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HoW" Birds Sing and HoW" They Fly. 

This was the subject for consideration at a recent 
meeting of the Boston Scientific Society. The Boston' 
Commonwealth says: The speaker was Mr. C. J. May­
nard, the well-known naturalil>t. This gentleman has 
been interested in birds from an early age, and more 
than twenty-five years ago he began making ana­
tomical studies of them, with particular attention to 
the larynx. He has himself examined the throats of 
the majority of the birds of the east coast of this 
country and the Greater Antilles. 

A general division may bEl made into birds which 
sing and birds which do not. The anatomy shows 
clearly this division, and from the position and kind 
of muscles or memoranes the bird may be referred to 
one or the other of the classes independent of auricular 
evidence. The laryux which birds use in singing is 
not the upper larynx, but an int�rior one, placed just 
at the top of the bronchial tubes. There has always 
been a difficulty in bringing the matter to the atten­
tion of students in the lecture room, but recently Mr. 
Maynard has succeeded in making casts of the vocal 
apparatus of certain birds, which are soon to be intro­
duced into certain schools. He exhibited these casts 
and made clear by them the muscular arrangement of 
the larynx of the crow, which he had selected because 
it can really sing and can modulate its voice to a con­
siderable extent. This fact is not generally known, but 
at certain seasons the male crow has a very pretty song. 
The vocal apparatus of the crow is very pllrfect, some 
crows being able to talk, as can the raven. 

Aided by the models, of which a dozen or mQte were 
distributed among his auditors, Mr. Maynard 'named 
and described the different muscles of the larynx and 
stated their purpose, these muscles being not the me­
chanism producing the sound, but serving to con­
trol the tension of the larynx or of the vocal mem­
branes which lie at the top of the bronchial tubes. Of 
the vocal membranes, there are normally two, but in 
some variations there may be but one, and in some 
cases even this is wanting. The different tension of 
these vocal membranes in conj unction with air ex­
pelled through the throat produces the sounds which 
weheadrom the birds. 

While the vocal chords are usually present, there are, 
as might be supposed, some very wide variations in the 
exceptions. The humming bird, thenoteof which resem­
bles very closely the sq ueak of a mouse, has a sphincter 
muscle governing the tension of its larynx. The turkey 
buzzard has no chords at all, and the only sound which 
it can make is a hiss, such as would result from the 
expUlsion of air through an open tube.' The owls 
hoot by the vibration of air within their great larynx. 
The swan has a very long larynx, which is bent about 
much like the convolutions of a trump,et, and the 
note is resounding and trumpet-like. In the wild 
goose, the vocal mechanism is of exceeding delicacy 
and beauty: the bronchial tubes are themselves the 
vocal chords or membranes. being delicate and trans­
parent throughout their entire length. By means of 
this, the clear and Ulusical note of the wild goose is 
produced. The most singular of all the vocal mechan­
isms of birds is that of the American bittern. 

The note of this bird resembles "pon-ka-pog, 
pon-ka-pog," or, as described by some, the bubbling 
of a note up through water. Mr. Maynard thinks 
that our pond may readily have taken its name from 
the note of the bittern. How the bird has been able 
to produce such a note has always been a puzzle to 
naturalists. A short time ago, Mr. Bradford Torrey, 
the writer of so many charming bird sketches, and 
Prof. Faxon, seeing a bittern in Concord, watched him, 
and came to the apparently ridiculous conclusion tha t 
the bird sucked the air. In proof or disproof of this 
supposition, Mr. Maynard sought out the bittern and, 
on making an examination, found that these gentle­
men were right. The bird, was fitted with a peculiar 
muscular arrangement of the throat which serves ex­
actly this end, the sucking in of air and the production 
of a note by its expulsiop. The throat is flexible and 
may be greatly distended, being, when filled with 
air, some six inches in diameter. A muscular com­
pressor prevents the air from entering the stomach of 
the bird, and two muscles in the lower mandible of the 
bird, together with the tongue, form an airtight valve 
at the mouth, which, being slightly relaxed, allows the 
air to bubble forth, making in its course two impacts 
against different parts of the bird's bill. This explains 
very satisfactorily the curious note. 

