
A NEW PROPELLER. 

The peculiar mechanism of the dorsal fin of the pipe fish 
(ayngnathu8) and sea horse (hippocampu8), which is also 
known to be present in the electric eel (flllmnotu8), has been 
refeued to by more than one naturalist. The action is a kind 
of wave, commencing at the front end and continued through 
its whole length, continually repeated, so as to form a kind 
of screw propeller. 

It is not difficult to imitate artificially this undulatory fin 
of the abovementioned fish. A series of rods hinged near 
their middle on a single axis will evidently represent at one 
end any movements given to them at the other. Therefore, 
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if they are made to come in contact at one extremity with 
the l5ide of a screw which is placed perpendicularly to their 
direction, and at the same time is provided with projecting 
disks at right angles to its axis, one between every two rods, 
to keep them in place, the opposite tips will form an undula­
ting curve, just in .the same way that the ivory balls, in the 
eccentric apparatus so frequently employed by lecturers on 
experimental physics, are made to represent the undula.tto.ns 
of the atoms of the luminiferous ether in the production of 
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light. Like this apparatus, also, if the screw be made to ro­
tate, an undul&110n wfil travel along the rods, which is ex' 
actly similar to that observed in the fin of the sea horse. 
SUClJ. a piece of machinery, driven by clockwork, ou&,ht, 
theoretlCally, to propel a boat if properly placed. Mr. C. 
Becker, says Nature, of the firm of Messrs. Elliott & Co., 
has constructell such a boat, (seen sideways in Fig. 1, and 
from belOW in Fig. 2). Its speed is slow, as is that of the 
fish; in the former case this is accounted for by the fact that 
the machinery is, in this parti�ular iustance, perhaps a little 
too heavy, at the same time that the friction developed in its 
action is very considerable. In the artificial fin there are just 
three complete undulations with eight rods in each semi-un­
dulation, forty-eight in all. Between the rods the membra­
nous portion of the fisu's fin is represented by oiled silk. The 
rods and the other portions of the driving gear are so ar­
ranged that the former project, with their undulating ends 
and the oiled silk, in the middle of the boat, along the line of 
the keel. They form what may be termed a median ventral 
fin. The undulations are very complete, the curves being 
true semicircles. 

••••• 

LUBRICATING DEVICE FOR SEWING AND OTHER 
LIGHT MACHINES. 

The article in ordinary use for applying oil to machinery 
is the pressure or spurt oil can. For the machine shop, 
where dirt and oil seem to be matters of no moment, this 
apparatus serves an excellent purpose; but for sewing ma­
chines, and light machinery in general, the use of it is open 
to many objections 

Besides the trouble of pouring oll from a bottle into the 
can, the delivery of oil from the spurt cans is very uncer­
tain. You put the point of the tube against the part of the 
machinery requiring oil, and give a gentle pressure with 
your thumb on the bottom, and nothing comes. You press 
again a little harder, with the same result. Then, if you 
are cnly an average specimen of humanity, you get provoked 
and give a squeeze which nearly collapses the cup, and a 
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small deluge of oil flows out an d over not only the bearing, 
but it gently trickles down on the work or one's clothes, and 
it takes a woman with an angelic temper not to say some­
thing a trifle hasty. Then, when you put your oil can down, 
the surplus oil flows down the outside of the tube over the 
cup, and slowly meanders around the table, ready to soil the 
next thing it comes in contact with; and you can set it down 
as a rule that, when one introduces a spurt oil can into.the 
house, he ought also to bring a gallon of benzine with which 
to antidote it. 

With the little deYice illustrated herewith, it is claimed 
that all this is avoided. The cork, or stopper, and rod are 
made to fit the oil bottle, just as it is received from the deal· 
er, and it is always ready for use. To operate it, remove the 
rod by means of the little knob attached to the stopper. The 
latter comes out with its groove full of oil. Touch the point 
of the rod to the parts requiring lubrication, and the oil flows 
as long as necessary. Remove the point at just the right 
moment to leave the exact quantity needed. The rod is reo 
turned to the bottle, the cork pressed in, and the bottle is 
safe from spilling from a chance overturn; and the hands, 
work, and table are clean, and no oil is lost or wasted. 

As evidence of the value of this little invention, the in· 
ventor estimates that a sewing machine company, using 100,-
000 oil cans, would save $4,000 or more per annumb y adopt­
ing this device. Few persons, he thinks, after trying the in­
'vention on their sewing machine, jig saw, lathe, or other 
tlght machinery, would willingly go back to the old can. 

Patented September 28, 1875. For further information ad­
dress the inventor, Mr. G. A. Sawyer, care Trump Brothers, 
Wilmington, Del. 
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A NEW PATENT FILE. 

