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THE FLORIDA MANATEE. 
JOHN R. CORYELL. 

The manatee was fQrmerly classed with the whales 
as a cetacean, but it is nQW placed in an Qrder-Sirenia 
-with its cQusins-german, the dugQng and the rhytina. 
It is like the whale in being an aquatic mammal, but 
differs hQm it in many impQrtant particulars. The 
rhytina (R. gigas) was exterminated many years ago. 
by the ships' crews which went ashQre in the neighbQr
hQQd Qf Behrin� Straits, the Qnly lQcality where it has 
ever been fQund. It was fQund to. be nQt Qnly gQQd 
and palatable fQQd, but so. unsuspicious an animal 
that it fell. an easy prey to. its enemies. Stellar, a 
German naturalist, was fQrtunate enQul;(h to. see the 
animal befQre its tQtal destructiQn and to. study its 
ha bits, so. t hat he wa.s enabled to. publish a full aCCQunt 
Qf it.. It was the largest Qf its Qrder, measuring as 
many as twenty-fit'e feet in length. 

Qf a hemi!!phere. The!!e two. hemisphere!! rQll inward 
tQward each Qther, grasping the seaweed and cQnvey
ing it into. the mQuth until it is under the grinders. 

The head Qf the manatee is very small, and there is 
no. indicatiQn Qf neck at its junction with the bQdy. 
which itllmediately begins to. swell Qut and cQntinues so. 
to. do. until it has reached its greatest width, a little 
fQrward Qf the mid-distance Qf the tQtal length, aftf'r 
which it CQmmences to. taper tQward the tail. The tail, 
like that Qf the whale, is placed hQrizontally instead Qf 
vertically, as in the fishes. But illstead of being flu ked, 
as with the whale, it is rQunded and cQnsiderably de
pressed. It is entirelydevQidQf anything in the nature 
Qf a dQrsal fin, but it has the flippers which cQrresPQnd 
with the hands Qf man and which indicate the fQre 
limbs Qf the land mammals. There is no. external trace 
Qf the hind limbs, but two. pelvic bones in a rudimen
tary cQnditiQn· are fQund within the bQdy to. shQW 
the relatiQnship Qf the creature to. the fQur-fQQted 
kind. 

fr&med, in having the hea.d jQined in !!uch a manner 
that, althQu/(h there is no. external @ign Qf a neck, the 
animal is able to. mQve its head freely, and in the fact 
that the ribs are mQre strQngly curved, rising frQm the 
backbQne and making a bQld sweep upward befQre cir
cling rQund to. inclQse the vital parts. The bQnes. too., 
are radically different, being heavy, SQlid, and iVQry
like, whereas thQse Qf the whale are light and hQllQw, 
frequently being filled with Qil. 

The dug-Qng (Halicore), Qf which there are three 
species, is fQund in sufficiently plentiful numbers, all 
the way frQm the sQuthwestern CQast Qf Asia to. Aus
tralia. 

Of the manatee there are three species-the west 
African CQast (M. senegalensis), the SQuth American 
(M. americanus), and the FIQridan (M. latirostris). 

The latter species, which is the Qne now claiming CQn
sideration here, is fQund all along the Florida coast, 
keeping always as near a fresh water inlet as possible. 
The dugong ventures Qut boldly into the ocean, but 
the manatee, though quite as good a swimmer, prefers 
the vicinity of the coast. Indeed. it is mQre contented 
in fresh water than in salt, and from choice generally 
feeds in the inlets of the rivers, the rank growth Qf 
seaweed lining the shores affording it fQQd without 
the necessity of diving to. the depths Qf the ocean 
for it. It is entirely an herbaceous feeder, its teeth 
being fitted for no other sort of food. It has no. teeth 
in the front Qf the jaws. differing in thi!! respect from 
the dugong, which has incisors, and has Qnly the molars. 
The rhytina. differing still further, had no. teeth at all, 
rQugh, hOl'ny plates taking their place. 