A few words about methods of communication in 
birds followed. Mr. Maynard is satisfied that they can 
communicate by sound. He had at one t.ime a tame 
crow, which had never learned crow language, and, 
when liberated among the birds that ought to have 
been his friends, was always attacked and obliged to 
seek the protection of his master. 

Following this came some considerations of the 
flight of birds. The most interesting feature of this 
was the comparison of the breast bones of different 
birds. Those birds which attain very high rates of 
speed and which from necessity must suddenly swerve 
in their course have a re-enforcing mechanism, per­
mitting them'to withstand that sudden pressure of 

the air which is of necessity resultant from their 
changes of direction. Some interesting facts were 
stated in the course of the discussion. The frigate 
bird, which is an exceedingly powerful flier, can ride 
out the fiercest West Indian hurricanes. The duck 
hawk is the swiftest bird known to naturalists. Ducks 
themselves have been known to make speed at the 
rate of one hundred and fifty miles per hour, but the 
duck hawk can overtake ducks at maximum speed 
with such superior velocity as to make a great shock 
when striking its prey, while its flight at such times is 
so rapid as to elude the eye. 

•• el • 

A CYCLE CAB. 

Lately there has appeared in London a new vehicle 
in the shape of a cycle cab, of which we give a 
sketch. The driver in front works pedals and steers, 
while a footman, mounted behind, also assists the pro-

A CYCLE CAB. 

pulsion, as shown. Horses are at a discount wherever 
this vehicle prevails. 

••••• 

Coating AlulOlnulO "WIth Other Metals. 

The processes ordinarily used for covering metals 
with zinc, tin, and lead have not, up to the present, 
appeared to be applicable to aluminum. When a 
plate of aluminum, mechanically or chemically cleaned, 
is immersed in melted tin, zinc, or lead, these metals 
slide over the surface of the aluminum without alloy­
ing therewith. 

Mr. Oliven has found that, in order to fix the above­
named metals, it suffices to submit the surface of the 
aluminum to a vigorous brushing in the metallic bath. 
For this purpose a steel brush or any other analogous 
instrument may be used. Under such circumstances, 
the aluminum becomes covered with a regular layer of 
the molten metal. 

The want of success of the operation was due, it ap­
pears, not to the want of affinity of the aluminum for 
the metals in question, but to the immediate forma­
tion, in contact with the air, of a thin stratum of oxide 
of aluminum, which friction removes.-Le Genie Civil. 

....... 

A SPROCKET WHEEL IMPROVEMENT. 

This illustration represents a simple means of caus 
ing the sprocket chains of bicycles to fit the wheel at 
all times, no matter how much the chain may be stretch­
ed. A patent has been allowed upon this improve-
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The Torpedo. 

A naval officer writes as follows in a recent number 
of Engineering: 

The torpedo is essentially an immoral weapon, 
depending mainly for success upon secrecy, subterfuge, 
and deception. It was offered to our grandfathers in 
its first crude form as a fixed submarine explosive, but 
it was declined with thanks, or rather with scorn, as 
being unworthy of honorable combatants. Our morals 
are more elastic ; and although it may be doubted 
whether the locomotive torpedo will have a governing 
influence in any fair stand-up fight of the future, it 
must be regretfully acknowledged that its moral-or 
rather immoral-effect will be considerable ; and when 
accompanied by its proper handmaidens-secrecy, sub­
terfuge, and deception-it may prove very trouble­
some. 

Vessels will endeavor to approach under false colors, 
fire their deadly missile and run. The use of false 
colors has always been recognized as perfectly fair for 
reconnoitering purposes, and so long as ships did not 
fight under them. But now the true colors and the 
torpedo will be exhibited at the same moment, with 
awkward results. Hence it will behoove men-of-war at 
sea to be extremely shy of allowing any ship to approach 
within torpedo range, and they will do well to fire at 
everything that attempts to do so, until they are quite 
satisfied as to her identity and intentions. 