We illustrate in the annexed engravings a new method of 
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cutting files, through which, it is 
claimed, the tool is caused to par­
take of the advantages of both the 
single cut and the cross-cut file. 
The invention, which will be readi­
ly understood from the illustrations, 
consists in forming, on the surface 
of a file of the usual shape, a num­
ber of sections, A, Fig. 1, of cross­
cut teeth alternated with a similar 
number of sections, B, of Bingle­
cut teeth. Also, at the point of 
intersection between each crOSB-cut 
and single.cut divisi()n, and for the 
purpose of meeting the require­
ments of coarse filing, a groove, C, 
is made, shown in section in Fig. 
2, which is parallel with the edges 
of the various divisions and has a 
depth and width greater than those 
of any of the other cuts. The ob­
ject ot these diagonal grooves is to 
collect the particles of metal abra­
ded and to prevent the same from 
being wedged into the teeth, in this 
way obviating the scratching, by 
these minute fragments, of the ma­
terial worked upon. 

The inventor submits to us se­
veral excellent testimonials from 
machinists and others who have 
practically tested the tool with sa­
tisfactory results. He informs us 
that it allows of the surface of 
either metal or wood being cut a way 
with greater rapidity than is possi­
ble with a single-cut file, and at the 
same time it produces a smoother 
surface than the cross-cut file, in 
this manner, as stated in the be-
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ginning, combining the advantages of both kinds ot tool. 
It appears to be an efficient and useful invention, and to pos­
sess qualities of durability superior to those of files of the 
ordinary pattern. 

Patented September 7, 1875, by Messrs. C. F. Carr and S. 
S. Wilcox. For further information relative to sale of rights, 
etc., address the last mentioned inventor at Lisle, Broome 
county, N. Y. 
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THE PROPOSED REFRIGERATOR STEAMER. 

It may be safely predicted that the timeis not very far dis­
tant when vessels carrying perishable cargoes, of fruit, meat, 
and other articles of food, will make constant and regulal' 
voyages between the tropics and the colder temperate re­
gions. The use of refrigerator cars in transporting the fruit 
and vegetable productions of California to the Atlantic sea­
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air blast which passes around large plates cooled by the ex­
panded vapor of methylated spirit. By the aid of this in­
vention, it is believed that cargoes of fruit, etc., may be car­
ried over very long vovages even in the warmest weather, 
and it is now proposed practically to test this assumption. 
From late French journals we learn that the inventor has 
chartered a steamer of 900 tuns, which he has named the 
Frigorific, and which he intends to load with perishable ma 
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terial in France, and dispatch to La Plata, in South America. 
The first part of the test will consist, of course, in determin­
ing whether the outward cargo will keep over the voyage. 
If so, the contents of the ship will be disposed of and her 
hold filled with fresh beef, which will be transported to 
France. This transportation of beef has been the object of 
projectors of schemes for cooling vessels for a long time past, 
for the reason that, if success can be obtained, an immense 
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trade is at once possible. In Texas, on the pampas of South 
America, and in Australia, thousands of cattle are slaugh­
tet-ed simply for their hides, the bodies being left totally un­
utilized. It b.as of course occurred to many that to carry 
this enormous quantity of meat, to be bought for almost 
nothing, to European mal'kets where butchers' rates are high, 
and especially to great cities where to the poor fresh meat 

Fig. 3. 

board, and more recently the export of a quantity of Ameri- is a luxury sparingly to be indulged in, would be both pro 
can peaches to England, by steamer, during the latter part fitable to a high degl'ee, and at the same time a measure of 
of last summer, may be considered in the light of successful philanthropy. Hence the repeated attempts, thus far fail­
experiments leading to the more important results of a steady ures, which have been made to use ice as a means of pre­
commerce, and this more especially in view of the rapidly serving cargoes of dead cattle. 
advanCing progress in refrigerating machinery. If, as appeared to be the case when we examined the Tel· 

We lately alluded to the Tellier refrigerating apparatus, ,lier appal'atus, it is possible to maintain a temperatUl'e of 32° 

in which a low degree of temperature is ttaJ1Smitted to an ; Fah. at so small an expense as was indicated, there is no· 
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thing now apparent, either in point of efficiency or in cost' 
to prevent the success of the inventor's experiment. His 
mode of stowing the meat is illustrated in the annexed en­
gravings, the object sought being of course to give a free 
circulation of the icy draft about every piece. For loading 
and unloading, it is proposed to use a scow, as shown in Fig. 
1, in which the meat is packed after being taken from the 
ship, and so transported by canal, inland or to the wharves. 
The scow is fitted with a refrigerating machine and aJ'J'anged 
somewhat 8imilarly to the ship, as will be seen by comparing 
the two sections given. The mode of stowing the quarters 
will be understood from Figs. 2 and 3, of which Fig. 2 is a 
thwartship, and Fig. 3 a fore· and-aft, view of the hold. The 
meat is laid in regular lines upon a light framework in such 
a manner as to be securely held, and at the same time to take 
up but little room. The pipes, C and b, in Fig. 2, arfl respec­
tively the inlet and outlet pipes for the cold blas.t. 

