
USEFUL AND CURIOUS INVENTIONS. 
Below we give engravings of a number of ingenious in· 

vent:':ms, extracted from the pages of Knight's " New Me. 
chanical Dictionary."* These devices, as will be seen, reo 
late to various subjects, the selectio:l being governed eith· 
er by their novelty or their peculiar adaptation to the va' 
rious purposes for which they are designed . 

KNAPSACKS. 

Of these, in Figs. 1 and 2, we give two ingenious exam· 

Fig. 1. 

Weber's Knapsack. 

pIes. 'Weber's invention, Fig. 1, has a frame which m'1.y be 
changed into a couch, the cover forming a shelter. The 

cen tral section has 
Fig. 2. jointed and folding 

illb 
�fJ 

sides. Frodsham and 
Levett's knapsack, 
Fig. 2, consists of an 
india rubber casing, 
made watertight and 
containing a bag of 
finely cut cork, so as 
to convert it into 
a life preserver. A 

Frodsham ,,)VI L,,,ett' .• J(napsack. pocket is made in the 
rubber casing to contain articles of clothing, thus forming a 
knapsack, which, when unrolled, becomes a bed, the com· 
bined articles s'lrving as a pillow. 

ACCUMULATOR. 

This is an apparatus used in working hydraulic cranes 
and other machines where a steady and powerful pressure 
of water is required. As shown in Fig. 3, it consists of a 
large cast iron cylinder, a, fitted with a watertight plunger, 
b, to which is attac'bed a loaded weight case, d. Thus a 

Fig. 3. 

J titntifi� jtUtritnn. 
and the clutch is opened by the chains, which are attached 
to the cathead and to the projecting levers or prongs on the 
respective halves of the elutch. A single motion, the slack· 

Fig. 4. 
ening of the fall, operates the 
tripper; the clutch is opened 
when the chain� are made taut, 
by the descent of the block. 

THE ARCOGRAPH. 

Fig. 5 is an instrument for 
describing arcs of circles with· 
out the use of centers. A thin 
pliable strip of metal has ifls 
ends attached to a wooden bar 
which may be sprung into the 
required shape and then fast· 
ened by set screws. This de· 
vice is susceptible of many va· 
riations, and is useful as a tem· 
plate or marker for different 
purposes. 

ANGLE JOINTS 

differ according to the material, 
Duncall's .J",""r. TripP'r. thickness, purpose, and expo· 

sure. In Fig. 6 we give repre. 
sentations of several forms. a b are joints which are en. 
tirely dependent upon solder; such are used with tin ware 
and sheet lead. c is a miter joint. It is used for thicker 
metals with hard solders. d is a butt joint, otherwise simi. 
lar to c. e is a lap joint; the metal is creased over the hatch. 
et stake or by the spinning tool. It requires solder. In the 

Fig. 5. Fig. G. 

t1rcogrnph. 

Fig. 7. 

� 
.A "uulm' Gearing. ..4n;:!e-)OI1lt.'i. 

joint shown at I, one plate is bent rectangularly. and the 
other is doubly bent, so as to recurve 'back on itself, lapping 
around the edge af the other. It needs solder to keep it 
from slipping apart. g has a fold to each plate; these lock 
upon each other and require no solder to perfect their hold, 
although it may be added to make the joint airtight and 
watertight where the closure is not absolutely perfect. h is 
a riveted joint, one plate being bent to lap upon the other. 
This joint is called the folded angle, and is common to all 
kinds of work. In i the edge of one plate is formed into 
tenons which enter mortises in the other, and are there rio 
veted. j resembles i, except that the tenons are prolonged 
so as to be retained in the mortises by cottel's. In k one 
plate makes a butt joint with the other, and is attached by 
L.formed rivets or screw bolts, the heads of which are rio 
veted to one plate, while their screw stems pass through the 
other plate, and are fastened by nuts. At l two plates are 
shown, secured by being bolted or riveted to an angle iron, 
which is straight or bent into sweeps according to the shape 
of the object. 

