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THE ST. MARY'S FALLS CANAL. of copper and iron mines was commenced, and " the 
St. Mary's Falls Canal is situated at the village Sault " was found to be a serious obstacle in the way 

of Sault Ste. Marie, Michigan, and affords a navigable of the successful prosecution of these enterprises. The 
channel by means of which the principal rapids of St. I products of the mines, the appliances for working 
Mary'S River are passed.  
The river is- the outlet 
of Lake Superior, and it 
empties into Lake Hu­
ron. The canal is 15 
miles from Point 11'0, 
quois, the foot of Lake 
Superior, and by the 
present route of naviga­
tion is 60 miles from 
Point Detour, Lake 
Huron. The r a p i ds 
known as Sault de Ste. 
Marie are a little more 
than half a mile in 
length, and have a fall 
of from 16� to 18� feet, 
depending u p o n  t h e  
stages of water in Lakes 
Superior and Huron, 
the mean fall being 18 
feet. From Lake Sup, 
rior to "the Sault," the 
fall is only one-tenth of 
a foot ; thence to Lake 
Huron it is about 2 feet, 
distributed through a 
distance of about 20 
miles. 

Hence " the Sault" is 
the only obstruction to 
such navigation as the 
depth will admit of be­
tween the two lakes. 

[$3.20 per Annum, [POSTAGE PREPAID.] 
them, and the supplies for the laborers had all to b:l 
unloaded from vessels at the foot of " the Sault," 
carried overland to the head, and there reshipped to 
their destinat.ion. At first the portage was made with 

horses and w a g  0 n s . 
Subsequently a tram­
way was built and ope­

. rated with horses, in 
tllis way greatly increas­
ing the facilities and 
ameliorating the condi­
tions. 

As time passed on, 
steamers and sail ves­
sels were transported 
upon ways from below 
to the head of the ra­
pids, relaunched. and 
used for carrying the 
freights which were ra­
pidly increasing and 
rendering the detention 
and difficulties of the 
portage at "the Sault " 
quite too great to be 
borne. 

Application was made 
to Congress for relief, 
resulting in the act of 
Aug. 26, 1852, by which 
750,000 acres of land 
were granted to the 
State of Michigan, "for 
the construction of a 
ship canal around the 
Falls [of St. Mary's in 
said State. " 

Prior to 1845, the fur 
trade consti tu ted almost 
the entire commerce of 
Lake Superior. At that 
time the development Fig. I.-ST. MARY'S FALLS CANAL.-END VIEW OF LOCK WITH GATES CLOSED. 

It must not be sup­
posed that earlier efforts 
had not been made 
toward the construction 
of a canal at this point. 
(Continued on page 386. ) 

Fig.2.-ST. MARY'S FALLS OANAL.-VIEW OF THE MOVABLE DAnL C�OSED. 
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REVIVAL OF THE NICARAGUA CaNAL PROJ'ECT. 

An official report has been submitted recently to the 
Navy Department by Civil Engineer A. G. Menocal, 
U.S .N. ,  of the relocation of the Nicaragua Canal made 
by the government expedition of last winter. 

The route now given the preference extends from the 
harbor of San .Juan del Norte, or Graytown, on the 
Caribbean Sea, to the ,port of Brito, on the Pacific, a 
total distance of 169'8 miles, of which 40'3 miles are 
canal proper and 129'5 miles open navigation through 
Lake Nicaragua, the river San .Juan, and the basin of 
the river San Franeisco. 

The summit level is 144'8 miles long, and iR elevated 
110 feet above the mean level of the sea. It is supplied 
from Lake Nicaragua. Three locks are projected east 
of this level, and four locks west. The first lock east of 
the lake is intended to have a drop of 53 feet, and a 
rolling or tumbling gate of original design has been in­
vented by Civil Engineer Peary. The locks are to be 
magnificent structures, 650 feet long between gates, 65 
feet wide between gate abutments, and with 29 feet of 
water over the sills, capable of containing the City of 
Rome or the Acapulco and Colon together. 

The length of canal and basins east of the lake is 
22'44 miles ; west of the lake, 16'54 miles, but so divided 
that vessels can conveniently pass each other except at 
short intervals, the longest of which is only 3'67 miles. 

The yearly capacity is estimated at 20,000,000 tons 
(against 6,000,000 on the Suez Canal). The time of pass­
age from ocean to ocean is to be 30 hours, perhaps less. 

T� lake will require to be excavated and dredged 
for a distance of 8� miles, and the San .Juan River 24 
miles. The San Francisco requires but slight excava­
tion. 

The soil to be excavated for the canal is mostly sand, 
gravel, and rock, not much clay having been observed, 
giving a desirable average. 

The climate is styled salubrious, inasmuch as no offi·· 
cer was sick for a day during the four months of the 
survey. 

By the new plan, the necessity of large harbors to ac­
commodate shipping will be obviated, by reason of the 
change of location of the tidal lock at Brito from the 
inner end of the harbor to a point 1'4 miles inland, vir­
tually extending the harbor that distance. At the 
Graytown end the tidal lock is 11'6 miles inland. 

The water supply is estimated to be ten times as 
much as will oe required for lockage. 

As compared with former route, the length of the 
line from sea to sea has been reduced 11'46 miles, the 
length of the canal proper reduced 21'44 miles, and the 
number of locks from 21, as proposed by the United 
States Surveying Expedition of 1872-73, and 11 as pro­
posed by Mr. Menocal in 1880, to 7. 

'fhe work, it i� asserted, can be completed in six 
years; and the cost, on a new and reduced basis of esti­
mate of prices, as compared with that of the location 
of 1872-73, is given as $64,043,699. 

Substautially the same process was followed in esti­
mating for the Panama Canal. The route was resur­
veyed and relocated. Improvements were made, new 
estimates calculated, and the costs greatly reduced. 
Results show they should have been increased, not less­
ened. 

In a trenchant little volume entitled " The Panama 
Canal," by.J. C. Rodrigues, just issued by Scribner, the 
history of that enterprise is brought down to Septem­
ber of the present year. The author was on the Isth­
mus in 1880 with De Lesseps's technical commission, and 
appears to be quite at home in the subject. In 1879, 
when it was estimated that only 46,000,000 cubic meters 
must be excavated, it was estimated that the cost would 
be $85,000,000, and the time required four years. De 
Lesseps himself now admits that 125,000,000 meters 
must be removed. Others put the amount as high as 
150,000,000. Up to .June, 1885, only 13,000,000 had been 
removed, of which not over three-quarters of a million 
had been taken during any one month. The most 
rapid progress possible, then, with unlimited capital, 
would seem to demand at least twelve years for the 
completion of the enterprise. 

Estimates indeed range from this up to fifty years, 
and it is by no means certain that the obstacles are 
not insuperable. The problem of so directing and re­
straining the Chagres River that it shall not in an 
hour demolish and sweep away the labor of years does 
not appear to be soluble on any a priori considera­
tions, but only satisfactorily demonstrated by its 
actual accomplishment. Again, who can predict with 
certainty the successful removal of the Culebra Moun­
tain, and can give reasonable guarantee that the ditch, 
if ever dug through clay and quicksand, can be main­
tained secure from inroads of detritus borne by the 
torrential currents so often following the wake of tro­
pical storms? 

Assuming for argument's sake, however, that the 
work may possibly

· 
some time be completed, Rodrigues 

figures �ut the cost as not less than $540,000,000, and 
the annual amount of expenditures over receipts as over 
$16,000,000. 

The present condition of the Panama Canal offers 
very little inducement for the construction of a second 
and rival canal at Nicaragua. For the present, so far 
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as our government is concerned, much the wiser course 
will be to give what little encouragement is needed­
and only a little is asked-to the construction of Capt. 
Eads'ship railway over the Isthmus of Tehuantepec. 
The Mexican government has granted the rights of way 
and made other valuable concessions of lands and 
moneys. The project is indorsed by eminent engi­
neers, is approved by nearly all representative men 
who have given the subject consideration. Public 
opinion is setting strongly in its favor all over the 
country. 

In considering the merits of a Nicaragua Canal and 
a 'fehuantepec Ship Railway, we should remember 
that estimates of railway construction, owing to vast 
experience, may be made with precision, while those of 
ship canals, for lack of experience, are notoriously unre­
liable and misleading. This fact has evidently become 
apparent to the practical mind of the President, for in 
that part of his message to Congress in which he alludes 
to the matter, he expresses all unmistakable preference 
for the Eads ship rail way. He says : "The Tehuantepec 
I'oute is declared by engineers of the highest repute and 
by competent scientists to afford an entirely practi­
cable transit for vessels and cargoes by means of a ship 
railway from the Atlantic to the Pacific. The obvious 
advantages of such a route, if feasible, over others 
more remote from the axial lines of traffic between 
Europe and the Pacific, and particularly between the 
valley of the Mississippi and the western coast of 
North and South America, are deserving of considera­
tion. " 

In these few words the President hits upon the two 
principal features of the ship railway project, and fac­
tors which any scheme of trans-isthmian transit should 
possess to win popular favor. 

In thestl practical days, it is not enough that a scheme 
should be possible, it must be practicable. 

The returns must not only be commensurate with 
the cost of construction and maintenance, but it mUE>t 
be possible to foresee with something like accuracy 
the sum total of gross expenditure. 'fhere is always a 
tendency among projectors to get the State so invol {red 
in their schemes as to be unable to retire ; for once in 
deep enough, retreat ca,n only be made by a sacrifice of 
what has already been accomplished. 

It is not meant by this to cast any discredit upon 
those urging the Nicaragua Canal route. No doubt 
they are entirely sincere in their belief that their esti­
mate is a true one, and there is nothing to show a sin­
ister design of misleading the government. But it can­
not be overlooked that a recent government (lommis­
sion, made up of capable engineers, estimated the cost 
of a canal at Nicaragua at $100,000,000, or $15,000,000 
more than the original estimate of the Panama Canal, 
and that the report of Major McFarland, made some 
yearA ago and suppressed, estimated this cost at $140,-
000,000, with labor at one dollar a day-a rate which is 
shown by the prices now ruling at Panama to be ab­
surdly low. 

Again, the position of the Tellllantepec Ship Railway 
at the extreme northern end of the narrow strip of land 
which separates North from South America is, as the 
President implies, a very important advantage. To 
cross at Panama or Nicaragua, a ship must sail hun­
dreds of miles down the Isthmus, and then back again 
on the other side to regain her course ; the route from 
New York to San Francisco being about 1,200 miles 
longer by way of Panama than 1Jia Tehuantepec, and· 
about 600 miles longer via Nicaragua than via Tehuan­
tepec. 

The ship railway scheme appears to present many 
valua�le features. It can be completed and put in ope­
ration, its projectors say, within four years. Would it 
not be well to try it ? If, after all, we must ultimately 
fall back on the canal, we can still have that alterna­
tive ; and meanwhile, unless the Panama· scheme col­
lapses, experience gained in the progress of that wor1\: 
may throw much light on the working details of the 
Nicaragua route, and if, after all, De Lesseps should 
surprise all the critics by snatching victory out of the 
jaws of defeat, why, then, we should have an inter­
oceanic canal, and there certainly is not business 
enough for two;  while, on the other hand, the Tehuan­
tepec Ship Railway would be an extremely useful and 
convenient one, canal or no canal. 

., . , . 
A Valuable Cotton Hybrid. 

Dispatches from the South state that ex-Mayor 
Schorten, of Baton Rouge, Miss. , has produced a hy­
bridized cotton plant, about 14 feet in height, and 
capable of yielding four bales to the acre, should ittJ 
successful culture be accomplished. It is matured b)' 
removing the stamens of the cotton blossom early in 
the morning before it opens, and by hybridizing the 
pistils of the cotton by .�he pollen of an ocra blossom. 
The hybridized blossoni' is then protected by cloths to 
prevent insects from doing it any harm. As.soon as 
the boll is formed, the cloths are removed. The two 
prolific stalks raised this year had produced a sufficient 
amount of seed to plant an acre. The lint of the hy­
brid is reported to be long and silky. Should the 
seeds prove fertile, the new variety will be of immense 
importance. 
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THE l'OWER REQUIRED TO OPERATE THE SHIP 
RAILWAY. 

We publish elsewhere a letter from Mr. C. K. 
Needham, civil engineer, expressing a doubt as to the 
possibility of locomotives starting so heavy a mass as a 
ship on a single ear. 

He says : "When a locomotive begins to pull a heavy 
train, it is necessary that the connections between the 
cars should have some slack or spring. Otherwise the 
most powerful locomotive could not overcome the 
quiescent inertia of the train. " 

This is an error; he doubtless meant to say that a 
locomotive which is sufficiently powerful to keep a 
train in motion after it is started is not always power­
ful enough to start the entire train, unless some slack 
exist in the couplings between the cars. This is true. 
The problem is really a very simple one; numberless 
experiments have been macle to determine the amount 
of frictional resistance to be overcome in starting trains 
from a state of rest, and the amount of this resistance 
when the same train is in motion. The friction in each 
case is of a double character-the rolling friction, 
created between the periphery of the wheels and the 
rails, and the sliding friction, created between the jour­
nals and the boxes in which they revolve. This lat­
ter is generally called axle frietion. Rolling friction 
results from the fact that all materials used by engi­
neers are more or less elastic. The hardest steel is no 
exception to this rule. When a steel ball is dropped 
from the height of a few feet upon a flat steel plate, it 
rebounds, and is thrown upward to about half the 
height from which it fell ; this could not occur if the 
two surfaces of steel were not elastic. The plate is in­
dented, temporarily, by the momentum of the sphere, 
and the shape of the sphere is momentarily distorted 
by the resistance of the plate. The rebound is the 
result of the instantaneous recovery of their respective 
forms. 

When a wheel is at rest upon a rail, the rail is de­
pressed beneath it, and the circular form of the wheel 
is also changed in proportion to the amount of the 
weight which presses the two surfaces together, the 
change of the form of each being analogous to that 
which would occur if both were made of India rubber. 
The force necessary to roll the wheel, when the rail is 
perfectly level, is that which is required to depress the 
rail as the wheel advances, and to cause the wheel to 
alter its form as it rolls forward on the rail ; this resist­
ance is known as rolling friction, and it will be reduced 
in proportion to the hardness of the surfaces in con­
tact. The forQe necessary to start a wheel from a state 
of rest will be greater than that required to keep it 
rolling after it has started, because the element of time 
affects the problem. If the wheel is rolled rapidly over 
the rail, the two surfaces will not have the time neces­
sary to accomplish the full alteration of their forms 
before the pressure has ceased at the point of contact. 
Hence the rolling friction will be decreased if the velo­
city be increased. The phenomena of sliding friction 
are so well known that it is not necessary to allude to 
them. 

The results of the many experiments that have been 
made to test the amount of axle and rolling friction in 
railroad trains when at rest and in motion vary very 
much, because of the difference in the lubricants used, 
the degree of accuracy with which the wheels and 
axles are turned, the fit of the boxes, the size of the 
journall'l, the various weights carried on them, and the 
accuracy and hardness of the rails and wheels. The 
greatest resistance to starting the train, recorded by 
these experiments, is. we believe, about twenty pounds 
horizontal strain to each ton of weight of the cars. 
When in motion, this resistance falls to about five 
pounds pel' ton. If we take a train of ten cars, assuming 
each to weigh forty tons, the resistance to the start­
ing of each cal' will be equal to eight hundred pounds, 
and for the ten cars eight thousand pounds. The 
resistance, when in motion, would be reduced to one­
quarter of this, or to two thousand pounds, hence a 
locomotive whose maximum tractive power would be 
two thousand pounds would be able to keep such a 
train of cars in motion, on a level road, but would not 
be able to start the train. Starting one cal' after the 
other, supposing that slack enough existed in the con­
nections, it would only be able to start seven cars. Six 
being in motion would absorb twelve hundred pounds, 
while the seventh, being at rest, would require the re­
maining eight hundred pounds. To start the ten cars. 
the locomotive would require to have a tractive power 
of twenty-six hundred pounds, because, after nine are 
in motion, the resistance pf each falls to two hundred 
pounds, or eighteen hundred pounds for the nine, 
while the resistance of the tenth, which is at rest, would 
be eight hundred pounds. The starting of the entire 
train, from a state of rest, if rigidly connected, would 
therefore require a little more than three times' the 
power necessary to start the train if not rigidly 
coupled. 

In the case of starting a single mass, like a ship, upon 
a single cal', the same principles would apply. If we 
assume the weight to be six thousand tons, and th6 
resistance to be twenty pounds to the ton, the tractive 
power necessary to start the car would be one hundred 

$titufifit �tutri,au. 
and twenty thousand pounds, while the power neces­
sary to keep it in motion would be about only one­
fuurth as much. 

It is plain, then, that the power required in either 
case is simpiy a question of area of piston pressure 
per square inch upon it, and of leverage exerted by 
the crank and wheel upon the axles. In railroad 
practice, locomotives invariably have a.large surplus 
of power over that which is necessary to keep the train 
in motion; and while the locomotives necessary to sim­
ply start six ordinary trains weighing one thousand 
tons each would need an aggregate tractive power of 
less than forty thousand pounds, those necessary to 
start six thousand tons in one mass would require a 
tractive force of one hundred and twenty thousand 
pounds, or more than three times as much ; but after 
these respective masses were once in motion, the tract­
ive power required by the locomotive of each would 
be the same, hence the actual cost of hauling the loads 
or the fuel �onsumed would be the same for each six 
thousand tons. It does not follow, however, that the 
locomotives for the six trains would be limited to a 
tractive power of forty thousand pounds ; on the con­
trary, a,large surplus over that would be required to 
insure the certainty of starting promptly, for the reason 
that there are no perfectly level railroads in operation, 
and wherever grades intervene, additional power is re· 
quired by the locomotives, to ascend such grades, and 
this additional power would be no greater in the case 
of the ship railway than in that of an ordinary rail­
road. A grade of one foot in a hundred would in­
crease the tractive power required to an amount 
equaling one pel' cent of the load, which, for six thou­
sand tons, would be sixty tons, or one hundred and 
twenty thousand pounds additional to that which 
would be required to start the ship, or a total of two 
hundred and forty thousand pounds to start it upward 
on such a grade. 

The engines employed by the ship railway would, 
no doubt, have four cylinders each, and three locomo­
tives would doubtless be employed to haul a load of 
six thousand tons. This would be equivalent to twelve 
cylinders, and, supposing one-half of the cranks actu­
ated by the pistons in those cylinders to be at the 
dead point, there would still be six pistons in full 
force. 

Let us assume the wheels to be five feet in diameter, 
and the stroke thirty inches, and cylinders twenty-eight 
inches bore ; we would then have, on six pistons, an 
aggregate area of three thousand six hundred and 
ninety square inches, which, with one hundred and 
twenty-five pounds pressure, would be equal to four 
hundred and sixty-one thousand two hundred and fifty 
pounds. Let us suppose that only one-third of this is 
converted into tractive force through the 10ES of lever­
age in the cranks and wheels;  we would have one hun­
dred and fifty-three thousand seven hundred and fifty 
pounds of tractive power to overcome the resistance of 
one hundred and twenty thousand at starting. On 
grades of one pel' cent, three more locomotives would 
be required to start the load upward, when standing 
on such grade. 

This would insure an abundance of power to start 
the cal', and, after it was started, the stearn could be 
worked expansively, and with greater economy, at an 
average pressure of thirty or forty pounds to the square 
inch. 

It is, therefore, only necessary for the ship railway to 
provide somewhat larger cylinders than are ordinarily 
used on locomotives to insure the surplus pressure 
necessary to overcome the resistance to starting the 
cars, while, as we have said before, the consumption of 
coal during the trip would be no greater than if six 
trains, weighing one thousand tons each, and com­
posed of ordinary cars, were being hauled over the same 
line. 

The pressure upon the piston at the time of starting 
is usually equal to that in the boiler, the valve being 
wide open, while the pressure upon the piston when 
the train is in motion is much less than the maximum 
pressure in the boiler. 

In the case of the ship railway, it would be found 
practicable to use the steam more expansively than in 
ordinary railway practice, and this would tend to 
greater economy of fuel. 

PHOTOGRAPHIC NOTES. 

IMPROVED PYRO DEVELOPER FOR LANTERN SLIDES. 

The use of ferrous oxalate developer, considerably 
restrained with bromide of potassium and citric acid, 
in the development of lantern slides on gelatine plates, 
has been invariably recommended by manufacturers, 
for the reason that there was no danger of staining the 
film, and in consequence greater ease in obtaining 
clear, crisp pictures ; but if the exposure had been too 
short, and forcing of the developer was rendered neces­
sary by additions of the iron solution, a disagreeable 
precipitate of the ferrous oxalate would occur over the 
surface of the film, thereby injuring it. 

As pyrogaUic acid is now largely employed in the de­
velopment of negatives, its possible use as a developer 
for transparencies would add much to the convenience 
of the amateur, in avoiding the necessity of his having 

two kinds of chemicals, viz. , one for negatives and ona 
for positives. 

Recently it has been found that a freshly made pyro 
solution answers admirably as a developer for lantern 
slides, and we can recommend the following formula as 
being reliable : 

Saturated solutions of citric acid, chemically pure 
sulphite of soda, and chemically pure carbonate of 
soda are first prepared. Then a solution of either 
bromide of potassium or ammonium in the proportion 
of 1 ounce of the bromide to 4 ounces of water. 

The developer is mixed in the following order: 
Water........ .. .................................. 30uuces. 
Sulphite soda solutiou.... ....... . ................ . .... 1 ouuce. 
Citric acid solutiou ................................ ... 5 miuims. 
Bromide of potassium solution ..... . . . . .... . .... . ... . 10 minims. 
Dry pyrogallic acid .. ....... . .. , .. ..... .. .. .. .. . .... .. 8 grains. 
Carbonate of soda solution . . ......... ..... . ... .. . . . .. 1 drachm. 

This is poured upon the exposed plate or plates (for 
several may be developed at one time in a tray), and 
the effect watched. After a minute's soaking, should no 
image appear, another drachm of the soda solution is 
added and continued to be added in small amounts 
until some action occurs. 

The picture develops gradually, or in about one­
third that required by the oxalate developer; and if a 
slow brand of plate be used, not a trace of stain or fog 
can be seen. As soon as the details in the high Jights 
appear well out, which is judged by the surface appear­
ance of the picture on the film, the plate should be re­
moved, washed in changing water for two or three 
minutes, and then fixed in a fresh hypo bath. 

After again washing, it is immersed in a clearing 
bath for three minutes. 

CLEARING SOLUTION. 

Saturated solution of "lum ... . . . . .... .. .............. 20 ounces. 
SulphurIc acid . .. . .... . . . . ........ .... .. .. . . . .... . ..... 1 drachm. 

Then washed in changing water for one hour and al­
lowed to dry. 

The peculiarity of this developer is that it imparts 
to the image, at once, without further toning, a rich, 
warm, brown color, so desirable for lantern slides. By 
giving a long exposure with a well restrained developer 
the best result is obtained. Too short an exposure 
changes the color to a blacker brown. 

For contact printing, an exposure of 10 seconds three 
feet from a gas or kerosene light is advised. When 
reducing in the camera by diffused daylight, from 10 
to 30 seconds is sufficient. With lamp light diffused 
by a ground glass, the exposure may range from 45 
seconds to 3 or 4 minutes, according to the density -of 
the negative and the size of stop employed in the 
lens. 

While it is safer to use the developer but once, we 
have found it practical to develop from two to three 
plates in rapid succession in but one ounce of de­
veloper. One of the advantages of this developer 
over the ferrous oxalate is that it may be strength­
ened by the addition of the carbonate soda solution 
without producing any precipitate. 

Capt . .Abney's Method of coating Paper with Gela­
tine Emulsions.-From the Photographic News we 
glean the following particulars respecting Captain 
Abney's process : 

The sheet of moist Saxe paper is laid on a glass 
plate somewhat larger than is necessary, having its 
edges cemented to the glass with a solution of gela­
tine and water. The paper is then allowed to dry, 
and in shrinking becomes as smooth and even as the 
glass itself. It is then coated with the emulsion the 
same as an ordinary glass plate, and allowed to set 
and dry. He states it is just as eas.f to coat paper as 
glass. The emulsion used contained about 5 per cent 
of glycerine, or 50 cubic centimeters of glycerine were 
added to each liter of emulsion. Owing to the repel­
lent character of the glycerine in the emulsion to the 
developer, he found it necessary to immerse or draw 
the paper through a bath of glycerine, composed of 
one ounce of glycerine to twenty of water, before 
developing. 

To Detect any Yellow Tinge in Lenses.-If lenses are 
long exposed to the light, the glass sometimes becomes 
very slightly yellowed, which affects the rapidity of 
the lens, since it prevents the passage of the most 
active rays. To detect the yellow hue-says the Photo. 
News-lay the lens upon a piece of paper of a very 
pale blue tinge-su('h as blue foolscap�when even a 
very slight degree of yellowness will be easily per­
ceived. 

...... 
Willimn H. Guild. 

The death of William H. Guild, of the firm of Guild 
& Garrison, steam pump manufacturers, of Brooklyn, 
which occurred on November 11, removes from the 
mechanical world one who had greatly endeared him­
self to his colaborers. I;tnd a large circle of friends for his 
ability as a mechaniCian, uprightness as a man, and 
cordial disposition as a friend. He was born in Con­
necticut, and had reached the age of fifty-three years. 
At the age of sixteen he located in Brooklyn, and 
learned the trade of machinist as connected with the 
manufacture of steam pumps. His father was one of 
the original firm of Guild & Garrison, and William H. 
succeeded to his place at the time of his death. 
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THE ST. MARY'S FALLS CANAL. I that in the spring of the year ice might be driven 
into it at the head to sueh an extent as to delay its (Contimled jromji1'st page). 

They were actually begun in 1837, but the 
these is too long to be here given. 

history of opening for navigation. '.ro guard against this, a 

the hollow quoins and 80 feet wide, narrowed to 60 feet 
at the gates ; the depth is 39% feet. Its capacity is 
1,500,000 cubic feet. The lift of the lock is 18 feet, and 
the depth of water on the miter-sills 17 feet. The sills 
are placed 1 foof. below the canal bottom, so as to be 
protected from injury by vessels. A guard gate is placed 
at each end of the chamber, making the length of the 
walls 717 feet. '.rhe walls for 14 feet from each end are 
13 feet wide from top to bottom ; then for 121% feet at 
the west end and 133% feet at the east end they are 25 
feet wide from top to bottom. Between the wide walls 
the width is 18 feet for 10 feet up from the foundation, 
then it narrows in 2 feet for four offsets, 5 feet apart 
vertically, until the wall is 10 feet wide, at which 
width it is carried up to within 6 inches of the top of 
the coping, which is 5 feet wide, as shown in the plan 
view of the lock, Fig. 5. The masonry is all laid 
in cement mixed with sand in the proportion of 1 to 1. 
About 35,000 barrels of cement were used in the con­
struction of the 34,207 cubic yards of masonry. 

In 1853 the State of Michigan accepted the land grant, 
and soon afterward made a contract with a private 
company which undertook to build the canal. and to 
take the granted lands in payment therefor. The sur­
veys for and the plans of the canal and locks were made 
under the direction of the late Captain Augustus Can­
field, Corps of Topographical Engineers, U. S. A., and 
the company promptly began operations. 

On the 18th of June, 1855, t.he completed canal was 
opened to navigation, the company having expended 
in its construction nearly $1,000,000. In view of the 
large amount of capital required, no return being pos­
sible until after the sale of the lands, the isolation of 
the locality. inaccessible during the five months of 
winter, and the severity of the winter climate, which 
greatly retarded operations, the rapid construction of 
the canal was a remarkable feat. This was the first 
ship canal made in the United States. The locks and 
gates Wflre the largest built in thfl country up to that 
time. The depth of water was greater than had been 
called for in any American canal. 

The engineering features were thus without prece­
dent in American practice, but they were well worked 
out, and the canal proved a remarkably successful 
one. It was 5,400 feet long, had a width of 100 feet at 
the water line, with slopes of 1% to 1, paved where 
the cutting was not through rock, and a depth of 12 
feet at mean stage of water. The locks, located near 
the foot of the canal, were two in number (now kll()wn 
as the ., old locks "J, combined, each 350 feet long, 70 
feet wide, with a lift of 9 feet, with 12 feet of water 
in the miter sills. At the time the canal was made, 
it was deemed of ample capacity to meet the needs of 
commerce through all future time. The depth was 
sufficient to pass any vessel on the Lakes, fully laden. 
The locks were large enough to contain at one time 
a tug and three vessels, of the average size then in 
use, which generally constituted a " tow. " 

By the year 1870, owing to the general improve­
ment of channels and harbors on the Lakes, these di­
mensions no longer sufficed. 

