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A NOVEL FEATURE IN MINING. 

At the Arroyo Seco Mine, about three miles from the 
town of lone, in California, there is now in operation 
an entirely new method of placer mining. This mine 

is situated in the bed of a dry creek which at some re
mote period had been a river 
course and had been gradual
ly filled, by the erosive action 
of the water, until the gold
bearing grayel lay buried un
der about twenty-five feet of 
dirt and stone. This " pay 
dirt" as it is called rests upon 
bed rock, is from five to ten 
feet in depth, and quite rich. 
Although this property has 
been known to be wo.th work
ing for a long time, no meth
od of operating was devised 
until recently, on account of 
the great quantity of water 
lying near the bed rock, and 
for which no drainage could 
be obtained. 
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out of the way. The engineer in the look-out house water, the whole weight resting on two 26 inch anti
at the head of the mast attends to hoisting, swinging, friction wheels. The vertical pumps are run directly 
and dumping the box. by two 15 inch Knight turbine waterwheels, fed.from 

Having thus exposed the pay dirt, water is con- the main supply pipe, the fall being of 74 feet. One of 
ducted to the pipe to wash the gravel in sluice· these pumps is capable of raising all the water from 

the mine, together with the 
sluice water; the other is used 
during the rainy season of 
the year. 

This machinery was design
ed and made by Messrs. 
Knight & Co. ,  of Sutter 
Creek, Cal. , the patentees 
and manufacturers of the well 
known Knight waterwheel. 

....... 
SMOKE CONDENSED BY MEANS 

OF ELECTRICITY. 

From 'fyndall's experiments 
on the dust found in the air, 
Messrs. Clark and Lodge ob
served that a body at a higher 
temperature than its sur
rounding medium is envel
oped in a thin stratum of air 
absolutely free from dust. 

Mr. Lodge, of Liverpool, 
conceived the idea of study
ing this phenomenon, making 
use of electricity; he remarked 
that electrical discharges pro
duced at high tension by a 
statical machine possessed the 
property of condensing dust 
and smoke of all kinds. 

The principal feature of 
the plan now working suc
cessfully consists of a large 
crane, shown in the accom
panying engraving, for mov
ing the waste dirt. The en
gine and boiler room is built 
on wheels running on a track 
and contains two forty-eight 
inch upright boilers and a pair 
of 9 x 16 inch engines, placed 
on the same floor as the boil
ers. These engines move a 
reel carrying a 1% inch steel 

Fig 1.-LARGE APPARATUS FOR CONDENSING SMOKE BY ELECTRICITY. 
This was not slow in finding 

a ready application in metal
lurgy, for condensing the dan

gerous fumes and dust of lead in the factory of Messrs. 
Walker, Parker & Co. , one of the largest of its kind in 
England. The results secured were remarkable, and 
the attention of students was particularly called to this 
new method of treatment, because it had a two-fold 
bearing-on the health of the workmen and on the 
economy of the process. 

cable, that runs out on the wooden boom and operates 
the box, as shown. The boom is 118 feet long, is.12 
x 12 inches at each end, and is 12 x 24 inches at the 
center, is well guyed with steel ropes, and is strong 
enough to raise five or six tons of earth. Operations 
are commenced by first shoveling the top dirt into the 
box, then hoisting and swinging the boom at the same 
time, and finally dumping' the dirt in a place completely 

boxes, in the same way as that ordinarily pursued in 
placer mining. The water and sand, after leaving the 
sluices, flow to the sump, in which there are two sub
merged centrifugal pumps of peculiar pattern, and 
which were expressly designed for this work. Each 
of them has two 11 inch discharge pipes; the capacity 
is 600 miner's inches of water, or 900 cubic feet per 
minute. These pumps have no steps or bearings under (Continued on page 260.) 

NOVEL MINING MACHINERY IN OPERATION AT THE ARROYO SECO MINE. CALIFORNIA. 
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I APRIL 24, 1886. 
TH:E; SINKING OF THl: STEAMER OREGON. I INTER-STA'l'E COMMERCE, 

Although more than a month has now passed since A bill is n ow before Congress which provides that 
the Cunard steamer Oregon joined that large navy at the residents of each State and Territory may solicit 
the bottom of the sea, it cannot be said that the cause orders for goods and merchandise anywhere within 
of the disaster has yet been satisfactorily explained. the United States without the payment of any license 
It is even uncertain what vessel gave the fatal blow. or mercantile tax. It was prepared by the Traders' 
Circumstantial evidence still points to the Charles H. and Travelers' Union of New York city, and intro
Morse as the unfortunate collier, since she would in all duced by Mr. James. At the present time fourteen 
probability have been just off ]'ire Island Light at the States and Territories, besides the District of Columbia, 
time of the collision, and no news has been received impose such a tax upon the commercial traveler. The 
from either schooner or crew. Union takes the ground that he is nothing more than 

It was thought that the steamer's share in the mys- an animated catalogue, and that while he displays his 
tery would be fully explained as soon as divers could samples or other illustrations, and transmits orders to 
succeed in visiting the wreck and examining the pres- the home office, the real business transaction takes 
ent condition of the vessel. But a series of driving place at the desk of his employer. It. maintains that 
winds and consequent heavy seas made their work ut- any tax upon his performance of such a service is an 
terly impossible until a few days ago, when moderately evil which requires to be remedied. This position re
smooth water permitted the first descent to be made. ceives the support of the major part of the mercantile 

In addition to this, the orders of the Cunard Com- community and of the press, for the tax is regarded as 
pany appear to have limited the investigation to the an unjust restriction upon inter-State COIllmerce. It is 
exterior of the vessel. The reports are of Illuch import- significant that many of the citizens of the localities 
ance, however, in one respect, since they show that the where such a tax is imposed have declared themselves 
steamer is now broken in two, and that all hopes of in favor of the bill. Recognizing the jealousy with 
ever raising her must be permanently abandoned. It which State rights are guarded, the advocates of the 
will be remembered that the vessel plunged down, bow bill show conclusively that Congress has the proper 
foremost, throwing her stern high in air. As the authority to enact such a measure, since the Con
result of this unequal sinking, the after part of the hull stitution expressly declares that the regulation of 
has been twisted out of line with the forward part, and commerce among the several States is the function 
discloses a large opening about twenty-five feet in of the general Government, and the contracting par
front of the bridge and on the port side. ties in this instance are clearly the residents of dif-

The hole which sank the steamer was found to be ferent States and Territories. Believing, as we do, 
about twelve feet below the main deck, and to be six in a strong national policy, we hO]iie to see the passage 
feet deep by three and a half wide. The iron sides of of the bill, both on account of its inherent merit and 
the vessel were bulged in, and had crushed a part of as an expression of unimpeded intercourse between the 
the cargo, while scratches along the paint indicated several commonwealths of the republic. 
that the fluke of an anchor had been dragged along .... , • 
the side of the vessel. The hole was covered with can- SIGNALS AT SEA. 

vas, secured by cords passing under the keel. 
'I.'he testimony of the passengers and crew has been 

from the start very conflicting. Beyond a natural 
desire to know the real cause of the disaster, there are 
several legal points involved which make a thorough 
investigation of the matter very important. All of the 
passengers lost their personal effects, and in several 
cases the individual loss amounted to many thousand 
dollars. The American representatives, at least, deny 
the company's responsibility; and while some of the 
passengers have been asked to submit statements, they 
have not b\len encouraged to believe that any 'volun
tary reparation will be made. The legal responsibility, 
however, turns upon whether the sinking of the vessel 
was unavoidable or due to inefficiency on the part of 
the commanding officers. A very strong impression 
prevails on this side of the water that, had Captain 
Cottier and his subordinates exercised even a limited 
amount of presence of mind, the Oregon could have 
been kept afloat, and all these losses prevented. 

Captain Cottier's own admissions before the Board of 
Directors at Liverpool show that one of the doors of 
the flooded compartment could not be properly closed, 
owing, he adds, to the volnme of inflowing water and 
the coals washed against it. He states under oath 
that all of the doors were in good order on the previous 
day. This is widely at variance with the statement 
of a sailor now on his way to give testimony in behalf 
of the passengers. He is equally positive that this 
was not the case. He states that in one instance the 
door was so rusted that it was impossible to get it 
closed. However this may be, it seems incredible that 
�uch a comparatively small hole, and very near the sur
face at that, should send a magnificent craft like the 
Oregon to the bottom. 

It is very easy, we know, when one is safely on shore, 
to say what might have been done; but, in this case, 
there was certainly a great deal which should have sug
gested itself to the mind of a commander whose very 
qualification for a post of so great importance should be 
dependent upon his resources in the face of danger. No 
effort seellls to have been made to list the vessel by shift
ing her cargo or by blowing off the water frolll her port 
boilers, although all agree that such a course would 
have thrown the vessel sufficiently on her side to have 
lifted the hole above the water line. These omissions 
are the more inexcusable as all the attending circum
stances were unusually favorable. 

Even the simple expedient of beaching the vessel 
could scarcely have been tried in earnest. A very gene
ral doubt existed that any effort had been made until 
Captain Cottier stated before the Directo1"8 that his first 
idea was to make for the shore, but the putting out of 
the fires prevented his getting very near. People still 
feel, however, that the course he steered in carrying out 
such a plan was, to say the least, decidedly oblique. 
Everybody agrees in stating that the machinery work
ed for half an hour after the collision. The vessel at 
the time was so near the shore that lights could be seen 
from deck, and was going at the rate of twenty miles 
an hour. 

It is odd that she now lies ten miles off Fire Island, 
if she was immediately headed for the shore. It is 
probable that a number of interesting facts will be 
brought out when the legal counsel for the unfortu
nate passengers presents the other side of the story. 

In the last number of this journal, a correspondent, 
referring to the recent disaster to the Oregon, offers a 
suggestion looking to the prevention of such collisions 
at sea. He says: 

"I would sugg-est that all steamers carry an addi
tional white headlight on their bow, furnished with 
movable red and green screens, that can be quickly 
drawn in front of the light (thereby changing the 
white to a red or green light) by wires running from 
the light to the pilot house. 

.. The wheelsman of a steamer, seeing a sailing ves
sel near, can decide on which side he should pass; if 
to • starboard,' he can quickly draw the green screen 
in front of the light, thereby notifying the sailing 
vessel that she is to pass to the • starboard' side; or 
if the wheelsman considers the • port' the proper 
side to pass, he could draw the red screen, then the 
navigator on t.he sailing vessel could quickly know 
on which side the steamer intended to pass." 

It is not easy to see how such a system of signal 
lights could serve to lessen the danger of collision. 
Indeed, it would se¥m-and the writer asks pardon 
for the remark-as if it would add to them. If the 
present rules are to be changed, it is manifest that 
whatever code succeeds should be equally simple. 
And here it may be said that in cases where lights 
can be seen-and this correspondent's plan makes no 
allowance for others-there is not, or, rather, there 
should not be, any difficulty in avoiding a meeting. 
Generally stated, the present rules compel a steamer 
to keep out of the way of a sail, and of two sailing 
vessels meeting, that with a free wind must give way. 
When a great steamer like the Oregon, running at 
full speed, meets another vessel in foggy weather or 
in a haze, which seems to have been the prevailing 
conditions at the time of her mishap, there is no rea
son to believe that any code of signal lights would 
avail to arrest disaster. A ship which, with her helm 
hard down, does not fairly begin to respond until the 
end of half a mile's run, can scarcely be expected to 
keep out of the way of another vessel when sighted 
close aboard. 

Again, sailing vessels cannot always go as they will, 
their movements being restricted by the wind. A ves
sel close-hauled and jammed up against the wind can
not be turned any further in the direction whence the 
wind is blowing, without stopping her headway and 
leaving her helpless and unmanageable. Hence, to 
signal to such a vessel to .. pass to the port side," as 
suggested, would, if such "passing" was to windward, 
be idle, if not positively ridiculous. 

It is true that the masters of these big steame�s do 
pretty much as they please on the high seas, and are 
not inclined to confine themselves to a strict interpre
tation of the rules of the road. If proof of this were 
wanting, it might readily be found in the letters reo 
cently sent to the press by the skippers of coa�twise 
craft. These men,allege, in effect, it has come to that 
pass that, when they meet a big transatlantic liner, 
they know the sea-going rules are "off" for the time 
being. Experience has taught them that she will hold 
her course, willy nilly, and it only remains for them to 
get out of her way-to sheer off or even to luff up into 
the wind and let their sails flap . 

Such mishaps as that which befell the Oregon seem 
not to proceed so much from any defect in the sea-go-
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ing rules as from a wanton disregard of their observ
ance. '1'0 run a great , unwieldy hulk at high speed 
in foggy or even hazy weather on a cOlllmercial high
way, where scores of sail continually ply, seelllS to 
be a great(�r offense than a fine will atone for. It 
ought to be criminal. '1'he men who are responsible 
for this flagrant violation of the law boldly affirm that 
there is no more danger in running at full than at half 
speed ill thick weather; ancl the course of reasoning by 
which this conclusion is reached, if not logical, is at 
least unique. If we run at half speed, they say, we 
may only COIlle up in time to run head on to a vessel 
crossing our track, whereas, had we been going at full 
speed, we would have safely crossed her bows and been 
on our way with plenty of sea room. 

A fair answer to this would seem to be that the slower 
a steamer is going the more chance there is of avoicling 
collision when it is imminent. The law says that a 
steamer sailing in thick weather shall go at half speecl 
and keep her whistle going; and a careful navigatOJ", 
more concerned in the safety of his own ship and the 
craft that Illay be in his path than in making fast time, 
will stop his engines when he hears the whistle of a 
steamer or the horn of a sailing vessel, while he locates 
the direction of the sound, and then keep his engines 
turning very slowly-only fast enough to insure steer
age way-until the danger is over. No system of signal 
lights coulcl be of much service in thick weather at sea, 
because they are rarely seen until it is too late for effec
tive warning; ancl as, when strong windR prevail, a ves
sel with the wind behincl her canIlot hear sounds from 
a-lee, it is the duty of those sailing in the teeth of 
wind, as the nmsttlr of the Oregon was, to go very 
and take more than the usual care. 

Not long ago a trial was made of a code of sound sig
nals to be used in fogs at sea; these being made up of 
short and long sounds blown by steam or horn, by 
which the course of a ship hid by the fog could be sent 
to one that was likely to llleet her. A short sound 
meant, "I am out of the west by north," or, in other 
words, "I am bound east by south." If the wind never 
blew when it was thick, this would have been a great 
help at sea; but the fact that, save when the wind is 
dead ahea(l, sounds clo not come true from the point 
whence they start, but are heard first over one bow 
and then over the other, would do much to make this 
plan of no avail, and so, though it found lUuch favor 
ashore, did not gain any friends at sea. 

THE CLAPP·GRIFFITHS STEEL PROCESS. 
In our article on the' Clapp-Griffiths Rteel process, 

1\1arch 27, we inadvertently transposed the reactions 
occurring in the Bessem8r converter. It is the silicon 
of the pig iron which first suffers combustion, and 
forms with the oxides of iron and mangan<lse a silice
ous slag which floats upon the molten metal. The 
carbon then oxidizes, and the disappearance of this 
flame indicates the end of the reaction. 

,. III' � .. 
PHOTOGRAPHIC Nf>TES. 

Directions for JJ£aking a Gelatino-Bromide Emul
sion by the Ammonia ]J:fethod.-1\1r. ·W. K. Burton in the 
Photographic News says: I have always rather avoided 
giving ammonia formulre for emdIsion making because, 
although I ht1Ve been able to get the highest degree 
of sensitivenpss by this methocl, I have not in my 
own practice been able to find any method whereby 
I could be sure of producing all emulsion free from 
green fog. 'rhe introduction of the alkaline carbon
ates in place of ammonia in the cleveloper has, how
ever, made the appearance of green fog a matter of 
comparatively little importance. Even if the car
bonates be not generally usecl, the photographer 
may make use of a carbonate developer-such as 
Beach's-when he finds that he has had the misfor
tune to get a batch of emulsions showing green fog. 

'l'he following is a formula which has given excel
lent results: 

A.-�itrate of silver . • . . . . . . . . . . • . . . • . . . . . • . . . . . . . . . .  200 grains. 
'Vater . . . . . . . . . . .  . . . . . . . . . . . . . . •••• • . . .• . . . . . . . .  2 ounces. 

B.-Bromide of potassium . . . . . . . . • ••• . . . . . . . . . . . .  , ... HlO grains . 
Iodide of potassium..... . . • . • . .  . . ... . ... . . .... 10 
Nelson's Xo. 1 gelatine . . . . . . . . . . . . • • • • . . . . .  0 • • • • •  40 
Water. . . . . . . . . . . . . . . . .. . . . . . . . . . ... ............ 4 ounces. 

C.-Dry gelatine... . .  . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  300 grains. 

Into A is poured very slowly the strongest am
monia, or the stock solution of one part strong am· 
monia, one part water. Darkening of the l>olution will 
immediately take place. The addition of the am
monIa is continued, with constant stirring, till the 
solution just becomes dear again, which will pro
bably occur when about half an ounce of strong am· 
monia has been adcled. The clear solution now ob
tained is called ammonia nitrate of silver. It has to 
he made up with water to a quantity of four ounces. 

'When the gelatine in B is soft, the whole is heated 
till the solution reaches a temperature of about 160° 
l<'<1h. It is then allowed to cool to 120° (a chemical 
"hei'illOllleter must be used in this process), when 
emulsification is performed by pouring A cold into 
B, in three or four operations, with stirring after 
mwh. 

Thp jar containing the solution is now placed on 
one side to cool, the gelatine, C (still dry), being 
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placed in a separate jar. ""Vhen the emulsion is cool, it A normal developer would be made up as follows: 
is poured over the dry gelatine, which will, of course, Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 oz. 
soften in it as it woulcl in cold water. About twenty Pyro SOhltiOll (No.1) . . . . . . . . . . . .. . . . . . . . . . .  , ....... ! drachm. 

minutes will be sufficient for the softening. After the Potash solution (No.2) ........ .. .................... 30 minims. 

lapse of that time, the jar is placed in water at 1400 If more density is required, from one to two draeillm 
Fah. till the gelatine is melted. 'Vhen the solution Illore of No.1 IIlay be added. If the development pro
is complete, the emulsion is set on one side to get ceeds too slowly, from one to one anel a half draehms 
stiff for washing. of the potash solution lllay be added in l>mall quanti-

If, immediately after emulsification (that is, after I ties at a time, until the right speed of development is 
the two solutions are mixed), the jar be placecl for attained. By thus varying the proportions, the de
twenty minutes in water at 120° ]'ah., ani be after veloper can be made to suit eithpr an over or an under 
that placed on one sicle to cool slowly, a rapidity of exposed plate. 
double the average shoulrl be got. The negatives possess a brilliant, clear, bluish gray 

If the temperature be 1400 in place of 120°, quite color. 
four times the average (or tt1ble) rapidity should be .. , • , • 

the result; but when digestion is carried on at this Goverlllllent by Snap or tbe Finger. 

high temperatpre, it is almost necessary to have re- A few clays ago a cigarmaker walked into th8 office 
course to "precipitation with alcohol, " otherwise, of :Mr. 'Villiam Strange, of Paterson, N. J. , who em
the finished emulsion will be so thin that a good, ploys 1,200 persons in his large silk mills, and demand
film cannot be obtained. I ecl that he sign an order which would revolutionize the 

Before going on to a description of the precipita-· dyeing shop. Mr. Strange declined to do so, where
tion, let me say that while the emulsion is digesting! upon the cigarmaker at once went out, and as he 
-or "stewing," as it is generally termed-at 1200 or passed the dyeing shop snapped his fingers, at which 

140°, and afterwarcl till it gets pretty cool, it is ne- signal all the operatives in the shop clropped their work 
cessary to stir it vigorously every five minutes, other- and left the premises. They subsequently admitted 
wise fog is likely to make it::; appearance. that they had no grievance, and that they were indig-

To precipitate, the following it< the procedure : nant at being ordered to stop work, but they claimed 
For the quantity of emulsion given above, twenty that nnder the laws of their labor organization they 

ounces of methylated spirit are poured into a jar! had no option. 
holding at least thirty ounces. A glass rod is held i Mr. Strange, who seems to have acted coolly and 
in the left hand. The emulsion, in place of being

' fairly, told his people that he could not do business on 
allowed to set and being washed, is allowed to cool that plan. If it had come to this, that a stranger and 
only to about 1000 Fah. The jar containing it is an outsider could walk along the corridors of his mill 
taken in the right hand, and the emulsion is poured and stop all the work he had in hand by a sllap of his 
in a thin stream into the methylated spirit, while finger, he would shut up his manufactory and employ 
this latter is continuollsly stirred with the glass rod. his capital in other ways. And he should do this, not 
As soon as the ellluision touches the methylated! in passion or out of spite, but beCt1use he could not af
spirit, it is deprived of almost all its water, and falls ford to do business under such conditions. He would 
down in a thick mass of a consistency wmewhat re- not feel justified in assuming the responsibility of con
sembling soft India rubber. If the glass rocl be pro- tracts, in making investments in real estate and ma
p8rly manipulated, the whole of this sticky stuff will chinpry and the like, if his whole business could be 
cling to it. The greater part is sure to, but it is paralyzed at any moment at the whim of a dictator. 
well to dip the hand into the methylated spirit after '1'he love of power is an instinct with all, ancl it is not 
all the emulsion has bpen poured into it, and to re- surprising that the labor element, now that it sees th8 
move any which Illay be sticking to the bottom. strengt.h to be derived from aHiociation, should like to 
This is added to the lump of emulsion on the point use that strength more or less wantonly. But igno
of the rod, when the lump is squeezed jnst as a sponge rance and passion will ruin any cause. Labor can only 

sqneezed, till all the spirit possible is squeezed out be really strong by being right. And the labor cause 
of it. The size of Illass will now be surprisingly will break down unless it studies the principles of 
small-very little larger than a walnut. This Illass is human society and obeys them. In the case just cited, 
torn up with the fingers into pieces about the size if the facts are as reported, these fundamental princi
of a pea, which are dropped into a jar of clean water, pIes of liberty and orcler were ignored; and the result 
where they remain for twenty-four hours, the water' can only be confusion and ruin. Whatever the remedy 
being changed several times. At the end of twenty-four I for labor troubles IIlay be, certainly it is not the snap 
hours the pieces of emulsion-which will have swelled of the finger.-N. Y. Commercial Advertiser. 
very considerably-·are placed in a suiall jar, water i .. f • I • 
being poured over them to make the quantity up to I HYPllolle. 

• 

eight ounces. Heat is applied to melt the whole. In a recent number of the Bulletin General de 1'hera. 
Half an ounce of alcohol (not methylated spirit) is . peutique, Dr. Dujardin-Beaumetz and Dr. G. Baldet 
added, and the emulsion is ready to spread on glass. I give an account of the physiological action and tJ:!em
. In coating with.this emulsion it is advisable t? have' peutic uses of a substance to which they propose to ap
It as cool as pOSSIble-not over 100: Fah. If It will i ply the term" hypnone." It has many names, the best 
not rufo1 on the plate as cold as thIS, t�ese must . be i known being acetophenon ; but although they may be 
very slIghtly warmed before the coatmg operatIOn! useful as indicating its chemical composition, they are 
COIllmences. By the process just described, emulsions ill adaptecl for the requirements of the practical phy
giving plates of a sensitiveness 25 on 'Varnerke's SIClan. It is made by distilling together a mixture of 
sensitometer, and at the same time giving clear benzoate and acetate of lime. At ordinary tempera
shadows and ample density, have been produced many tures it is a clear, colorless liquid; but on exposure to 
time� in succession. This sensitiveness is very high, even a moderate degree of cold, it is convertecl into a 
but It appears that such plates do not keep so well mass of beautiful crystals. 
as those o� I.nore mode�ate rap�dity. They are liable It is simply a laboratory produce, and as yet has not 
to show a slIght fog after havmg been stored for a been manufactured for cOllJmercial purposes. Its price 
few months. is somewhat high; but as the dose is sma.ll, this is a 

I can recoIllmend Beach's developer for plates pre- matter of little importance. It has a most persistent 
pared in the way just described. characteristic odor, so that few patients would care to 

Note.-The developer referred to is prepared as fol- take it unless inelosed in capsules. Its physiological 
lows : action is very markecl, and there is reason to suppose No. 1. PYRO SOLUTION. th t . . f I t' I 

Warm dist.illed or melted ice water..................... 4 oz. 
a we are In posseSSIon 0 a lypno,lc on y second to 

Chern. pure sulphite soda (4,37 grs. to oz.) ............... .4 urethan. In cases of simple insomnia, unattended with 
'Vhen cooled to a temperature of 70' Fah., add : pain, its action is marvelously prompt, and there are 

absolutely no aftpr-symptoms, such as nausea, head· 
ache, or constipation, which so frequently follow the 
administration of opium or morphia. It has as yet 
been but little used in this country, but the reports so 
far are said to be most favorable. We owe a debt of 
gratitude, says the Lancet, to Dr. Dujardin-Bealllnetz 
for giving us this new remedy. 

Snlphurous acid............................. . . . . . . . . •  ,3),;2 oz. 
Resublimed pyrogallol (437 grs.) ....... ... . ......... 1 .. 

The pyro is best dissolvecl by pouring the sulphite 
solution into the pyro bottle and then out into a 
graduate, repeating the pouring until completely dis
solved. 

If pure, it will dissolve very rapidly. When com
pleted, the solution should measure nine and a half 
fluid ounces. TUR A.qe of Steel has been informed that the Brush 

No. 2. P01'ASH SOLu'rIO� Electric Company, of Cleveland, are building the Jarg-
is prepared with two separate solutions as follows, each est dynamo in the world. It will be 12 or 13 feet long, 
ounce of the salt containing 437 grains to the ounce: 572' feet wide, alld weigh ten tons. It will give a cur-

a l IYater ................ .. .............................. 40z. rent of 122,GOO amperes; number of watts, 245,000. In 
I Chern. pure carbonate of potash . . . . . • . . . . . . . . • . . . .  :3 oz. other words, it will be four times the size and capacity b \ \VarIn V{flter . . . . . . . . . • • . . . .  0 • • • • • • • • • • • • • •  0 • • • • • • • • •  B oz. 

", Chern. pure sulphite soda . . . . . . . . . . . . . . . . . . . • . . . . . . . .  2 oz. of the" Jumbo" machine exhibited by Edison at the 
a and b are now combined, forming one concentrated Electrical Bxposition at Philadelphia. The latter was 

solution. adequate to the task of running 5,000 sixteen candle 
Each ounce of No.1 contains approximately 48 grains power incandescent lights. This monster machine of 

of pyro. Each ounce of No. 2 contains approximately the Brush people will be shipped to Lockport, N. Y. , and 
154 grains of potash. used for the smelting of " aluminum," it is said. Five 

I t will be seen that the potash solution is quite con- , hundred horse power will be required to drive it, which 
centrated, so that a sJIl;-Jl quantity is only necessary I will be furnished by water, with the aid of turbine 
for use in developluent. , wheels. 
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IMPROVED OIL CUP. 

�1his simple and ej'fective device is for supplying oil 
to the bearings and other moving parts of machinery. 
The cup is attached to the bearing by a screw neck. 
'rhe top of the cup is closed by a screw cap, through 
the center of which passes a spindle having at its 
lower end a plug valve shaped as shown in the en
graving. In the lower end of the neck is a recess, 
which provides a seat for the valve, and an aperture 
leads from the recess to an oil chamber formed in the 
neck immediately under the shoulder of the spindle. 
A spiral spring acts to lift the spindle and hold the 

SLANKER'S IMPROVED OIL CUP. 

valve to its seat, to prevent escape of oil from the 
cup. When the spindle is pressed downward, the 
valve will be lowered and the spindle shoulder will 
force all the oil from the oil chamber on to the 
shaft in the bearing. When released, the spindle 
will be raised by the spring, when the oil will refill 
the chamber. It will be seen that the size of the oil 
chamber governs the <iuantity of oil discharged at 
each downstroke of the spindle. 

This invention has been patented by Mr. F. O. 
Slanker, of Pomona, Cal. 

.. . . , .. 
SASH FASTENER. 

This device-the in vention of Mr. Richard Gibbon, 
of Mobeetie, Texas-is for holding a sash at any de
sired elevation ; it is simple in construction, and can 
be applied to any window. The casing is provided 
with an end plate and with two side plates ; a 
squared spindle passes freely through lugs on the side 
�ates, and projects from the front side of the win
dow casing, as shown in the sectional plan view, Fig. 
2. The spindle also passes through an escutcheon 
fast�ed on the casing and having a cogged opening 
into which a cogged part of the spindle at the kno b 
can be passed. A pin prevents the spindle from 

' being pulled out too far. A bolt, Fig. 3, formed with 
a rack on its upper edge and with a slightly ser
rated head on its outer end, is operated by a piniol l 
revolved by the spindle. To hold the sash at any 
elevation, the spindle is pulled out until the cogged 

GIBBON'S SASH FASTENER. 

part is withdrawn from the escutcheon, and is then 
turned in such a direction as to press the bolt head 
firmly against the edge of the sash. The spindle is 
then pushed in, when the cogged parts interlock, 
and the bolt is held in place. The spindle is with
drawn to release the sash. If needed, a small socket 
can be placed in the sash to receive the bolt when 
the sash is closed. 

• f e  . ..  
OIL stains may be removed from paper by applying 

pipe clay powdered and mixed with water to the thick
ness of cream ; leave on for foul' hours. 

Plating w-itltont Electricity. 

