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The man who now confronts the British in the 
Soudan was made a Khouan, or brother preacher, of 
the order of Sid Abd-el-Kader about twenty years ago; 
five years ago he was elected by the council of the 
order to take command of the army in the South. He 
was thereupon proclaimed Mahdime (sublime), the 
"arm of the Almighty," and invested with absolute 
authority over the faithful, whom he promptly 
invited to join his forces under penalty of death. 
His name is Mohammed Ahmed. He was born in Don­
gola, Nubia, about 1840, and was educated at a reli­
gious school near Khartoum. 

El Mahdi proclaimed his call to fulfill the prophecy 
touching the coming prophet of the South, and began 
to organize an army in 1881. The Governor-General 
of Khartoum commanded him to disavow his preten­
sions, and sent a small force against him to enforce the 
command. These the Mahdi soon defeated and dis­
persed. A second detachment met the same fate; then 
a column under Reschid Bey was destroyed to the 
last man. The following January he intercepted an 
Egyptian corps, on the way to Khartoum, and killed 
them all; in June, he annihilated another; and still 
another (under Yousef Pacha) in July. In every case 
the captured soldiers of the Khedive were given to the 
spears; native soldiers were absorbed into his own 
army, when it suited his purpose. 

The next year El Mahdi overcame the Egyptian gar­
risons at El Obeid, the capital of Kordofan, and killed 
them all, with the European officers in command. As 
a rule, Christian and Egyptian. civilians, with their 
women and children, shared the fate of the garrisons. 
From El Obeid the Mahdi invaded Darfur, but re­
turned to his capital to meet the Egyptian army which 
had been sent against him under General Hicks. The 
invaders to the number of 11,000 were surrounded, and 
mercilessly slaughtered. This in the fore part of N 0-
vember, 1883. Last year he wiped out the Egyptian 
garrisons along the Nile, above. and below Khartoum, 
which stronghold was closely invested and at last cap­
tured, despite the heroic defense of General Gordon. 
With the fall of these fortified posts, particularly Khar­
toum, the Mahdi has come into possession of steamers, 
cannon, rifles, ammunition, and other military stores, 
in quantity sufficient for a severe and protracted cam­
paign; and the failure and retreat of the British re­
lief expeditions-if nothing worse than failure hAf"l1a 
them-completes the record of his military successes, 
and necessarily adds enormously to his prestige as 
prophet and warrior. 

What the issue will be, time only can determine. 
False prophet or true prophet, EI Mahdi· commands 
the situation; and unless Great Britain is prepared to 
absorb Egypt and the Soudan, and undertake to es­
tablish an Ethiopian India in the heart of Africa, any 
attempt to punish him in Nubia or to dispute his preten­
sions in the Soudan will cost more thau it will come to. 

. ... , . 
THE MECHANIC'S CAPITAL. 

At this season of the year business men are accus­
tomed to "take account of stock," that is, review their 
assets in detail and sum up the value of their stock in 
trade, to discover exactly how they stand, and what 
courses may be best for their future success in business. 

Such is not the general custom of men depending for 
support solely or mainly on their power to earu wages. 
They are more apt to let things go as they have gone, 
unconsciously assuming that they have no assets, no 
stock in trade, and that it does not lie within their 
power to materially alter the conditions of their daily No. 479, 
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4 life and income, unless, it may be, to strike when their 
mates do for higher wages. Yet the poorest laborer bas 
capital, the amount and value of which he can usually 
increase, sometimes greatly increase, with compara­
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worth more to him than that amount of invested money 
would be if coupled with inability to earn his living by 
the use of his hands. 

What young laborer, not a fool, would sell his two 
hands for $10,000? Or would, for that relatively small 
sum, exchange his vigorous bodily frame for the body 
of a paralytic? 

Youth, health, and a capacity to do are elements of a 
working capital that many a millionaire would be glad 
to swap his millions for. 

But these are not all .the productive elements of a 
young workman's capital, though they are elements 
which too many squander without ever estimating their 
value until they are gone. Wages so small as $1 a day 
presuppose very little intelligence, very little skill, and 
no great responsibility. These, for wage-earning pur­
poses, are factors of higher value; and the worker who 
adds them to his capital will soon find its productive 
value doubled, tripled, possibly mnltiplied mauy fold. 
And it is always possible for the young worker thus to 
increase his capital by adding to his knowledge and 
skill, and still more by proving his fitness for position� 
of trust and responsibility. 

A larger knowledge of mechanics, finer workmanship, 
the ability to handle new tools, or the acquisition of a 
new art, which any young mechanic may gain by the 
improvement of a winter's evenings, may easily add a 
dollar to his daily wages, and accordingly may be 
counted as adding another ten thousand to his invested 
capital. . 

Since wages measure the worth rather than the se­
verity of one's labors, and nothing adds so much to the 
worth of labor as intelligence, skill, and trustworthi­
ness, it usually happens that the best paid labor is not 
the severest or most exhausting. Indeed, it often ·hap­
pens that a mau's trusty character is by far the most 
valuable, because the most productive, part of his work­
ing capital, earning him two, five or ten dollars, where 
his brute capacity to toil would not bring more than 
one dollar. 

In view of these obvious facts, it may not be imperti­
nent in us, at this season, to suggest to our readers­
those especially who are beginning life as mechanics­
that it is a good time to look to their invested capital, 
to see what it amounts to, how it is invested, and how 
it can best be protected and increased. 

... , . W'mmED PUIoliE rb. --------. __ 

If there is no positive, particular advantage in the 
spoJted or armed iron pulley over the center webbed 
pulley, there is no adequate reason why spoked pulleys 
should continue to be cast in preference to the plain 
webbed puiIeys. Probably the only advantage mged 
is that the spoked pulleys are lighter; but there is no 
truth in this supposition; a webbed pulley can be cast 
that is not only stronger but lighter than a spoked 
pulley of the same diameter and width of face. 

The advantages of the webbed pulley are easily seen. 
The patterns can be much more easily made, and more 
easily moulded. The web may be on one-half of the 
pulley, and,the other half be merely the rim, with the 
half hub fittiug the center of the web. The wooden 
pattern can be built cheaper webbed, and certainly the 
iron pattern can be more readily finished and fitted. 
It is no fool of a job to finish up the iron patterns for 
a spoke pulley, the spokes being made in halves. 

The web of a good sized pulley-one of twenty-four 
inches diameter and six inches face-need not be more 
than five-sixteenths of an inch thick; perhaps a mould­
ing for additional strength to run around the inside of 
the rim next the web may be added. This web would 
be manifestly lighter than six spokes, or arms, whether 
they be directly radial or curved. 

If the balancing of a pulley is desirable, a web of 
half an inch thick would allow for turning and truing. 
In chucking for boring on a face plate, two or three 
half inch bolt holes through the web would be as con­
venient as the spaces between six spokes; and instead 
of having intermediate bearings, as the spoke pulley, 
on the face plate, the web would make a fiat continu­
ous bearing, preventing the chattering that is some­
times so inimical to good work. 

An old moulder says that with webbed pullay pat­
terns in place of the spoke patterns, there would be 
much less breakage from unequal shrinking in the 
mould than now. 

A THRIFTY LIFE INSURANCE COMPANY. 

The fortieth annual statement of the New York Life 
Insurance Company, which is published in another 
column, makes a very favorable showing, notwith, 
standing the depression of the last year in nearly all 
branches of business. 

The New York Life Insurance Company has a sur, 
plus of several millions of dollars, and its officers and 
trustees are recognized $ among our most substantial 
and trustworthy citizens. 

This company issues ali classes of policies, including 
non-forfeiture, non-contestable on account of suicide, 
Tontine investment policies, etc. Their rates for premi· 
ums, under their different classes of policies, are liberal, 
and we do not know of a safer company in which a 
person can insure his life than the New York JAfe. 
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COMPLETION OF WASHINGTON'S 1I0NUMENT, 
This great obelisk, of ,which the corner stone was 

laid nearly forty years ago, islat last completed, capped, 
a.nd dedicated. The ceremony of deliverance to the 
;President of the United States took place on the 21st 
9f February last, and formed a brilliant event in the 
history of the national capital. 

The structure has the distinction of being the high­
eri spire in the world. It is in round numbers 597 feet 
in altitude above sea level. It is chiefly built of granite, 
faced with white marble. The shaft is 55 feet 1% 
inches square at the base, walls 15 feet thick, and 34 feet 
5� inches square at the top, where the walls are 1% 
feet thick. There is a central well 25 feet square. The 
tot.al weight of the monument is 81,000 tons. In this 
week's SUPPLEMENT we give an official drawing of the 
structure, together with the report of Colonel Casey, 
the engineer in charge of the work, in which further 
particulars of the dimensions will be found. It is 
hinted in certain engineering quarters that the found­
ations of the structure are insufficient, and if not soon 
attended to; the monument will be likely to fall. The 
condition of the foundation forms a good subject for 
examination and discussion, and we trust it will receive 
attention by all who are qualified to judge of the mat­
ter. 

., . , .  
THE ALASKA.'S RUDDER. 

On another page will be found illustrations showing 
the nature, place, and extent of the injury to the rud­
der of the steamship Alaska on her last trip to this 
port, together with description and dimensions of the 
new rudder lately made in this city. 

The accident was a novel and peculiar one, and forci­
bly exhibits the suddenness with which unforeseen 
perils sometimes arise at sea. 

The Alaska left Queenstown January 25, and ex­
perienced heavy weather from the start. The storm 
was especially severe on the night of Feb. 2, but 
abated the next morning, when a new danger arose. 
The ship, then about 80 miles southeast of Sable Is­
la�d, suddenly refused to obey her helm, and it was 
found that her rudder was so broken as to be uncon­
trollable. In the main, as our illustrations will show, 
the rudder was intact; but from being a help to the 
ship it had become a source of grave peril, - through be­
ing dashed from side to side as the ship rose and fell 
in the heavy sea. The officers of the ship exhausted 
their ingenuity in the effort to grapple with new prob­
lems which the broken rudder so suddenly presented, 
then proceeded to navigate the ship as well as they 
could without it. The sea was so heavy that the cus­
tomary drag would not avail to steer the ship; and 
steering by means of the sails was but little more suc­
cessful. It was impossible to keep the ship's head to 
the heavy seas, which broke over her and buffeted her 
about in a manner that would have foundered a less 
seaworthy craft. 

After drifting helplessly:for thirty-six hours, the 
Alaska sighted the steamer Lake Winnipeg, of the 
Beaver Line, which stood by until morning, and then 
came to the assistance of the disabled vessel. In the 
morning (Feb. 5) it was decided to use the Lake Winni­
peg as a drag with which to steer the Alaska, and 
hawsers were passed from the one to the other as for 
ordinary towing. By deflecting the cables by means 
of the dragging steamer as described elsewhere, 
the same effect was produced as is obtained by 
shifting the helm. One of the cables parted during the 
next night, compelling the vessel to lie to until morn­
ing; but with this exception the �provised steering 
apparatus worked well, and the two ships proceeded 
slowly to this port, arriving off Sandy Hook on the 
morning of the 9th. 

The Alaska had on board nearly three hundred pas­
sengers, whose safety with that of the officers and crew 
-to say nothing of the costly vessel and her freight­
was imperilled by the accident, and remained in im­
minent peril for days. 

The Alaska is one of the most admirably proportion­
ed and fastest steamships afloat. Her gross tonnage is 
8;000. Her engines are of compound inverted, direct­
acting, cylinder type, the high pressure cylinder being 
68 inches in diameter, and the two low pressure cylin­
ders 100 inches diameter each. The indicated horse­
power is 11,000, the highest one on a steamer in the 

. world. The ship has four masts, and is steered by 
steam. Sbe is built of iron in a series of water tight 
compartments, and is provideQ. with the most modem 
methods for insuring comfort and safety at sea. 

Yet, as we have seen, by the unexplained fracture of 
a relatively small piece of metal, this splendid struc­
ture, with her enormous power at perfect command, 
was almost as helpless as a log for many hours. Could 
anything have been done, with the appliances at her 
officers' command, to bring the broken rudder under 
control? The question is submitted to the ingenious 
readers of the SCIENTIFIC AMERICAN, as one practi­
cally worth considering. We should be happy to give 
space for any feasible suggestions that niay be made 
toward a solution of the problems involved. It may 
be proper to observe that, had it been possible for the 
officera of the Alaska. to devise a. means of grappling 
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and controlling the broken rudder, on the instant, it 
would have saved not only the present peril to the ship 
and her passengers, but the cost to her owners of a 
salvage charge of something like two hundred thousand 
dollars. 

The problem is curious and practical. Inventive 
reader, how would you have gone about to solve it? 

Whitworth Compressed Cast Steel. 

The following is from the recent report to the Presi­
dent of the Gun Foundry Board: 

Upon its first arrival in London, the Board was in­
vited by Sir Joseph Whitworth to examine his works, 
but with the desire expressed that the visit should be 
postponed until the close of our foreign investigations; 
This request was, of course, readily acceded to, and 
it will be thus seen that previous to the visit to Man­
chester the members of the Board had received all the 
impressions that could be produced by viewing the 
operations at the chief steel factories in France and 
Russia, and the great factories of Sheffield, in Eng­
land. 

In speaking of the Whitworth establishment at Man­
chester as unique, and of the process of manufacture at 
that place as a revelation, reference is specially made 
to the operation of forging. As to the assorting of 
ores, and the treatment of metal in the furnaces, there 
is no intention to draw distinctions; but as to the treat­
ment of the metal after casting, there can be no doubt 
of the superiority o� the system adopted by Sir Joseph 
Whitworth over that of all other manufacturers in the 
world. The process here adopted has been kept singu· 
larly exempt from scrutiny. Even in the offices of the 
chiefs of artillery there can be found no information, 
within the knowledge of the board, which is at all 
satisfactory upon the subject. Whatever knowledge 
there is seems to come from hearsay-none from per­
sonal observation; and it is only from personal observ­
ation that the merits of the system can be fully appre­
ciated. 

The system of forging consists in compressing the 
liquid metal in the mould immediately after casting, 
and in substituting a hydraulic press for the hammer, 
in the subsequent forging of the metal. 

The flask is made of steel, and is built up of sections 
united by broad flanges bolted together in such num­
bers as to accominodate the length of the ingot to be 
cast. All moulds are cylindrical in form. The in­
terior of the flask is lined with square rods of wrought 
iron, longitudinally arranged, which form when in place 
a complete cylindrical interior surface. Where the 
square edges of these rods meet they are cut away, 
both on the inside and on the outside, and, at inter­
vals of two inches, small holes are drilled through be­
tween the rods, forming a channel way from the in· 
terior to the exterior for the passage of gas and flame. 
The interior is then lined with moulding composition. 
The flange at the bottom of the flask, as well as that 
at the top, is perforated with small holes which act as 
a continuation to the perforations between the seg­
ments of the lining for the escape of gas. 