The manatee has no need Qf frQnt teeth, but it has 
need for some means Qf drawing its slippery, undulat 
ing food into. its mouth; and this· is provlded in the 
singular modification of the lips and jaws. The latter 
are bent slightly dQwnward, and the former are not 
only prehensile to. a !!light degree, but are furnished 
with an apparatus peculiarly adapted to. the character 
Qf the fQod to. be taken into the mouth. The upper lip 
in repQse is a heavy flap of fle6h, cQv'ered Qn the under 
side with gristle-like bristles as thick �s a knitting nee
dle, with the same rQunded PQint, and aPout half an 
inch in length. When there is seaweed to. be taken into. 
the mouth, hQwever, the lower lip drQPs aod the upper 
Qne divides at the middle .and elongates Qn each side. 
the brittle. takin� the form, Qn liI&ch PQrtiQn Qf the lip, 

The flippers a1'e very mQvable, and are nQt Qnly in rA
spect Qf skeletal cQnditiQn the cQunterpart Qf the human 
hands, but in their uses as well. They do. nQt present 
externally any likeness to. the hand. but such need as 
the manatee has Qf hands these flippers serve. They 
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have at least given the animal its name (from manus, 
the hand), and, if the theory be true, helped to deceive 
the sailors Qf ancient days into the belief that the sea 
was really peopled. Being a mammal, it of course 
brings forth its young as other mammals do, and then 
nourishes it with milk from its own breasts. The 
breasts are two III number, and placed as in the human 
anima � so that when the manatee holds its little one to 
the breast with one Qf its flippers and rises to the sur
face to breathe, it might at a sufficient distance, and 
by use Qf a trifle Qf imagination, be conceived to re
semble a human mQther. That it is the prototype of 
the ravishing siren Qf legend is hard to have to believe, 
hQwever, and the myth destroyers ought really seek 
further fQr the original of the seductive songstress. 

The hide Qf the manatee is thick, coarse in texture, 
and Qf a dark colQr on the back, running to a dark slate 
color Qn the belly. It is but sparsely grown with coarse 
hair, and gives the appearance of being hairless. The 
flesh is Qf a flavQr between b-ee( and pork, and is in 
great d.emand in FIQrida. where it is permitted by the 
Church to be eaten on Friday as fish. For this reason 
it is fast going the way Qf its unfortunate cousin, the 
rhytina-being destrQyed· in greater number!! than it 
can replace. Like its relative. too, it is easy to capture 
apd easy Qf access, going as it does into. the inlets and 
estuaries to. feed, and being Qbli�ed to seek the surface 
as Qften as every seven miIlutes to take in a fresh sup
ply Qf air. 

In Qrdinary swimming, the tail is used with a scull
ing mQtiQn, but when driven to. its greatest speed the 
tail is twisted into. a vertical PQsitiQn, carried up Qver 
the back and then brQught back in the hQrizontal PQ
sitiQn with extraQrdinary fQrce and elasticity. Then it 
is carried under the bQdy and back again in the same 
fashiQn, and so. Qn. The result is a very high rate Qf 
speed, estimated by Captain J. W. Zellers, who has had 
a long experience in capturing the animal, at not much 
less than twenty miles an hQur. The illustrations are 
from three of these creatures, which Captain Zellers 
capt urAd in the Indian River inlet a.nd brought to New 
York, where he exhibited them in a shallow tank in 
South Street. near Fulton Ferry. 

It has been commonly supposed that the manatee 
will not live in captivity, but the experience with the 

three mentioned would seem to conclusively prove the 
contrary. When seen by the writer they had all been 
in captivity for three months and showed no signs of 
distress. They ate well, even of unfamiliar fclod, and 
gave no indications of suffering in any way. Their do
cility is rather that of stupidity, though they are suf
ficiently intelligent to. approach when called at other 
times than for feeding. The female when called by 
name would give faint but unmistakablesignsof recog
nizing the voice of her keeper. 