The size of vessels had increased, and they were no 
longer able to carry full loads on a draught of 12 
feet ; only one of the largest vessels could be passed 
at one lockage. and the number of vessels engaged in 
the Lake Superior trade had 
inc;eased so greatly that they 
were frequently delayed at the 
locks several hours. It became 
necessary to provide for more 
rapid lockage, and for the pass­
age of larger vessels. The slope 
walls of 1% to 1 had been found 
objectionable, as vessels fre­
quently came in contact with 

curve was made near the upper end, so that the di­
rection of the canal above the curve was nearly nor­
mal to the direction of the current in the river, which 
is quite rapid here. This rendered the entrance diffi-

o 

In the miter walls for the upper lock and guard gates 
there are nine courses of cut stone, each 2 feet thick. 
The walls are 14 feet wide at the miter angle, are 
arched to resist the pressure on the gates, as shown at 
the right in Fig. 5, and are bonded into the lock walls. 

"'.DISON ..... ) "\MilwaUkee .... The top course of stone is set back 1 foot, so as to leave 
'.z R. .. d ", '" <tLANSING t:Y:""' an offset, on which the oak miter sills rest ; these sills 
I I . 

. - '-7-' :-;;,i 's C< J.,'k",,," 'Detroi 'j .:l project 2 inches above the masonry. 

"\ ' ":\ . \ ,. :;\ --../ - L t:\llr� The foundation is on rock throughout. In excavat-
"".;,� .. ",' ��." ,���.'J'��?,,,v 1 ?ll:-! '-'T�iCd'o H." ing the �oek pit, rock was reached at from l.to 15 feet 

I above the grade of the lock floor. A floor of timber 
Fig. S.-MAl' SHOWING LOCATION OF ST. MARY'S FALLS. and concrete extends across the bottom of the locl{ and 

cult to a single vessel and impracticable to a tow of 
three or more. Experience showed that there was 
really no danger to be apprehended from theiice. The 
direction of the upper entrance was therefore changed 
so as to make the canal straight. At the completion 
of the new lock, replace the guard gates. by a mov­
able dam. 

From its beginning to May 1, 1873, the work was in 
charge of General O. M. Poe, Corps of Engineers, U. S. 
Army, and from that date to completion in charge of 
the late General G. Weitzel, of the same corps. 

From October, 1870, to completion, the local engineer 
was Mr. Alfred Noble, to whom the greatest credit is 
due for the accomplishment of this magnificent work. 

The effect of the canal improvement is shown by the 
fact that the commerce has increased from 1 ,567,741 

5 feet under each wall ; the rest of the wall foundation 
is concrete, one-half to 2 feet thick on the rock. All the 
foundation timbers are of pine, 1 foot thick. The 
miter sills are of oak, 12 x 18 inches, and are held in 
place by bolts, 10 feet long, fox-wedged and concreted 
in the rock, and also by timber braces bolted to the 
rock. 

The positions of the four gates, designated as upper 
and lower lock gates and upper and lower guard gates, 
are shown at P Q R S, respectively, in Fig. 5. The 
guard gates are only for use when repairs are being 
made to the lock ; they are opened and closed by means 
of temporary block and tackle operated by a power 
capstan. Both leaves of the upper guard gates are pro­
vided with valves through whieh to fill the lock after 
it has been pumped out. The f"amework of the gates, 
shown 310sed in Fig. 1, is of white oak, and the sheath­

ing is of Norway pine. The 
weight of one leaf of the upper 
lock gate is 40 ton's, and of one 
leaf of the lower loek gate 76 
tons. Each leaf is thoroughly 
braced by transverse and diago­
nal rods, and around each end 
post are straps bolted to the 
cross pieces. 

them below the water line, and m'" ""'.'''''A> M",·>Itf�;;;;;;�;o", 
Water is let into the lock from 

culverts under the floor extend­
ing from the well, X (Fig. 5), 
above the upper lock gate to 
the well, Y, above the lower lock 

sustained damage. 
In July, 1870, Congress made Fig. 4.-MAP SHOWING OLD (E) AND NEW (F) LOCKS AND MOVABLE DAM. 

I an appropriation for beginning 
improvmnents, and the charge assigned to General 
O . .1\1. Poe, of the Corps of Engineers, who in August 
following submitted a project therefor. The project 
promptly received the approval of the Chief of Engi­
neers. After some modifications it embraced the fol­
lowing points, viz. : 

Build a new lock opposite the old locks, parallel 
to them, at a clear distance of 100 feet. Take down 
the guard gates with their masonry, and rebuild them 
700 feet nearer the head of the canal, and at a lower 
level. Form entrances at the new lock-at the foot, 
by excavating out to deep water, and revetting the 
channel with pier work: above, by widening the canal 
froUl the new lock to the new position for the guard 
gates. Remove the slope walls, and use a tim bel' re­
vetment with a nearly vertical facE'. Where the cut-

tons of freight in 1881 to 3,300,000 in 1885. 'l'hat is, it I gate. The two culverts are separated by a longitudinal 
has more than doubled in four years. bulkhead, and each is 8 feet square. The floor of the 

It.is now proposed to further improve the canal by lock forms the roof of the culverts. The water passes 
making it 20 feet in depth, and replacing the "old locks" into the lock chamber through 58 apertures in the 
of 1855 by a single one having horizontal dimensions floor, shown in Fig. 5. '.rhe total area of these apertures 
equivalent to the two, and a depth on the miter sills of is 174 square feet ; this outlet area is increased to 190 
21 feet. square feet by manholes left in the bulkhead at the 

It is not proposed to disturb the new lock (�f 1881), .lower end of the culverts. The combined area of the 
but the increased depth of the canal prism will make cross sections of the two culverts is 128 square feet. 
available the full depth of 17 feet on its miter sill. Having the inlet area considerably less than that of the 

The new lock (of 1881) seems to be nearly perfect. After outlet tends to diminish the velocity of the water 
five years of use, there is no improvement to be sll:ggest- when projected upward into the lock chamber. The 
ed. Its operation is rapid, quiet, and in every way satis- water in passing out of the lock goes down through 
factory. It has attracted more attention abroad than the well, Y, which, as well as the well, X, is covered 
at home. especially among the Germans and Russians. with a grating, thence through short culverts and up 
Only a couple of weeks ago General Barminsky, of the through the well, Z. 

Fig. 5.-ST. MARY'S FALLS CANAL.--,.PLAN OF LOCK. 

ting was through rock, the revetment to be placed on 
the first sound rock reached. Below the base of 
the revetment, the rock to be cut to a slope of 
one horizontal to four vertical; where no rock was 
found, the revetment to be built from the new 
grade of canal bottom. The improved canal to be 
made 16 feet deep at ordinary stages. At the 
time the canal was originally made, it was feared 

Imperial Russian Engineers, visited it and fully in­
vestigated its operation, devoting a couple of days to 
the inspection, and upon the conclusion remarking 
that it is the most effective work of its kind in the 
world. 

The relative positions of the new and old locks are 
shown at F and E E respectively on the map, Fig. 4. 
The chamber of the new lock is 515 feet long between 

The water enters the lock through filling valves, 
A A (Fig. 6.), located in.the well just above the upper 
lock gate. Each valve, when shut, closes the entrance 
to one of the culverts. Each valve is 10 feet wide by 8 feet 
deep, so that when open it gives a clear aperture greater 
than the cross section of the culvert. Bolted to the 
woodwork at the culvert is a heavy iron frame in 
which the axle of the valve has bearings. The valve 
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consists of a cast iron frame covered with boiler iron I through its upper end. The operating ropes are Engineering by the A.nclents. 
and made of such size as to leave a space of M inch at wound upon windlasses, K, provided with pawls and At the meeting of 'the British Association, the presi­
the edges between it and the rectangular frame. Lugs friction brakes. A wicket fully drawn up is shown at dent of the section on Mechanical Science, B. Baker, 
projecting from one face of the valve carry the end L, another in the act.of dropping into position is shown civil engineer, recalled certain engineering feats of the 
of a pitman joining the end of a piston rod operated at G, and another after it has been dropped at G, Fig. 7. · ancients:  " I  have no doubt. that as able and enterpris­
by water entering the cylinders, L, Fig. 6. Water In dropping a wicket, the down stream end is first let go ing engineers existed prior to the age of steam and steel 
from the accumulator, described below, can be admit- until it strikes the water, the up stream end is then let as exist now, and their work was as beneficial to man­
ted to either end of the cylinder, which is 15 inches in go by the run, and the frame swings down until this kind, though different in direction. In the important 
diameter, The two emptying valves are similar matter of water supply to towns, indeed , I 
in construction to the filling valves, and are doubt whether, having reference to facility of 
located in the well just above the lower lock execution. even greater works were not done 
gate. Each culvert is complete in itself, so 2,000 years ago than now. Herodotus speaks 
that if an accident should occur to one, or to its of a tunnel, 8 feet square and nearly a mile 
valves or engines, the other could still be used. long, driven through a mountain in order to 

The power is obtained from two 30 inch tur · supply the city of Samos with water, and his 
bines, geared to a main shaft, and fed through statement, though long doubted,was verified in 
a supply pipe, B C, Fig. 6, from the canal above 1882 through the abbot of a neigh boring cloister 
the lock. A belt from the shaft runs two force accidentally unearthing some stone slabs. The 
pumps, each having three plungers, which German Archreological Society sent out Ernst 
pump into an accumulator loaded so as to give Fabricius to make a complete survey of the 
a pressure of about 120 pounds to the square work, and the record reads like that of a mod-
inch. Water is taken from the accumulator to ern engineering undertaking. Thus, from a 
the engines operating the gates and valve. covered reservoir in the hills proceeded an 

The interior diameter of the accumulator cyl- arched conduit about 1 ,000 yards long, partly 
inder is 21 inches, its length 124 inches, and its driven as a tunnel and partly executed on the 
capacity is 1 , 859 gallons. The plunger carries ' cut and cover ' system adopted on the London 
a heavy crosshead moving up and down on underground railway. The tunnel proper, 
guides fastened to the iron girders of the ma- more than 1 , 100 yards in length, was hewn by 
chine house. The weight case is suspended haIllmer and chisel through the solid limestone 
from the crosshead by rods. The weights are rock. It was driven from the two ends like 
cast iron plates' made to fit the weight case. As the great Alpine tunnels, without intermediate 
the area of the cross section of the cylinder rs shafts, and the engineers of 2,400 years ago 
346 square inches, it requires 69,200 pounds of might well be congratulated for getting only 
weights to produce a pressure of 200 pounds to some dozen feet out of level and little more 
the square inch. The water enters and leaves out of line. From the lower end of the tunnel 
the accumulator at diametrically oPPoflite branches were constructed to supply the city 
points at the base. When the accumulator is mains and fountains, and the explorers found 
full, the belts which run the pumps are auto- ventilating shafts and side entrances, earthen-
matically thrown on loose pulleys. ware socket pipes, with cement joints, and 

The position of the four gate engines is shown other interesting details connected with the 
at J J J J, Fig. 5. The interior diameter of the water supply of towns. " 

. . . ... 
Two Forms or Liquefied A ir, · 

cylinder is 15 inches, and the length 132 inches. 
The piston rod projects from both ends of the 
cylinder, as shown in Fig. 6. Water is taken 
from the accumUlator, aB.d is admitted through 
pipes to either end of the cylinder, and con­
trolled by hand val ves. Each crosshead is con­
structed with two sheaves. One end of a wire 
rope is adj ustably fastened at I, Fig. 6, and, 
passing around one of the engine sheaves, is 

Fig. 6. -PLAN OF UPPER LOCK GATE tlHOWING OPERATING MACHINERY. 

In a recent communication to the Comptes 
Rendus on the liqnefaction of air, Herr S. 
Wroblewski states that he has obtained from 
air two liquids, different in appearance and in 
composition, which can exist t.ogether as sepa­
rate layers with a perfectly visible meniscus 
between th.ern. To obtain this result, Herr 

led by suitably located sheaves down 1 hrough the well 
in the lock wall, around the drum, Q, and to a leaf to 
which it is secured. The four ropes necessary for the 
opening and closing of each gate are clearly shown in 
Fig.. 6. When the engine makes a stroke, the end of 
the rope attached to the gate moves four times as far. 
With a pressure of 200 pounds per square inch, the 
total pull on the leaf of the gate is 8,835 pounds, less 
friction and rigidity of rope. It will be noticed from 
the drawing, Fig. 6, that each closing rope is attached 
to the leaf at the opposite side of the lock. Hand 
power capstans can be used in case the gate engines 
are disabled. 

The centrifugal pump for emptying the lock is run 
by � belt connected with the main shaft. A power 
capstan, located on the 
lock wall near the machine 
house, Fig. 5, is run by 
belts from the main shaft, 
and is used for warping 
vessels into and out of the 
lock. 

end strikes the sill, the wicket then lying horizontally 
in the water and presenting only its end surface to the 
current. The wicket is then drawn into a vertical 
position by the chain at its down stream end. When the 
wickets are in position, there is a space of one inch be­
tween the frames . The axle, H, is so placed as to leave 
the pressure of water on the upper and lower parts of 
the wicket nearly equal. The dead weight on the truss 
due to the wickets and frames is 1, 600 pounds per run­
ning foot, which is counterpoised by brickwork at the 
other end of the truss. 

The total amount expended upon this improvement, 
up to June, 1885, is $2,400,000. 

We wish to acknowledge our indebtedness to Gen. O. 
M. Po�) by whom these improvements were planned 

Wroblewski liquefied at -142° C. a certain qua�tity 
of air ih the� (}f the appumtU15 whleh he empioJ's 
for using permanent gases as cooling mixtures. He 
then allowed a q uantity of gaseous air to enter the 
tube, so that, the pressure of the gas having become 
eq ual to 40 centimeters, and its optical density the 
same as that of the liquid, the meniscus entirely dis­
appeared. He then slowly lessened the pressure, and 
at the moment when the gauge indicated a pressure 
of about 37 '6 atmospheres, he saw a new meniscus 
formed at a point in the tube much higher than the 
place previously occupied by the vanished meniscus. 
A few minutes afterward the first meniscus reappeared 
at the place where it was seen to disappear, and at 
the same moment two liquids, different in character, 

were distinctly seen, one 
on top of the other. The 
liquids remained separated 
for several seconds. After­
ward a current of very 
small bubbles formed and 
ascended, detaching them­
selves from the meniscus-· 
separating the two liquids. 

The location of the mov­
able dam, shown in per­
spective in Fig. 2, is indi­
cated on the map, Fig. 4. 
It is about 3,000 feet above 
the locks, and is designed 
to check thfl flow of water 
so that the upper guard 
gates could be closed if the 
lock gates were accidental­
ly carried away. It con­
sists of an ordinary swing 
bridge, one end of which 
can be swung across the 
canal. A series of wickets, 
Fig. 7, are suspended side 
by side from a horizontal 
truss hung beneath the 
bridge and abutting at 
either end (when the bridge 
is closed) against heavy 
buffers securely anchored 
to the masonry. One end 

Fig. 7.-THE MOVABLE DAM.-SHOWING THE ARRANGEMENT OF THE WICKETS. 

In consequence of this 
phenomenon, the upper 
liquid b e  c a m  e a little 
opaque; the meniscus, gra­
dually destroyed by the 
current, ultimately disap­
peared altogether; and the 
last result was a single 
liquid homogeneous in ap­
pearance. In this experi­
ment, air (which is a com­
pletely colorless liquid) 
presents an enigmatical 
optical phenomenon, which 
immediately precedes the 
appearance of the upper 
meniscus. This part of 
the tube assumes a feebly 
orange coloration, which 
vanishes immediately upon 
the formation of the me­

of each wicket can be let down until it rests against a 
sill, 0, in the bottom of the canal. When the wickets 
are all down, they form a vertical bulkhead or darn, 
as shown in Fig. 2. 

Each of the twenty-three wickets is support.ed in an 
iron frame, and turns on an axle, H, and is let down and 
drawn up by chains attached to each end as shown. 
Each wicket frame is hinged upon a shaft passing 

and under whose direction the work has been most suc­
cessfully carried to completion, for notes and drawings. 

COCAINE, like fire or alcohol, is again proved to be a 
good servant but a bad master. A Chicago physician 
addicted to its use experimented not only upon him­
self. but upon his wife and children, until he is a ra.v­
ing lunatic and they are incurable wrecks. 

niscus. Nothing' ·like this ever precedes the forma­
tion of the lower Il).eniscus. By means of a small metal 
tube introduced into the apparatus, Herr Wroblewski 
has succeeded in taking at will a sufficient quantity 
of either the top or bottom liquid for analysis. While 
the lower liquid contained 21 '28 to 21 '50 parts of oxy­
gen, the upper one only contained 17 '3 to 18'7 of the 
same. element. 
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PRUNING AND HOUSE SHEARS. 

The accompanying illustrations show the improved 
pruning and housekeeper's shears recently invented 
and patented by Messrs. Wilsey & Holcomb, of Bloom­
ville, Ohio. Fig. 1 represents the housekeeper's shears, 
which are so constructed as to derive increased power 
and cutting capacity from double leverage. The lower 
end of the short shank handle, being attached to the 
main blade just back of the pivotal screw, forms a 
leverage, so that as the shears are closed the screw in 
the slot increases the distance from the fulcrum, and 
the power and cutting capacity are thereby materially 
increased. Fig. 2 represents another style of house 
shears, constructed on the same principle as Fig. 1, 
only the short shank handle has a cam on the lower 
end that fits into a recess on the inside of the main' 
blade, by which it is held in place. The upper end of 
the main blade is attached to the lever handle, and has 
a slot that works backward and forward on the pivotal 
screw in the slot, that gives the blade a drawing mo­
tion, thereby greatly adding to the cutting capacity. 
In the pruner, Fig. 3, increased power is obtained by 
compound levers in connection with a drawing cut. 
This gives it great force, arid it is stated that with it 
an inch and a half limb can be most easily cut. Fig. 4 
is an extra lever piece, intended to be used on the 
pruner in connection with a long single handle, as 
shown in Fig. 5. By removing the bolt in the lower 
end of the pruner blade, the straight lever can be easily 
detached and the crooked shank put in its place. This is 
operated by a wire secured to a swivel in its outer end 
and extending to a short lever in the bottom end of the 
long handle. This change can be quickly effecte<p'and 
with the long handle thl:l operator can, while standing 
on the ground, trim fruit and shade trees of medium 
height. Fig. 6 shows the handles intended for the 
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ECLIPSE PRUNING AND HOUSE SHEARS. 

pruner shown in Fig. 3. The patentees will furnish 
particulars concerning the manufacture of these shears. 

• • I • •  
IMPROVED FISH HOOX. 

The engraving shows a combined hook and bait 
which is simple in construction, alluring in appear­
ance, and effective in operation. The body of the 
artificial fish is shaped and colored to represent any 
variety of fish likely to attract the game sought, and 

� """" ". � .::::;'<" .j 
LIE'S IMPROVED FISH HOOX. 

is composed of two parts hollowed out and cut away 
on their meeting faces sufficiently to contain the 
working mechanism and hooks. The line is attached 
to a fiat bar passing through the fish. The lower ends 
of two fish hooks of the ordinary pattern are pivoted 
to the lower end of this bar, and are formed with 
slots, through which passes the rivet uniting the lower 
ends of the two parts of the bait ; these slots are so 
inclined that, when the fat bar is pulled, the points 
of the hooks are spread out as shown in the cut, but, 
when there is no strain upon the line, the hooks are 
kept concealed within the sides of the bait by a 
spring that presses the bar downward. The greater 
the tension on the line, the farther out will the points 
of the hooks be thrown, and the more securely will 
the fish be held. The real' endl! of th!i\ hook" Rore 

'citutifi c �mtritau. 
curved to form a homocercal tail, so that, when the 
bait is seiz.ed, the pressure brought upon the tail will 
spread the hooks. This hook is the invention of Mr. 
Cornelius Lie ; the patent has been assigned to Mr. 
J. J. Eskil, of Florence, Wis. , who will furnish further 
information. 

• • • • • 
LUSCHER'S ICE MACHINE. 

In ice machines using ammonia as a refrigerant, it 

LUSCHER'S ICE MACHINE. 

has hitherto been introduced directly from a still to 
the coils in the cooling tank. This resulted, however, 
in a constant back pressure in the absorber of from 25 

to 35 pounds. 'fhis prevents the free ex­
pansion of the gas and its complete ab­
sorption by the liquid. 

In the improved form illustrated, 
which was recently patented by Mr. Sig­
mund Luscher, of Frankfort, Ky. , this 
defect has been remedied. The ammonia 
is pumped from the receiver into a stand 
pipe and still , where it is heated by steam. 

S The hot vapor of ammonia generated is 
converted into anhydrous ammonia in 
the coils of the cooling tank, and is then 
fed into th� pipes of the refrigerating 
tank. 

After performing its work, the ex­
panded gas is returned to an absorber, 
being introduced at a point in advance of 
where the weak ammonia from the re­
ceiver enters. 

An injector is thus formed by which 
the weak ammonia is drawn in. The 
gas is thus almost entirely absorbed, 
and the back pressure is reduced to 
a minimum. This permits the gas 
contained in the pipes of the refrigerat­
ing tank to expand freely, the ammo­
nia in the absorber is strengthened be-
fore its return to the still for redistilla­
tion, and the mixing of the gas and 

weak ammonia assists in cooling the heated vapors. 

. ' . 1  . 

TOBACCO PIPE. 

This pipe is so constructed as to collect and hold the 
nicotine, and to cool,purify,'and render the smoke more 
agreeable and less injurious. 
through the cap and 
projects a short dis­
tance into the upper 
end of the body, as 
shown in Fig. 2. Se­
cured to the lower 
section of the body 
is a small tube, which 
extends upward and 
terminates within a 
·short distance of the 
upper, closed end of 
a larger return tube, 
shown in section in 
Fig. 3. To the cen­
tral tube are fitted 
two perforated dia­
phragms, through 

The mouthpiece extends 

[DECEMBER 1 9, 1 885. 
ed in the recess in the lower section, from which it can 
be removed at pleasure. 

This invention has been patented by Messrs. August 
and Charles Tappe, of Bloomington, Ill. 

A. New Method or Introducing Medicine Into the 
SY8tem. 

At a meeting of the French Academy of Medicine, 
held Septamber 22, M. Brondel read a paper on the in­
troduction of certain medicines into the system by means 
of electricity. If the electric current is made to pass 
through a solution of a salt, the salt is decomposed, 
the metallic base passing to the negative pole, and the 
acid, or metalloid, to the positive pole. The iodides are 
easily decomposed by electricity. In order to intro­
duce iodine into the system, a rubber plate, moistened 
with a solution of iodide of potassium, is placed upon 
the surface of the body. Over this plate the negative 
pole of a battery is applied, while the positive pole is 
placed upon a part of the body toward which it is de­
sired that the iodine travel . The iodine separates from 
the potassium, which remains at the negative pole, 
and passes with great rapidity through the tissues 
toward the positive pole. This may be demonstrated 
by testing with a starched paper, which becomes blue. 
A great number of substances can thus be made to 
traverse the tissues, and the applications of this dis­
covery are numerous and important. M. Brondel has 
in this way cured uterine fibroids, a case of , peri­
metritis, rheumatic ovarian neuralgia, and several 
cases of chronic rheumatism.-Le Progres Medical. 

PAPER BAG HOLDER. 

The holder herewith illustrated is adapted to hold 
a number of paper bags of different sizes. The top 
edge of the board has eyes for hanging it, and the 
lower edge is formed with steps. In the vertical part 

MARTIN'S PAPER BAG HOLDER. 

of each step is a recess containing a cap for receiving 
the end of a pin whose other end is supported by a 
hook secured near the outer edge of the horizontal 
part of the step, as shown in the sectional view. Each 
pin has a head formed with an annular groove to 
receive the hook. The pin is driven through the 
upper ends of the bags, and then the point is passed 
into the cap, and the head is hung on the hook. The 
bags can then be pulled from the pins, which, to pre­
vent tearing of the paper, are made diamond shape 
in cross section. The different sizes of bags are ar­
ranged as shown in the perspective view. 

This invention has been patented by Mr. Edward 
T. Martin, of Concordia, Kansas. 

. . .  , . 
BUTTON FASTENER. 

This device is for fastening buttons of all kinds on 
garments, shoes, etc. , in a perfect manner, and so that 
they can easily be 
removed when de­
sired. The fast­
ener consists of a 
safety pin formed 
as shown in Fig. 
2. The button is 
provided with a 
thread loop, or 
with a loop form­
ed by means of a 
metal strip, shap-

IRVINE'S BUTTON FASTENER. 

which the smoke 
passes ; and to the 
interior of the return 

7//'''�tGl�,//',/,'lJ ' ed as shown in Fig. 3; the ends are passed through slots 

tube is fitted a spiral 
to retard the smoke. 
By this construction TAPPE'S TOBACCO PIPE. 

of a pipe in sections, 
economy of material, and facility of assembling the 
several parts are obtained. The manner of uniting the 
several parts and the course taken by the smoke in 
passing from the bowl to the mouthpi'eCle will be un­
derstood from the second and third figures. 'I.'he smoke 
j(ij {lQQled durio!\!' Us l?Jl,IlI!la.!i!'El. n.n.d thl'l nlqgtin!il ilt l;lQllegt-

in the button, and the side tongues are bent to form a 
loop (Fig. 4) on the under side of the button. The shank 
and hook of the pin are,passed through the fabric, and 
the shank is passed through the loop, thereby holding 
the button securely, as 'shown in Fig. 1. The. shank 
is wound to prevent the discoloration of the fabric. 
Fig. 5 shows the button provided with a thread loop. 
The fastening is not liable to tear out, as the entire 
length of the shank rests against the fabric. 

This invention has been patented by Mr. Albert G. 
Irvine, of Glollcester City, N .. J. 
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The Great Ship Rallway. 

To the Edito1" of the Scientific American : 
A question concerning the details of the Eads ship 

railway has arisen in my mind which cannot be an­
swered from any examination I have been able to make 
among your articles on the subject. When a locomo­
tive begins to pull a heavy train, it is necessary that 
the connection between the cars should have some 
slack or spring. Otherwise the most powerful engine 
could not overcome the quiescent inertia of the train. 
I think you will get my idea by this mere allusion, 
without any lengthy theoretical discussion. 

It appears to me, from your illustrations of the ship 
railway, that the trucks are placed under a rigid frame­
work which supports the vessel, and that when the 
engines begin their journey they must start the whole 
mass at once. Please state whether I am correct 01' 
have overlooked something in the description. 

C. K. NEEDHAM. 
Orlando, Fla. 

04 I • •  __ 

Fall oC Celestial Bodies. 

To the Editor of the Scientific American : 
Mr. E, B. Whitmore, in his query " Can a Celestial 

Body fall to the Center of its Attraction? "  seems to 
overlook the fact that Newton's laws refer to the path 
described by the cente1" of the body; and that the aphe­
lion of a body's orbit may be very neal' or even beneath 
the surface of another body, in which case tlfere must 
be a collision, as whl'n meteors strike the SUll , and as 
would be the case were the earth suddenly stopped in 
its orbit. 

From this standpoint he will see that there is no an­
tagonism between the laws of the orbits and the possi­
bility of a collision. 

Returning to the query, I think that. of two spheres 
alone in space, the center of neither one can reach 
the center of attraction, while of three or more bodies. 
the center of any one may pass through the center of 
attraction. H. D. WILLIAMS. 

Stamford, Conn. , Nov. 26, 1885. 

. I .  I .  

Cross Tie Tbnber. 

To the Editor of the Scientific American : 
In the SCIENTIFIC AMERICAN of Nov. 21, page 320. 

there is an article under the heading " Durability of 
Cross Tie Timber," in which the following error occurs, 
viz. : " Assuming that the average durability of ties is 
seven years and the distance apart is three feet, there 
will be 2, 640 to the mile. " If the distance apart were 
two feet, which I snppose was meant, the figures would 
be correct. 

In this connection let me ask you if you do not think 
it probable that in the near fnture railroads will be 
constructed without perishable wooden cross ties? 

Already I believe street railroads are constructed 
without timber, and in many of our best modern build­
ings iron has taken the place of timber. 
, In discussing the timber question, I think this 
should not be overlooked. 

Under any circumstances, however, the timber ques­
tion is an important one, and I am glad that it begins 
to receive attention. P. BARRY. 

Rochester, N. Y. , Nov. 25, 1885. 

... 1 . . .. 

J'titutifi t jmeritau. 
The A.xolotl. 

To the Editor of the Scientific A me1'ican : 
In the SCIENTIFIC AMERICAN, July 5, 1� is an article 

on .. The Mexican Axolotl, " with an illustration from 
specimens then under the observation of Prof. H. J. Rice. 
I obtained five specimens from a creek here and placed 
them in my aquarium. They were two inches long, 
with branched gills, four toes on front feet, and five toes 
on hind legs; the feet being very nearly transparent, 
as also was the tail. In three weeks, with water at an 
equal temperature of 66°, they changed from a bright 
yellowish-brown tQ an almost black color; sexual organs 
becoming very prominent and large, and the animals 
having an extraordinary appetite, gulping down every­
thing they could swallow, and sometimes · tearing off 
and swallowing a leg from each other, or a piece of tail, 
all of which grew on to the mutilated animal in per­
fect form again inside of two weeks. The animals had 
no anus, but after digesting their food it was rolled 
into a ball into their stomachs, and ejected from the 
mouth. I fed them house flies, which they preferred 
above any other food. In these three weeks they 
attained a length of 4� inches, and the branched gills 
had changed to prongs, having a slight backward 
curve, and having a solid appearance. 