The casting is made directly into the mould from the 
top. On the completion of the casting, the mould is 
moved (by means of a railway at the bottom of the 
casting pit, which is a deep trench running parallel to 
tl).e position of the furnaces) to a position under the 
movable head of the press, which is allowed to descend 
until the top is in contact with the metal in the mould, 
and in this position it is locked; a shower of metal is 
induced, which ceases almost as soon,as commenced, by 
the complete closing of the mould. The first impress 
felt by the metal is due to the weight of the head of the 
press alone. This pressure is gradually increased from 
below by hydraulic action, applied by four rams upon 
the table on which the flask rests, until the pressure 
exerted amounts to 6 tons per square inc;h. The inter­
val from the commencement of the pressure until the 
maximum is reached varies with the size of the ingot, 
being for a 415 ton ingot as much as 35 minutes. Dur­
ing this time the flow of gas and flame from the aper­
tures in the flanges of the flask, at top and at bottom, 
are continuous and violent, exhibiting the practical 
effect of the compression. This pressure is applied 
by the direct action of steam and pumping engines, 
and is indicated by a dial. At the end of this time 
the pump is taken off, and a uniform pressure of abont 
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under the influence of the forging press. This press 
is hydraulic, with a moving head having the main hy­
draulic cylinder fixed in it, and it is provided with an 
arrangement of mechanism for raising and lowering 
the moving head of the press and for locking the same 
in any desired position. The press has four hollow pil­
lars screwed part of their length, which are attached 
to the base of the press by nuts. On the top of the 
pillars is fixed a cast iron head or table supporting two 
hydraulic lifting cylinders, the rams of which are fitted 
with cross heads carrying four suspension bars. These 
bars pass through the moving head, and are connected 
at the lower ends by cross bars, which are fastened to 
the pressing ram. The moving head works between 
the base and the top or fixed head of the press, and is 
raised or lowered by the admission or exit of water 
from the under side of the rams of the lifting cylinders. 
The moving head can be firmly and rapidly locked at 
any height from the base which may suit the work to 
be operated upon. The moving head, as already men­
tioned, carrie� a forging or compressing cylinder, 
which forces a ram d<wn upon the work. By attach­
ing the compressing cylinder to, and making it part of 
the moving head, a short stroke can be employed when 
forging objects which may vary in size from a few 
inches to several feet in diameter. 

This in general terms explains the working of the 
ram. The effect produced by it requires to be seen in 
order to be thoroughly appreciated, and is altogether 
different from that produced by the hammer. The 
heated iugot resists the blow of the hammer, but the 
insinuating, persevering effort of the press cannot be de­
nied. The longer time (several seconds) during which 
the effort lasts is a great element in its successful effect. 
As pressure succeeds pressure, the stability of the par­
ticles is thoroughly disturbed and a veritable flow', of 
metal induced, which arranges itself in such shape as'�l 
the pressure indicates; the particles are forced into' 

closer contact, and the whole mass writhes under the 
constraint which it is impotent to resist. 

The board witnessed the operations of casting fol­
lowed by that of liquid compression, the enlarging of 
hoops, the drawing out of cylinders, and the forging 
of a solid ingot. The unanimous opinion of the mem· 
bers is that ·the system of Sir Joseph Whitworth sur­
passes all other methods of forging, and that it gives 
better. promise than any other of securing that uni­
formity so indispensable in good gun metal. 

The latest exhibition of the wonderful character of 
the Whitworth steel has attracted great attention, and 
may be stated as itldicating the present culmination 
9f his succese. From a Whitworth 9 inch gun, lately 
constructed for the Brazilian Government, there was 
fired a steel shell which, after perforating an armor 
plate of 18 inches of wrought iron, still retained con­
siderable energy. The weight of the shell was 403 
pounds, the charge of powder 197 pounds, ami the ve­
locity abput 2,000 feet. The shell is but slightly dis� 
torted. 'llrhe tests of the metal of which it was made 
show a tensile strength of 98 tone per equare inch and 
a ductility of 9 per cent. 

•.• 1. 
A New Light. 

At the 'last meeting of the Physical Society, some 
"Lecture Experiments on Spectrum Analysis", were 
shown by Mr. E. Cleminshaw. The chief point in these 
experiments was the production of a brilliant light 
without the use of the electric arc. A small quantity 
of a solution of the salt to be experimented on is put 
into a flask in which hydrogen is being evolved by the 
action of zinc upon dilute sulphuric or hydrochloric 
acid; the bottle is provided with three necks, one be­
ing fitted with an acid funnel, one with a jet, and by 
the other is introduced a current of coal gas, or better, 
of hydrogen, by which the size of the flame can be i;n­
creased and regulated. The jet, which is about one­
eighth inch diameter, is surrounded by a larger tube, 
by which oxygen is:admitted to the flame, the result be­
ing a brilliant light giving the spectrum of the salt 
substance, which is carried over mechanically by 
evolved hydrogen. The spectra of sodium, lithium, 
and strontium were shown upon the screen; and the 
absorption of the sodium light by a Bunsen flame con­
taining sodium was clearly seen. 

... �. 
Notice to New Subscribers • 

1,500 pounds per square inch is established by attaching Most subscribers to this paper and to the SCIENTIFIC 
an accumulator to the' press, and allowed to remain 
until the metal is sufficiently cooled to insure no further AMERICAN SUPPLEMENT prefer to commence at the 

contraction in the mould. beginning of the, year, Jan. 1, so that they may have 
The contraction in length in the mould during the complete volumes for binding. 

action of the pump, while the maximum pressure is Those who desire it can have the back numbers of 
being reached and sustained, amounts to one-eighth of 
the length of the ingot. After this effect has been pro-

either edition of the paper mailed to them, but unless 

duced, there is no farther advantage derived from the specially ordered, new subscriptions will be entered 

pressure in the way of eliminating impurities, but the hereafter from the,iime the �rder is received. 
contraction, in cooling, still goes on, and the- pressure ,Bound volumes of the SCIENTIFIC AMERICAN and 
by the accumulator is considered necessary in order to SCIENTIFIC AM;ERICAN SUPPLEMENT for 1884 may be 
follow up the metal as it contracts, for the purPose 
of preventing cracks being inaugurated at the end and 

had at this office, or obtained through news agents. 

on the e�terior of the ingot by the, adhesion 'of parti� - All the volumes of the SCIENTIFIC AMERICAN Sup­
cles of the metal to the sides of the mould. PLEMENT from its cOmmencement, bound or in paper 

When cooled andrehea.ted� ,thelngot is brought' 
covers, may be had as above,) 
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IMPROVED SHAFT TUGS. 
In the accompanying engraving, Figs. 1, 2, and 3, 

and Figs. 4 and I'i represent two forms of shaft tugs for 
which letters patent have recently been granted to Mr. 
Henry F. Bock, of Lansing, Ill. In the first form the 
shaft loop consists mainly.of two straps, between which 
the buckle and eye are held. The buckle is secured by 
having its tongue cross bar passed within the curved 
upper end of a metal plate, the lower part of which 
forms the base plate of the lock, which is 'held to the 
upper end of the loop by rivets. This construction is 
shown in the sectional view, Fig. 2. The plate takes 
the strain of supporting the thills off from the outer 

Itieufifie Jmttieau. 
An Engineer'" Story 01' a Brakeman. 

The Chicago Herald gives the following graphic 
account of tbe experience of an engineer on one of our 
Western railroads as related by himself: 

"Several years ago I was running a fast express. 
One night we were three hours behind time, and if 
there's anything in the world I hate, it's to finish a run 
behind schedule. 'These grade crossings of one horse 
roads are nuisances to the trunk lines, and we had a 
habit of failing to stop, merely slacking up for 'ern. 
At one crossing I had never seen a train at that 
time of night, and so I ;rounded the curve out of the 
cut at full tilt. I was astonished to see that a freight 
train was standing right over the crossing, evidently 
intending to put a few cars on our switch. I gave the 
danger whistle, and tried to stop my train, but had 
seven heavy sleepers on, and we just slid down that 
grade. spite of eVl;lrvthing I could do. Quicker than I 
can teU YOll, the brakeman of that freight train un­
coupled a car ju� lmck of our crossing, and signaled 
his engineer to go ahead, which he did sharply, but 

r barely in time to let us through. In fact, the pilot of 
my engine took the buffer off the rear car. 'Through 
that little llole we Slipped, and lives and property were 
saved. Now, that brakeman was only a common rail­
roader, yet he saw that situation at a glance. There 
wasn't time to run his whole train off the crossing nor 
even half of it-barely time to pull up one car length 
oy prompt, quick work. He kept his wits about him 
as, I venture to say, not one man.in a thousand would 
have done, and sayed my reputation jf not-my life. He 
is now a divisi.on superintendent of one of the best 
roads in this country. " 

Shall We Sleep "With Open Windo"Ws? 

This question introd.uces a subject upon which there 
is a diversity of opinion, both among medical practi­
tioners and individuals. "I have had no bad colds 
since I learned to sleep with my windows open, "  re­
marked a �entleman in the office of the Medical and 
Surgical Reporter, the other day. In reply, the editor 

SUPPORT FOR BUGGY TOPS. 
An invention patented by Mr. August Witzel, of 

Deadwood, Dak. , prevents the breaking of the back 
bows of buggy tops as the tops are let down, and als!!: 
avoids the excessive shaking of the let down top and 
overstraining of its parts when the vehicle is trav:el­
ing over rough roads. The top support and buffer 
consist of a jointed arm, and a rubber buffer (shown 
in the right of Fig. 1) held between side flanges on the 
outer end of the arm. 'The short arm section is at­
tached to the buggy by placing it upon the square 'Por­
tion of the stud fixed to the shifting rail, thus holding 
it against turning. On the stud, at each side of the 
arm, is an elastic washer, outside of which on the 
rouna. part of the stud is a washer, beyond which the 
end of the top prop bar is loosely held by a nut, so as 
to turn as the top is raised or lowered. The outer end 
of the arm is connected by a link to the top prop bar, 

.1 

BOCK'S IMPROVED SHAFT TUGS. says that the only" hard colds" he ever suffered from WITZEL'S SUPPORT FOR BUGGY TOPS. 

were contracted by sleeping in rooms to which the 
strap, and insures the durability of the loop at thiS night air had free access. so that when the top is raised the outer arm will also 
point. The outside plate of the fastening lies flat The editor adds that it is well known that the bodily be raised and held by the bar; when the top is lowered, 
against the outer face of the turned-over end of the temperature sinks slightly during sleep ; the physio- I the shoulders at the joint >yill hold it rigidly in a hori­
outer strap, and the same rivets serve to bind together I logical functions act

_
with 

_
_ diIIliI}i"h�(L.I1�tivitY;_��<l zontal--'pQilliDn, and the ba.ck h,m:' will fall upon .t� 

the straps, the back strap loop, and the plates of the hence the resistance of the economy to moilifficinfiu- buffer at t?e end of the arm. 'IhiS c?nstructlOn gIves 
fastening: One side of the base plate is made thick, to ences is proportionately lessened. " a substantIal support to the top as It falls an<l,,�fter­
form a strong bar, which has an arm extending across But it is also well known that at night these.influences ward, so that it will not be shahien so much as when 
the fastening in such a position as to allow the passage are more potent and noxious. The air is charged with supported at the shifting rail stud. 
over it of an eye held upon the opposite end of the greater humidity; miasmatic and malarial poisons rise - •••.. 

loop. In a recess in the fastening is pivoted a spring to higher levels, and extend with greater rapidity; • STOVE IMPLEMENT. 

catch, Fig. 1 (Fig. 3 is a modification of the catch de- I the chill of the damp night air is penetrating and dan- The instrument shown in the engraving, lately pa­
vice) , whose point passes into a notch in the arm in gerous; the emanations from organic decay are more tented by Mr. J. P. Welshans of Montezuma, Ind. , is 
front of the eye. Any effort of the eye to slip off perceptible. adapted for use as a poker and lid lifter, and for a fire 
from the arm will act the more surely to seat the point Against these the sleeper is less protected than in kindler and torch. It is made of malleable cast iron, 
firmly in the recess. In harnessing, it is only necessary the daytime. He has divested himself of his woolen and consists of a handle portion formed with an eye 
to pass the lower ends of the loops below the shafts to external clothing to put on cotton or linen, and lies and a hollow or tubular head terminating in a bent 
enter the latter within the loops. The eyes are then between weets of the same material, between which, point. The head has side slots and an end opening in 
passed on the arms and locked. In Fig. 3 the catch at the tops and sides of the bed, 'the air gains ready ac- the upper part, through which it is filled with asbestos, 
slides in a casing, being forced outward by a spring. cess to his unprotected surface. If he is restless, he ren- or any suitable combustible material that will absorb 

In the second form the upper end of the fastening is ders such access yet more easy. oil may be used, cement being employed to keep the 
hinged to the end of the loop, the same pin also serv- A greater risk awaits him. A sudden fall in tempera- material in place. To use the implement for kindling 
ing to hold the buckle. Between the straps of the ture at night is no unusual occurrence. In summer a fires, the head is plunged into oil and is then rolled in 
loop is'a metal core, bent around to give the required thunder gust, in winter a shift of the wind to the ashes; in this condition it can be ignited and in­
shape to the loop. The end of the core which locks north, often reduces the temperature ten to twenty serted in the stove, or used as a torch for burning 
with the fastening has an eye, ranging transversely, degrees. The sleeper is unaware of this. He remains brush, caterpillars on trees, or for illumination. The 
that receives the ends of the catches from opposite exposed to it with no further protection than he found rear portion of the head may be made to serve as a 
sides. The catches are pivoted to the fastening, and agreeable at the higher temperature until he awakes 
their upper ends are pressed outward-thereby pressing chilled and stiff, perhaps with the seeds of a serious 

illness already sown. 

BOCK'S FRYING PAN. 

the lower ends toward each other-by a spring placed 
in a bulged portion of the back plate. The lower end 
of this plate is bent outward to form a cup, to receive 
the eye of the loop and act as a guard. The upper end 
of each catch has a side projection, and by pressing 
them together the lower ends may be separated. 

These loops are simple and durable, and can be 
quickly operated to secure or release the shafts with­
out passing the ends of the shafts through them. 

These are such positive and unavoidable risks that 
we should counsel a delicate person to be exceedingly 
cautious how he ventured on the plan of open windows 
at night, however much has been said in its favor by 
popular hygienists. 

FRYING PAN. 

The engraving shows an improved double pan for 
cooking purposes, consisting of two sections, each of 
which has a handle and pan body forming a complete 
pan. The sections are made to engage with and dis­
engage from each other by constructing the rim on the 
face of one pan body with extended side lips, and the 
rim on the other with inwardly bent-over flanges, with­
in which the lips may be made to enter by suitably 
placing and turning one body upon the other; by re­
versing the turning action, the sections may be readily 
disengaged. This form provides for a close and locked 
fit of the two bodies together to constitute a double or 
shut pan, and for the separate use of each pan without 
having to couple or uncouple fastenings. The handles 
form, when united, a light hollow handle having a 
round or oval section; they are held together by a nip­
ple formed in the flattened end portion of one engag­
ing with an aperture in the end of the other. Instead 
of a series of flanges on the rim of one pan, there may 
be only one of a length of about half the circumference 
of the rim, the other pan being made with a lip extend­
ing wholly around the rim, as shown ill Figs. 5 and 6. 

This invention has been patented by Mr. Henry F. 
Bock, of Lansing, Ill. 

WELSHANS' STOVE IMPLEMENT. 

reservoir to retain 011, �hich will be given out gradu­
ally. 