The Frigorific, we learn, will shortly sail from France; and 
as the inventor has invited several members of th e French 
Academy of Sciences to make the voyage in her, caJ'J'ying 
with them any articles the possibilities of the preservation 
of which it is especially desired to test, it is probable that 
the experiment will be conducted under very close scientific 
investigation, and that a valuable report will be made. 

• 1., • 

FLASKS FOR LIQUID CARBONIC ACID. 

In our article on carbonic acid gas as a 
motor, published recently, we neglected to 
state specifically that the apparatus de­
scribed was the invention of Mr. W. N. Hill, 
chemist of the U. S. Torpedo Station, at 
Newport, R. L, although the fact was clear 
from the context. We hasten to rectify this 
inadvertence, and at the same lime.take oc-
casion to add an engraVing of the flasks re­
feJ'J'ed to in our article as those in which the 
liquid carbonic acid is stored, after it is 
produced by the machinery at the rate, as 
we are informed, of Iili pounds per hOlll'(con­
tinuous working). 

- .. 

The HI.:hellt Sicnal In the World. 

A new surveying signal has lately been 
erected on the summit of Mount Shasta,Cal., 
by the Coast Survey Department. The sig­
nal is a hollow cylinder of galvanized iron, 
twelve feet high and two and a half feet in 
diameter, surrounded by a cone of nickel 
plated copper, with concave sides, three feet. 
high and three feet in diameter at the base; 
and its altitude is, according to the observa-
tions taken by the members of the Coast Sur-
vey, 14,402 feet. The nickel plating of the signal is a bri1-
liant reflector, and will. from 6 to 9 A. M., and from 3 to 7 

P. \I., reflect the sunlight in such a manner that the reflec­
tion can be seen from the valleys and the mountains from 
whick the summit of the mountain is visible. It is believed 
that it can be used for observations at a distance of one hun-
dred miles, and possibly further. 

••••• 

ANCIENT WAR ENGINES. 

At the time when Napoleon III. was writing his life of 
Julius CressI', he caused to be constructed, at the Museumof 
St. Germain in Paris, a set of models of the weapons of war 
-employed by the ancient Romans. These models (which 
Were built, with the greatest care, according to the descrip­
tions of Latin authors and after the representations in bas­
relief on Trajan's Column), having served the purpose of the 
Emperor, remained objects of little interest until recently, 
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Two of the largest war engines are represented i n  the an­

nexed engraving, for which we are indebted to La Nature. 
The onager, Fig. 1, consists of a woo:ien lever, A, which at 
its lowest end is inserted in a bundle of tightly twisted cords. 
These last are fixed on a massive frame, and there submit­
ted to extreme torsion, so as to store up in them a powerful 
reacting force. By the aid of a windl&88, the lever, A, is 
drawn back, thus still further twisting the cords, and the 
lever is �cured in this position by the rope, C, passing over a 
hook, B. A sling, F, is suspended from tbe extremity ofthe 
lever, and carries the stone bullet. By means of a stop, the 
catch, B, is freed, when the lever flies forward with great force, 
bringing up against the cushion placed to receive its impact. 
The movement is so rapid that the eye cannot follow it, and 
the projectile is hurled to a distance, varying from 411i to Iilli 
feet, according to weight. The velocity of the ball is low and 
its flight can easily be seen. The dIameter varies from 3'1 
to 1i'8 inches. It is supposed that these mi'3siles were thrown 
from the onager at very near range, and that they were 
also used to drop or roll down upon attacking parties from 
the summits of fortresses or palisades. 

The balista, represented in Fig. 2, is amuch more formida­
ble wpapoD, since it is a huge crossbow mounted on a frame, 
which often was supported on wheels so aB to be convenient­
ir moved from place to place. For the bow is substituted 
two short arms, M and N, passed through bundles of twisted 
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FLASK FOR LIQUID CARBONIC ACID. 

cords, 0 and P, similarto the arrangement in the onager. As 
the string of the balista cannot be pulled back by hand, this 
is done by catching it over the wooden piece, R, which ladt 
is then drawn back by the windlass. When a sufficient ten­
sion is obtained, the c:ord is fastened on a catch, and an arrow 
is placed in front of it in a suitable groove. By freeing the 
catch, the string flies forward, throwing out the projectile, 
which is of the form marked 1 and 2 in the engraving, and 
made of tough wood and iron The length of the missile is 
4'1 feet and weight from 2t ozs. to 1 i lbs. The range varied, 
with the weight, from 690 to 480 feet. 