In four weeks, the pronged gills had turned under 
just behind the head, having the appearance of two 
black knobs, and outer skin of tail beginning to come 
off in thin, gauzy strips, polluting the water, so that I 
changed it regularly three times a week thereafter. 

In five weeks, gills had turned down completely, and 
had become part of the head, which began to have a 
flattened appearance; outer skin of tail and body 
being cast off in larger quantities; two nostrils appear­
ing over the mouth, like fine pin points, the head be­
ing capable of moving up and downj the eyes protrud­
ing, and being capable of being moved independently 
of each other, and the animal coming up more often 
for air, and sexual organs growing smaller. 

In six weeks, all the females have changed to land 
animals, and males beginning to change. Nostrils pro­
truding, eyes prominent and bright, sexual organs 
almost disappeared, and animals having a decided pre­
ference to dry land instead of water. Loss of appetite 
noti('.ed in all of them, and their walk is a peculiar 
staggering gate, as though they had not attained suf­
ficient strength for this exertion, and loved to lie by 
the hour, as though asleep, on the dry stones above 
the aquarium. 

Seventh week: all the axolotls transformed into per­
fect salamande1's; bright yellow spots covering them 
entirely; a quick, running movement, performed now 
with ease ; sexual organs appearing almost indistinct, 
and the animals becoming amphibians. From the 
time when they transformed until they became true 
salamanders, they took little or no nourishment what-
ever. 

. 
F. E. JEROME. 

Russell, Kan!ja8. 

The Red Skies Continue. 

the Editor of the ScientiJic American : 
Very little, if anything, has been said in the past 

year about the phenomenon of the red sky; and yet 
the red skies continue, and in 1885 we have quite as 
fine effects as in 1883. 

In the last of August, 1883, there was a large vol-
canic eruption at the island of Java. It was undoubt­
edly the grandest affair of the kind known to the 
modern world, and was said to have thrown ashes to 
the height of 3, 000 feet. 

The Dolbear Telephone Case. People unfamiliar with the revelations of the 
To the Editor of the Scientific American : weather map at once thought that they saw 

In the SCIENTIFIC AMERICAN of November 28. in the a connection between this eruption and the beauti­
article on the Reis telephone, there is a quotation from ful red skies; while others, who could not quite be­
the judgment of Judge Gray in the Dolbear case. in lieve that this delicate coloring was due to volcanic 
which is the statement that it was not denied that " Bell dust. thought that it must in some manner be due to 
was the first inventor of a speaking telephone." This dust particles, so advanced the idea of meteoric or 
statement is ambiguous, and may be understood in two " cosmical " dust ; that is, they would seem to carry 
ways. It was admitted that Bell invented a speaking the idea that such a phenomenon could only be caused 
telephone. It was not admitted that Bell was the .in- by dust. 

force of the argument, yet the map is patent to all, 
and all may see it and learn from it the movements 
of the atmosphere, and with a little care and atten­
tion understand how such a cause cannot produce 
such an effect, and what conditions prevail when such 
a phenomenon does occur. 

In meteorology we have the two factors high and 
low barometer, technically called " high "  and " low. " 
These move on general lines from the west toward the 
east. The areas of " low " move in irregular belts, evi­
dently around the world. They are continually ap­
pearing in the west and disappearing in the east. 
These " lows " are from 1, 000 to 2, 000 miles on centers, 
with a " high " between. On the basis of 2, 000 miles 
on centers, which would be a very low average. there 
would be fully six centers in one belt in the half cir­
cumference of the globe, to say nothing of the addi­
tional centers by the multiplicity of belts of " lows. " 

These " lows " in the atmosphere are like so many 
valleys in the topography of the earth. The wind is 
toward them from all points of the compass, whereby 
the atmosphere from all around, within its influence, 
is drawn to a common center. By this arrangement 
the clouds are carried to the place, more or less near 
the center " low," where the precipitation occnrs. 

The clouds move at a height of at least 23, 000 feet, 
showing movement of atmosphere at least that high, 
which would preclude anything like dust that was 
only thrown 3, 000 feet in air from passing over and 
beyond its influence in a contrary direction. The 
" low " nearest to Java would catch this dust, and it 
would be precipitated to the earth within a limit of 
2.000 miles. If perchance some little should get be­
yond one center, and run the gantlet of one " low," 
it would have to come in contact with another, an­
other, and another; so we see that it would have little 
opportunity to run the gantlet of from six to a 
dozen, or perhaps more, and have about as much of 
a chance of reaching the United States as the waters 
of the Pacific would of flowing across the area of the 
United States into the Atlantic. 

In the absence of any more than the few meteors 
which are occasionally seen in the heavens, and the 
height at which the delicate coloring takes .place, the 
meteoric dust theory is as unreasonable as the vol­
canic dust idea. 

I do not care, in this short article, to repeat all the 
argument in favor of the vapor theory ; enough to 
say that these red skies proceed from a certain condi­
tion of the atmosphere, and that they may as readily 
be foretold as a " local storm " or tornado. We only 
have.. to l'.QDSU1t the map, and familiarize ourselves 
with the conditions under which these effects of red 
and pink skies take place. Given a south " high " 
and a north " low " we will have the phenomenon 
almost every time. Why not every time ? For the 
simple reason that the sky is not always clear, even 
with a " high " j but only with a . ,  high " do we have a 
clear sky. At " high " we have the minimum of 
moisture, the delicate suspended vapor, which in com­
bination with the north " low," to give the necessary 
amount of heat, produces the red sky. 

These conditions being given, a red sky is as cer­
tain as a " local " with a north or far away " low. " 01' 
a tornado with a " low " (in the United States) travel­
ing northward toward another " low " far to the 
north. I. P. NOYES. 

Washington. D. C. ,  October 26, 1885. 

The Death oC William H. Vanderbl1t. 

Mr. Wm. H. Vanderbilt died suddenly at his home 
in New York city on the afternoon of Dec. 9th. He 
was stricken with apoplexy while conversing with Mr.­
Robert Garrett, PreSIdent of the Baltimore & Ohio 
Railroad, and expired instantly. The funeral took 
place from St, Bartholomew's Protestant Episcopal 
Church, of which he had long been a member. The 
body was temporarily interred in the family tomb on 
Staten Island, but will eventually be removed to the 
new mausoleum now under course of construction. Mr. 
Vanderbilt was undoubtedly the richest man in the 
world. His estate is estimated at two hundred million 

ventoI' of the first speaking telephone. A distinction Why should it be implied that such theories as these 
was made between the telephone invented by Reis are not in harmony with the weather map, and what 
in 1861 and the telephone invented by Bell in has the weather map to do with the subject ? dollars. At such a time, however, it is more pleasant ---
1876 as being unlike in principle though having First, the map shows the meteorological conditions to recall his benefactions during life. He gave largely 
the same function, namely, ' to transmit speech. of the earth, from which we learn all about the moye- to the Medical College in New York and to Vanderbilt 
It was affirmed at the outset that Bell was not the ments of the atmosphere, and how impossible it University, at Nashville. Tenn. It is to his generosity 
inventor of the first speaking telephone, but that would be for dust to travel around the world, even that we owe. the t�ansfer of the Obelisk �o Central 
Reis invented one long before, and this was reite- though it had the property of giving to the sky a Park. In spIte of blS g:eat wealth, amountmg �o pro­
rated time and again in the case. Judge Gray knew certain coloring. Next, it shows us the atmospheric bably .not le�s t?an $� .. ,OOO a day, Mr: VanderbIlt was 
this, and he carefully framed his statement so as to con- conditions under which we always have a red sky. very sl��le I� hiS h.ablts, and found hiS greatest pleas­
vey the impression that admissions had been made Those conditions given, and a .. red sky " is as certain l ures wlthm hiS famIly. • • • 
which had not been made, and yet if the sentence was as that we will have ice when the thermometer falls Good Cor F reckles. 
carefully scrutinized, it would be found to be rhetoric- below 32°. A subject supported by such positive and Dr. E.  Morse in the New Eng. Med. Monthly say!! : ally correct-a case of trifling with the language which nega�ive evidence would seem to be all-sufficient to I have found the following very good for.the.removal one would not look for in a United States judge. The convmce any reasonable person. of freckles : whole trouble lies in the lise of the word ftrst. It was On the one side the evidence of impossibility, as im­
admitted that Bell was the first inventor of (a particu- possible as that water would run up hill ; on the 
11101' kind 00 a telephone. It was emphatically denied other, that certain conditions will produce certain 
that Bell was the inventor of the first speaking tele- effects. 
phone, and it was asserted that Reis invented a speak- As shown before in articles on this subject, it would 
ing telephone flfteen years before. be impossible for the dust from Java to reach the 

College Hill. Mass. , Dec. 1.  1685. 
A. E. DOLBEAR. United . States. People unfamiliar with the weather 

mllop may nGi be able to Ilee and understand tbe full 

', ' 
R. Snlphocarbolate of lima . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! ij. 

Glycerine. 
Rose water, M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � xxv. 
Alcohol.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � v .  

Mix. Wash the skin twice in twenty-four houri, 
letting it remain damp with the lotion for half a.n 
hour. It has proved itself mOlt excellent where all 
other remediei had failed. 
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IMPROVED SAND BLAST MACHINE. 

We give an illustration of an improved form of the 
Tilghman sand blast as designed by Mr. Mathewson, 
of London, in which the difficulties occasioned by the 
use of steam for driving the sand are in great measure 
overcome. Heretofore, by the sand blast process of 
cutting, boring, frosting, or ornamenting stone, metal, 
or glass, the use of steam as the propelling force is in 
most cases impracticable, 
owing to the condensation of 
the latter and the difficulty 
of manipulating the articles. 
Further, the stencil plates 
are liable to become clogged 
by the damp sand, and glass 
articles in particular are in 
danger of being broken from 
the heat of the condensed 
steam ; the cheapest and 
most managea ble substances 
are precluded from being 
used as patterns;  and the 
waste sand must be dried 
each time it has been used. 
These objections have been 
overcome by Mr. Mathewson, 
by the use of an exhaust ar­
rangement, which draws off 
alJ the steam before it reaches 
the article under operation, 
and at the same time dries 
the sand. The method of 
accomplishing this will be 
readily understood from the 
illustrations. The steam en-
ters by the pipe, M, but by opening a cock, D, a 
small portion is deflected and enters the exhaust pipe, 
I, which terminates near the top of the chamber, 
E, the upper portion of the pipe being shown at C. 
This rush of stearn produces a strong current of air 
in the direction shown by the arrows, which effectu­
ally dries the sand, and carries along with it all the 
steam and moisture through the exhaust pipe to the 
chimney. We have witnessed this apparatus at work, 
and can testify to the genuineness of the claims of the 
patentee, Sand blasting appears to be coming to the 
front more and more every year, and is now used for 
a great variety of purposes. We have seen sheet , 
steel which was rolled in the ordinary manner, and 
then sand-blasted to remove the scale, and after­
ward heated and rolled again, which had thereby re­
ceived a very high polish, and a surface capable of 
withstanding the effects of the weather. This sys­
tem offers itself as a ready and effectual means of 
cleaning the surfaces of metal of all kinds from 
scale, etc. , which is now effected by the use of 
acids, which penetrate metals and reduce their value 
for many purposes; also for incising ornaments with 
astonishing rapidity in granite:and other stone. 

An improved form of this apparatus is also shown. 
In this case, the sand after use falls into the hopper, 
and thence finds its way again through the four 
India rubber tubes shown into the small box 
below, from whence it is again ejected by the steam, 
and so on. 'fhe latest machines have a foot lever, by 
depressing which the operator makes the connection 
between the sand and the stearn jet, but immediately 

Ititufifit �tutrj tau .. 
THE CYCLOIDOTROPE. 

BY GEO. M. HOPKINS. 

The new and very pleasing and interesting lantern 
slide shown in the annexed engraving is of English 
origin. The maker's name is unknown to us, neverthe­
less we give him credit for having produced a simple 
device capable of illustrating on a large scale the intri­
cate operation of engine engraving. 

IMPROVED SAND BLAST MACHINE. 

The figures shown in the smaller engraving were 
photo-engraved directly from plates, traced in the ap­
paratus. They show some of the simpler forms of 
curves. By changing the adjustment of the tracing 
needle or the arms which support and guide it, an in­
finite variety of figures may be produced. 

The ring, which revolves on the plate, is recessed 
around its inner edge, and lined with soft rubber for 

the foot is removed from the lever this connection Fig. 2 . ..,..TRACINGS PRODUCED BY THE CYCLOIDOTROPE. 
is broken, and the sand of course ceases to pass. 'Ve 
may also mention that a deflector is arranged in the the reception of the glass disk, upon which the tracing 
interior of the case, which, by means of the handle is to be made. The glass is held in place by the pres­
shown on the top, can be brought in the course of the sure of two springs carrying rollers which bear upon 
sand, and so deflect it, while the operator is adjust- the face of the glass at diametrically opposite points. 
ing the work. The velocity of the sand, of course, de- The face of the ring has a toothed rim, which is en­
pends on the pressure of steam used, and so can be gaged by a small pinion on the crank shaft, and the 
regulated to any desired degree. With steam at 60 periphery of the ring is provided with 202 spur teeth, 
pounds per square inch, and coarse sand, a hole 2 which engage a pinion having 33 teeth and turning on 
inches'in diameter can be perforated through plate glass I a stud projecting from the base plate. 
half an inch thick in two miuutes. -Mechanical World. The spur pinion carries an adjustable crank, the pin 

Fig. l .-THE OYOLOIDOTROPE. 
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of which turns in the crank arm, and is apertured 
transversely to receive the tracing rod, which may 
be clamped therein by the thumb screw. 

The tracing rod passes through a stud arranged to 
turn in the end of the movable arIll pivoted to the 
base plate. The tracing rod is hollow, and upon the 
end which projects over the toothed ring it carries 
a curved spring, provided at its extremity with a steel 

tracing point. A wire passing 
through the hollow tracing 
rod engages the under side of 
the curved spring, and lifts 
the point from the glass. 

The glass is prepared for 
tracing by smoking it over a 
candle, lamp, or gas jet, or, 
better, by coating it with col­
lodion to which some aniline 
has been added to give it the 
desired tint. 

The glass having been se­
cured in place in the toothed 
ring in the manner described, 
the tracing point is let down 
upon the glass by drawing out 
the wire in the hollow tracing 
rod. The toothed ring is then 
rotated by means of the crank, 
when a cycloidal curve will be 
traced on the glass. By con­
tinued rotation the curves will 
be duplicated ; and as the num­
bel' of teeth in the periphery 
of the ring is not an exact mul­
tiple of the number of teeth 

in the pinion, the ring will , by the differential move­
ment, continually fall behind the movements of the 
pinion and tracer carried by the crank on the pinion, 
so that a small space is left between the lines of suc­
ceRsive series. By continuing the operation the lines 
will intersect, until finally a beautiful, symmetrical 
network of lines will be formed. 

By clamping the tracing rod in the crank pin, an 
approximately true cycloid curve will be forllled ; and 
by clamping the tracing rod in the stud projecting from 
the adjustable arm, and allowing thf> crank pin to slide 
on the rod, curves of another kind will be formed. 
Moving the arm on its pivot makes another ehange, 
and the figure is still further modified by changing the 
working field of the point from one edge of the glass 
disk to the other. 

To render the tracing still more intricate, opposite 
sides of the glass disk may be coated with collodion 
differently colored. For example, red may be used on 
one side and blue on the other. The color of the 
ground when projected on the screen will then be pur­
ple. When the tracing is done on the blue side, red 
lines will appear on a purple ground ; and when the 
tracing is made on the red side, blue lines will appear 
on the purple ground ; and where the tracings of 
opposite sides of the glass cross each other, the lines 
will, of course, be white. 

Besides the remarkable effects secured by the use of 
two colors, the thickness of the glass which intervenes 
between the two tracings produces a curious optical 
illusion on the screen. The tracing last made, if in 
focus, appears to stand out several inches from the 
screen, and seems to float in the air. 

Another interesting optical illusion is noticed when, 
after rather rapid rotation, the disk is stopped. By the 
bias of the optic nerve the figures appear to turn back­
ward. 

The disks traced in this apparatus produce striking 
effects when used in a chromatrope in place of the 
ordinary painted disks. 

This device has been exhibited at some of the places 
of amusement in this city for some weeks past. It 
universally creates among the spectators a murmur of 
satisfaction and surprise. 
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M. PASTEUR'S AMERICAN PATIENTS. 

Among the passengers on board the French steam­
ship Canada, which left New York for Havre on the 
9th inst. , wert! four children from Newark, N. J. ,  who 
were bitten by a mad dog on the 2d. The animal was 
foaming at the mouth, and evidently suffering from 
rabies. Its singular behavior attracted attention, 
and the alarming cry of " Mad dog !" drove all grown 
people from its path. The children and dogs were 
less fortunate. After biting several dogs, the animal 
attacked a number of children, knocking some of 
them down and biting them savagely on the arm, face, 
and leg. The brute was finally shot, but not until it 
had bitten six children in all-William Lane, thirteen 
years old ; Hattie Frick, ten; George Childs, six ; Aus­
tin Fitzgerald, ten ; Edward Ryan, eight ; and Patrick 
J. Reynolds, nine. 

The injured children were all taken to the office of 
Dr. Osborn, where their wounds were cauterized. Dr. 
O'Gorman attended them, and a movement was started 
at once to send them to Paris. In answer to the re­
quest for treatment, M. 
Pasteur sent a cablegram : 
" If you apprehend dan­
ger, send the children im-
mediately. " As the parents 
are all in moderate circuIIl­
stances, the expense of 
such a journey has been 
met by a most generous 
subscription. The N ewark 
storekeepers have vied 
with each other in adding 
to the comfort of the lit­
tle travelers during their 
.voyage. In addition to 
the outfit, over a thousand 
dollars has been subscribed. 
The four children who 
have been sent, Wm. Lane, 
Austin Fitzgerald, Eddie 
Ryan, and Patrick Rey­
nolds, are in charge of Dr. 
F. S. Billings, of the New 
York Polyclinic. who is an 
enthusiast in researches 
into this class of diseases. 
Mrs. Ryan, the mother of 
one of the boys, also ac­
companied them. As she 
speaks French, she pro­
mises to be a useful nurse. 
The children will probably 
reach Paris a few days be­
fore Christmas, and will 
remain unqer treatment 
a b o  u t a fortnight. M. 
Pasteur expresses no ap­
prehension of unfavorable 
developments during the 
voyage, and is very confi­
dent that he will be able 
to remove them from any 
danger of hydrophobia. It 
is unfortunate that all the 
children could not have "been sent to him. 

Besides the humane sym­
pathy which their condi­
tion has excited, there is a 
strong scientific interest at­
tached to these cases. 

About 50 per cent of the 
people who are bitten by 

- - � -- r 1 

pies but seven days. On the other hand, the power of 
the virus is diminished by dried air, so th�t different 
degrees of strength are obtained by keeping the spinal 
marrow of the inoculated rab bits in bottles of dried air. 
In beginning his treatment, therefore, M. Pasteur in­
oculated the shepherd boy with old tissue, the strength 
of which had been attenuated by the action of the 
dry air. 

Gradually the strength of the virus was increased, 
until at the last injection, at the end of about 
a fortnight, the tissue employed had beAn bottled 
only two days. The period of incubation of the last 
inoculation did not exceed a week, but the system of 
the patient had been brought to such a condition that 
it could receive such powerful virus without inj ury. 
This treatment not only prevented the development 
of rabies in the patient, but as M. Pasteur assured him, 
gave ample protection against the attacks of any other 
mad dogs for a year at least. 

In almost all cases, M. Pasteur's treatment has so far 
been successful. He has recently inoculated three 

�: .. " 

Jenner and Pastenr. 

The case of the girl who was bitten by a mad dog 
and subsequently but unsuccessfully inoculated by 
Pasteur is fully reported in our dispatch by the 
Mackay-Bennett cable to-day. The failure to save 
this patient is no disparagement of Pasteur's treat­
ment. He very satisfactorily explains that over six 
weeks had elapsed after being bitten before the girl 
was inoculated, and consequently the incubation of 
the disease had matured. There may be some delay 
in perfecting the new treatment of hydrophobia, but 
there is now every reason to be confident that it will 
eventually prove a great triumph of patient research. 

No one who has read the history of Jenner's dis­
covery, by which the terrors of smallpox were abated 
over all Europe ninety years ago, can fail to notice 
how it repeats itself in the work of Pasteur. The dis­
coverer of vaccination met with opposition from those 
who denounced vaccination as a dangerous practice ; 
but the severest trial he had to undergo was the ad­
vocacy of some rash men, one of whom, a doctor, be-

fore ever having even seen a 
case of cowpox, published 
a pamphlet on the subject 
and put himself forward as 
the chief leader in the 
cause of vaccination. The 
modest and real discoverer, 
after successfully inoculat­
ing a boy in 1796, had to 
wait nearly two years be­
fore he could make a sec­
ond experiment. The suc­
cess of his system and its 
general acceptance by the 
medical men were also im­
periled at an early stage of 
Jenner's work by unskill­
ful attempts to repeat his 
experiment. M. Pasteur 
has also already to bear 
the " faint praise " of 
c r i t i c  s, the ridicule of 
others, as well as the over­
zealous championship of 
ignorant friends. 

These facts should be 
carefully noted by medical 
men in connection with M. 
P a s t  e u r ' s  hydrophobia 
researches. It is desirable 
tnat hIS atScOvety and bile 
practical means of apply­
ing it should for a while 
be only in the hands of 
able professional men, who 
will not bring the new 
remedy into disrepute by 
unskillful practice. It is 
equally important that the 
world should suspend judg­
ment on the merits of the 
discovery -a voiding b o t  h 
hasty criticism and over­
enthusiastic advocacy of 
the cure-until P a s  t e u r 
has had ample time and 
opportunity to perfect his 
system.-N. Y. Herald. 

... . ... 
Molecular Weight oC 

Liquid Water. 

mad dogs, and w h o  s e 
wounds are cauterized, de­
velop hydrophobia. The 

M. PASTEUR'S TREATMENT FOR HYDROPHOBIA. 

Thomsen has called at­
tention to the fact that 
the conclusion reached by 
Raoult in his researcbes 

dogs bitten by the rabid beast have been secured, and 
their subsequent behavior will probably add another 
proof to a case of genuine rabies in the aggressor. 

The operation of inoculation consists simply in in­
jecting virus under the skin by means of a hypoder­
mic syringe. Ordinarily, it produces no illness or un­
pleasant results of any kind. In our engraving, which 
is taken from L'Illustration, we show the process of 
treatment as applied in the case of a young shepherd 
boy who was recently treated by M. Pasteur. 

The first step in the preparation of the virus used in 
this operation is the inoculation of a rabbit with a 
fragment of tissue taken from the spine of a rabid 
dog. The hydrophobia microbes contained in this 
tissue, by introduction beneath the skin of the animal 
or preferably into its brain, penetrate the entire sys­
tem, and communicate the disease. The animal be­
comes mad. The incubation of the poison occupies 
fifteen days. As soon as death occurs, a portion of the 
spinal marrow of this diseased rabbit is introduced 
into the system of a second rabbit ; from the second 
rabbit, matter is taken with which a third rabbit is in­
oculated ; and the process is continued until sixty 
animals in all have been treated. The power of the 
hydrophobia virus increases with each inoculation, so 
that the last incubation of the , sixty operations occu-

children who came to him from Algeria, two months 
after having been bitten. They have now returned to 
their homes, and are in perfect health, though the 
death of one of their comrades before they started for 
Paris gave unmistakable evidence that the dog was 
rabid. It may, of course, be possible that the virus of 
the Illad dog did not reach the two children who are 
living. There are at present no less than sixty-two 
persons under treatment by M. Pasteur, for hydropho­
bia. One patient, a young girl who was bitten by a 
mad dog and subsequently inoculated, has died of 
rabies; but as thirty-six days elapsed before she was 
operated upon, the period of incubation had expired, 
and the treatment came too late. Though this case 
shows the necessity of prompt action, it does not de­
tract from the value of the system ; although an un­
believer might say, perhaps, it was the treatment that 
caused the death. 

'fhe introduction of M. Pasteur's system in America 
would seem to be desirable. It would involve the es­
tablishment of rabbit farms in various parts of the 
country, where the animals would be kept constantly 
inoculated with the disease. It is a suggestion not un­
worthy the attention of the present administration 
that government shall lend its assistance in the mat­
ter. 

n the freezing point of 
saline solutions, that water possesses, in the condi­
tion of liquid, twice the molecular weight which it 
has in the condition of vapor, coincides with the 
conclusion to which he himself had come from his 
investigations on the constitution of hydrated salts. 
In his thermo-chemical researches, Thomsen says : A 
glance at the table of heat of hydration of hydrated 
salts shows that the water molecules enter often in 
pairs with the same heat change ; a fact explicable 
either by supposing that the molecules of water are 
symmetrically placed in the molecule of the salt, or, 
and perhaps more probably, that the molecular weight 
of liquid water is twice that of water vapor. The simi­
larity of these conclusions, from widely different fields 
of investigation, is noteworthy.-Ber. Berl. Chem. Ges. , 
xviii. ,  1088, April, 1885 ; G. F. B. , Amer. Jour. 

.. . . . . 
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Genelil. oC a Car W heel. furnace, from which it is drawn into an immense ladle 

It is estimated that there are ten million car wheels (i)r caldron, sometimes holding flfteen or twenty tons; 
whirling over this country at the present moment, con- from this it flows into smaller ladles, holding just suf­
veying millions of passengers and more millions of tons flcient molten iron to make one large wheel. 
of freight to and fro across the continent at an average 

I 

Great skill is required in pouring the iron into the 
speed of 25 miles an hour for passengers, and often 40 mould. It must be just the right temperature and it 
miles. How many of the hurrying multitude who trust must be allowed to run into the mould with just the 
their lives on the rail pause to consider the admirable right force ; otherwise a bad casting is the inevitable 
mechanism by which these great results are accom- result. After the wheels are taken out from the moulds, 
plished? How many complex problems have been they require to be thoroughly annealed, as they are 
sol ved in the gradual evolution of the old time stage subjected to an immense strain, due to the more rapid 
coach into the modern iron horse and hill train? cooling of the chilled tread. For this purpose they 

Take, for example, a car wheel, one of the simplest are either put into pits previously heated, or buried 
parts of a railway train ; it is merely a round piece of in hot Iiland, where they are allowed to remain for 
iron, and, as we generally see it, covered with dirt and several days. In this way the molecules of the metal 
grease, having nothing attractive or ornamental in its gradually arrange themselves in new positions, and 
appearance, and seemingly gross, in its construction ; the strain is entirely removed. The sand which ad­
yet that smaller and more valuable disk, known as heres to the wheels is then brushed off, and the wheel 
" Uncle Sam's " double eagle, which issues from the tested for strength by heavy blows with a sledge 
mint, glittering like a mirror, does not involve in its hammer, and for hardness on the tread by chipping 
manufacture more intricate and, in some respects, with a highly tempered cold chisel ; in this way any 
more delicate manipulation than this same gross car .. soft spots " may be readily detected, and the wheel 
wheel. accordingly condemned. There are, in fact, no less 

The most important difference between a car wheel than 27 distinct " d iseases, " so to speak, which a car 
and an ordinary machine or apparatus made of cast wheel is liable to contract in the course of its manu­
iron is the fact that the " tread " of the wheel, viz . ,  facture, and it must pass a rigid inspection in the 
that part which runs on the rail, is quite different in quarantine or " cleaning shop " before it receives the 
character from the " plate, " or main body, though cast required guarantee of its maker that it is " free from 
from the same metal in one pouring. The tread or rim all defects. " 
is actually harder than the finest steel, thus enabling Fin¥Iy, having obtained a clean bill of health from 
it to resist not only the wear upon the steel rail, but the inspector, the wheel passes to the machine shop, 
the still more destructive grip of the brakes ; and its where the hub is bored out, the axle fitted in by hy­
average " life " is not far from 100,000 miles of seryice. draulic pressure (of 15 or 20 tons), and the wheel and its 
The proCless by which the hardening of the tread is mate are ready to start out on their long journey. If 
produced is called " chilling, " and is somewhat analo- they are well matched, they should roll along through 
gous to the " tempering " of steel. A mould is made in their whole life . without jarring, and, barring " acci­
sand from a wooden pattern, the moist sand is pressed dents, " will often travel 150,000 miles before becoming 
by the moulder against both sides of the pattern with completely tired out. 
a hand rammer, and it is then sufficiently tenacious to The chilled cast iron car wheel is a purely American 
enable the pattern to be carefully removed without invention, and the method of annealing, which alone 
destroying the mould. This " sand mould" is inclosed made this process practicable, was devised by a manu­
in a ring made of iron, called the , ;  chill mould," whose facturer in this city as long ago as 1847, since which 
internal face has been previously turned upon a lathe time between one and two million wheels have been 
to form the tread and flange of the whet-I, and numer- made in the works established by him, and have been 
ous air passages, or vents, are . made through the sand shipped to all parts of the world where the shriek of 
with a long needle to permit the gentle .escape of highly the locomotive whistle has penetrated.-Philadelphia 
explosive gases which are formed when the molten iron Public Ledge1·. 

is running into the mould. 
. -----__ H-. ............. -.-----

The stream of glowing fluid iron quickly fills the hol­
low space between the upper and lower sides of the 
sand mould, and running to the edge comes in contact 
with the iron ring or chill mould, and this, being a 
much better conductor of heat than the sand mould, 
chills the rim of the casting, not only congealing the 
iron instantly, but causing it to crystallize to a depth 

. of about half an inch in beautiful parallel filaments, as 
white as' silver and nearly as hard as diamond. The 
portion of the wheel forming the plate or sides cools 
more slowly, is not. " chilled," aud its texture is the 
same as that of ordinary cast iron. If the wheel is 
made of a mixture of iron which is too highly sensitive 
to the chilling influence, it will be too brittle for safety 
and too hard to permit of boring the hole in the hub 
into which the axle is to be fitted. If, on the other 
hand, the metal does not possess sufficient chilling pro­
perty, the t·read of the wheel is too soft, and soon be­
comes flattened, and then the wheel is useless. The 
margin between these extremes is very small, and it is 
the daily aim of the wheel maker to steer between this 
Scylla and Charybdis. 