According to Captain Zellers, the manatee attains a 
length Qf 18 feet Qccasionally and a weight then of 
nearly or quite 3,000 pounds. The largest of his speci
mens was 9 feet 2 inches in length and weigh�d some· 
thing short Qf BOO pounds. One of these specimens had 
been kept Qut of water fQr as long as seven days at 
a stretch, without any dibcernible evil effects. This is 
noteworthy from the fact that the manatee not only 
never goes on land vQluntarily, but is unable to make 
any progression there. 

The skeletQn Qf the manatee Qffers a strong contrast 
to tha.t Qf the wha'les, in bein� much more strongly 

The mode of capturing the creature alive is very silu
pie, and well illustrates the facility with which it may 
be exterminated unless some steps be t�ken to preserve 
it. When a manatee is seen out in the water, a long 
and strong net is thrown out around it, and then the 
fishing schooner is made to peat back and forth until 
the animal is driven into the pet. As soon as that is 
a!lcomplished, care is taken to get the head or the 
frightened creature above water before it can drown, 
and then it is hQi!lted to the deck Qf the schooner by 
means Qf the davits. It ma.keli no reliistanoe, all its 
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elIorts being in the direction of stupid attempts to 
escape, 

If properly taken care of, there seems no reason why 
this animal should not take its place in our zoological 
gardens, and surely as the original mermaid it is im
perative that it should be a part of the curiosities of 
the traveling menageries. 

. . ., 

BIRMINGHAM CABLE RAILWAY, 

Cable railways are now being introduced in England. 
We present herewith an engraving of the engines used 
for driving the Birmingham cable, for which we are 
indebted to the Engineer. This machinery has been 
made by Messrs. Tangye, Birmingham. 

The engines have jacke ted cylinders 24 in, diameter 
by 48 in. stroke, and run fifty revolutions per minute; 
they are fitted with Jefferiss' automatic expansion 
gear. The piston rods, 4 in, diameter, are of steel; 
the steam pipes 6 in. diameter, and exhaust pipes 8 in, 
diameter. A main equilibrium stop valve is placed in 
a convenient position, so that the engineer can have 
full view of his engines. Under each fly wheel a 
powerful steam brake is fixed, so that the engines can 
be stopped immediately any accident happpns to the 
rope. The exhaust pipe from the cylinders has a by
pass, by llleans of which the exhaust steam, instead of 
going through the heater, can be utilized in the in
jectors for feeding the boilers, 

The cros!<heads are fitted with gun metal adjubtable 
soles; the pins are of steel, but the connecting rods 
are of wrought iron. The fly wheels are 15 ft, 
diameter and 2 ft, in width; they are made in two 
parts, secured together by turned bolts, They are 
turned on the face, and weigh about 8 tons each, 
The main shaft is of steel, and is 9 M in. diameter at the 
bearings, which have wedge adjustment and are in 
three rarts. The pinion on the main shaft is 5 ft, 4� 
in, diameter, the large spur wheels are 13 ft, 11� in. 
diameter at the pitch line; all these are in halves, 
planed and connected by the bolts. 

The barring arrangement consists of a pair of 
Tangye's vertical Archer engines, with cylinders 6 in. 
diameter and 7 in. stroke, which drive a pinion geared 
into a spur wheel fixed to a shaft on which is a worm 
gearing into a worm wheel attached to a secondary 
shaft which can be coupled to either of the main en
gine shafts; and when the main engines are once 
started they throw the worm out of gear, and when 
once out of gear it is held there by a catch. Either or 
both engines may be thrown out of gear by means of 
clutches. The main pinion and the' large spur wheels 
are fixed to the shafts, but the large grooved pulleys 
are made fast or loose by means of the clutches at the 
ends of the !<pindles carrying them and the hand 
wheels. 