ACCORDING to Dr. C. Brame (Repertoire, Dec. , p. 
537), oil of peppermint forms a useful application to 
burns, easing the pain immediately. The part burned 
is first immersed in water, and then the oil' is painted 
on with a fine camel hair pencil. 
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BRIDGE OVER THE DIHEPER. 

We'publish a perspective view of the new road 
and railway bridge over the Dnieper, at J eka­
terinoslow, on the Tekaterine Railway, Russia. 
This imposing structure, with its approaches 
nearly three-quarters of a mile long, was design­
ed by Professor N. Belelubsky,of St. Petersburg; 
the ironwork was made by the Brjonsk Iron 
Works, and erected under the direction of Chief 
engineer Mr. W. Beresin.-Engineering . 

... . ... 
Steel ' Nalls vs. Iron Nails. 

According to the Chicago Journal of Com­
merce, the monthly meeting of the Western 
Nail Association, which was held at Pittsburg 
on Feb. 11, was not a stirring or enthusiastic 
gathering. There is little in the outlook of the 
nail trade in the near future that can be called 
exhlIarating, either to the manufacturers or 
their employes. The price has ruled low for 
the past year, and the new card rate of $2.25 per 
keg, which was adopted by the association, lit­
tle more than covers the bare cost of produc­
tion. The most that can be said about the 
matter is that the demand for nails is fully up 
to the average, and the capacity for production 
is so much above the highest possible demand 
that prices must necessarily rule low. What is 
of more public importance, however, than the 
present or future price of cut nails is the posi­
tive and unmistakable indication that the busi­
ness is undergoing a revolutionary process. 
The steel nail is to take the place of the com­
mon iron nail. Already one-half of the' nails 
manufactured in Wheeling are made of steel, 
and the machinery and plant necessary for 
their manufacture is being erected in every nail 
center and at nearly every nail foundry. At 
first there were doubts and objections urged 
against their use, as there is to every new inno­
vation. The heads flew off in driving, it was 
said, and carpenters did not believe they would 
hold in wood as well as the iron nail. A little 
more care in the manufacture has obviated the 
first objection, while experience has shown that 
the last is wholly groundless. 
!: Under present conditions, steel nails can be 
made ten cents per keg cheaper than those 
made of iron. where the manufacturer has to 
purchase his ingots, and where he manufac­
tures the latter himself, the difference in favor 
of the new nail is still greater. The effect of the 
new departure in this industry is likely to be 
more far-reaching than at first would appear 
probable. The necessary plant is very expen­
sive, and its erection and general adoption will 
render practically worthless the vast outlay of 
capital now invested in the old-fashioned nail 
plant. It does away with the iron puddler and 
all his works so far as they have any relation 
to the nail business. Indeed, it is claimed that 
the puddler with his inflexible scale, which 
was the controlling element in fixing the 
prices of all the nail processes, is responsible 
for the introduction of the steel nail, and that 
his obstinacy has left him without an occupa­
tion in the nail business in the future. What· 
ever the reasons may be, and however they 
may affect the present capital invested in this 
great industry and men who carry it on, it is 
very certain, concludes the writer, that the steel 
nail has come to stay, and that in the course 
of the next five years it will have as complete­
ly supplanted the iron nail as the steel rail has 
its iron predecessor . 

•• • •• 
Changes a UaIC Century has Wrought. 

When I was a boy, says Mr. George C. Stone, 
manager of the Vermilion Iron Mines, to a 
representative of The Miller, and that. was forty­
years ago-I became a clerk in a hardware 
store. 'fhere wasn't a knife, a pin, a lock, a 
door knob, a hinge, for sale of American make. 
Everything came from England. The pins 
were made of two pieces, one little bit of wire 
being wound around the head of the pin. It 
often slipped off, and became an unmitigated 
nuisance. The solid headed pin of to�day is 
an American institution, and it took a Yabkee 
to make the machine that not only makes it, 
but at the same time sticks it into the paper it 
is sold on. The keys in those days for large 
door locks were huge crowbars six ()r eight inch­
es long, and weighing a pound or more. You 
couldn't carry them in your pocket. All locks 
were of bolts and springs. The tumbler lock 
was unknO'wn. These little keys we have now­
adays-and they are an American device-­
show how much progress has been made in the 
use of iron. All the screws used to be import­
ed, and the gimlet pointed screw of to-day, 
which bores its own hole, was an American in­
novation. 
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THE RUDDER OF A GREAT STEAMSHIP. eyes rest upon those formed on the stern post, a pintle, 

The steamship Alaska, of the Guion line, noted as 26 inches long, serving to hinge each pair. The pintle 
being the quickest vessel on the Atlantic, left Queens- may be divided, for convenience in describing it, into 
town January 25, and when off the Irish coast met two parts; the lower portion-that which enters the 
heavy weather; the storm increased in violence until stern post eye-is 5% inches in diameter, 12 inches long, 
February 2, when it began to abate. On the following and is covered with a brass sleeve. The upper portion 
day it was found that the rudder had ,been broken. tapers toward the top, which is threaded to receive a 
Owing to the rough water, an effort to steer by means of nut ; the base of the taper is 5 inches and the top 3% 
a drag failed, and sail was put on to keep her head to inches in diameter. The holes in the eyes on the rud­
the wind. On the 4th, the steamship Lake Winnipeg del' are accurately tapered to fit the pintles. 
was sighted, and on the next day the vessels were con- Placing the rudder in position is a comparatively easy 
nected by two chain cables, about ninety fathoms task :  the pintles are put in the rudder eyes, and the 
long, leading from the Alaska's quarters to the Lake nuts screwed down tightly; the head is then carried 
Winnipeg's bow, the arrangement of the cables being through the rudder hole in the deck, and the rudder 
as shown in the upper view of our frontispiece. Com- raised until the lower ends of the pintles are free to 
munication between the vessels was maintained by swing above the stern post eyes. The rudder is guided 
signals-flags being used in the daytime and lights at until the pintles hang suspended directly over the eyes, 
night. When the Alaska wanted to go to starboard, which they enter as the rudder is lowered . 
the Lake Winnipeg was signaled to throw her bow to There are six methods of steering, all of which de­
port ; this movement drew the stern of the Alaska in pend upon the rudder remaining in a perfect condition. 

. the same direction, causing her to go forward to star- The hand and stearn steering gear is shown in the en­
board ; the reverse of this operation permitted the graving. The rudder head is keyed to the center of an 
Alaska to move to port. During stormy weather, which iron beam, which extends across a wheel placed a few 
followed, the cables parted, when the Alaska was steered inches above the deck. This wheel, about 12 feet in 
with the sails until it .became again possible to bring diameter, is made of heavy iron plate, and upon its 
the cables into use. The vessels reached New York, outer surface is a rectangular groove formed by angle 
February 9. irons; just above this groove is an angular one. Im-

As soon as practicable the rudder was removed, when mediately forward of the wheel is a double engine, still 
it was found to have been fractured at the lower part forward of which is th e hand steering gear. 
of the post ; an irregularly shaped piece of the blade, On the engine shaft is a small pinion gearing with a 
between the first and second lugs, was missing. The cogwheel on a shaft directly below; this shaft carries a 
rudder was also cracked at the second lug, and at a pinion gearing with a large wheel mounted on a shaft 
point a little above, and cracks were found in the extending across (longitudinally of the ship) the frame 
upper cross rib of the frame, and in the outer rim, a below the engines. The rear end of the shaft has a 
few inches above the cross rib. As there was no beveled pinion meshing with two beveled wheels, one 
way of attaching chains to the blade of the rudder, at either side, and the shafts of which make an angle a 
the complete severance of the two parts rendered it little greater than 90 degrees. Upon each of these 
absolutely useless. shafts is a drum formed with a spiral groove, in which 

The old rudder consists of an iron frame or · skele- run the chains that work in the upper or angular groove 
ton, having a length of about 44 feet, and an ex- on the rim of the wheel. ,The other ends of the chains 
treme width of 7 feet 9� inches, the width of the blade are attached to powerful springs secured to the oppo­
proper at its widest point being 6 feet 9� inches. The site side of the wheel. The journals of each of the 
rudder post is 13 feet 2Yz inches long, and terminates large beveled gears are made in one casting, bolted to 
in a head 11� inches in diameter, formed with two the decK:. The springs serve to take up all shock, which 
longitudinal grooves to receive keys by which it is held would otherwise be transmitted to the gearing, during 
to the center of the circle or wheel used to operate the sudden striking of the rudder by a wave. This ap­
the rudder. The back or stock part of the frame is 9� paratus can be instantly thrown out of g ear, without 
inches wide by 672' inches thick; the curved or outer stopping the engines, by moving a lever located in front 
portion is 57.l inches,wide by 3� inches thick, and joins of the engines. 
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treatment she experienced while being buffeted by ,the 
waves. 

EXTINGUISHER FOR LAMPS. 
The extinguishing plate is hinged to a narrow strip 

of spring metal, the ends of which are so formed that 
the strip can be slipped over the end of the wick tube 
as shown in Fig. 1 .  When in a raised position, the plat� 
is prevented from falling backward by an arm project­
ing from the hinge and moving with the plate, coming 
against the wick tube. , Upon the under side of the 
plate is secured a little piece of metal, the weight of 
which causes the plate to fall forward as the wick is 
drawn d.own, 

When the wick is raised, it presses against the plate 
.and holds it in a vertical position. The plate makes 
the flame spread and burn more evenly than it other­
wise would, thus producing a much better light. When 
the wick is turned down, the plate falls forward upon 
it, instantly extinguishing the flame, and the coal that 
may remain upon the wick is smothered out, so that 
the smoke and disagreeable smell produced by ordinary 
lamp burners when the light is blown out are avoided; 
the danger of explosion, which sometimes is a direct 

MILLEN'S EXTINGUISHER FOR LAMPS. 

the stock at each end. In the lower part of the stock On the hand wheel shaft are two hand wheels be- ' result of blowing down the chimney, is also done away 
is a semicircular recess, 27.l feet in diameter, which tween which is a pinion meshing with a wheel 'on a with. 
enables it to clear the outer journal of the propeller shaft below ; the second shaft has a pinion in gear Additional particulars may be obtained from the in­
shaft as the rudder is moved from side to side. This with a wheel on a shaft carrying a chain wheel. A ventor, Mr. William Millen, of 431 East S3d Street, New 
circular portion is 10 inches wide, of the 3ame thick· chain running in the rectangular groove leads from York city. 
ness as the stock, and is united to the rim by a cross one side of the wheel t� a pulley, from which it passes -----_ .. _� ..... >_l� ...... ------

piece 7� inches wide; just below the second lug is a to a pulley revolving in a vertical plane, and located C utose. 

cross piece 7 inches wide. Upon the back of the stock in front of the chain wheel over which the chain passes C utose, the substance which covers and protects the 
are four lugs or eyes placed 6 feet 4� inches apart, and returns to the large wheel along a similar route. On aerial organs of plants, approaches the fatty bodies in 
and provided with tapering holes in which the upper the shaft of the chain wheel il5 a sliding clutch by which its properties and composition, though distinct from 
ends of the pintles fit. Upon the lower end of the the hand steering mechanism may be thrown in or out them in certain other respects. Cutose resists the ac­
rudder is a pivot 6� inches long by 5� inches in of gear by the simple movement of a lever. tion of energetic acids; it is insoluble in dilute alkalies ;  
diameter, that works i n  a socket formed i n  a side pro- I n  the steam chest between the engine cylinders is neutral solvents have no action upon it, but it is modi­
jection of the stern post. 'fhe latter is a heavy iron a valve, the shifting of which changes the direction of fied by oxidizing agents and boiling alkaline liquids. 
column having a square cross section, and carrying t.he motion of the engines. Beneath the piston rods is a With nitric acid it yields at first resinous bodies, and 
journal for the end of the propeller shaft and four small shaft, on one end of which is a beveled pinion. afterward suberic acid. Alkalies, and even alkaline 
eyes to receive the lower ends of the pintles. The A slight movement of this shaft serves, through the in- carbonates, at a boiling heat dissolve cutose, split it 
two sides of the frame are covered with iron plates, termedium of a lever, to shift the valve. Meshing with up, and convert it into a kind of soap, soluble in water 
the rivets in the curved rim passing entirely through, this pinion ,is a second one mounted upon the end of a and insoluble both in excess of alkali and saline solu­
while · those in the inner part are tapped into the vertical rod, which is conducted to the wheel house tions. Baryta, strontia, and lime effect the same decom­
stock. To prevent the plates from being dented or located in the forward part of the ship. It will b� position. Under the influence of bases, cutose gives 
approaching each other, the open spaces in the frame seen that the stearn steering gear can be operated from rise to two n ew fatty acids, the stereocutic and the 
are filled with wood. The weight of a rudder of this the wheel house, Meshing on one side of the pinion oleocutic, The former acid differs from all known solid 
description is about 12 tons. on the shaft moving the lever is a third pinion, the fatty acids. It is white, fusible at 76°, almost insoluble 

The new rudder-the frame of which was forged at shaft of which leads to a standard where it terminates in cold alcohol and ethers, scarcely soluble in boiling 
the foundry of John Roach, and which was finished at in a beveled pinion meshing with a similar one on a alcohol. Its true solvents are benzol and glacial acetic 
the works of McCurdy & Warden, this city-while not shaft placed at right angles to the first. The other end acid. On boiling this acid with dilute alkalies, we ob­
varying in general dimensions from the old one is es- of this shaft is held in a standard, on top of which is a tain gelatinous salts insoluble in water. These two 
se�ially �ifferent, the changes resulting in inc�eased dial, the index finger of which shows the distance to acids, when once modified, acquire new properties, 
strength m those parts which experience proved to be either side which the shaft has revolved" and conse- wbich approximate them much to the primitive cutose. 
weak, and in providing a means for operating the rud- quently the exact position of the rudder. On the dial They form a neutral substance, which on treatment 
der in case the rudder post should be broken. The are the words " port " and " starboard. " The end of with caustic alkalies experiences a kind of saponifica-
amount of metal at the upper part of the blade has the shaft projecting beyond the side of the dial box is tion.-MMo E. Fremy and Urbain. 