A curious phenomenon has been observed by M. 
Blondlot, ,tnd communicated to the French Academy 
of Sciences. A disk of platinum and a disk of cop
per, 0 '03 meter in diameter, were fixed vertically in 
front of each other by help of two platinum stands. 
The disks were three or four millimeters apart, and 
both were placed inside a bell jar of porcelain, open 
below. The apparatus was then heated red hot for 
three hours by means of a gas furnace ; and although 
there was no electric current, it was found that the 
face of the platinum disk was blackened with a de· 
posit containing copper and platinum. In short, the 
copper had crossed from the copper prate to the 
platinum one. M. Blondlot, by repeating the experi
ment in dij'ferent gas, found that the nitrogen of 
the air was the agent in this trans�ort of matter. 
The nitrogen combines with the copper, and lodges 
on the platinum, either incorporating itself with 
the latter or decomposing in contact with it under 
the influence of its high temperature� 

. ,  . . .. 
How- to Design a Monogram. 

Scarcely anything seems so easy as to design a mono
gram, yet we see very few su('cessful one:;, the most of 
them being a mass of mixtld up letters and ornaments I 
of which we can find neither the beginning nor the 
end. There is a law regulating the designing of every
thing, and it is this law which the true designer keeps 
in mind and applies to his work ; the ej'fects of obedience 
to this law, and its violation, are seen as clearly in the 
design for a monogram as in the design for a cathedral. 

[APRIL 24, 1 886. 
SPRING BALANCE. 

The spring balance here shown weighs accurately 
and is very simple in construction. In the center of 
the case is  a vertically sliding block provided with a 
pointer proj ecting through a vertical slot in the front. 
of the casing. At the edge of the slot is a graduated 
scale. A rod projecting from the block through the 
top of the casing carries a plate on its upper end for 
receiving the article to be weighed. Secured to the 
block is a flat curved 01' bow spring, at the ends of 
which are rollers that run on the upper surface of 
the base. When an object is placed on the pan, it 
presses the rod downward, and thereby the spring is 
compressed more or less, its ends separating. The 
pointer shows the weight of the article. When the 

WATT'S SPRING BALANCE. 

First, there should be harmony of composition, that 
is, the letters should so emphasize, subdue, or control article is removed, the spring contracts and moves the 

each other that the composition should impress us pan upward until the pointer is at the top of the slot. 
This invention has been patented by Mr. �William as compact, appropriate, and, being so, beautiful. 

Second, there should be no unnecessary ornamenta- R. 'vVatt, of Somerville, Tenn. 

tion ; there should be a quiet and peace about the de- .. • 0 , .. 

sign which will always please the truly artistic. Look- A C ul"ious ClteJDical PlteUOJDenoll. 

ing at some designs, we get the impression that orlla-" A celebrated Parisian belle, says the Popular Science 
ment was so plentiful that the designer saw no other News, who had acquired the habit of whitewashing 
means of consumption than that of burying his designs herself, so to speak, from the soles of her feet to the 
in it, for we see that there is a mass of curves, angles, roots of her hair, with chemically prepared cosmetics, 
shades, and leaves, but nothing else. one day took a medicated bath, and , on emerging from 

Third, simplicity of l etteringis an important requi- it, she was horrified to find herself as black as an Ethi
site, as there should be no possibility of mistaking an opian. The transformation was eomplete ; not a vestige 
E for a G or C, and thtl boundaries or outlines of the of the " supreme Caucasian race " was left. Her phy
letters should be well defined. sician was sent for in alarm and haste. On his arrival 

Fourth, the order of sequence of the letters should he laughed immoderately and said : " Madame, you are 
be carefully attended to. not ill, you are a chemical product. You are no longer 

The COlllmon id'ea is that a certain number of letters a woman, but a ' sulphide. ' It is not now a question of 
are given with which to make a pleasing design. and medicinal treatment, but a simple chemical reaction. 
so far, that impression is right; but there is something I shall subj ect you to a bath of sulphuric acid diluted 
beyond this. There is  the art of so placing the letters with water. The acid will have the honor of combin
tbat one can distingui�h at a glance the first, the cen- ing with you ; it will take up the sulphur, the metal 
tral, and the lttst letter. Now, the rule to be observed will produce a ' sulphate, ' and we shall find as a ' pre
to secure this result is as follows : The last letter cipitate ' a very pretty woman."  '.rhe good natured 
of the monogram must be the principal feature, and physician went through with his reaction, and the 
must be the largest, the boldest, and the heaviest belle was restored to het membership with the white 
letter ;  then the first letter must be the next in size, but 
the lightest in outline and color; then the central letter 
must be the smallest, and of an intermediate tint. If 
the monogram is of four letters, the two intermediate 
must be of the same size, and the second letter lighter 
in outline and color than the third. -Art A mateur. 

.. 4 0 ' " 
BASE FOR POSTS. 

The base for posts shown in the accompanying en
graving is simple, cheap, and practically indestruct
ible. It consists of a section of hollow tile provided 
with a top and bottom cap held in place by one or two 
bolts. On the top cap, as shown in Figs. 2 and 3, is 
formed a cup to receive the stake, which is tapered at 
its lower end, and is allo wed to enter until it wedges 

I sufficiently tight in the cup. 'rhe 
cups are provided with side open- 5 
ings, to facilitate the removal of dirt 
and to allow rain or snow and ice 
water to run out. When two bolts 
are employed, as shown in the cuts, 
instead of a single central one, the 
bottom of the cup opens into the 
tile. With this style of a cup, any 
available stakes, waste lumber, etc. , 
lIlay be shaped to fit within the 
cups. When used as a base for a 
trellis, as shown in Fig. 5, in the 
fall of the � year the posts can be 
lifted out of the cups and laid on 
the ground ; in the spring they can 
be easily and quickly set l1p again. 
The cup may be formed to receive the end of a piece of 
ordinary gas pipe, as shown in Figs. 1 and 4. A post 
constructed in this manner may be used to support 
barbed or other wire, forming a complete fence, at once 
indestructible, that will be especially adapted to use in 
places subject to fires, as in case of railroad fences. The 
base is  easily and cheaply made of fire-clay tile, which 
is proof against frost and disintegration, and cast iron 
caps of desirable size and shape . 

This invention has been patented by Mr. W. H. 
Kellogg. Further information may be obtained from 
Mr. W. A. Forbes, of KalaIIlP;ZO(}, Mich. 

race. 

Educatio n .  

A bill now before Congress aims t o  set aside t h e  llet 
proceeds of sales of p�blic lands for edueational pur
poses. Besides the actual receipts, this will incl ude all 
fees received at the General and District Land Offices 

1 

KELLOGG'S BASE FOR POSTS. 

and three-fourths of the total moneys paid into the 
Treasury by railroad companies under the act of May 
7, 1878. This money will be apportioned, upon the basis 
of population between the ages of fi ve and twenty 
years, to the dij'ferent States and Territories, and is to 
be set aside as an educational fund, the interest at 4 
per cent to be paid as apportioned. For the first ten 
years the apportionment of the total sum and the in
terest on the fund is to be made according to the num
ber of the population of the respective States and Ter
ritories of ten years old and upward who cannot read 
or write, as shown by the last census. 
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Grips and Brakes Cor Brooklyn Bridge. 

The Committee on Mechanical Appliances have re
ported to the Bridge Trustees that they have now ex
amined 39 grips, 5 cable lifters, and 26 signal, brake, 
and grip plans. They have gi ven authority to Mr. 
George 'Westinghouse, of Pittsburg, to try his com
pressed air system on the bridge. He is to bear all the 
expense of getting up a brake and power to work the 
present grip, except that the Trustees will make the 
connections with the cars on the bridge. Mr. West
inghouse is now preparing to fit up a train of four cars 
with reservoirs of compressed air and the necessary 

J titufifit �mtritau. 
( 

AN ADJUSTABLE CRIB AND BEDSTEAD. 

The invention herewith illustrated covers a form of 
adj ustable bedstead and crib for children wl:ich is sim
ple in construction, but admits of being arranged in 
several different ways t.o suit the convenience of a 
family. Figs. 1 and 3 represent the dimensions of 
a full-size bed, the fornier without a head piece, and 
the latter, as well as Fig. 2, showing in dotted lines its 
modified forms as a simple or double crib. Fig. 4 
shows a simple spring catch by which the end pieces 
are held perpendicularly in the uprights, and Fig. 5 
represents the ordinary manner of holding the side and 

end pieces in the posts. Fig. 6 illus

JENKENS'S ADJUSTABLE CRIB AND BEDSTEAD. 

trates the mann9r of securing the 
uprights in  the center posts for 
holding the side pieces and cross 
divisions, and Fig. 7 represents 'a 
cover tucking attachment. The 
latter may be applied to both sides 
and ends, and is a variety of goose
necked piece of spring metal, screw
ed to the bottom side of the cross 
and end pieces in such way that., 
by means of thumb screws, a hori
zontal piece of thin slat is made to 
firmly bind the cover. In fitting 
the bed for /1 double crib, only one 
mattress and the usual blankets, 
quilts, etc. , are needed, the cross 
piece being easily raised for adjust
ing the bedding, and then fitting 
closely over it, tucking in the chil
dren. When the children are too 
large to use the cribs, the cross piece 

machinery to work the present grips and brakes by 
one person only, in the same manner as locomotive en
gineers now control the air brakes un railway trains. 
Having inspected in all about 113 projects and inven
tions, the committee have ended their examinations. 

BEVEL WHEEL SHAPING AND DIVIDING MACHINE. 

We illustrate a bevel wheel shaping and dividing 
machine to cut wheels up to 18 inches in diameter, 
constructed by Greenwood & Batley, of Leeds, and 
described in Enginee1·ing. It is designed to shape the 
teeth under the guidance of a copy or former, four or 
five times the size of the desired tooth. The tool is 
held in a box carried by a reciprocating slide, like the 
slide of a shaping machine, and has a stroke of about 
5 inches. The wheel or banl� is mounted on a spindle, 
the nose of which is covered, 

can be removed from the center 
part and the bed can be used lengthwise, the sides re
maining to form a protection if desired. 

This invention has been patented by Mr. C.  A. Jen
kens, of New Berne, N. C. 

Progrel!ls 01: the Statue oC Liberty. 

The pedestal for Bartholdi's great statue has now 
been completed. The last piece of stone has been put 
in place, and the last of the large iron girders to which 
the statue will be fastened is ready for duty. When 
completed, the statue will look even grander at night 
than in the daytime, as its electric illumination will 
give the figure greater prominence. It is proposed to 
place four large lights at the base of the statue, one at 
each corner of the pedestal, and a powerful shaft light 
on the torch, so arranged that its beams will shoot 

259 
SPIKED SKID. 

The accompanying engraving represents a skid used 
for handling logs and heavy timber. '1'he skid is pro
vided with one or more ridges or rows of saw-tooth
like projections upon its upper surface, and with a 
series of horizontal pins, which serve as fulcrums for 
the hand spikes by which the logs are moved. The 
teeth are formed of iron or steel plates, different forms 
being shown in Figs. 2 and 3. It is apparent that these 
teeth prevent the logs from slipping or rolling back· 

1 .  

POLLEYS' SPIKED SKID. 

ward. By the use of these skids, heavy .ogs can be 
easily moved from one level to a higher. The log can
not slip back, and not only are time and labor thereby 
economized, but the workman is given a chance .to 
rest whenever necessary. 

This invention has been patented by Mr. William H. 
Polleys, of Neillsville ,  Wis. 

Long Distancc Gas '.l'.·ansportatlon. 

In a papflr upon the long distance transportation of 
natural gas, Mr. Thos. P. Roberts has expounded, be
fore the members of the Engineers' Society of Western 
Pennsylvania, certain views which may be briefly sum
marized as the advocacy of exhaustion instead of forc
ing as the means of propelling gas through mains. The 
author depends greatly upon the example of English 
mine ventilation, by which in some cases a furnace, and 

in others a fan, draws a current 
and fitted with a stefl! mandrel 
to receive it. The spindle is 
carried on two beal"ings, of 
which the upper can be moved 
in a slide by a screw to adj ust 
the wheel. The other bearing 
is a long socket., and is itself car
ried by a bearing on a seg
mental plat.e capable of rotation 
about a point toward which the 
cutting edge of the tool always 
travels. �'he spindle can be 
moved endwise by the u pper 
bearing to set the blank in the 
first instance, and can be ro
tated by a worm and wheel on 
the lower socket. Attached to 
this same socket is a curved 
radial lever, carrying at its ex
treme end the copy or former, 
which is kept in contact with a 
steel guide plate by means of 
a weight having a cord passing 
over guide pulleys. The spin
dle and all its adjustments are 
carried on the segmental plate, 
and can be moved by means of a 
worm and toothed sector to 
feed the blank toward the tool. 
This latter travels always in 
the same straight line toward 
the apex of the imaginary pitch 
cone of the wheel, and has no 
feed./ motion. The ' blank is  
moved in two directions ; it  is 
raised toward the tool by the 
rotation of the sector, and at 
the same time it is rotated on 
its axis through a very small 
angle by the ., former " sliding 
over the guide plate. The cut
ting pressure of the tool tends 
to hold the " former " and the 
plate together. When the tool 

BEVEL WHEEL SHAPING AND DIVIDING MACHINE. 

of air through perhaps 40 miles 
of workings. He refers to the 
formulre given in text-books con
cerning the delivery of air and 
gases under pressure, to show 
that friction is always provided 
for; so that when forcing any ex
pansive fluid has to be resorted 
to, there is a limit to the length 
of the circulating system (which 
may be ascertained by computa
tion) beyond which the fluid 
will not flow. On the principle 
of exhaustion, however (wh ich 
means the progressive reduction 
of density of the contents of a 
pipe as it is prolonged from its 
inlet to the outlet where the ex
hausting apparatus is situated), 
Mr. Roberts declares he knows 
of nothing to stop the onward 
course of a gas when it has " an 
inclosed passage continually 
opening before it. " On the 
other hand, he states that at a 
certain rolling mill several years 
ago, the 6 inch gas main proved 
insufficient for the required sup
ply. Pumping at the supply 
end was resorted to, and several 
attempts resulted in failure. 
Finally, a special Cameron pump 
made for the purpose was tried. 
This pump had a 40 inch plung
er and 4 feet stroke. It took the 
gas at the supply end at 30 
pounds pressure ; and, although 
in desperation the pump was 
driven at 250 revolutions per 
minute, the gas at the delivery 
end never rose above 15 pounds 
pressure-thus losing half the 
pressure in transit, notwith
standing .1.he great compression 

has reached the bottom of the tooth, the catch motion 
shown at the lower part of the machine comes into 
play, and throws off the strap. The attendant then 
winds back the toothed sector, rotates the blank 
through the required angle, and /Sets the machine in 
action again, 

high into the heavens. The lights at the base will be 
so placed as to illuminate the statue and bring the 
figure into bold relief on the darkest night. The 
light of the torch will be 300 feet above watflr, 
and should be visible for about twenty-five miles at 
,sea. 

at the inlet end. Mr. Roberts was unable to say 
whether the engineers .. changed ends " with their 
pump, and if so, with what results. 

.. . . . .  
To prevent a strong solution of potash from crystal

lizing, dilute by the addition of water. 
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Industrial Education. 

An exhibition has recently been held in New York 
city, under the auspiees of the Industrial Education 
Association, which has brought the subject of the 
manual training of young people more prominently 
before public attention than any amount of pamphlet 
literature eould possibly have done, for by showing 
what the children have already accomplished, the pos
sibilities of the future are conelusively demonstrated. 

The exhibit was made up of individual contribu
tions and of collections sent from the different indus
trial sehools throughout the eountry. They induded 
,every d'epartment of labor-drawing, modeling, wood 
and metal working, repousse and leather work, print
ing, embroidery, sewing, and even plain cooking. 
Competition for the prizes was limited to pupils under 
fifteen years of age and to those living within twenty 
miles of New York. Many of the most complete 
educational exhibits, however, came from eities at 
some distance, those from the industrial sehools of 
Philadelphia, Chicago, Worcester, St. Louis, New 
Haven, and Cleveland being particularly attractive. 
They illustrated the different steps in manual educa
tion, and showed a thorough systematizing that 
promises the most gratifying results for the future. 
The New York public sehools were not very well repre
sented, but the exhibits from many of the private in
stitutions were worthy of thoughtful study. This was 
partieularly the ease in the display of mechanical and 
engineering models. 

Few men of the present untrained generation could 
eompete with these boys of fifteen years and under, in 
the aceuraey and finish of their work. The Gra
merClY Park Industrial Sehool exhibited a very fine 
model of a suspension bridge, made from full sized 
drawings at a seale of one-sixteenth of an inch to the 
foot. This was the work of seven boys, all under fif
teen , and seem'ed the first prize. A very perfect little 
model of a stone·eutting maehine, made by one of the 
pupils of the Amateur TeehniClal Union, and designed 
to show the manner of dressing marble, sandstone, and 
other of the softer building stones, was awarded the 
second prize in this department. The exhibits of the 
Hebrew Teehnieal Institute and the Yonkers public 
schools also eontained mueh that was ingenious in the 
way of models and meehanieal toys. The exhibition 
was open for a week, and was witnessed by at least 
7,000 persons. 'rhe bulk of the unsold contributions 
has been transferred to the training school of the In
dustrial Association, and will form the nucleus of a 
permanent exhibition. Arrangements have already 
been made for similar exhibitions in several neighbor
ing eities. It is eonfidently believed that this movement 
for the manual training of Ameriean dtizens, which 
has pushed its way in the faee of so much opposition 
and indifference, is now established on a firm founda
tion, and by making industrial edueation a reeognized 
feature in our publie sehool system, will give us a gene
ration of skilled native workmen. 

• • • • • 
UseCnl Hints Cor Ho r"e Owners. 

Horses are very delieate and liable to many ailments, 
and persons owning them, who arc not very fami
liar with their nature and requirements, will find the 
following suggestions, eondensed from an artiele in the 
Cincinnati Enquirer, useful : 

N ever feed a horse with hay from a rack located 
above his head, as a draught beats down which is in
jurious, and the dust is  liable to inj ure the eyes. 

A horse should not be overworked, for, like man, he 
gets tired, and to keep in good condition, he should 
have rest and good bedding. 

Sometimes la horse will not eat his usual food. A 
mash of oatmeal, milk warm, is about the best food to 
give a horse under such circumstanees. And then a 
horse should have grass. It is his natural food. A 
continual diet of hay hardens the coating of his stom
ach. The food is not digested. Carbonic add' gas is 
generated, and the horse dies in agony, swelling up, 
suffering from what is eommonly known ' as colic. 
Then, again, horses need well ventilated stables, free 
from draught or damp. The floor shoul d be smooth 
and nearly level. It should be well drained and light, 
for sudden change from darkness to light is trying to 
the eyes, and a damp, offensive odor is injurious. 
Then, again, the bedding and litter should be eare
fully separated from that which is foul. They should 
be well shaken up and dried, and the stall should be 
thoroughly eleansed ; and when the stable is empty, let 
in a plenty of fresh air. 

A horse's stall should be large enough to allow him 
to lie down comfortably in any position. A tired horse 
will be glad to lie down with his legs stretched out if 
he has room ; but if you can't give him a loose box, 
then a light halter bloek should be used, and care 
taken to arrange the halter so that it may travel freely 
to allow the head to came easily to the litter, for rest 
and sleep are as neeessary as food and water. 

If a horse comes to the stable wet, he shcmld be 
rubbed dry before the blanket is put on. If he is 
standing about in the eold, it should be put on. The 
legs �hould be rubbed, and the hoofs always examined 
for stones. 

Ititufifi t �mtritau. t APRIL 24, I 8� 
SMOKE CONDENSED BY MEANS OF ELECTRICITY. The difficulty lies in the small specific gravity or 

(Continued from fi1'st page.)  density of the air, which demands on the one hand 
The experiments of Mr. Lodge are of that class very large vessels, and consequently large surfaces, in 

which will in time become classical, and which should order to obtain sufficient buoyancy to lift even small 
be made pUblic. It was with this object that the two I weights, while on the other hand it affords only a 
devices illustrated (Figs. 1 and 2) were constructed. slight resistance to the propelling mechanism. A sub
The larger apparatus is designed to show the effect merged torpedo boat has a cross section which is in a 
of electricity upon smoke in Illotion (Fig. 1). It is moderate ratio to the area of the propeller, but in a 
provided with a furnace, in which may be burned ball oon the cross section on which the air acts is enor
the materials for producing the smoke. The fumes mously large in proportion to the area of any propeller 
first pass into a box having glass sides, which enable which can be applied. Even ships have difficulty in 
us to see what is going on inside. This is  connected moving against currents, although only submerged to 
with another box of the same kind by means of a a small extent, but in balloons the difficulty becomes so 
horizontal "glass tube. The second box has a tube at great that we are afraid it will not be overcome until 
its top and a device for regulating the draught. Each we have disClovered a material eombining the strength 
of the boxes in its opposite sides is provided with brass of steel with the specific weight of air. 
combs, which are connected with the 'ppposite poles The partial success which attended the trial of the 
of a Toepler-Voss, a Ramsden, or Holtz electrical Krebs-Renard balloon, which ascended at Meudon in 
machine. August, 1884, and proved navigable in a quiescent at-

German tinder, for instance, is put into the fur- mosphere, but failed completely when there was a little 
nace. The thick smoke which it produces passes wind, seems to have stimulated the other votaries of 
through the whole apparatus. If the electrical ma- aeronautics. We hear from Berlin that another diri

Fig. 2.- SMALL APPARATUS FOR CONDENSING SMOKE 
BY ELECTRICITY. 

chine is now put in motion until the sparks pass be
tween the combs, immediately the smoke becomes 
agitated, and in a little while will disappear by conden
sation. The boxes and tube beeome as transparent 
as before the experiment. 

The smoke of German tinder can be advantageously 
replaeed by that whieh is prod need by the eombina
tion of hydroehloric aeid and ammonia. The white 
thiek smoke of hydroehlorate of ammonia eondenses 
very rapidly on the electrified combs. 

The smaller apparatus (Fig. 2) is much more prac
ticable for experiment. It shows the effect of eleetricity 
on smoke at rest, and gives a clear idea of the phe
nOlnenon. 

It consists in a glass eylinder having openings in 
its side, through whieh are passed the metallic combs. 
It is mounted on three feet, and is provided with the 
furnace for producing the smoke. The draught is 
maintained through the tube in the top of the eham
bel'. Paper trearted with niter or German tinder is 
burned ion the furnace, or else the vapors upon whieh 
the experiment is to be made are liberated by some 
chemieal reaction. When the glass cylinder is full 
of smoke, the machine connected with the combs is 
put in motion, and the vase, smoky and cloudy, imme
diately becomes clear and transparent, the vapors 
being condensed. 

Tobaceo smoke is very quickly and easily con
densed by means of this machine. 

These phenomena are remarkable. They appeal at 
onee to the savant, the artisan, the student of hy
giene, and demonstrate how infinite is the field of dis
covery.-Gaston Tissandier, in La Nature. 

,. I e  . ..  
Aerial Navigation. 

gible balloon is being constructed there by M. Gans
windt, its inventor. The object is to secure, by means 
of great size, capacity for carrying power and a swift
ness exceeding the strongest wind, so that the balloon 
shall remain steerable. The speed the balloon is ex
pected to attain is 45 to 50 feet per second. Its dimen
sions are : Length, 150 meters ; diameter, 15 meters ; 
contents, 18,000 cubic meters. The weight will be 430 
cwt. It is stated, says the Mechanical W01'ld, from 
which the above is copied, that the inventor has al
ready received an offer of £10, 000 for his patent, and 
the editor adds, " which we should certainly accept if we 
were in his place, as after trying the balloon we should 
be afraid not to receive any further offers. " 

• 4 • • • 
Rare Metal". 

The necessity for minute aeeuraey in chemieal analy
sis has j ust been illustrated in an important diseovery 
by Dr. Strohecker, of Frankfort. Somewhat extensive 
diluvial deposits of brick clay exist at Hainstadt, near 
Seeligenstadt. The brieks made from this elay vary 
eonsiderably in eolor, according to the temperature at 
whieh they are burnt, but the eause of the variation 
has never before been suspeeted. It now appears that 
the layers of this elay are singularly rieh in several 
metals hitherto very searce, partieularly cerium, glu
cinum, lanthanum, didymium, and yttrium. The first 
two of these metals are present in sueh quantities that 
a more abundant supply may be expeeted. Ceria, in 
the form of hydrate, constituted 9 '4 and 13'4 per cent 
of the clay in two layers analyzed, and the eolor of the 
brieks seems to be mainly determined by its presenee, 
for the quantity of iron present was very small. The 
discovery is therefore of immediate value, and will 
doubtless lead to further researehes on the elements, 
which may prove to have much more importanee in 
the eeonomy of nature than has been supposed. It is 
evident that we must not negleet these little known 
elements, for, apart from their seientific interest, we 
cannot tell what undiscovered uses may lie in them. 
We do not know, indeed, whether they are really as 
scarce as has been supposed. 

• I .  I .  
COMBINED TRUSS AND SUPPORTER. 

The prindpal feature of the improvement herewith 
illustrated is the combination of an abdominal sup
porter with a rupture pad acting independently of the 
abdominal supporter an d having a decidedly inward 
and upward pressure. Thus 
the abdominal supporter 
relieves the ruptured parts 
from all undue pressure 
arising from the weight of 
the abdomen, and the rup
ture pad has only to hold 
the small portion of the in
testines affected by the 
rupture, for which a very 
ligh t pressure by the pad is 
suffieient. Another fea
ture of the improvement is SHULZ'S COMBINED TRUSS 

the application to the pad AND SUPPORTER. 

of a coil spring which af-
fords an easy inward and upward pressure, and i{:�deh 
can readily be exchanged for one of lighter or stronger 
pressure. 

A patent for this invention has reeently been issued 
to Mr. Henry A. Shulz, of Brooklyn, N. Y. Further 
partieulars will be furnished by the Smith Truss Com
pany, 25 'l'emple ..court Building, New York dty. 

. . . , . 

The power of flying, being denied to man, has always 
been one of the objects most desired by him, though 
hitherto he has not succeeded in attaining it. If there 
were any large birds feeding on grains and possessing 
strong flying powers, they would no doubt have been 
domesticated long since, and made subservient to man's Detection o.C Min ute Traces of' Co] or. 

use, like horses and other animals. But, unfortunately" Interesting experiments have been made by E. L. 
all large birds possessipg strong wing power are car- I Nichols on the quantity of coloring matter which m ust 
nivorous and untamable, so we shall have to rest con- be mixed with a perfectly white powder (earbonate of 
tent with terrestrial loeomotion till we have sueeeeded magnesia) before the human eye ean de teet it. From 
in solving the mechaniClal problem of propelling and these experiments it appears that red and yellow are 
steering balloons. We are still a long distance from most easily deteeted, 16 and 17 parts respectively being 
this result, aud it is at least very doubtful whether it suffieient for deteetion when mixed with one hu.ndred 
will ever be attained, million parts of white powder. 
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The Propulllion oC Electric Peudula. 

To the Editor of the Scienti,ftc A me1'ican : 
On page 107 of the SCIENTIFIC AMERICAN, for Feb

ruary 13, a query is asked by C. A. Y. as to the number 
of cells of a . .  gravity " battery necessary to propel a 
ten pound pendulum, beating seconds. The reply to 
his question tells C. A. Y. that two or three such cells 
will be requisite. 

Let me say to this querist, and all who are inter
ested in electric time, that if they wish to get " time " 
out of a pendulum kept moving by electricity (or any 
Inotor), the force imparted to the pendulum must be a 
minimum-just enough to keep up. the " swing, " and 
no more ; in other words, the pendulum must be left 
as absolutely free from all interference as possible, as 
can easily be seen to be necessary by looking at the 
mathematical theory of pendula. 

Th� amount of power necessary to keep up the vi
bration is very much less than the answerer of C. A. 
Y. 's query evidently has any idea of, being (in the 
case of the great clock at the Houses of Parliament, at 
Westminster) only 1 ounce falling nine-tenths of an 
inch at each beat (or every 4 seconds), and is ample 
to drive a pendulum weighing 700 pounds, or,' say, 
200 foot pounds per diem I ' From these d�ta, C. A. Y. 
will see how very minute is the force required to 
keep his 10 pound pendulum in motion. I should 
say, one gravity cell ought to be ample indeed. 

N. B. SIZER, B. Sc. , M.D. 
Brooklyn, N. Y. , February 12, 1886. 
[The two or three gravity cells mentioned by us 

are good practice, and are what are in daily use in 
this city in the case of such a clock as described. 
Where continuous action and reliability is looked 
for, it is well to have battery force above the theo
retical requirements. One great source of resistance to 
the motion of a pendulum is due to the air, and this 
is much greater in sDlall than in large pendulums, in 
proportion to their weights. The ratio of air resist
ances in these two cases would not be far from one to 
sixteen, allowing for the pendulum rod, etc.-ED. ] 

.. ' . 1  .. 
ManuCacture oC Crylltal Ballll. 

To the Editor of the Scienti,ftc American : 
It has been generally conceded, by the few owners of 

the beautiful spheres of rock crystal (quartz) which 
are now considered the acme of a Japanese bric-a-brac 
cabinet, that they could only be manufactured in 
'Japan ; no other people having the patience and the 
requisite skill to fashion a mass of rock into such a 
perfect shape. 

This opinion prevailing among collectors of chef 
d'muvres has been the sole reason for the astonishing 
prices which crystal balls' have occasionally brought. 
Only lately, at the sale of Mrs. Morgan's collection of 
Oriental curios, a perfect sphere of transparent color
less quartz, four and one-half inches in diameter, 
brought the sum of seventeen hundred aud twenty-five 
dollars. The writer also remembers the sale of a ball 

'of about the same size, in 1877, for two thousand dol
lars. An extraordinary one, in point of size, being 
nearly seven inches in diameter and quite perfect, is 
held 'by its owner at a valuation of five thousand dol
lars. Now, such prices and valuations are founded 
only upon-the mistaken idea of the rare skill and great 
patience thought to be necessary to shape such objects 
to such perfect results. 

A halo of mystery surrounds these objects of Orien
tal workmanship, too, and helps to give absurd ideas 
of value to them. 

