

There is furthermore an

projecting forward, and
one extending backward.
The toes of all four limbs
were provided with great
tearing claws. Enough
skull bones were found to
determine all of the char-
acteristics of the head,
which was far larger and
contained a greater brain
than that of the sluggish
Brontosaurus, and was
provided with great, sharp-
edged serrated teeth, some
of which were six inches
long. Supplied by nature
with such weapons, we can
easily imagine that Tyran-
nosaurus made life miser-
able for some of his more
inoffensive neighbors.

It is almost impossible
to estimate the value of
this find to the science of
paleontology. It has al-

isolated vaporizer beneath
the motor for the case of
the indirect process re-
ferred to above. In this
event a small circulation
pump would ‘have to be
added to the mechanism.
The output of the machine
is about 1,000 calories per
hour with 4 gas tempera-
ture of —10 deg. C. in the
vaporizer and a speed of
400 R.P.M., the correspond-
ing consumption of energy
being about 900 watts. In
order to illustrate the sig-
nificance of these figures,
it may be said that this
amount of heat would be
sufficient to cool about 150
cubic meters of air per
hour from 20 deg. down to
0 deg. C., irrespective of
its moisture.

After the apparatus has

ready caused the reclassifi-

cation of a number of the

great denizens of the earth

toward the end of the age of reptiles, among them the
type Dynamosaurus, another carnivorous dinosaur, and
the somewhat more primitive genus Albertosaurus,
hitherto included in the type Dryptosaurus. The ex-
treme rarity of fossils of this kind adds greatly to the
value, a rarity undoubtedly due to the fact that the
creatures were essentially land animals, that they were
born, lived, and died in the open where their remains
were speedily disintegrated and destroyed. In the
case of amphibious Dinosaurs, on the other hand, the
bodies usually settled to the bottom of the waters
which they frequented, and were gradually covered
over in the formation of the sedimentary rocks in
which we find these fossils to-day. And so the preser-
vation of individuals of the land species only occurred
when the body accidentally became submerged in one
of the waters of the region in which they lived. In
three years’ work carried on by the American Museum
in the Cretaceous formations, parts of only three skele-
tons of this kind have come to light, one of these, an
allied species of the same geological age, being found
in Wyoming. From the traces of palms, rushes, and
ferns, which are often found together with the bones
of the Cretaceous period, the conclusion has been
drawn that this region then possessed a sub-tropical
climate, not unlike that of the West Indies of to-day.
The region also included the great seas and lakes of
salt or brackish water, the sedimentary remains of
which are the bad lands of our age, the greatest fossil
graveyards of the world.
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REFRIGERATION WITH ELECTRIC MOTIVE POWER,
BY DR, ALFRED @RADENWITZ,

The most primitive and most extensively used pro-
cesses of producing low temperatures are through the
agency of melting ice. This is dependent on the fol-
lowing principle. The melting of ice requires a well-

A SMALL ELECTRIC REFRIGERATING PLANT.

of absorbing large amounts of heat. The arrangement
and working of a refrigerating machine using any one
of these substances is as follows: After freeing the
liquid from any water, it is vaporized at low tempera-
tures in a system of tubes (the so-called “vaporizer”)
and thus caused to absorb heat from the cooling
medium (i.e., either the air or any other substance)
surrounding the tubes. The evolved gas is drawn in
and compressed by a suction and compression pump,
which is connected with the vaporizer; then it is
forced into another tubular apparatus called the “con-
denser,” where it is liquefied again, while yielding the
absorbed heat to the cooling water; it finally flows
back as a liquid into the vaporizer. This process is
thus a cyclic one, wherein the refrigerating liquid is
used over and over again, so that only the amount of
energy required.to drive the pump and the necessary
cooling water is used up.

The refrigerating apparatus proper or vaporizer is
located either directly,in the compartment to be cooled
(this being called direct vaporization) or in a reser-
voir containing a liquid congealing at a low tempera-
ture, e.g., a salt solution, which on being cooled down
to the required temperature is in turn conveyed by a
special pump through the refrigerating compartment
and back into the reservoir (this being the process of
indirect vaporization).‘ The latter alternative pos-
sesses the advantage that it allows of a local concentra-
tion of the process and of storing cold in the cooled
brine, so that the refrigerating effect is maintained for
some time even after the plant has been out of service.
Accordingly this process is especially used in the case
of permanent refrigeration of extensive rooms for cool-
ing at longer distances or else for the production of
ice on a large scale.

The advantage of artificial refrigeration over the
cooling by ice may be excellently demonstrated in the

been prepared for opera-

tion, its manipulation will

be found extremely simple.
It is only necessary to turn on the cold water and
start the motor, while any frietion parts, such as bear-
ings, stuffing boxes, etc., should of course be properly
lubricated from time to time. About 3 kilogrammes of
ammonia, sufficient for a considerable period, are used
as charge.

The small type of refrigerating machine described in
the above is only intended to acquaint the general pub-
lic with the arrangement and operation of such an
apparatus, and to demonstrate that artificial refrigera-
tion is readily available wherever electric current can
be obtained, and that it can be secured at a relatively
small expense.

Poisonous Effects of Eggs.

L’Illustration recently published the following cur-
ious facts:

“Should we think that eggs possess a poison? That
nevertheless is what M. G. Loisel declares. But we
must understand each other. HEggs are poisonous in
certain conditions merely, when we absorb them in a
certain way. They are poisonous when injected be-
neath the skin, and no one thinks of applying them in
that way. It is the yclk chiefly that is poisonous. The
poison varies according to the species that provided
the egg. The duck’s egg kills the rabbit in a dose of
8 cubic centimeters; that of the hen kills only in a
larger dose. By way of compensation, the turtle’s egg
is more noxious than that of the duck: it kills in a
dose of 5 or 6 cubic centimeters. Therefore the turtle
is more poisonous than the duck, and this last is more
so than the hen. Rabbits poisoned by the yolk of an
egg injected under the skin or into a cavity of the
body die with the symptoms of an acute intoxication of
the central nervous system. The white also of the
turtle’s egg is very poisonous. But none of ‘these eggs
is hurtful when absorbed by the digestive organs.”
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