It must not be supposed that all irons possess this 
chilling property, for it is a comparatively rare one, 
and little is known, even among the most expert iron 
masters, of the causes which produce it. Very recently 
some light has been thrown upon the subject by the 
aid of chemical analysis, and scientific investigation 
will doubtless reveal still more clearly what is as yet 
but dimly seen. Pig iron is not a simple substance, 
but is in reality an alloy composed of at least half a 
dozen different elements, each one of which helps to 
stamp its character upon the metal. It has been 
found, for example, that the substance silicon, which 
is always present in pig iron, exerts an extraordinary 
influence upon its chilling power, and a variation of 
less than one per cent of silicon is . sufficient to make 
or mar a car wheel ; indeed, it has happened that an 
entire day's work of several hundred men has been 
spoiled by an excess of one-half of one per cent of 
this substance creeping undetected into the mixture. 
The method of analyzing the iron to ascertain the 
proportion of carbon, phosphorus, manganese, sul­
phur, and silicon which it contains is too complicated 
to admit of Ii general description ; suffice it to say, that 
a few grains of &. sample are reduced to fine powder, 
weighed upon all extremely sensitive balance, treated 
WIth acids and other " reagents," or tests, by which 
means each element is separated from its partners, 
and its weight ascertained. In a wheel foundry the 
iron is commonly melted in a large furnace called a 
cupola, capable of melting fifty or more tons a day. 
Anthracite coal is used, and a strong blast of air from 
a pumping engine creates an intense heat. As the 
iron melts, it collects in a. pool at the bottom. of the 

An Engineer'. O bse rvation •• 
Some young or incompetent old engineer, bothered 

over the working of his engine, may derive useful 
hints from the experience of a writer in the Modern 
Miller, who has evidently been considerably perplexed 
at times, but has had the wit to divine the cause and 
the skill to remedy the trouble his machines were caus­
ing him. 

I remember once, he says, in a new mill with a new 
engine and a young engineer, after running a few days 
there began a terrible knocking about the engine, and 
for some time it was hard to locate it, but we finally 
did, in the yoke on the eccentric which worked the 
steam valve. The engineer and myself squinted around 
that for some time, until we concluded it was caused 
by the yoke not being true and having too much play, 
and that we would have to babbitt it to a fit. We hesi-
tated to do it, however, and got an old engineer to 
come and take an observation. After watching a lit­
tle while, he suggested the fault might be inside the 
steam chest. The engineer soon opened that, and found 
the cause of the trouble ; the jam nut being loose on 
the end of the valve stem and striking against the end 
of the steam chfst, caused the chucking at the eccentric. 
I have always made it a rule to remember all such inci­
dents, as it is by such experiences we iearn how to care 
for the machines in our charge. 

A few years after, I was in charge of another mill, in 
another part of the country, and in this case also 
starting with a new mill. Here we had an engineer 
who for the time had a steam pump boiler feeder to 
run, and it soon began to cause trouble, and the crank 
pin broke off. It fell upon me to go to the city and 
get a new part, and I got it at the shop where the 
pump was made. The maker was flurprised, and said he 
had never had one break before, and made me promise 
to find out the cause and write him. So when I re­
turned, and the pump was again at work, I took occa­
sion to observe it. It commenced knocking, and re·· 
membering the experience before related, I suggested 
to the engineer that he take it apart, and look for 
something striking the end of the cylinder, which he did ; 
and, sure enough, there was a nut that needed turn­
ing up, which, being done, there was no more trouble 
with that pump. In the best and most careful shops 
there is liable to occur an oversight that may cause 
trouble. Every man in charge of machinery should 
use great care. Do not be too hasty in condemning 
machines; locate and remedy defects if possible; have 
patience and judgment. That's the way to be a good 
engineer. 

It is often a very trivial thing which affects the 
working of a machine. An employer of mine once had 
an opportunity to buy a, wheat cleaning machine at 
lell8 tha.n Qne-third the original gost, It ha.villi' been 
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used but a short time. We needed a new machine, and 
this was a good kind, of well known manufacture, and 
I advised him to buy it. He did so, and we soon had 
it in operation, and behold ! it wasted wheat very much, 
and no adjustment of draught would remedy it. That 
revealed why it was disposed of so cheaply. As the 
adjusting of draught did not affect the waste of whole 
wheat, I decided at once that I must have a leak in 
the scouring case, a very simple matter to reason out. I 
took it apart, and found a place at the end of the scour­
ing case where the leak occurred. This I remedied in 
a few minutes, and we then had a machine doing per­
fect work, and I felt as though I had enabled my em­
ployer to save over $200. 

I remember where, in another mill, we set up on 
trial a new wheat cleaning machine, to which the manu­
facturer had but lately added a separator having a 
large vibrating sieve, which was attached by single 
nuts. These nuts kept getting loose and allowing 
things to come apart. It was a fault of construction 
which could be easily overcome by the manufacturers, 
and I wrote them describing explicitly the trouble, 
suggestirig how to better construct the part, and offer­
ing to hold machine and apply any remedy they might 
provide. They repliea that their machines had a won­
derful reputation, and insinuated that we must be 
ignoramuses, and had insulted ,them. Of course that 
machine went back, and to-day they are heard of no 
more in the land. I observe that the machines that 
are put together in the strongest and most durable 
manner are the ones that stay the longest and win a 
profitable trade for the manufacturers. The phenome­
nal success of some machines is largely due to this fact. 

The wood called .. osage orange " in the North, and 
" bogart " in Texas, where it is indigenous, is hard, 
like lignum vital. It does not swell or shrink, is won­
derfully durable, and would be an excellent wood for 
waterwheel steps, boxes for journals on slow shafts, 
keys, 'or for any use where a hard, nice finish is req uir­
ed. It lasts a lifetime in the form of shingles, posts, 
etc. , in Texas. 

I noticed an engineer the other day doctoring a belt 
to prevent its slipping by pouring grease on it and then 
fine resin to co ver it all. If I had been his employer, I 
would have told him how to do better, and a repetition 
would ha.ve brought his walking papers. It costs a 
good deal to buy belts to be used that way, for they 
would be short lived. Good neatsfoot or castor oil ap­
plied to belts occasionally Saturday nights is good 
treatment, but such treatment as the above is very in­
jurious to a:tJelt. 

I once observed, in a new mill nearing completion, 
a pair of gears in the upper story, where nothing but 
elevators and, perhaps, a wheat cleaner would ever be 
driven, that were heavier than the gears in the base­
ment, that drove all the machinery except the burrs. 
I asked the superintending millwright the philosophy 
of that, and he said heavy gears ran steadier and easier 
than light gears. I do not believe this. While I be­
lieve gearing should be heavy enough to do its work 
without strain or unnecessary wear upon cogs, too 
heavy gearing is a detriment, and to have the heaviest 
gears in the upper story of the mill is reversing all 
the mechanical laws as applied to the transmission of 
power, and displays a millwright's ignorance. 

Inve.t Wisely. 

The remittance of $3 20 for one year's subscription to 
the SCIENTIFIC AMERICAN for the coming year will be 
a good investment ; but there is one that will pay bet­
ter, and that is to send $7 and receive both the SCIEN­
TIFIC AMERICAN and SCIENTIFIC AMERICAN SUPPLE­
MENT during 1886. With the weekly receipt of the two 
papers, the subscrib�r will have placed before him all 
the scientific, engineering, and mechanical news of the 
day. 

Engineering works, new machines, inventions of im­
portance, and novelties of all kinds will be illustrated 
by superb engravings as heretofore, and if the sub­
scriber preserves his numbers of both editions he will 
have at the end of the year four large volumes, of 416 
pages each, containing information and illustrations of 
great practical value and interest, not obtainable 
elsewhere. Remit by postal order, check, or regis­
tered letter to' Munn & Co. , publishers, 361 Broadway, 
New York. 

The Modern Foot. 

In Greek statues, as is well known, the second toe of 
the foot is represented as longer than the great toe, 
while in the modern European foot the great toe is 
usually the longer. Albrecht states that in this re­
spect the Greek foot is more quadrumanous than the 
modern. The seconQitoe is also represented in antique 
statues as being further separated from the great toe 
than is seen at the present time. This might be re­
garded as another evidence of quadrumanous charac­
ter, but it has also been suggested, and not without 
reason, that it is simply the result of wearing the san­
dal strap. In the modern foot, on the other hand, the 
reduction in the size of the smaller toe is aacribed to 
the influence of sho!ili. 
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A Su""estion t o  Subscribers. 

The next issue will close another volume_of this pa­
per, and also another year of the SCIENTIFIC AMERI­

CAN SUPPLEMENT. 

Several thousand subscriptions to each edition of the 
paper expire with the next issue, and it is the wish of 
the publishers not only that every present subscriber 
will promptly remit for a continuance of his own sub­
scription, but that he will convince some neighbor or 
friend that it is for his interest to join him. 

The SCIENTIFIC AMERICAN SUPPLEMENT, published 
at the same office and at the same time as the SCIEN­

TIFIC AMERICAN each week, has attained a large cir­
culation, and is valued for its practical and interesting 
articles on engineering, manufacturing, and scientific 
subjects. The numerous large illustrations which em­
bellish every number add attraction to the usefulness 
of the paper, and constitute a feature greatly appreci­
at ed hy the re:tder. 

Thousands of volumes of both editions of the SCIEN­

TIFIC AMERICAN are bound every year, and thus pre­
served for reference. Most of the large manufacturing 
establishments keep both papers on file in their count­
ing rooms. 

No public library or reading room is complete with­
out both the SCIEN'.rIFIC AMERICAN and SCIENTIFIC 

AMERICAN SUPPLEMENT, and the patrons of any of 
these institutions that do not have the papers on their 
files should insist upon the managers or librarians pro­
curing them. 
RA'I'ES FOR THE SCIENTIFIC AMERICAN PUBLICATIONS. 

SCIENTIFIC AMERICAN . . . . . . . . . . . . . . . . . . . . . . . . .. 1 year. $3.20 
SOIENTIFIC AMERICAN SUPPLEM.ENT ,  . • • • . • . • . • . . . . • 1 H 5.00 

SCIENTIFIC AMERICAN and SUPPLEMENT . . . . . • • • • . • •  1 " 7.00 
(Proportionate rates for half year.) 

The safest way to remit is by check, postal order, ex­
press order, or registered letter, made payable to the 
order of Munn & Co. , and address all letters to 361 
Broadway, New York. .. . . . . 

DisinCectants. 

The annual meeting of the Public Health Associa­
tion was opened in Washington, Dec. 8th. President, 
Dr. James E. Reeves, of Wheeling, W. Va. Various 
addresses were made and papers read. The Commit­
tee on Disinfectants consisted of Drs. George M. Stern­
berg, U. S. A. , Joseph H. Raymond, Brooklyn, Oharles 
Smart, U. S. A. , Victor C. Vaughn, Michigan, A. R. 
Leeds, New Jersey, W. H. Watkins, New Orleans, and 
George H. Rohe, Baltimore. Their report was pre­
sented. The following are their conclusions :  

The most useful agents for the destruction o f  spore­
containing infectious material are : 

1. Fire. Complete destruction by burning. 
2. Steam under pressure. 1100 C. (2300 F.) for ten 

minutes. 
3. Boiling in water for one hour. * 
4. Chloride of lime.t A 4% solution. 
5. Me1'curic chloride. A solution of 1 : 500. 
For the destruction of infectious material which 

owes its infecting power to the presence of micro-or­
ganisms not containing spores, the committee recom­
inends : 

1. Fire. Complete destruction by burning. 
2. Boiling wate?' half an hour. 
3. Dry heat. 1100 C. (2300 Fahr. ) for two hours. 
4. Chloride of lime.t 1 to 4% solution. 
5. Solution of chlorinated soda. :j: 5 to 20% solution. 
6. Mercuric chl01·ide. A solution of 1 : 1,000 to 1 : 

4,000. 
7. Sulphu1' dioxide. Exposure for 12 hours to an at­

mosphere containing at least 4 volumes per cent of this 
gas, preferably in presence of moisture.§ 

8. Carbolic acid. 2 to 5% solution. 
9. Sulphate of copper. 2 to 5% solution. 
10. Chloride of zinc. 4 to 10% solution. 
The committee would make the following recom­

mendations with reference to the practical application 
of these agents for disinfecting purposes : 

FOR EXCRETA. 

(a.) In the sick room : 
For spore-containing material : 
1. Chloride of lime in solntion, 4%. 
2. Mercuric chloride in solution, 1 : 500. II 
In the absence of spores: 
3. Carbolic acid in solution, 5%. 

* This temperature does not destroy the spores of B.' suotilia in the time 
mentioned. but is effective for the destruction of the spores of the an­
thrax bacillus and of all known pathogenic organisms. 

t Shonld contain at least 25 per cent of av�i1able chlorine. 

Jtitutifi t !tutritau. 
4. Sulphate of copper in solution, 5%. 
5. Chloride of zinc in solution, 10 %. 
(b.) In privy vaults : 
Mercuric chloride in solution, 1 : 500. * 
(c. ) For the disinfection and deodorization of the sur­

face of masses of organic material in privy vaults, etc. : 
Chloride of lime in powder. t 

FOR CLOTHING, BEDDING, ETC. 

(a. ) Soiled underclothing, bed linen, etc. : 
1 .  Destruction by fire, if of little value. 
2. Boiling for at least half an hour. 
3. Immersion in a solution of mercuric chloride of 

the strength of 1 : 2 ,000 for foul' hours. :j: 
4. Immersion in a two per cent solution of carbolic 

acid for four hours. 
(b. )  Outer garments of wool or silk, and similar ar­

ticles, which would be injured by immersion in boiling 
water 01' in a disinfecting solution : 

1. Exposure to dry heat at a temperature of 1100 C. 
(2300 Fahr. ) for two hours. 

2. Fumigation with sulphurous acid gas for at least 
twelve hours, the clothing being freely exposed, and 
the gas present in the disinfection chamber in the pro­
portion of four volumes per cent. 

le. ) Mattresses and blankets soiled by the discharges 
of the sick : 

1. Destruction by fire. 
2. Exposure to superheated steam-25 pounds pres­

sure-for one hour. (Mattresses to have the cover re­
moved or freely opened. )  

3. Immersion in boiling water for one hour. 
4. Immersion in the blue solution (mercuric chloride 

and sulphate of copper), two fluid ounces to the gallon 
of water. 
FURNITURE AND ARTICLES OF WOOD, LI<�ATHER, AND 

PORCELAIN. § 
Washing several times repeated with : 
1. Solution of mercuric chloride 1 :  1000. (The blue 

solution, four ounces to the gallon of water, may be 
used.) 

2. Solution of chloride of lime 1 pel' cent. 
3. Solution of carbolic acid, 2 per cent. 

FOR THE PERSON. 

The hands and general surface of the body of at­
tendants, of the sick, and of convalescents at the time 
of their discharge from hospital : 

1. Solution of chlorinated soda diluted with nine 
parts of water (1 : 10). 

2. Carbolic acid, 2 per cent solution. 
3. Mercuric chloride, 1 : 1 ,000; recommended only for 

the hands, or for washing away infectious materia:! 
from a limited area, not as a bath for the entire sur­
face of the body. 

FOR 'I.'HE DEAD. 

Envelop the body in a sheet thoroughly saturated 
with: 

1. Chloride of lime in solution, 4 per cent. 
2. Mercuric chloride in solution, 1 : 500. 
3. Carbolic acid in solution, 5 per cent. 

FOR THE SICK ROOM AND HOSPITAL WARDS. 

(a. ) While occupied, wash all surfaces with : 
1. Mercuric chloride in solution, 1 : 1000. (The blue 

solution containing sulphate of copper may be used.) 
2. Chloride of lime in solution, 1 per cent. 
3. Carbolic acid in solution, 2 per cent. 
(b.) When vacated : 
Fumigate with sulphur dioxide for 12 hours, burn­

ing 3 pounds of sulphur for every 1,000 cubic feet of 
air space in the room; then wash all surfaces with one 
of the above mentioned disinfecting solutions, and 
afterward with soap and hot water; finally throw 
open doors and windows, and ventilate freely. 

FOR MERCHANDISE AND THE MAILS. n 
The disinfection of merchandise and of the mails 

will only be required nnder exceptional circumstances ; 
free aeration will usually be sufficient. If disinfection 
seems necessary, fumigation with sulphur dioxide, as 
recommended for woolen clothing, etc. , will be the 
only practicable method of accomplishing it. 

RAGS. 

(a.) Rags which have been used for wiping away in­
fectious discharges should at once be burned. 

(b.) Rags collected for the paper makers during the 
prevalence of an epidemic should be disinfected before 
they are compressed in bales, by: 

1 .  Exposure to superheated steam (25 pounds pres­
sure) for ten minutes. 

2. Immersion in boiling water for half an hour. 
.. A concentrated solution containing four ounces of mercuric chloride 

and one pound of cupric sulphate to the gallon of water is recommended 
as a standard 8obttion: Eight ounces of this solntion to the gallon of 
water will give a dilut.ed solution for the disinfection of excreta, contain­
ing about 1 :  500 of mercuric chloride and 1 : 125 of cupric sulphate. 

t For this purpose t·he chloride of lime may be diluted with plaster of 
Paris or with clean, well dried sand, in the proportion of one part to nine. 

� The blue solution containing sulphate of copper, diiu ted by addmg 
� Should contain at least 3 per cent of available chlorine. two ounces of the conce.ntrated solution to a gallon of water, may be used 

§ This will reqnire the combustion of between 3 and 4 pounds of suI. for this purpose . 
phnr for every 1 ,000 cnbic feet of air space. § For articles of metal use Solution No. 3. 

! The addition of an equal quantity of potassinm permangnnate as a II In order to secure penetration of the envelope by the sulphur dioxide. 
deodorant, and to give color to the solution, i. to he recommended (SIaM· all mail matter sh(luld. be IXlrforllted 'by II cutting @tQmp OO(Or<l fumlgat· 
ard &ilutiQll NI), ll). l!lll. ·  
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(c.)  Rags in bales can only be disinfected by inject­

ing superheated steam (50 pounds pressllre) into the 
interior of the bale. The apparatus used must insure 
the penetration of the steam to every portion of the 
bale. 

SHIPS. 

(a. ) Infected ships at sea should be washed in every 
accessible place, and especially the localities occupied 
by the sick, with : 

1. Solution of mercuric chloride 1 : 1 , 000 (the blue 
solution heretofore recoinmended may be used). 

2. Solution of chloride of lime, 1 per cent. 
3. Solution of carbolic acid, 2 per cent. 
The bilge should be disinfected by the liberal use of 

a strong solution of mercuric chloride (the concentrated 
solution-" blue solution "-of this salt with cupric 
sulphate may be used). 

(b.) Upon arrival at a quarantine station, an infected 
ship should at once be fumigated with sulphurous 
acid gas, using three pounds of sulphur for every 
1 ,000 cubic feet of air space ; the cargo should then 
be discharged on lighters; a liberal supply of the 
concentrated solution of mercuric chloride (4 ounces 
to the gallon) should be thrown into the bilge, and 
at the end of twenty-four hours the bilge water should 
be pumped out and replaced with pure sea water ; 
this should be repeated. A second fumigation after 
the removal of the cargo is to be recommended; all ac­
cessible surfaces should be washed with one of the dis­
infecting solutions heretofore recommended, and_sub­
sequently with soap and hot water. 

.. .  1 ' " 
BLAKE'S " IMPROVED 1884 " PIPE HANGER. 

The annexed engraving presents a new and novel 
invention in the line of an adjustable pipe hanger. 

The stirrup or ring is made in two 
parts, the lower end of one half hav­
ing a pin fitting a corresponding hole 
in other half of ring. 'l'his is one of 
the essential features of the hanger, as 
it may be placed on or removed from 
the pipe when in position ; the upper 
parts of each half of stirrup are held 
together by a bolt passing through 
and holding in position the lag 
screw, which is 13 inches long, and 
has on its flat portion a humber of 
holes punched to allow for adj ust­
ment of pitch lines. · To Illeet the 
many requirements of the trade, the 
manufacturers have added a num­
ber 01 combmatJons, lllcludmg ad­
justable pieces and clamps for iron 
beams, also improved link pieces and 
lag screws, to suit cases where hangers 
are required of an extra length, the 
addition being made by ordinary gas 
pipe. 

'fhe use of this hanger, in place of 
the many crude and expensive black­
smith jobs and chain attachments so 
often resorted to, will prevent dis­
astrous breakages of steam and water 
pipes, and will ohviate the disagreeable 
knocking in steam pipes caused often 

by improper hanging and pitch lines. 
Further information may be obtained from Messrs. 

Jenkins Bros. , of 71 John Street, New York city, and 
79 Kilby Street, Boston, Mass. 

• •  1 • •  
Floating Suits. 

Buoyant clothing has been devised by a Londoner, 
and seems to be attracting some attention in that me­
tropolis. Threads of cork are interwoven with cotton, 
silk, or woolen, machinery which slices the cork to the 
required thinness forming part of the invention. From 
these new materials clothes of ordinary appearance are 
constructed which bear up the wearer when committed 
unexpectedly to the water. The worth of the new fab­
rics was thoroughly tested by throwing three persons 
clothed in them from the end of a pier. They floated 
as easily as if incased in cork jackets. It is said that 
they remained in the water over an hour without dis� 
comfort. The possibilities of fireproof apparel are next 
ill order. 

4 ' . ' " 
Mechanical Glass BlowIng. 

Messrs. Appert have devised a process, in their fac­
tory at Clichy, in which they use air stored under 
great pressure, so as to dispense altogether with the 
necessity of blowing by the mouth. Glass blowers are 
peculiarly susceptible to various disorder8, such as 
diseases of the lips and cheeks, and predisposition to 
tumors and rupture. These affections are the more 
serious because boy.S' are often employed when the 
system is weakened "by rapid growth. The high tem­
perature and dry atmosphere increase the unfavorable 
hygienic conditions. The new process entirely sup­
preises blowing by boys, and, with rare exceptions, 
by adults also. The manufacture of glassware is thus 
ameliorated by rapidity of execution, as well as by 
the perfection and the large size of the pieces which 
I!.l,'t! pt'QihIQQq. 
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ENGINEERING INVENTIONS. 

A car coupling has been pll-tented by 
Mr. George C .  Thompson, of Darien, Ga. The under 
side of thc mouth of the drawhead is curved and ex· 
tended forward in a straight line with a mortise and 
slot. and the car coupling hook is pivotally supported. 
cords running in gnides allowing of the coupling hook 
being elevated and the link released by a person on 
either side or the top of the car. 

A suspension railway and car hanger 
has been patented by Mr. John A. Enos, of Peabody, 
Mass. It is designed to sustain a street passenger car 
from a point above its center of gravity. and yet allow 
the car to be close enoug h to the ground for passengers 
to get on or off, and consists of a uovel construction of 
hanger track, with means for makiug the travel smooth 
and enable the car easily to climb grades. The same 
nventor has likewise patented a railway car adapted for 
his service. and a truck for elevated cars. both so con· 
tructed as to withstand the pecnliar strains of this 

method of supporting the car. 
• • •  

AGRICULTURAL INVENTIONS. 

A grain binder has been patented by 
Mr. David N. Green, of Commercial Point, O. This in­
vention covers a novel construction and arrangement of 
parts for an improved grain binder especially designed 
for use with the Appleby grain binding harvesters, but 
also applicable to other harvesters. 

A potato digger has been patented by 
Mr. Henry H. Lovejoy, of Caiubridge, N. Y. Its con­

tr uction is such that as the machine is drawn forward 
plows throw the weeds and soil into the furrows, and a 
digging hoe passes beneath the potatoes, fingers separa!­
ng the potatoes from the soil and depositing the pota­
oes on the top of the soil ready to be gathered. 

A cultivator and harrow has been pat­
tented by Mr. Dalton Walls, of Appleton City, Wis. 
This invention covers a novel construction and com­
bination of parts so the machine can be readily guided 
and controlled by a plowman riding thereon or walking 
in the rear, and can be readily adjusted for use as either 
cultivator or harrow. 

A revolving sulky hay rake has been 
patented by Mr. Samuel D. Collins. of Galion. O. A 

tandard is pivoted to the rake head carrying catch 
prings for holding the latter in working position, and 

a bar with a forked rear end for tripping the rake head, 
the bar being connected at its forward end to a lever 
pivoted to the frame. 

A potato digger has been patented by 
Mr. Sylvester W. Kelchner. of FowlersvilIe, Pa. As the 
machine is drawn forward, hooked prongs are made to 
scoop out the potatoes of a hilI. discharging thcm upon 
grates where they are separated from the soil and pass­
ed to elevators, scrapers preceding the prongs, anet 
scraping off the tops of hilIs, stalks, lumps, and rub­
bish. 

A combined seed planter and fertilizer 
distributer has been 'patented by Messrs. Charles F. 
Zeigler and John D. Antley, of St. :&Iatthew's, S. C. 
The hopper has a gauge slide with central extension 
on one end, a transverse lever pivoted about centrally 
to the extension, and pivoted nt one end to a hinged 
support and at the other end to a rod connecting with 
a hand lever, in such manner that the discharge can 
be readily controlled or stopped. 

• • •  
MISCELLANEOUS INVENTIONS. 

A wheelbarrow has been patented by 
Mr. Daniel J. Huckins,- of Brooklyn, N. Y . .  This inven­
tion covers a clamp axle bearing for attaching the bodies 
of metallic whcelbarrows to their tnbular iron haudles, 
the beariug cousisting of two parts and having bosses 
with a cylindrical bore to receive the axJe journal. 

A micrometer gauge for watchmakers 
has been patented by Mr. Elijah Clark, of Louisville, 
Ky. This device is calcnlated to show various measure· 
ments in an amplified degree npon a graduated disk, 
giving exact diameters of pinions, sizes of wires and 
wheels, and widths of mainsprings, with their tensions. 

A cuff holder has been patented by Mr. 
Emil Smith, of Brooklyn, N. Y. It Iconsists of two 
spring-operated plates pivoted together to form grasp­
ing jaws at one end, one of the plates having a headed 
stem on its outer face at its graspi n!( end, to hold the 
cuff on the sleeve bntton on the wristband. 

A book rest and holder has been pat­
ented by Mr. Henry F. Hendrix, of St. Louis, Mo. It is 
made of a piece of wire bent to form a erosspiece and 
two legs at the rear and two legs at the front, the front 
parts of the front] legs being shaped to hold the leaves 
of the .book. 

A piston packing has been patented by 
Mr. Benjamin C.IWaite, of Brooklyn, N. Y. It consists 
of a split packing ring adapted to be expanded by a 
spiral spring, a bolt passing through lugs near the ends 
of the packing ring, arranged so that the diameter of 
the ring can be reduced thereby as desired. 

A box handle for canes or umbrellas 
has been patented by Mr. Louis Steinberger, of New 
York city. 'I'his invention provides various methods. 
by meaus :of a screw cap or hinge or other construc­
tion, whereby handles may be made convenient recep­
tacles for small articles, such as matches, car tickets, 
pins, etc. 

A baling press has been patented by 
Mr. Wilson Gardner, of Washington Court House. O. 
Combined with a box having slots, racks on opposite 
sides, and a rack below in vertical aligument with the 
slots, is a follower with hooked arms, pawls, and a 
lever, the whole making It convenient hand press for 
baling hay and straw. 