The word .. Oriental " is also pushed to extreme uses 
by the dealers in Japanese bric-a-brac, as, for instance, 
a dealer possessing a crystal ball will confidently assure 
you that rock crystal from the Orieut (India, China, 
or Japan) is very much harder tl;tan the same mate
rial from other regions ; which assertion has no found
ation in fact. 

The hardness of quartz is an essential constant of the 
mineral, as are also the elements of its crystalline form. 
Wherever found, quartz crystals are i dentified by 
their uniform hardness, density, and shape. 

Appreciating the several facts above mentioned, the 
writer saw no reason why America could not produce 
these crystal spheres equally as beautiful as the fam
ous Japanese productions ; and with this end in view, 
he first sought the material suitable for the purpose, 
being confident that the labor of shaping and polish
ing was but a secondary matter, a mere mechanical 
operation. 

As early as 1878 my attention was directed to the 
Southern States, as a probable region wherein to pro
cure clear crystal masses for art purposes. · It was in 
1879 that I had my first success in discovering a local
ity of really fine and perfect material. This was in 
Sharpe's township, Alexander Co. , N. C. Since then, 
I have found occasionally very creditable masses in 
other parts of North Carolina, and also in Virginia, 
South Carolina, and Georgia, though in noue of these 
places in any great abundance. California and Arkansas 
have furnished great quantities of clear rock crystal ; 
but perfect pieces of large sizes were very exceptional. 

$titufifit !tutritllU. 
Opportunity for trying the experiment did not occur eon was the manager, and at that time old Kinloch, 

until the summer of 1884. I then enlisted the services whose hair had become as white as the driven snow� 
of a skilled lapidary, putting into his hands a piece of paid a visit to Glasgow. As soon as it was known who 
clear material from North Carolina, suitable for cutting he was, the managers, tenters, and yarn dressers in the 
a small sphere, and urging him to lose no time in com- numerous power loom factories that had by this time 
pleting the work. I was somewhat surprised and been established in Glasgow and suburbs rallied around 
pleased to receive from the lapidary the finished ball him, and after proper arrangements had been made for 
within a week from the time the rough mass was put the occasion, the veteran inventor was entertained to 
into his hands, the ball being perfect in every par· supper by them, and presented with a purse of sixty 
ticular of roundness, polish, and pelludicity. It meas- sovereigns, in consideration of his being the inventor 
ured two inches in diameter, and possessed every perfec- of the power loom. As our historian was one of the 
tion and attractionbelonging to a Japanese crysta.I ball. subscribers to Kinloch's token of respect, he was pres-

This perfect sphere of quartz, the largest ever cut ent at the festive meeting and heard the venerable in
in Ameri'i)1Jr u.t the time, was exhibited at the North ventor relate the history of his early power looms. 
Carolina State Exposition of 1884 and at the New ' Kinloch informed his audience that he had met with 
Orleans. Indu�trial Exposition �f 1884-85, at which I no opposition i� Glasgow, but. when he visited England 
places It received many encommms from the press, he had a very dIfferent receptl1JU. After he had got a 
as evidencing the resources of our country and the hundred looms started in a little mill at Staleybridge, 
skill of American labor. a great mob, which consisted chiefly of hand loom 

This article is particularly called forth by the com- weavers, who very naturally considered tpat the intro
pletion, on April 3 of this year, after ten days' labor, duction of the new kind of looms would ruin their 
of a superb crystal sphere measurin g  three and one- trade, attacked the factory one dark night and had it 
sixteenth inches in diameter, and weighing exactly burned to the ground. But it was rebuilt on a larger 
one and one-half pounds. As a piece of American scale in a very short time. Kinloch subsequently went 
workmanship in crystal it stands alone, at this time ; to Manchester, and had great numbers of his looms set 
and in its various perfections is unexcelled, excepting a-going there ; and in a short time weaving factories 
in size, by any similar Japanese effort that has come sta,rted up in many towns and villages in England. 
uhder the writer's notice. The old man went on to say that after he had been in-

Therefore, possessing the requisite material, we can formed by a few trusted friends that the hand loom 
henceforth make crystal spheres, lenses, or even "  bot- weavers were really bent on taking away his life at the 
tIes of stone, " here within the United States, if the first opportunity, he at once left England for America, 
dilettanti should require them, or fashion demand where he was well received by all classes, and met with 
such articles of luxury. WM. EARL HIDDEN. no opposition of any kind in getting his looms started 

Newark, N. J. , April 5, 1886. in several parts of the United States. In a few years 
afterward numbers of power loom factories were started 

Early Hilltory or the Power Loom. in various parts of the Continent, especially in France, 
Some notes on this subject have lately been con- Germany, Belgium, and Switzerland. 

tributed to a Scotch provincial paper by a retired pow- .. , • I .. 

er loom tenter, who was engaged in working among The Cheap Dinner Movement. 

looms in the Glasgow district for the long period of The movement for supplying wholesome food and 
forty-eight years. When and where power looms first dinners to the people at a cheap rate has received a 
came into existence is, he says, a matter which is not further development from an able and interesting 
much known at home, and far less abroad ; and the paper lately read by Captain Wolff at the Pa rk es Mu
statements which he makes he knows to be facts in seum of Hygiene. The audience, consisting of the 
connection with the matter in question. The follow- Fellows and Members of thc Sanitary Institute, and 
ing is a condensed chapter of his early history of the presided over by Dr. Richardson, listened with great 
power loom : interest to the essay, and carried out afterward a very 

In the year 1793, a man named Andrew Kinloch, a useful discussion .  Captain Wolff, who has personally 
mechanic, with the assistance of an old clockmaker, traversed the greater part of the metropolis in order 
made in his little workshop, in a close in the Gallow to determine where the wants of the people are most 
Gate of Glasgow, the firs't two power looms that were pressing, displayed the results on what may be called 
ever made in the world. The cash for carrying on the a food map of the metropolis. In some of the quarters 
experiment was supplied by two enterprising members thus delineated it may truly be said that there is not 
of the Glasgow Chamber of Commerce. The motion only deficiency of provisions at a moderate cost, but 
was imparted to the looms through a common crank, that the means for the preparation of food of any kind 
just the same as that of a mangle; and after fifty yards in a wholesome form are completely absent. There are 
of good cloth had been wrought, the experiment was neither kitchens, nor fires, nor cooks. In the wil dest 
pronounced to be a complete success. parts of the world it would be possible to find better 

Kinloch at once got an order to make forty looms on provision than here in the midst of civilization ; and 
the same principle ; and in a short time the forty-two how can it be expected that men under such conditions 
looms were set a-going at Milton, near Dumbarton, by should live a law-abiding, civilized existence? If a man 
water powe�. The managem�nt of the little factory I drinks beer, he thinks beer, said Samuel Johnson ; and 
was placed m the hands of Kmloch, who taught two equally true is it that, if a man is forced to feed as 
young lads the art of tenting the looms. One of them wolves feed, he will grow wolfish and out of the ordi
was Walter M'Cutcheon, who in later times was for nary rules of human government, however wisely those 
many years manager of the Wellington Factory, rules may have been framed for the common good. 
Hutchestown, Glasgow, and the other was Archibald The design now suggested proposes to meet the dan
Barclay, who held a similar position at Catrine Works, gel's and the difficulties incident and consequent on 
Ayrshire. These two men were the first who ever starved revolt by sensible prevention of danger. It 
handled a screw key as power loom tenters in this or asks for no charity which as the chairman insisted 
any other country. The walls of the little old factory cannot be a perman�nt aid ; 

'
but it opens to all thought� 

at Milton are standing at the present day, but com- ful persons a mode of applying their time and their 
pletely enveloped in a mantle of ivy. money in a way that shall yield a return for both, and 

Our historian lately accepted from Mr. Muter, the confer a national service, which it were well to render 
present Jill'oprietor of Milton, an invitation to visit -and while times are still peaceful and the masses loyal. 
inspect iTle ruins of this first power loom factory, which The subject is not technically one which concerns the 
greatly interested him. The old wheelhouse lade, profession of medicine more than other professions or 
which contained a wheel 33 f(let in diameter to provide callings, yet we are glad to see that medicine is taking 
driving power for driving the looms, is still in exist- the lead in the practical working of it. If  Dr. Rich
ence. Mr. Muter told him that his uncle, the late ardson and those who are striving with him can but 
Patrick Mitchell, who was the previous proprietor of succeed in establishing half a dozen kitchens on a model 
Milton, preserved two of the original l06ms, which were scale, the success will, we seriously believe, be q uickl y 
kept as relics, and that he had intended sending them assured. The movement would rapidly grow, and in a 
to the Great Exhibition of all Nations held in London few months the metropolis, in every part of it, would 
in 1851, but unfortunately the storeroom in which they have comfortable dining quarters at which the poorest 
were kept was destroyed by fire one night, and the would be fed wholesomely, rationally, and comfortably. 
looms were burnt to ashes. A public kitchen and dining room in rivalry to every 

After the little factory had wrought for twenty years, public house would be the grandest counterblast to 
but before machines for dressing weavers' webs had public intemperance that was ever set up.-London 
been invented, it was found that the looms were not Lancet. 
profitable, and they were put out in the year 1813. A 
Paisley firm purchased the forty looms and set them 
a-going in the old Abbey Close Mill, where they were 
worked by steam power for many years. Shortly after 
the looms were put out of the little factory at Milton 
and removed to Paisley, yarn-dressing machines were 
brought into successful use in Glasgow, and by this 
means power loom weaving was made a very profitable 
line of business, which was evidenced by the fact that 
in a very few years many thousands of power looms 
were staI'ted in Scotland and England. 

In the year 1842 our historian was working in the 
Wellington Factory, Glasgow, where Walter M'Cutch-

. DlllinCectlon oC ROOInIl. 
The author recommends mercuric chloride. Th@ 

windows, chimney, etc. , are carefully closed up, and 50 
grms. mercuric chloride are placed in any suitable ves
sel, which is then set on a pan of burning charcoal, the 
operator immediateiy leaving the room and closing the 
door. After about four hours he re-enters, with a cloth 
over his mouth and nose, and throws open the win
dows. After some hours of ventilation a slight stoving 
with sulphur is made to follow, which neutralizes any 
remnants of mercury. This process not merely dis· 
infects, but destroys all kinds of vermin.-M. Koenig. 
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SCREW FORGING MACHINE. 

The accompanying engraving illustrates a very in
genious machine for rolling or forging wrought iron and 
steel screws, designed by Fairbairn & Wells, of Man
chester, and described in a recent number of th e Engi
neer. Several years have been occupied in perfecting 
the machines and the process of rolling large screws 

hot and small screws cold, and several of them have 
now been at work for about nine .months in the works 
of the New Russia Company, of Queen Victoria Street. 
The machine we illustrate is for making large screws, 
and is fitted with three rollers, the screws being rolled 

hot. Screws below � in. in diameter are made with 
fou r  rollers, and are rolled cold. 

'rhe advantages of screw rolling as compared with 
screw cutting, for very many of the purposes to which 
they are applied , are sufficient to make an effective 
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machine of great importance. The material which is 
wasted in cutting a screw in the ordinary way is util
ized, and the screw blanks may be considerably shorter 
in consequence, effecting a saving in some screws-

such as coach screws-of over 30 per cent. The threads 
are, moreover, much stronger when rolled than when 
cut out. The engravings we publish of the sections of 
screws are facsimiles of screws rolled by these machines, 
all of which are perfectly made. 

For the manufacture of screws by rolling, the ma
chines employed may be divided into two kinds. The 
fi rst kind has usually three rollers of equal diameter, 
revolving in the same direction and at the same speed. 
Grooves are cut in the peripheries of the rollers, of the 

$titutifit !uttritltu. 
same pitch and angle as the threads on the bolt blanks 
to be screwed. The rollers are placed in the form of a 
trigon parallel to one another, and while revolving are 
made to open to receive the bolt blank, and then close 
on it under great pressure. The blank revolving be
tween the rollers receives from the grooves the im
pression of a thread ; but as it simply revolves without 
longitudinal motion, the thread is raised half its depth 
above the size of the iron, and the other half sunk into 

. the body of the bolt. Any inequality in the sizes of 
iron from which the blanks are made makes a corre
sponding difference in the screws. This machine is, 
therefore, useless as regards accuracy in fitting nuts. 

The second class of machine is entirely diC!!:jrent. It 
can have only two rollers, with plain, strai"ght grooves 
cut on the peripheries. The axes of the rollers are 
then set in the machine to give a twist to the rollers, I 
which brings the straight grooves to the angle of I thread desired, as indicated in Fig. 2. The blank re
volving bet\veen the rollers receives the impression of 
t.he thread, but for every revolution it makes on its 
axis it moves out or in one thread, or rather the dis-
tance between two threads. This machine also raises 
the thread, so that it is larger than the blank, a result 
of insufficient rolling or work. Thus, in making a 1 in. 
screw with eight threads per inch, and say 2 in. long, 
the blank would only make sixteen revolutions. 

The first machine made by Messrs. Fairbairn � 
Wells had two plates grooved and sliding in opposite 
directions, the blank being pressed between them. It 
was, however, soon found that a screw made between 
two surfaces while hot is very liable to become hollow 
or spongy in the center. After a great many experi
ments three rollers were adopted, but for the purpose 
of explanation we m ust descdbe the machine with two 
rollers. 

If, instead of plain concentric grooves, as shown at 
Fig. 2, grooves in the rollers are cut to one-half the true 
angle, or angle of the screw thread, the angle or twist 
of the rollers must then be reduced, as where the 
angle of the grooves is increased a corresponding re
duction in the angle or twist of the axes of the rollers 
mllst be made. For instance, if we suppose the angle 
of Whitworth threads is 12 deg. , and it is desired to 
give the blank, say, eight revolutions in moving be
tween two threads, then Mr. Fairbairn makes the an
gle of the grooves on the roller, say, 10'5 deg. , and sets 
the roller's axes to an angle of 1 '5 deg.-i. e., 10'5 + 1 '5 
= 12 deg. In order to produce a right-hand screw, the 
rollers are cut left-handed. The method used by Mr. 
Fairbairn is thus described by him : " Suppose a set 
of rollers is used 4 in. in diameter and, say, 74 in. in 

4 in. 
pitch of thread, on 1 in. coach screw, then -- = 4 revo-

1 in. 
lutions of iron for one of rollers, and 4 X � in. == 1 in. ,  
total and tme pitch for cutting grooves o n  rollers. But 
we want the screw blank to make four revolutions 
wh ile moving between two threads. Fig. 3 is a dia
gram of the true pitch with four threads, and axes paral
lel. Then the line 2--5 becomes the basis, and instead 
of four threads we get three, and the total pitch be
comes % in. instead of 1 in. , the other � in. being sup
plied from the twist of rollers. Generally, the less the 

IMPROVED SCREW FORGING MACHINE. 

[APRIL 24, 1 886. 
t wist of rollers, the less the longitudinal motion and 
better finish given to the screws. 

The principal object.ion to this machine is that the 
rollers are necessarily small, and so, when making from 
4,000 to 5, 000 screws per day, one after another, the 
wear and tear must be great. 

The size adopted for the rollers is six times the small
Fig. 6 

est diameter of the screw at the bottom of thread. 
Thus, for % in. coach screw, the largest possible size 
would be:  diameter of screw at bottom of thread 1". in. 
full, and til in. x 6 = n = 1% in. , diameter of roller. 
This is small, although a set of 3 in. rollers has been 
working eighteen months without change. 

To obviate these disadvantages, the four-roller ma
chine has been made, in which larger rollers ' for any 
purpose and of one size can be used and run always 
in one dh:ection, i. e . ,  no reversing of the machine. 
He obtains longitudinal motion of the screw · with 
two of the rollers paralleled, and t wo smaller ones, 
with j ust as much of twist as will make up for the 
difference of angles due to two rollers of unequal 
size having the same number of grooves and cut to 
the same total pitch '; for instance, a to 3 ==circumfer
ence of small roll, and a to 4 of large roller. The 
difference in these circumferences is equal to one re-

FT". 7 

volution of a blank screw. The twist or reduction 
of angle on the small roller removes the li�e to 31 3, 
which makes the same angle as the large one, or 41 4. 

The two large rollers, then, are parallel, while the 
small rollers are brought to the same angle of 
grooves. They make the same number of revolutions 
in the same time. By the twist on the smaller rollers 
greater resistance to slipping is obtained, and the
blank slips on the larger rollers, which thus become 
so far a nut, causing the blank to screw itself out 

© 1886 SCIENTIFIC AMERICAN, INC



APRIL 24, 1 886. ] Ititutif i t l\tutri tau. 
from the machine. Apparently, the three and four 
roller machines produce longitudinal motion by dif
ferent means, but when examined closely the methodlS 
are similar. 

ing before us as they do the history of more than a thou
sand years, offer much that is worth the study of all who 
are interested in tracing the development of artistic 
ideas in architecture. 

ART IN THE GARDEN. 

The magnificence of the historic palaces of France 
has been wonderfully diminished of late years, and 
their extensive parks and gardens, now no longer 
for the exclusive enjoyment of those of royal station 
or aristocratic birth , have been greatly curtailed. In 
the gardens of the Luxembourg there are now com
paratively few relics of its former grandeur, but 
among these is the grotto of Marie de Medici, shown 
in our illustration, built some two hundred and fifty 

In making left-hand screws on the three-roller ma
chine, the obvious rule is to reve.rse the operation by 
cutting three grooves the opposite angle and then 
twisting or increasing the angle of the rollers until 
they equal four grooves. The saIne result. may be 
obtained with the axes of the rollers in the same 
p03ition for both in this way. For right-

• • • • • 
A l l' Injecto)'s for Liquid Fue)s. 

The Forges et Chantiers Company of France have 
again brought forward the principle of burning liquid 
fuel for furnaces by means of air injectors, originall y  
introduced b y  M, Sainte-Claire Deville. The use of 

years ago. It is a broad basin, where the 
hand screws three grooves are cut, and their 
effect increased to four by the twist of the 
axes. In the same way, for left-hand screws, 
fiye grooyes are cut on the rollers, and their 
effect as regards direction obtained by re
ducing them; The diagram, Fig. 5, illus· 
trates the right-hand screw with three 
grooves-l to 4 becomes x to 4 ;  and for left
hand on the same axes with the rollers cut 
to fi've grooyes, x to e becomes a to e. 

Mr. Fairbairn proposes rolling fish bolts 
with right and left hand grooves on the 
same rollers, say three-quarter inch right
hand and eleven-sixteenths inch left-hand 
on the point of the bol t to act as a lock
ing nut ; and from the experience he has 
had, he sees nothing very difficult in doing 
it successfully. The two screws would be 
made at one operation of the machine, the 
blan k being hot. 

ladies of the court were wont to go and 
bathe, and though everywhere surrounded 
by trees, forms itself a Funny space that 
seems hewn out of the forest, the surround
ing trees having formerly been kept 
trimm!>d and clipped above. The fountain 
and the highly ornamented miniature tem
ple or arcade, the costly sculptures and 
the collections of rare flowers, make up a 
picture to delight the senses, and almost 
imperceptibly lead the imagination to con
j ure up the appearance of the brilliant 
throngs for whose enjoyment such lavish 
expenditure was made during the whole 
reign of Louis XIV. 

• ••• •  
A WINDOW GRILLE OF THE SEVENTEENTH 

CENTURY. 

Experiments made by Mr. D. Kirkaldy 
show the tensile strength of the rolled screws 
to be considerably greater than that of the 
cut screws. We are informed that from 
4,000 to 5, 000 three-quarter inch coach 
screws, 4 inches long, can be made in a day ' 

GROTTO OF MARIE DE MEDICI, THE LUUMBOURG" PARIS. 

The accompanying engraving shows a 
very elaborate work of a German artist of 
the seventeenth century, in forged, chiseled, 
and hammered iron, having return ends, 
so that when fixed it projected in front of 
the window. It is now an exhibit at the 
National Industrial Art Museum at South 

with one machine. The wear of the rollers is very 
small as compared with the wear of cutters, and a 
machine lllay work for several weeks, we are informed, 
without change of rollers. Threads of any form may 
be made, square threads for railway coupli ngs with 
right and left hand screws, and armor plate bolts 
being exceedingly well made. The section, l!'ig. 6, 
shows one of this kind. Fig. 7 shows smaller screws 
with different forms of threads. 

AN ITALIAN ARTIST'S  RESIDENCE-SIXTEENTH 
CENTURY. 

In the picture herewith of Tintoretto's house we have 
a suggestion ofthe many-sided development of Ital ian 
art during the last days of its most glorious period. 
Here, before his death in 1576, in his ninety-ninth year, 

TINTORETTO'S HOUSE, VENICE, 1576. 

Titian may easily be supposed to have often spent 
many agreeable hours with one of the only two Italian 
painters then worthy to be his companions, and one 
destined to sustain for almost a generation after him 
the glory of that school of which Titian had been the 
bright particular star. The house itself, as will be 
seen, is j ust on the water's edge, access thereto, as in 
the case of most of the finest buildings an d residences 
of Venice, being from gondolas. The city itself seems 
from every direction to be floating on water, and pre
sents a unique appearance of fairy-like picturesque
ness, while some of its buildings and monuments, b!i�g-

Kensington, London. Its richness of "ect 
steam to spray the naphtha, creosote, or other liquid as a decorative work, and great strength as a protec
fuel is  a serious inconvenience on board ship, owing to tion of a window, will be at once recognized. '1'he 
the great consumption of fresh water which it renders design is divided into two panels, each balancing the 
necessary. The importance of this point is obvious, other in the l eading lines of the ornamentation, 
when it is remembered that the burner spray requires althongh there is also a suggestion of a cross in the 
from one-twelfth to one-tenth of the total production whole. The division up the center and the side lines 
of st.eam of the boilers. are made of acanthus leaves of hammered and chis-

Modern steamships are all fitted with engines of the eled iron laid over each other, the base of one leaf 
surface condensing type, using high pressure steam. springing from behind the curved point of that be
The water evaporated for the steam jet must be re- low. The top is surmounted by a pediment having an 
placed by salt water, causing wear and tear of the I oval escutcheon in the center, divided from the square 
evaporating apparatus and a certain amount of ad- of the grille by foliation starting horizontally from 
ditional danger. In the case of a steamship of 3, 000 each side. The details are of a very ornate character, 
tons, for example, about 530 cubic feet of water is most of the work having been shaped while hot and 
evaporated every hour. Supposing the best type of chiseled afterward, while some grotesque terminal 
steam atomizer is used, requiring only one-twelfth of figures are introduced, which are entirely forg!)d, and 
the steam evaporated, or say 44 cubic feet of water per afterward finished with chisel and file. The artist's 
hour, then 486 cubic feet of water will go in the shape fancy has led to the introduction, also, of a suggestion 
of steam into the engines, returning in due course, di- of probably prohibited correspondence with the out
minished only by small leakages, into the boilers. The 
44 cubic feet of water required by the steam jet will es
cape from the chimney as steam. In the course of a 
ten days' run, such a ship would consume from the at
omizing jets not less than 10, 560 cubic feet of water, all 
of which must be drawn from alongside or distilled for 
the special purpose. Distilling apparatus for such a 
purpose is out of the question ; and the alternative is 
not likely to recommend itself to sea-going engineers. 
It should not be forgotten, moreover, that the steam 
mixed with it in the spraying apparatus greatly dimin
ishes the efficiency of the naphtha. 

It is with a view to the removal of these objections 
that the spraying of the liquid fuel by air instead of 
steam has been revived. There are two ways of apply
ing this principle : by using compressed air i n  place ' of 
steam, or by so modifying the burner tha t all the neces
sary air for combustion shall pass through it, and be 
mixed as .timately as possible with the combustible. 
The first method is easily arranged, the only additional 
apparatuR required being a small steam pump in the 
boiler room to compress the air into a reservoir for the I 
service of the injectors. To avoid waste of water, the 
exhaust steam from this pump is led i nto the condens
ers. The second m ethod is more delicate, but is pre
ferable, as it permits of the realization of high evapo
ration duty. It can be secured by a fan driving into 
the furnace (not at an extreme velocity) all the calcu
lated volume of air supply, partly as a cylindrical jet 
and partly as an annular jet enveloping the former, 
leaving t.he liquid fuel to flow between the two por
tions, and be thus atomized and projected into the 
furnace. 

.. � . . . 
An Ocean on 'VeJl. 

Captain Eden of the Britil'-h schooner Storm King, 
bound from Utilla to New Orleans, reports on Thurs
day, March 11, passing over a submarine mineral oil 
spring , bubbling and rippling all around the vessel, 
and extending out over 150 to 200 yards. This was 
in latitude 25° 48' north, longitude 86° 20' west, about 
250 miles southeast of the Passes. At 11 A. M. they 
were over the spring proper, and at 11 :30 A. M. outside 
the circumfe rence of the oil circle. It is supposed that 
this spring is the oil cargo of a foundered vessel, which, 
breaking through the casks, caused this peculiar 
marine freak, or that it may be a natural phenomenon. 

WINDOW GRILLE • 

side world on the part of some fair occupant of the 
apartment behind the grille. 

. 4 . ,  .. 
Artificial Cocaine. 

Merck is said to haye prepared cocaine by synthesis. 
Cocaine is benzoic methylecgonine. Benzoic ecgonine is 
treated with iodide of methyl in slight excess in the pre· 
sence of methylic alcohol at 100° C. ; the excess of iodide 
and methylic alcohol is driven off by heat ;  from the 
resulting sirupy liquid cocaine is extracted. This arti
ficial cocaine melts at 98°, like its prototype, and it pos
sesses all the reactions of the natural product. 
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TREE TOADS. 
c. FEW SBISS. 

These arboreous batrachians quit their places of 
hibernation, and resort to ponds and other bodies of 
water, about the latter part of April or first of May, 
where they couple, and the female deposits her spawn 
or eggs. '1'hese are generally attached in clusters of 
three or four, and strung along the surface of the water, 
fastened to grass or water plants. The eggs hatch in 
two or three days, according to the tem perature-cold 
retardiug and heat accelerating the hatching. The lit
tle tadpoles have branching gills, as with the frogs 
generall y, for about a week, when they disappear. In 
a little less than two months their legs and arms are 
fully developed, the tail is  entirely absorbed, and they 
q-uit the water, perfect little tree toads. 

When mature, they are generally solitary in habits, 
each toad having a particular tree for his habitation, 
JOllostly one containing a hole or crevice, into which he 
can retreat from the rays of the hot summer sun. A 
toad has been known to resort to the same tree for 
many years in succession. They are also found on old 
rail fences, but as they so nearly resemble the gray 
color of the fence rails, they are generally passed by 
nnnoticed. III the month of October' they creep 
into the soft earth, some sheltered crevice, or the de
composed debris under some old tree 
or rotten log, where the y hibernate 
ulltil the following spring. 

I have had many of these tree 
to::tds in captivity for months at a 
time, and their prevailing color was 
pale ash, tinted here and there with 
delicate pale green, although they 
would assume various tints of gray 
and grayish-green. IW'ing bright and sunny days they 
generally remained quiet in some cor
ner, in a squatting position, with their 
legs closely drawn under their bodies ; 
but toward evening would become ac
tive, springing and creeping from one 
side of the vivarium to the other for 
the greater part of the night. They 
could walk easily upon the glass, but 
if they stopped for an instant would 
slide slowly downward. They would 
seize with the tongue, and devour, all 
small insects given to them, and also 
half-grown earth worms, but they 
seemed to be afraid of large beetles 
and grasshoppers. Indeed, I have 
known the larger frogs to permit cer
tain grasshoppers to escape after hav
ing been seized, because their tongue 
and jaws were so severely scratched by 
the grasshopper's strong and spiny 
leaping legs. 

The upper figure-shows the structure 
and pigment or spider-like cells of a 
piece of skin from the back of an adult 
tree toad, as seen under the high 
po wer of the microscope. The change 
of color is thought to be produced by 
the emptying or filling of these minute 
pigment cells. The change of tone 
from gray to green seems to be en
tirely at the will of the animal, and 
not caused by anger or fear, like blush
ing or pallor in man, as some have 
suggested. I have observed that 
neither frightening nor teasmg would 
cause them to change from their nor-

$citufifi t �tutritau. 
A New Sewage Process. 

BY A. Me DONALD GRAHAM, F.e.B. 

In carrying out my experiments, I have observed 
that when a large excess of pyrites is acted on by 
the process, s ulphurous anhydride is formed and passes 
off in the gaseous state, and sulphate of iron remains 
in the mixture. If any oxide is added to the mix
ture, snch as oxide of zinc, iron, or manganese, then 
a sulphate of the metal is also obtained. 