In Fig. 7 is represented a mode of 
,,!ec//IIwlator. ANGULAR GEARING. 

pressure is obtained upon the water in the cylinder, equal to The wheels are quadrilateral, and the speed of the driven 
a column of water 1,500 feet high, or 660 Ibs. to the square 

I 
wheel is variable. The driving wheel, rotating at regular 

inch. As the water is pumped into the cylinder by the en- speed, will impart a quicker rate to the other wheel when 
gines through the pipe, h, the piston with the weighted case the angle of the former is in contact with the flat side of the 
rises, being guided by the strong wooden frame. 
work, g, and is made to regulate the amount of Fig. 8. 

water pumped in, by actuating a throttle valve 
in the steam pipe of the pumping engine, which 
it closes after having reached a certain hight. 
When the cranes, etc., are in operation, the wa
ter passes from this cylinder through the pipe, 
i, to those actuating the motion of the cranes, 
and the weighted plunger naturally descends, al
ways keeping up a constant pressure upon the 
water. In descending, the same causes the throt
tle valve to open again, and the water is again 
pumped in. 

AN ANCHOR TRIPPER 

of ingenious construction is represented in Fig. 
4. The anchor hangs from a clutch ring on the 
cat block, which is suspended below the cathead. 
When the fall is cast loose, the block descends, 
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latter, and conversely. This device has been used in print. 
ing presses. 

STEVI;JNS' ALTISCOPE. 

This invention, represented in Fig. 8, affords a means of 
training guns to a given anl!'le with the axis of the vessel or 
on an object, while the gunner remains beneath the deck. 
There is attached beneath the deck, to the pintle of the pivo. 
ted gun, a graduated index plate by which its horiwntal 
bearing may be read. A telescopic tube, with two rectangu. 
lar bends and with reflecting mirrors at the angles. is so 
placed as to be used from beneath the deck; two of these 
may be Sl) situated as to form a base of sufficient length to 
obtain, by simultaneous observation, the distance by trian· 
gulation. Two screw propellers, working in contrary direc· 
tions, rotate the vessel so as to bring the guns to bear on the 
required point. The upper and lower limbs of the telesco· 
pic tube are parallel; the one above the deck is presented 
toward the object, the other to the eye. The image of the 
object, after being twice reflected, -reaches the eye of the 
observer, whose body is not exposed. This device entered 
into other ingenious appliances connected with the Stevens 
battery. 

A large amount of ingenuity and inventive skill has been 
directed toward the replacing, by mechanical devices, of 
members of the body lorot through accident or disease. In 
Fig. 9 we give an 

ARTIFICIAL ARM 

and hand, in which there are arrangements for moving the 
fingers and thumb. The shoulder cap is the basis for the 
various movements. The strap, C, is hinged to the cap, A, 
and connected by a rod to the ring, L. The straps, D E  of 
the upper arm, are also hinged to the cap and the lower part 
of the upper arm; from the ends of the straps, D E, proceed 
the slotted bars, N, to whose lower end the forearm is pivot. 
ed. The three straps mentioned are the means of suspen
sion of the arm, forearm, and hand, and th e stump of the 
natural arm within this outer skeleton is the means of im· 
parting motion to the forearm, wrist, and fingers. The ring, 
L, is connected to the strap, C, and hinged to the forearm 

Fig. 9. 

Art(ficial .Arm. 

behind the elbow joint; it is guided in it� motions by the 
slotted bars, H N, sliding down the said slots as the stump 
is moved forward, and thereby thrusting upon the point of 
the elbow and flexing the forearm. Pivoted to the bars, H 
N, near the elbow axis, are the bifurcated ends of the wire, 
Y, which actuates the fingers and thumb, flexing them as the 
arm bends by means of tension on the tendons, which pass 
through the metacarpus and then diverge to follow the ph a. 
langes. By means of the lever, K, the spring slide, 5, and 
the notched slot, the thumb and fingers can be connected to 
or disconnected from the arm and forearm, so as to receive 
motion therefrom, or otherwise, as may be desired. In the 
rotary movement of the stump, the upper end of the strap 
runs on a rod attached to the shield, A, under the axilla. 

• Ie •• 

Effect. of Skea upon the Magnetism of Soft Iron. 