' 

been increased, there are three cross ribs instead of two squared to receive a hand wheel, which may be used 
.. � • � .. 

and h ' b f ' 
How to Fill a Boller. an eye as een ormed on the rim at A (shown in to shift the valve in case the rod leading to the wheel 

the engraving of skeleton of new rud der) to which house should fail to work. " I  filled this boiler when we first started without a 
chains may be attached, should t.he oiher �ethods of The signals from the wheel house would then be pump, and from a well, or reservoir, below the level of 
moving the rudder become disabled. (It may be stated communicated through means of a dial placed in a this floor. " This from an engineer of a stationary, who 
in thts connection that it is customary in building rud- conspicuous position, on the wall of the compartment, is a very capable man. " Well, I suppose you used 
de�s for first-class vessels in this country to provide a so as to be clearly seen by the man at the small hand buckets, " was the reply, " No, the boiler filled herself. " 
serle,S of eyes upon the outer edge of the rudder, so that wheel. In the center of the dial is a pointer moved The boiler was new and had just been located, the con­
it could be used even under the most unfavorable of by wires extending to the wheel house. In the center nections made, and all was ready for a start except the 
conditions. )  The covering plates are seven-sixteenths of the top of the dial is the word " course, " and to the filling of the boiler with water. The force pump had 
of an inch thick, the seam being about in the middle of right are the words " steady, " " starboard, "  and not been connected, and, in fact, had not been placed, 
the blade; they are secured by rivets, seven-eighths of " hard ;" on the left are the words " steady, " " port, " when the engineer thought it well to fill his boiler. 
an inch thick, spaced 6 inches apart; and extended clear and " hard, " There are also dials in the wheel house He built a fire of light stuff in the furnace, after put-
through, The interior spaces are filled with wood. to show the position of the rudder. Should all the de- ting in ,a few pails of w,ater, connected hose with the 

E t ·  . h water reservoir, and after the fire had burned down he x reme accuracy lS required in thQ pivoting of these VlCes we ave described become disabled, the ship could 
t dd ' t 'll b t opened the connection, and the water came in with a , grea ru ers, as a · , sllUvle bolt extending loosely s 1 e s eered by chains attached to the wheel, led 

through each pair of eyes, or a single rod passing through openings in the side walls of the room and rush, the creation of a vacuum impelling the inrush of 
through all, would not allow the rudder to so quickly guided to a winch. the water. 
and reliably perform all the movements expected of it ; On February. �6 the Alaska was placed in dry dock, 
�d would, .�esi�es, increa�e the wear of the joints Ii and a most minute examination of the hull failed to 
Wlthout facilltatmg the work of repair. The rudder detect any signs of damage resulting from the severe 

RECENTLY, at Louisville, Ky. , after se�eral hours of 
dark fog, a drenching shower took place, during which 
small fishes-minnows-fell to the ground. 
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some place. Certain phenomena connected with dis­
charge suggested obscurely that what we called nega­
tive charge was not merely a defect of supply, but was 

How Water May Flash Into lee. a supply of something of an opposite kind-that there 
1'0 the Editor of the Scientific American : were, in fact, two electricities, positive and negative, 

Three times during the winter I have seen water in- which combined together into a neutral liquid. It 
stantaneously converted into ice. I have read that might be that the other was then composed, and that 
water could be reduced to a temperature lower than what we called an electric current was really the simul-
320 F.,  and still not form ice, and have seen water rais- taneous transfer of the true components of this liquid 
ed above 2120 F. which, when agitated, suddenly ex- in opposite directions, and that strains in dielectrics 
ploded with such force as to nearly empty the vessel were due to attempted shear of the other. The phe­
containing it. The instantaneous formation of ice I nomena of electrolysis strongly suggested and supported 
saw in a large tin pail partly filled with water. There this view. 
was ice on the floor, cups partly filled with water held Was any other motion possible to a liquid? Yes, a 
thick coverings of ice, but the water in the pail was as whirling and vibrating motion. By coiling up a con­
clear as crystal. Intending to dip a cupful, I accident- ductor so as to get an electrical whirl, we discovered 
ally struck the edge of the pail, and quick as a flash of that we had produced a magnet, and all the phenomena 
light there shot from the sides of the pail, toward the of (magnetism could be developed on the hypothesis 
center, long, slender needles of ice, beautifully marked that magnets consisted of such electrical whirlpools. 
on their edges. These needles in a few seconds grew One whirl had the power of exciting. another in neigh­
until the water, for an inch or so below the surface, boring conductors, and these so excited whirls were re­
was closely packed with these delicate shoots, which, pelled. In this way could be explained the phenomena 
when my cup reached them, easily shattered. of diamagnetism. A disk of copper at the end of a tor-

W. J. R. sion arm was repelled by a magnet until the current in-
Palmyra, N. Y. duced in it had died away, which was very soon in that 

particular case; but currents in molecules might, for all [The peculiar phenomenon of the spasr.lOdic setting 
of crystals is well known and familiar to chemists. It is we knew, last for ever until actively destroyed. Atoms 

were already endowed with perfect elasticity-why not beautifully shown in microscopic crystallization. Un- with perfect conductivity too? der;the microscope the crystallic needles are plainly seen Finally, electricity in vibration, if rapid enough, con­to shoot out like the arrow from a bow. In some spe-
cies of fungus the same spasmodic effect is noticed in stituted light ; and it was easy to see that-on this hypo-
the development of the spores. thesis conductors must be opaque, and that transparent 

Its cause probably lies in the power of the attraction bodies must insulate, which agreed with observation. 
If a ray of light were passed along a line of magnetic of cohesion, which in this class of phenomena is a re-

sisting power to a change of condition.-ED.] force, it ought to be twisted, as was shown by the per­
tinacious experimental power of Faraday before the 
fact could be understood and before the scientific world 

The Natnre of' Electricity. 
In two lectures recently delivered before the Royal 

Institution, Prof. O. J. Lodge, F.R. S. ,  endeavored to 
explain to crowded audiences the modern views of the 
real nature of electricity. It was often said, he re­
marked, that we did not know what electricity was, 
and the statement was sti1l 1argely trne, but it was not 
so true as it was twenty years ago. Some things were 
beginning to be known about it, and though modern 
views were tentative, and might well require modifica­
tion, nevertheless some progress had been made, and 
it was not unsuitable at the beginning of a new year of 
progress and discovery to try and set forth the position 
of thinkers on electrical subjects at the present time. 

It had been discovered by Faraday and Clerk-Max· 
we1l how like the behavior of electricity was to that of 
an incompressible fluid or liquid. One was not there­
upon justified in asserting that electricity was a liquiq., 
but it was perfectly certain that it behaved in many 
respects exactly like one, and it was, therefore, a step 
neoessary to be made to understand and grasp the 
analogy between electricity and a liquid-in other 
words, to develop a liquid theory of electricity. Let 
them imagine a fish in the deep sea; he was surrounded 
and permeated by water, but m ust be completely un­
conscious of its existence. For a fish neal' the surface 
even to postUlate the existence of water from the'effects 
of currents and waves would be an act of scientific dis­
covery:analogous to our discovery of the existence of 
the atmosphere; but for a fish in the serene depths of 
the ocean the discovery of water would be an almost 
impossible one, 

Now, we were living immersed in electricity in pre­
cisely the same way, but we were in a more favorable 
position for discovering its existence, becanse it behaved 
for the most part more like a liquid entangled in some 
elastic medium or jelly than like a freely moving 
liquid. Substances in which it could freely move about 
were called conductors; substances in which it was en­
tangled were insulators or dielectrics. Conductors 
must be regarded as holes and tubes in the jelly, per­
mitting storage and transfer. The jelly was such as 
only to resist the motion of electricity; it permitted the 
free locomotion of ordinary matter. The existence of 
these two classes of bodies, conductors and insulators, 
had enabled the human race with difficulty at length 
to discover the existence of this all-permeating liquid. 
An electrical machine was to be regarded as a pump 
which could transfer the fluid from one cavity to 
another; thus charging one conductor negatively, the 
other positively. Charge was to be regarded as either 
excess or defect from the normal supply of fluid, causing 
a strain. 

Electrical attraction and repulsion were all explicable 
by the strains thus set up in the surrounding elastic 
medium or jelly. The increase of the capacity .6f a con­
ductor by bringing an earth-connected body near it 
was accurately representable by thinning the elastic 
coat surrounding a"cavity; and a hydrostatic model of 

was ready to receive it. The profound significance of 
this fact was first per!',eived by Sir William Thomson, 
and stated by him in a most powerful and remarkable 
note, and upon this Maxwell founded his electrical 
theory of light. 

" I  have endeavored," added the lecturer, " to give 
you pictorial and mechanical representations of electri­
cal phenomena, and thus to lead you a step in the di­
rection of the truth; but I must beg you to remember 
that it is only a step, and that what modifications and 
addenda will have to be made to the views here ex­
plained I am wholly unable to tell you." 

Power Cor Wood Working T.ols. 

BY WH. LEE CHURCH. 
I recently had occasion to make some indicator tests 

of power in planing mills. As there is a very general 
misapprehension of the actual power consumed by wood 
working tools, some of the results may be instructive. 
The power given is in every instance the net power of 
the tool itself, exclusive of the friction of the shafting. 
The power for wood working tools is usually a vague 
estimate from the belt transmission, and is liable to 
great error. The following results are, on the contrary, 
actual measurements under the conditions obtaining, 
and may be relied on as such, however much at vari­
ance with preconceived ideas. 

The first test was made at the mill, and by the cour­
tesy of Anson Eldred & Son, Fort Howard, Wis. Power: 
One 14 x 14 inch Westinghouse engine, 280 revolutions. 

Total friction of shafting and engine . . . . . . . . . . . . . . . . . . . . . . . . .  21'00 
No, 38' Sturtevant exhaust fan, 1,000 rev . . . . . . . . . . • • • •  _ . . . . • • •  18'06 
14 inch rip saw, cutting 1 inch stuff . . . . . . . . . . . . . . . . . . . . . . . . . .  5'33 
14 inch matCher, on 6 inch pine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21'25 
60 inch circular re-saw, splitting 12 Inch pine . . • . • . . • • • • • • • • .  , 5'38 
24 inch matcher, on 10 inch pine . .  _ . . . . . . . . . . . . . . ... . . . . . . . . . .  7'66 
Edger, 18 inch saws, one cut, in 2 inch pine . . . . . . . . . . . . . . . . . . 7'68 
2! inch circular re-saw, splitting 6 inch pine . . . . . . . . . . . . . . . . . 5'30 
Double siding planer, rabbeting and surfacing two 6 inch pine 

strips, both edges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11'20 
30 inch double surfacer,'dressing 2! inches wide . . . . . . . . . . . . . .  17'00 
12 inch moulder sticking one piece 2).2 inch ogee batten . • • . •  12'33 

It will be noted that the 24 inch matcher, on 10 inch 
stuff, required less power than 14 inch matcher on 6 
inch stuff. The reason of this lay in the fact that the 
feed was slower on the larger machine. 

The following res nIts were from the mill of F. Blakes­
ley, Schenectady, N. Y. Power: One 10 x 10 inch Wes­
tinghouse engine, 339 revolutions: Horse Power. 

Friction of engine and shafting alone, net .. . . . . . . . . . . .  _ . . . . . . 8'97 
One No. 31 Sturtevant exhaust fan . . . . . . . . . .. _ . . . . . . . . . . . . . . . 8'64 
12 inch matcher, on 6 inch spruce . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15'21 
Same running empty . . .  . . . . . . .  _ . . . .  • . .  • . . . .  . .  . . . . . . . . . . . . . . 10'01 
2! inch single surfacer, dressing 24 inch spruce . • • • • . • • • • • . • • •  9'75 
Roger's No. 2 four side monlder, sticking 2 x 1)4 inch pine • • •  7'28 

The following small tools were taken in a group in 
actual operation: 

One 12 inch rip saw, one 16 inch cross cnt saw, one 8 side 
sticker, one tenoning machine, one dovetail and boring 
machine, one band saw, one gig saw, one 12 inch cross 
cut saw . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . aggregate net 7'02 

a Leyden jar could be easily made with an elastic bag A further experiment was made to determme the 
inside a rigid vessel, with pressure gauges for electro- power required to start a planer from a state of rest. 
meters; this behaved in all respects exactly as a Leyden 1 The engine, shafting, and blower were flrst indicated 
jar-exhibiting discharge by alternate contacts and 

I 
alone, showing 8 '97 horse power; the belt was then 

everything. Discharge was typified by a relaxing of shifted on a 24 inch double surfacer, and a continuous 
the strain and by twisting of the dieleotric medium in curve taken until full speed was obtained. The mm-

149 
mum power required to start the planer was 31 '2 horse 
power net, the difference of 18'72 horse power being the 
amount of power required to develop the speed of the 
tool over that required to maintain the speed when 
reached. The above test was, of course, made with the 
planer running empty. 

The above line of experiments indicates that more 
power is absorbed in driving ordinary planing mill ma­
chinery empty than is required to actually dress the 
lumber.-Wood and Iron. 

� , . � . 
The Band Saw. 

A writer in the Northwestern Lumberman, who 
claims to have had fifteen years' practical experience in 
using band mills, says: 

We have been using the band sawmill for sawing logs 
for the last fifteen years with unvarying success, and at 
no time have we used a band mill-and we have used 
nine or ten of them-that had not a sawing capacity of 
20,000 feet of 1 inch boards per day of ten hours, and at 
times we have sawed 30, 000 feet of soft wood in ten 
hours. As to its average capacity, we sawed 6, 000,000 
feet in one year with one machine, running part of the 
time day and night. 

It has been a great wonder to me that the live, shrewd 
Northwestern lumbermen have gone on from year to 
year, for at least the last ten years, without seeing and 
testing the advantages of the band saw in the man­
ufacture of lumber economically, as regards both the 
lumber saved and the power required to manufacture a 
given quantity of boards from a given quantity of 
logs-scale measure-in a given length of time. 

A 60 horse power engine will run three band sawmills 
with a capacity of 20, 000 or 25, 000 feet each, per day, 
with a surplus of power to run the necessary edgers and 
cut-offs to trim the lumber. Take this as a starting 
point, then say the mills average 20, 000 feet each, and you 
have 60, 000 feet pel' day of ten hours. On this amount 
you save in saw kerf-the band saw taking only one­
twelfth of an inch-over the ordinary circular saw 1n 
use, at least 2, 000 feet on each 10, 000 feet sawed, which 
would make 12,000 feet, or one-fifth more lumber 
from what goes into sawdust, for which in some cases 
furnaces are erected to burn, the " hells " costing more 
than one band sawmill. 

This 12, 000 feet destroyed would at least be worth $10 
pel' thousand, or $120, which is lost pel' day-or $24,000 
in a season's sawing of 200 days. This $10 per thousand 
is a low estimate for first-class pine lumber, as a consid­
erable proportion would be uppers worth 50 per cent 
more, which would make it at least $30,000 lost (or 
saved) in 200 days' sawing. 

For instance, say three mills cost $6,500-put up and 
started, exclusive of power; you would still have a nice 
little margin of $23,000 on 200 days' sawing, and also 
have your mills. (" 

To the mill men who value the lives of their men­
and we know both the humane and thrifty do-we say 
we know of fifty band sawmills in use that have nevel', 
for the last ten years, fatally injured a man. 

Another advantage in the use of band sawmills in 
pine or any other kinds of lumber: you can saw a taper 
log or a partly rotten log, and get all the good lumber 
out of it there is in it, which you cannot do with a gang 
saw. 

Disinfecting Rags by SteaJD. 