In order to obtain a good sewage precipitant by 
this process, an oxide must be selected which will 
form a stable salt with sulphuric acid, and is not lia
ble to peroxidize, and which can also be acted on 
any number of times ; and it is absolutely necessary 
that this oxide should exist in large quantities, and 
be obtainable at a moderate price. Binoxide of man
ganese fulfills these conditions ; and in order to form 
my sewage precipitate, I take this oxide and add to it 
iron pyrites in a fine state of division, more than 
sufficient to convert the whole of the oxide of manga
nese into sulphate. As a medium for conveying the 
oxygen of the air to the mixture I use about 5 parts 
of finely divided clay to 1 part of manganese. This is 
cheaper than carbonate of soda, though somewhat 
slower in its action, and in the many experiments I 
have performed I have found that very few samples 

THE TREE TOAD (HYLA VERSICOLOR). 

mal color. The name of our noisy little tree toad is of clay are attacked during the operat ion. After well 
Hyla versicolor. Its form is toad-like, but more flat- mixing the powdered binoxide with the !Writes and 
tened ; skin more or less warty above and granulated fine clay, I place them in a mufIie furnace, and heat 
beneath. , the mixture, gently at first, and afterward to in-

Color changeable, from pale ashy-gray to delicate cipient redness, or about 1 ,000' to 1, 200' Fah. After 
green and grayish-brown ; back and sides blotched I heating for about three or four hours. the oxidation 
with irregular dark marks, sometimes conspicuous, at I will generally be found to be complete, and the 
other times obscure. Generally a whitish spot under whole of the manganese will be converted into sul
each eye. Abdomen white, yellow near the thighs. phate, together with a part of the iron. The mass 
Legs, ash color above, with several transverse bars or when cool should be sprinkled with water, and allowed 
spots of dark gray or brown, beneath yellow. Fingers, to remain in a damp condition for a week or more. 
four ; toes, five, well webbed or palmated-each of Two chemists of much experience as practical 
the digits ending in a cutaneous globule or disk. analysts have examined the process quantitatively, 
Length (from nose to vent) of a full grown adnlt, ltt operating npon 3 or 4 ponnds of the mixture, and 
inches. It has been found from Great Bear Lake south have obtained excellent results. 
to Georgia and Louisiana, and from the Atlantic In operating on the sewage, the sulphates of man-
Stfttes westward to Michigan and Kansas. ganese and . iron may be used with a certain propor-

• , • , .. tion of clay, which is a well known defecator of 
THE Northwestern Lumberman thinks there is no sewage. Charcoal may also be associated with the 

reason to doubt that woods have what may be called manganese, etc. , if the sewage is much discolored. 
their affinities. It has been stated on authority that Should the sewage be acid, from the influx of chemi
has not been questioned, that certain woods (both dry) cal refuse or any other cause, it will be necessary to 
when placed in contact will soon rot, but when in con- use a littl e lime ; but in a general way the sewage 
tact with other woods will not rot. It would be rea- will be found to be sufficiently alkaline to insure the 
sonable to suppose that the nature of a piece of wood precipitation of the manganese and iron, and the 
has its likes and dislikes, that it will repulse and attract ; constant use of lime should be avoided. An efIiuent 
in other words, that it is affected by that with which water obtained by the addition of much lime to a 
it com es in contact. Were it not so, it would be an sulphate of alumina or iron has been fonnd by ex
exception in the mineral, animal, and vegetable king- perience to generate sulphureted hydrogen and other 
doms. 

. 
offensive gases. 

[APRIL 24, 1 886. 
The effect of clay in carrying tlown organic mat

ter may be demonstrated by a simple experiment. 
TILke 10,000 grs. of fresh nrine, and, after allowing it 
to stand for two hours, agitate it well with 50 grain s 
of clay previously dried and powdered. No altera
tion will be apparent in the urine at the close of the 
operation ; but on carefully collecting the clay on a 
filter, and drying it at a temperature below 100' C . ,  
it will be found b y  the soda lime process to contain 
about 4 to 5 per cent of ammonia. Of the action of 
the charcoal it is unnecessary to speak. 

In order to convert the sewage mud into a useful 
precipitant, it  must first be dried. Formerly the dry
ing process was attended with much difficulty and ex
pense, but as the natnre of the product to be treated 
has become better understood, the drying difficulty 
has been to a great extent surmounted. It is found 
by experience that after such a precipitating medium 
as alumina, iron, or manganese has passed through 
the sewage, it has acquired a new property-that of 
spontan eous helJ,ting when mixed with organic mat
ter, etc. If, therefore, the mud obtained by the use 
of such precipitants on the sewage be deprived of 
superfluous water by means of a filter press, and 
placed in heaps in a sheltered situation, a natural 
heating takes place, the thermometer frequently ris-

ing as high as 180' Fah. when insertpd 
in the middle of the heap. This fa
culty of spontaneous heating has been 
attributed, and I believe correctly, to 
the small q uantity � phosphoric acid 
recovered from the sewage by the pre
cipitating medium. After this heating 
process has taken place, the mud will 
be found to be in a dry and friabl e 
condition, and can be readily brough t 
into a fine state of division. It should 
then be furnaced with sufficient iron 
pyrites to reconvert the manganese 
and iron into sulphates. The oxida
tion of the organic matter by this pro
cess is very complete, and not the 
slightest nuisance is caused by the 
operation. 

Iron pyrites (smalls) are now practi
cally unsalable, and exist in enormous 
quantities. If copper pyrites are used, 
arrangements can be made for recov
ering the copper. It is estimated that 
a ton of the precipitating mixture, 
containing about 15 per cent of the 
mixed salts of manganese and iron 
and 85 per cent of fine clay, can be 
prepared for about 16 shillings, and 
the mud can be regenerated for about 
8 or 9 shillings per ton . .  

The efIiuent water produced by the 
use of the clay, sulphate of manga
nese, etc. , is clear and free from smell. 
It will keep for any length of tim e in 
an open or close vessel without giving 
off nnpleasant gases or developing 01'
gani�rms.-Chem. News. 

/ .. . .. 
A New Saccharine Substance. 

.\ new sweetening agent has been 
produced from coal tar. It is known 
to chemists as .. benzoyl sulphuric 
imide, " but it is proposed to name it 
" saccharine. " The discoverer is Dr. 
Fahlberg, and its preparation and 
properties were recently described 
by Mr. Ivan Levinstein at a meet-

ing of the Manchester Section of the Society of 
Chemical Industry. Saccharine presents the ap
pearance of a white powder, and crystallizes from 
its aqueons solution in thick, short prisms, which 
are with difficulty soluble in cold water, but more 
easily in warm. Alcohol, ether, glucose, glycerol , 
etc. , are good solvents of saccharine. It melts at 200' 
C. , with partial decomposition. Its taste in diluted so
lutions is intensely sweet ; so much so, that one part 
will give a very sweet taste to 10, 000 parts of water. 
Saccharine forms salts, all of which possess a powerful 
saccharine taste. It is endowed with moderately strong 
antiseptic properties, and is not decomposed in the 
hnman system, but eliminated from the body without 
undergoing any change. It is about 230 times sweeter 
than the best cane or beet-root sugar. The use of 
saccharine will therefore be not merely as a probable 
substitute for sugar, but it lnay even be appl ied to me
dicinal purposes where sngar is not permissible. One 
part of saccharine added to 1 ,000 parts of glucose forms 
a mixture quite as sweet as ordJrmry cane sugar. The 
present price is 50 s. per pound, but although very 
high, this is not prohibitory, as its sweetening power 
is so great ; hut it is very probahle the cost of its manu
facture will soon be very considerably reduced. 'The 
Brewe1's' Gu,ardian says : " This new compound will be 
of great interest to brewers, for not only is it perfectly 
wholesome, but it possesses, in addition to its intensely 
sweet taste, decided antiseptic properties, and therefore 
may be nsefully and advantageously added to beer." 
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ENGINEERIN& INVENTIONS. 

A car brake has been patented by Mr. 
Charles M. Sturgis, of Birmingham, Ala. 'I'he mechan
ism consists of levers pivotally connected with the 
truck and brake heads, a movable guide block through 
which the long arms of the levers project, and a chain 
leading to the ordinary manipulating mechanism, with 
other novel features. 

An elevated railway track and car has 
been patented by Mr. Alfred Speer, of Passaic, N. J. The 
car is suspended by rods from the outside of suspension 
wheels, the seats are placed on the side of the body 
next til the posts, with the aisle on the ontside, the ends 
of the car bodies are pointed or cigar shaped, and there 
are guide rails, yielding steady wheels, and other novel 
features. 

A car coupling has been patented by 
MI'. Alfred D. Babcock, of Leon, N. Y. 'I'he drawheads 
"lide in suitable guides attached to the framework of 
the cars, each ha ving buffer springs, a pocket and pin, 
with other novel features, whereby cars may be auto
matically coupled, or the coupling may be us cd as a 
common link and pin device, where only one car has 
the improved form. 

A cal' coupling has been patented by 
MI'. Frederick Yeiser, of Danville, Ky. The invention 
consists in the special construction of the link support
er in combination with a common drawhcad, to hold 
the link in the drawhead at any required angle of eleva
tion or depression, to enter a higher or lower drawhead. 
and throw the holder out of position as soon as the ser
vice is accomplished. 

A motor attachment for locomotives 
has been patented by lIlr. Edwin J. Strong, of Laings
bnrg, Mieh. The drive wheels have side pulleys which 
are connected with p'ulleys on one or lllore following 
sets of wheels by a sprocket belt, to prevent slipping of 
the drive wheels and increase the tractive power of the 
locomotive, there being yielding pulleys to facilitate 
the rounding of curves. 

A steam engine has been patented by 
IIII'. Benjamin T. Webb, of Beaufort, N. C. The main 
shaft has a friction whed, and a yoke is carried by the 
piston rod, arranged to alternately engage opposite 
sides of the friction wheel, with means for bringing the 
yoke in to engagcment with one or the other sides of 
the friction wheel, to convert reciprocating into a rotary 
motion without crank, racks, and pinions. 

• • •  

AGRICULTURAL INVENTIONS. 

A farm gate has been patented by Mr. 
Edwin H. Penfield, of Santa Barbam, Cal . This inven
tion is au improvement of a former patented invention 
of the "arne inventor, and consists principally of a spe
cial construction of the lever or hinge rod and of means 
connected therewith for operating double gates. 

A plow has been patented by Mr. Geo. 
w. Wright, of Carterville, Mo. This invention consists 
in combining with the mouldboard and landside the 
means for maintaining them in a heated condition, to 
avoid the necessity of maintaining a high polish on the 
face of the plowshare, monldhoard, and landside, and 
facilitate the turning of adhesive soil, reducing the 
power required to draw the plow. 

A corn planter has been patented by 
Mr. George S. Agee, of Louisville, Kan. Combined 
with a dropper shaft and laterally adjustable seed drop
ping cylinder having rows or cavities is a check wheel 
with peripheral groove and transverse notches corre
�ponding with the rows of the cavities, with other novel 
features, to make a corn planter which is strong and 
simple t.o build, and in which the seed-dropping mech
lnism can be operated by hand if desired. 

• • •  

MISCELLANEOUS INVENTIONS, 

An annealing oven for glass has been 
patented by Mr. Frank Sehefold, of Ne w Albany, Ind. 
Its walls, !loor, and ceiling are ('om posed of hollow 
bricks, arranged to form a series of flues on all sides of 
the furnace, whereby provision is made for heating and 
cooling the oven very rapidly. 

A playing card has been patented by 
Mr. Edgar J. Levey, of New York city. The invention 
consists in'combining with the symbol of a snit any mark 
which shall distinguish it from a suit of the same color, 
and particularly in the application of a distinguishing 
mark to the marginal symbols of the cards. 

A fence has been patented by Mr. Jos. 
R. Standley, of Platteville, Iowa. It is constructed 
with a bar arranged horizontally a short distance above 
the ground, with spikes and staples in its upper side, to 
make a simple form of fence which will allow cattle to 
pass freely over it, but prevent the passage of swine. 

An automatic weighing scale has been 
patented by Mr. Jaeob Ball, of Waterloo, Ont., Canada, 
This invention covers a �novel constrnction and combin
ation of parts and details for making scales whose parts 
shall be simple, and which 'are adapted to be adjusted 
very easily for weighing bodies of different weights. 

A sash fastener has been patented by 
Mr. John F. Porter, of Mount Washington, Ky. It con
sists of a novel device of spring and lever lock, which 
is simple and strong, readily applied, not liable to 
break, and which has no binding action on the window 
stop when raising or moving the sash. 

A folding table hait been patented by 
Mr. Daniel A. Fay, of West BrattJeborough, Vt. ThisJn
vention covers a novel construction and combination of 
parts for a folding table, simple to make, which can be 
folded very compactly, and can be quickly set up and 
taken down. 

A water closet has been patented by 
Mr. William D. Schuyler, of New York city. This in
vention covers certain novel devices for more secnrely 
closing, when not required to be open, drain pipes at or 
near their connection with water cloe:et pans, wash 
bowls, sinks, bath tubs, or other similar fixtures. 

1titufifi t !mtritau� 
A holder for paper bags has been pat

ented by Mr. Sylvester W. Sheldon, of Jersey City, N. 
J. It is simple in construction and inexpensive to man
nfacture, and is so made that it can be readily applied 
to hold toilet paper, paper bags, and other similar arti
cles. 

A fruit drier has been patented by Mr. 
Hugh S.  Jory, of Salem, Oregon. It is a special arrange
ment of npright drum hen ter, with small furnace with
out grate in its base, being an improvement on a former 
patented invention of the same inventor, to make such 
apparatus more convenient and effective. 

Hollow ware forms the subject of a pat
ent issued to Mr. William H_ Hoyt, of Stamford, Conn. 
The ware is made of the pith of cornstalks cut into small 
curved or angular blocks and connected together with 
glue or other adhesive material, the ware being snitable 
for vases, jars, boxes, and other ornamental purposes. 

An ironing table has been patented by 
Mr. Emanuel Ruse, of Lovettsville, Va. It has hinged 
legs in connection with angle irons with apertures, one 
arranged to adapt it to lap on the other, with a pin for 
securing both irons to the floor, the invention being an 
improvement on tables supported by legs adapted to 
fold. 

A plow has been patented by Mr. 
Adolph Westling, of Ortonville, Minn. It has novelties 
in construction to provide that the horses' shoulders 
will not be injured should the plows strike an obstruc
tion, there being yielding springs to prevent sudden 
jar, and the plow can be readily arranged to enter the 
ground to any desired depth. 

An electric horse unhitcher has been 
patented by Mr. Andrew J. Coffee. of Portland, Oregon. 
Combined with an electro-magnet is a lever with a stem 
loosely carrying an armatnr�, a spring for pressing the 
armature upward, with other novel features, for auto
matically nnhitching horses in engine and truck honses 
on a given signal. 

A bush hammer has been patented by 
lIfr. William Oppy, of Westerly, R. I. This invention 
consists of two gi bs placed between the side-plates, and 
provided with a tongue which fits into corresponding 
recesses in the cuttIng tools, whereby the latter are se
curely held, or can be easily taken out for sharpening or 
other purposes. 

A gate has been patented by Mr. J es
se H. Barton, of Brownsville, Tenn. It has battens 
so arranged that its horizontal bars may be convenient
ly depressed, or it may be easily adapted to provide a 
passageway for chickens and small stock, in conncction 
with various novel features C'f construction and the com· 
bination of parts. 

An ice 'tongs has been patented by Mr. 
Eli A. Collins, of Huntington, Ind. The tongs are so 
made that when closed the handles will be at a distance 
apart, to prevent injury to the hands, and the handles 
a re formed separate from the prongs, with straps and 
slots, that they may be secured to the prongs in any 
convenient manner. 

A cotton gin has been patented by Mr. 
Samuel D. Freeman, of Fort Thomas, Arizona Ter. 
This invention covers a novel construction for removing 
cotton fiber from the seed withont breaking it or bend
ing it sufficiently to injure it, leaving the fibers .traight 
and parallel, and of nearly quite full length as grown 
on the seed. 

A map and window shade case has been 
patented by Mr. John M. Sander, of Harrisburg, Pa. 
The case is provided with Ii spring roller, and is so made 
that maps and shades can be readily displayed and 
closed up, and when closed the case will exclude dust 
and water, and can be readily transferred from one 
place to another. 

A washing machine has been patent
ed by Mr. John M. Headen, of Pleasant Hill, Mo. A 
rotatable clothes-holding rack is arranged in a covered 
tu b in such a way that the clothes will be forced 
through the washing fluid by the rotation of the rack, 
and thus quickly cleansed without injuring them, the 
apparatus being simple and inexpensive. 

A pencil sharpener has been patented 
by Mr. Frank Worn, of Philadelphia, Pa. !t has an ex
terior case with a recess and a detachable holder fitted 
theret.o, with a serics of sharpening blades, so contrived 
that the pencil will be held firmly and centrally between 
the blades, so as to make a sharp point without danger 
of breaking it off. 

A device for withdrawing the pipes 
from driven wells has been patented by Mr. James 
Mericle, of Patchogue, N. Y. It consists of two grap
pling jaws made concave on their adjacent faces and 
linked together, olle of the jaws having a clevis or other 
device for attachment to a chain or other connection for 
applying power to the grapplers. 

A window bead fastener has been pat
ented by Mr. Charles R. Nelson, of New York city. 
Combined with a stop bead are washers and screws, the 
latter passing through apertures large enourh to per
mit moving the bead slightly in all directions, for the 
more ready adjustment of stop beads in relation to win
dow sashes, to prevent rattling. 

A folding top for school desks has been 
patented by Mr. William P. Conner, of Bloomsburg, Pa. 
The desk has an opening in its front and a leaf for clos
ing the same, cleats projecting beyond the edge of the 
leaf, and links pivoted to the inner sides of the desk, 
with other novel details, making a folding top which 
also closes the opening in the box of the desk. 

A chil d's carriage has been patented by 
Mr. Patrick Gallagher, of New York city. It has a fan 
supported on the rear part of the carriage and set in 
motion by a belt and pulleys actuated by the rotating 
axle, to which one set of wheels is rigidly attached, so 
the occupant will be fanned ,when the vehicle is in 
motion. 

An electric signal recorder has been pa
tented by Mr. Andrew J, Coffee, of Portland, Oregon. 
Combined with clockwork and an electro-magnet is 1\ 

printing lever, an additional clockwork for feeding a 
strip of paper, and other novel features, makiug an im
proved device for giving fire alarm signals, and for re
cording the signals by ink impressions. 

A screen for bird cages has been patent
ed by Mr. Samuel A. Bishop, of Smethport, Pa. It is of 
glass or sheet material, to be conveniently held by a 
simple form of hook outside the cage, opposite the bath 
tub and seed cup, to prevent birds from scattering water 
and their feed about, to the damage of the wall or furni
ture. 

A fastening for pocket book, purse, and 
hand bag frames has been patented by Mr. Louis B. 
Prahar, of Brooklyn, N. Y. Combined with a frame 
having a recess, a pivoting wire, and a torsion spring, is 
a latch with a rearwardly projecting fian,ge to come in 
contact with the side of the frame, so the latch will not 
be turned 80 far back as to break or injure the spring. 

A metal polishing composition has been 
patented by Messrs. Zebulon Jacobs and William 
Horne, of Salt Lake City, Utah Ter. It can be nsed on 
gold, sHver, zinc, copper, brass, and tin, without 
scratching, and consists of tripoli, coal oil, camphor, 
spirits of ammonia, and spermaceti, combined in speci� 
fied proportions and made into a paste. 

An end gate fastener has been patented 
by Mr. Joseph M. Reams, of Curwensville, Pa. This in
vention relates to devices for fastening the end gates of 
wagons or other vehicles, and has for its object to pro
vide simple, inexpensive. and effective fastenings, 
which may be quickly and easily operated, and readily 
applied to new or old vehicles. 

A wire fence machine has been patented 
by Mr. William J. Raymond, of Cherry Vale, Kan. 
Combined with a truck is a series of twisters mounted 
thereon, with mechanism for beating up pickets, devices 
for moving the truck operated by the beating up mech
anism, and other novel features, for building fences of 
twisted wire, and pickets or rods held by the wires. 

A cotton cleaner has been patented by 
Mr. John II. Poston, of Eufaula, Ala. It has a revolv
ing screen and air-exhausting device, with specially ar
ranged passages, to withdraw the dnst and dirt from 
the gin room and the condenser, whereby Ule lint is 
straightened out into better fiber, and the room render
ed healthier and more comfortable. 

A stump extractor has been patented 
by Mr. Alexander Logan, of North Sydney, Nova Sco
tia, Canada. It consists of a simple frame carrying a 
shaft and gear wheels, in connection with hook arms 
and chains, the machine to be anchored to another tree 
or stump, when a powerful leverage is easily brought to 
bear on the stump to be removed. 

A mosquito canopy has been patented 
by Mr. Robert Mitchell, of Atlanta, Ga. This invention 
comprises a top a<iJapted t.o snpport the sides of the 
canopy fabric and connected to a hanger or arm sup_ 
port, having opposite hinged frames with side arms 
which engage each other, so that by drawing on one arm 
both frames will be opened for the escape of insects in 
the space i)1closed by the canopy. 

A hair tonic has been patented by Mr. 
Leon Pierre Federmeyer, of Leadville, Col. It con
sists of tincture of Peruvian bark, tannin, sulphuret of 
potash, commtn salt, alcohol, water, and a perfume, 
compounded in proportions and after a manner speci
fled, to prevent and remove dandruff and stimnlate the 
growth of the hair, while being also a useful application 
for the skin. 

An apparatus for emptying privy vaults 
has been patented by Mr. Louis R. Sassinot, of New Or
leans, La. It is a combination and arrangement of a 
water tight tank or reservoir, either on a wagon or mak
ing part thereof, with various special parts and devices, 
and a disinfecting fluid and gas pipe and bnrner, where
by the obnoxious gases are destroyed, and vaults may 
be emptied by day as well as night. 

A log pusher �or saw mills has been 
patented by Mr. Robison W. Shelbourne, of Bland
ville, Ky. Pushers arc fitted in slide ways arrauged 
transversely to the carriage and outside of a truck or 
troul(h on which the logs are brought into the mill 
house, mechanism operating the pushers from the mill 
driving shaft, whereby the log is automatically pushed 
from the log truck on to the mill carriage. 

An apparatus for dyeing has been pat
ented by Mr. Joseph Hanson, of Philadelphia, Pa. 
Combined with a vat is a frame adapted to move hori
zontally, in connection with anot4er vertically movinl( 
frame, whereby the hanks or bunches of yarn may be 
dipped into and withdrawn from the coloring solu
tion automatically, in imitation of the motion of doing 
the work by hand. 

A music satchel has been patented by 
Mr. It'ugene Thayer, of New Yerk city. It has a flexi
ble cover, attached to the inside of which at each end is 
a pair of semi-ovoid end pieces, so arranged that when 
pieces of music are placed in the satchel their edges 
will nearly meet at the mouth, and the sheets will not 
receive a permanent cnrve to prevent their being again 
placed smoothly on a music rack. 

A vehicle spring has been patented by 
Mr. James R. Wright, of Portland, Oregon. This in
vention relates to springs mainly adapted for use on 
side bar vehicles, and covers a novel construction and 
combination of parts and details, whereby the spring 
plates are not SI1 bjected to any lateral or torsional strain, 
and so the spring will at all times rel(ulate itself to the 
weight imposed upon it. 

A steam radiator has been patented by 
Messrs. John Barnett, of New York city, and Charles S. 
Bavier, of Brooklyn, N. Y. The valve shell or casing is 
formed in one end of the steam chest or base, and con
tains a double valve, the sl2lndle of which turns in end 
pieces screwed in the si.m of the chest or base, an<l 
forming the ends of the valve chamber, and there are 
also other novel features of construction. 

A cigar rolling machine has been pat
ented by Mr. James W. Cameron, of New York city. 
It is operated 1)y tre�d,l�e, \\ �"i�:;''':Q lml'lcl;\ of toblJ,cCQ 

for the intended cigar being placed in a recess, where it 
is pressed and rolled into a shape, when a wrapper cut 
to proper shape is introduced at the butt end, and so 
held by the operator tbat it will be spirally wound 
around the cigar to quickly complete the manufacture. 

An oil separator has been patented by 
Mr. Eugene Polte, of  lIfagdeburg, Germany. It is an 
apparatus combining a steam nozzle with a cylindrical 
vessel held below it, the nozzle having a channel for 
conducting the water of condensation and oil into the 
vessel, with an outlet pipe especially arranged, and 
othcr novel features, to separate oils and fats from the 
water of condensation and exhaust stealll. 

A centrifugal speed indicator has been 
patented by Mr. Henry Herden, of Corning, N. Y. It 
consists in a slotted shaft and a two-armed lever pivotcd 
therein, with weights on the ends, in combination with 
an index and a spring for opposing the centrifugal 
action of the weights of the lever, with means for pre
venting the vibration of the weighted lever when the in
dicator is running at low speed. 

A lamp for magic lanterns has been pa
tented by Mr. Thomas H. McAl lister, of New York 
city. The wick tubes are arranged diagonally with 
reference to the axis of the lenses, so the two flames 
from which the light emanates overlap each other, there
by avoiding the dark space, and there is a metallic 
chimney with enlarged portion, a reflector, and a remov
able glass window. 

A process of photo-engraving has been 
patented by Mr. Charles T. Iago, of 55 Riversdale Road, 
Highbury, Middlesex Co. ,  England. It consists in first 
engraving the subject on wood in intaglio, then produc
ing the necessary contrast between the lines and surface 
of the block and photographing direct therefrom, pro
d ucing the relief block from the negative by any known 
photo-chemical or other mcthod. 

' 
. 

Card clothing for carding engines forms 
the subject of a patent issued to Mr. John T. Fallows, 
of Denton, Lancaster Co., England. Combined with a 
carding band on which carding teeth are held is an ad
ditional or supplementary helt, made of metal, to pre
vent the teeth on the band being forced out of pOFition 
or partly driven back through the foundation of the 
band. 

A combination garment has been pat
ented by IIIr. Abe. W. Mensor, of Jacksonville, Oregon. 
It is a lapel vest and overshirt with lapel bosoms, and a 
detachable series of cuffs and collars, whereby three 
garments are combined in one, a vest, ovcrshirt, and 
white or colored shirt or shirt front with cuffs and col
lars to match, the invention being an improvement on a 
former patented invention of the same inventor. 

A fence has been patented by Messrs. 
Robert Black and John Strachan, of New York city. It 
is made of tn bnlar iron, find designed more especially 
for use on elevated railway and other strnctures where 
the foundations are subjected to motion and jar. the 
horizontal bars or rails being secnred in the posts by 
screlY caps applied to couplings through which the rails 
pass, clasp rings of soft metal being nsed in the caps to 
grasp and hold the rails. 

A drill chuck has been patented by Mr. 
Charles E. Stone, of Amesbury, Mass. Combined with 
a hollow shaft having a countersank outer cud is a 
sleeve fitting over the shank, having a conically bored 
end, and a pair of blocks having beveled ends, which 
are received between the conically bored end of the 
sleeve and the countersunk end of the shank, with other 
details, for holding drills and other implemcnts in posi
tion for use. 

A beer pump has been patented by !fr. 
Patrick R. Greene, of Brooklyn, N. Y. The pump cyl
inder is of glass, and its ends have externally screw .. 
threaded rings, combined with metal mountings pro
vided with shells of non-corrosive metal, so that when 
the monntings are screwed to place liquid-tight j o ints 
will be formed between the cylinder and the non-corro
sive shel1s, making a non-corrosive pump for drawing 
beer and other malt liquors. 

The manufacture of tiles forms the sub
ject of a patent issued to Messrs. : Joseph Bayer and 
Emil Puchta, of Washington, Mo. The process con
sists in first washing the clay with water and passing it 
through a sieve, then drying, grinding, pressing into 
form, and finally baking, in order, with a purified clay, 
to make a tile of increased hardness and dnrability, 
which will not absorb water, and will afford protection 
against slipping. 

A phaeton spring has been patented by 
Mr. William J. Wayne, of Decatur, Ill. On the head 
blQck supported by the fifth wheel is secured a half 
elliptic spring, the ends bent upward and connected 
by shackle joints with the front ends of quarter elliptic 
springs secured on the under side of the body, all so 
arranged as to simplify the construction of the vehicle, 
avoid disagreeable motion, and allow the use of high 
buggy wheels. 

A compensator for wire ropes and 
cables has been patented by Mr. Richard B. Ireland, of 
Trenton, N. J. Comhined with the operating ropes or 
eables of a semaphore are a shifting lever and two 
wheels independently jonrnaled, over which the ope
rating ropes pass in opposite directions, eccentrically 
pivoted levers engalC(ing the rope-carrying wheels and 
connected with the operating leve1, to allow for the ex
pansion and contraction of wire rope and cables in ope
rating signals at a distance. 

A tube expander forms the subject of 3 
patents issued to Mr. William I. B. McHale, of New 
York city. This invention relates to an improvement 
in tube expanders employing rollers having their axes 
journaled or movable in slots in the heads between 
which the rollers are disposed, the tubular stock having 
longitudinal slots extending from the rear end to with
in a short distance from the front, in which slots 
cylindrical swages or rollers are held by a flanged ring 
surroundinlC( the rear end of the st.ock loosely, with other 
novel features and combinations of parts and details,  
in an implement for expanding the ends of tubes, and 
so the implement can be nsed in tubes of different dia
meters, 
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THE OLDEST METHODIST MINISTER IN 
PHILADELPHIA. 

U I  am the youngest old man in New York." said the 
Hon. William E. Dodge. a short time before he died. 
Mr. Dodge was indeed one of the sprightliest of old gen
tlemen. He was as active as most men of fifty, although 
he was about seventy.oJlve. Up to the time of his death, 
which came very suddenly, he was able to accomplish 
more work in a day than almost any of his partners or 
clerks could "et through with. 

In Philadelphia lives another '" young old man," ODe 
of the most venerable of Methodist ministers. lIe is as 
active, as hearty. and as cheery as was Mr. Dodge. He 
is the Rev. Anthony Atwood. honored and beloved D ot 
only by Methodists, bnt by good people of every per
suasion. Mr. Atwood might pass for a man of about 
sixty. but he is eighty-five. About fifteen years ago he 
told the writer that he hardly expected to do much more 
work. and that he thought a man of seventy might be 
considered to have rendered all the effective servlce he 
would be capable of. Yet, since that time, Mr. Atwood 
has done more ministerial work than many a younger 
man has accomplished. Some years ago he had a par
tial stroke of paralysis, which for a while disturbed his 
general health. He also suffered from a bronchial diffi
culty which threatened to be serious. From both of 
these dbmbilities he has now entirely recovered. ""VUh 
his snow-white hair.in its ample fullness. and his clear 
and ruddy complexi,on. he is the picture of a model pa
triarch, both in health and good nature. Although it is 
some time �ince Mr. Atwood has been in pastoral charge 
of a church, he preaches frequentJy, and is regularly at 
the G reen Street Methodist Episcopal Church on Com
munion Sundays, taking part in the sacramental serv
ice. 

The writer recently called on this venerable clergyman 
at his home, No. 809 North Seventeenth Street, Philadel
phia, and found him as cheerful and vivacious as in 
former years. 