In. the physical laboratory at Glasgow University, Sir 
William 'l'homson stretched steel and soft iron 
wire, about twenty feet long, from the roof. An 
electro-magnetic helix was placed round a few 
inches of the wire, so that the latter could be 
magneti�ed when an electric current was passed 
tl1rough t1;te forrner, the induced current thus 
produced in a second helix outside the first be
ill&' indicated I>Y a reflectiDg galvanomflter. 
When IIUlel wire wa.s used, the mag:netism di. 
mimSllel1 whe:n weights were attached to the 
wue., aDal»,creased when they were taken off 
b\l� w� S��l soft iro.n wire (wire almost as 
80ft &8 1CIJ.\d) '\Vas UIIed, the magnetism was in
Cto6ll$6Cl w�en weigbts were put on, and dim!' 
n�s�� when tbey were taken off. Afterwards 
he di&cl,rded the electrical apparatus; a1ld ty 
suspending a piece 0 f soft wire near a magu( to
meter consisting of a needle, a small fr3ction 
of a grain in weight, with a reflecting mirror 
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attached, the wire was magnetized inductively simply by 
the magnetism of the earth, and changes in its magnetism 
were made by applying weights and strains, the changes be
ing then indicated by the magnetometer. 

.ee,. 

SCIENTIFIC AND PRACTICAL INFORMA TION. 

DISCOVERY OF A NEW ELEMENT. 

At a recent session of the French Academy of Sciences, M. 
Wurtz presented a communication from M. Lecoq, announcing 
the discovery of a new simple body, a metal analogous and 
allied to zinc and cadmium, and found in bIen de or sulphide 
of zinc in Spain. The existence of the substance was re
vealed by spectral analysis, two lines appearing which 
�ould not be traced to any other other element. The lines 
are situated in the violet, the region in which the brightf'st 
zinc lines are found; one is very brilliant and takes, in the 
table of wave lengths, the 417th place; the other and weak
er one has its wave length represented by 405. The new 
metal has not been reduced from its combinations, so that 
its physical characteristics remain undetermined. It has 
been obtained, however, in the state of hydrochlorate and 
sulphate;and its distinctive features have been so clearly re
cognized,

' 
showing its marked difference from either zinc or 

cadmium, that there is considered to be no reasonable doubt 
as to its existence. The discoverer patriotically names the 
new metal gallium in honor of France. 

TESTING POTABLE WATER FOR ANIMAL MATTER. 

Most of our readers are already aware of the danger 
arising from the use of water which contains animal excreta, 
or other animal matter in a state of putrefactive decay. Al
though no certain �est has yet been found for these matters, 
it is not difficult to detect the decomposition products which 
always accompany them, and when the latter are absent we 
may safely conclude that the former cannot be present. This 
indirect analysis involves testing for carbonate of ammonia, 
nitrous and nitric acids, phosphoric acid, chlorine, and sul
phuric acid. 

The test for carbonate of ammonia is best made with a few 
drops of corrosive sublimate solution, or a little of the N ess
ler test. Nitrites are detected by slightly acidifying the wa
ter and adding a starch solution which contains iodide of 
cadmium. To test for nitrates, acidify with a few drops of 
dilute sulphuric acie, immersing in it for a minute a rod of 
zinc or cadmium, and then adding the starch and iodide of 
cadmium. Phosphates are detected with most certainty by 

a few drops of a concentrated solution of acetate of uranium. 

JAPANESE BRONZES. 

M. E. J. Maumene writes as follows: We recently re


ceived bronzes from Japan, the composition of which pre

sents great interest. Their origin has been well and precisely 
established; they come from public monuments and from 
temples of hl'.bitation where great luxury reigned, which is 
attested by the dimension of most of the pieces imported, 
and which were destroyed during the great religious and po
litical struggle which ended a few years ago. 