The rope driving pulleys for the Birmingham ser
vice are 10 ft. diameter, in halves, and are also pro
vided with jaw couplings cast on the boss at one side, 
The periphery is grooved for the rope, and is lined 
with compressed beechwood, held in position by seg
ments bolted on at one side, 

The carry pulleys along the line are placed 28 ft. 
apart; the yokes are placed 4 ft, apart; the radius of 
sharpest curve, namely, that at Cohnore row, is 45 ft. 
on a gradient of 1 in 20-28; a very awkward corner. 
The steepest gradients on the route, 1 in 20-Snow 
Hill. The permanent way of the extension to Hands
worth, which will shortly be -constructed, is about 1% 
miles in length, and is also to be double line through
out, 

There is a 6 ton overhead traveler, which runs tlJe 
length of the building on beams supported at the side 
walls, and consists of two wrought iron end carriages 
mounted on wheels, two wrought iron girders, and a 
compact lifting gear or crab fixed at one end, so that 
all motions can be worked from the side. The crab is 
self-sustaining, and the weight can either be lowered 
by pulling the chains or releasing the brake. The 
span of the traveler is 37 ft. 9 in, 

....... 

A Snake Siphon. 

Old Sergeant Subers relates the following as strictly 
true, and says it can be vouched for by forty of the 
most influential citizens of East Macon: 

Out on the plantation of Mr. J. G. Evans, near 
Macon, there are a great many moccasins, especially 
about the mill pond. One little pond near the mill is 
a favorite resort, and they congregate in great num
bers about it. It is supplied by the rains, and last 
sumluer, during the protracted drought, it went almost 
dry, with a great number of snakes to mourn the loss 
of the water. The snaKes did not like to be evicted by 
dry weather, so they crawled out in single file from the 
little pond that lay below the level of the mill pond, 
When the first snake, or leader, had reached the water 
of the mill pond a halt was called, and each snake pro
ceeded to swallow the tail of the snake in front of him, 
until each mouth was filled with a tail, and then every 
snake in the long line proceeded to shed its skin and 
crawl out. The shed skins formed a long length of 
hose, which, acting like a siphon, drew the water from 
the mill pond and filled the little pond, and, what is 
better, kept it full all sUlllmer.-Maco n Telegraph, 

<&one.eponbence. 

A. Letter Envelope Gum Mol.tener. 

To the Editor of the Scientific American: 
Referring to your article on page 224 of the SCIEN

TIFIC AMERICAN for October 13, 1888, where you say, 
" Any one who closes a letter in the ordinary manner 
flnds the lips soiled and a villainous taste left in the 
mouth," a convenient device for making it unnecessary 
for any one to use the mouth in closing a letter is as 
follows: Take an ordinary glass alcohol lamp, having 
a glass cover; remove the metallic wick tube, fill the 
lamp with pure water and insert candle wick sufficient 
to close the opening, but allow sufficient moisture of 
the wick to moisten envelopes. If the cover is kept on 
when not in use, it will remain clean for some time, and 
the wicking is easily replaced when it becomes soiled. 

However pure the gum on an envelope lllay be, no 
one should venture to moisten it with the tongue or 
lips, because disease germs may attach themselves to 
the cleanest gum., HENRY B. BAKER. 

to be wasted or to be burned over again, but will ab
stract. once for all, all the available heat to be derived? 
A new departure may be necessary to accomplish these 
results, or most of them, but generally important and 
profitable inventions are made by deviating from the 
beaten track. 

Lansing, Mich., Oct, 16, 1888. 
. ,., .. 

BUfner. Co r Lamp_A. Su��est1on. 