H Well, Mr. Atwood, it looks like old times to see you 
looking so vigorous and hearty j but years do not seem 
to make you an old man. and you ,appear to enjoy quite 
as good health as most of the younger men." 

U My health," said Mr. Atwood, H is all I can expect, 
considering my age, which is now close to eighty-five. 
Since the stroke of paralysis which I had several years 
ago, I have not been able to preach with my former 
vigor. rfind that I am not :capable of a prolonged pulpit 
effort as of old. ,Words do not follow my thoughts as 
quickly as  they used to. But with this exception I am 
about as well as I have been for many years." 

U When I had that stroke of paralYSiS," continued Mr. 
Atwood, .. I resorted to a treatment which I found had 
been of great value to many others who were similarly 
affected. I had for many years known Dr. Palen, of 
Messrs. Starkey & Palen, who have done so much good 
with their Compound Oxyg-en, and I consulted him in 
reference to my case. I took the treatment at the Office, 
which was then in Girard Street. At once I began to re
ceive benefit. For some time I visited the office regu
larly and frequently. I took inhalations of the Oxygen 
until my health was so fully restored that I was in no 
further need. It gave me a new vitality, restored my 
general health, �and put my whole system in renewed 
good order." 

U You had Borne bronchial difficulty, did you not, Mr. 
Atwood ? "  

U Yes ; I had an irritation in my throat which was-quite 
troublesome, and threatened to be more so. I tried 
Compound Oxygen for this also, and was surprised not 
only to find �the completeness of the relief it afforded 
me, but the readiness with which it acted. I procured a 
. ,  Home Treatment " in' order to cure this bronchial 
trouble at my leisure; supposing the irritation would be 
slow to go away, as it is in the case of man y clergymen, 
who. after long years of pulpit servi ce, are attacked with 
soreness of the vocal organs. But I had occasion to use 
only a small portion of what was contained in the 
H Treatment." My throat became so much better that I 
had no occasion again to resort to the use of Oxygen." 

. .  And have you, since your recovery, had much occa
sion to m�e this remedy, Mr. Atwood ? "  

" Not a regular thing. at all ; only at long intervals. 
Once in a while. if I n eed a general toning up of my sys� 
tern, 1 can at the new office of Drs. Starkey & Palen
which, by the way, is an exceedingly beautiful and ron
venient place-and I take a few inhalations. From this 
I always receive�benetit and strength." 

. ,  You are, then, a firm believer in this method of 
treatment ? " 

"'Yes. very. very firm. You may say that I most heart
ily and thoroughly approve the treatment, and indorse 
Drt':!. Starkey & Palen as gentlemen whom I have known 
for years, physicians of repute and ability, in whom 1 
have entire confidence. They have done incalculable 
good with Compound Oxygen. I am glad that so many 
invalids have been brought to health by this means. I 
am glad, too, that people are becoming more generally 
acquainted with it." 

The experience of Mr. Atwood is an evidence that the 
virtues of Componnd Oxygen are not only for the ad
vantage of the young and those in middle life. There 
are many other instanceR on record in which persons ad
vanced in years have received. by means of this great 
vitalizer, renewal of health and prolongation of life. 
For further reference to these and for better acquaint
ance with the merits of Compound Oxygen write to Drs. 
STARKEY & PALEN, 1529 Arch Street, Philadelphia, Pa., 
for their pamphlet treatise. which will be freely mailed 
to any address. 

The charge for Insertion under this head is One ])ollar 
a line for each insertion ; about eiqht words to (£ line. 
Advertisements must be rece;ved at publication office 

as early as Thut'sday morning to appeal' in next iS8'lte. 

Jtitutifi � �mtri. tau. 
F(Yf' Sale.-A patent Boiler Fine Cleaner. A bonanza . 

Louis Duennisch, Sandusky, Ohio. 

Bound vols., Nos. 1 to 28, new series, SCIENTIFIC 
AM}JRICAN ; perfect. order. Highest offer takes them. 
Also unbound American .d.'nisans. E. H. Craige, 227 Ful
ton Street, Brooklyn, N. Y. 

For Sale-Pateut, dated April 6, 1886, Valve Gear for 
Reversible Engines. Address Box r>5, CinCinnati, Ohio. 

Emery Wheels of nnusnally snperior quality for wet 
grinding. The Tanite Co., Stroudsburg, Monroe Co., Pa. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

Wanted-Patented arltcles of merit to manufactnre 
on royalty. Electric Mfg. Co., 311 River St ..  Troy, N. Y. 

Nickel Plating.-Sole manufactnrers cast nickel an
odes, pure nickel salts, polishing compositions, etc. $100 
"Little Wonaer." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co. ,  Newark, N. J., and 92 and 9� Liberty St., New York. 

Grimshaw.-Steam Ji}ngiM Oatechism.-A series of 
thoroughly 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. lSmo, cloth, $1.00. For sale by 
Munn & Co., 31)1 Broadway, N. Y. 

Wm. Frech, Sensitive Drill Presses, Turret and Speed 
IJathes combined, Power Punching Presses, 68 W. Mon
roe Street, Chicago. 

Order our elegant Keyless Locks for your fine doors. 
Circular free. Lexington Mfg. Co . •  LeXington, Ky. ' 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway. N. Y. Free on application. 

The Knowles Steam Pump Works, 44 Washington 
St . •  Boston, and 93 Liberty St., New York, have just iM
sued a new catalogue. in which are many new and im
proved forms of Pllmping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Haswell's Enqineer's Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv
ing Tables. Rules. and Formulas pertaining to Mechan� 
ics, Mathematics, and PhYSiCS, Architecture, Masonry, 
Steam Vessels, Mills. Limes. Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway. New York. 

Machinery for Light Mannfacturing. on hand aud 
bum 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. 
If an invention has not been patented in the United 

States 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. ll"or instructions 
address Munn & Co. ,  SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. • 

Presses & Dies. Ferracnte Mach. Co.,  Bridgeton, N. J. 
Iron Planer, Lathe, Drill, and other machine tools of 

modern d esign. New Haven Mfg. Co., New llaven, Conn. 

Nystrom)s Mechanics.-A pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by .1 . W. Nystrom, 
C.E., 18th edttion. revised and greatly enlarged, plates, 
12mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
361 Broadway, New York city. • 

Tools, Hardware, and other specialties made nnder 
contract. American Machine Co., Philadelphia. 

Snpplement Catalogue.-Persons in pursuit of infor · 
matIOn of any special engineering, mechanical, or scien
tific subject, can have catalogue of contents of the SCI
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embra,cing 
the whole range of engineering, mechaniCS, and physical 
science. Address Munn & CO.t Publishers, New York. 

Miueral Lands Prospected, Artesiau Wells Bored, by 
Pa. Diamond Drill Co. Box 423, PottSVille, Pa. See p. 46. 

Hercules Lacing and Superior Leather Belting made 
by Page Belting Co., Concord, N. H. See adv. page 238. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers &. Co., Norwich, Conn. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram
ways. Trenton Iron Company, 'rrenton, N. J. 

Small Bench Lathes, with Countershaft, $16.00. Cir
cular free. T. �'. Welch & Co., 35 Batterymarch Street, 
Boston, Mass. 

Cyelone Steam Flu e Cleaners are the best. Crescent 
Mfg. Co., Cleveland, O. 

Curtis Damper Regulator for draught and steam pres
sure in boi1ers. Curtis Regulator Works, Bost.on, Mass. 

The Improved Hydraulic Jacks, Puuches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines. D. Frisbie & Co., Philadelphia, Pa. 
Tight and Slack Barrel Machinery a "pecialty. John 

Greenwood & Co., Rochester, N. Y. See illus. adv., p. 15S. 
Tnnneling Under the Hudson River. Giving fnll par· 

ticulars of the prosecntion of the work thus far.· With 
working drawings, in 21 handsome pIa-tes, showing all de
tails. By S. D. V. B urr. $2.50. For sale by Munn & Co . •  
361 Broadway. New York. 

Wanted.-An experienced cutler , with capital, to en
gage in manufacturing cutlery. Also want a hardware 
specialty to manufacture. Keokuk Cutlery Co., Keokuk, 
Iowa. 

Domestic Electricity. Describing all the recent in
ventions. Illustrated. Price, $3.00. E. & :F\ N. Spon, 
New York. 

HINTS TO CORRESPONDENTS. 
�ames and Address mnst accompany all letters, 

or uo attention will be paid thereto. This is for OUf 
iuformation, and not for publication. 

References to former articles or answers �onld 
give date of paper and page or number of question. 

Inq uirie .. not answered III reasonable time should 
be repeated; correspondents will bear in miud that 
some answers require not a little research, and, 
though we endeavor to reply to all, 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. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Book .. referred to promptly supplied on receipt of 
price. 

Minerals sent for examination shonld be distinctly 
marked or labeled. 

(1) J. W. asks : 1. Will a brass pipe ex
pand in length as a pressure of steam is gradnally let 
into it ? A. Yes. 2. How mnch in length will a brass 
pipe 4 feet long by 1 inch inside diameter expand as 
steam pressnre in it rises from 0 to 30 ponnds, also 60 
pounds ? A. 0'1 inch and 0'114 inch respectively. 3. Is 
there any metal, as a rod y. inch diameter, which, if 
placed within the pipe, will contract or remain sta
tionary, or nearly so, as the pressnre rises ? A. None. 
4. Will a large brass: pipe expand more: or less. than 
a small one ? A. The same. 

(2) H. C. M. asks : What will harden 
soft spots in a grindstone and leave it so it will wear 
away evenly ? A. We know of nothing that will pene
trate and harden the-spots. 

(3) F. A. W. says : I have made a 
Voss-Holtz electrical machine with a revolving plate 
8 iuches in diameter. It will when in good working 
order give a 2 inch spark, but is constantly changing 
or rather reversiug its poles. I had the same experi 
ence with a simple Holtz and also with a Wimshurst 
machine. Kindly give reason and remedy through 
your paper. A. Sometimes this happens owing to a 
slight displacement of the armature or stationary plate. 
See that i.!--Wfree from liability to move. 

�4)�. P. A.-The extreme depth of 
�ater in the Mersey River over the tunnel is, at high 
tide, 90 feet. The average thickness of solid rock be
tween the bed of thc river and crowu of the tnnnel is 
30 feet, aud nowhere less than 25. The height of the 
tunnel is 21 feet. The Nicaragua Canal would pass 
through a much healthier climate than the Pauama 
Canal ; the obstacles would not be so stupendons; the 
line to be cut would be less, as Lake Nicaragua 
wonld be utilized ; it wonld present a shorter line 
from the North Atlantic to the North Pacific ; but it 
would have to employ locks. The cost would be less 
both in men and money. 

(5) .. Inquirer " asks the method of 
finding the hcight of a conical frustnm containing 20 
ponnds of lead, the diameters of its faces being 3 
inches and 1% inches respectively. A. The volume of 
20 pounds of lead must first be fonnd. The specific 
gravity of the metal being 11 '363, and the weight of 
a cubic foot of distilled water at 0° C. being 62'418 
pounds, it is a simple calculation to fiud the number 
of cnbic inches of lead which will weigh the required 
uumber of pouuds. This must then be pnt equal to 
the volume of a conical frustnm which is given by 
the following formula: 

11= i h (al + Val a. + as) 
in which al and a' are the respective bases and h the 
height. The area of a circle being 7t r2, we have all 
the data in the above eqnation except h. But we have 
found the value of v by the previous calculation. The 
equation may therefore be solved for h, giving us the 
result desired. Or, the formnla may be stated as fol
lows, omitting the separate calculation of the areas of 
the two circles : 

v=! 7th (r2 + rR + R2) 

in which r=lY. inches and R=� inches. 
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if the nail be too long, cnt .awav some of the middle 
part of the edge only. By these means the nail is 
rendered elastic and yielding, and the corners are reo 
lieved from the pressure that caused the pain and in· 
flammation. 

(9) A. B. asks what to wash lamp chim
neys in so they will not crack. A. Place the chimneys 
in cold water, and then gradually heat until the boil· 
ing point is reached, then allow them to cool slowly. 
By repeating this operation several times, the glass 
will ' become thoroughly annealed, and no fear of 
cracking need be had. 

(10) G. S. asks : 1. What will stic� sheet 
lead to cardboard ? A. See list of . .  Cements " given 
in SCIENTIFIC AMERICAN StJPPLEMENT, No. 158. 2. 
Is there any way to curc dreaming ? A. Do not lie on 
your back, aud be careful to keep your stomach in 
good condition. Children sometimes have article s 
tied to them, s

'
o they .rill not tnrn over on their 

backs while asleep, as a preventive of distnrbing 
dreams. 3. In what proportions is tincture of canthar
ides used for the hair, and how is it to be applied ? 
A. Scald black tea, 2 ounces, with 1 gallon of boiling 
water, strain, and add 3 ounces glycerine, tincture of 
cantharides J.2 ouncc, bay rum 1 quart. Mix well, and 
perfume. Apply by rubbing on the head. 

(11) W. W. N. asks for the component 
parts of Leclanche battery porons cnp and prism. A. 
Manganese dioxide aud carbon (graphite or powdered 
coke) with dnst sifted ont, are used about half and 
half for porous cup. For ;prismA, a paste of 40 
parts mangauese dioxide, 52 of carbon, 5 of gnm lac, 
aud 3 of bisulphate of potash, is compressed by a 
pressure of 300 atmospheres, at 100° C. 

(12) J. H .-Alum gives excellent results 
when it has been found desirable to clarify muddy 
or turbid waters. Ammonia water will precipitate all 
iron in solution, but is not likely to be as successful 
a clarifying agent. 

(13) L. D. P. asks what to add to nickel 
solution of double snlphate aud ammonia to throw 
down any copper or iron that may be in it. Also, what 
will throw down the nickel itself ? A. If the solntion 
is acid, any copper present will be precipitated by 
hydrogen sulphide. Ammonia snlphide will precipi· 
tate nickel. See auy work on qualitative analysis. 

(14) J. L. D. asks : What will take the 
place of common reddish shellac, that is, colorless or 
nearly so ? '['he coating desired should be waterproof, 
and not dissolve at a test of 110° Fah. Shonld be tasteless. 
A. Try gum sandarac 1 ponnd,clear turpentine 6 onuces. 
rectified spirit (65 over proof) 3 pints ; dissolve. India 
rnbber cut in fine shreds and dissolved in carbon di
sulphide or chloroform forms an excellent water
proof varnish. 

(15) N. L. S. writes : How do minstrels 
use cork to blacken their faces and hands, and what 
makes it shiue ? 
A. Take best lampblack . . . . . . . . . . . . . . . . . 1 grain. 

Cacao bntter. . . . . . . . . . . . . . . . . . . . . . . •  6 grains. 
Oil of neroli . . . . . .  . - . . . . . . . . . . . . . . . . . . .  5 drops. 

Melt the cacao bntter, add the lampblack, and while 
cooling make an intimate mixtnre, adding the perfume 
toward the last. 

(16) F. B. writes : In refinishing furni
ture, I know of no way to remove ink staius. Can you 
give me a simple method ? A. Mix 6 0nnces of spirit 
of salt and J.2 ounce of powdered salt of iemons, Drop 
a little of this mixture on the stains, and rub well 
with a cork nntil they disappear, then wash off with 
cold water. 

(17) Information desires the composi
tion nsed for making silicate slates. A. We should 
think they could be made with pulverized slate or 
quartz moistened to the consistency of a thick fluid 
with water glass, aud colored with powdered charcoal 
or bone black. Then apply with a brnsh like a paint 
to the required suriace. 

(18) A. L. Z. asks : What is the best 
method of collectinglvery fine, flat, scaly gold from 
an anriferous sandbank ? A. Wash it through sluice 
ways or tronghs over mercnry, and then distill the mer
cury, leaving the gold behind. Simple pau washing will 
answer if the gold is in smali quantities. 

(19) W. H. T.-The removal of super
fluous hair from skin is possible both by meaus of de
pilatories and by electricity. The former are mostly 
preparations of sulphide of barium or sulphide of 
calcium, and the process by electricity is very slow, 
each hair root having to be killed separately. 

(20) J. W. asks (1) whether the smoke 
of tobacco which has been filtered throu((h cotton bat
ting is reudered comparatively harmless. A. It is cer
tainly rendered less poisonous, but the " comparative 
harmlessness " depends upon the individual. 2. How 
mauy candle power lamp of an incaudescent electric 
lamp will be equal to a common gas flame ? A. An 
ordinary burner consuming 5 feet of the New York Gas 
Company's gas per hour gives a light equal to 23 can
dles, wbile the ordinary Edison incandescent lamp burns 
with a brilliaucy equal only to 16 candles. 

For Sale Cheap-State rights for patent Nail Holder, Astronomical Telescopes, from 6" to largest size. Ob· 

(6) R. M. C. asks for details of a 14 
inch hollow wall, designed to keep out the damp. A. 
Such a wall is formed of two casiugs with a space 2 
inches wide between them, the ontside casing being 
one brick, or 8 iuches, in thickness-and the inside cas
ing half brick, or 4 inches. The bricks of eaeh casing 
are laid in the ordinary manner, either in the usual 
runuing bond or, if it is preferred, iu Flemish boud . 
The two casings are connected together by the inser
tion of galvauized iron or other ties in every fourth 
cou rse in height aud at distances apart of about 30 
inches. Ties are mauufactured for the pnrpose in va
rious designs. The base of the wall is huilt solid 
up from the footings to just above the ground l ine, 
where it is covered on top with a damp course of 
asphalt or some other suitable material, impervious to 
moistnre. The casings are then built upon the asphalt 
with the two inch space between them, forming a 
gutter to receive and carry away any water that may 
get in. This gutter is constructed with a slight fall 
and is connected with the drains. Care must be taken 
to place over every window and door frame a strip 
of sheet lead or zinc of a width a little greater than 
that of the frame, so that any water which may fall 
upon it shall drip off into the gntter below. A house 
built with hollow walls, properly constrncted of good 
materials, will be perfectly dry. 

(21) J. F. writes : I have in use por
celain enameled jacket kettles for melting beeswax 
from which the enamel has come off partly; how can I 
repair the kettles ? A. It i. not likely that the defective 
portions can be repaired. The enameling is baked on 
the iron, aud so when broken cannot well be replaced 
unless the entire enamel is removed. 

to hold in the left hand. Address A. L. Wheebock, servatory Domes, all sizes. Warner & Swasey, Cleve-
Buffalo. Erie County, N. Y. land, O. 

Sole Right to Adjustable Mirror, patent No. 314,771, 
with valuable improvement, for $400. Stearns K. Ab
bott, Box 100, Charlestown, Mass. 

Wanted. -A Mechanical Draugbtsman wanted to go 
West. One acquainted with wood working machinery 
preferred. Steady emplyment to a sober and industri
ous man. A ddress, with full particulars, stating wages 
expected, etc . •  H Western," P. O. Box 773, New York city. 

Billings' Patent Adjustable Tap and Reamer Wrench
es. Billings & Spencer Co., Hartford, Conn. 

Cushman's Chucks can be found in stock in all large 
Cities. Send for catalogue. Cnshman Chuck Co., Hart
ford, Conn. 

The Windmill as a Prime Mover. Compreheuding 
everything of value relating to windmills, their use, de
sign, construction. etc. By A. R. Wolff. With many 
flne illustrations. (Shortly.) Svo, cloth. Price, $�.OO. 
For sale by Munn & Co., 361 Broadway. New York. 

(22) E. F. S. writes : I wish to obtain 
(7) G. W. asks what it is that is put on information on blning ir<9n so it will be durable ; some 

Our Millionaires 

paper, so, when yon breathe on it, it will in a few 
seconds blaze np in a flame. A. Perhaps it may be 
phosphorus. Whatever it may be, onr advice is to 
leave it alone. It cannot be a desirable article to have 

riding bridle bits that are iulaid with silver. What 
proce�s mnst I use ? A. We know of nothing but heat 
for bluing that will be permanent. The heat will also 
tarnish. the silver inlaying. We can only recommend 

do Dot find all their investments golden, by any means. around. you to polish the whole bit. 
But an investment in Dr. P"ce's " Golden Medical Dis- (8) E C M. sa,

.
·s : In your issue of I (23) B. E. T. B. asks. (1) for the best covery " is certain to prove a good one. It cures cough, . .  

consumption, bronchitis. sick headache, skin diseases, March 6. query No. 32, W. T. W. A. asks for a reo recipe for stereotyper's paste. A paste for paper that 
dyspepsia, costiveness, scrofulons diseases, chins and . medy for ingrown nails. An excellent one, affording is high1y adhesive, and that will stand considerable 
�ever, and dumb ague. It reaches the blood, and through/! almost immediate relief, is the following, viz. : With heat. A. We are advised by one of the large .tereo
It the whole system. Agreeable to take, permanent ifl a piece of glass or a file- scrape along the top of the I type makers that the paste is composed of the fol
Its results. By d� nail until it is very thin in a line with the toe ; then, lowing ingredients : Water, flonr, starch, gnm arabic, 
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alum, and whiting. The best of flour and starch are I SUPPLEMENT, Nos. 87 and 125, for spongy iron. 2. 
to be used. These foregoing articles, excepting the What is the temperature at which water dissociates in 

whiting, are thoroughly mixed, and heated by steam. iron pipes ? A. Water does not dissociate in this way, 

When the mass is thoroughly homogeneous, sufficient but is chemically decomposed, giving up its oxygen 

whiting is added to give stiffuess. 2. Some prepara- to the iron at a red heat. 'I.'he temperature at which 

tion that will fasten celluloid to iron or wood. A. water can be dissociated has been variously placed at 

A. About 1 to 10. 4. Is it necessary that the mixture 
of gas and air should be compressed before it is  ex· 
ploded ? A. No. 5. Will not a gas engine work with 
mixture of gas and air exploded without compressing? 
A. Yes ; bnt not so well in engines of the present con
struction. 

Take of : between 4,0000 and 7,OOOQ Fah. 
(47) H. B. N. asks : What wire and cores 

Gum shellac . . . . . . . . . . . . . . . . . . . . . . . . .  1 ounce. 
Camphor . . . . . . . . . . . . . . . . . . . . . . . .  ' "  1 
Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

Dissolve and filter. 

(24) G. O. asks whether there is any dif
ference in the pressure on the slides of an engine 
whether�the engine runs over or under. A. When the 
engine runs over (as it is called), or the upper half crank 
stroke is from the cylinder, the whole pressure is down, 
while in the opposite direction it is npward. If the 
slides are over and under the rod, as in a locomotive, 
the pressnre is against the npper slide in running 
ahead, and vice versa. 

(25) F. A. G. asks the most practical 
way of driving a countershaft at right angle with 
main line, and on same level. A. Use a belt held at 
the desired angle by two idler pulleys on. vertical shaft. 
They are sold by machinery dealers. Bevel friction 
pulleys are not reliable. 

(26) E. E. R-There is no blacking you 
can put on a stove to keep it blacked that will not 
burn off if the stove gets red hot. 

(27) J. D. B.-The refractive index of a 
few liquids is as follows : Water 1'336, alcohol 1'372, 
muriatic acid 1'410, nitric acid 1'�10, sulphuric acid 
1 '434, olive oil 1'470, oil of turpentine 1'475, cajeput 
oil 1'483, castor oil 1 '490, beech nut oil 1'500, balsam 
copivi 1 '528, Canada balsam 1'549. oil of cloves 1 '535, 
oil of aniseseed 1 '601, balsam of tolu 1'628, oil of cassia 
1'641, sulphuret of carbon 1'768. 

(28) H. E. H. asks : 1. Can a spring mo
tor like those described in SCIENTIFIC AMERICAN SuP

PLEMENT. Nos. 142, 146, 147, 148. and 150, be made to 
propel a small boat (a Barnegat sneak boat about 10 
or 12 feet long) ? A. Probably a spring mot.or could be 
arranged to drive a small boat for a short d istance; 
bnt we think it would be easier to row the boat than to 
wind the motor. 2. Can you give me the address of any 
one that could make them for me ? A. We do not know 
of any one regularly engaged in the manufacture of 
spring motors. 3. Do you think the motor advertised 
by the Electro-Dynamic Company of Philadelphia in 
SCIENTIFIC AMERICAN EXPORT EDITION for Septem
ber. 1885, page 206, would do ? I want to use this boat 
for fishing and hunting. A. It is hardly Jarge enough 
for your purpose, but possibly the same company can 
provide you with an electric motor which wonld an
swer. 

(29) E. G. H. asks:  1. What will be the 
result if a rnbber balloon is partly filled with air, 
and a vacuum produced around it ? A. The air in 
the bag will expand. 2. A recipe for a good liquid 
glue for small woodwork, inlaid work, etc. A. See 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 14. 

(30) J. G. writes : 1. Can you give me 
usual proportions of each article nsed i n  componnd
ing benzine drier, also of turpentine drier ? A. The 
addition of certain chemical substances rich in oxygen, 
such as borate of manganese, litharge, minium, etc. , 
with turpentine constitntes driers. The benzine is said 
to be used in partially replacing the turpentine when 
the so-caJJed benzine drier is made. The proportions 
vary with different manufacturers, and it is impossi
ble to obtain exact formnlas. See Condit's Painting 
and Painters' MateriaJs. 2. What is the simplest and 
cheapest method you know of for lighting gas by 
electricity for family nse on small scale, say 4 to 8 
bnrners ? What appliances do you know of for facili
tating use of personal electricity in lighting gas with the 
finger after collecting electricity by friction of feet on 
a carpet? A. We know of no simple electric lig;hter as 
asked for ; the ordinary electric lighter is covered by 
numerous patents . No appliances are nsed for facili
tating use of personal electricity ; shuflling the feet 
over a woolen carpet will ena ble any one to thus light 
a gas burner. 

(31) P. H.-Chimneys with draught 
elbolV on top draw only when the wind bJ ows ; at 
other times the draught elbow is of no value. Chim
neys may be in height from 20 to 100 times their 
interior diameter, and should ordinarily be of equal 
interior size throughout. 

(32) G. B. C. asks the best way to 
harden large steel plates, so as to keep them from 
springing. A. We knolV of no way of hardening large 
plates without warping. The usual way is to draw 
the temper and straighten with the hammer. 

(33) C. E. K. writes : Can telegraph 
operator's paralysis, in any stage, be remedied or per
manently cured by any doctor. or can it be done with 
gymnastic exercises in any form ? A. What your arm 
needs is rest of its muscles. There is an incipient 
paralysis. caused by long and over-fatiguing use. 
This almost surely will increase if the same use is con
tinned. Medicine can be of but little service. Your 
right hand and arm must have rest. You can do this 
by learning to nie the left ; it takes time and patience. 
but it can be done, and is well worth the doing, for 
it will free you from your trouble. 

(34) C. R W. asks information with re
gard to the curing of hickory, oak, and ash timber, to 
keep it free from the worms. A. Your cheapest method 
is to satnrate the timber with a solution of bichloride 
of mercury (corrosive sublimate). Make a tight box of 
snfficient size, pack in the timber, and pour in the so· 
lution so as to cover all several inches deep. Let it re
main twenty-four hours, and remove it. You will find 
that no worms will toueh it. The expense is not great. 
for one part of the bichJoride in a thousand of water 
is sufficient. The. solution is of course poisonous, and 
must be kept with care, but the timher when dried is 
not in any way injurious to workmen or others. 

(35) J. R asks : 1. What is iron sponge, 
and how is it made ? A, See SCIENTIFLC AMERICAN 

(36) L. J. P. asks : 1. How many pounds and how many layers of wire will make the strongest 
will one gallon of air sustain in water ? A. About 8� electro magnet, nsing six or eight cells Bunsen bat
pounds, or the weight of a gallon of water less the tery ? Also, how many feet of wire it will take ? A. In 
weight of a gallon of air. 2. Can a cord belt be general terms, the larger the core, with wire corre
manufactured so that it will be endless and have no spondingly heavy. the greater would be its power. 
lumps, where it is  connected, to throb in passing over The wire should be of length sufficient to produce 
small pulleys ? A. There are no such cords in market, I three or four ohms resistance. Hence its size 'and 
but the splicing should. be done so neatly that there is length would depend on the core. 
no pereeptible throb. MINERALS, ETC.-Specimens have been 

(37) K. F. writes : 1. Can you tell me received from the following correspondents, and ex

how to raise Canary birds ? Should the male bird be 
kept in the same cage until the young birds are 
ready to fiy, or should it be separated when the 
female is ready to sit ? A. It is not necessary to 
separate the birds. The male generally waits on the 
hen bird while she is sitting. There are several books 
on the care of Canary birds, snch as .. Canary Birds;  
a Manual of Useful and Practical Information for Bird 
Fanciers , "  price $1.00. 

(38) G. H. C. desires a positive cure for 
" Fetter's salt rheum." A. Wash the parts affected 
with Castile soap and water; dry with a soft cloth ; 
then wet with tincture of iodine, and let it dry ; after 
which appJy citrine ointment, made by dissolving 1).2 
ounces mercnry in 3).2 ounces nitric acid. Stir till 
effervescence ceases. Heat 16).2 ounces lard to 200" 
Fah. in an earthen vessel. and add the solntion. stir
ring constantly until thoroughly amalgamated. 

(39) C. E. M. asks : 1. Is there any rule 
for finding the proportion between the pressure re
quired to crush or collapse a boiler and the pressure 
required to burst it ? A. No. The form, size, and thick
ness of metal determine this. 2. Has there been an engine 
made using the electric magnet as a motive power ? 
A. Yes ; many. 3. What is the general plan of com
pressed air engines. and what pressure is usualiy used ? 
A. Similar to steam engines. See SCIENTIFIC AMERI' 

CAN SUPPLEMENT, No. 309. 4. What is the condition 
of the United States navy now ? A. A great many 
officers, but a very poor show of vessels. See report 
of Secretary of the Navy. Yonr question on book
keeping is too vague for answer. 