We had occasion to analyze these bronzes, and here are the 
most striking results: 

No.1. No.2, No.3. No.4' 

Copper . . . . . . . . . . 86'38 80'91 88'70 92'07 
Tin . . . . . . . . . . . . .  1'94 7'55 2'58 1'04 
Antimony . . . . . . .  1'61 0'44 0'10 " 

Lead . . . . . . . . . . . .  5'68 5'33 3'54 
Zinc . . . . . . . . . . . . .  3'36 3'08 3'71 2'65 
Iron . . .  0'67 1'43 1'07 3'64 
Manganese .. . . . .  trace 
Silicic acid . . . . . .  0'10 0'16 0'09 0'04 
Sulphur . . . . . . . . .  " 0'31 
Waste .. . . . . . . . . .  0'26 0'79 0'21 0'56 

---- ---- --- ____ u 
100'00 100'00 100'00 100'0 

The complex alloys thus formed are all of a granulat ed 
texture, blistered on the interior surface, full on the exterio./' 
surface (which can be readily polished with a file), showing a 
varied shade, which is sensibly violet when antimony is abun 
dant, red when iron is present, etc. ; all the specimens were 
cast in slight thicknesses, from 0'195 to 0'468 inch, and the 
molding was well filled. It appears from analysis that these 
alloys were not made with pure metals, but with entire min
erals. We should, says the author, consider these bronzes as 
resulting from direct employment of copper pyrites and anti
monial galena mixed with bIen de ; and the calcination was 
not always complete, as the presence of sulphur in specimen 
No. 2 proves. 

Antique alloys, Greek, Roman, old French, etc., present 
indications of the same nature: but we have never observed 
so great a complication and such clear pro::Jfs of the simpli
city of metallurgic work.-Gomptes Rendu8 de l' Academie de 
Sciences, 1375. 

NEW AFRICAN EXPLORATIONS, 

Mr. H. M. Stanley, the reliever of Dr. Livingstone, is now 
chief of an African exploring expedition fitted out by the 
New York Herald and the London Daily Telegraph. Letters 
recently received from him have appeared in those journals, 
from which the first tidings of his labors may be gleaned. 
Starting from Zanzibar on the coast, he began a journey of 
720 miles to the great Victoria Nyanza lake. His progress 
was impeded by hostile savages, by the unknown nature of 
the country, and by the fearful mortality among his follow
ers, 126 out of the 300 men which composed the expedition 
falling in battle or succumbing to disease; despite these 0 bsta
cles, however, the march was accomplished in 103 days, an 
incredibly brief period when it is considered that by the na
tives the distance is counted as a nine months' journey. 
Launching his sectional steamer on the lake, Mr. Stanley 

began his explorations; and of those undertaken in April and 
May, the results are now reaching us. 

The most important discovery thus far made is the verifi
cation of Speke's description of Victoria N yanza as one great 
inland sea. This is contrary to the later decisions of many 
eminent geographers, who believe the lake to consist of a 
number of small bodies d water united by streams or tracts 
of frequently overflowed marshy country: a new view up
held by Speke's comrade the explorer Burton, and even by Dr. 
Livingstone himself, Stanley now, bowever, demonstrates 
Speke's account to be strictly accurate, and thus secures to 
that explorer the fame of being the first discoverer of the 
true source of the Nile. 

PRESERVATION OF MEAT BY COMPRESSED AIR. 

We recently described a discovery of M. Bert, relative to 
preservation of meat through keeping the same in a hermeti
cally sealed compartment under a pressure of several atmos
pheres. M. Reynoso proceeds a step beyond M. Bert, and 
announces that, if the meat be removed from the compressed 
gas after remaining therein for several weeks, it may be ex
posed to the ordinary atmosphere indefinitely without decom· 
position. This was accidentally discovered through a frag
ment of flesh fron.: the compression apparatus being left un
noticed in the laboratory. M. Reynoso finds that the meat 
dries slowly, keeping its color, odor, and consequently its 
fleshy taste. 

••••• 

The Relation 01' Patents to the Various Industries. 