To the Editor of the Scientific American: 
Will you please call the attention of those brass 

workers who furnish the burners of our kerosene 
lamps to a defect in their construction, the difficulty 
of ru b bing or cleansing the lower surface, owing to the 
way they are constructed or put together. Civilization 
is, in great degree, a question of light, light is a ques
tion of combustion, combustion of draught, The 
draught in a kerosene lamp is, of course, through the 
holes in the perforated brass plate. Even when the 
plate is kept tolerably free from accumulations of dust, 
lint, and particles of the burnt wick, a film of oil is 
sure to form, which extends over the holes, and in great 
part closes them, unless it is carefully removed. A dull, 
red, $noky light is the result, owing to imperfect com
bustion. The cleansing is best done by rubbing with 
dry paper. But it is always troublesome to cleanse 
the under side, as burners are now constructed, either 
with paper, or cloth, or by machinery, owing to the 
rivets and the roughness of the brasswork. The film 
of oil is  the conseq uence of evaporation from the wick 
Ictnd condemation on the cold metal. Consequently, 
some convenient way of covering the wick to prevent 
this evaporation, when the lamp is not in 'use, would 
be a valuable improvement. 

Again, as regards fuel itself. If coal is shortly to be
come scarce and dearer, then substitutes must and will 
be found. There have been numerous attempts in this 
direction already, including the use of various combus
tible materials and binders with coal dust: gas, mainly 
used for illuminating purposes, obtained from water, 
which, strange to think, is composed of but two ele
ments, one of which, in its £\'aseous state, when 
mixed with or exposed to atlllospheric air, is one 
of the most inflammable materials in nature, and the 
other the most active supporter of combustion ; various 
oils, too, and different materials; but none of these, so 
far, has been able to supply the want. Other avail
able substances, however, may be found, or some che
mical mixtures be discovered which, either alone or 
in connection with ordinary fuel, will accomplish the 
desired result. No one would object to the adultera' 
I tion of coal, espacially the free-burning kind, if the 

foreign matter added improved and economized the 
com bustion of such fuel. We live in an age of progress 
and surprises, and there are chemical substances, both 
solid and fluid, which by being simply brought in con
tact produce heat; powders, too, which take fire on ex
posure to the air, and various materials that ignite and 
give out heat under the slightest provocation, 

HENRY U. SWINNERTON, Ph.D. 
Cherry Valley, N. Y., October, 1888. 

...... 
Our Fuel Supply. 

To the Edit01' of the ScientifiC American: 
In a recent number of the SCIENTIFIC AMERICAN 

there appeared an article, selected from a deservedly 
well known journal. upon the waste of anthracite at 
our mines and the early exhaustion of its supply, in 
which the following startling statement is made: .. At 
the present rate of production and present percentage 
of waste in mining, our entire supply of anthracite coal 
will last only 75 years." 

However exaggerated, if at all so, the above state
ment may be, there is no reason to doubt, based as it 
was upon statistics from data by the Geological Survey 
of Pennsylvania, that there is much truth in it, and the 
sooner measures be taken to stop waste at our mines, 
the better. 

But there is another vjew to take of the fuel ques
tion. In this utilitarian age economy in use forms an 
important factor, and in no material is this considera
tion·of more importance than in t4e coal we burn, es
pecially when we regard the increasing demand for the 
article in our works of industry, including those con
nected with comme rce and travel, and last, not least, 
when we reflect upon the neces!:!ities of the poor, to 
whom cheap fuel and an economical use of it is a seri
ous matter. 

Now the question arises, Do we economize in the use 
of our fuel to the extent we might do? That there is 
much heat wasted in the combustion of fuel by our 
present method!:! is certain. Take our stoves and fur
naces for domestic purposes by way of illustration, 
How much heat is lost by absorption in these struc
tures themselves, especially in cast iron stoves of a 
heavy construction decorated with senseless ornalllents, 
and from which radiation is too slow or imperfect to 
be appreciable! How much, too, is wasted by pipes 
conducting the heat to where it is needed, by radiation 
in directions where it is notfelt, by escape of the heated 
gases and smoke up the chimney, and by an illlperfect 
combustion of the fuel itself, as also in various other 
ways! We have often heard of smoke-consuming fur
naces as applied to steam boilers. Cannot SOllle of 
your readers devise a smoke and gas consuming stove 
or heater that will render all connection with the chim
ney, except for the purpose of draught upon starting a 
fire, if even then, unnecessary; tpat will sta-qd out in 
an apartment and do its duty in an isolated manner, 
possihly dispensing with chimneys to our houses; that 
will quickly radiate the heat generated within it ; and 
that in the combustion of itll fuel will leave rio cinden 
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What is to be the fuel of 1he future would be a diffi· 
cult question to answer, but the vast importance of the 
subjects I have broached makes theD worthy at least 
of serious consideration. ENQUIRER. 