(40) M. A. M. asks : 1. Why does the 
water of Lake Geneva, Switzerland, rise and fall so  
suddenly,? A. From nnequal barometric pressure and 
local winds. 2. If a piece of ice containing a large 
air bnbble be allowed to thaw rapidly, will it thaw a 
particle inside so long as the walls remain intact ? 
A. It will not. 3. At about what date in the earth's 
existence did the glacial period begin ? A. Several 
million yellrs ago. 4. Was it a sudden transition from 
heat to cold ? A. ProbabJy not. 5. What is supposed 
to have been the cause ? A. PossibJy and probably a 
change in the position of the earth's axis. 6. Has there 
been more than one such period? A. Snpposed to have 
been two. 7. What book will give me the most informa
tion on the formation, changes, etc., of the earth np to 
the present time, in simple language. easily understood ? 
'" The whole thing in a nutshell . "  A. The whole thing 
cannot be put in a nutshell. See Dana's Geology. which 
we can send for $5.00, and SCIENTIFIC AMERICAN SUP
PLEMENT, Nos. 1, 268, 427, 400, 419, 398. on glacial 
period . . 

(41) H. C. F. desires a method of pre
serving natural flowers. See answer to query 82 in 
SCIENTIFIC AMERICAN for October 24, 1885. 

(42) C. W. MeC. asks rules for centering 
the large speculum of a Newtonian refiector on a star. 
A. For centering the large mirror. remove the eye
piece, and look into the small mirror with the tele
scope turned to the light of the sky. Adjnst the 
mirror so that the cdge of the mouth of the tnbe will 
correspond with the edge of the mirror and the field 
appears ronnd, with the small mirror in the center. 
2. Do you know of any substance except selenium 
which, when placed in the sunlight, the light will be 
changed to electricity ? A. Selenium does not change 
sunlight into electricity. Sunlight simply affects its 
conductivity for electricity. A thermo-electric pile. de
scribed in any work on physics, converts radiant heat, 
of which light is probably a modification, into elec
tricity. It is constructed of various substances, some
times of alternate bars of bismuth and antimony. 

(43) A. B. C.-The same weight of metal 
forms a stronger column when hollow than when 
solid. If of the same diameter. the solid is the 
stronger nnder all conditions. The thinner metal of 
a hollow column would be more quickly affected by 
direct exposnre to a high heat. 

(44) W. D. V. B. asks : How many feet of 
gasoline gas is eqnal to 1 ton of coal for cooking pur
poses ? A. It is very hard to get at any practical ratio, 
as the economy of gas in cooking arises from the 
ease of extinguishing it when not being ·nsed. With 
coaJ gas for each pot hole, allow eight feet per hour in 
burning ; for each oven. double the amount. Pure 
gasoline gas would be consumed in smaller quantities. 
abont one -eighth to one-tenth the above amount. 

(45) T. R G. asks : Does the stern or 
bow swing aronnd when a sail boat is brought about ? 
A. Both swing aronnd. the boat going in a curve, and 
its keel keeping pretty closely to the series of chords 
of the curve. 

(46) S. J. asks : 1. How many volumes 
of air are required for the complete com1mstion of one 
volume of illuminating gas in an inclosed chamber? A. 
It depends on the composition of the gas. For pure 
hydrogen, two and a half volumes ; from that np to 
ten or fifteen for a pretty wide range of illuminating 
power may be taken. Ten volumes would be a good 
basis for coal gas. 2. What is the increased volume of 
air for every degree of heat added ? A. None. 3. What 
is the proportion of air and gas used in gas engines ? 

amined with the results stated. 
B. B.-'l.'he specimen appears to be a piece of mica

ceous iron_ore. The value of the ore can onJy be deter
mined by an assay, costing from $12.00 npward ac
cording to number of constituents determined. 

INDEX OF INVENTIONS 
F o r  "'hleh Letters Patent of the 

United States ",ere Granted 

April 6. 1886. 

A.ND EA.CH BEA.RING THA.T DA.TE. 

[See note at enl). of list about .copies of these patents.] 

ACids, apparatus for concentrating, J. Hughes . . . . 389.552 
Alarm. See Water alarm. 
Arches, forming artificial stone or concrete, P. 

H. J ackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.296 
Automatic gate, T, E. Wilson . . . . . . . . . . . . . . . . . . . . . . .  339.249 
Axle box. car. G. Condery et at . .  . . . . . . . . . . . . . . . . . . . . 339.269 
Bagasse furnace, R. Marsa . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,dll 
Baking apparatus, W. Smith . . . . . . . . . . . . . . . . . . . . . . . .  389,228 
Banker's note case. D. Heaton . . . . . . . . . . . . . . . . , . . . . .  339.178 
Bar. See Harvester sickle ba,r. 
Basting machine, W. Duchemin . . . . . . . . . . . . . . . . • . . .  339.536 
Bathtub fittings. J. Demarest . . . . . . . . . . . . . . . . . . . . . . . .  339.386 
Bed, folding, C. F. Hop! . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 339.414 
Bed. folding. 1. Levv . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 33!U39 
Bedstead, folding, B. lP. Farrar . . . . . . . . . . . . . . . . . . . . . . 339,283 
Bell, car gong, J. Stephenson . . . . . . . . . . . . . . . . . . . . . . . .  3:39.342 
Bench hook, A. J. Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,602 
Bicycle saddle, W. H. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . 339,289 
Bird cage screen, S. A. Bishop . . . . . . . . . . . . . . . . . . . . . .  &9,366 
Blackboard walls, composition for, J. A. Dit.ch . . . .  339,155 
Bleaching powder, manufacture of, E. Solvay . . . . .  339,493 
Blind operating. device, D. H. Royer . . . . . . . . . . . . . . . 339,326 
Blower and heat regulator, N. Poulson . . . . . . . . . . . . .  339,4.65 
Board. See Organ sound board. 
Boiler. See Steam boOler. 
Boiler explosions, preventing, W. Iritcomb . . . . . . . 339,598 
Boiler furnace, steam, J. Cannan . . . . . . . . . . . . . . .. . . 33�,143 
Boilers, purifier of the water of steam. E. W. Van-

duzen . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . .. . . . . . . . . . . . . . . .  339.244 
Book leaf holder and support, J. F. Morton . . . . . . . . 339.202 
Book, writing and drawing, W. H. Lamson . . . . . . . .  339,196 
Boots and other hollow felt articles, machine for 

hardening seamless felt, W. P. & N. F. Hyatt .. 339.554 
Boots and shoes. manufacture of, Gascoine & 

Royce . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.286 
Boring machine, square hole. A. E. & J. C. Lake . .  339.195 
Boring tool and holder, combined. S. P. Graham . .  339.544 
Bottle stopper, W. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . .  3:39,592 
Bottle washiug machine, F. J. Snyder . . . . . . . . . . . . . .  839,838 
Box. See Car axle box. Cash box. Miter bo". 

Paper box. Show box. 
Box fastener. J. T. Weihe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 839,507 
Brake. See Car brake. 
Bridle. R. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,474 
Brush, rotary wire, T. C. Root . . . . . . . . . . . . . . . . . . . . . . . 339,585 
Brushes and combs, device for cleaning, J. O. 

Brookbank . . . .  . . . . . . . . .  . .  . .  . . .  . .  . . . . . . . . . . . . . . . . .  339,137 
Buckle and buttonhole clamp, suspender. Carter 

& Cburchill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,374 
Buckle. harness. Cramer & Langworthy . . . . . . . . . . . . 339.528 
Bnckle, harness, S. U. Tarney . . . . . . . . . . . . . . ' " . . . . . .  839,234. 
Bull ringer. T. Butterworth . . . . . . . . . . . . . . . . . . . . . . . . . .  339,526 
Burnishing machine, C. J. Addy . . . . . . . . . . . . . . . . . . . .  339,511 
Butter moulding machine, A. H. Bingham . . . . . . . . .  339,364 
Button attachiug machine, Slater & Lamoreaux . .  339.837 
Button fastener, E. Ivins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;jStJ,555 
Button fastener. J. Ramsay . . . . . . . . . . . . . . . . . . . . . . . . . . 339,467 
Button or stud. H. H. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . 339.151 
Cable coupling, Gale & Hawley . . . . . . . . . . . . . . . . . . . . . 339,399 
Cables underground, apparatus for laying subma-

rine. H. C. Spalding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,341 
Calipers. adjustable interior, A. Heydrich . . . . . . . .  339.410 
Can opener, n. Axten . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  339.515 
Cans, nozzle, etc., for, E. R. Deverall . . . . . . . . . . . . . . .  839,533 
Canvas stretcher, C. F. Dodge . . . . . . . . . . . . . . . . . . . . . . .  339.276 
Cap and faucet. sealed. W. Longman . . . . . . . . . . . . . . .  339.198 
Car brake, G. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 339.284 
Car brake, C. M. Sturgis . . . .  . . . . . . . . . . . . . . . . . . . . .  339.579 
Car coupling. W. H. Adams et al . . . . . . . . . . . . . . . . . . .  339.358 
Car coupling, A. D. Babcock . . . . . . . . . . . . . . . . . . . . . . . . .  339,517 
Car couJ!ling, J. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,261 
Car coupling, R. H. Dowling . . . . . . . . . . . . . . . . . . . . . . . . .  339,156 
Car coupling, T. P. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.392 
Car coupling, R. D. Giles . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,543 
Car coupling. McAleer & Johnston . . . . . . . . . . . . .. . . . .  339.568 
Car coupling, Myers & Morrison . . . . . . . . . . . . . . . . . . . . .  339,575 
Car coupling, T. L. Rivers . . . . . . . . . . . . . . . . . . . . . . . . .. . . 339,4.75 
Car coupling, J. W. ':J.1homason . . . . . . . . . . . . . . . . . . . . . . 339,498 
Car coupling, If. Yeiserq . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,SW 
Car coupling links, manufacture of, C. W. Hod-

getts . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,412 
Car platform, safety door for railway. F. Lap-

pin (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,709 
Cars, platform gate for railway, J. P. Harrison . . . .  339.171 
Carburetor. natural gas. W. Herlehy et at. . . . . . . . . .  339.177 
Carding engines. card clothing for, J. T. Fallows .. 339.394 
Carding- machines, do1fer comb head for, Proctor 

& Knowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.581 
Carriage. child's. P. Gallagher . . . . . . . . . . . . . . . . . . . . . . .  339,400 
Cartridge shell, H. W. Libbey . . . . . . . . . . . . . . . . . . . . . . .  339.306 
Cartridge shell holder. W. H. Fisher . . . . . . . . . . . . . . . .  339,396 
Carving machine, R. '1\ Markee . . . . . . . . . . .  ' . . . . . . . . . .  339,444 
Case. See Banker's note case. Eyeglass case. 

File case. Watch case. 
Cash box, Hubbard & Brownell . . . . . . . . . . . . . . . . .. . . . .  3.39,420 
Caster. Carroll & Creighton . . . . . . . . . . . . . . . . . . . . . . . . . 339.373 
Casting medallions, tiles, picture frames, mould-

ings, etc., composition of matter suitable for, 
Barnes & Emack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,519 

Chair. See Hammock chair. Reclining cbair. 
Check ease, R. G. Hauford. Jr . . . . . . . . . . . . . . . . . . . . . .  339,290 

Cheroot.·' cigarette, and Cigar bunch machine, J. 
S. Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,403 

Chuck, C. W. Shartle . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  339,336 
Chuck, drill, C. E. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,595 
Churn, C. A. Lorenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,308 
Churn, J. L. 'I'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.495 
Churn, 1. W. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.505 
Churn, R. A. Wooldridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.243 
Clamp, J. K. Bittenbender . . . . . . . . . . . . . . . . . . . . . . . . . . 339,367 
Cleaner. See Cotton cleaner. 
Clock, night, C. H. Shaw. . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  339,220 
Clocks, step-by�step mechanism tor electriC, J. E. 

Carey. . . . . .  . .  . .  . .  . .  . .  . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . .  . . .  339,264 
Clod crusher and pulverizer, T. F. Emans . . . . . . . . . .  339,391 
Closet. See Water closet. 
Clothes line fastener. J. J. Hughes . . . . . . . . . . . . . . . . . .  339,551 
Clutch, E. D. Mackintosh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.310 
Clutch, friction, J. W. Blodgett . . . . . . . . . . . . . . . . .. . . . .  339.259 
Cocoa, preparation of extract of. G. Brownen . . . . .  839.262 
Cock, stop and waste. Murphy & Low . . . . . . . . . . . . . .  339.816 
Colfee huller. J. Guardiola . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.288 
Collar and saddle. combined breast, C. G. Calo . . . .  339.372 
Collar. stock. J. H. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . 339.214 
Comb, See Curry comb. 
Comb and comb cJeaner, combined, E. II. 

Cochen . . . . . . . .  . . . .  . . . . .  . . .. . . .  . . .  . . .  . . . . . . .  . .  . . .  . . .  339.380 
Combustion and preventing the formation of 

smoke, forming a perfect, J .  A. 'rreacy . . . . . . . . . aii9,600 
Compound engi.ne, reversible single-acting, J. H. 

Eickersholf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,281 
Compound engine, single-acting, J. H. Eickers-

holf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  839.280 
Copying device. W. Griffith . . . . . . . . . . . .. . . . . . . . . . . . .  339,186 
Corset, J. R. Rheubottom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.320 
Corset waist, C. A. McGee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,313 
Cot and seat, convertible. L. Banks . . . . . . . . . . . . . . . . . 339,1:11 
Cotton cleaner, J. H. Poston . . . . . . . . . . . . . . . . . . . . . . . . . 339,464 
Counterborerft. reamers, and countersinks, ma-

chine for forming, A. Latham . . . . . . . . . . . . . . . . • . .  339,197 
Coupling. See Cable coupling. Car coupling. 

Thill coupling. Wagon coupling. 
Coupling, B. lJ'. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.204 
Cover. See Vault cover. 
Crib or cradle, child's, C. F. Hopf . . . .  tit· . . . . . . . . . . . . .  339.413 
Crusher. See Clod crusher. 
Cultivator, corn, J. Pritchard . . . . . . . . . . . . . . . . . . .. . .  339,580 
Cultivator, listed corn, A. I. McCandless . . . . . . . . . . 339,452 
Cup. See Oil cup. 
Curry comb, W. E. Lawrence . . . . . . . . . . . . . . . . . . . . . . .  339,437 
Cut-out and lightning arrester, automatic, P. P. 

Belt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.363 
Cutter. See Sod cu.tter. 
Cutter head knife. J .  H. Wells . . . . . . . . . . . . . . . . . . . . . .  339.r,oo 
Damper regulator, T. Walker . . . . . . . . . . . . . . . . . . . . . . . . 839,504 
Dashboard rail. R. W. Logan . . . . . . . . . . . . . . . . . . . . . . . .  339.307 
Dash rail, J. N. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.491 
Desk, folding. A. D. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . .  839.404 
Ditching machine, railway. G. W. Dye . . . . . . . . .. . . . .  339.157 
Door check, J. & 1. Roshong . . . . . . . . . . . . . . . . . . . . . . . . .  339.586 
Drawer fastening or lock, gang, S.  Shaw . . . . . . . . . . . . 339,486 
Drawer fitting machine, L. C. Cron . . . . . . . . . . . . . . . . . .  839,270 
Drawer handle. G. P. Rush . . . . . . . . . . . . . . . . . . . . . . . . . .  339,587 
Dress shields, dies for making seamless, A. J .  

Hi,cott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,294 
Drier. See Fruit drier. 
Drill. See Grain drill. 
Drill, A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.572 
Drill hoe. A. Dillard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:39.154 
Edge trimmer for walks and beds. T. Akins . . . . . . . . 339,359 
Electric lights, cap iron for poles for suspending. 

T.  H. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 839,371 
Electric signal recorder, A. J. Cotree . . . . . . . . . . . . . . .  339,381 
Electrical distribution, system of, T. A. Edison . . .  339,279 
Electrical switch. lJ'. H. Johnson . . . . . . . . . . . , . . . . . . . .  339,298 
Elect.rotyping. apparatus for, W. J. I,add . . . . . . . . . .  339.4:;1 
Elevator. See Hay elevator. 
Elevator safety attachment. L. Senior . . . . . . . . .. . . . .  339.484 
End gate fastener, .T. M. Reams . . . . . . . . . . . . . . . . . . . . . 339.470 
Engine. See Gas engine. Pressure engine. Sin .. 

gle-acting engine. Steam engine. Traction 
engine. 

Engine, A. Bown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SS9.186 
Engines. cut-off device for. J. H. Eickersholf . . . . . .  339.2R2 
Evaporating apparatus, A. A. Denton . . .  , . • . . . . . . . .  389,389 
Evaporating liq uid by air, apparatus for, A. A. 

Denton. . .  . .  . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,388 
Extractor. See Stump extractor. 
Extracts. apparatus for making. J. l\ierz . . . . . . . . . . . 339,201 
Eye bars, making steel • . R. W. Smith . . . . . . . . . . . .. . .  33!J,432 
Eyeglass case. P. Closs . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  :la9.267 
Eyeglass suspender, F. C. Bowen . . . . . . . . . . . . . . . . .. . . 339,370 
Farm gate. E. H. Penfield . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,459 
Fancet, J. F. Bogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,133 
Faucet and beer pump, combined, E. M. Hugen-

tobler . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  389.295 
Faucet and bushing, M. Anthony . . . . . . . . . . . . . . . . . . . 3.39,252 
Feat.her renovator, C. Moritz . . . . . . . . . . . . . . . . . . . . . . . .  339,315 
Feed water heater, .H'airballks & Magoon . . . . . . . . . . .  S39.BtlS 
Fence, Black & Strachan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.368 
Fence. J. W. Clark . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  389.266 
]'ence, I. 11. I ... andis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389,434 
Fence, W. & W. Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.457 
Fence machine, wire, B. L. Fletcher . . . . . . . . . . . . . . . .  339,159 
Fence machine, wire, W. J. Raymond . . . . . . . . . . . . . .  339,469 
Fences, capping for, C. W. Beiser . . . . . . . . . . . . . . . . . . . 333,862 
Fences, machine for building combined paling 

and wire, P. C. Flora . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  339.397 
Fertilizer distributer. J. R. Anthony (r) . . . . . . . . . . . .  10,706 
Fertilizer distributer, W. A. Mc'Yhorter . . . . . . . . . .  339,454 
Fifth wheel, F. G. Bippus . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,365 
File box for documents, E. E. Baker . . . . . . . . . . . . . . . .  339.254 
File case. J. W. Rountree . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,325 
Fire alarm transmitter, W. C. Sha1fer . . . . . . . . . . . . . . .  3.39.485 
Firearms. ejector for, I. Johnson . . . . . . . . . . . . . . . . . . . . &9,299 
��lour mills, :flight extractor for screw conveyers 

for, C. H. Stevenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,591 
Fracture apparatus, W. W. Galt . . . . . . . . . . . . . . . . . . . . 339,160 
lJ'ruit drier, H. S. Jorry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.557 
Fruit picker, C. S. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.549 
Fur for felting, preparing, E. Tweedy et al., 

339.348 to 339.351 
Fur, to prepare it for felting. treating, E. 'J.1weedy 

et al. . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,353. 339,354 
Fur with PI epared oxidizing vapors, treating. E. 

Tweedy et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.352 
}�urnace. See Bagasse furnace. Boiler furnace. 
Furnaces and stoves, fire grate for, J. M. 

'i'hatcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.235 
Furnaces, basic lining for open-hearth steel and 

iron. W. F. Batho . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.860 
Gauge. See Pressure gauge. 
G armen,t� combination, A. W. Mensor . . . . . . . . . . . . . . 3.'39,571 
Garment lock. A. Ponten . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.208 
Gas engine, C. Sintz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,225 
Gas for lighting and heating purposes, process of 

and apparatus for prodUCing, Hembert & 
Henry. . . .  . . . . .  . . . . . . . .  . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . .  339.409 

Gas pressure governor. T. C. Hopper . . . . . . . . . . . . . . .  389.415 
Gas, process of and apparatus for manufarturing, 

H. C. Rew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.471, 339,472 
Gate. See Automatic gate. Farm gate. Lock 

gate. 
Gate. G. P. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,579 
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Gla8s, cement, etc., manufacture of, H. Burgess . . 3.19.524 
Glass, cement, ceramic ware, etc., manufacture 

of, Burgess & Egolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  039,525 
G overnor for steam and. other engines. C. W. 

Pinkney . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . .. . .  3.19.461. 339,462 
G rain and succulent materials, receptacle for the 

preservation of, C. Rabitz . . . . . . . . . . . . . . .  _ . . . . . . . . 3.'39,211 
Grain bin der, Baker & Pridmore . . . . . . . . . . . . • • . . • • . .  339,518 
Grain binder, W. R. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,128 
Grnin binder, J. P. Bullock . . . . . . . . . . . . . . . . . . . 339,142, 339,52'& 
G rain binding machine, A. C. Miller . . • . . . . . . . . . . . . .  S;19,wS 
Grain drill. J . li", Keller . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . .  389,302 
G rinding mill, roller, W. D. Gray . . . . . . . . . . 339,161 to 339,164 
tirinding mill, roller, F. Wegmann . . . . . . . . . . . . . . . . . . 339,241 
Guitars, capodastro for, J. M. Allen . , _  . . . . . . . . . . . .  339,513 
Hun carriage, pneumatic, H. A. Spiller . . . . . . . . . . . , .  339,589 
Gun, magazine. I. N. P. Stokes . . . . . . . . . . . . . . . . . . . . . .  339,343 
Hammock chair, A. O.  Hubbard . . . . . . . . . . . . . . . . . . . . 339,182 
Hammock stick, J. If. 'l1hayer . . . . . . . . . . . . . . . . . . . . . . . . 339,345 
Handle, See Drawer handle. 
Harness, S. A. Prescott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,209 
Harness breast collar or strap, A. G. Day . . . . . . . . . . 339,271 
Harness rosette. H. Zahn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,510 
Harrow, S. A. D. Hartman . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,408 
Harrow, J. C. JJafrenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,432 
Harvester and binder. combined, J. F. Appleby . . .  339,126 
Harvester. S. D. I�ocke . . . . . . . . . . . . . . . . . . . . . . . . il39.561. 3:;9.562 
Harvester, cotton, W. G. Sears . . . . . . . . . . . . . . . . . . . . . . 33),482 
Harvester. grain binding. A. O. Carman . . . . . . . . . . . . .339,144 
Harvester reel, S. D. I .. ocke . . . . . . . . . . . . . . . . . . . . . . . . . .  339,564 
Harvester reel, A. Stark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,�29 
Harvester seat, S. D. Locke . . . . . . . . " . . . . . . . . . . . . . . . .  339,5G.) 
Harvester. self-binding, A. O. Carman . . . . . . . . . . . . . . 339,145 
IIarvester sheaf d umper, J. M. Davis . . . . . . . . . . . . . . 389,335 
Harve.ster sickle bar. Vansickle & rrurnbulI . . . . . . . .  ;)39,503 
Hats. etc.,  manufacture of fabric for, J. B. Berry. 3311,521 
Hay elevator, '1'. Temple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3;)9,496 
Hay elevator and carrier, C. B. Hunt et al . . . . . . . . . . 339,187 
Hay press, J. Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,428 
Hay stacker, W. T. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,430 
Heater. See Feed water heater. 
IIinge for gates, roller, E. �P. McKaig . . . . . . . . . . . . . . . 3B9.453 
Hinge for vault covers, E. L. Brown . . . . . . . . . . . . . . . .  3.39,140 
lIoe sharpener, P. ". Folkes . . . . . . . . . . . . . . . . . . . . . . . . 339,398 
Hol der. See Lamp holder. Paper bag holder. 
Hollow ware, oW. H. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33H,419 
Hoof pa.d, A. B. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33:�,3Cl4 
Hook. See Bench hook. 
Horseshoe, E. P. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3S9,583 
Horseshoe nails, machine for making, Mooney & 

Estes . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,574 
Horseshoeing stand, F. E. Cherrier . . . . . . . . . . . . . . . . . 339,375 
Huller. See Coffee huller. 
Incubator. Davis & J..Jook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.153 
Iron. See Sad iron. 
Ironing machine, H. J .. Richardson . . . . . . . . . . . . . . . . . 339,213 
Ironing machine, F. A. Zschiesche . . . . . . . . . . . . . . . . . . 300,250 
Iron ing tabl e, A. P. ]Jacey . . . . . . . . . . . . . . . . . . . . . . . . .. . . 539,193 
Jack. See Wagon jack. 
J acq uard mechanisms. card steadying pin for 

prisms of, W. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,19,238 
J ar. G. W. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,5.16 
Kiln for pottery, etc., S. W. Dixon . . . . . . . . . . . . . . . . . .  339,535 
Knife. See Cutter head knife. 
Knob attachment. B. �'. lAbby . . . . . . . . . . . . . . . . . . . . . 339.440 
Ladder, carriage fire, JJ. Dederick . . . . . . . . . . . . . . . . . . . SH9,27.� 
Lamp fixture, extension, D. W. Parker . . . . . . . . . . . . .  339,205 
Lamp for magic lan terns, '1\ H. McAllister . . . . . . . .  3::)9,451 
IJamp holder, electric. ��. Schaefer . . . . . . . . . . . . . . . . . . 339,217 
Lamp, incandescent electric, C. R. Arnold . . . . . . . . . 339,25,'l 
Lamp switch , electric, E'. Schaefer . . . . . . . . . . . . . . . . .  339,218 
Land roBer and clod crusher, combined, F. 

'11 wick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 339,601 
I�antern attachment, .El. H. Hadley . . . . . . . . . . . . . . . . . �39,167 
Lanterns, device for supporting, E\ Chvala . . . . . . .  339,148 
Latch and lock, combined, G. H. Van Winkle . . . . .  339,245 
Latch,  gate. L. S. Stoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,594 
Lathe for turning lasts and other articles, S. J. De 

I�ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.274 
Letter finishing machine, A.  M. Bowers . . . . . . . . . . . . 339,104 
IJetter clip and calendar. combined, M. H. Ker-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  339,429 
Letter for signs, transferable. N. S. Stowell . . . . . . . 339,232 
Level. spirit, G. Blythe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,369 
Lifter. See Transom lifter. 
Lightnjng' arrester, J .  Horen . . . . . . . . . . . . . . . . . . . . . . . . 339,417 
Liquid motor, D. W. Webster . . . . . . . . . . . . . . . . . . . . . . . .  339,240 
Liquid to air or vapor or gas, apparatus for ex-

posing large surfaces of, A. A.. Denton . . . . . . . . . 339,387 
Lock. See G arment lock. Nut lock. Seal lock. 
Luck gate. R. E. Peary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,458 
Locomotive exhaust nozzle, H. M. �mith . . . . . . . . . .  339,226 
Locomotives, motor attachment for, E. J. Strong. 339,596 
I�oom shuttle motion. T. A. Weber . . . . . . . . . . . . .. . . . .  339,239 
J.Jubricant, Marshall & Savage . . • . . . . . . . . . . . . . • . . . . .  339,200 
I�ubricator. R. Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.251 
Lumber, compound, J. Maris . . . . . . . . . . . . . . . . . . . . . . . .  339,199 
Marble or stone. composition for, J. F. McCor-

mic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,569 
Meat chopping machine, P. E. Shirk . . . . . . . . . . . . .. . .  339,222 
Meat cutting machine. C. Schiller . . . . . . . . . . . . . . . . . . .  3;{9,479 
Mechanical movement, C. Hammelmann . . . . . . . . . . 339.541 
Metal polishing composition, J acobs & Horne . . . . .  339,426 
Mill. See Roller grinding mill. Sawmill. 
Miter box, L. H. Olmsted . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,455 
Mould. See Soap mo uld. 
Mop wringer, Sargent & Chase . . . . . . . . . . . . . . . . . . . . . .  339,216 
Motor. See Liquid motor. 
Mowing machine, W. A. Kirby . . . . . . . . . . . . . . . . . . . . . . 339,192 
Musical instrument, mechanical, A. Wales . . . . . . . . a39.237 
Nail blank, J. T. Jones . . . . . . . . . . . . . . . . . . . . . . . .  339,189, 339,190 
Needle pointing machine, P. M. Beers . . . . . . . . .. . . . .  339.361 
Nose ringing tool. C. H. Dana . . . . . . . . . . . . . . . . . . . . . . . .  389,152 
Nut lock, J. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,172 
Nut, sleeve. J. S. Dickson . . . . . . . . . . . . . . . . . . . . . . . . . . . :J;19,5.'l4 
Oil, apparatus for reflnin", Grant & Mason . . . . . . .  0 339,M6 
Oil cup, Mahan & Rossetter . . . . . . . . . . . . . . . . . . . . . . . . . .  3&9.441 
Oil cup, F. O. Sianker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,489 
Oil. lubricating, J. Seeger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,483 
Ordnance. pneumatic carriage for. J. A. Powlett . •  839,466 
Organ sound board. J. G. C. Siefker . . . . . . . . . . . . . : . . .  339,224 
Organs, pneumatic acti on for, V. Willis . . • . . . . . . . . .  839,608 
Overshoe lift, S. Blenkhorn . . . . . . . . . . . . . . . . . . . . . . . . . . 339,258 
Pad. See Hoof pad. 
Painting machine, .T. Ii'. Cranston . . . . . . . . . . . . . . . . . . . . 339.529 
Paper bag h older, S. W. Sheldon . . . . . . . . . . . . . . . . . . . .  339,487 
Paper box, H. N. Carpenter . . . . . . . . . . . . . . . . . . . .. . . . .  339,147 
Paper box. paraffine-coated. W, B. Howe . . . . . . . . . . :>:l9.418 
Parer, slicer, and corer, P. T. Gates . . . . . . . . . . . . . . . . 339.542 
Paving, composition of matter for, P. C. Smith . . . . 339,340 
Peanut roaster, M. Lalley et aL . . . . . . . . . . . . . . . .. . . . .  3H9.43.1 
Petroleum, refining, Grant & Mason . . . . . . . . . . . . . . . . 3.)9,545 
Photo-engraving, C. T. Iag-o . . . . . . . . . . . . . . . . . . . . . . .  ;;',9,423 
Pianos. harp stop f or upright, IIardman & Dut-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 339,170 
Pianos, music rest for, J. Hardman . . . . . . . . . . . . . . . . .)39,169 
Pipe, apparatus- for prodUCing cast metal, D. 

Giles . . . . . . . . . . . , . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . 339,402 
Pipes. apparatus for detecting leaks in soil, J. T. 

Phelan . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,206 
Planing machines, tool holder oscillating device 

for, G. E. Reinhardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.'19,212 
Planter, corn, G. S. Agee . . . . . . . . . . . . .. . . . . . . . . . ... . . .  389.l2' 

1titufifi c '-mtri tlttt. [APRIL 24, 1 886. 
Planter. corn, J. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,203 
Planter, corn, C. E. Sweney . . . . . . . . . . . . . . . . . . . . . . . . . 839,233 
Plow, G. B. St. John . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,593 
Plow, L. B. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,508 
Plow, G. W. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  339,610 
Plow points, machine for grinding, J. B. Huber . . . 3;)9,421 
Plowing machine, steam, L. Wakefield . . . . . . . . . . . . . 339.236 
Plumb. level. and square, combined. C. Gates • • . • . .  339,287 
Pocketbook, purse, and hand bag frames. fasten-

ing for, L. B. Prahar . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,577 
Power, device for transmitting, G. Welk . . . . . . . . . . .  339,356 
Press. See Hay press. 
Pressure engine and pump, fluid, P. W. Willians .. 339,242 
Pressure gauge, E. B. Kunkle . . . . . . . . . . . . . . . . . . . .. . . 339,559 
Printing device, billhead. Smith & Blackhall . . . . • • 3.19,339 
Printing machine, G. W. Prouty . . . . . . . . . . . . . . . . . . . .  339,210 
Printing machine delivery apparatus, L. C. Crow-

ell . . . .  . .  . .  . .  . .  . . .  . .  . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  339,530 
Printing samples on textile fabriCS, machine for, 

W. Mllther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,448 
Profile pattern of the human face, making a re-

versed, H. Searle . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . .  339,334 
Pump, S. W. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33�,445 
Pumps. check valve for, H. D. Root . . . . . . . . . . . . . . . .  339,584 
Radiator, F. Marak, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 339,442 
Railway, electric, T. A. Edison . . . . . . . . . . . . . . . . . . . . . . 339,278 
Railway switch and Signal. automatic, E. Y. 

Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,305 
Railway switch, automatic, Hicks & Wilson . . . . . . . 389,411 
Rail way tie, J. De Mott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,275 
Railway track and car, elevated. A. Speer . . . . .. . . . . 3:l9.494 
Hailway. traction rope, Robertson & Jonson . . . . . . . 339,322 
Ramie. etc., machine for preparing. T. -E. Schief-

Her. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,329 
Ramie or rhea, nettles, etc., process of t1'eating, 

'1'. E. Schiefner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.331 
Heclining chair, S. G. Scal'ritt . . . . . . . . . . . . . . . . . . . . . . 339,477 
Recorder. See Electric signal recorder. 
Reel. See Harvester reel. 
Refrigeraitng cars, door for, C. B.  Hutchins . . . . . . .  839,186 
ltefrigerator ca.r, C. B. Hutchins . . . . . . . . .  , . . .  339,184 339,185 
Refrigerators and cars, heat insulating wall for, 

C. B. Hutchins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.183 
Regulator. See Damper regulator. 
Rein, double driving, A. J. Hall . . . . . . . . . . . . . . . . . . . . . 339,405 
Revolver, G. W. Cilley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,149 
Revolver, I.  J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3SB,300 
Revolver, I.  Johnson et ul. . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,301 
Revolver, R. '1\ Torkelson . . . . . . . . . . . . . . . . . . . . 339,346, 339,341 
Rhea, etc., machine for combing, T. E. Schiefner. 339,�27 
Rhea, etc . •  machine for spinning, T. E. Schiefller. 389,328 
Rhea or ramie, nettles, etc., machinery for decor-

ticating, T. E. Schiefner . . . . . . . . . . . . . . . . . .. . . . .  339.330 
Rhea, rami �, etc., boiler for treating, T. E. Schief-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.332 
Rivers, harbors, etc • • improving, L. M. Haupt . . . . .  ::S39,548 
Roaster. See Peanut roaster. 
Roller. See l�and roller. 
Roller and harrow. combined, A. BaH . . . . . . . . . . . . . 339.100 
Roller mills, etc., feed mechanism for, W. M. 

Rand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,468 
Roller mills, feeder for, R. C. JJongsdon . . . . . . . . . . . .  3::39,566 
Ruler and book holder, combined, R. Jj"'. II. Wil-

Iiams.  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  339,248 
Sad iron, M. Virnoche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,247 
Sash fastener, A. M. Rosco . . . . . . . . . . . . . . . . . . . . . . . . . .  339.324 
Sawmill, band. C. Esplin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 839.539 
Saw sharpening machine, J..J. O. Orton . . . . . . . . . . . . . a39.576 
Scaffold. D. Unverferth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :l39.502 
Scaffold bracket, mechanic's and builder's, S. E. 

Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,321 
Screen. See Bird cage screen. 
Sorewdriver, J. R. Doolittle . . . . . . . . . . . . . . . . . . . . . . . . . . 339,277 
Screwdriver, W. IJ. Parmelee . . . . . . . . . . . . . . . . . . . . . . . .  339.456 
Scythe snath, J. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,488 
Seal lock, J. M. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 339,490 
Seat. See Harvester seat. 
Seedin£! machine, G. H. Preston . . . . . . . . . . . . . . . . . , . .  3.19.578 
Separating table, B. H. Vellines . . . . . . . . . . . . . . . . . . . . .  .139.605 
Sheet delivery apparatus, IJ. E. Crowell . . . . . . . . . . . . g�9,532 
Sheet delivery mechanism, L. C. Crowell . . . . . . . . . .  339,531 
Shoe, �'. I. Schwendeman . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:>9,481 
Sboe clasps, clasp plate for, J.  J. Unbehend . . . . . . . .  3.3\l,6O.l 
Shoe fastefiing, A. O. Carman . . . . . . . . . . . . . . . . . . . . . . . 389,146 
SllOemaker's tool, E. D. Beales 0 0  . . . . . . . . . . . . . . . . . . . 339,520 
Shoes or other wearing apparel, clasp for. J. 

Hollely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,179 
Shovel. J. W. Calef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,527 
Show box, sampie, F. R. Buck . . . . . . . .  , . . . . . . . . . . .. . .  3.39,263 
Shutter worker, S. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . 339,303 
Siphon, G. W. Arper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,127 
Skate, M. Hilliger . . . . . .  . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . .  389.178 
Skate, roller. J. A. Peer . . . . . . . . . . . . . . . . . . . . . . .  339,317. 339.:118 
Skate wheel, roller, I�. S. Colburn . . . . . . . . . . . . . . . . . . . 339,382 
Skins, machine for shaving, J. Rood . . . . . . . . . . . . . . . .  339,323 
Sleeve h older, J. W. Pilkington . . . . . . . . . . . . . . . . . . . . .  339,460 
Sleigh runner, G. & W. Hegenberger . . . . . . . . . . . . . . . 339,17'> 
Soap mould, F'. C. Christy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,376 
Sod cutter and cultivator combined. C. Gerber . . . .  3HfJ.401 
SDark arrester, J. D. Connell . . . . . . . . . . . . . . . . . . . . . . . . 339,268 
Spark arrester, J. H. Elward . . . . . . . . . . . . . . . . . . . . . . 339,5J8 
Spark extinguisher, J. J. Hoke . . . . . . . . . . . . . . . . . . . . . .  3.19.553 
Spoke polishing machine. J. W. Allen . . . . . . . . . . . . . .  339.12.> 
Sooon and scraper, combined, E. J. Averill . . . . . . . . 339.514 
Spoon, medicine, B. Sherwin . . . . . . . . . . . . . . . . . . . . . . . .  339,221 
Spring. See Vehicle spring. 
Square, level, and bevel, combined, J. A. Finley . .  339,158 
Stamp, hand, B. B. Hill . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  339.293 
Staple blank, J. T. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,191 
Steam boiler, G. H. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . .  339,383 
Steam boiler, F. Scherr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,478 
Steam ·boilers, water diaphragm for, W. Tit-

comb . . . . ' . . . . . . . . . . . . . .  ' . . . . . . . . . . . . .  , . . . . . . . . .  �. 339,5B9 
Steam engine, W. S. Arnold (r) . . . . . . . . . . . . . . . . . . . . . .  10,707 
Steam engine, A. Bown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.105 
Steam engine, W. M. Henderson . . . . . . . . . . . . . . . . . . . . 339,292 
Steam engine, B. T. Webb . . . . . . . . . . . . . . . . . . . . . . . .. . . 3:l9,506 
Stem winding and setting mechanism. H, Vent .. . . 339,246 
Stereotype plates, machine for mending, J .  

North (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,710 
Stool, P. T. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,165 
Stopper. See Bottle stopper. 
Storm door, W. R. Lyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.567 
Stove, M. Van Wormer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,355 
Stove door, D. L. IJuddington . . . . . . . . . . . . . . . . . . . . . . . . 3S9,309 
Stoves and ranges, roasting and baking oven for, 

J. J� Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239,473 
Strand former or die, If. A. WiswelL . . .  . . . . . . .  . . .  839,357 
Stump extractor, A. Logan . . . . . . . . . . . . . . . . . . . . . . . . . . 339,565 
Sugar from saccharine fluids, 'separating, L. 

Sternberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,231 
Switch. See Electric switch. Lamp switch. Rail-

way- switch. 
Table . .  See Ironing table. Separating table. 
Table leaf support, C. Kade . . . . . . . . . . . . . . . . . . . . . . . . . .  339,427 
Tablet. writing, E. C. Me.r . . . . . . . . . . . . . . . . � . . . . . .  339,570 
Target, ball, R. T. & M. I�. Crouch . . . . . . . . . . . . . . . . . . 339,150 
Telegraph receiver, printing, W. J. McCausland . . 339.312 
Telegraph, stock quotation, P. Kenny . . . . . . . . . . 339,558 
Telegraphic repeater, multiple, W. Maver, Jr . . . . .  339,449 
Telephone; magneto, -S. P. Thompson . . . . .. ..  4 • • • • • • •  339,500 
Telephone transmitter, S. P. Thompson . . . . . . . . . . . . 339.501 
Telepb.QIle tran,mitter. Thompson & J olin . . . .. . . . .  3alt,i99" 

Tennis court ma

. 

rker, J. H. Bullard . . . . . . . . . . . . . . . . . 339,141 1 �LPavet:'ti$emenf$ 
Thermometer for culinary purposes, W. Hempel . 339,176 � • 

Thill coupling, J. Desmarais . . . . . . . . . . . . . . . . . . . . . . . . �i9,890 ! Inside l"age. each in�erti on _ _ _  l' a cents a line. 
Thill coupling, Piccard & Chappel. . . . . . . . . . . . . . . . . .  ;;39,207 Hack Page , each i nser.ion _ - - $1 .00 a line.  
'l'hrashing machine, W. D. He�bner . . . . . . . . . . . . . . . . 339,174 (About eight words to a line.) 
'l'hrashir::g machines, grain spout for, W. Lincoln. 339,560 Engravings may head advertisements at the same rate 
Tlirashing machines, winnOwer for, C. Roberts . . . 339,582 per line, by measurement, as the letter press. Adver-

Tie. See Railway tie. tisement8 must be r�ceived at publication ,!jJlce as early 

Tile. illuminating. J. Jacobs . . . . . . . . . . . . . . . . . . 339,424, 339,425 as Thursday mormng to wppear tn next wsue. 
Timepieces. dIal train for. D. H. Church . . . . . . . . . . . 339,377 
'l'in plate sheets, making, W. Garrett . . . . . . . . . . . . . .  3:19,285 
Toboggan, S. Ainsworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.512 
Tongue support, T. B. Seibert . . . . . . . . . . . . . . . . . . . . . . .  339,335 
Toy race course, J. T. Marean . . . . . . . . . . . . . . . . . . . . . . .  339,448 
Traction engine, M. Lafever . . . . . . . . . . . . . . . . . . . . . . . . . 339,194 
Tramway, A. G. Bierbach . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,257 
Transom lifter, A. Langstrom . . . . . . . . . . . . . . . . . . . . . .  339.435 
Tricycle, C. E. Duryea . . . . . . . . . . . . .

.
. . . . . . . . . . . . . . . . . . . 339,537 

Trimmer. See Edge trimmer. 
Trucks, tower pipe attachment for hook and lad-

der. J.  R. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  3:;9,272 
Trunk top, B. 'f. Smith et at . . . . . . . . . . . . . . . . . . . . . . . . . .  339,227 
Truss, A. Schroder. . . . . .  . .  . .  . .  . . . . . . . . . .  . . . .  . .  . . . . . .  33�,333 
Turning wooden spirals, machine for, V. Merklen 339,:314 
Type or die for forming impressions in metal sur-

faces, T. D. Worrall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,609 
Type writing machine, G. W. Baldridge . . . . . . . . . . .  339,129 

C E T  T H E  B ES T  A N D  C H E A P E S T  

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

Exclusive Agents and Importers for the United States 
of the 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 ,  
Wa.r�ante!i Muperior to a l l  oth ers i n  quali ty. finish, 
u i l l formity of tf'm per, and gen et'al durability. 
One Peri n Saw outWf!RrS t hree ordinary saws. 

III n n ufn.ct u l·el'l'!f o f  Plan i n g'  It' nelIil les nnd 
otlIet' Patent Wood WOl'J d n g  ltlach i n el'Y. 

Type writing machines, feed guide for, A. c. Remington S tandard 'rype-Writer Thomas . . . . .  . .  . .  . . . . .  . . .  . .  . . . . . .  . . . .  • .  . .  . . . .  . .  . .  . . .  339,497 
Valve and faucet attachment for casks. bushing, 

W. W. J ackson. . . .  . . .  . . . .  . . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . . .  339,297 ' 
Valve, balanced slide, P. Leeds . . . . . . . . . . . . . . .  . .. . . .  339,438 
Valve. balanced rocker, A. B. Carll . . . . . . . . . . . . .  339.265 
Valve gear for oscillating engines, T. J. Baum . . . . 339.132 
Vault cover, reversible, E. IJ. Brown . . . . . . . . . . . . .. . . 3,'-m.139 
Vault cover, ventilating, E. IJ. Brown . . . . . . . . . . . . . . 3.19,138 
Vehicle brake, automatic, H. J. Banta . . . . . . . . .. . . . . 339,255 
Vehicle, side bar, R. S. Hunzeker . . . . . . . . . . . . . . . . . . .  339,188 
Vehicle spring. Ir. Schelp, Jr . . . . • . . . . . . . . . . . . . . . . . . . .  33g,588 
Vehicle, spring. O. E. Short . . . . . . . . . . . . . . . . . . . . .. . . . . 339.223 
Vehicle. two-wheeled. S. Rothlisberger . . . . . . . . . . . .  339,215 
Vebicle wheel, H. M. Horrne . . . . . . . . . . . . . . . .  339,180. 339,181 
Velocipede, E. G. & A. C. Latta . . . . . . . . . . . . . . . . . . . . . .  339,436 
Velocipede, S. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339,446 
Velocipede wheel, J. Hud;on . . . . . . . . . . . . . . . . 339,422, 33'J,550 
Vent and pump, air, J. If. Davis . . . . . . . . . . . . . . . . . . . . 339,384 
V essels for carrying liquids in bulk, construction 

of navigable, H. �'. Swan . . . . . . . . . . . . . . . . . . . . . . . . .  339,344 
Wagon, Hotz & Conrad . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . .  339,416 
Wagon couplIng, B. L. Farquhar . . . . . . . . . . . . . . . . . . . .  339,395 
Wagon, dumping, A. C. Vankirk . . . . . . . . . . . . . . . . . . .  339,f:.04 
Wagon jack, C. Springer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,500 
Waist, jersey, D. If. Halsted . . . . . . . . . . . . . . . . . .  339,406, 339,407 
Wardrobe and lounge, combined, G. L. Baar . . . . . .  339,516 
Washing and wringing machine, combined, E. C. 

Stanbrough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339.230 
Watch case, F'. Mayr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,450 
WatChes, going barrel for, D. H. Church . . . . . . . . . . .  339,378 
Water alarm, F'. J. Bort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,260 
Water closet, W. D, Schuyler . . . . . . . . . . . . . . . . . . . . . . . .  339.480 
Water to steam boilers, apparatus for returning 

and feeding, T. J. Kieley (r) . . . . . . . . . . . . . .  . . .. . . . .  10,7OS 
Waterproofing and preservation of fabriCS, M. Y. 

Purchasers per;. 
mUted to return bj 
Express C. O.  D; fOI 
full purchase pric� 
at any time within 
thirty days, thus 
giving an opportun'" 
ity for comparison 
w i t h  o t h e r  ma-

S'fAMPED ME'J'AL GOODS, 
and other Articles in Brass and other Metals (the Dies 
and Tools for making same). Patent Novelties, Electri� 
cal Invention s, Special Machinery, Castings, &c. Manu
factured to order by MARTIN BROS., Manufacturers, 

Lock Box 285, New Brunswick, N. J. 

Wh!!��nS��Fifti;�h·
��i: ·S��t� · �h��i . . .  V�hi·�i� 339,463 

AROH1EOLOGICAL EXPLORATlONS IN 
Ohio.-An account of explorations made near Madison
ville, 0., i n  1878, 1879, and 1880, the results of which are 
the nlOst interesting of an y  that have hitherto been 
conducted in the Mississippi Valley ; with deSCri�tions 

wheel. Velocipede wheel. 
Wheel, W. Zieger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 339,611 
Whiffietree. spring, E. D .  Blake . . . . . . . . . . . . . . . . . . . . . 339,522 
Windmill, D. Sauder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339.47H 
Window, R. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,447 

��r �ifl�:.tr:��he �ur���l�t��a:.ge
a��r:.

r °fo���l�!: 
i��hli:a��t�lii��(��na��n����i, ����er

s���a���:r:��� 
child ' s  rattle. Contained in SCIENTIFIC AMEHICAN_ 

treating, E. J .  Fraser . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  339,540 SUPPLEMENT. No. 282. Price 10 cents. To be had at 
Wines and liquors by electricity. apparatus for 

Wines and liquors by electricity, pro('-css of treat- I this office and froID all newsdealers. 
ing, E. J. Fraser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.19,541 

Wire, apparatus for heating, G. II. Scotti . . , . . . . . . . .  339,219 
Wire, device for taking down and putting up and 

stretching, G. S. Ben edict . . . . . . . . . . . . . . . . . . . . . . .  3.19,256 
Wire drawing. coating for, C. S. Hall et al . . . . . . . . . .  339.168 
Wire stretcher, J. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,319 
Wood wool. P. Hartmann . . . . ... . . . . . . . . . . . . . . . . . . . . .  339.291 
Wool washing machine, H. W. Church . . . . . . . . . . . . .  339,379 
Wrench, J. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339,607 
Wringer. See Mop wringer. 

DESIGNS. 
Box opener, F. C. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,604 
Chenille pendant, B. Dreyfus . . . . . . . . . . . . . . . . . . . . . . . . .  16,601 
Glass vessel, W. G. Walter . . . . . . . . . . . . . . . . . . . . . . . . .. . . If:.,f:.07 
Hub band, H. M. Fraser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . If:.,f102 
Hub bands. ornamen tation of, S. Marks . . . . . . . . . . . . . 16.603 
Scale, support for the weigh beam of a, W. W. 

Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 16,606 
Stove plate lifter, J. H. Alexander . . . . . . . . . . . . . . . . . . .  16.'>93 
'�Pype, H. Brehmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,599, 16.60J 
Watch case, J. D. Planchamp . . . . . . . . . . . . . . . . . . . . . . . .  16,605 

TRADE MARKS. 
Cigars. Bances & Suarez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,154 
Cotton goods. bleached, brown, and colored, Low, 

Harriman & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.162 
Cotton, spool. C. E'. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . 13.165 
Crystal or potash, washing, P. C. Tomson . . . . . . . .• . .  13,169 
Dyspepsia and malaria cure, W. J. Missimer . . . . . . . . 13.164 
Extract of acid iron earth, Acid Earth Mining and 

Manufacturing Company . .  . .  . . . . . . . . . .  . .  . . . . . . . .  13,151 
E'lour, wheat, Washburn Mill Company . . . . . . . . . . . . .  13,170 
Gum, chewing, H. D. Smith & Co . . . . . . . . . . . . . . . . . . . . 13,168 
Hames and saddlery hardware, P. Hayden Sad-

dlery Hardware Company . . . . . . . . . . . . . . . . . . . . . . . . .  13.167 
Hosiery, I�e Boutillier Brothers . . . . . . . . . . . . . . . . . . . . . . 13,157 
Knitted underwear, R. Berry & Co . . . . . . . . . . . . . . . . . . . 10,156 
Medals, seals, stamps, and badges, A. M. Michael .. 13,Hm 
Medicine for the cure of catarrh. hay fever, and 

leucorrhrea. W. T. Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  13,161 
Paint, New York F'ireproof Paint Company . . . . . . . 13,lf>6 
Perfumery, E. W. Hoyt & Co . . . . . . . . . . . . . . . . . . . . . . . . . 13.160 
Pickles and mustard, H. Wickert . . . . . . . . . . . . . . . . . . . . 13.171 
Preparation, digesti ve, ��airchild Brothers & Fos-

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,159 
Rheumatism and diphtheria cure. M. L. Arm-

strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.153 
Tobacco, plug, Adler, Goldman & Co . . . . . . . . . . . . . . . . 13,1.52 
Tobacco, smoking, A. Beck & Company . . . . . . . . . . . . .  13,155 
Varnishes, stains, japans, surfacers, and kindred 

goods. Chicago Varnish Company .. . . . . . . . . . . . . . . . 13,158 

A l'Jrinted copy of the speCifications and drawing of 
any patent in the foregoing list, 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. 

Canadian Patents 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 full instructions 
address Munn & Co., 361 Broadway, New York. Other 
fIll'eign l'Il>tents may also bll obwWle<l.. 

R OCK D R I LLS 
AIR COMPRESSORS, 

B O I L E R S ,  H O I S T S ,  
AND 

GEmAL MINING MACHINERY. 
Send for Illustrated Catalogue. 

Ingersoll Rock Drill Co" 
10 PARK PLA(lE, N. Y. 

SHOEING H ORSE8. -ABSTRAOT O F  A 
paper by Secretary Russell. of the Massachnsetts State 
Board cf Agriculture, �iving some valuable hints on the 
proper method of shoeIng horses. Contained in SCIEN'!'IF IC  AMEHlCAN SUPPL:EMRNT. No. 4 6 1 .  Price 10 cents. 
'ro be had at this office and from all newsdealers. 

'['ype !!!Ietti n l{ ,  etc. , easy 
by printed directions. For 
busin ess or hOllle U!'tie 
or m o n e y  making. F o r  old 

��r ��t�fi;de
e�� ;r:;:��� 

type, cards paper etc. 
to factorv. 

K E I, IS E Y  & C O . ,  
Meriden (Jonn. 

COPPER WIRE ; HOW DRA WN.-AN 
interesting description of the process of drawing copper 
wire as practiced at the celebrated works of Mouchel, at 
Aube, Boisthorel, and Tillieres, �'rance. Illustrated 

:Ii,�p5L���fr�;:n�g: ��l�Ripi?c�
n 

rO
C
�I��ti:l����;���Aa� 

this office and from all newsdealers. 

PB'RFEC'l' 
NEWSPAPER FILE 

The Koch Patent File, for preserYing newspapers, 
magazines, and pamphlets. b as been recently improved 
and price redured. Subscribers to the SCIEl\'TIFIC AM .. 
ERICA!>l and SCIE�TIFICAMERICAX SPPPLEMENT can be 

�lWJ'�i�� fgi:h;;.;�:r Prll'ie���I�gi'!ct �r��s
or f�:;gJ�t�g: 

" SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. Address 

l'tIUNN & CO., 
Publishers SCIE"''''''IFIC AMERICAN. 

A M E R1 C A N  S T E A M  BOI L E R  I N S U R A N C E  C O . ,  
4 5  Willinm Strl't,'-t, New York. 

Write for Special Blanket Form No. 99; gives complete 
protection to property. and pays $5.000 for a life and $50 
weekly for six months for injury. 

Edoc> Sys"te:D1 
Of A rc and Incandescent J,i"hting. 

Electric J .ight and I'owel'. 
Motors, Dynamos, I .. amps, and Batteries in all varieties. 

Electro-Dynamic Co., 224 Cart.er St., Philadelphia. W.W. Griscom. Conllultina Electdcnl Enaiueel', 

© 1886 SCIENTIFIC AMERICAN, INC



APRIL 24, 1 886.J 
.A New Treatise on the ManvJacflU,.e 01 Pape.-. 

In Pre8s, to be Pnblished Jnne llitb, 1S86. 

TH� MANUrA�TUn� �r PAP�nl 
Being a Description of the various Processes f91' the 

Fabrication. Coloring, and }'inishing of ev.ery kmd of 
Paper, including the Different Raw MaterIals and the 
Methods for Determining their Values, the Tools, Ma� 
chines, and Practical Details connected with an intelli
gent and a prOfitable prosecution of the Art, with spe
cial reference to the best American Practice. r�ro WhlCh 
are added a History of Paper, complete Lists of. Paper
Making Materials, Lists of A merican Patents tor Ma
chines. Tools, and Processes used in treating the Raw 
Materials, and in Making, Coloring, and Finishing Paper. 
By CHARLES rrHOl\IAS DAVIS, author of the " Manufacture of J ... eather," .. A Practical Treatise on the 
Manufacture of Bricks, Tiles, and Terra-Cotta," etc. 
Illustrated by 156 Engravings. In one volume, 8vo, 500 
P�Price $6.00, free oj postaae, to anry address in the 
world. 

prSoosC,.iplions wit! now be received, payable on pubU
cation. 
u�:,::g:%���':ty,'���f�e �o;;;�

e
,};!e"{�h::ntmlnozt:E;:J 'i:tt fwrnish his address to 

H E N R Y  C A R E Y  BAI R D  &. CO • •  
INDUSTRIAL PUBLISHERS, BOOKSELLEHS & IMPORTERS 

810  Walnut St., Philadelpbia, P8., U.  IS. A .  

BOX !�:h�:r;��o!:'C��t:l
s
; 
t� th�

r
:�:���o��::a: on chairs and other furniture. 

A C  E T Y L E N E. - CHEMICAL COM· 
position. Properties, mode of preparation, with 2 en
gravings of apparatus. Contained in SCIF.NTIFIC AMERICAN SUPPLl'MENT No. 496. Price lO cents. To 
be had at this o1ll.ce and from all newsdealers. 

Truss Hoop Driving. 

BARREL,  KEG,  
Hogshead, 

AND 
S'f A VE MACHINERY. 

Over 50 varieties manu .. 
factured by 

E .  &. B .  Hol mes, 
BUFFA LO, N. Y. 

S I,ATE ROOF COVERINGS. --BY JOHN 
SJater. Characteristics of �ood slate. sizes of slate, lay 
ing slate. Contained in SCIENTIFIC AMERICAN SUPPI-,�
MENT NO. 498. Price 10 cents. To be had at thIS 
o1ll.ce and from all newsdealers. 

Telegraph and Electrical 
SUPPLIES Medical Batterles, Inventors' :M;odelst Experi

mental Work, and fine brass castIngs. Send for 
catalogue CJ. E • .JONES & BIlO. (Jineinnati, 0. .ItiB imIX-rtant to us that you mentiou this paper. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. "Vith directions for construction. Four 
engravings. Contained in SCIENTIFIO AMERICAN Sup
PL1ilMENT, �9. Price 10 cents. To be had at this o1ll.ce 
and of all newsdealers. 

DRAWING I II JUstrated �atalogue sent on appllcation to 

INSTRUMENTS". W'J·A�tW:�¥g;k�' 
FORE IGN PATENTS.  

'1' heir Cost Reduced. 
'fb e  expenses attending the procuring of patents tn 

most foreign countries having been considerably re
duced the obloltacle of cost is no longer in the way of a 
large proportion of our inventors patenting theirinven_ 
tions abroad 

CA N,\ UA .-The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 

former includes the Provinces of Ontario, Quebect :New 
.BrunswiCk, Nova Scotia, .British Columbia, and Mani
tOba. 

'rlIe number of our patentees who avaiJ themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas
ing. 

]<; S G I, ,l ND.-The new English law, which went into 
10rce on Jan. 1st. 1885, enab : es parties to secure patents 
in Great Britain on very moderate terms. ABritish pa
tent includes England , Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
invention is like ly to realize as much for the patentee 
iL. l£n�land as bis United States patent produces for 
him at h,"ue. and the small cost now renders it possible 
for almost every patentee in this country to secure a pa
tent in 6reat Britain ,  where his rights are as well pro
tected as in the United States. 

O'I'HEll ()"UN'I' ltIES.-Patents are also obtained 
on very reasonable terms in France. Belgium, Germany, 
Austria, Russia, Italy. Spain (tbe latter inclndes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of FORTY yeara has enabled the 
publishers of 'l1HE SCIENTIFIC A�IEltICAN to estab1i8h 

competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper
ly done and their intere.<s ,faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro� 
curing of patents abroad, may be had on application to 
thIs o1ll.ce. 

M il N N & ( ' 0., Editors and Proprietors of THE 8CI- , 
ENTIFIC AMERICA]\"". cordiaJ1y invite aU persons desiring 
any information relative to patents,�or the registry of 
trade-marks. in this country or abroad. to call at their 
offices. 361 Broadway. Examination of inventions, con
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO • •  
Publishers and Patent Solicitors. 

361 Broadway, New York. 
BRANCH OFFICES : No. 622 and 624 ]j' Street, PacifiC 

Buildi og, near 7th Street, Washington, D. C. 