.Importations of rags are now permitted where the 
rags are subjected to a process of disinfection. The 
process, as conducted by the Paper Stock Disinfecting 
Company of New York, is as follows : The apparatus 
consists of a large air-tight box, into which each bale 
of rags is drawn by means of five screws, which at the 
same time make five perforations from end to end of 
the bale. When this is completely inclosed in the box, 
the opening is closed, and superheated steam is injected 
through the screws, which are hollow and perforated 
with holes which permit jets of steam to penetrate 
through the rags in every direction. An esca� in 
the upper part of the box is provided with a bath in­
tended to intercept the passag ) of any disease germ 
into the air. Most germs of life are killed at a heat of 
212 01.' 215 degrees, but the steam employed in this pro­
cess is raised to 330. An exposure c r four or five minutes 
to.this degree of superheated steam heats the bale so that 
it takes two hours for it to fall below the germicide point 
of 212. The actual effect of this operation has been 
recently proved in a most satisfactory manner under �u­
spices which give the results obtained a scientific value. 
The experiments were conducted under the eye of Major 
Sternberg, U. S. A. , with disease germs (cholera and 
smallpox) brought by him from the Johns Hopkins 
University. They were inserted in the interior of two 
bales of rags, one of which, for the sake of making a 
comparative test of sulphurous acid and superheated 
steam, was subjooted to treatment in the same appara­
tus with the former agent, and one with the latter. 
The germs were then collected, and returned to the 
Johns Hopkins University, where Major Sternberg 
found by inpculation of rabbits that the germs treated 
by superheated steam had been killed, and did not 
communicate disease, while those treated with sul­
phurous acid were fatal to the subjects inoculated. 
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A. GREAT ELECTRIC MACHINE. 
We illustrate a machine which has just 

been completed by Mr. James Wimshurst, 
one of the consulting engineers to the Ma­
rine Department of the London Board of 
Trade, in his own private workshop, and 
which is, undoubtedly, the most power­
ful and efficient electrostatic machine in 
existence. This apparatus, says Engineering, 
has been constructed for and presented to 
the Science- and· Art- Departll1ent at South 
Kensington by Mr. Wimshurst, the cost of 
the raw material being defrayed by the De­
partment. 

On reference to the illustration, it witl be 
seen that the form of this machine is nearly 
identical with the smaller type which we il­
lustrated and described two years ago, its 
points of difference lying in its size and in the 
construction of the supporting parts. The 
diameter of the circular plates of the great 
machine is 84 inches, of plate glass three­
eighths inch in thickness, and weighing 280 
pounds each. Each of these disks is pierced 
at its center with a hole, 6%, inchAs in diame­
ter, and is firmly attached to a gun metal 
boss, 15 �nches in length, carrying the disk 
at one end and a pulley at the other, and 
which is bored so as to run freely on an iron 
tube, 3 inches in diameter, this tube being 
supported at each end by strong oak trusses, 
rising from a firm base, also of oak, 
and which is fitted with lockers at 
each end, for holding spare parts 
and accessory apparatus. The 
heads of the two trusses, or A 
frames, consist of massive castings 
of gun metal, which are so shaped 
as to hold the hollow iron tube and 
the ebonite rod to which the col· 
lecting combs and discharging term­
inals are attached. The iron tube . 
projects at each end beyond the 
trusses, and to the projecting ends 
are attached the brass " neutraliz­
ing " rods, which terminate in light 
wire brushes, shown in the illustra­
tion. 
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over 14 inches in length. The results have 
already proved far more satisfactory than 
was anticipated before it was tried, but 
when it is set to work at South Kensington, 
where it will be under far better conditions 
for developing its full powers, still higher 
results may be expected. We may, indeed, 
congratulate Professor Guthrie and the sci­
ence schools generally on this new acquisi­
tion to the physical laboratory, which must 
prove a most valuable instrument for experi­
mental research. 

Mr. Wimshurst h as in his laboratory what 
is probably the largest collection of th e most 
powerful electrostatic induction machines in 
existence, having worked for several years in 
perfecting this cla.s� of apparatus. "'Ne have 
in the illustration introduced (partly to serve 
as a comparison of size and partly to illus­
trate a very interesting and typical form of 
the apparatus) a sketch of what is perhaps 
the simplest and the cheapest electric influ­
ence machine ever constructed. This little 
apparatus consists simply of two disks of 
varnished glass, 12 inches in diamf'ter, fitted 
with tinfoil sectors, and mounted on a spin­
dle, which can be held in the hands, and the 
disks can be rotated in opposite directions 
by spinning them with the finger and thumb. 
When this is done-although there are no 
collecting combs or discharge conductors­
the most brilliant effects can be produced, 
the whole apparatus literally bristling with 

electric discharges immediately 
the rotation commences, and one 
of the most remarkable and not 
the least valuable features of this 
beautiful little instrument lies in 

. the· fact that it can be constructed 
in a good, salable, and workman­
like manner and sold at a very 
small charge. 

INTERESTING ELECTRICAL EX· 
PERIMENTS. 

To the Editor of the Sci. Am. : 

To the disks, which are well var· 
nished with an alcoholic solution of 
shellac, are attached, at equal angu- THPl. WIMSHURST SEVEN FOOT DUPLEX ELEOTRIC MACHINE. 

Judging from the interest ex­
hibited by the young people in 
our public library, on the arrival 
of t,he SCIENTIFIC AMERICAN, 

that readers of that class might 
find the details of some sim pIe lar distances apart, radial sectors of 

tinfoil, sixteen on each disk. These sectors are 19 inches 
long, and have a mean width of 1 '65 inches, thus hav­
ing an area of 31 '35 square inches. There is thus on 
each plate a metalliQally coated area of 500 square 

� 

lecting combs, and that the sectors on the one disk act I experiments acceptable, I send a description of two 
as inductors and as carriers respectively to those on such, which can be made without much outlay, with 
the other when they approach the best positions for simple, easily attainal:)le materials, and which may 
those respective actions to take place. ev:en possess some interest for older persons. 

The collecting combs are attached to the discharging FIRST EXPERIMEXT. 
terminals, as shown in the engraving, by interchange- At any tin shop or coppersmith's can be procured, able brass rods, some being straight, while others are for a trifle, scraps of sheet copper, zinc, and iron, and bent, so that their positions with respect to the hori- at any tailor's a few remnants of cloth or flannel. The zontal diameters of the disks may be varied within a other materials needed are about twenty-five cents' range of about.16 inches, that is to say, between about worth of No. 22 insulated copper wire and a small 8 inches 'above and 8 inches below the horizontal diame- magnetic needle, costing perhaps 50 cents ; both:of which tel'. The discharging rods or terminals are constructed 
of brass tubes, 174 inches in diameter, and are fitted 
with terminal balls of different diameters, which are 
also interchangeable. The distance of these balls apart 
·-and therefore the striking distance of the spark dis­
charge-can be varied by the glass handles with which 
the discharging rods are fitted at their lower bnds, and 
as these handles have their attachment in a hinge joint, 
they can be used as levers wherewith to turn the termi­
nal rods around a vertical axis, and thus to vary the 
distance between their upper ends. 

The two disks are rotated in opposite directions by 
the lower driving gear, showJ;l. in the figure; this con­
sists of a horizontal spindle fitted with a winch handle 
at each end, and carrying a pair of oak pulleys which 
are connected respectively to the two pulleys attached 
to the disks by endless cords, one of which, being 
crossed, causes one disk to be rotated in the opposite 
direction to the other; and as the height of the bear­
ings of the lower spindle is adjustable, the driving 
cords can always be maintained perfectly tight. 

The principal characteristics of this form of electro-
static machine, and to which its exceptionally high 

I value as a laboratory instrument is due, are (1) that it 
is readily self· exciting in almost every condition of the 
atmosphere; (2) that the polarity of the apparatus 
never changes, as it is so liable to do in other forms of 
induction machines ; (3) that the charge is very large 
compared with the area of the glass employed in the 
disks; and (4) the small cost at which the machine may 
be constructed. 

Although the great machine which we illustrate in 
inches, or a thousand square inches on the two disks this notice was working in a workshop in which th�re 
together. was a steam engine and boiler at work, and conse-

investments may be cori'sidered permanent, as the 
needle and wire can be used for many other interest­
ing experiments. The only additional requirements are 
a handful of common salt, or, if preferred, one or two 
cents' worth of commercial SUlphuric acid, which, to 
prevent accident, may at once be mixed slowly with 
ten times as much water. 

The apparatus may in principle be regarded as a son quently wjth a consjderable quantity of water in the 
of double.acting " N  ich6lson'e revolving doubler, " the atlllOsphere, and although it was closely sp.rrounded 
sectors on the one diSk acting as inductors on the other, . with lathes and shafting and other metallic conducting 
and vice versa, and that the extraordinarily high effi· I bodies, not only did it pick up its charge even before a 
ciency of the machine is probably due to the fact that I complete revolution wits made, but kept up a c

. 
onstant 

both plates contribute charges of electricity to the col. stream of dischal'ge sparks. betWOOI;\ its terminals of The young experimenter may now cut the zinc and 

© 1885 SCIENTIFIC AMERICAN, INC



MARCH 7, 1 885. ]  Ititutifi t jtutritJu. 
copper and cloth into pieces of about two inches hibited in this experimeut may enable the student to 
square, dipping each piece of cloth into a saucer con- understand the general principles of the declination or 
taining the dilute sulphuric acid. He is now ready to variation of the magnetic needle (at many places on 
commence piling, on a small block of wood, a square our globe) from the geographical north and south; es­
of zinG, then of copper, then of the moistened cloth. pecially when he considers that the same effect may 
until he has from five to ten pairs or more as he may be produced by currents of electricity, if, as in diagram 
desire, finishing with a square of copper. Instead of 3, the plane of the main so-called current be successively 
the dilute acid, common salt may be sprinkled on in A B (solstitial), then in A' B' (equatorial), and finally 
both sides of the cloth after moistening with rain in A" B".  
water, and the pile then constructed as before. Also, I The current A B would necessarily, if strong enough, 
instead of zinc, strips of sheet iron may be used, al- ' according to Oersted's discovery, and as shown in ex­
though the resultant voltaic pile will not be so strong, , periment 1, produce the same effect, on a small needle, 
in other words, have as much electromotive force. I' which would be effected by the bar magnet that 'points 

On a wooden stand, similar to a filter stand with in the diagram 21 to the west of the geographical north. 
two arms, let the coil of wire hang from the upper , The current A' B' would proctuce an effect equivalent 
arm, and the magnetic 
needle rest in the middle 
1'>f the coil on the lower 
arm. To make the move­
ments of the needle more 
apparent, remove it from 
its box, and let it oscillate 
on a stout sewing needle 
thrust through a cork and 
placed, as stated, in the 
center of the coil. 

If now the ends of the 
coil of wire are so placed 
that one is under the low­
est zinc of the pile, in full 
contact, while the other 
end of the coiled wire is 
pressed flat on the upper 
or last copper square, the 
needle in �he coil will tend 
to set itself at right angles 
to the plane of the coil. 
By reversing the wires, and 
placing the end which 
rested on the copper, now 
in contact with the lower 
zinc, etc. , then the needle 
will be reversed also. al­
though still corning to rest 
at right angles to the plane 
of the coil of wire, or so­
called current of electricity. 

One source of interest, 
connected with this experi­
ment, is the fact that it 
may aid us in understand­
ing the declination of the 
needle, which varies as the 
plane of the electrical cur­
rent varies. It may also 
aid in our understanding 
certain dynamical pheno­
mena, by suggesting that 
the salt water from the 
ocean (rendered ' s  t l' a n g 
brine by evaporation on 
reaching heated portions 
of the earth's crust) may 
occasionally penetrate deep 
fissures, and there encoun­
ter metals such as native 
gold, copper, magnetite, 
etc. , besides other more 
readily oxidizable metals, 
or those prompt to unite 
with the chlorine of the 
salt; thus giving rise to 
electro-chemical action, and 
furnishing electromotive 
force for some seismic phe­
nomena. 

Diagram No. 1 is sub­
joined, to make the above 
experiment more intelligi­
ble. 
, SECOND EXPERIMENT. 

Two bar magnets (cost­
ing perhaps 50 cents, and 
useful for many other in 
teresting experiments) are 
placed across each other, 
on a block of wood, as in diagram No. 2. with the S. 
or unmarked ends of each diverging some 23' respec­
tively to the east and west of the geographical north. 

Presenting the small magnetic needle, mentioned in 
experiment No. 1,  while held in the hand successively 
to the north and south ends of the bar magnets, also 
to points midway between the two influences. it will 
be found that, besides the four ' areas of greatest in­
tensity. near the ends of the magnets, there are curved 
lines, resembling the agonic, or lines of no variation 
on 0111' globe, anywhere along which the needle will 
point to . the true north, as indicated in diagram 2. 
There will also be found a point (resembling the mag­
netic l'lorth pole in Boothia Felix) north of which the 
magnetic needle will turn its marked end to point due 
south, while south of that point! it will turn its marked 
end due north. An examination of the phenomena ex" 

lECHMEAS AT HOME. 
to bringing the two bar magnets together ; and the cur­
rent A' B' would, in the same manner as if the two bars 
were made again to diverge, restore the attractive in­
fluence (exerted on a small needle) to the region occu· 
pied, in diagram 2, by the magnet which points east 
of north. 

RICHARD OWEN. 
New Harmony, Ind. , December 31, 1884. 

. . . . .. 
A Chance tor .-\merican Brldg� Builders. 

It will be seen from an advertisement in another 
column that the Colonial Government of New South 
Wales. Australia, is about to build a new and splendid 
steel railway bridge, for which · proposals are now in­
vited. The bridge structure will be 2, 900 feet long; 
the foundations are to be sunk 1:20 feet below the bed 
of the river, in' water 50 feet deep. 

1 5 1  
lECHMEAS. 

Everywhere there are evidences that a growing inter­
est is being taken in bromeliaceous plants-an interest 
that should be encouraged, leading, as it inevitably 
must. to the introduction into English gardens of a 
large number of beautiful and eminently useful plants 
of easy cultivation. England alone among European 
countries where horticulture prevails has hitherto been 
practically without Bromeliads as ornamental indoor 
plants. 

Next to Billbergias, the lEchmeas are the most use­
ful among genera comprised in the Bromeliad order, 
although there are several species of Tillandsia and of 
Vriesia which are of exceptional beauty. Of the genus 
lEchmea nearly sixty species are described by Mr. 

Baker in his recent mono­
graph of the genus, of 
which about a dozen are 
known in gardens, both in 
England and in Conti­
nental countries. For the 
following descriptions of 
these cultivated species I 
am largely indebted to Mr. 
Baker's monograph, pre­
pared from living speci­
mens in the Kew collection, 
and, therefore, more easily 
understood by horticultur­
ists than any account could 
be when based on only. 
herbarium specimens. The 
habit of lEchmeas is gene­
rally vasiform (i. e. , the 
leaves clasp tightly by 
their bases, so as to form a 
deep cup or vase) with long, 
leathery, green, spine 
margined leaves and cen­
tral flower scapes. In most 
of the species the flower 
scape is clothed with large, 
bright colored bract-leaves, 
which are often much more 
ornamental than the flow­
ers themselves. These lat­
ter are much smaller than 
those of Billbergia, al ld  are 
red-purple, blue, yellow, or 
nearly white. 

Like: all the Bromeliads, . 
lEchmeas are natives of 
distinctly tropical coun­
tries, where, either cloth­
ing tree trunks in exposed 
sunny places, or growing 
upon the ground, they are 
often met with in abun­
dance. 