A sash fastener has been patented by 
Mr. Franklin T. Davis, of Mount Vernon, N. Y. It has 
an upwardly projecting hom and lip on a bed plate at­
tached to the lower sash, and a locking stud attached to 
the upper sash, in combination with a link or hasp and 
locking dog pivoted therein, the device acting auto­
matically to lock the sash. 

The manufacture of beta-naphthol sul­
phonic acid has been plltented by Mr, Melnhard Holf-

J'citutifi c �tutri. catt. 
man, of Mainknr, near Frankfort-on the-Main, Ger­
many. This is a new color-producing acid, and the in­
vention consists essentially in the preparation and uti 
lization, by a novel method, of a new disnlphonic acid 
of betanaphthol. 

A pastry board has been patented by 
Mr. William T. Black, of Graham, Mo. This invention 
covers a box with a hinged cover, having on its upper 
surface cleats or ledges of the same height as the box, 
united by a handle piece extending lengthwise over the 
cover, making a combined dough board, mixer, and 
bread tray. 

A clothes washer has been patented by 
Mr. George W. Crosby, of Good Hope. Ark. This in· 
vention covers an improved contrivance of roller beds 
in a tub, with a roller for 

'
working:the clothes placed on 

the beds, making a machine that will also effectually 
squeeze the water out of the clothes after the clothes are 
drawn from the tub. 

A check hook for harness has been 
patented by Mr. Franklin T. Davis, of Mount Ver­
non, N. Y. It is hinged or jointed, and combined with 
a spring that closes the hook for retaining the check 
rein, but permits the hook to yield when the horse bears 
on the check reiu or bit, without danger of the horse 
becoming accidentally unchecked. 

A folding soap dish has been patented 
by Elizabeth Hull, of New York city. It is made to be 
hinged to plates attached to a bncket or other object, 
lIanges supporting the dish in a horizontal position, 
while it is formed with a lip having a spring action for 
clasping the upper edge of the bucket, to hold the dish 
in a folded or vertical position. 

A fire escape has been patented by Mr. 
Horace F. Neumeyer, of Macungie, Pa. It consists of an 
endless folding ladder � casing with a drop door, 
there being electrically op'mted devices foy releasing 
the ladder and at the same time giving the alarm on all 
lIoors of a building, with clockwork to regulate the 
movement of the ladder. 

An opera chair has been patented by 
Mr. John M. Sauder, of Harrisburg, Pa. This invention 
covers a novel construction and mechanism of a chair, 
to adapt It to be readily folded and extended, so that 
the joints will work without bending when the seats 
are arranged in a curved line and the standards are not 
at right angles with the seat and back. 

A school seat and school desk are like­
wise the subject of two patents issned to the above 
named inventor. The seat is so made that the seat 
arms are connected with the end frames, and there are 
various other novel features, whereby the seats can be 
readily folded and extended, and will be noiseless when 
in use. For a desk the end of the seat standard is made 
with a rounded recess, a curved slot and groove, a 
sprmg receiving recess, and the end of the seat arm is 
made with a rounded projection, making a firm and 
strong joint. 

A baling press has been patented by 
Messrs. Frank S. Clark and Joseph A. Bachman, of 
Austin, Texas. It is especially adapte<\ for baling cot­
ton. and its construction is such that the vertical strain 
is all taken np by screw spindles, and is entirely a ten­
sile stra in. that part of the screw under strain decreas­
ing as the operation of pressing proceeds, with various 
other novel features. 

A movable dressing closet for sleeping 
car8 has been patented by Mr. Adoniram J. Chandler, of 
Cincinnati, Ohio. It consists of a supporting frame 
carrying curtains, the frame being so arranged that it 
may readily be attached to or disconnected from the 
curtain rail of the car, so that the occupants may stand 
npright in the aisle and dress without beiug in sight of 
the other passengers. 

A tire shrinkel' has been patented by 
Mr. William Lehmer, of Logansport, Ind. Com­
bined with a base is a toothed band, and a slidiug 
block in the base with which one end of the band is 
connected, there being a 'pawl or dog for drawing the 
toothed band taut around the tire, the device being 
readily adjustable for shrinking tires of different dia­
meters. 

A combined hammer and nail feeding 
device has been patented by Mr. Emmet Horton, of 
Dundee. N. Y. It combines a receptacle for carrying 
the nails, with a hammer head, an incline or duct for 
feeding the nails therefrom automatically by the swing. 
ing of the hammer, and a device for clamping or hold­
ing each separately delivered nail before setting and 
driving it. 

A wagon jack has been patented by Mr. 
Daniel S. Wanamaker, of Ramsey's, N. J. The head 
block is raised and lowered by operatiug a lever cam, 
which is so formed that when the head block is fully 
raised the cam cannot be turned back by downward 
pressnre, the head block also having four rests for the 
axle, to adapt the jack to be used with wagons having 
their axles at differeut heil(hts from tlie ground. 

An ore concentrating jigger has been 
patented by Mr. John S. Loder, of Leadville, Col. The 
construction is such that �he ore is fed on a screen at 
the left hand end of the machine, and passes outat the 
right hand end, valves admitting water at snitable 
intervals to wash out the fine ore and sand that have 
passed through the screen. so the jigger can be fed and 
the ore removed wit.hout stopping. 

An ant trap has been patented by Mr. 
William H. Thompson, of Luling, Texas. It consists 
of a trough embedded in the gronnd, so that its top is 
on a level therewith, and is made of tin or other metal 
bent inward around the top to form a lIange, a tube 
projecting from one end of the trough into a box with 
a glass cover, into which the ants drop so they cannot 
escape, and are ordinarily killed by the heat of the sun. 

A lock case has been patented by Mr. 
Henry B. Plumb, of Terryville, Conn. This invention 
relates to furniture locks adapted for insertion in an 
undercut mortise and for holding themselves in place 
withont the nse of screws or nails, and provides im­
provements therein to better adapt such cases to varia­
tions in the mortises, which may be constructed of the 
cheapest quality of iron that is rolled into bands or 
sheete, 

An apparatus for making illuminating 
gas has been patented by Mr. Frederic Egner, of St. 
Lonis, Mo. In combination with a generator are re­
torts, . exhauster, hydraulic seal, and regulating valves, 
etc., for making a complete apparatus of any desired 
size, the invention being im improvement on former 
patented inventions of the same inventor, intended to 
make 1,000 feet of good permanent gas from about 11M 
pounds Pittsburg slack coal, 1� ponnds of coke, and 4 
gallons of common naphtha, or its equivalent of crude 
petroleum. 

..$pecial. 
A RAILROAD PRESIDENT'S VIEWS. 

In these busy times. when City people have to go long 
distances, and are in too much of a hurry to walk, the 
street railway enterprise has risen to be one of the im­
portant interests of modern finance and industry. It 
requir"es shrewd and able men to manage it, and it gene­
rally rewards them with a prosDerou8 distinction among 
the business men of the day. One of the most prosper­
ous and best known of the New York street railway men 
is J. M. Reybert, Esq., who is President of the Houston, 
West, and Pavonia .., .... erry line. The man who achieves 
success in this street railway business does so at consid­
erable outlay of brain and nerve power. Managing such 
an enterprise may look like easy work, but let those who 
thiuk it so make trial of it. Mr. Reybert found no beds 
of roses in his way to prosperity, but by constant and se­
vere attention to business fel1 into a state of invalidism 
which threatened to carry him oft". He is now, however, 
restored to health and as busy as ever. 

Our New York correspondent visited Mr. Reybert at 
the ollice of the company in East Tenth Street. and 
found him busy superintending the details of the busi­
ness. Mr. Reybert cheerfully assented to the request 
that he should tell something about his experience of 
sickness and recovery. 

H It was four or five years ago," said Mr. Reybert, 
" that 1 began to run down in health. It was partly ow­
ing to too close application to business and partly to the 
unwholesome atmosphere of the place in which 1 had to 
spend most of my time. I was taken with cold in my 
muscles, which soon assumed the form of rheumatism. 
I had a great deal of local pain distributed over various 
parts of my body, and wherever the pain came there 
came also black spots. Then rheumatism developed into 
sciatica. My pains were very great. The doctor told 
my wife that I never could be any better. This was a 
gloomy ontJook for me. 1 was at my home in Newburg­
on-the-Hud.on, trying to make the best of the situation. 
This was in June, 1884. 

" I  heard of Compound Oxygen, and sent for a 
' Treatment.' Before it reached me I was taken down 
with rheumatism of the heart, a disease which is as dan­
gerous as it is painful. My breathing was so oppressed 
that I felt as if with each breath I should choke. When 
1 received the packal{e containing the Compound Oxy­
gen. I felt that I could hardly take its contents. Never­
theless, I tried. At this time my sciatica was very se­
vere, with sudden aches shooting down the nerves of 
both legs. 

.. When I tried the Oxygen, I was astonished to find 
that with a little practice I could inhale it freely. Yet 
for several days each inhalation would send pain to 
some old spot. The ache would continue for fifteen or 
twenty minutes, and then go away. Gradually I was free 
from these pains, and could Inhale the Oxygen without 
difficulty 01' unpleasant result. 

.. Compound Oxygen brought me good sleep. I had 
previously been in the habit of waking two or three 
times in the nil{ht. Now I was restful. My sleep began 
to refresh me as it had not done before. I omitted to 
tell you that with my other disorders I also had dyspepsia. 
Sometimes this would distress me to such an extent that 
I did not care for company. It made my appetite poor, 
and the food I ate did me but little good. The Oxygen 
repaired my dia-estive organs, as it did everything else 
about me. 1 had also sull'ered from catarrh so badly 
that I lost the sense of smell. Well, this Oxygen is a 
very stran£e sort of thing, for it drove away the rheuma­
tism and sciatica, it made my digestion so much better 
that I can now eat like other people, and it entirely cured 
me of catarrh. Once in a while. if I take cold, I have a 
little catarrh. but a few inhalations of Oxygen send it 
away. During aU my use of this remedy I have received 
advice at the Compound Oxygen ollice, No. 148 Fifth 
Avenue, and have followed directions in the use of the 
powders there given me. I have found I.hem of great 
benefit with the Oxygen and the Oxygenaqua." 

.. And as to your friends, Mr. Reybert ? You have reo 
celved so much benefit from this remedy that I suppose 
you have advised others to use it 1 " 

"' Yes. I have advised a good many, and I have heard 
that it has been of great advantage. One case I will 
mention-that of Mr. Samuel J. Holmes, of this City, a 
gentleman well advanced in years. He had long been 
troubled with asthma. He used the Oxygen for seven 
or eight weeks before it made much impression on bim. 
Then. almost all of a sudden, it begau to do its work. It 
did all we could have expected. It made him breathe 
freely, naturally, and without pain. He quotes it as a 
large succe8s, just as I do. 

" Yes,' sir i you may put me down' as a thorough be­

liever in Compound Oxygen. I am not taking it now, 
except a little occasionally, because 1 .am well and 
hearty. If I am sick again, give me Co'mpound Oxygen. 
It is a wonderful restorer." 

So say all who·give it a fair trial. There are yet a good 
many people, chronic sufferers and others, who have not 
tried it. U It is never too late to mend." Write to Drs. 
STARKEY & PALEN, 1529 Arch Street, Philadelphia, for 
a valuable little treatise on Compound Oxygen. Tbey 
will mail it to any address, and it may be of great use to 
you. 

The charge for Insertion under this head is One Dollar 

a line for each insertion ,. about eight words to a line. 
.Advertisements mU8t lie received at publication office 
as early as Thur8day morning to appear in newt is8Ul!. 

Clockwork wheel and pinions. brass or steel. Plumb 
& Webb, 289 Wash. St., Newark, N. J .  

Capital and inducements wanted t o  locate a mann­
factory of Builders' Hardware and Specialties by a me­

chanical engineer having patents on articles in universal 
demand. Address T. D. Davis, Williamsport, Pa. 

1,000 photographs of New York houses, e1<teriors and 
interiors, doorways, vestIbules, porches� oriel windows, 
libraries, parlors, halls, stairways, store fronts, etc., 25 
cts. each (8 x 10). Send for circular • .  Rockwood, 17 
Union Sq1ltlre. New York. 
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Agents Wanted.-New household novelty ; sells a 

sight ; prOfits large. Rogers Novelty Mfg. Co., Cohoes 
N. Y. 

For Sale.-Rights to manufacture and sell the Meta 
Tongs illustrated on page 370. Address W. W. Winegar 
Chambersburg, Ill. 

Geo. E. Lloyd & Co., Electrotype and Stereotype Ma 
chinery, Folding Machines, etc. Send for catalogue. 
Chicago, Ill. 

Nickel Plating.-Sole manufacturers cast nickel an 
odes, pure nickel salts, polishing compOSitions, etc. $100 
"Little Wond .... " A perfect Electro Plating Machine. 
Sole maI)ufacturers of the new Dip Lacquer 

-
Kristaline. 

Complete outfit for plating, etc. Hanson, Van Winkle &; 
Co., Newark. N. J., and 92 and 94 Liberty, St .. New York. 

Grimshaw.-Steam Engine Catechism .  A series of 
thorou�hly Practical Questions and Answers arranged 
so as to give to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. 18mo, cloth, $1.00. For sale by 
Munn &; Co., 361 Broadway, N. Y. 

The Knowles Steam Pump Works, 44 Washington 
St .. Boston. and 93 Liberty St., New York, have just is­
sued a new catalogue. in which are many new and im'" 
proved forms of Pumping Machinery of the Single and 
duplex, steam and power type. This catalogue will be 
maHed free of charge on application. 

Air Compressors, Rock Drills. J. Clayton, 43 Dey st.,N .Y. 

Ha8Well'8 Ji}ngineer's Pocket-Book. By Charies H. 
Haswell, CiVil, Marine, and Mechanical 'Engineer. Giv .. 
ing Tables. Rules, and If'ormulas pertaining to Meehan .. 
ics, Mathematics. and Physics, Architecture, Masonry, 
Steam Vessels, MiHs, IJimes, Mortars, Cements. etc. 900 
pal{es, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway. New York. 

Shafting, Conplings, Hangers, Pulleys. Edison Shafting 
Mfl{. Co .. 86 Goerck St., N.Y. Send. for catalol{ue and prices. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Wanted.-Patented articles or machinery to manufac­
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

For Power & Economy, Alcott's Turbine, Mt. Holly, N.J. 

Machinery for Light Manufacturing. on hand aud 
built. to order. E. E. Garvin &; Co .• 139 Center St., N. Y. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets. New York. 

Presses & Dies. Fermcute Mach. Co., Bridgeton, N; J. 
If an invention has not been patented in the United 

Sb\tes for more than one year, it may still be patented in 
Canada. Cost for Canadian patent. $40. Various ot.her 
foreign patents may also be obtained. "B�or instructions 
address Muuu &; Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 

Supplement Catalogue.-Persons in pursuit of infor­
matIOn of any speCial engineering, mechanical, or scien"" 
title subject, can have catalogue of contents of the SCI .. 
ENTIFJC AMERICAN SUPPI.EMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embraCing 
the whole range of engineering, mechaniCS, and physical 
8cience. Address Munn & Co., Publishers, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Sleam Pumping Machinery of every deSCription. 
Send for catalmme. 

Send for descriptive circular on lubrication. Charles 
H. Besly & Co., North American Agents for Reisert's 
Celebrated Solid Oil, 175 &; 177 I,ake St., Chicago. Ill. 

Curtis Pressure Regulator and Steam Trap. See p. 350. 
Send for catalogne of ScientifiC Books for sale by 

Muun &; Co .. 361 Broadway, N. Y. Free on application. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram­
ways.

, 
Trenton Iron Company, 'I'renton, N. J. 

Iron and Steel Drop Forgings of every description. 
Billings &; Spencer Co., Hartford. Conn. 

Bradley's improved Cushioned Helve Hammer. New 
design. Sizes. 25 to 500 lb. Bradley &; Co . •  Syracuse, N. Y. 

New Portable and Stationary Centering Chucks for 
rapid centering. Send for price list to Cushman Chuck 
Co., Hartford, Conn. 

Cydone Steam Flue Cleaners are the best. Crescent 
Mfg. Co., Clevelaud, O.  

Curtis Pressure Regulator for Steam Heating Appa­
ratus, Waterworks, etc. Curtis Regulator Works, Bos'" 
ton, Mass. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dndgeon, :U Columbia St., New York. 

Friction Clutch Pulleys. D. Frisbie & Co., Phila. 

Tight and Slack Barrel Machinery a 'pecialty. John 
Greenwood &; Co., Rochester, N.Y. See illus. adv., p. 382. 

Keystone Steam Driller for all kinds of artesian wells. 
Keystone Driller Co., Limited, Box 32, Fallston. Pa. 

Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex­
hibitions, Sunday schools, colleges, and homeJentertain_ 
ment. 136 page illustrated catalogue free. McAllister, 
ManufactUring Optician, 49 Nassau St., New York. 

Providence Steam Engine Co., Providence, R. I., are 
BOle builders of the h Improved Greene Engine.'· 

Steel name stamps, 15 ct •. per letter ; steel figures, $1 
per set. F. A. Sackmann. !(]9\) First Ave., Cleveland, O. 

Seam and Looping Machines, patent Burr Wheels 
Brushing Machines. Tubbs &; Humphreys, Cohoes, N. Y. 

Pattern and Brand Letters, Steel Punch· Letters. 
Vanderburgh. Welis & Co., 110 Fulton St . •  New York. 

Wood Working Machinery. Full line. Williamsport 
Machine Co., " IJimited," 110 W. 3d St., Williamsport, Pa. 

Astronomic!!1 Telescopes, from 6" to largest size. Ob­
servatory Domes, all sizes. Warner & Swasey, Cleve­
land, O. 

NEW BOOKS AND PUBLICATIONS. 

RING-AROUND ·A-RoSY. A Dozen Little 
Girls. By Mary A. Lathbury. New 
York: R. Worthington. 

This I).!lIiday book for young people tells the story 
of a do�en little girls who spend a very merry day to­
gether. Verse and picture relate their various adven­
tnres, and the funny circumstances which reduce their 
number, one by one, nntil but a single little girl is 
left. Tired and sleepy she goes to bed, and calls them 
all back again in her dream. It will delight the little 
people, and will interest the older readers as well, for 
Miss Lathbury's drawings of child life are quite pleas­
inl(. and have frequently sullicient artistic merit to 
make them worthy of attentive study. 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters. 

or no attention will be paid thereto. This is for our 
information. and not for publication. 

References to former articles or answers should 
give date of paper and pa�e or number of question. 

Inquiries not answered m reasonable time should 
De repeated; correspondents will bear in mind that 
some answers require not a little research. and. 
though we endeavor to reply to aliI either by letter 
or in this department. each must taKe his turn. 

Special Written Information on matters of 
personal rather than general interest, cannot be 
expected without remuneration. 

SclentUlc American Sopplements referred 
to may be had at the office. Price 10 cents each. 

ltIInerals sent for examination should be distinctly 
marked or labeled. 

(1) L. Z. asks: 1. Does a lion belong 
to the cat or dog family? A. The cat family. 2. Why 
is it necessary to have the pncumatlc gun. described in 
SCIENTIFIC AMERICAN of October 31. 1885. so long in 
construction. and was there ever any other , projectile 
tried than the one described in the same issue? A. 
The gun is required to be of considerable length to , 
realize the full expansive force of ilIe air. , We believe 
there have been some minor changes made in the 
cartridge carrying the dynamite. but nothing has been 
nsed in this gun similar to the buffer-like arrangement 
used where dynamite has been fired with powder from 
regular service guns. 

(2) J. R. asks if glass is porous? 
A. According to the usual understanding of the word 
" porous," glass is not porous. 

(3) A. F. H. asks : Is it an essential 
in a dynamo. substantially after the Siemens pattern. 
that the armature coil should be wound upon iron ? Will 
not a wood core answer the purpose? A. A current 
can be generated in an armature without an iron core. 
but it will be very weak. The iron core seems to be 
necessary for the production of strong currents. 

course letting it remain snfiiciently long to dry thor­
oughly. Afterthe solution is made. keep it in a closely 
corked bottle. 

(10) J. W. W. -The moulds for rubber 
stumps arc made of plaster of Paris. The rubber 
is pressed into the mould with a small press or 

clamp, then placed in a small vulcanizing oven ht'.ated 
by steam or a furnace to a temperature from 250" . to 
275". We do not know the cost of apparatus. 

(11) R. P. M. asks : What is the rule for 
silvering on glass. such as door knobs and ornaments ? 
I have some glasswork which is hollow. and would like 
to silver them on the inside only. ' A. See " How to 
Silver Glass." contained in SomNTIFIC AMERICAN SUP­
PLEMENT. No. 105. Take silver nitrate 1 ounce. distilled 
water 1 pint. strong liquor ammonia sufficient quan­
tity. added very gradually. to first precipitate and then 
redissolve the silver; then add honey. l4 ounce. Put 
snfiicient quantity of this solution in the globe. and 
then place the globe in a saucepan of water; boil it 
for 10 to 80 minutes. occasionally removing it to see 
the effect. 

(12) D. P. asks the per cent of starch in 
\Vhite and yellow corn. also of potatoes. A. The aver­
age quantity is abotlt 53\4 per cent in fiat yellow Ameri­
can maize and 54" in the fiat white and round yellow 
varieties. From 6fl to 75 per cent of starch is ob­
tained by the mannfacturer from the potato. 

(13) M. B. S. B. writes : I have a lot of 
woolen clothing that has become soiled with linseed 
oil house paint. Please inform me what will remove it. 
A. Use turpentine; or benzine. and soap. See tal>�e on 
Removal of Stains and Grease Spots. contained in SCI' 
ENTIFIC Am:ERICAN SUPPLEMENT. No. 158. 

(14) W. H. D. writes : I spilt tincture of 
iron on the edge of a book so that all the leaves are 
stained a little. Is there any way it can be removed 
without destroying the book f A. The tincture of iron 
is soluble in a solution of warm oxalic aCid. in dilute 
hydrochloric acid, and in citric acid. These substances 
will readily remove the iron. but great care must be 
taken to avoid injuring or destroying the paper of the 

(15) E. McG. asks what the ingredients 
of " Ayer's Hair Vigor " are. A. According to Pro­
fessor Chandler's analysis of this preparation. it con­
tains 2'89 grains of lead to the fiuid ounce. It is there­
fore probably a perfumed solution of sugar of lead. 

(16) W. F.-All of the cotton factories 
in this and every other country produce cotton waste. 
All machine shops and aU marine. river. and stationary 
engines. as well as aU factories running machinery. use 
it. 

dough. 3; Should any salt be used? A. No. Car· 
bonate of magnesia and the. muriatic acid combine and 
form salt. 4. Will the mnriatic acid fonnd at the 
stores do to nse ? A. It is best: to buy the article from 
the druggist. 

(26) H. and M. have an argument about 
potassium. M claims it is a mineral. H says it is a metal. ' 
Which is right? A. H is right. Potassium is a metal, 
possessing curious qualities. It bursts into fiame 
when It touches water. It is silvery in appearance. 
but quite soft-softer than lead. and much lighter in 
weight than the lattcr. Potassium. although in itself 
soft. is a constituent of certain minerals found in one of 
thc hardest rocks. namely. granite. 

(27) S. T. writes : In �CIENTIFIC AMERI­
OAN; of October 17. you state that a sailboat would 
not move forward if the wind from a bellows on board 
were directed against her sall. This of course is correct 
if the bellows were parallel and the sail at right angles 
with the boat; but supposing the bellows were placed 
at right angles with a cathoat. and directed against a 
sail held 80 or 35 degrees from the boat. as in sailing 
across the wind, would not there be a perceptible 
motion forward on still water? A. The principle of an 
artificial blast athwartship imping!ng upon an inclined 
surface or sail. and thereby imparting motion to tl:.e 
boat. is correct; but the mechanical effort produced in 
proportion to the power consnmed fs so small that any 
practical allusion to such projects savors of the ridicu­
lous. The bellows will do more work if pointed astern 
and blown against the air or water. 

INDEX OF INVENTIONS 
Por which LeUeJ,'s Patent of the 

United States were Granted 

December I, 1885, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of the.e patents.] 
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Cigar outter and perforator. combined. A. An-

gell. . . . . . . . .  . .  . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  331.366 
Cla.p. See Bracelet clasp. 
Cleaner. See Flue cleaner. 
Clevis. J. R. Davis . . . " . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  :l31,284 
Clipping machine. hair, I •. S. Lee . . . . . . . . . . . . . . . . . . . a.�I.1i08 
Clover huller. A. Mlller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331,64fl 
Clutch. Metzger & Cooper . . . . . . . . . . . . . . .  " . . .  . .  . . . . . .  331,5?A 
Cocoanut pulp. F. Senn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.51i9 
Coll'ee roaster. M. J. Clark . . . . . . . . . . . . . , . . . . . . . . . . . . . 331.61. 
Coffin. W. Hold.worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381.707 
Collar attachment. horse. G. Van Wagenen . . . . . . . .  331.348 

Colorlug machine stop motion. F. P. Fltz Sim-
ons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 331.486 

Combination wrench, W. S. McKenzie . . . . . . . . . . . . . .  331.520 
Connecting rod •• stub end for. L. Griscom (r) . . . . . .  10,668 
Cornet tunlng attaohment. W. Buckley . . . . . . . . . . , 381,679 
Corset shaping machine. T. S. Gilbert . . . . . . . . . . . . . .  331,701 
Cotton gin, Nixon & Cress . . . . . . . . . . . . . . . . . . . . . . . . . . . 381.729 
Cotton picker .tem. C. T. Mason, Jr . . . . . . . . . . _ . . . . . . 331.514 
Cotton pre •• , R. F. Hor oon . . . . . . . . . . . . . . . . . . . . . . . . .  331.000 
Coupling. See Car coupling. Ra.llway rail coup-

IInll. Thill coupling. 
Coupling bolt. M. MlIler . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . 381,<125 
Cull'holder. E. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,335 
Cultivator. J. Q. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  381.365 
Cultivator. H. C. Stahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'12,738 
CUltivator and furrower. wheel. I. Libbey . . . . . . . . . .  a.�1.413 
Cultivator and harrow. D. wan .. . . . . . . . . . . . . . . . . . . .  S.�1.589 
Cnrtaiu stretcher. L. E. J.alI'erty . . . . . . . . . . . . . . . . . . . .  331.305 
Cuspidor for railway cars, Enright & May . . .  , .  . . . . .  331.692 
Cut-oll', automatic. P. Sears . . . . . . . . . . . . . . . . . . . . . . . . . , 331.452 
Cut-oll' for engine.. electro magnetiC. R. A. 

Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  381.674 
Cutter. See Cigar cutter. Feed cutter. Hay or 

straw cutter. 
Desk, school, J. M. Sauder . . . . . . . . . . . . . . . . . . . . . . . . . .  331,549 
Die. See Brick or tile die. 
Digger. See Potato digger. 
Disinfecting water closets, W. M. Ernst . . . . . . . . . . . . 3:11.693 
Dome.tic and agricultural boiler. E. Richmond . . •  381,446 
Domino. J!'. H. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381.652 
Dovetailing machine. L. P. Garcin . . . . . . . . . . • . . . . . .  a.�U91 
Dowel pins. machine for making. C. J. Robln.on . .  331.733 
Drawing roll. N. L. Randall . . . . . . . . . . . . . . . . . . . . . . . . . . 331,828 
Drier. See Fruit drier. 
Drill. See Grain drill. Ratchet drill. 
Drying apparatus, platen for. A. S. Nichols . . . . . . . .  381,5.'12 
Earring, G. M. Hathaway: . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.688 
Egg beater. G. H. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.66'l 
Electric machine. dynamo. H. Muller . . . . . . . . . . . . . .  331 ,726 
Electric machine regulator. dynamo. W. H. 

Schlesinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.552 
Electric rmachines. armature for dynamo. C. T. 