NOVELTY ELECTRIC CO. 
Factory and Store, 5th and Locust St •. , Philadelphia. 
Learners Novelty Diamond is the latest and best learner'. and short line Telegraph Instrument. 

Jcitutifi c �mtri,au. 
s GAS ENGINES. E P P S Best In prinCIple, workmanship, and materials. 

, 

���::1%��gtg���11�tO��������1� �x a��s
s
e
e
�'f running it ceases. 

�imple,  �afe, Econoill ical, D ll l'ab le. No eXU'a i n surance. 
Four sizes: 1 H. P., % H. P., 1 man power, and Dental Engine. 
These Engines are

aPs�I
¥o:'¥h�t����a

U���I��:'
S for country UfSe. 

E C O N O M I C  M O T O R  CO . , 
Office and Salesrooms, 9 C O R T L A N D T  S T . ,  N E W  Y O R K .  

a::zJ,4i;'iijr� �pe �ard. Fo
� 

Cleanil?-� 'WfL%�� 
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e
5
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��t post pal on recelp 

Steel Name Stamp. For mark. 
����'i�t�e��. 

w��� i�b��� :��io�tTo�is� 
Price 25 cts. per letter, P05t paid. 

j ����;;;� �� t�o�1:1���f;t��':;i�:
r
:s
c
��� 

Wood Sorew Boxes, for cutting ,""ood 
screws and nuts. Price, to cut :I-4 111Ch 
$r.05 ; 3-B $lo05 ; :1·2 $ l o IO ; 5-8 $1:.25 ; 3-4 
$1.40 ; 7�B $1:.60 ; I $1..7° ; I :I�4 $2·35 ; X 1�:oJ 
$3.00 post paid on receipt of price .. 

Adjustable Jointer Gauge, 
can be attached to any Wood Jack or 
Jointer Plane. Is adjustable tor squar
iug or to any bevel desired. 

PRICE, PREPAID, 81.75. 
oo;;.�-... -.... O=, Solderin� set complete, solder. 

ing iron,scraper, and resin, con� 
.. .;oil:, ��o:rzQt::. � venient and useful. With it any 

one can repair tinware, etc. 
�)rice. post paid , 72r. 

Send 4 cts. for large ilIus. catalogue to be issued in May. 
'l'he John Wilkinson Co., 76 & 78Wabash.Ave., Chicago,Ill. 

N 0 MOBE CATABRH. The GreatGennan Remedy ls a positive cure� Free sample package and book for 4 cents in stamps. 
E. H. MEDICAL CO., East liampton, Conn. 

SERIES OF VERY 
g���I��gt�\��C��friBe.fO(�o���Srii:!i�a

���:��,'I:�g�iti�(i� CAN SUPI'],>OM"NT, No. 46S. Price 10 cents. To be had at this office and from all newsdealers. 

STEAM E N G I N ES • 
HorizontaJ and Vertical. 

D l' e d g' i n ll  Machin e ry, 
Flou}', POWdCl', Slnte and 
Flint IUi l l lUacbillery, Tnr
bine Water Whee ls. 

York Mfg Co., York, Pa" U. S. A. 

IT PAYS To sell our Rubber Stamps. �'ree Catalogue 
to agents. FOLJAMBE & Co., ClevelaLd, O. 

AERIAL NAVIGATION. - DESCRIP-
tion and illustration of a new aeronautic machine, de-
��:il��{ s�Ie:��'�eil

r
��f[lin�

e
g;��!rn�'ct 

t
�e S�I��: 

TIFIC AMI!;RICAN SUPPL1�M II�NT, No. 467. Price 10 
cents. To be had at this o1ll.ce and from all newsdealers 

C RA T E F U L-CO M FO R T I N C .  

C O C O A  
PORT L A N D  CEMEN T.-T H E  8 C I-
ence and Art of the Manufacture of Portland Cement, 
with observations on 80me of its constructive applications. By Henry Heid, C.�J. . author of " A  Practical 
��::.,t�1��nN

C
&

n
0��:�li� ���ad8��y�W�� Y��k�e $7.25. Ad-

�]; t·yl es8 Lo(,k .. 1IutH ." d  OIl r(>e("il't. of'prlce. NO . :W5. Flush Dial Chest Lock for 17f in. wood, $2.50 
300. Beveled " Drawer " " :¥ in. " 1 . 50 
310. " " Closet " "  1 X' in. " 1 .75 

1865. ,. Safe " "  � in. iron, 2.50 
395. " Spring Latch Lock. 1 in. to 2� in. 3.00 
�See illustrated artide, page 227, issue April 10 , 1886 

:M: X L L :El �  L <> O :H>.  0 0 _ .  
813 to 821 Cherry St., Phila., Pa., U. S. A. 

STEAM CATAMARAN MAY BAR-
rett.-Plans and specificationn of the catamaran May 
::r��i:B. faJb��ti��lr��

g 
O�

o
��lrs�

i
�lc

o
: b����. r��f� deck, upper wurks, engine and boiler, wheel. With 10 

figures. Cotanined in �CIRN'I'lFIC AMERICA� SUPPLliJ .. 
MENT. No. 47"01. Price 10 cents. To be had at this 
office and from all newsdealers. 

����g. QUIGI at FIGURES. �etl�rs. 
A book of much Valuable Information. 

BRIDGE ACROSS THE MISSISSIPPI AT 
Prairie du Chien.-By John Lawler. C.E. A paper read 
at the Annual Meeting of the American Society of Civil 
Engineers. and discussion following. With five eng-rav .. 
ings. Contnined in 8<'IE:\'l'IF IC  Aj\fIi�RIOA N S( 'PPLI!� .. MENT. No. 46:1. Price 10 cents. To be had at this 
office and from all newsdealers. 

SEBASTIAN MAY & CO'S 
TO RENT OR LEASE LATm:'i:�e� 
West 14th Street, N 05. 453 to 459 ; 100 feet on Hth Street, 

g�n'£�:s� �rr� r�e�fa��
r
�g��e���5t��;�:�\iaY f�;;� S�):fi 

lighted ; suitable for stores or manufacturing purposes j 
in perfect order. Boilers and 50 horse power engine j 
�iffd� siI
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on premises, or to FRANK LAZARUS, Owne,., 
From 1 to 3 o'clock P. M. 57 Broadway, N. Y., Room 19. 

ABSOLUTELY 
P :L r e  P r o o f. 

L I C H T  a n d  C H E A P  • 
EASY TO APPLY. 

A S B ESTOS :M:XN:El..H.S AND :M:A.NUF.4.0TU:El.E�& 
B R A I D E D  P A C K I N G , M I L L  B O A R D  
&:El:E.4.T:El:XN<3r .AND &:J?EOX.4.LTXES-

CHALM E R S · S P E N C E  C O .  FOOT EAST 8TH STREET, N .  Y. 

I C E. R E F R I G E RATI N G  and Ventilating Machines 
Jarmans Patent. YORK 
MFG. Cu., York, Pa. 

HELPY!I�!Ja�aPo� fSO to $90 pep month and ex· 
goods to deay���e�r to.40av:l m���h ��� ��: 
penses to distribute circulars in your vicinity. Bus� iness honorable , permanent, pleasant & easily operated. All expenses advanced. SAMPLE CASES FREE. No 

stamps required. No humbug. We mean what we say. 
Address NATIONAL SUPPJ,Y (JOMPANY, Bradford Block. VINCINNATI. OHIO. 

TWO PATE NTS for sale of the latest improved lubricators, which 
I guarantee to be ahead of anything yet introdu-ced 

W. it� J�lJ��l,
i
Yer:��a, 

fchtft�� 8�:,ttr;t�a�ddress 

PORTABLE BRIDGES. - DESCRIP-
tion of a novel system of portable bridp:es devised by 
Mr. Alfred Cottrau, of Naples. Illustrated with 14 en
gravings. Contained in SCIENT IFIO Al\I ERICAN SFPPLE!\lENT, No. 466. Price 10 cents. 'l'Q be had at this 
office and from an newsdealers. 

Perfect Small Steam Yachts. No smoke or nOise, sim
ple, safe i fuel, water gas j 3 cylinder engines. Send 
st�;�l8rr�

tffill��1� °68�
a
r\i�i��?W(s., Chicago, Ill. 

G L Y C E R I N E  AND ITS USES.-A 
valuable and Interesting paper by F· E. Alcock, COil. 
talned in SOJ)l]NTIFIO AMERICAN Suppr,J£MliINT Nil, 
4 96. Price 10 cents. To be had at this oll!ce III1Il troln 
ail newsdealers. 

� New Catalogue of Valuable Papers 
contained In SCIENTIFIC All�t<IOAN SlJ PPLJl))I!ENT, sent 
tree of cha.-ge to any addres •. 

MUNN &; co . . 361 Broadway. N. Y 

T�EI 

L�v�gr�n �ngin; & B�il;rl 
� Horse, $200. li H orse, $4110. 3 II or.e, �liO. 6 Horse, 4lill.  
4 HorNe, 32li . 8 Horse, liOO. 

THE CURTIS 
RETURN 

S'J:'E..A.::t::v.r: 'J:':E...A.J?-
For returning steam condensed under pressure automatically into the 
boiler, whether ta.ken from above or 
below the boiler lever, without loss 
or waste. Manufactured by 
THE CURTIS REGULATOR CO., 

BOS T O N ,  M A S S .  
Send for C i rc u l a r  No. 1 9. 

HELP WANTED. $liO A WEEK and expenses p_aid. Valuable outfit and particulars free. J. F. HILL & CO., Augusta, Maine. 

HALF A IILLION GARD 

Our Seell Warehouses, 
New York. are ftttell up pliance for the tilling of orllers. 

Our Catalogue for 1886, of 140 pa�I�,_".!'n.!"!!"I1'y 
of the NEWEST, BEST and 6 cts. (in stamps) to cover 

PETER HEN 

Drill Pressest Chucks, Drills, 
Dogs, and machinists' and 
teurs' outfits. Lathes on 
Catalogues mailed on application 

1 65 W. 2d St., Cincinnati. 0 

ENGINEERING P ROGRESS IN 1884.-
Henort of the 13th Annual Convention of the American 
SOCiety of Civil Engineers. Contained in SCIE,XTIFIO 
AMERICAN SUPPLEMIl;N r 1\0. 49S. Price 10 cents. TQ 
be had at this o1ll.ce and from all newsdealers . 

F R E E TRTAL.-NERVIT A speedily cures all 
effects oryouthfuJ errors. N erVOU8 Debility, Involuntary Losses, Lost Man' 

hood and kindred affections .  TRIAL package 
12 cen'ts postage . Free at o:EJ.ce. })r� A. G. 
OLIN co., 180E.  Washlngton St., Clllcago. 

I WEAK, UNDEVELOPED PARTS 
OF THE HUMAN BODY ENLARGE D ,  DEVEI�OPED, 
STRENGTHESED, E tc . •  i s  an i n teresting advertisement 
long run in our paper. In repJy to i nquiries, we wi l l say tha.1; 

there IS n o  evidence of humbug about this. On the contrary. 
the advertisers are very highly i ndorsed. Interested persons 

may get sealed circula.rs giving all particulars, by addressing 

fRIB MEDICAL 0 0 . ,  Buffalo, N. Y. Toledo Evenin� Bee. 

SINKING THROU GH QI'ICKSAND. 
-A paper by H. W. Hu!(bes, describ,ng the Poetscb 
H�?�
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i�E�I��� SUPPT,EMENT, No. 468. Price 10 cents , To be bad ta 

this office and from all newsdcalers. 

M E Nc:e���\ra�h����kDl!li���r:! vousneHs,Weakness. No quackery. In .. 
disputfl ble Proofs. Book sent seall"!J, t�e. ERIE MED. CO., BUFFALO, N.Y. 

DEAFN ESS ��oC:-a¥���� ���n�::!f�t 
b
le��s': 

Treated by most of the noted specialists of the day 
with no benefit. Cured htrnself in three months, and since then hundreds of others by same proceSK. 

A pla.in, simple and suc('e�sful home treatment. Address T. S. PAGE, 128 Ea.t 26th Street, New York City. 

CURE �ca� DEAF , PECK'S PATENT IMPROVED CUSHIONED EAR DRUMS PedeetJ)' 
BeMtore the Hearing, and perform the work of the natural 
���rs!���

i�EJ ��:J�rt��:���:�d�r�lAlcH��it���d to� 
illustrated book with testimonials, FREE. Address oreall on F.HISCDX, 8S3Broadway, New York, Mentiont� vaver. 

PIT US Instant relief. Final cure in 10 days, and 
� (1...J • never returns. No purge, no salve, no Ruppository. Sufferers will learn of a simple remedy, 

Free, by addressing C. J. MASON, 78 Nassau St., N. Y. 

TO WEAK MENsUfferingfromthe ef-fects of youthful er- rors, early decay, lost 
manhood, etc. I will send a valuable treatise (sealedl 
�g�:���Nd��!;D:��:F�ifrFdWL�R.Mg�dis:(}�n�. 

WEAK �! 
Whose VITALITY Is tailing, Brain DUAl ,',nd !XHAUS'1'ED or Power J'Jl ElI1A'J'UREL 8'1'. �D my' find a. perfect and reliable cure in 

F R lI!; l\I C M H OS � I TA L  R E M  S originated by�P .. ot·. 1" E AN CI V IAT�i�, of Paris, France. Adopted by all French Physicians and being rapidly anll 
s.uccessfnlly introduced here. All wealwning losses and g����s ln�

o
:Ejl�af��a�;�em��;::A l'�;filtr��n��lt:; tion (offioe or by mail) with six eminent doctors F n f!':E. CIVIALE AGENCY. No. r14 Fulton Street. New York 

EXHA U S T E D  
T��a���di�a�J>!k �i��e ��� on Manhood, Nervous and Physical 
Debility. Premature DeCline, Er
rors of Yonth, and the untold mis
eries consequent thereon. 300 pages 8vo. 125 prescriptions for all dis
eases. Cloth, full gilt, only $1.00, by mail, sealed. Illustrative sample free to all young and middle 
aged men for the next 90 days. Send now. Address 

Dr. W . li. P A.RK.ER, ;l  Bul1Inch bt.. llo5ton. Mass. 
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Iuside Page, cuell inael'tion - _ - 75 cents a linc. 
Back PaKe, eacb iuserti ou • • •  $1.00 n lin e . 

(About eight words to a line.) 
Engravings may Itead advertisements at tlte same rate 

per line, by measurement, as the letter pJ'eS8. Adver
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 

To Business Men. 
The value of the SCIENTIFIC AMERICAN as an adver

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into aU the States and Territo
ries, and is  read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more th�n to see his advertisement in a printed news
paper. He wants Circulation. This he has when he 
advertises in the SCIENTH'IC AMERICAN. And do not 
let the advertising agent intiuence you to substitute 
some other paper for the SCIENTIFIC AMEHICAN, when 
selecting a list of publications in wbich you decide it is 
for your interest to advertise. This is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a smull circulation thttn iH allow
ed on the SCIE�TIFIC AMERICAN. 

li'or rates see top of first column of this page, or ad
dress 

M U N N  & <': 0 . ,  I'ublish ers, 
36 1 Broa dwny, New Y OI·I • •  

II-�:tr�:�S' 
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 7 5  Randolph St. , Chicago ; 1 70 N.  4th St., Philadelphia. 

DOUBLE BOATS.-TWENTY-ONE IL-
lustrations of patented double boats, the general con
struction and plan of which m·e so clearly shown as to 
need no detailed description. Name of patentee and 
date of patent accompanying each diagram. Contained 
in SCIENTIFIC AMERICAN SUPPU;MENT, No. �3� • . 
Price 10 cents. To be had at this office and from all 
newsdealers. 

Compact. Substantia1. Econom
ical , and easily managed : guar_ 
anteed to work well and give 
full power claimed. Engine and 
Hoiler complete. including Gov
ernor. Pump, etc.1 at the low 
pri�e o f  
3 HOltSIll POWER . . . . . . . .  $240 00 
4,. " .. . .  . . .  _ . . 280 00 
6,. . . . . . . . .  355 00 
!% . . . . , . . .  440 DO 
ar Put on cars at Springfield, O. 

JAMES LEFFEL & CO.,  
Springfield.. OhiO, 

<lr 110 Liberty St .. New York. 

ORDER Il'ROl\l OUR 
" Sl'ECJAL I,I!ST." 

T H E  JO)III T .  Noye lllfg. (;0. FI N I S H E D  
n U1!'l!'ALO, N .  Y_ 

, =- AND F INE GRAY If\ON A'L 0 ST EEL �AL- LEA6�E:� CASTINGS FROM SPECIALT�RNS 
�D<'VlIN Y. CO F I NE TINN ING J�NN PAl 

1 S t;;. 01 F IN ISH ING . J TttOMf\LEHIGH AVE & AMERICAN ST PHILA � 
SAN ITARY EXAMINATION OF DRINK-
Ing Water,-By Prof. E. R. Angell.  The odor of water 
and how to detect it. Tests and their app ications. 
Nitrates and Nitrites. Lead and iron. Test for lead� 
'rests for organic matter. A valuable paper. Contained 
in S('Il!l�T IFIC AMERICA� SUPPLEMENT. No. 46�. 
Price 10 cents. To be had at tbis office and fN.m all 
newsdealers. 

I NTERNAT IONAL  I NSTITUTE FOR 
Liq ue��ANr2p.-! ��'!�9. Ne��� ' 

ICE-BOATS - THEIR , CONSTRUCTION 
and management.. With working drawing8� detailB. and 
directions in full . Four engravings. shOWIng mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E . Contained in SCIRN TIFIC AMEHICAN S UPPLl� ... 
MF:NT 1. The same number also contains the rules and 
regulat.ions for the formation of ice-boat clubs. the sail. 
ing and management of ice-bo ats . Price 10 cents. 

vv DIIt. .A.. lEI..a.:Et. � r IS. 
IlfrovltlclIl'e. U. I , ( I 'urk !St.) Sixminutes' walk Westfromstation. 

Original and O n l y  n nfl del' ot l h e  
H A R R I S · C O R L I S S E N e I N E , 
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
S e n d  fo r copy E n g i n e e r ' s  a n d  S t e a m  U s e r ' s  

M a n u a l .  B y  J . W . H I I l , M . E .  Prlce S I . 2 5 .  MENTION THIS PAPEB. 

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

cation of the SCIEN'l'Il�[c A Ml!.:RICA N, continue to ex
amine illll)l'OVements, and to act as Solicitors vf Patents 
for Inventors. 

In this line of business they have had forty one years' 
experience. and now nave unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
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Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues. Assignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application. con-
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; 
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n 
c�����nf;::e�J�b:l�� �g�y�1:;t�: 

DeSigns, Patents, Appeals, Reissues, Infringements, As
sig-nments, B.ejected Cases, Hints on the Sale of Pa.
tents, etc. 

We also send, fret! oj charge, a SynopSIS of Iforeign Pa ... 
tent IJaws, showing the cost and method of securing 
patents in all the princi pal countries of the world. 

MTJNN & CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OF�'ICES.-No. 622 and 624 F Street, Pa

cifiC Building, near 7th Street, Washington, D. C. 

VvA TER 

THE NEW . "  GRESHAM " P AT�NT THt AMtRI�AN ��LL TtLtrH�N! ��. Automatic Ro-8tartin� Ill] Hctor. . 95 M I L K ST. ,  BOSTO N ,  MASS. 
Invaluable for u �e on Tracti on , l'a" m, Portable, 

M arine, and Statio1l 8 1'Y EnKilles of all kinds. No 
Handles l·equil'ed. Water Supply very diUicult to 
brenk. Capab i lity of l'estarting i m medi ately, 
autolilut ically,  after inteloruption to feed from any 
cau se. Reliable and <.:heap. 

Sole Manufaoturers in the United States and Canada, 

Nathan Manufacturing Co. 

B U R N H A M  
SELF-OILING 

Antomatic StEam 
ENG INE 
Patented F,b. 23, 1886. 

Catalogue sent free by 

Burnham Engine Co., 
Y O R K , P A .  

92 & 94 LIBERTY ST. , N E W  YORK. 
SEN)) I" O R  CATA I, O G U E .  

T H E  I M P R OV E D  

Rider Hot Air Pnmnin[ En[inB 

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. 

WI'l' H ERBY, Rl]GG & R I C H A RDSON, Manufacturers 
of Patent W ood Working M achinery of every descrip .. 
tion. Facilities unsurpassed. Shop formerly occupied 
bv R. Ball & Co .. Worcester, Mass. Send for Catalogue. 

For City or Country Residences, OF THE 

Tbelnost successfu l  Lubri catol" 
for Loose PuUeys i ll u sc . 

VAN n UZEN' S PA'l'ENT 
L O O S E  P U L L E Y  O I L E R .  
Highly recommended b y  those wbo 
have used them for the past two 
years. Prices very reasonab l e. Every 
user of machinery should have our 
• •  Catalogue No. M j "  sent free. 
VAN DUZ.,>< & TIFT, Cincinnati. O. 

Burns Coal, Wood, or Gas. Safe, Simple, �tl.tntl.fl.t  � · Durable. 3, 0 0 0  in use. Send for mtrltWu Illustrated Catalogue " A . "  &'!) '"' 
SAYER & GO .. 34. Dey st , New York. IfOR 1 886. 

The Most Popular SlllentU\1l Paper In the World. 

r O 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 34° to 36c• Con ... 
tained in SCIE�TIFIC A:\n�::RICAN SUPPLEME�T No. 1 1 6. 
Price 10 cents. To be had at this office and of all news. 
dealers. 

FAY 'S MANILLA ROOFING 
Takes the lead. Chen pest, Hnn dsomest & BE"'T 
Roofing. Samples, Catalogue, and 'l'estimonials sentjree. 
Est'd 1806. 'V. H. FAY & Co., Cooper's Point, Camden, N. J .  

T h e B est in  the W o r l d .  
We make the Best Packing that can be made regardless 

of cost. Users will sustain us by calling for tbe " ' JEN. 
KINS STANDARD PA UKING." Our " Trade Mark " is 

Only $3.Z0 a YeaI', i n c l u di n g  l'o stage. Weeldy 
�2 N UIlJbers n Y ear. 

This widely cit'cn l a t ed and splendidly Illustrated 
paper is published weekly. Every number contains six .. 
teen pages of useful infOImation and a large number 01 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, }!�lectricity Telegraphy. Photography, Archi
teeture, Agriculture, Horticulture, Natural History. etc. 
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All C l asses o f H eaders find in the SCIENTIFIC 
AMERI CAN a popular resume of the best scientific in
formation of the d ay; and it is the aim of the publishers 
to �res'ent it in an attractive form", avoiding as much as 
possible abstruse terms. '1'0 every intelligent mind, 
this journal affonls a cunstant supply of instructive 
reading. It is promotive of' knowledge and progress in 
every community where it cirCUlates. 

Terms of SubscriPtion .-One copy of the SCIEN. 
JE:N'�:I::N'S :BH.. C> S  • •  

'1 Jolon Street. N _  Y .  1' 9  Ki lby Street, Bostoll . 13 So. Fonrth !Street, l'hila. 

For ROOFS OF ALL DESCRIPTIONS, steep or flat. 
can be applied by ordinary workmen having no previous 
experience. Send for Samples and llJustrated Pamph
let. Address 

W. H. STEWART, 
74 Oortlandt Street, New York. 

TIFIC AMERICA N will be �nt for one 1jear..:-52 numbers
postage prepaid. to any subscriber ill the United States 
or Canada, on receipt, of three d o l l a1's a n d  twenty 
cen tt!l by the publishers ; six months, $1.60 i three 
months, $1.00. 

C l nbs.-One extra copy of the SCIENTIFIC AMERI
CAN will be supplied gratis jor every club oj five 8ubscribers 
at $3.20 each i additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray. but is at the- sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay
able to 

:r::v.cUNN &; CO . •  

Writ.e for Circular and tell us what you want. IRON-FIBRE PAINT, for Roofs and Factory and 
Farm Buildings. 

36 1 B roadway N ew York. 
B. W. PA YNE & SON, Drawer 1004. Elmira, N. Y. 

Or address our New York Office. 'r � E  Eastern Agents, HILL, CLARKE & CO., Hoston, Mass. 
Our patented Vertical Boiler will not prime. No dan

ger of burning fiues. P H O N () C � A P H V  �'h��t
° ¥r"a��� Scientif ic American Supplement. 

Works for self-lnstrucbon
\

bY Benn PItman and Jerome This is a separate and distinct publ1catlon from 
VA N n UZ E t'i ' S  B. Howard, for sale b y  a l  book-sellers. Catalogue, al- r • • . phabet and illustrations sent free. Address, I rH I�; SClm�TIFIC AM ERICAN, but IS umform therewith 

Mechanical Boiler Cleaner. PHONOG ltAPHIC IN SrrrrUr:rE, CinCinnati, O. in Size, every number containing sixteen large pages. 

�lakes out aU mud and sca1e 
forming properties from the 
water of Steam BoiJers, 
lreeping it clean and free 
from aU impurities. Send for 
circular. Manufactured by Mention this paper. 

1\ 'l'H]� SCIIf, 1.\' T I FIC Al\1ER1CA

. 

N SUPPLICMgNT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prin'3ipal departments of Science and the 
Useful Arts, embraCing Biology. Geology, Mineralogy, 
Natural History, Geography, A rchreology, Astronomy, 
Chemistry t ElectriCity, Light, Heat, M echanica] Engi

OF STABLES. - A neerlng, Steam and Railway Engineering, M ining. 
E. W. V A N  D U Z E N ,  

CINCINNATI, O .  O ONSTRUOTION 

ON S.EWAGE DISPOSAL--BY PROF. 
H. Robinson. Sewage disposal on land. Sewage dis� 
posal by chemical treatment. Hewage disposal by dis
charge into river or sea. Cnnt�ined in SCTENTIlHC 
A MEHICAN 8UPPLEl\IENT, No. 46,.. . Price 10 cents. To 
be had at t his office and from all newsdealers. 

N E W 

Bibb's Celebrated Original 
BALTIMORE 

FIRE-PLACE HEATERS, 
'fo warm upper and lower rooms. 

The handsomest, ro08t economica.l 
Coal Stoves in the world. 

B_ C. B I B B  &. S O N  
Foundry Office and Salesrooms, 

39 and 41 Light Street, 
Baltimore, Md. 

MARBLEIZED SLATE MANTELl. 
r¥.1f"Bendfor Oirculars. 

Y O R K  B E L T I N C  

paper by A. W. Wright, describing a model stable just 
finished for the North Uhicago Uity Railway. Contained 
in SCIENT1FIC AMERICAN SUPPLKl\I K�T. No. 463. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

NOTItE to Users of Steam Pumps. 
We have received following letter in 

regard to one of our No. 5 "  L "  ($16) 

�ie;�fre!'n�������I�r��tgh\���Ch pipe 

U L' ANS.E, MICH. ,  Feb. 24, 1883. 
;\ VAN DITZE� & TIFT, CinCinnati, 0. : 

H Money could not buy the .Jet of us  
unless another coul d  be had. I would 
not give your N o. � . . L " for a $700 pump, 
equal distance to raise. 
. .  N. A. Litchfield, Supt. Mich. Slate Co." 

We make Ten Sizes of these Pumps. Prices $7 to $75. 

��¥�g���;�;8 ����e�aJI�g: �:[arg�e o����u��s;,hat 

VA N D UZEN & 'l'l fi-" l\ Ciucinnllti .  O. 

A N D  P AC K I N O  CO.  
Oldest and J.argest Manufactnrers i n  the United States or 

Vu lcan ized Rubbe r Fabr ics 
ADAPTED TO MECHANICAL PURPOSES. 

RUBBER BELTING ,  PACKING,  A N D  HOSE,  
CO�:Et. UC3r.A.TEZ> 

ts and Matting, and Stair Treads, &0. 
BIOYOLE TZR.ES, 0.4 El. SPEl.ING-S. 
JOHN H. (]HF.EVER, Treas. Ne"" York Belting and. Packing Co . •  
JOHN D. CHIOF.VF.R, Dep'y TreftS. W a re h o u s p ,  1 5  P a r k  R ow. o p p .  Astor H o u se. N .  Y .  Branches : 308 Chestnut Street, Pbila .. 167 and 169 Lake Street. Chicago, and 5� and 54 Summer Street, Boston. 

Shi p BUilding, Marine Engineering, Photography, 
'l1ecbnology, Ma.nufacturing Industr1es, Sanitary En
gineering, Agriculture, Horticultul'e, Domestic Econo ... 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illnstrated with 
engravings. 

The most impwtant Ew/ineering Works, Mechanisms. 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the S lJPPT.F.MENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM· 
EUICAN and one copy of the SUPPLl£MKt'\T, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

lllU Jli N  & Co., 3 6 1  Broadway, N. Y., 
Publishers SCIENTIFIC AMEHICAN. 

'1'0 J4'oreign � U b t'lcl'ibers.-Under the facilities of 
the Postal Union, the SCIEt\'TIFIC Al\fERICAN is now sent 
by post direct from New York, with regularity, to sub
scribers i n  Great Bl"itain. India. AustraUa, and all other 
British colonies i to France, Austria, BelgiuJD, Germany, 
RUSSia, and all other European States ; Japan, Brazil, 
Mexice,'and all States of Central and South Amerlr-a. 
Terms; when sent to foreign countries, Canada excepted, 
$4, gol:}, for SClE�TIFIC :A.l\JER.ICAN, one year ; $9, gold, 
for both' SCIENTIFIC AMRRICAN and f:tUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
by postal or express money order. or draft to order of 

MUNN & CO., 361 Broadway, New York. 

PRINTING INKS. 
THE u Scientific American " IS printed with QlIAS. ENEU JOHNSON & CO. 'S INK. Tenth and"Lom 
bard Sts., Pkilh., and 47 Rose St., 0PP_ Dl.ane St" N. Y: 
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