In the accompanying il­
lustration a rare and inter­
esting species, Yiz . ,  lE. 
paniculata, is'shown grow­
ing on the ground in a 
rocky, moist situation. 
This species is not known 
to be in cultivation, nor 
has it been seen wild for 
many years. It is one of 
the handsomest of the 
genus, and should it be 
again found in the Peru­
vian Andes, where it was 
first discovered by Pa von 
in 1794, its introduction 
into English gardens would 
be most desirable. 

lE. BRACTEATA.-A com­
mon plant in the West In-­
dies, growing upon trees 
in sunny positions. Leaves 
spiny, with broad, sheath­
ing bases, lorate. Height 
of plant, 2 feet. Flower 
scape, 1Yz feet long, three 
parts of which are clothed 

with bright-red sheathing bracts, 3 inches to 4 inches 
long, the fourth and upper part bearing a branching 
panicle of numerous small yellow flowers. A large boat­
shaped bract subtends and half envelops the lowermost 
flower branches. A gorgeously colored plant, owing 
its attractions chiefly to the brilliant red of the large 
bracts and the contrast between them and the green 
foliage and the bright yellow flowers. (Syn. , Billbergia 
exudans.)-Loddiges' Cabinet, t. 801. 

lE. DISTICHANTHA.:":"A Brazilian species, with long 
ensiform foliage, the base of which is broad and sneath­
ing, margins spiny, back of leaves striped with grlJ.Y. 
Height of plant, 2Yz feet. Flowers in branching pan­
icles about 3 feet long, much crowded, and subtended 
by bracts; the latter and pea-like flower-buds bright 
crimson; flowers when open purplish, almost clear blue 
on ,first opening. . The flowers are succeeded by berries 
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of a bright red tipped with purple, which remain fresh I described as a remarkable thing that great barometric 
and attractive for several weeks. (Syn. , Billbergia changes are followed by signs of disturbances in British 
polystachya. )-Botanical Magazine, t. 5,447. mines ; but when we see that only a moderate and nor-

lE. VEITCHI.-A · species from New Granada, intro- mal change of atmospheric pressure means many thou­
duced by Messrs. Veitch in 1874, by whom it was dis- sands of millions of tons added to the pressure on the 
tributed under the name of Chevalliera Veitchi. A earth's crust in and around Great Britain, or deducted 
small plant of erect vasiform habit, with dark green, from that pressure, the wonder seems rather to be that 
channeled, spiny-edged foliage, 18 inches high. Flow- changes so slight are produced by pressures so enor­
ers on a stout scape, which is about as tall as the foliage mous. 
and erect, crowned by a compact head or cone of Now, the disturbed areas in the hurricanes of last 
pointed bracts and small flowers, bright scarlet in color. December were very much larger than those I have 
-Botanical Magazine, t. 6, 329. just considered, and the differences of atmospheric 

lE. MARIlE REGINlE.�One of the handsomest of the pressure much more remarkable. The areas of dimin­
genus when in flower. In habit it resembles the last ished pressure were probably not less than 500,000 
described species, differing in the leaves spreading more square miles, and the surrounding areas of increased 
and in the flower scape being clothed with bright red pressure fully as large, while the range of the barome­
reflexing bract leaves, which are 4 inches long by 1 inch tel' was in some cases fully two inches. This would 
in width, margined with spines. The flowers _are col- make the weights added to and taken away from the 
lected in a cone-like head, the calices being white and disturbed areas, sometimes very quickly, no less than 
urn-shaped, through which the small egg-shaped violet a thousand billions of tons. Can we wonder if parts of 
colored corolla protrudes. It is a native of Costa Rica, the earth where the crust is relatively weak and un­
where it is used at the feast of Corpus Christi for the stable ' should sho� the effects of such tremendous 
decoration of the altars in the churches. Its local name changes of pressure as these? 
is FloI' de Santa Maria, from which the scientific name But this is not all. The seas respond to the action of 
has been taken. Introduced by Messrs. B. S. 'Villia�s mighty hurricanes, not only by being tossed in,to waves 
& Co. The richly colored bracts, which spring from a (which in the open sea are mere risings and faIlings of 
scape covered with white tomentum and crowned with a masses of water not themselves carried along), but by 
cone of white and violet, are strikingly attractive, while being carried in large masses before the winds. Every 
in the purple-tinted foliage there is sufficient beauty to one knows how a moderate tide is changed into a very 
give this plant a charm even when not in flower. The high tide by favoring winds, while an expected very 
flowers are usually borne in the spring, about April.- high tide becomes a moderate tide when the wind op-
Botanical Magazine, t. 6,441.-The Garden. poses the influx of the water. Along a shore line such 

.. • • • .. as that presented by the Spanish Peninsula toward the 
On SOllle Causes of' Earthquakes. west, the water must often be raised two or three feet 

BY mCHARD A. PROCTOR. above its normal level by the action of long continued 
It has been noticed that the Spanish earthquakes strong winds from the west. Now, consider one hun­

have been followed by hurricanes, and many are ask- dred miles of shore line, and the effects of a rise of 
ing how earthquakes can cause hurricanes. " When the sea by only one foot on account of westerly hurri­
an earthquake is succeeded by a hurricane," says the canes, that rise extending only ten miles out to sea. 
New York T1'ibune, " the inference must be that if the We have, then, a thousand square miles of water one 
occurrence of the windstorm is more than a coinci- foot deep as the extra pressure upon the crust under 
dence, it must be caused by a profound atmospheric that shore line. This gives 27,000 millions of cubic 
change of pressure, such a change as could only be pro- feet of water, each cuhic foot weighing 1, 000 ounces, or 
duced probably by an electrical storm of exceeding vio- in round numbers about 750 millions of tons of extra 
lence." This I only quote to show how the question water thrown on a shore line only a hundred miles in 
has been raised on the American side of the Atlantic. length. Along 800 miles the additional pressure would 
Of electricity, one may say what Laplace said about th� be 6,000 millions of tons. This, it will be observed, is 
theory of special interference of the Almighty as an very much smaller than the effect due to changes of 
explanation of unusual phenomena-" Ca explique atmospheric pressure over such an area as the British 
beaucoup de choses. "  It does not seem to -have been Isles, but the extra pressure per square mile is nearly 
noticed that the Spanish earthquakes followed a re- twice as great on.account of a foot rise in water as on 
markable series of Atlantic storms, and that these earth- account of a half inch rise of the mercurial barometer. 
quakes have continued since the great hurricanes oc- (In the above computation I have taken a cubic foot 
Clined which drove the Tribune to the all-explaining of water as 1, 000 ounces. As a matter of fact, a cubic 
electrical theory. foot of sea water weighs considerably more, averaging 

If we consider the matter with a little attention, we 64X' pounds instead of 62X' pounds-the weight of a 
shall cease to wonder that great atmospheric disturb- cubic foot of fresh water.) 
ances excite subterranean activity. The effects of what But the rise in the water level due to hurricanes is 
seem slight changes of atmospheric pressure must in merely an addition to the rise due to the tides. An ex­
reality be enormous in modifying the pressures tra foot or two due to long continued shoreward winds, 
underneath the earth's crust. The barometer often added to several feet due to high spring tides, would 
ranges half an inch in height without any great hurri- signify tens of thousands of millions of tons of increased 
canes following. Taking such a change as this, and pressure on the Spanish and Portuguese shore line. 
supposing that over an area as large as the British Moreover, an addition of this enormous weight on one 
Isles, and with the seas between them-say, in round side of a certain definite coast line, while on the other 
numbers, 100,000 square miles-the barometer stands at side of this shore line no change at all occurs from this 
,29X( inches, while on either side, over a similar area, the cause, cannot but be a most potent disturbing cause­
barometric column has an average height of 28%, inches ; in a region, too, where the very existence of a shore 
let us consider what difference of pressure is involved, line indicates irregularity in the structure of the earth's 
and what are the changes produced if the barometric crust beneath. 
column is raised half an inch over the British area, and I take it, then, that we may fairly consider that the 
lowered by half an inch over the adjacent areas. The external action exerted upon the earth's crust, as the 
pressure of the air on a square inch, when the barome- tidal wave sweeps upon a shore line, as winds heap up 
tel' stands at 30 inches, is nearly 15 pounds, so that a the seas there, and as atmospheric pressure increases 
fall of half an inch (one-sixtieth of thirty) means a re- and diminishes-especially during the progress of great 
duction of pressure by nearly a quarter of a pound to storms-must play a most important part in produc-
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Discovery oC the SpeCific Gerlll oC Diphtheria. 

At a recent meeting of the Clinical Society of the 
New York Post Graduate School , Dr. l\f. Putnam­
Jacobi called attention to the very elaborate and pos­
sibly epoch-making investigations, regarding the para­
sitic nature of diphtheria, which have been made by 
Lofller. 

The result of experiments, conducted with these new 
bacilli, is summed up by Lofller as follows : They were 
found in thirteen cases of diphtheria with fibrinous ex­
udation; they lay in the oldest part of the membrane, 
and penetrated farther toward the tissues than the 
other bacteria; products of the cultures of them; 
carried to the twenty-fifth generation, when inoculated 
under the skin of Guinea pigs and small birds, kill the 
animals, after the production of a whitish or hamlOr­
rhagic exudation at the point of infection, and extensive 
subcutaneous <:edema. The inner organs remain intact, • 
as do those of diphtheritic patients. Pseudo-mem­
branes were generated by inoculation of the trachea of 
rab bits, chickens, and pigeons, or of the vagina of 
Guinea pigs. There are then also evidences of several 
vascular legions, manifested by hremorrhagic <:edema, 
by hremorrhages into lymphatic glands, and effusions 
into the pleural cavity. The bacilli, he says, have thus 
the same effects on the animal organism as the diph­
theritic virus. 

The bacillus which would thus suddenly assume so 
much of importance to the human race is considered to 
be identical with the bacillus of diphtheria described by 
Klebs at last summer's International Medical Congress ; 
and it is a significant fact that two experienced inves­
tigators should have thus arrived independently at 
similar conclusions. The micro-organisms in question 
are motionless rods, partly straight, partly curved, 
about the length of the tubercle bacillus but double 
its breadth, coloring intensely with methyl-blue potassa 
solution, discoloring again with diluted iodine, except 
at the two extremities. They are found deep in the 
tissues, where they are supposed to develop a poison 
which decays the surrounding tissues, paralyzes the 
blood vesself:l, causing congestions, exudations, and 
finally paralysis of nerve centers and death.-Medical 
Record, 

Equilibriulll oC Forces. 

An instrument to illustrate the conditions of equilibri­
um of three forces acting at a point was lately exhibited 
at the Physical Society, by Mr'. Walter Baily. This in­
strument consists of a circular disk of soft wood, from 
the back of which an axle projects. The disk is pro­
vided with a graduated circle, and its center marked 
by the intersection of two fine lines upon a small mir­
ror. Three compound threads, each consisting of two 
threads connected by a short piece of elastic, are knot­
ted together, the free end of each being fastened to a 
pin. Two of these pins are stuck into the disk at such 
a distance from the center that the knotted ends can-
not reach the center without stretching each thread, 
and the remaining pin is then adjusted, so that this 
condition is fulfilled. 

There are now three forces in equilibrium acting at the 
knot. The angles between their directions are obtained 
from the readings of the graduated circle where it is 
crossed by the threads. To determine the magnitude 
of these forces, the axle of the disk is held horizontally 
and turned till a thread is vertical, the pin is then re­
moved, a scale pan attached to the end of the thread, 
and weights added till the knot is brought back to the 
center. This is repeated with the other threads. It was 
found possible to show the proportionality of the forces 
to the lines of the opposite angles with an error not ex­
cMding 1 per cent. 

the square inch. (Or, of course, we may leave the air ing subterranean disturbances. At every moment of A New Size. 

out of the question, and simply weigh half an inch of time millions of millions of tons of matter, in the form For finishing raw or bleached cotton tissues, particu­
mercury in height on a square inch base ; this will be of water and air, are being flung hither and thither over larly' for light shirtings, also for starching and dressing 
one 3,456th part of a cubic foot of mercury, and every the surface of the earth . Can we wonder if, apart from warp yarns and skein yarns, instead of the so-called 
one knows that a cubic foot of mercury weighs 848 interior causes of disturbance, the crust shows signs of vegetable glue a mixture of potato starch with soda lye 
pounds ; the 3,456th part of 848 X 16 ounces is 3H occasional fluctuation?-Newcastle Weekly Chronicle. is often successfully used; or the soda lye may be replaced 
ounces. ) Now in a square yard there are 1, 296 square 

.. 4 . . ..  by chloride of magnesium. The latter composition is 
inches, and in a square mile about 3, 000, 000 square yards. preferable, as the former must be pretty strongly alka-
Therefore, at a quarter of a pound to the square inch, Proposed Garbage Burning in New York. line to preserve its strength. The way of operitting is 
the pressure on a square mile amounts to 324 times To get rid of the ashes and garbage collected in the as follows : 50 pounds potato starch are stirred into a 
3,000,000 pounds, and the pressure on 100, 000 square streets of New York city now requires thirteen dumping sufficient quantity of cold water until all lumps are dis­
miles to no less than 97, 200, 000, 000, 000 pounds. This is stations on the water front and a fleet of scows to carry solved, and brought to a boil, when 50 pounds of 
1-54 part too great, because the pressure on a square the refuse to sea, where it is dumped. The quantity so chloride of magnesium are gradually added under con­
inch is only 53-54 of 4 ounces. Knock off then a 54th disposed of amounts to about three thousand cubic stant stirring, and finally one-half pound hydrochlorie 
part, getting for the actual difference of pressure due yards daily, and, in unfavorable conditions of weather, acid. After one hour's boiling, clear lime water is 
to a half inch rise or fall of the mercurial barometer or when those in charge are seeking to shirk their duty, stirred in until the mass is no longer acid. AHer 
95,450,000,000,000 pounds, or in round numbers 42, 600, - the scows are often dumped so their contents help to another hour of boilil!g, an artificial glue is obtained. 
000,000 tons. Can it be supposed to be a slight matter fill up the channels of New York harbor. The question I This size, which must be perfectly neutral before usmg 
if, as frequently happens, such an enormous pressure of providing a ?etter way of getting rid of �his refuse it, is very cheap and yerviceable in finishing silks and 
as this is thrown upon the area of the British Isles and has been a serIOUS one for years, and there IS a sum of i woolens. The goods assume a fine luster, and even in 
the seas around and between :them, in the course of a $50,000 of the regular appropriation which can be ex- washing the finish is · not easily destroyed. Wheat 
few hours, while adjacent areas are relieved of a corre- pended to this end. It is now proposed, under this pro- starch, corn starch, etc. , may also be used ; potato 
sponding weight, and then a few hours latflr the adja- vision, to construct furnaces or ovens at or near one of starch, however, has the greatest tendency to form an 
cent areas are oppressed by having many thousands of the dumping stations to try and burn up the refuse. insoluble combination with chloride of magnesium and 
millions of tons extra weight thrown upon them, I The first apparatus will be rather an experimental one, lime. This mass is used in cases where gum, dextrin 
while the

. 
pressure on the British Isles is �iminish�d in until its economy and the effect of such an incineration or paste used to be employed; it is no substitute fO; 

the $ame tremendous degree? We hear It sometImes factory upon the neighborhood can be determined. animal glue, however.-Wock. 
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ENGINEERING IN VENTIONS. A sealskin sack, dolman, and ulster. 
A railroad tie has been patented by Mr. block has been patented by Messrs. Phillip Weinberg, 

William H. Knowlton, of Pottsville, Pa. This inven. Louis Clark, Jr., and Egbert Winkler, of New York 
tiOIl relates to a metallic tie of special constrnction, the city. It is made with three or more boarda secured to 
form of which may be considerably varied, and which each other at their adjacent edges and attached at their 
may be rolled in iron, steel, or otber malleable metal, ends to end boards, the adjacent edges of two or more 
or cast. of the boards being tapered, with other features, to fa-

TIi8 charge f01' In86f'tioB under thiB head iB One Dollar 
a ltnef01' each insertioo ; about eight wordB to a liM. 
A.dvertiBements must be received at publication qjflC6 
as early as Thursday morning to appear in nea;t iB8U6. 