At the upper portion of Fig. 1 are sketched the various 
types of defensive fortification used during the period when 
the above described weapons were in vogue. These consist­
ed in walls flanked by salient towers. The Romans knew 
of but three varieties of fortress: the castrum, which includ­
ed not only regular camps but any walled place; the castel-

323 

A New RellCent for Gold. 

Sergius Kern says: "Stud,ing the action of sulphocya­
nates on some double salts of gold, I have found a remark&­
ably delicate test for gold; experiments prove that even less 
than rrho of a grain of gold may be easily detected by 
using my reageBt. 

The gold is first separated from foreign metals, and next 
converted by means of sodium chloride into sodio-gold chlo­
ride; the solution is then concentrated by evaporation. In 
order to detect gold, an aqueous solution of potassium sul­
phocyanide is used, containing for one part of the salt!! about 
lli to 20 parts of wa�er. About 92 grains of this solution are 
poured into a test tube, and some drops of the concentrated 
solution, obtained by treating the sample as described above, 
are added. If gold is present, a red orange turbidity is im­
mediately obtained. which soon falls in the form of a precipi­
tate; on gently heating the contents of the test tube, the pre­
cipitate dissolves and the solution turns colorless. 

The reagent is so delicate that one drop of a solution of 
sodio-gold chloride (Hi grains of the salt dissolved in 600 

grains water) gives a very clear reaction. 
This reaction showed the existence of very interesting 

double suI pbo.cyanides of gold. "-OhemicaZ NetclJ. 
• •••• 

A New Electric Machine • 

The apparatus, by S. C. Tisley, consists essentially of an elec­
tro-magnet with shoes, forming a groove in 
which a Siemens armature is made to revolve :  
this i s  much the same a s  the original machines 
made by Siemens and Wheatstone, but the dif­
ference occurs in the break or commutator' 
here there are two springs or I'll bbers employed 
in taking the current off frem the commutator. 
The commutator consists of three rings; one 
of these rings is complete for three quarters of 
the circle, the other quarter being cut awav. 

another ring is cut away three quarters, It'lL;': 
ing the one quarter; and in between these two 
rings is a third ring, insulated and connected 
with the insulated end of the wire wound 
round the armature; on this center ring are 
projecting pieces, one a quarter of a circle and 
the other three quarters, so arranged as to 
complete the two outer circles. The rubber 
spring which comes into contact with the quar­
ter of the middlecircle is connected with the 
electro.magnet of the machine, and the arma 
ture is so arranged that at the time of cOntact 
the best magnetizing current is displayed. The 
other spring rubber is in connection with the 
wire on the armature during the other three 
quarters of its revolution; and this is connec-

ted with any external piece of apparatus required to be 
worked 

By this arrangement, the alternate currents being utilized, 
they are all in the same direction; and by the length of con­
tact the w bole of the current is obtained in tbe best condition 
for beating wires, decomposing water, giving an electric 
ligbt, and other usual experiments. 

At present a model machine has been constructed on this 
principle, ihe armature of which measures Ii inches long by 
2 inches in diameter, on which is wound about 1i0 feet of 
cotton-covered copper wire, No. 16 B. W. G. The magnet 
h&l'l about 300 feet of covered copper wire, No. 14 B. W. G. : 
the whole instrument, without the driving gear, weighs 26 

Ibs.: with this apparatus 8 inches of platinum wire, of 
0'001i inch diameter, can be made red hot, water is rapidly de­
composed, etc. 

The armature is constructed specially to prevent the ac 

THE ONAGER.. THE BALISTA 

when, under the direction of M. Maitre, Director of the Mu­
seum, a series of experiments were conducted upon them in 01'­
del' to determine their power. The results obtained are of his­
torical importance, since they enable us to form a good idea 
of the means of attack on which the armies, which dominated 
Europe eighteen hundred years ago, relied. 

ROMAN WAR ENGIlIB8. 

Zum, which is analogous to the baronial C&Btle of the middle 
ages; and the burgi, which were similar to but less important 
than the castella. 

-_.-

To FILL holes in burrstones, use melted alum mixed with 
burrstone pulverized to the size of grains of sand. 
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cumulation of heat to which every el&88 of dynamo-magneto­
electric machine is liable. It is made in two halves, a groove 
of zigzag form being C&Bt in each half; so tha.t, when the two 
are screwed together, a continuous channel is maintained 
through the bearings for a current of cold water to PaBS dur­
ing the whole time the machine is at work. 
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