At a recent meeting of the New York Society of Practical 
Engineers, President James A. Whitney delivered an address 
on " The Relation of the Patent Laws to American Agricul
ture, Arts, and Industries. " Passing over those portions of 
this address which present, in a concise and forcible manner, 
the several arguments and authorities in favor of these laws, 
we would direct especial attention to the following interest
ing historical and statistical information regarding several 
important American inventions. "Beginning with the print
ting press, we learn that the one used by Franklin over one 
hundred years ago gave but one hundred and thirty impres
sions an hour; as the result of successive patented improve
ments, this capacity was so advanced that in the year 1847 a 
machine had been perfected-the Napier double cylinder 
press-by which from twenty-five hundred to five thousand 
impressions an hour could be made-the,former of large, the 
latter of small, newspaper size. It wa.� then believed that 
with this machine the limit of speed had been reached, and 
yet the public demand for more newspapers and periodicals 
was advancing rapidly. It was at this juncture that the 
American inventor Richard M. Hoe brought forward his im
proved printing machinery, and, as the result of his genius 
and mechanical skill, it was soon brought to so great perfec
tion that, in the year 1861, one of the New York papers 
printed a daily edition varying from one hundred and fifteen 
to one hundred and thirty thousand copies, all printed in four 
hours and a half. Though it is not claimed that this was 
the work of a single press, yet to have accomplished the same 
work on Napier presses would have required five additional 
forms of type, each at the cost of one thousand dollars a 
week, or two hundred and sixty thousand dollars a year. 
Another kindred invention, and one effecting even a greater 
relative improvement, was the Chambers folding machine. 
This was the invention of Cyrus Chambers, to whom the first 
patent was issued about the year 1859. In the year 1874, 
seventy-two of these patent news folders, for folding newspa
pers alone, were in use. Regarding the work accomplished by 
these machines in the several departments of paper, maga
zine, and book making, we read: "The cost of running 
these machines was $2 a day each, and each accomplished 
the work of five men. The same work by hand cost $8.75 
per day, being a saving of $6.75 a day for each machine, and 
these newspaper folders alone, during the original term of 
the patent, effected an economy of labor amounting to up
ward of $1,165,000. Duringthe same period the paper fold
ers for duodecimo publications saved in labor more than 
$353,000; for octavos, more than $139,000: for qnartos, 
more than $64,000; and for 32mos, more than $522,000-
making from this one patent alone, in less than fourteen 
years, a saving of human toil and exertion amounting to 
more than $2,243,000. Tbomas SilverthoIll, tlle poor me
chanic who invented the copper-toed shoe, little knew the 
significance and value of this simple idea. Through its 
adoption, it is estimated that from $6,000,000 to $12,000,000 
are annually saved to the country, and yet the humble inven
tor had to wait for his good fortune until his patent was ex
tended, when it was bought by a company for $67,000. 
Henry Burden, the inventor of the first successful machine 
for the manufacture of horseshoes, was able to sell a finished 
shoe, including the iron, for four and one half cents, where
as to make the same by hand would have cost sixteen cents, 
not including the iron. While the absolute benefit to the 
public by this invention cannot be calculated, it is known 
that the gain to the government alone during the late war 
amounted to $4,000,000. Under the head of "Profits of Pa
tentees compared with Profits of the Public, " the following 
interesting facts are presented: There is now in common use 
a little staple for fastening the rods to the slats of Venetian 
blinds, It has corrugated shanks to hold in the wood with
out clinching, and for this reason requires so much less iron 
in its manufacture that in five years' trade, in this country 
alon", it is estimated that five thousand tuns of wire have 
been saved. Seventy-five tuns of these little staples are used 
in the United States every year, at a yearly saving to the 
public of $100,000, while $20,000 was all that the inventor, 
Byron Boardman, received as his share. We aTe forced to 
pass over without mention many equally interesting and 
significant facts, of all of which Mr. Whitney makes use in 
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comfirming his views regarding the value of patents in 
fostering industry by rewarding the inventor, showing at the 
same time that the gain to the latter is by no means exces
sive compared with the saving to the public. A closing illus
tration enforcing this claim, and one which will be readily 
recognized by the housekeeper, may here be cited: Formal
ly, when a tin can was soldered up, it was difficult matter to 
open it, but in 1850 John W. Masury hit upon the idea of 
making a portion of the cover of very thin metal, which 
could be easily cut through with a knife. Ten millions of 
these cans are made yearly. The Borden Condensed Milk 
Company use ten thousand each and every working day in 
the year. The invention is largely used in the paint trade, 
as it enables paint to be put up in liquid form, ready for use, 
therefore saving the painter's time and trouble in mixing 
paint. The United States Circuit Court decided the value 
of this improvement to be not less than three cents for each 
pound can; but the inventor granted licenses under the pat
ent for a royalty of one quarter of a cent per pound can, that 
is to say, for every twelve cents the public gained from the 
invention, the inventor was content to gain one cent. " 

The above (from Appleton's Journal) contains only a small 
portion of Mr. Whitney's address, which abounds in inter 
esting statistics, exhibiting on the part of the author a re 
markable degree of research. We shall take occasion to 
make further extracts in a future issue. -EDs.] 