A • cilitate the working of the skin as the : edges are suc· pile driver has been patented by Mr. cessively tacked to the block as the work progresses. Experienced desiguer and builder-1S years on w�tch. 
Joseph W. Putnam, of New Orleans, La. It is of tbat A hi I h ft h b t t d b es and watch machlnery-desires situation after March 
class of pile drivers used for railway . building, and M 

ve � e s a as een pa en e y first. References or samples. Address G. S. Heath, 
therefore mounted on a truck or platform car being so ' esars. Jo Scott and Amos S. Scott, of Cain Town· Lock Box M, Thomaston, Conn. 
constructed and arranged that a pile may be readily ship, Pa. It provides for three horses being hit

. 
ched on 

haft II d f h t thil . Models, Mills, Ganges, and Reamers in any quantity. 
driven vertically or obliquely, a pivoted platform being s . s nsua y �range or one or�e, wo Is havmg Interchangeable Tool CO., 313 North 2d Street, Brooklyn, 
combined with hinged leaders connected by a double a. trIple tree pIvoted . on a cross p,ece of the same, a N. Y. 
joint with a triangular iron frame, with · various otber sl�gle tree on the mlddl: and one on each end of the 
novel features. trIple tree, and there bemg straps passed around the Manufacturers snpplied with Pumps for every service 

ends of the double tre<> and through loops on tbe sides by Valley Machine Works, Easthampton, Mass. 
• • •  

AGRICULTURAL INVENTIONS. 
A cultivator has been patented by 

• Messrs. Oliver S. Presbrey and Aaron NalI, of Moriah, 
N. Y. The teeth are attachable as desired, and are so 
held to their work by a clamp that they will yield on 
striking a large stone or other obstacle;and thus prevent 
breaking; they may · also be so arranged ih a gronp as 
to form a shovel plow. 

A wheel cultivator has been patented 
by Mr. William P. Brown, of Zanesville, O.  This in· 
vention relatee to a former patented invention of the 
same inventor, in which the plow beams were provided 
with a resilient flexible joint, and with a lifting spring 
and draught connection that tended to draw the plows 
into the ground, and covers a further development of 
tbe idea and inl provement in the construction. 

• •  e 
MISCELLANEOUS INVENTIONS. 

of the thills. .A:ny person wishin� to sell tbe back volumes of SCI· 
A sectional non.conductive covering ENTIFIC AMERICAN, complete, beginning with 1845, or 

the volumes from that year to 1862, may find a cnstomer for tubes has been patented by Mr. William M. Snhr, of by addressing Alpha, Box 713, New York. 
New York city. It is formed of two semi.cyllnders of 
plaster of Paris, asbestos, and sawdust, covered on the Patent for sale cheap. Described on p. 83. F. Bone, 
ontside with a layer of felt, which in turn Is covered by Lebanon, O. 

a layer of tbick paper, the covering being formed in Small Size Universal Milling Machine. Price, $700; 
sections and delivered dry and hardened ready for ap- t. o. b. Best in the market. Send for circular. Brown 
plication, so a large quantity of pipe can easily be cov. & Sharpe Mfg. Co., Box 469, PrOvidence, R. I. 

ered in a short time. Upright Boring Mills, 6 and S foot swing; New desigus. 

A .sand and water pump has been pa- Pond Machine Tool Co., Worcester, Mass. 

tented by Mr. Valentine G. Barney, of Charles otty, Scarfs.-.A:ny size or length made on one machine. 
Iowa. The pump cylinder has a piston fitting closely Lamb Knitting Machine Co., Chicopee Falls, Mass. 

at its upper end and loosely at tbe lower end, the piston All Scientific Books cheap. School of Electricity, N.Y. 
having a series of apertures extending from the top to Blake's Patent Belt Studs are the strongest and best 
the loosely fitting part, to condnct water through the fastening forLeather or . Rubber Belts. Greene, Tweed 
piston into the cylinder to form a sleeve of water around & Co., N. Y. 
that part of the piston fitting loosely in tbe cylinder, to .A1r Compressors, Rock Drills. Jas. Clayton, B'klyn,N.Y. 
prevent wear of the piston.� A lot of new Chucks of all sizes, slightly damaged, at 

A panel raising machine has been pa- half price. A. F. Cnshman, Hartford, et. 
A camera stand has been patented by tented by Mr. Julius Lobnitz, of Madisonville, O. This The .Best Upright Hammers run by belt are made by 

Mr. William H. Lewis, of New York city. This inven. invention covers improvements in contrivances for W. P. Duncan & Co., Bellefonte, Penna. 
tion relates to improvements in portable tripod stands, mounting, adjusting, and operating the cntter heads, Iron Planer, Lathe, Drill, and other machine tools of 
and covers certain features of construction of the fold. also inlprovements in the cntters, in tbe table, and in modern design. New Haven Mfg. CO., NewIlaven, Conn. 
ing legs and means for retaining them in counection the contrivance of the chip breaker and tbe gauges for The leading Non-conducting Covering for Boilers, 
with the top or base that receives the camera. controlling tbe work, the advantages being, among Pipes, etc., is Wm. Berkefeld's Fossil Meal Composition ; 

A combined grain separator and smut- other things, to lessen the power required and make ¥t Inch thickness radiates less heat than any other cov· 
ter has been patented by Mr. Harry L. Martin, of Lan. smoother work. erIng does with two inches. Sold In dry state by the 
caster, Pa. This invention covers a novel construction A door or window screen has been pa- pound. Fossil Meal Co., (8 Cedar St., N. Y. 

and arraI\gement of . parts for a machine to facilitste tented by Mr. Obadiah G. Newton, of Trenton, Mo. Machinists.-Spring Calipers and Dividers, with pa· 
the cleaning of wheat:and other grain, and promote Netting is  secured to the inside of the frame, and tent washers, made by J. Stevens & CO., Box28, Chicopee 
thoroughness In such cleauing. grooves are formed in the netting, in the bottom of Falls, Mass. 

A folding barrel has been patented by which grooves are apertures through which the fiies cau Try our Corundum and Emery Wheels for rapid cut· 

Mr. George F. Knapp, of st. Lonis, Mo. This inven. escape, triangular blocks being placed in the ends of tlng. Vitrified Wheel Co., 38 Elm St., Westfield, Mass. 

tion provides means whereby the center of the barrel the grooves and in recesses in the frame, to make it The Providence Steam Engine Co. , of Providence, R. 
may be securely.held while either end is adapted to be easy for flies to escape from a room, but di.1IIcult for I., are the sole builders of " The Improved Greene En· 

opened to examine the ' contents, and so tbe hoops may tbem to enter. glne." 

be locked securely or readily nnlocked. A mechanism for converting motion Every variety of Rubber Belting, Hose, Packing, Gas· 

A· feeding device for carding machines has been patented by Mr. Jethro E. Pencille, of Ken. keta, Springs, Tubing, Rnbber COvered Rollers, Deckle 
Straps, Printers' Blankets, manufactured by Bo.ton 

has been patented by Mr. Ernst Gessner, of Ane, Sax. iLill, Pa. It is a lever mechanis� combined with a �is. Belting Co., 226 Devonshire St., Boston, and 70 Reade St., 
ony, Germany. This invention provides a device for ton and crank shaft, a short pIston movement be�g New York. 
ta·king away or feeding regularly and evenly, from a i �e to operate a crank of much greater len�h, to glV� �mental Machinery Perfected, Machinery Pat. 
receptacle or bnlk box, wool or �other fibrous material, mcreas� of leverage and power,. the �evice bemg esp�Cl' terns, I.ight ForKlngs, etc. Tolhurst Machine Works, 
carrying it forward to some desired ·plac�, or delivering ally deslgued for n�e in connectlOn wI�h a ste� en�ne, Troy, N. Y. 

. it to another machine, in even amounts. and genera�y appilcable for converting rectilinear mto · Whistles, Injectors, Damper Regulators; guaranteed. 
A rubber stamp hand printing machine rotary motlOn. Special C •. O. D. prices. A. G. Brooks, 261 N. 3d St., Phila. 

has been patented by Mr. Robert Gaiger, of West Ho· A boot or shoe has been patented by Rrush Electric Arc Lights and Storage Batteries. 
boken, N. J. It is made with end plates slotted to re- Mr. John Hansen; of Maryville, Mo. The upper is Twenty thousand Arc Lights already sold. Onr largest 
ceive an inking roller, and connected by a socket bar formed of three layers, the middle one consisting of oil machine gives 65 Arc Lights with (5 horse power. Our 
with one or more spring-supported plungers carrying:the tanned and crimped bladder; the bottom edge of the Storage Battery is the only practical one in the market. 
stamp, and operat�d by cams with which are connected npper layer is turned ontward to form a second welt, on Brush .Electrlc Co., Cleveland, O. 
slotted arms carrying the inking roller. which the usual welt Is placed, and then sewed to the The Cyclone Steam Flue Cleaner on 30 days' trial to 

A stock feeder has been patented by upper, and at tbe same time is sewed to the sole witb rellable parties. Crescent Mfg. Co. Cleveland, O. 

Mr. Elias R. Harman, of Lincoln, Neb. This invention the npper, the counter being placed on the ontside of For Steam and Power Pumping Machinery of Single 
�overs a special construction and arrangement of parts the back leather, and a back stiffener over it, which ex· and Dnplex Pattern, embraCing boiler feed, fire and low 
for a stock feeder which shall have a separate trough for tends above tbe collIiter and over the side seams. pressure pumps, ·lndependent condensing outfits, vac· 

A 
. 

t· h uum, hydrauliC, arteSian, and deep well pumps, air com� aach auimal, and so that all the troughs can be flIled coffee and tea pot s and as been pressers, address Geo. F. Blake Mfg. COl, 44 Washington, 
uniformly and rapidly, the · troughs being easily kept patented by Mr. Charlie Gracey, of Summit, Miss. It St., Boston ; 97 Liberty St., N. Y. Send for catalogue. 
clean. is made to hold tbe pot securely, and facilitate tilting Stationary, Marine, Portable, and Locomotive Boilers 

A' sheep .-stock has been patented by Mr. it, a basket being pivoted between two standards, with a specialty. Lake Erie Boller Works, BuJfalo, N. Y. 
Francis M. Swartz, of Jacksontown. O. The construc· slots in the rear and front of the basket for receiving Wanted.-Patented articles or machinery to manufac­
tion is such that the weight of the sheep pulls on straps the spout and the handle of the pot, and witb apertnred tnre and introduce. Lexingion Mfg. Co., Lexington, Ky. 
and causes hinged side boards to so close down upon lugs throngh which a pin can be passed. which is also 
him as to make him hold himself,. when necessary, I passed through the pot handle to keep the pot In place, " How to Keep Boilers Clean." Book sent free by 

for tagging or other purposes, and so that if he strnggles ! while a lamp can be held in the cross piece of tbe James F. Hotchkiss, 86 John St., New York. 

he will only be held the more closely. standards. Mills, Engines, and Boilers for all purposes and of 

A hi f • t h b every description. Send for circulars. Newell Universal mac ne or sawmg s one a,s een A guide setter for sewing machines has MlIl Co., 10 Barclay Street., N. Y. 
patented by Mr. Valentine G. Barney, of Charles City, been patented by Cornelia T. Freeman, of Eliza· Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. Iowa. This invention covers improvements on a former beth, N. J. The graduated plate has a pivoted pointer 
patented invention of the same inventor, the improve· for desiguating the position of the clotb guide, so in For Power & Economy, Alcott's Turbine, Mt. Holly, N.J 
ments especially relating to devices for feeding the sand case the work is suspended, and the machine used for Steam Boilers, Rotary Bleachers, Wrought Iron Turn 
and water mixture upon the block of marble or stone, other stitching, the guide may be easily and accurately Tables. Plate Iron Work . . Tippett & Wood, Easton, Pa. 
and devices for mixing the saud and water. readjusted to resume work ; the graduated plate also Send for Monthly Machinery List 

A clip for vehicle axles has been patent· has a stud on its under surface to enter an orifice in the to the George Place Machinery Company, 
ed by Mr. Edmnnd N. Hatcher, of Columbus, O. The clotb plate for insnring tbe proper parallelism of plate 121 Chambers and 103 Reade Streets. New York. 
body or strap portion of the clip is of sheet metal of and cloth guide with tbe feed of the machine. If an invention has not been patented in the Uuited 
suitable thickness, and of a size to serve as a hood to St .. tes for more than one year, It may still be patented in 
exclude water and dirt from nnder the skein body, and Canada. Cost for Canadian patent. $W. Various other 
to sustain the collar nand against endwise pressure, tbe NEW BOOKS l\ND PUBLICATIONS. foreign patents may also be obtained. For instructions 

address Munn & Co., SCIENTIFIC AMERICAN patent baits for the clip bar being welded to the body, and the TUNNELING UNDER THE HUDSON RIVER. ap;ency, 381 Broadway, New York. 
device forming a combined hood ·and clip. B S D V B T t 

A h• f h b Y ' 
. • urr. wen y-seven Guild & Garrison's Steam Pump Works, Brooklyn, mac me or heading bolts as een Plates. John Wiley & Sons, New N. Y. Steam Pumping Machinery of every deScription. 

patented by Mr. John Stacker, of West Winsted. Conn. York. Price $2.50. Send'for catalogue. 
It is a bo,It making machine with devices for upsetting Al h Hydraulic, Piston, Valve Rod, and all kiuds of Steam 
the wires and ' forming the head m one lIeat, and for t ough work on this great enterprise has been sns· 
lIutomatically pressing and pinChing together the dies pended since July 20, 1883, there are probably as many and Water Packing. Greene, Tweed & CO., 118 Chambers 

for holding the wire while it is being npset, for sepa- who are .conJident of theflnal success of the Hndson St., N. Y. 

rating the dies afterward, and pushing out the com. Rivar tunnel (to connect New York and Jersey cities) Nickel Plating.-Sole manufacturers cast nickel an· 

pleted bolt. as there were, in all the early years of the under. odes, pure n1ckel salts, pollshing compositions, etc. COm· 

f ha taking, that the East River Bridge would be com. plete outfit for plating, etc. Hanson & Van Winkle, 
A shield Or scarfs s been patented by pleted. There have been, altogether, some 2,500 feet of Newark, N. J., and 92 and 94 Liberty, St., New YOl'k. 