The records of the Chile-Peruvian war afford us 
numerous instances of the diabolical use of various 
sorts of torpedoes during that conflict; and although 
European nations may not descend to such cruel and 
useless methods of destruction as were then employed, 
yet it seems very probable that torpedo warfare will 
lead to the terrible cry of "No quarter." It is difficult 
to see how it will be possible to give quarter to an 
enemy's torpedo boat caught at sea. Her success de­
pends upon the tactics of the stealthy midnight murder­
er ; and if caught in the daylight, she and all on board 
of her mUElt be destroyed like vermin, surrender or no 
surrender. 

As aFl illustration of this point, let us imagine that 
a group of six torpedo boats (they will probably act in 
groups) comes out from a hostile port, and attacks the 
ships at anchor in one of our haroors in the middle of 
the night, with the deliberate intention of sending as 
many ships as possible to the bottom, with all hands. 
The attack may or may not be successful, but in any 
case the boats will endeavor to get clear of the land, 
and if possible to regain their own port before daylight. 
Supposing, however, that they are so unfortunate as 
to fall in with one of our cruisers. and that in conse_ 
quence of the weather being rough the cruiser is able 
to overhaul them. The last of the fiying group wi1) 
come first within effective gun range, and will doubtless 
surrender. Is the cruiser to stop and capture her, and 
allow the other five to escape and attack again to-mor­
row night? Such a course would be ridiculous, and she 
would have no option but to sink as many as possible 
of them without stopping to pick up the crews. This, 
no doubt, would lead to reprisals and counter-re­
prisals ; and the end thereof is not apparent, save that 
the advent of the torpedo is not likely to help in 
humanizing naval warfare. 

• te, • 

The PanalOa Canal. 

The new 'Panama Canal Company was legally con· 
stituted.-at the meeting of shareholders held on Octo­
ber 20. MM. Baillet, Brolemann. Carra by, Chanove, 
J onquieres,�Lebegue, Ramet, St. Puentin, and Sou chin 
were appointed administrators for six years, while 
MM. Barbier, Lemoine, and Fougen were named com­
missaries. Before closing the sitting, M. Lemarquis, 
the legal representative of the old bondholders, who 
presided, announced that a cablegram would be a1 
once sent to M. Mancini, at Bogota, who would on it� 
reception announce the constitution of the new com­
pany to the Colombian foreign minister, and that on 
OctOber 21, 800 workmen would resume the so long 
abandoned work of the Culebra cutting. Though 
the list of administrators proposed by M. Lemarquis 
was adopted unaltered by an overwhelming majority 
of the shareholders, the meeting was very tumultuous. 
M. Thiebaud protested against the constitution of the 
Hew company, and declared that the proposed new 
administrators were the representatives of the men 
who had ruined the old Panama Company. The pro­
posed new administrators represented MM. Eiffel, who 
subscribed ten million francs; Hugo Oberndoerffer, 

ment to Messrs. P. D. Murphy and Ed ward Kdlb, of who subscribed three million five hundred thousand 
No. 75 Main St., Lockport, N. Y. When a chain does I francs; Buno Varilla, who subscribed two million two 
not fit, on account of its stretch and the wear of the hundred thousand francs; the administrators of the 
teeth, one has only to place under each of the plates old company, who subscribed eight million francs; and 
which separate the teeth, the required thickness of the credit establishment, which subscribed ten million 
paper, soft metal, or any other material. Fig. 1 repre- francs. In all nearly thirty-four million francs or not 
sents such placing of packing on an old wheel, which is quite $7, 000,000. With such persons at the head of the 
not needed on a new wheel, as shown in Fig. 2. The enterprise, it would be useless to hope the public 
filling also deadens the rattle of a wheel and does not would subscribe the remaining five hundred million 
add appreciably to its weight. With this improvement francs required to complete the canal. M. Thiebaud'", 
the life of sprocket chains may be greatly increased, remarks were received rather coldly, and did not pre­
and the chains caused to fit the wheel until entirely vent the list of administrators prepared by M. Lemar-
worn out. quis from being adopted almost unanimously. 
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