Newark, N, J., Oct. 12, 1888. 

The Mean Composition. 

MM, Yvon and Berlioz have published (Rev. de Med., 
Sept.) a series of tables of the analysis of normal urine. 
Their observations were very numerous, and made on 
healthy adults, male and female. Their results are con
trasted with those of other authors, and in each case 
they give the maxima and minima, as well as the 
means. The lat.ter are summarized thus: 

Male. Female. 
Volume (cab, centim.) ............. ......... 136()'O 1100'0 
Density (sp. gr.), ........................... 10'Z2'5 1021'5 
Urea (in grm8.) per liter.................... 21'5 IP'O 

per 24 hours............... 26'5 20'5 
Uric acid (in grInS,) per liter ............ ,.. 0'5 0'55 

•• per 24 hours .... ..... 0'6 0'57 

Phosphoric acid (in grms.) per llter _ . .  _ . . . . 2'5 IN 
per 24 hours. ., 3'2 2'6 

Thus, with the exception of uric acid, the amounts are 
higher on each head among males than among females; 
but with uric acid the quantities eliminated are almost 
precisely the same for the two sexes, MM. Yvon and 
Berlioz desire also to correct, as resulting from these 
observations, the proportionate quantities of urea and 
uric acid given in their Manual of Urinary Analysis, 
which should be as 40 : 1 instead of 30 : 1 ; and of urea 
and phosphoric acid, which should be as 8: 1 instead 
of 10: 1 .  

Eft"ect 0 1'  Coft"ee. 

Dr. Dumont, of Louvain, has undertaken a series of 
researches on the effect of coffee drinking on the urine, 
from which it appears that, ihough the diurnal quantity 
of urine is not seriously interfered with, the composi
tion undergoes a very decided change, Dr. Dumont 
kept the subjects of his researches for some days on 
ordinary diet, the constituents of which were deter
mined. During part of the time only was coffee added, 
the quantity being three cups-corresponding to about 
two ounces of roasted coffee-per diem. By regular 
and careful analyses of the urine, it was fonnd that 
during the days when coffee was taken the urea passed 
was increased by about seventy-five grains. The effect 
on the urea was produced immediately the coffee was 
commenced, and as soon as it was omitted the quan
tity of urea returned to that which it had exhibitec. 
previously. 

Cotton Fabric a Substitute C or Jute Cor Bale 

Covers. 

The new plan of using a cotton fabric for covering 
cotton bales, instead of jute, is finding favor at the 
South, The cotton cover, it appears, is the .most eco
nomical, the saving being equivalent to a gain of 16 
Ib, of cotton per bale, as follows: 

Difference of weight saved by using cotton fabric .. " .. 8 pounds. 
Saving by thB better protection of this new fabric, at 

least.... .... ........ ............... .. . ............. 3 pounds. 
Cotton saved which is now lost by sticking to jute 

bagging. .... . .. .... .......... ..................... 1 pound. 
Value of second hand cotton bagging, less value of 

second hand jute bagging . ... ... .................. 3pounda, 
Saving by use of cotton, on account of ineurance, at 

least equivalent to ....... ..... . . .. ...... . .. .......... 1 pound. 

Total. .... .. .... .. .. .. . ...... .. 16 pounds. 

The Maginnis Mills, of New Orleans, and the Lane 
Mills, of New Orleans, allow ten pounds extra weight 
on every bale of cotton cov&red with th& n&w Gotton 
bagging, 
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