••••• 
Subterranean Festivities. 

We acknowlege the receipt, too late, however, to enable us 
to get there, of a ticket to a grand "Basket Picnic and 
Subterranean Ball," given October 13, 1875, in the bowels 
of Leavenworth Mountain, within Marshall Tunnel, vicinity 
of Georgetown, Colorado. Our invitation says:-

" For the information of visitors it may be stated that the 
elevation of the Tunnel is 9,500 feet above the level of the 
sea, and the dance hall is 810 feet in from the mouth of the 
Tunnel, and is 500 feet below the surface. From the mines 
cut by this tunnel millions of dollars have been taken-

And belowthis argentiferous floor 

Are many, many millions more. 

The exercises will be opened by a brief address from Com
modore Stephen Decatur. 

Guests are privileged to ride on the palatial rock �ars from 
mouth of tunnel to hall. 

The festivities will be prolonged until ten boxes of wax 
candles are consumed. "  

------------�.� ... �.�.�-----------
Effects 01' Heat on Steel WIres and Rods. 

Professor W. F .Barrett has found tbat,if steel of any thick
ness be heated by any means, at a certain temperature the 
wire ceases to expand,although:the heat be continually poured 
in. During this period also the wire does not increase in 
temp6rature. The length of the time during which this ab
normal conditiou lasts varies with the thickness of the wire 
and the rapidity with which it can be heated through. It 
ceases to expand, and no further change takes place till the 
heat is cut off. Wben this is done, the wire begins to cool 
down regularly till it has reached the critical point at which 
the change took place on heating. Here a second and reverse 
change occurs. At the moment that the expansion occurs, 
an actual iucrease in temperature takes place, sufficiently 
large to cause the wire to glow again with a red-hot heat. It 
is curious that this after·glow had not been noticed long ago, 
for it is a very conspicuous object in steel wires that have 
been raised to a white heat and allowed to cool. 

...... 
The Electric Light as a Military Signa]. 

The roof of the Siemens-Halske factory at Berlin, was re
cently the scene of a series of experiments with the electric 
light., which filled all the streets in the vicinity with a 
crowd staring with astonishment at a supposed wonderful 
natural phenomenon, up in tlle clouds. The apparatus, which 
gave a light so powerful that ordinary writing could be read 
.by its illumination at a mile distance, was arranged with an 
I
nclosed mirror, so that �e rays were projected against the 

clouds, which served as a screen. In front of the mirror the 
signals were made, and these Wl're repeated, of course en a 
gigantic scale, in the cloud s. The light is to be adopted to 
the German army for night signaling. 

••••• 
The Force 01' Expansion. 

The boiler stack (60 feet in hight) of the Ohio Iron Company, 
of Zanesville, recently fell with a sadden and heavy crash, 
killing one of the furnace men instantly. The boiler had just 
been heated up, after having been cold, when the stack gave 
way. It appears that the gas flame had destroyed the inside 
lining of the stack, and had partly destroyed some of the 
brick and weakened the brickwork, so that, when the 
stack became suddenly heated again, the expansion resulted 
in the demolition of the whole structure. 

--------------.� .. �.�.-------------

Ne-w 011 Car. 

A. P. 0' Dell,of Oil City, Pa., is the author of a new oil tank 
car, which, if it fulfils the expectations of the inventor when 
put to a practical test, will greatly lessen the cost of trans· 
porting oil to the seaboard. The tank is swung underneath 
a platform, which can be used as an ordinary gondola car 
for carrying freight on the return trip. At present the tank 
cars have to be returned empty, which is a dead loss in 
freight. 

------------�-� .. � ... -------------

To render glass impervious to the direct rays of the sun, 
but not so opaque as to exclude light, powder some fluorspar 
and mix it with sulphuric acid, and rub the mixture on the 
glass with a piece of lead. Then heat the glass on some 
stove or other arrangement by which the fumes can pass up 
the chimney; and when cool, wash the plate with a dilute 
solution of potash, and rinse in water 
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