J .. ckson . . .  � . . . . . . . . . . . , . . . . .  . . . . . . . .  . . .  . . .  . . . . . .  . . .  331,602 
Adverti.lng sign. bas-relief, H. Fechteler . . . . . . . . . . 331,200 Electric signaling apparatus, J. P. Tirrell . . . . . . . . . . 331.(63 
Air engine, J. A. Woodbury et at . . . . . . . . . . . .  331,359. d3l.361 Electrica.l conductors, contact device for sus-
A.h pan and .Ifter. combined. L. E. Phelps . . . . . . . . 3;11.322 pended. C. J. Van Depoele . . . . . . . . . . . . . . . . . . . . . . . a.�I.1i86 
Augers. die for shaplnj( .Ingle twist. D. S. Holley. 331,708 Electrical indicator, C. H. Pond . . . . . . . . . . . . . . . . . . . . .  381.600 
Augers, machine for wOlklng well. S. S. Collin . .. . .  331,617 Electrodes for secondary batteries. manufactur-
Baby jumper. H. S. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,<1iU Ing. E. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.(08 
Bag. See Mall bag. E1e�-troplatlng, apparatus for. H. R. Boissier . . . . . . 331.609 
Bag fa.tener. W. F. Wlneberger . . . . . . . . . . . . . . . . . . . .  331,�57 Elevator. See HydrauliC elevator. 
Bag lock. D. P. Brophy . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  381.'73 Elevator belts, .lat attaching device for, D. Max-
Baking powder, A. Peters . . . . . . . . . . . . . . . . . . . . 331,541. :��1.542 well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.515 

(4) N. J. asks : 1. What is the tempera­
ture kept up in the so-called " fiasher " engines (t. e. 
steam engines without a boiler. where the steam r 
quired for each stroke is generated by injecting a sm I 
quantity of water into a heated vesse!) ? If above 8 ". 
how is it tbat the water does not assume the spheroi 
shape I A. The temperature may vary between WI e 
limits. To generate a pressure of 100 pounds to an inc 
a temperature of 320" Fah. must be mamtained. With 
sufficient heat. the water would assume a spheroidal 
condItion. 2. "Flasher " engines are said to be imprac­
ticable. on account of their rapid destruction. In 
which way does this destruction take place ? Is it 
owing to the rapid succession of high pressure and low 
pressure in the heated vessel. thus loosening the joints. 
and tending to tear the vessel. or is it the surface 
action on the heated brass. where the water spray 
strikes it? And if so. is the abrasion' of the surface 
of the brass due to the mechanical action or ' to in-

(17) P. D. L. asks a good recipe for 
Bath and wash tub combined. W. P. Austin . . . . . . .  381,211 Elevator safety catch. H. Albert . . . . . . . . . . . . . . . . . . .  331.269 
Battery. See Secondary battery. Elevator safety device. W. W. Jackson . . . . . . . . . . . .  331.illi 

walnut stain for pine wood. A. Make a solution of 3 Bed bottom, spring. P. ,H. Mellon . . . . . . . . . . . . . . . . . . . 831.645 Elevator stoP. automatic. J. S. Ashton . . . . . . . . . . . . . 331.672 
ounces each permanganate of potash and sulphate of Bed cover fa.tener. M. J. Llgllett . . . . . . . . . . . . . . . . . . .  331,308 Eng gate, wagon. H. H. Turner . . . . . . . . . . . . . . . . . . . . . .  3iIl.744 
manganese. in 5 quarts hot water. Apply several time. Bed. Invalid. S. Bishop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.608 Engine. See Air engine. Traction engine. 
with a brush or dip srnall articles. When the proper Bed. sofa., T. Hofstatter. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  381,706 Envelope • •  J. N. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  381.365 
· teBe-ia. .. obtaillf!lfl, oil 01 tStniadt·the wmk. -I-Bed;.C1IJorIt.g;-p;lI:JIltelllm:l==���==83i,.MI�!M,�+1lID .... �...:._oW_..,.:I""'_'\>l' __ ..... rr'I;>;-'J�_w..� __ 

creased chemical action of the water jeU A. The (18) O. C. P. desires a cure for stammer-
rapid destruction of such engines is due to the ox! ing. A. Reading aloud for several hours daily is often 
tion of the steam generator. advised. but this fails to prevent stammering in speak-

(5) C. E. M. asks for information f ing. The latter appears to be a nervous affection. and 
making pocket battery for Edison's incandescent II • its abatement depends upon the individual. 
Explain theory of Holtz electrical machine. A. A' bat- (19) R. K. S. asks : Would the inletting 
tery which will operate a small Edison lamp for a shqrt of the ocean to the Sahara desert have any infiuence on 
time. say a half hour or so. may be made by using the eqUilibrium of the earth f If not. why? A. Yes. 
two elements. each composed of one zInc rod. from " It would change the center of gravity. proportionally. as 
to Ji inch in diameter. and two carbon rods such as are the relative weight of the water let into the desert 
used in electric lighting. The zinc must be amalga- wonld to the whole weight of the earth dividt'.d by 2. 
mated. The solution used is tliat formed of bichromate 
of potash. sulphuric acid. and water. which has been so 
often described in the N ote8 and Queries. For a de­
scription of Holtz electric machine consult SUPPLE­
MENT. Nos. 278. 279. 282. 70. 291. and 321. 

(6) F. J. S. writes: I am using a 
McIntosh galvanic battery. the hard rubber cups of 
which have become leaky ; is there any way of repair­
ing them? A. Stop the leaks with a cement composed 
of equal parts of gutta percha. brown pItch. and shellac. 

(7) A. J. H. writes :  1. I have for some 
time been nsing glass lamp chimneys known as • •  lead 
glass." also clilled fireproof; very often they fty to,pieces. 
especially in cold weather; can you explain the reason 
whyf A. It is due to the unequal expansion caused 
by heating one part of the chimney more than another. 
or by the exposure of one part of the chimney to a 
draught 01 cold air. causing a sndden contraction of 
that part. 2. Some claim that it is canMed by the fric­
tion raised by rubbing them when cleaning them with 
a cloth. while others hold that it comes from the gas 
generated by . the coal :oil that accidelltally gets inside. 
A. Wt' think that the answer to your ·first query is suffi-
cient explanation. 

' 

(20) H. G.--The piston travels fastest 
on the first half of its stroke. due to the impulse of 
the fnll pressure of the steam. This is not percepti­
ble in engines with heavy fiywheels running a large 
amount of shafting and machinery. It is very percepti­
ble in the motion of the engines ,of sldewheel steamers. 

(21) J. S.-Augers were twisted by hand 
hot by holding one end in a vise. by the early makers. 
Now they are made in dies and rollers by machinery. 
much of which is the subject of patents. The finish­
ing is done with emery wheels and bnll's. 

(22) W. S. C.-It is generally conceded 
that a high speed engine requires more lead than a 
slow speed. There are differences of opinion as to the 
requirements of the various kinds of engines. and en· 
gine builders generally set the lead to suit their own 
experience. 

(23) T. S. W.-Pure, sweet, cold pressed 
lard oil mixed with ten per cent of Pratt's astral oil 
makes a good oil for lanterns. ' We cannot give the 
mixture sold ' by the dealers. as every one mixes to" ,snit 
his trade. 

(8) G. F. asks : 1. Can you refer me to (24) J. S. asks : 1. What amount of 

back number, or repeat solution to plate brass or cop- horse power would be required to force from the bot­
per. in a bath. withont electrIC current? A. You do tom of a well 80 feet deep 200 gallons of water in a 
not say what metal you desire to use in plating the minute. and what size pump and pipe wonld be re­
copper. 2. Can yon tell me how to make and apply quired l A. Two horse power. Including friction of 
the black japan or paint on woodwork. like trays, pump. Pump should have 7 inch by 12 inch cylinder. 
handles, pen holders. and the like. A. You will find and be worked 100 times a, minute for 200 gallons. 2. 
full instructions for japanning in SUPPLEMENT. No. If a vessel containing 50 gallons of air was placed at 
316. 

. 

I 

a depth of 80 feet under water, what amount of pound 
• weight wonld it raise to the surface. how long wonld 

(9) J. F •
. 

asks 
. 
(�) for an mk for �and It be in making the ascent. and what amount of horse 

stamps that Will not mJure the rubber. A. Mix and power would it produce ? A. Fifty gallons of air will 
dissolve 2 to 4 drachms aniliue color. 15 ounces alcohol, 
15 ounces glycerine. The solution Is poured on the 
cushion and rubbed in with a brush. 2. How to make a 
varnish or covering for woodwork. such as the black 
handles on enameled water pails. and the like. A. '1 
ounce nutgall broken into srnall pieces ; put into barely 
Ji pint vinegar. which must be contained in an open 
vessel. let stand for about Ji hour. add 1 ounce steel 
filings; the vinegar will then commence effervescing; 
cover uP. but not snfiicient to exclude all air. The so­
lution must then stand for about 2\4 hours. when it 
win be ready for use. Apply the solution with a brush 
or piece of rag to the article. then let it stand until 
dry ; if not black enough. coat it until It is. each time of 

lift about 425 ponnds in water. If placed at a depth 
of 80 feet. it_must not be subject to compression for the 
above dnty. If placed in an elastic inclosnre, it will 
not lift more than 212 pounds at that depth. but will 
increase its lifting power by expansion as it rises. The 
time required to come to the surface might be 5 or 
more seconds according to the work reqnired, and might 
produce lJi horse power. 

(25) J. A. H. writes : In replies to cor­
respondents. October 8. 1885. Is ' a recipe for aerated 
bread. 1. Are the directions there complete) for,mak­
ing this breaM A. Yes. 2. How much water should 
be used to the soda and acid ? A. SuffiCient to make a 

Bed. spring. R. C. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.599 ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831.444. 331,«6 
Beehive. S. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.589 Evaporating saline or saccharine liquids. system 
Beer, apparatus for drawillg. H. Metzger . . . . . . . . . .  381,424 of inclined troughs with Inclosed steam pipes 
Bell, autornatic alarm. E. P. Forbes . . . . . . . . . . . . . . . . .  331,697 for. C. N. Waite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.587 
Belt stretching machine. B. M. Plummer . . . . . . . . . . . 331,325 Extractor. See Nail extractor. 
Bicycle. C. ll'. Hadley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a.Ql,296 Eyegla.s .prlng and nose guard, G. W. Wells . . . . . . 331,465 
Billiard tables. attachment for leveling. C. B. Face protector, E. T. Stover . . . . . . . . . . . . . . . . . . 331.339. 331.MO 

Hall . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331,297 Faucet. ftuld discharge and vent. W. S. F. DiI-
Blank feeding mechanism, F. H. Richards . . . . . . . . . 331,443 Ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331,379 
Boller. See Domestic and agricultural boiler. Feed cutter. H. G. Shipps . . . . . . . . . . . . . . . . . . . . . . • . . . . .  331.458 
Boller covering. M. Keenan . . . . . . . . . . . . . . . . . . . . . . . . . . 331.409 Feed cutter. M. R. Vinson . . . . . . . . . . . . . . . . . . . . . . . . .. . . 331.464, 
Boller furnace, W. F. Grassier . . . . . . . . . . . . . . . . . . . . . . .  381,<192 Feed trough. G. Laning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.�1,507 
Boller furnace, J. Ham . . . . . . . . . . _ . . . . . . .. . . . . . . . . . . . .  331.636 Feed water heater. D. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . 031,007 
Boller furnace grate. steam. M. A. Foster . . . . . . . . . .  a.�1.700 Feeding hogs. device for. H. Sloan . . . . . . . . . . . . . . . . . .  331,564 
Boller furnace • •  team. R. C. Carpenter . . . . . . . . . . . . . a.TI.2'77 Felt and expelling water from the same. machine 
Boller furnace. steam. M. A. Foster . . . . . . . . . . . . . . . .  331,699 for compressiug and evening. C. H. Merritt . . . .  331.423 
Boller furnace, steam. J. Ham . . . . . . . . . . . . . . . . . . . . . .  381.688 Fence. J. Du BOis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381.285 
Boilers. furnace for heating steam. M. P. ll'ence building machine. W. N. Parrish . . . . . . . . . . . . . 81 .320 

Elliot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  " . a:n.281 Fibrous material from wood for surgical and 
Book rest, @justable. W. A. Slpe . . . . . . . . . . . . . . . . . . . 381.563 other purposes, manufacture of. J. Odelga . . . .  331,564 
Boot, J. F. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.561 File. H. G. Piffard . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.324 
Boot, G. Valiant (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.669 Filter, W. Neracher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.681 
Boot or shoe nailing machine. ". P. Hopkins . . . . .  381,299 Filt.erlng liquids, apparatus for, M. M. Monsanto . .  331,725 
Boot or shoe sole. J. E. Tilton . . . . . . . . . . . . . . . . . . . . . . .  331.462 Fire escape, J. R. Fuller . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  331,<189 
Bottling machine, H. Will . . . . . . . . . . . . . . . . . . _ . . . . . . . . . 331,854 Fire escape. P. H. Montague . . . . . . . . . . . . . . . . . 331.428. 331.429 
Bouquet holder, M. L. Cardell . . . . . . . . . . . . . . . . . . . . . . .  331.61' Fire escape. C. S. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  381.7(6 
Box. See Letter box. Paper box. Fire escape ladder. A. Rose . . . . . . . . . . . . . . . . . . . . . . . . . 381,736 
Bracelet clasp, W. E. Willis . . . . . . . . . . . . . . . . . . . . . . . . . .  331,661 Fire extinguishers. autornatic sprinkler for. A. 
Brake shoe. S. Uren . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  381,347 M. Granger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.394 
Brick machine. P. B. Mathla.on . . . . . . . . . . . . . . . . . . . . . 381.420 Flreprooftng and other preservative purposes, 
Brick or tile die, J. L. Friend . . . . . . . . . . . . . . . . . . . . . . . . 831.391 composition for. A� J. Martin . . . . . . . . . . . . . . . . . . .  331,312 
Buckle. R. M. Dillard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331,378 Fishing rods, reel holder and fa.tenlng for, l!'. D. 
Buckle. suspender, D. L. Durand . . . . . . . . . . . . . . . . . . . .  331.600 Divine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,380 
Buckle. suspender. J. Spruce . . . . . . . . . . . . . . . . . . . . . . . . 331,661 Fine cleaner. L. Duennlsch . . . . . . . . . . . . . . . . . . . . . . . . . . 331.691 
Cab. hansom, W. J ohn.tone . . . . . . . . . . . . . . . . . . . . . . . . .  331,1im Folding apparlitus, L. C. Crowell . . . . . . . . . . . . . . . . . . . .  331.281 
Cabinet. jeweler·s. H. Knlckmann . . . . . . . . . . . . . . . . . 331,719 Folding machine. L. C. Crowell . . . . . . . . . . . . . . . . . . . . .  831,280 
Calculator i'or measurement of logs. tabular. C. Jj·rult·drler. A. J. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.382 

Rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.382 Fruit drier. J. C. Gunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.2!l.I 
Camera. See Photographic ll"mera. Fruit drier, M. Reynold., Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  38I,MS 
Can. See Sheet metal can. Fur seal and other .klns. removing stagy hairs 
Car coupling. P. A. Alkmau . . . . . . . . . . . . . . . . . . . . . . . . . .  381.467 from. A. Paterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,588 
Car coupling. J. Hlrn . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . .  331,639 J'i'urnace. See Boiler furnace. 
Car coupling. S. Moorman . . . . . . . . . . . . . . . . . . . . . . . . .. . .  a.�1 .317 Furnace, J .  A. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831,731 
Car door. grain. W. McGuire . .  , . . . . . . . . . . . . . . . . . . . .  331.315 Furnace. W. Wes.tlake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.597 
Car heater. W. C. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.001 Gauge. See RaIlway track gauge. 
Car. railway. J. A. Euos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.388 Game apparatus. G. ,Marzarl . . . . . . . . . . . . . . . . . . . . . . . . . 331.419 
Car wheel, J. Ferguson . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . 331.292 Garment supporter. W. H. Frost . . . . . . . . . . . . . . . . . . . . 33J,892 
Carbon baking box, W. J. POSSODS . . . . . . . . . . . . . . . . . 381,«0 Gas. apparatus for making illuminating. F. 
CarrIer. See Straw carrier. Trace carrier. Egner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  381.621 
Cartridge. W. Lorenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  381.511 Gas conveying apparatus, T. A. & A. A. Connolly. 331.686 
Cartridges. mould for making compre.sed powder Gas lighter; eleetrtc. J. Geary. . . . . . . . . . . . . . . . . . . . . . .  331,630 

charges for. E. Rubin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  381.737 Gas ·malns. detecting and carrying 011' leakage 
Case. See Tloket case. from. G. Westinghouse. Jr . . . . . . . . . . . . . . . . . . . . . . .  331.595 
Cash box system, antomatlc, J. C. Martin. . . . . . . . . .  331,418 Gas mains.ldeteotlng and closing leaks in. G. West-
Caster. J. L; Purple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.732 inghouse. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,596 
Caster. R. S. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.461 Gas regulator and cut-oll'. J. P. Reinecke . . . . . . . . . . 331.544 
Casting mould. metal. W. S. Plait . . . . . . . . . . . . . . . . . . .  331.43'1 Gate. See Railway gate. 
Centrifugal machine. E. Rothe . . . . . . . . . . . . . . . . . . . . .  331,450 Gate. Austin & Chamberlain. . . . . . . . . . . . . . . . . . . . . . . .  .J3l.673 
Chain link. J. P. Preston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  381,326 �ate. J. H. Lamoureux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381,720 
Cha.lu machine. F. P. Hinds . . . . . . . . . . . .. . . . . . . . . .. . . . . 331.597 Gate. D. ,Spell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381.567 
Chain •• appendage for ornamental. J. L. Sweet .. . . 381.1'<13 Generator. See Steam generator. 
Chair. See Nursery chair. Glas. tile and makiug the same. J. Haley . . . . . . . . . .  391.895 
Chair. Hall & I.ane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.634 Glove or mitten. felt. W. P. Hyatt . . . . . . . . . . . . . . . . . .  331,501 
Cha.lr. A. F. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.352 G old separator. S. C. Oliphant . . . . . . . . . . . . . . . . . . . . . . .  831.64,9 
Chimney protector. W. Hnbbard . . . . . . . . . . . . . . . . . . . .  331.710 Grading machine. road. J. D. A dams (r) . . . . . . . . . . . .  10,666 
Chuck. lathe. q. A. Barnes . . . . . . . . . . . . . . . . . . . . . .. . . . .  381.603 Grain binder. D. N. Green . •  ' . . . . . . . . . . . . . . . ...... . . ... . 331.483 
Chum. F� Ih White . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . .  331.599 Gra.ln binder cord holder. J. O. Jackrnan . . . . . . . . . . . a:l1.404 
Churning device. F. L. Foushee . . . . . . . . . . . . . .  : . . . . . .  331.48'7 1 Grain drill. seed sower. fertilizer distributer. and 
Cigar boxe., press board for. C. Lorenz . . . . . . . . . . . . .  331,510 roller. combined. T. R. Crane . . . . . . . . . . . . . . . . . . . . 331.687 
Clllar bunching machine. Borgfeldt & Schutz . . . . . .  331.676 Grain separator. H. Bailey. '  . . . . . . . . . . . . . . .  : . . . . . . . . . 831.468 
Cigar cutter. W. M. Ducker . . . . . . . . . . . . . . . . . . . . . . . . .  atl1,384 Grappling or holding device. M. T. Wyatt . . . . . . . . . .  331.362 
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Grater. culinary. H. Horowitz . . . . . . . . . . . . . . . . . . . . . . . 331.709 1 Planter and fertilizer distribnter. combined seed, 
Grinding mill, H. H. Coles . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.68'> Zeigler & Antley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.600 
Guard. See Pew guard. Planter. potato. Christenson & Timmers . . . . . . . . . . . 031,278 
Gnn carriage. C. T. M. V. De Bange . . . . . . . . . . . . . . . . .  331.618 Plow. Kinard & Maddox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.410 

Halter, H. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.670 Plow beam, compound. H. H. Snmmer . . . . . . . . . . . . .  331.342 
Hand bag frames, handle cap fastening for. L. B. Plow. gang. D. M. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . 331.508 

Prahp.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.,1.651 Plow harrow attachment, V. Wood . . . . . . . . . . . . . . . . .  3.>1,358 

Handle. See Sash lift handle. Polishing composition, H. L. Haas . . . . . . . . . . . . . . . . . .  331,6'>2 

Handle for buckets, etc . •  J. Ringen . . . . . . . . . . . . . . . . .  331.447 Post driver, J. G. Stigers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.740 

Hanger. See Lamp hanger. Potato digl!'er. S. W. Kelchner . . . . . . . . . . . . . . . . . . . . . . 331.505 
Harness rack. D. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.31.565 Potato digger, H. H. Lovejoy . . . . . . . . . . . . . . . . . . . . .. . .  3S1.n4 
Harness ring. Cato & Spaulding . . . . . . . . . . . . . . . . .  : . . .  3.31.477 Potato digger and bean harvester. C. Peets . . . . . . .  331.321 

Har.-ow, G. G. Seeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.740 Powder. See Bakinl!' powder. 
Harrow, A. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,:153 Power presses, automatic trip . gear for, M. M. 
Harrow and cultivator. wheel, 1. J. Hunt . . . . . . . . . . 331.399 Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.665 
Harvesting and husking machine, corn, J. G. Power. See Water power. 

Stowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.459 Pres.. See Cotton press. 
Hat brims, machine for setting the folded or Printing paper bag tubes. type form for. A. J .  

curled edges of, R. Eickemeyer . . . . . . . . . . . . . . . . . . 331.286 Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &�1,372 
Hay or straw cutter, T. Tatnall . . . . . . . . . . . . . . . . . . . . . .  331.04., Privy sink, P. Cas.idy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.632 
Hay rake revolving sulky, S. B. Collins . . . . . . . . . . . . .  331.478 Propeller for steamboats, buoyant. W. Hall . . . . . . . 331,496 
Headlight, locomotive, G. M. D. Riley . . . . . . . . . . . . . . 3Hl,654- Protector. See Chimney protector. Face pro-
Heater. See Car heater. Feed water beater. tector. 
Heel machine, A. J. I .. angelier . . . . . . . . . . . . . . . . . . . . . .  331,412 Pulp fronl woody matter, manufacture of, Pictet 
Heel nailing machine. �'. 1<'. Raymond, 2d . . . . . . . . . .  ;)31,441 . & Brelaz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;131.323 
Heeling jack, G. N. Burgess, Jr . . . . . . . . . . . . . . . . . . . . . .  331.476 Pulp straining machine with vertical screen 
Hinges. manufacture of, E. Lucas . . . . . . . . . . . . . . . . . .  3.�1,416 plates. R. Kron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.�1.304 
Holder. See Bouquet holder. Cuff holder. Music Pulverizer. soil. J. B. Okey . . . . . . . . . . . . . . . . . . . . . . . . . . .  '>31.318 

holder.' Paper bag holder. Ribbon holder. Pulverizing machine, etc., dust guard for, R. D. 
Towel holder. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.393 

Hook. See Whiffletree hOOk. Pump. J. H. ROOk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.734 
Horses. apparatus for checking and controlling Pump, hydrauliC, J. H. Hubbel1 . . . . . . . . . . . . . . . . . . . . .  331.711 

runaway. W. O. Walley . . . . . . . . . . . . . . . . . . . . . . . . . . 331.350 Pump piston. ail', J. A. Woodbury et al . . . . . . . . . . . . . 331.360 
Horseshoe, F. B. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . .  381,628 Pumps, vulve case for mercurial air, A. L. Rein-
Horseshoe machine, D. J. Farmer . . .  , . . . . . . .  331,623, 331,624 mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.11,546 

Horseshoe swaging machine, D. J. Farmer, Pyroxyline with its solvents in the manufacture 
331,625. 381.626 of solid componnds, compounding. J. W. 

Hose. rubber. A. Bruegger. Jr . . . . . . . . . . . . . . . . . . . . . . . 331,874 Hyatt . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  3.�1,713 
Hosiery, device for exhibiting, J. A. Kessel . . . . . . .  331.717 Rack. See Harness rack. 
Hul1er. See Clover huller. Railway and car hanger, suspensioD, J. A. Enos . . 331,387 
Hydraulic elevator. N. C. Bassett . . . . . . . . . . . . . . . . .  331.273 Railway frog. 1<'. C. Weir . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831,594 
Ice, refrigerating, etc., mode of and apparatus for Railway gate, Riggin & ()ummerllon . . . . . . . . . . . . . . . .  331,333 

making. A. G. Southby . . . . . . . . . . . . . . . . . . . . . . . . . .  ;131.457 Railway rail coupling, H. C. Burkhead . . . . . . . . . . . . .  331,612 
Indicator. See Electrical indicator. Railway switch, A. J. Moxham . . . . . . . . . . . . . .  381,525, 331,526 
Jack. See Heeling jack. Lifting jack. Shoe- Railway track gauge and level. combined. D. H. 

mal,er's jack. Rhodes . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,329 
,Journal bearing, R. W. Hardie . . . . . . . . . . . . . . . . . . . . . . 331.497 Railway track inspector, automatic, P. C. Comp'" 
Journal bearing, J. G. Marquardt . . . . . . . . . . . . . . . . . . 331,311 ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,684 
Key ring, G. W. Hutchins . . . . . . . . . · . . . . . . . . . . . . . . . . . . . mU,301 Rake. See Hay rake. 
Kitchen cabinet, lll. G. Burgett . . . . . . . . . . . . . . . . . . . . . .  ;�;1.611 Ratchet drill, A. A. Strom . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.341 
Kn ife sharpener, ll'. J. Heinhold . . . . . . . . . . . . . . . . . . . .  3.'U,545 Refrigerator, F. Hainsworth ... . . . . . . . . . . . . . . . . . . . . . .  331,296 
Knitting machine. W. D. Huse . . . . . . . . . . . .  331 .400 to 331.402 Refrigerator. Nehrlich & Neubecker . . . . . . . . . . . . .. . . 331.530 
I,adder. folding, D. P. Sharp . . .  " . . . . . . . . . . . . . . . . . . . .  3.�1.560 Refrigerator. H. Von Rom . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.349 
Ladder. wheel "tep, A. Conine . . . . . . . . . . . . . . . . . . . . . .  331.685 Regulator. See Electric machine regulator. Gas 
Lamp burner, E. A. Dobbins. . . . . . . .  . . . . . . . . .  . . . . . .  331.3S1 regulator. Windmill regulator. 
I,amp, electric. G. C. Pyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.31.327 Rein support. T. Desjardins . . . . . . . . . . . . . . . . . . . . . . . . .  331.479 
I,amp hanger. D. McMahon . . . . . . . . . . . . . . . . . . . . . . . . .  331.521 Ribbon holder. Coburn & Van Fleit . . . . . . . . . . . . . . . .  331.616 
lJamps, carbonizing filaments for incandescent Ring. See Earring. Harness ring. Key ring. 

electric, E. P. Thompson . . . . . . . . . . . . . . . . . . . . . . 3.11,663 Roaster. See Coffee roaster. 
Last, W. T. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.318 Rock drill core breaker and puller. F. D. Parker . . 3,1.319 
J ... athing, fireproof. L. & W. H. IJane . . . . . . . . . . . . . . . .  3:U,643 Rock drilling machine, C. }'. Peebles . . . . . . . . . . . . .. . .  331,435 
Lead. apparatus for feeding white. M. Forst . . . . . . .  &�1.698 Rollini( mill overfeed regulator. W. W. McCallip . . 331 • .>16 
Leather washer. T. Gingras . . . . . . . . . . . . . . . . . . . . . . . . . .  331.293 Roof cleat. tin. W. C. Rockwell . . . . . . . . . . . . . . . . . . . . . .  331,655 
Letter box, alarm, H. Roeske . . . . . . . . . . . . . . . . . . . . . . . .  3:n,735 Ruler, M. Dittenhoefer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,481 
Leveling instrument, T. J. Barron . . . . . . . . . . . . . . . . . . 331,604 Saccbarille comp()unds, manufacture of, C. Fahl-
I .. eveling instruments and transits, attachment berg (1') . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  10,667 

for. F. Parson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  331,433 Saddle, harness, R. W. Cahoone . . . . . . . . . . . . . . . . . . . . .  3.11,681 
J ... evers, device for operating a set of, H. D. Saddle pad. harness. H. Leibe . . . . . . . . . . . . . . . . . . . . . .  XU.509 

Ganse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,629 Safe attachment, C. Diebold . . . . . . . . . . . . . . . . . . . . . . . . .  331.460 
Lifter. See Transom lifter. Safe bolt work, device for operating, E. W. Fow-
Lifting jack, A. C. I,ong . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  3.Jl.415 ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,39U 
T,ifting jl\ck. E. Suckow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  321,4.60 8a.�h ltulWlc�. J. W�ber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  031,592 
J .. oad binder, L. B. Melins . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331,421 Sash fastener, M. Bourke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,'U,370 
Lock. See Bag lock. Mail bag lock. Trunk Sash holder. C. A. Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.660 

lock. I Sash lift handle. W. F. Smith . . . . .. . . . . . . . . . . . . . . . . . .  3.,1,3.% 
Lock and latch combined. J. A. F. Anderson . . . . . .  331,671 Saw feed. gang, Watson & Hubbell. . . . . . . . . . . . . . . . .  331.500 
l .. ocomotives, apparatus for supplying natural gas Sawmill dog, Delaney & Bond . . . . . . . . . . . . . . . . . . . . . . .  3.11.619 

to. J. H. Katz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.,1.716 Sawmill, portable, J. N. Richey . . . . . . . . . . . . . . . . . . . . . .  331.653 
Loom let-off mechanism. J. A. Bergan . . . . . . . . . . . . . .  331.274 Scaffold clamp. '1'. N. Subers . . . . . . . . . . . . . . . . . . . . . . . . .  331.742 
1 .. ooms, anchor shuttle box motion for, C. Stro- Scale, linear or other, C. A. L. 'rotten . . . . . . . . . . . . . .  S:U,345 

bel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.741 School seat, J. M. Sauder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.31.550 
Magneto call box. J. F. Kettell . . . . . . . . . . . . . . . . . . . . . .  :m,718 Seal. metallic, C. J,. Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.489 
Mail bag. D. P. Brophy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.472 Seal press, portable. J. W. Allen . . . . . . . . . . . . . . . . . . .  331.601 
Mall bag lock. D. P. Brophy . . . . . . . . . . . . . . . . . . . . . . . ' " . 331.474 Seaming machine, roof double, J. H. Wagen-
Mailbags, machine for riveting staples to, R. hurst . . . . . !' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,586 

Bruss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,:!73 Seat. See School seat. 
Mandrel. S. P. M. Tasker . . . . . . . . . . . . . . . . . . . . . . 331.570, �31.578 Secondary battery, E. Jones . . . . . . . . . . . . . . . ... . . . . . . . .  331,407 
Mandrel. roller. S. P. M. Tasker . . . . . . . . . . . . . . . . . . . . . 331 .573 Seeder, roller, and harrow. combined, Walker & 
Manure.distributer, J. E. Person . . . . . . . . . . . . . . . . . . . . 331,540 Barlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,588 
Mechameal movement. G. D. Ferris . . . . . . . . . . . . . . . . 331,695 Separator. See Gold separator. Grain separator. 
Metal rolls, machine for grooving, C. B. & W. H. Sewing in a spiral or helical pat.h, machine for, R. 

Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .  331,613 Binns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.607 
Meter. See Piston meter. Sewing machine motor, J. T. Winburn . . . . . . . . . . . . . .  3.11,666 
Milking apparatus, cow, .J. P. Martin . .  " . . . . . . . . . . .  331,513 Sewing machine shutt.1e, V. J. Mavo . . . . . . . . . . . . . . . .  331,314. 
Mill. S:e Gr�n ding . 

miil .
. Oatmeal and grain re- Sewing machine waxing dewce, B. F. Landis . . . . . . 331 • .106 

ductlOn mIll. Wmdmlll. Shafts, device for locking collars and rings to, C. 
Mould. See Casting mOUld. Meese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.,1,522 
Moulding machine, sand, Schlickeysen & Bres- Sheet delivery apparatus. counting mechanism 

lauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 331,55') for. L. C. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.11.282 
Mole trap, W. R. Eddington . . . . . . . . . . . . . . . . . . . . . . . .  331,483 Sheet metal can, T. G. F. Dolby . . . . . . . . . . . . . . . . . . . . . .  331.482 
Mop, tloor, G. A. Keene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.641 Ships' logs, rotator for, J. & G. H. Bliss . . . . . . . . . . . .  3.11,869 
Music, back for sheet. G. C. Scott . . . . . . . . . . . . . . . . . . .  3,)1.555 Shoemaker's jack, J. B. Litchman . . . . . . . . . . . . . . . . . .  331.414 
MusiC holder. sheet. G. C. Scott . . . . . . . . . . . . . . . . . . . . .  331.554 Siding rest, ,T. McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.,1.519 
Musical instrument, mechanical, M. GaIly . . . . . . . . . 331,747 Sifter, T. If. Timby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  331 ,344 
Nail extractor, T. M. Brintnall . . . . . . . . . . . . . . . . . . . . . .  331,678 Sign for cars. traveling, G. M. Traylor . . . . . . . . . . . . . . 331.346 
Neckwear, E. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.500 Skate. roller, G. P. Bosworth . . . . . . . . . . . . . . . . . . . . . . . '>31,470 
Necktie, C. E. Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.31,585 Skate, roller, J. H. Fenton . . . . . ; . . . . . . . . . . . . . . . . . . . . .  381,291 
Necktie and collar fastener. R. S. Coffey . . . . . . . . . . . . 831.279 Skate, roller. Joh nson & Nuebling . . . . . . . . . . . . . . . . . . 881,302 
Needles, wire, etc., straightening, G. M. Eames . . . . 331,386 Sled nlnner. V. D. Johnson . . . . . . .  

-
. . . . . . . . . . . . . . . . . . .  :131,303 

Nursery chair. W. Holden . . . . . . . . . . . . . . . . . . . . . . . . . .  331.748 Sleigh knee. J. Parkhill . . . . . . . . . . . . . . . . .  c . . . . . . . . . . . .  3:l1,5.,7 
Oatmeal and grain reduction mill. W. Hutchison .. 331.403 Sower. seed. F. Reyner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.11,547 
Oils, treating cotton seed and analogous, Grant & Spinning mule, E. A. Baldwin . . . . . . . . . . . . . . ' . .  331,272. 331.368 

Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.,1,702 Spoke socket. J. H. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.591 
Opera chair, J. M. Sauder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.11.551 Spring. See Eyeglass spring. Vehicle spring. 
Packing, cylinder piston. G. B. Simonds . . . . . . . . . . . . 331.454 Stamp. marking. F. M. Bulkley . . . . . . . . . . . . . . . . . . . . .  &�1,475 
Packing ring, spring piston. V. F. Stetzer . . . . . . . . . .  331.458 Steam boiler, A. O. �'rick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3S1.488 
Pa�. Se� Saddle pad. Steam boiler. T. G. Hall . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  &>1,495 
Pamt, mIxed. H. C. Dorr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.,1,333 Steam engine. A. Reis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.442 
Pan. See A sh pan. Steam generator, W. H. Page . . . . . . . . . . . . . . . . . . . . . . . . 331.481 
Paper bag holder, E. T. Martin . . . . . . . . . . . . . . . . . . . . . . 3.J1.512 Steering boats. etc., apparatus for. W. Haynes . . . .  3.,1.499 
Paper bag machine, Lorenz & Honiss . . . . . 331.721 to 3si,72S Steno-typograph, A. Beyerlen . . . . . . . . . . . . . . . . . . . . . . .  331.275 
Paper box, folding, l. Tahl . . . . . . . . . . . . . . . . . . . . . . . . . .  331.568 Stereotype or matrix making machine, J. J .. . 
Paring machine. peach. J.. H. Scott . . . . . . . . . . . . . . . . .  3,)1.451 Poalk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.31 .488 
Paste, apparatus for making, O. Nicho]s . . .  1 . . . . . . .  331,64-7 Stork releaSing device, M. W. Hanley . . . . . . . . . . . . . .  331,300 
Paste, making, O. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831 ,648 Stone sawin2" machines, machine for feeding sand 
Pen ',"iper and holder. I. W. Allyn . . . . . . . . . . . . . . . . . . 3.31.270 and water to. D. Shortsleeve . . . . . . . . . . . . . . . . . . . .  331.562 
PenCIl, J. Hoffman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331 • .J98 Stop motion, automatic safety. A. C. & A. F. 
Pew guard, M. E. O·Connor . . . . . . . . . . . . . . . . . . . . . . . . . .  331.583 Dumke . .  . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . .  3.,1 689 
Photographic camera. G. B. Brainerd . . . . . . . . . . . . . . '>31,677 Stove, coal, S. H. F.les . . . . . . . . . . . . . . . . . . . . . . . . . . . . : :  3.31

'
622 

Photographic camera. G. H. Ripley . . . . . . . . . . . . . . . .  3.�1.448 Stove. heatin!!, W. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  3.11:400 
Photographic camera shutter. W. C. Hadden . . . . . .  331.494 Stovepipe attachment. C. J, Hamilton . . . . . . . . . . . . . .  331,637 
PhotographIC dry plates. shipping case for, J. H. Stoves, sliding top fOf'oil, J. Milne . . . . . . . . . . . . . . . . . .  331,816 

Durham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.385 Strnw carrier. Grater & Seibel . . . . . . . . . . . . . . . . . . . . . .  331.703 
Photographs, apparatus for developing and wash- Submerged bodies, closing spaces between. C 

ing. H. F. Witmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.668 Sooysmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 831,658 
Pipe, See Tobacco pipe. Supporter. See Garment supporter. 
Piston meter for tluid., H. M. Bartlett . . . . . . . . . . . . .  3.�1,605 Telegraph apparatus. municipal. J. C. Wilson . . . . . 3.,1,356 
Plaiting machine, F. Panse . . . . . . . . . . . . . . . . . . . . . . . . . .  331.4.,2 Telephone. W. C. Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . 331,309 
Planing machine, F. S. Belter . . . . . . . . . . . . . . . . . . . . . . . . 331,6OG Temperature, ree-ulation, system of, W. S. John-
Planing machine, G. V. Orton . . . . . . . . . . . . . . . . . . . . . .  331.730 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 331 406 
Plailin� machines, variable feed motion for, J. Thrashing machine band cutter and feeder, C. 

' 

Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.449 Partdy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  331,586 

Thill conpllng. D. E. Kempster . . . . . . . . . . . . . . . . . . . . . .  331.6(2 
Ticket CA·se. W. E. Elam . . . . . . . . . . . . . . . . . . . . .  3;11.484, 3.11.485 
':rile section between walls. jOists, etc., W. ll-" Rig .. 

gins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331.500 
Tire and setter therefor, vehicle, A. Heusser . . . . . .  331,704 
Tobacco pipe. A. & C. Tappe . . . . . . . . . . . . . . . . . . . . . . . . , ;��1.569 
'1'obacco plant setter. J. W. Hawkins . . . . . . . . . . . . . . .  3:11.498 
Tobacco steaming apparatus, S. G. }!'Untom . . . . . . . . 331,696 
'l'ongs, pipe. H. ]1'. W. Sohst. . . . .  " . . . . . .  _ . . , . " . . . . 331,456 
TOOl, combination. M. Bourke . . . . . . . . . . . . . . . . . . . . . . . 3al,371 
Towel holder. D. H. MlIrphy . . . . . . . . . . . . . . . . . . . . . . ,131,728 
Trace carrier, J. S. Dick. . . . . . . . . . . . . . .  . . . . . . . . . . . . . &11.620 
Traction engine, D. W. Webster . . . . . . . . . . . . . . . . . . . .  331,593 
Transom lifter, A. English . . . . . . . . . . . . . . . . . . . . . . . . . . 331.289 
Trap. See Mole trap. 
Tricycle gear. A. C. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &�1.644 
Tricycle shaft fastening device. D. H. Rice . . . . . . . . 331,330 
Trimmer. See Welt trimmer. 
Trough. See �'eed trough. 
Truck for elevated cars, J. A. 'Enos . . . . . . . . . . . . . . . . .  331.889 
Trnnk. G, H. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.851 
Trnnk lock. Mix & Cowles . . . .  . . . . . . . . . . . . . . . . . . . . . . . 381.427 
Trunk lock. plate, and socket, F. W. Mix . . . . . . . . . . .  331,426 

[DECEMBER 1 9, 1 885. 

Inside l�n sre, each i n l!lel"tioll .. - .. 1':i cents n line. 
IInci .. .  ·Rlre, each i ll s e .'tion .. .. ..  $ 1 .00 Il l i ne. 

(About eight words to a line.) 

IM!gravings may head advertisemen.ts at the same rate 
per line, by measuremant. as the letter presho Adver­
tisements must be received at pltblication office as ea1'Zy 
as Thursday rno>'1iing to wppear in next issue. 

C C> . ,  
(Cincinnati, Ohio , U .  S.  A.) 

�tffi�sive Agents and Importers for the United States 

C E L E B R A T E D  
P E R I N  B A N D  SAW B LA D E S ,  

Tub. See Bath and wash tub. . .  Wa.r�ante!I Muperi o r t o  a l I  otllers i n  q u a l i ty. finish, 
Tubes, apparatus for centering and Inserting II I 1Jt Ol'II�U:r of I tt"IUper. and g.-n el'n ) durability.  

disks in the ends of.  C. W. Nason . . . . . . . . . . . . . . . . 381,529 , One Pel'l ll :-nw Qutwp.ars I hl'ee ordinary saws. 
'.rubes closing the ends of metal C W N

. 

aeon 331 528 1 ltl llll u fllc l u l'el'l!f of _Pl a!l i u ::c  Ill a,ch i ll es .an d 
! ,  , • •  . . . . , o t ll e}' IJlnte nt Wood W01'Jung It1ncll l ll e l'Y. ::!:�E��::�:::�f�1:����:��:�!� &,1.584 r"W"�� ' "A"UAL "r �H�"I�T� Y 

taper. S. P. M. Tasker . . . . . . . . . . . . . . . . . . 331.57Ho 331.577 � �, �� ''' �, � w �m � n • 
Tubes. maohine for welding plugs in the ends of. Elllhl'acillg WATTS' P l l Y SICA I, a n d  INOR. 

C. W. Nason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831,527 GA N I C  C H E ,UISTRY. 
Tunneling and sinking shafts. C. Sooysmith . . . . . . .  3.,1.656 
Tunnels, building, C. Sooysmith . . . . . . . . . . . . . . . . . . . . .  331,657 
Twist dril1s, manufacturing, G. R. Stetson . . . . . . . . . 3,'11,739 

A new American from the Twelfth English Edition. 
1.050 pp . •  J,eather. $3.50. Will be sent. postpaid. by 
MUNN & Co . •  on receipt of price. 

Type writing machine, C. Spiro . . . . . . . . . • . . . . . . . . . . .  331,337 
Type writing machines. platen shifting attach- Remington Stand ard Type-Writer 

ment for, C. S. Southworth . . . . . . . . . . . . . . . . . . . . .  3.,1 .659 
Valve gearing. G. M. Pelton . . . . . . . . . . . . . . . . . . . . . . . . .  3.,1,436 
Valve. slide. D. O. Ladd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.506 
Vegetable and meat slicer. T. M. Knapp . . . . . . . . .. . .  331.411 
Vehicle platform gear, Cunningham & Barnes . . . .  331.688 
Vehicle reach. Mack & Hanson . . . . . . . . . . . . . . . . . . . . . . 8,11,310 
Vehicle running gear, J. M. Bouck . . . . . . . . . . . . . . . . . .  3dl,471 
Vehicle shifting top, A. H. Winchell . . . . . . . . . . . . . . .  331,667 
Vehicle, spring. C. W. Saladee . . . . . . . . . . . . . . . . . . . . . . . 3al,334 
Vehlcle spring. J. D. O wen . . . . . . . . . . . . . . . . . . . . . . . . . .  331.400 
Vehicle spring, J. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331,009 
Vehicle, two-wheeled. J. P. Calnan . . . . • • . • • . . . • • • •  331,375 
Vehicle. two-wheeled, A. Hofmann . . . . . . . . . . . . . . . 3.,1.705 
Velocimeter. R. J. McCarty . . . . . . . . . . . . . .  " . . . . . . . . . . . 3.�1.517 
Velocipede. C. E. Bu.ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,276 
Velocipede. A. W. McClure . . . . . . . . . . . . . . . . . . . . . . . . .  :JSl,518 
Velocipede brace, shaft. etc . •  D. H. Rice . . . . . . . . . . .  331 .331 
Vise. saw. A. J. Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.745 
Walls and ceilin,rs of buildings. material for the 

decoration of the interior, J. M. Baker . . . . . . . . .  381,469 
Washer. See Leather washer. 
Washing machine. B. A. Allison . • • . . . • • • . • . • . . . • • • •  331,602 
Washing machine. D. L. Bates . . . . . . . . . . . . . . . . . . . . . .  331.675 
Washing machine, Hall & lJane . . . . . . . . . . . . . . . . . . . . .  331.633 
Watch. stoP. H. A. Lugrin . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.417 
Water, apparatus for checking the waste of, E. 

E. Furney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.U.49U 
Water closet, W. Bunting, Jr . . . . . . . . . . . . . . . . . . . . . . . . 331,610 
Water closet valve. W. Scott. . . . . . . .  . .331,556 to 3.,1.558 
Water power. M. J. Erskine . . . . . . . . . . . . . . . . . . . . .. . . . . 3'>1.694 
Waterproof fabrics, making, T. Hawley . . . . . . . . . . . .  321,298 
Web threading apparatns, L. C. Crowell . . . . . . . . . . . . 3.�1.2RS 
Weighing apparatus, W. F. IrvinE' . . . . . . . . . . . . . . . . . . 331,G40 
Well rig. artesian. A. T. Hyde . . . . . . . . . . . . . . . . . . . . . . . 3.�1 ,714 
Welt trimmer. C. A. Sqnire . . . . . . . . . . . . . . . . . . . . . . . . . .  331.838 
Wheel. See Car wheel. Wind wheel. 
Wheelbarrow, D. J. Huckins . . . . . . . . . . . . . . . . . . . . . . . .  331.712 
Whiffletree hook, C. G. ,J acobus . . . . . . . . . . . . . . . . . . . . .  381.715 
Wind wheel. W. G. Read . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831,543 
Windmill, A. C. Ellsworth . . . . . . . . . . . . . . . . . . . . . . . . . . .  331,288 
Windmill regulator. H. R. Adams . . . . . . . . . . . . . . . . . . .  331,364 
Windmill regulator, pumping, H. R. Adams . . . . . . . :i31.363 
Window. hanging, J. R. Whitney . . . . . . . . . . . . . . . . . . . . 3.�1.466 
Wire drawing apparatus, S. H. Byrne . . . . . . . . . . . . . .  331,{;8() 
Wire stretcher, E. S. Mnllinax . . . . . . . . . . . . . . . . . .  &,1.727 
Wrench. See Combination wrench� 
Wrench. F. Farrar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.627 
Yoke adjnster. neck. J. R. Dalton . . . . . . . . . . . . . . . . . . . 331,377 
Yoke. neck. D. W. Clarke. . . . . . . . .  . .  . . . . . . . . . . . . . . . . 331.376 
Yoke. ox. W. H. Gibbens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.631 

DESIGNS. 
Carpet, A. Petzold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,403 
�'i1ter or cooler. body of water. A. Selkirk . . . . . . . . . .  16,404 
Lamp chimney, Argand, W. Duffield . . . . . . . . . . . . . . . . 16,398 
Ornamentation of walls, etc., surface, F. Mankey, 

16.401. 16,402 
PaneJ. F. Mankey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.399. 16.400 

TRADE MARKS, 

A Prin ted copy of the speCifications hnd drawing of 
any patent in the foregoing 1ifl-t, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date' 

of the patent deSired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 : but at increased cost, as the 
speCifications, not being printed, must be copied by 
hand. 

Canndhu1 Patellts may now be obtained by the 
inventors for any of the inventions named in the fore­
going list, at a cost of $40 each. For fnll Instructions 
address Munn 1$ (]0 . •  361 Broadway. New York. Other 
foreign patents may also he ob�ned. 

Purchasers per .. 
mitted to return by 
Express C. O. D. for 
full purchase price 
at any time within 
thirty days. thus 
giving an opportun­
ity for comparison 
w i t h  o t h e r  ma­
chines. 

Wycko , :Seamans & Bl'nedict, 
339 Broadway !S ew York. 

AD V F:RT I SE U S  Can learn the cost of any pro­
posed line of Advertising at GEO. P. ROWELL & 

CO.'S NEWSPA PER Advertising Hureau. 10 Spruce 
St . •  New York. Send 10 cents for a 100-page pamphlet, 

OU EEN L U B R I CANT. fn';,�mi��; ���ct 
B. & J. M. (jornell say':: " It gives good satisfaction 

as a substitute for oil at far less cost." -Price 3� rts. per 
gallon. EUREKA MFG. CO . •  423 and 425.W. 35th �t., N. Y. 

VA N D UZE !S ' S  

Mechanical Boiler Cleaner. 
'rakes out all mud and scale 

forming properties from the 
water of .Steam Boilers, �;o

eJii�fi i�p��r��s.
aSgnJf�� 

circular. Manufactured by 
�. W. VAN DUZEN, 

CINCINNATI, O. 

T}'pe seni n ""  etc .• easy 
by printed directions. lfor 
busil lesJii or hOlll e u""e 
or money making. �'or old 
or young. Send 2 stamps 
for r,atalogue 01' pl'esses, 
typ�, cOI'ds,  papel', etc. , 
to factol·Y. 

K E I, S E Y  & C O "  
Itl erideu , ()onu. 

ASPHALTUM. - A COM PREHENSI V 1!l 
J!Rper, tre.ating o! its geological origin, mode of prepara­
tion Ior Industr18.1 purposes, and most important appU .. 
eations. . Bitumen, Chemical CompOSition, and Physical 
Propertles. Geographical distribution. Geological orl­
gin. Formation of Asphaltum. Bitnminous mastic 
Uses and applications of Crude Asphaltum. �: ode ()r preparation for sidewalks and pavements. Appll­
Cl.tions of Bituminous Mastic or Cement. Asphalt 83 a preservative &g&inst fires. Illustrated with en­gravings, showing the probable formation of asphaltum in soft limestone strata : the con struction of pavements 
;from cr!l.de asphalt at Pari., and the mode of mak­Ing sidewalkS. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 216. Price 10 cents. To be had at 
this office and f!'Om a 1 newsdeal ers. 

OUR ODOMETER attD.cbed to a waron gives the mile. traYeled from. 1 
�;e��::!!i��::�f tI!!.a

lz: :t! l�.ol�� �;�:8�' f!�c: la in mechanics tha.t would be well for eve ry inventor to s'udy, as there are hundreds of placeR In Which It ean be used. 
Right of use, reasonable. Will be mailed to inventors for $2, it 
mention BOL Aill. Ben d tor catalogue o f  our RIWIJ<TFItI!fG I "  
8TiWMENTII • .t. P E W  GOOD BEN W A N T K f)  to handle our good,. Mc.DoNIII'ELL OnoIII'" � Co.. 2 and 4 LaSaUe Ave., Chicago, IlL 

TIM BER 
G " I !S l NG 

lll A C U I N  1>. 

I " THE ELECTRICAL REVIEW," I Anillustrated weekly journal, is the8Cknowled�cd lead� 
er in the world of electrIcal SCience. Edited WIth care. 
its editoria.l opinion is reliable, its news columns bright 
and instructive. $3.00 per year ; single copies, 10 cents. 

23 PARK ROW. NEW YORK. 
t?r Be�,:t; advertising medium in the electrical fleld. 

AMERICA:;; tr.:it.: ��.��t�:�!I���NCE CO., 
Write for Special Blanket Iform No.  99; gives complete 

protection to property, and pays $5,000 for a life and $50 
wepokly for six months for injury. 

Ec::1.co S ys"te:JXl. 
' Of A t'c a n d  Tn cn n desrenl. J . i !!h l i n l/:. 

El ecu· i c  l ,i,,11t n.n d .·ow"l'. 
Motors, Dynamos, Lamps, and Batteries in all varieties. 

Electro-Dynamic Co,. 224 Carter St., Phll.�elphia. W. W. Griscom, Consn lting Eleen'ienl Enllineel'. 

© 1885 SCIENTIFIC AMERICAN, INC
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Valuable Technical Books. Andre • •  - A  Practical Treatise on  the Fabrication of 
�.:'���
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ler, and Andes. By Wm. T. Brannt. 11 Illustrations. 
12mo, • • • . . • . $2.50 

Blrd.-The American Practical Dyer's Compaqion 
for Bleaching and Dyeing Silk. Wool. Cotton, Linen, ��i;, ll�r:.

s 
s�g�

d
;uri, B£��tlie������SE:t::�in:�:� 

800 Receipts, with 170 Dyed Samples of Raw Materials 
and �'abrlcs. By F. J. Bird, Practical Dyer. 8vo, $10.00 

Brannt.-A Practical 'rreatise on the Raw Materials 
and the Distillation of Alcohol and the Preparation of 
Alcoholic Liquors, Liqueurs, Cordials, Bitters, etc. 
From the German of Stammer, Elsner, and Schubert. By Wm. T. Brannt. 31 Engravings. 12mo, . $2.50 

Cr".tlani.-Perfumery and Kindred Arts. A Complet.e 
Treatise on the Subject. By R. S. Cristiani. 8vo, $5.00 

Cristiani.-A Technical Treatise on Soap and Candles, 
with a Glance at the Industry of Fats and Oils. 176 Il­
lustration.. 8vo. . • • . . $7.50 
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F.·ankel.Huuer.-A Practical r!'reatise on the Manu­
facture of Starch, Glucose, Starch Sugar, and Dextrine. 
From the German of Wagner. 58 Engravings. 8vo. $3.50 P- TIuJ abO'Ve or any of our Books sent bv mail, free of 

postage, at tluJ publication prices to any address in tluJ 
worla. II:r'Owr large Catalogue of PracUcal ana SclenUjIc Books, 
96 pfU}es, Suot and our other -Catalogues and Oirculars, The 
':�/�/:iV:::�r�'J,J ��:. lt  ��e

n
� 

a
l:��y �:: 01'1:. 

worla who wiU !urn;"h 'I.U! with his address. 
H E N R Y  CA R E Y  B A I R D  &. CO.,  

INDUSTltlAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnnt !Street, Philadelphia, Pa. 

THE MACIDNIST'S and STEAM-ENGINEER'S 
Practical Calculator. 

A Compilation of Useful Rules and Problems arith-
met:;;:t���0���ac!b1:
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Shafts, 
Engines. 

EMBRACING 
Valuable Tables, and Instruction in Screw-Cutting, 

Valve and Link Motion, Etc., Etc, 

By D. B. DIXON. 

1titufifi t !tutritatt. 
---� - �-

THB CAIIBRON STBAM PUMP. 
ST.4.ND..A.R.D OF E:s:.O:mX.X.:mNOEl. 

30,000 IN USE. 
AD&PTED TO EVERY POSSIBLE DUTY. 

The A. S. tJAIIIERON STElli PUlIIP WORKS, Foot East 23d St., New York. 
----------------

THE NEW " GRESHAM " PATENT 

.� Antomatic Ro-8tartin� Inio ctor. 
-,------

A most remarkable boiler feeder, which has just taken the first 
premium at the Inventors' Exhibition in England. May be used 
as a lifter or a non-lifter j restarts immediately without any 
manipulation whatsoever, after interruption of the feed from 
any cause. The most effective injector ever placed on the market 
for stationary or portable boilers. Reliable and cheap. 

SOle RepresentatIves in the United States and Canada, 

Nathan Manufacturing Co. ,  
TO BOIL.£R 

AIIIERItJAN IIIEtJHANICAL DHJTIONARY. A 
Descriptive Word Book of Tools, Instruments, Machines, Ch�mical and Mechanical Processes : Civil. Mechanica] , RaIlway, Hydraulic, and Millitary Engineering ; a His­tory of Inventions ; General 'rechnological Vocabulary j 
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I
gf 7,(0) engravings. By Edward H. Knight, A. M., Civil and' Mechanical �ngineer. In three octavo volumes. The set, cloth, $24.00 ; sheep. $27.00. For sale by MUNN & CO., 361 Broadway, New York City. 

92 & 94 LIBERTY ST., N. Y. 

2!c. 
ROUIH 

P U L L E Y S  
ORDER FROM OUR 

" SPECIAL LI!ST." 4c. 
T H E  JohnT. Noye Mfg. ()O. FINISHED 

BllFFALO, N. Y. 
DOUBLE BOATS.-TWENTY-ONE IL· 
lustratlons of patented di!>llble boats, the general con­struction and v.1an of which are so clearly shown as to need no detailed description. Name of patentee and date of patent accompanying each diagram. Contained In SCIENTIFIC AMERICAN SUPPLEMENT. No. �32. Price 10 cents. To be had at this oIDce and from all newsdealers. 

18mo, Morocco. Price. 
D .  VAN N O,..TRAND, Publisher, 

�3 Murray and 2" Wart'cn Sn'eet, New 
.*. Copies sent by mail on receipt of price. 

$2.00 CONSTRUCTION OF STABLE::;. - A 
R�f:Iieh[ r!r :;, W�!t�tcgj��:�

b
Jl1� �afI���. s���:al�:� York. In SCIENTIFIC AMERICAN SUPPLEMI<NT. No. 463. ABIC OFFE R T!' lni!Oduce them. we 

• WIJl « .... ve A way l!OOO Self-Operating Washing Machines. If you want one send us your name. P. O. and express Office at once. Tile National Uo., ..,3 lJey 1St , N .  Y .  

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup­
PLEMENT, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 

IT PAYS To sell our Rubber Stamps. FreeCatalogue 
to agents. FOI,JAMBE & Co., Cleveland. O. 

HIGH EXPLOSIVES FOR WAR PUR-
poses.-A paner by Prof. C. E. Munroe. U.S.N. A . ,  dls­
cussin� Bome recent experiments on the use of nigh 
exploslves for war purposes. Contained in SOfENTIFlC 
AMEltICAN SUPPLEM 'lNT, No. 47'4. Price 10 cents. 
To be had at this oIDce and from all newsdealers. 

with Malleable Irons. Address with s amps for reply to 
JOHN CABOT, 35 West 18th St., New York City. 

STEAM CATAMARAN MAY BAR-
rett.-Plans and specificatlonn of the catamaran May 
Barret}, a family cruising boat built for use on rivers 
and laken. Construction of hulls . deck beams. maio 
deck, upper works, engine and boiler, wheel. With 10 
figures. Contained in :SCIENTIFIC AMERIOAN SUPPLE­
ME�T. No. 4"·l. Price 10 cents. To be had at this 
oIDce and from all newsdealers. 
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CurIos and Wonders. URBACH ORGAN CO.l'hila.I'II.�IU.�G"IC�' L!".!.�Ii�TEt,RP.N�'8I1!w� .. !!!_� 
AERIAL NAVIGATION.·- DESCRIP-
tion and illustration of a new aeronautic machine, de-ri�:8c�r s�;':��·�';a�
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TIFIC AM II:RICAN SUPPLNM lijNT, No. 467. Price 10 
cents. To be had at this oIDce and from all newsdealers. 

HYPNOSCOPE.-A PAPER BY J. 
Ocbovvicz, M.D. , describing a new apparatus for ascer­
taining to What degree persons are hypnotizable. With 
three figures. COntained in SCIeNTIFIC AMERICAN 
8UPPLEME�T, No. 4 7' 3. Price 10 cents. 1.'0 be had at 
this oIDce and from all newsdealers. 

WA N T E D A cotp.petent �echanic who has experi­
ence In managmg a forge and tool fac­

tory ; willing to take an interest In a manufactory al­
ready established in St. J.Jouis ; or would lease works to a 
proper party. Address G. MILLER, 

117 Soulard Street, St. Louis, Mo. 

Price 10 cents. To be had at this oIDce and from all 
newsdealers. 

BOOKWUTER Jo;;�GIN";. 
Compact. Substantial . Econom­
ica)� and easily mana.ged : guar­
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov­
ernor. Pump, etc., at the low 
price of 
8 HORSE POWER. , . . . . . .  $240 00 
�� :: :: : : : : : : : :  � �  1% . . . . . . . .  «0 00  II:r' Put on cars at Springlleld, O. 

JAMES LEFFEL & CO . •  
Springfield. OhiO, 

or llO Libertv St .. New York. 

�.""'Ib" 
tee. 1512 CHESTNUT 

BUILD ING  PAPER .  

IMPROVEMENTS OF PRAIRIE ROADS 
""d Streets. By T. J. Nicholl, C .E. Economical and Practical Suggestions, with six fi

�
res ; on Width, Draln-
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:'T'f!-:;; with Cost, and Repairs nee!ed, etc. SUPPLEMENT 1 liO: Price 10 cents. 

FOR SALE One Backus Water Motor, 22 Inch 
• never used. Latest improved ; at 

It sacrifice. J. E. HARDElt, 
Clearfield, Pa. 

MODERN PALEONTOLOGY, ITS PRE-
IIBnt Condition and Fnture Task.-By Prof. Carl Vogt. 
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PLAYS Dialogues, Tableaux. Speakers. foJ' 
School.Club & Parlor. Best out. Ca.ta.­
logue free. T. S. DENISON, Chica.go. Ill. 

WA NT E D A multiple drill for drilling radiator • bases, and It tapping machine for 
tapping fittings from four inche� down. Manufac-
turers please sen'k��� �§'fi�'J'�('E, St. Paul, Minn. 

E Stf.H.\�.Jj{.s
for. St

�X'du�,&:
rs. 

Unequaled for wa ter packing, and 
for oil pumps. In I I � rope form of all 
sizes. �. U, %, %. I I ' ", :I(. %. 1" .  etc. 
A II quantities. $1.25 per lb. It ;., tlw 
most substani t a l  Packing moLterial 
:cine ruLat38e:��J . . �3�h:��v��t���: 
is room for it. MILLER PACKING WORKS. 

1338 Buttonwood St., Philadelphia. Pa., U. S. A. 

I NJECTORS For all kinds of 
S T E A M  B O IL E R S .  

RUE MFG. CO., FILBERT ST., 
Philadelphia, Pa., U. S. A. 
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PO P U LA R 
SC I E N CE 

M O N T H LY 
CONDUCTED BY 

E. L. & W. J .  YOU MA N S .  

�HE POPULAR SCIENCE MONTHLY "1 for 1886 will continue, as heretofore, to supp1y its 
readers with the results of the latest investigation 

and the most valuable thought in the various depart­
ments of scientifiC inquiry. 
Leaving the dry and technical details of science, 

which are of chief concern to speCialists, to the journals 
devoted to them, the Monthly deals with those more gen­
eral and practical subjects which are of the greatest inp 
terest and importance to the public at large. In this 
work it has achieved a foremost position, and is now the 
acknowledged organ of progressive scientific ideas in 
this country. 

TERMS: $5.00 per Annum ; Single copy, 50 cents. 
D. APPLETON It CO., P UBLISHERS, 

I ,  3, and 5 Bond Street, Hew Y o rk. 

WITHERBY, RUGG & RICHA llDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip­
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ba,l & co .. Worcester, Mas •. Send for Catalogue. 

DRAWING / 1I 1ustra

. 

ted �atalogue 
sent on application to 

INSTRUMENTS WM. 1.'. COMSTOCK, 
6 Astor Place. 

• New York. 

GLASS PAINTIN G. BY FRED MIL-
ler. A Course of Instruction in the Various Methods of 
ir�l���f:im���f'ot't�

d 
L�':,'iio��I��

l
li�ig: $f.�
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able book sent by mail prepaid by MUNN & Co., New 
York, on receipt of price. 

Barnes' Patent Foot and Hand rower 
MACHINERY, $ 1 5. 
Contractors and Builders, Jobbers 

��e�
o
��::r, �:��

l
'b;��in:a;;tfit� M"'-� of t.hese machines, bid lower and ;I..l�F!!'&Pe save more money than by any other 

means for doing their work. Illus­
trated Catalogue FREE. 

W. F. & John Barnes Co., 
Address 1999 Main St., Rockford, Ill. 

ICE-BOATS - THEIR CONSTRUCTION 

���S't1��O
i
::. f�lew�g��h:tt��f:s��s��g::fu::g�a�� used on the Hudson river in winter. By II. A. Horsfall, M.E . Contained in SCIRNTIFrc AMERICAN SUPPLE­MENT, 1. The same number also contains the rules and regulations for the formation of Ice-boat clubs. the sall_ ing and management of ice-boats. Price 10 cents. 

TEtEP HON ES Send for Circular to F. A, Tele_ 
F 

pllone (Jo., 1� 01'088 �lJ'eet, itchbut'g, Mass. 

Model Steam En[ines. 
Twenty-five cents to ten dollars for a 
complete set of finished parts. including 
boiler. Illustrated catalogue sent free. 
3S c l el'm:Iit�;;.� ll�!klyn, N. Y. 

I PTICA�PRENTICE 8(. .SON 
Mf'g OptlO""'S, 

118B'way,N.Y. 
Microscopes, Telescopes,G Catalogue Free. l?f.era Glasses, Spectacles 00 DS B:g�!t��mjh:��:� 
ters, Comp'asses, Batteries . 
Drawing, Dairy and other Scientific inatrument& 

W A N  T E D  �n 
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a
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goods. Salary $75 per Month and Expenses. Can-·· 
vassing outfit and particulars FREE. 
STANDARD SILVERWARE CO., Boston, Mass. 

CU RE F��EDEAF 
Peck's Patent Improved Cushioned :aar Drums 
PERFECTLY RESTORE THE HEARING; 
and perform the work of the Natural Drum. Always 
in position, but Invisible to others and comfortable 
to wear. All Conversation and even whispers heard distinctly. We refer to those using them. Send for 
illustrated book with testimonials, free. Address, F. 
HISCOX, 803 Broadway, N. Y. Mention this paper. 

out the proper method of studying them at the present 
day, and that. too. in a manner essentially different from 
the one nsually followed, inasmuch as he tries to prove 
the relation between the extinct types and the modern 
representatives of the organic world, which he claims 
can iJe proved by generation and descent without calling 
in the intervention of a special power of creation exist-
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SCIENTIFIC AMERICAN ' SUPPLEMENT, Nos. �49 and �liO. Price 10 cents each. To be had at this oIDce and 
from all newsdealers. 

HYDROGEN GAS, PROCESS AND AP· 
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t�� O EAFNESS its CA U SES and C UR E. by one 

who was deaf twenty-eight years. 
Treated by most of the noted s eci­

alists of the day with no benefit. Curea Mmi.e in 
three months, and since then hundreds of oi�er8 

PERFEC7' 
NEWSPAPER FILE 

The Koch Patent File, for presernng newspapers. 
lIl8gazlnes. and pamphlets. has been recently improved 
and price rednced. Bubscribers to the SCIENTIFIC AM_ 
ERICAN and SCIENTIFIC AMERICAN' SUPPLEMENT can be 
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i
�� 

f
t��

h
�:r .P

ri
�e���I�g�� �rA�.�

r 
f�;grl'Jtl�: 

" SCIENTIFIC AMERICAN," In It\lt. Necessary for 
every one who wishes to preserve tlie paper. 

Address 
KUNN & CO., 

l"ublIahers 8cuL1'lDIC A MlJ!!!ro,ur, 

� New Catalogue of Valuable Papers 
contllined in SCIENTIFIC AlIl]l11aCAN SUPPLEMENT, sent 
tree of charge to any address. 

MUNN & 00 .. 361 Broadway, N. Y. 

apparatus here described and Illustrated. hydrogen gas 
can be continuously pro>duced by the employment of two 
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lngs. Contained in SCIENTIFLC AMERICAN SUPPLE .. 
MENT, No. 241 .  Price 10 cents. To be had atthis ofiice 
and from all newsdealers. 

fle:�::;:,R�
o
CX�'drt:s p��i�: �'1�ili. rrsdl:s�

c
��'§l.���: 

York City. 

PORT LAND CEMEN T.-T H E S C I-
ence and Art of the lVlanufacture of Portland Cement, 
with observations on .some of its constructive applica­
tions. By Henry Reid, C.E.. author of U A Practical 
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!ifu' l'it'i;a!';�Y���� Y��k�e $7.25. Ad-

' . . USEFUL HOLIDAY BOOKS. 
�C>R.�B�C>P R.ECEXPTB. 

Relating to M .... hanical. Chemical. Electrical, and Metallnrdcal In du llltrielll. Cor TO WEAK M E N��!t�r�g:g�n:�? :!: 
Manu fa .. turers, Mechanics, and Scientific Amatenrs. FOUIf' VOLUM ES, hand- - rors. e&rly decay. lost 
80mel" bound in cloth. Price, • • • • • • • $�.OO each. manhood, eto. l wiJl send you a valu&ble treatise upon 

.... ... � I'--t � .A. ........... ... � ' .::::::aI � ...... .,. ....... .,. � ,........ ....... ... � .  
the above diseases,also directions for self-cure, free of 

� � '-'...-;;&.� .&.� A'-' � '-"" "" .&.� � '-"" '-""� charge. AddressProf. F. O. FOWLER,Moodus,Conn. 

A Manual for Handicraftsmen and &matenrs. {lontainlng 70� pages, with [ -

DESCRIPTIVE CIROULARS SENT FREE ON APPLICATION. vo�;.:'r����':;��'::'iJ:!�y�r'" 1 ,4�0 illustrations. Price, $�. 5 0, postage prepaid. 
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Inside !'Ilae. eadl i llsel'Uon .. .. ..  .,. ;jcent8 1l. Iine. HANGER . THE AMERI�AN �ELL TELErH�NE ��. BLAKE'S IMPROVED PI PE 
Bncl. P'll::e, each Insert iol l .. .. ..  81 .00 Il l ine. 

(About eight words to a line.) 
F,'nqravinqs may head adver ti ,em,ents at the same rate 

per line, lYI; meatmrement. a the letter tyl'e8s . Adver· 
tisements must be received at pulJlication Qfflce /18 early 
/18 Thursday 1IUJ'I'ninq to appear in newt issue. 

JI. W.'dOH�SS 
*SABDEESTORS� 
Roofing, Building Felt, 

Steam Packings, Boiler Coverings, . Fire Proof Paints, Cements, Etc. Samples and Descriptive Price Lists Free. 
H, W, JOHNS M'F'G CO" 87 MAIDEN LANE, N. y, 1 75 Randolph St" Chicago; 1 70 N, 4th 8t .. Ph" .tfAI�hl 

ALLE --- _E:J" CAST I N GS FFI!M SPECIAL (RN S 
� ::---- -ABL AND F I N E  G RAY I RON  !\ L S O  ST E l l  

o DEVLIN y, CO f i N E  TINN ING JAPIIN Pfll'- -v) f\.;) U\ F I N I SH d.JG . N ING '" 
,I THoM LEH IGH AVE IX AMERICAN ST PH ILA  AN� 

I C E - H O U S E  AND REFRIGERATOR. Directions and Dimensions for construction, with one Illustration of cold house for preserving fruit from season to season. The air is kept dry and pure through. out the year at a, temperature of from &to to 36°. Con­tained in SC'IENTIFlC AMERICAN SUPPLEMENT No. 1 1 6. Price 10 cents. '1'0 be had at this office and of all news. dealers. 

Wr.ite for Circular and tell us what you want. B. W. PA YNE & SON, Drawer 1004, Elmira. N. Y. Or address our New York Office. E�!�r�ate�l���\r !:li�afli�ir��thCn�'t ��i���' �ag�an_ ger of burning fiues. 

NATURAL GAS.-A PAPER BY C E. Hequelllbourg, discussing the Uluminating power and caloric value of nntural gas as compared with that made from coal. Contained in SCIWNTIFIC AMERICAN SUP­
PLEM"NT, No 41 1 . Price 10 cents. To be had at this office and from all newsdealers. 

T E L E C R A P H • 
Instruments, Batteries, Magnets, Wire,. Electric Bells, and Electric Apparatus and Supplies of every defolcription. Large illustrated catalogue mailed free. Manual of Tele-f[:J'�l �g�t ili�t:�g}i���:��a���f;:�'t�n:n�o�J3;e�f.era-

-.T. H. Bunnell & Co . , 1 0 6 & lOS J.iberty St. ,N  .Y. FO R SALE Two H. P. Otto Gas Engine ; perfect • condition ; cheap. Address P. O. Box 88, Newark, N. J. 

KLE IN ,  SCHANZLl N  " BECK,E R 18 lI'Iankenthal, Palatinate. 
· "Fn.TER ·"'P.RE88�� 

In IRON and in WOOD, for - - every known purpose. 
MANY YEARS' SPECIALTY. 

284 8uppUed to ONE (Jhemlcal Work .. 
Price Ll.t. Gratia aDd Free of POltace. 

SANITARY EXAMINATION OF DRINK-
ing Water.-By Prof. E. R. Angell. The odor of water, and how to detect It. Tests and their app,icatlons. Nitrates and Nitrites. J.ead and irou. Test for lead. Tests for organiC matter. A valuable paper. Contained in SCIE " T I FIC AMERICAN SUPPLEMENT. No. 46�. Price lJ cent;. To be had at this office and from all newsdealers. ------------------�----------

S�L � NOBLE HAllUO .(5�����- -s E R I £ , PA .  1���(£:p�OpR.I £TO�S 
7 0  ufiA£LlA BLE A G£"' TS &- t'vlA N U FAC T U R E R S  

REPAIR OF BOILER TUBES.-BY 
F. W. Eichholz. A very valuable paper. How to revair leaky tubes. How to remove worn-out tubes. How 
ift�:f:;:[e�U�M,n rf'fi�7e��d cfo�1at�:.f ;:; �lgf::4'I':,!� 

IT IS THE CJlEAPEST AND BEST HANGER 

IN THE MA RKET. 

It saves many expensive Blacksmiths' Jobs. Can be attached to pipe when in position. Expansion always provided for. Cheap because it is simple. Pitch lines of mains easily obtained. No troublesome screws to adjust. 
J'ENKJ:NS EE.OS . •  SOLE 

1 1 JOHN s','., NEW YORK. 1 3  SO. FOUR'I'H ST., PHILA. 19 KII.BY ST., BOSTON. 

Address JOHN A. ROEBLING'S SONS, Manufactur· er�v;r�:{'l�::d �ote ¥6rl������'(� ��:;,t; �� J;�[:nces. Send for circular. 
S AWS Wanted 50,()()() Sawyers and SAW S Lumbermen'to send us their A �l�"f��� f�: ��J'hr�l ro"l���g��c�A�g�� A 

AL GAS for heating and tempering Saws 
W:!�Yit;���et���::s�� �E�bli��P��vIggre��e�� W prices. Address S EMERSON, SMITH & CO. (Ltd.), S Beaver Falls, Pa. 

PIPE OOVERING. - -' 

S P E C I A l. F E L T  F O R  I C E  H O U S E S .  Fireproof Non.conducting Coverings for Steam Pipes, BoIlers, and ull hot surfaces. Made in sections three feet long. Easy to apply. .\ sbes,us IH atet'ials­Fiber, ltHllboard Packing, and Cement. 
C H A L M E RS·S P E N C E C O .  419-4�1 Eill'bth St., New York. 

STEAM E N G I N ES . 
Horizontal and VeriicaJ. 

D l' e d II' i n  Il Macbinery, Flonr, Powder, Slate and . Flint Itlil l lUacbinery, Tur· '"'o�..."':T'"7--=r-L.- bine Warel' Wbeels. 
York Mfg 00., York, Pa" U. S. A. 

STA TIO N A R Y  STEAM ENGINEIS ESPEClALI,Y adapted to Electric Lighting Purposes. Treating of the development of Stea.m Engines j the principles of Con-
�t�;Ji�;:l��g�Cs��:�{ lhri�A�he�e�c:W��e�� it. �ou�;I��e �:O.: �i�ii:Vti.��al���:s��MmJil:�eb'(i��fI���:J��;: New York. 
A U  S 'l' lt A I. I A .  A mel'icll'! Manufacturers 
���f��.�ow��1i��::i�\�;�y �e�g., ���i��lr��a�g�ii�-
28a BasinghaJl St., London. E. C., and at Sydney and Melb()urne. 

VELOCITY OF ICE BOATS. A COLLEC-
tion of interesting letters to the editor of the SCIENTIFIC 
��:��tt�����e 2��S;;''l,� oft ty: �E:�dt����e �:':A"' ,:}.'\i faster than the wind which propels them. Illustrated with 10 explanatory diagrams. Contained In SCIENTIFIO AMERICAN S PPPLEMENT, No. 214. Price 10 cents. To 
be had at this office and from ali newsdealers. 
["110,[" 101[1»)I'f'�TIl�ANO C L AY R ETORT,S ALL SH�ES 
� .  )ill!;.. 1!J)I;\lJ�U�,. 7 B O RGNER & 0 BRIEN ."""-

2 3  !!..E S T .  A B O V E  R A C E .  P H I LA D E L P H I A .  

Telegraph and Electrical 
SUPPLIES Medical BatterIes, Inventors' Models, Experl. mental Work, and fine brass castings. Send for catalogueC. E. JONES & BKO. Cincinnati, O. 

lii is impGrtant to us that you mention this pa.per. 

VaD Duzen's Pat. Loose Pulley Oller H A S Highest Indorsements, Enviable Reputation, Scientific Pedigree. A two years' test by conservative manufacturers of national reputa­tion has shown it to be the onl.y per-''8'':. �o;:��t�!rre�:a&::.zze���� for our " Catalogue Number 55." 
VAN DUZEN & TIFT, Cincinnati, O. 

SHEPARD'S NEW $60 
Srrew·Cuttlng Foot Lathe. 

Foot and Power Lathes, Drill PressesbhU�r.�lt��'drelt.t,j;��;; DO�� ��l�y�r�:�ges on 
catg�0.f�s��!? utfLts 

Address H. L. Shepard, Agent, 134 E. 2d St" Oincinnati O. 

JCE. REFRIG E RA·TI NG and · 'Ventilating Machin .... Jarmans l'atent. YORK MFG, . CO • •  Yorl., Pa. 

FOE. lo Sss. 

The Most Popular Scientific Paper In the World. 
ESTAB L I SH E D  1 846. 

� CirculaWJn Larger than all Papers of its Class Combined. 

95 M I LK ST. ,  BOSTO N ,  MASS. 
This Company owns the Letters Patent 

granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186, 787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor.. 

SHOEING HORSES. -ABSTRACT OF A 
§��1 b.rr �:�?:�{lu����l��;o�: v�lt",��f��f:�;so�tt�: proper method of shoeing horses. Contained in S C I EN� TIFIC AMEUICAN S UPPLJ<MENT. No. 461. Price 10 cents. To be had at this office and from all newsdealers. 

SEBA.STIAN, MAY &, CO,'S. 
I M PROVED $60 

Screw Cutting Lathe. 
Designed for actual work ; no toy. Lathes for wood or metal. Drill Presses, Chucks, Drills, Dogs, and machinis:s' and ama­teurs' outfits. Lathes on trial.. Catalogues mailed on appllca­cation. 

1 6 1»  W e s t  2 d !" t r e e t ,  Cincinnati, Ohio. 

ELECTRIC CONVEYORS.-DESCRIP-tion of two ingenious systems for the electrjc carriage of ISmail packages. Illustrated with 13 engravings. Con­tained in SCIENTIFIC AMEHICAN S UPPLl£MENT, No. 464. Price 10 cents. To be had at this office and from aJl newsdealers. 
:J: :LV :Ii' <> :EL :DII: .A. 'I" X <>:LV 

For U�er8 of Steam PUlnp8. 
Van Duzen's Patent Steam Pump lNO Packinll: or Oil, ! Is Requires No Repairs o. Skill, Rell-No Care or Attendance. able  . Cau pump any kind of liquid ; .ever ready ; no moving parts ' all brass ; can­not clog p.or get out of order; fully tested ; hundreds in daily use ; every pump gnar .. allteed ; not like cheap Pump� mMle of Iron j all sizes to 6 luch disf'harge ; 

100 to 2fJ,£KXJ gaR�i�:S p��o�o:. u§r���dio�a�g��W�r�g�� wanted and send for Catalogue Of " Pumps .. " 
V AN DUZI<:N &: .'I'IF'!', Vincinnitti, O. 

THERAPEUTICAL EFFECT OF THE 
InternaJ Administration of Hot Water in the Treat­ment of Nervous Diseases.-By Ambrose L. Ranney, M.D. Rules for administration. The elfects of the treatment. Theory of the action of hot water. Points in its favor. Conclusions. Contained in SCIE N TIFIC 
AMERICAN SUPPLEMENT, No. 46a. Price 10 cents. To be had at this office and from all newsdealers. 

E R I C S S O N 'S 
NEW CALORIC 

PUMBING ENGINE, 
FOR 

Jhvellings &; (Jonntry Seats 
���tl! .a:gfu��'� l'Jgj 
Delamater Iron Works, 

c. H. Delamater & Co., Proprietors, 
16 Cortlandt Street, New York, U. 8 • .4. ., 

AMERICAN SUPPI,"MI<NT, No. 461. Price 10 cents. To be had at thiS office and from all newsdealers. Only $3.20 a year, including .postage to United States and Canada. A NEW HYDRAl1LlC MOTOR.-FULL 
description, with nine illustrative figures, of a novel 

"V67l1& • .A.. � ..a..:El..JEOI..XIS, 
I'rovldellee. U. I. ( I»ark St.) Sixminutes' walkWest iromstatlon. $4 a year, including postage to all countries in the Postal Union. el�::'�����s�::is6gnl'Jn�J\!���E�':IF�';5i!f,,"�il?:I1(\'.f� !;IUPPLI<MI';NT, No. 4 63. Price 10 cents. To be had at this office and from all newsdealers. OI'lldnal and Only Bnilder of .be 
H A R R I S - C O R L I S S  E N C I N E , 
With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
Send fo r copy E n g i neer's a n d  Steam User's 

M a n u a l .  By " . W .  H i l i ,  M.E. Prlce lB l . 2 5 .  
MBNTION 'rBlS PAPEB. 

PAT E N T S .  
MESSRS. MUNN & CO., in connection with the publi­

cation of the SCIENTIFIC Al\IERICAN, continue to ex­
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

lu this line of business they have had forty years ' . ea:­
perience, and now have unequaled. facilities for the prep-

Thl8 wIdely circulated and splendidlv illus· trated paper is published weekly. Every number con· tains SIxteen pages of useful information and a large number of origmal engravings of new inventions and discoveries. representing Engineering Works, Steam Machinery, New Inventions, Novelties in Mechanics, Manufactures, Chemistry, Electricity. Telegraphy, Photography, Architecture, Agriculture, 'Horticulture, Natural History, etc. 
All CIaslKl8 oC Reader8 find in the SCIENTIFIO AMERICAN a popular resume of the best "�cientific infoI" mation of the day ; and it i8 the aim of the publishers to present it in an attractive form, avoiding 8S much a possible abstruse terms. To every intelligent minds this journal affords a consant supply of instrnctive 

reajing. It is promotive of knowledge and progress in every community where it circulates. .' 
One copy of the SCIENTIFIC AMERICAN and one copy of the SCIENTIFIC AMERICAN SUPPLEMENT (see prospectns below) will be sent for one year, postage 

prepaid, to any subseriber in the United States or Canada, bn receipt of seven dollars by the publish· ers. 
The 8aCe8' way to remit is by Postal Order, 

Draft, or Postal Note. Money carefully placed inside of envel'opes, securely sealed, and correctly nddresscd, seldom goes astray, but is at the sender's risk. Ad· 
dress all letters and make all orders, drafts, etc. , pay· able to 
MUNN &; Co., 3 61 Broadway, New York. 

. . -� . 

arAtion of Patent Drawings, SpeCifications, and the 
This Is a d1l!ltlnct paper from the SCIENTIFIC th" Sciences, Arts, and Mechani<;al Engineering. This prosecution of Applications for Patents in the United AMERICAN, but it is uniform in size with it, every nUffi- paper contains no advertisements. States, Canada, and Foreign Countries. Messrs Munn & ber containing 16 octavo pages. The SCIENTIFIC Co. also attend to the preparation of Caveats, Copyrights AMERICAN SUPPLEMENT embraces a very wide range of Prlce-$5 a year, in advance; or one copy of the 

for Books, Labels, Reissues, ASSignments. and Reports contents, coverin,g the most recent and valuable contri· SCIENTIFIC AMERICAN (see prospectus above) and one 
butions in SCIence, Mechanics, Architecture, and copy of the SCIENTIFIC AMERI<fAN SUPPllEMENT both on Infringements of P"tents. All business intrusted to Engineering from every part of the world. Every num. mailed for one year for $7, payment in advance to the them is done with special care and promptness, on very ber contains several illustrations, consisting in part of publishers. Remit by mail and address 

re�s�::��l��
rr::�t free of charge, on application, con. h,;:r�r�fn�o"��i'!t';;di':.���d��r�hR��f��:f �[e��

m
gi"��ca DUNN &; CO. , 

taining full information about Patents and how to pro- plans of new public buildings, handsome dwelling Publishers Scientific AlDerican, 

cure them ; directions concerning Labels, Copyrights, houses, cheap cottages, household fnrniture, etc. 3 61 Broadway New York. 

DeSigns, Patents, Appeals, Reissues, Infringements, As. Translation. from FrenCh, German, and other W" MUNN & Co. have obtained for theIr cilents, slgnments, Rejected Gases, Hints on the Sale of Pa. foreign journals, accompanied with illustrations -of since establishing their Agency in 1846, more than one 
t t t Grand Engineering Works ; also of Naval and Mechani. hundred thousand patents. en S, e c. cal Mnstrnctions of magnitude, projected, progressing, No other Patent Agency has better facilities for We also send, free of charge, It Synopsis of Foreign Pa- and completed, at home and in all conntries abroad. obtaining patents, trade marks, copyrights, etc., cheaply 
tent Laws, showing the cost and method of securing and quickly. 
patents in all the principal countries of the world. The 1D0st IlDportalIt papers read at Seren° Inventions examined and advice as to patentability 

MUNN &; CO Solicitors ot Paten'. tific Conventions by the best and most profound think- given free of charge . • , . ' ers will be found In The SCIENTIFIC AMERICAN SUP- Patents obtained in the United States, Canada, and all 
361 Broadway, New York. . 

PLEMENT. This paper when preserved and bound, forms other countries on the best terms. BRANCH OFFICES.-No. 622 and 624 F Street, pa- I a most useful encyc!opredia of information, and pre· Pamphlet.s of information on obtainin� Patents in this 
clllc Building, near 7th Street, Washington, D. C. sents a complete history of the progress of the times in country and abroad sent free on applicatIOn. 

E P P S , S 
C R AT E F U L-CO M FO R T I N C .  

C O C  O .A 
BO ILER TUBES .-=-A VERY USEFUL table. giving the draugbt area and heating surface of the various sized boiler tubes and flues in use, Con­tained in SCI]l;N'l'IFIC A M EB ICAN SUPPLII;Ml!;NT. No. 
461. Price 10 cents. To be had at this Office and from all newsdealers. 

ROUNDINC. 

BARREL ,  KEG, 
HOGSHEAD, 

AND 

Stave M ac hi nery 
Over 50 varieties 

manu f acture d  by 
E, & B, HOLMES, 

Buffalo, N. Y. 

CHOLERA. --ABSTRACT OF A PAPER 
by Dr. F. H.  Hamilton, presenting the varidUs facts that are absolutely known about Asiatic cholera. Contained in SCIENTIFIC .AMERICAN �UPPJJEM ENT, No. 47 1 .  Price 10 cents. To be had at this office and from all newsdealers. 
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