Mr. Gustave Selowsky, of New York city. The shield tbe tunnel actually built, at a cost of about $1,100,000, Snpplement Catalogue.-Persons in pursuit of infor. 
has a raised central·portion on its innar face, this por. and, at the rate at which work was being pushed at the matiOll of any speCial engineering, mechanical, or sci en' 
tion being integral with the body of,the shield, and hav· time of suspending operations, the whole tunnel conld be tidc snbject, can have catalogue of contents of the SOl. 
ing a button hole with a metal lining, so the shield can ·completed, barring any further accident, in two and a ENTIFic AMERICAN SUPPLEMlllNT sent to them tree. 
be nsed with buttons with different sized heads, and half years. Just what has been 4one, with a descrip' 

The SUPPLEMENT contains lengthy articles embracing 
ill d t ·t If t th . d'  the whole range of engineering, mechaniCS, and physical w a ap l se 0 e varymg lstance between the tion of the obstacles encountered, the experience gained, science. Address Munn & Co., Pnbllshers, New York. button and t�e top of the collar band. . the snccess achieved, and the plans finally adopted for MaChinery for Light Manufacturing; on hand and A cookIng stove has been patented by I the most rapid and economical working, are lucidly de- built to order. E. E. Garvin & Co., 139 Center St., N. Y .. 

Mr. Charles F. Hanneman, of Ahnapee, Wis. This in· scribed by Mr;Burr, while uumerous plates of worklng 
. vention relates to baking ovens-with a vertically adjust. drawings are given, which add to tbe value of the Drop Forgings, Billings & Spencer Co., Hartford,Conn. 

able bottom plate, and, means for admitting steam into volnme. Tbe author's opportunities for . thorongh iu. Muni!on's Improved Portable Mills; Utica, N. Y. 
the oven; 'and provides improved arrangements for mis· spection were favorable from almost the very beginning Mineral Lands Prospected, Artesian Wells Bored, by 
Ing and lowering the oven plate, . !tnd inlproved con. of the enterprise. The general plans. according to Pa. Diamond Drill Co. Box .'123, Pottsville, Pa. See p. 62 . 
struction of the steam generator and discharger; mak· which the tunnel has thus far been built are new, and Catalogue of Books, 128 pages, for Engineers and 
ing an oven specially adapted for haking bread in tbe in t!iis volnme engineers have the opportunity of thor- ElOOtl'lOla.ns, sent free. E. & F. N. Span, 35 Murray 
most perfect manner; oughiy underlltanding them. Street, li. Y. 
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We are sole manufacturers of tbe Fibrous 4sbestos 

Removable Pipe and Boller Coverings. We make pnre 
asbestos goods of all kinds. The Chalmers·Spence CO., 
419 East 8th Street, New York. . 

Clark's Rnbber Wheels. See adv., page 78. 
Steam Hammers, Improved Hydraulic Jacks, and Tube 

Expanders. �. Dudge�n, 24 COlumbia St., New York. 
J!Jm.ers(m:s W- Boolc of Saws free. Reduced p1'iC68 

10'1' 1885. 50,000 Sawyers and Lumbermen. Address 
Emerson, Smith & Co., Limited, Beaver Falls, Pa. 

Hoisting Engines, Friction Clutch Pulleys, Cnt·off 
Conpllngs. D. Frisbie & Co., PhiladelphlR, Pa. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 78. 
Lane's Patent .A:nti·friction Steel Door Hanger and 

Track. Lane Bros., Box 276, Ponghkeepsle, N. Y. 
Blacksmitb Drilling Machines for ;S to !14 inch diame· 

ter, $22.50. Pratt & Whitney CO., Hartford, at. 
Catechism of tbe Locomotive, 625 pages, 250 engrav­

Ings. Most accurate, complete, and easily understood 
book on the Locomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette,7'J B'way, N. Y. 

For best low price Planer and Matcher, and latest 
improved Sash. Door, and Blind Machinery, send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 78. 

The Porter·Allen High Speed Steam Engine. South· 
wark Foundry &; Mach. CO., 430 Washington Ave., Phil.Pa. 

Stephens' Pat. Bench Vises and Planer Chucks. See 
adv., p. 76-

Yonng Men ! Read This ! 
Tbe VOLTAIO BEI,T Co., of Marshall, Mich., offer 

to send their celebrated ELECTRO·VOLTAIC BELT 
and other ELECTRIC ApPLIANClllS on trial for 
thirty days, to men (yonng or old) alllicted with 
nervous debility, loss of vitality and manhood, and 
all kindred troubles. Also for rheumatism, nen· 
ralgia, paralYSiS, and many other diseases. COttl­
plete restoration to · health, vigor, and manhOOd 
guaranteed. No risk is Incurred, as thirty days' trial 
is allowed. Write them at once for llIustrated 
pamphiet free. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany. all letters, 

or no attention will be paid thereto. This is for our : 
iufornlRtion, and not for publication. 

ReCerences to former articles or answ�rs shonld 
give date of paper and pa� or number of question. 

Inquiries not answered lD reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
thon

.
gh we endeavor to reply to all, either by letter 

or in this department, each mnst taKe his tnrn. 
Special InCormatlon requests on matters of 

personal rather than general interest, and reqnests 
for Prompt Answers by L etter, should be 
accompanieil with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remnneration. 

Scientific American Supplem ents referred 
to may be had at the office. - Price 10 cents each. 

Minerals sent for examination should be distinctly 
marked or labeled. . 

(1) K. A. R. asks . how to tin or galvan­
ize small iron castings. A. Clean the iron castings (or 
forgings) from scale, sand, and other adherent coating; 
dip theI\l in a bath of muriatic acid and water-one 
part by measure of acid aud four of water-and im· 
merse them in a bath of melted zinc (spelter) ; no tin is 
reqnired. Take them ont, and violently shake off the 
4ripping metal. Some nse a dip of powdered resin 
after the acid bath, and before the immersion in the 
liqnid zinc. Block tin melted may be nsed In the same 
way as zinc, if yon prefer it to zinc. 

(2) A. G. H.-The stars twinkle when the 
atmosphere is disturbed by uneqnal temperature or the 
commotion of strata of the atmosphere having different 
temperatures. You may ·8ee a fair illustration of the 
reality of this phenomenon by looking at a. distan light 
across a hot stove. The twinkle ()f a star to tbe eye is 
tbe same as tbe dancing of tbe star in the field of the 
telescope, which Newton failed to mention. Stars have 
tbeir hardest dances in the largest telescopes, when the 
condition of tbe atmosphere Is favorable. Planets of 
large visual size do not appear to twinkle, but their 
telescopic de:flnltion is destroyed from the same cause 
that makes the stars twinkle to tbe eye or dance in the . 
telescope . .  

(3) F. L. asks for information: 1. As to 
tbe process of canning fruit without being boiled, such 
as we see in the large groceries pnt up in large bottles 1 
A. The procesess of canning fmit when not dried all 
involve some sort of heating or partial cooking. The 
canners claim that there is nothing peculiar abont it. 
With experience there comes a certain amount of sklll 
which cannot be imparted by furnishing receipts. 2. 
The method of ironing collars and cuffs in the Chinese 
styl e ?  A. The Chinese method of lanndrying is given in 
answer to qnery 2 on page 330 of SCIENTIFIC AMERIOAN, 
for May 26, 1883. 3. The composition of tbe baking 
powders by parts, that is, their ingredients? A. Take : 

Powdered cream tartar . . . . . . . . . . . . . . . . . .  30 oz. 
Soda bicarbonate . , . . . . . . . . . . . . . . . . . . . . . . .  15 oz. 
Flour . . .  . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . 5 oz. 

All well dried; mix thoroughly, and keep dry. 
(4) W. S. asks if there was any sub· 

stance or composition known which would form a 
glaze for pottery or baked earth, vitrifying at a low 
heat (between boiling water and melting lead). A. 
Perhsp$l tbe following will answer: Take 100 parts 
wlIShed' sand, 80 parts purifled potssh, 10 of niter, and . 
20 of slaked lime, all well mixed, and heated in a black 
lead cruciblti, in a reverberatory furnace, till the mass' 

flows into a clear glass. The goods are to be sIlghtly ·· 
burnt, dipped in water, and sprinkled witb the powder. 

(5) W. C. M. asks: 1. Whether or not Qr· 
dinary bricks expand when saturate(l. with water; and 
if so, the most simple means of ascertaining tbe fact 
and demonatrating the same to an nnbeliever? A. 

© 1885 SCIENTIFIC AMERICAN, INC
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Bricks probably do expand very slightly nnder water as 
an effect of capillary attraction, but in such an infini­
tesimal degree that it would be difficult to show with­
out very delicate measurements. 2. Where he can ascer­
tain as to the action of moisture in its effect upon solids 
as an expansive force? A. We do not know of any 
special treatise on this snbject exclusively. but any 
general work on physics has more or less bearing on the 
matter. 

conditions are the same as in making a sudden stop 
when running, viz., bracing the body, and inclining it 
from the directiou of motion. In the case of the rapid­
ity of ascent and descent of a bnllet fired into the air, 
the friction of the air constantly holds a retarding in­
fluence upon its velocity, both while ascending and de­
scending, while gravity only retards its ascent and ac­
celerates its descent. The friction of the air npon the 
bnllet is in proportion to its velocity, no matter in which 
direction it moves. (6) E. C. C. writes: In the SCIENTIFIC 

AMERICAN of Dec. 6 is an article entitled " A Chance (17) F. G. C. writes: 1. At a tempera­
for American Inventors, " with regard to cleaning the ture of 50° Fahr. below zero, what would be the length 
henequin fiber. There are a good many inqniries as of an iron rod which at 100° above zero is exactly 100 ft. 
to what henequin is ; the nearest we can place it is from long? Of a brass rod? Of a copper rod ? A. A bar 100 
Hena. Will yon say what it is, what it is like, its growth, ft. long from + 100° to -50Q will contract: 
etc., that will be of benefit to inventors, and perhaps Iron . . . . . . . . . 1·18 in. and be 99 ft. 10'82 in. long, 
growers of the plant? A. You are right as to origin of Brass . . . . . .  _ .1 ·87 in. and be 99 ft. 10'13 in. long. 
word; it is a species of hemp grown principally in Yu- Copper . . . . . . . 1'72 in. and be 99 ft. lO·28in. long. 
catan, and there called Sisal grass, though it is also a 2. Is the decrease in length the same for every degree of 
native of Mexico, Honduras, and Central America, and decrease in thermometer? A. With copper and llXln 
has been introduced in Florida. There are two vari- the con ':raction is supposed to slightly mcrease wltn 
eties in Yucatan, the yashqui, of better quality, aud the the fall of temperature in the lower par' of the scale, or aacl[Ui, giving larger yield. It is easily cultivated on I below 2120• 3. What are the alloys, what per cent, ana 
dry and stony land. The annual yield of clean fiber is how is per cent determined (i. e., by weight, bulk, or 
about a ton to an acre. The native mode of preparing value), and of what value are the alloys In U. S. corns ?  
the fiber i s  t o  scrape away the pulp from each side o f  A. Alloys are made by weight. The standard for gold 
the leaf with triangular strip of hard wood, then washing and silver coin is 900 parts pnre metal and 100 parts aU0.1 
and sun drying, a very slow and toilsome process. in 1,000 parts by weight. 4. Why does the frost on win-

(7) M. A. M. asks for the form of appli- dow panes, no matter how many in a sas�, always melt 
catiori of steam in process of feather curling, also what at the top first? A. Because t�e room IS warmest at 
foreign substance, if any, is used in steaming to keep t�e t?P. 5. 'Yhat causes the differe�t forms of �rystal­
them cnrled for a long time ? A. The process of curling iIzatIOn on WIn�OWS, very large desI�B borderI�� on 
feathers consists in heatiull' them slightly before the ve�y sma!l ones . A. Becaus� of the dlffer?nt cond,tIOns 
fire, then stroking them with the back of a knife. and of IntenSIty of cold a�d mOIsture of the air of the room. 
they will curl. The steaming is for the purpose of 6. Does dry wood shr:nk. or expand by he�t �nd col�? 
cleansing the feathers. as it is necessary to flrst soften A. Yes ; almost Infimteslmally. 7 •

. 

Why IS It that '� 
th<lm ; and we do not know of any substance used for he�tin� a large room (4? x 60 x 20, WIth f�rnace), I find It 
holding the cnrl on good feathers though many sub- qmte dIfficult-almost Impossll:Jle-to raIse the thermo­
stances might be suggested for ch�ap ones. meter above 50° Fahr., while to raise it from 0° to 50° is 

. . • comparatively easy? A. Because from 0° to 50° is nearer (8) E. W. writes : A locomotive has SiX the outside temperature than any required temperature 
dri ve wheels connected to piston on middle or center above 500. 8. Is solId ice affected by cold or heat (nol wheel. Is there more pressnre on the rail under center above 250 Pan,r.), and if so, in what manner? A. Ice wheels by means of piston pushing down and lifting np expands and contracts by change of temperature in the while III motion? Or is the pressure all alike on six same manner as other solid bodies. 9. What is the drive wheels? The wheels all connected together by heaviest substance known, and what is its specific grav­rods. A. The push and pull of the piston rod is com- ity? A. Platinmn ; specific gravity, 21'5; hammered, pensated by being attached to the frame of the engine. 22. 
It lifts the frame when pushing down on the wheel, and (18) O. S. asks for a compound (metals vice versa, making a slight tendency to rock the engine. preferred] that will melt under 150 degrees Fahrenheit. There is no perceptible variation in the pressure from 
th'i action of the rod. All the wheels bear as near alike A. Tin . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  12 parts. 
as the set of the springs and evenness of track will allow. Lead . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  25 

Bismuth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 
(9) B. W. G. asks how to fix an iron Cadmium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

pmnp that has burst in the late cold snap; the crack Mercury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
is, 12 or 14 inches long. A new head would cost about (19) J. C. B.-There is no difference in 
$12, so I wish to mend the old one. A. If only a split the length of the American and British standard yard. cylinder, it may be hooped with iron bands bolted on. 
Otherwise we could not advise without seeing thepmnp. (20) A. F. A.-French chalk has been 

I used to drllW flgnres on sheets of mica, and then when ' (10) P. V. S. asks how the arge ocean breathed on will show the drawing white; when the mica steamers. for instance such as steamer Ems. of North is dry it cannot be seen. The same process is proba­German Lloyd, running between Bremen and New York. bly applicable to slate. optaln during the passage their supply of water for 
the use of their boilers? A. Sea··going steamers use salt (21) A. A. B. -The etching on railroad 
water. Many have surface condensers arranged for lanterns is probably done by the sand blast process. 
saving the steam nsed, by condensing and returning it The ordinary process of etching on glasR is described 
to the boilers as fresh water. in SCIENTIFIC AMERICAN SUPPLEMENT, No. 313. 

(11) S. K. E. asks the value of the half (22) P. A. S.-A very fair imitation of 
dollar of 1824. A. The coin is worth 50 cents. 2. If cider may be produred by using the following receipt: 
there is any method by which to transfer the ink from 25 gallons soft water, 2 pounds tartaric acid, 25 pounds 
small newspaper cuts, etc.,  to glass slides for magic New Orleans sugar, 1 pint yeast. Put all the ingredi­
lanterns ? A. We presume you refer to the following, ents into a clean cask, and stir them up well after stand­
which was devised by Leclerc of Paris : Glass which is ing twenty-four hours with the bung out. Then bung 
thinly silvered is coated with a very thin coat of asphalt. the cask np tight, add 3 gallons spirits, and let it stand 
This is done by dissolving Syrian asphalt,such as is sold forty-eight hours, after which time it will be ready for 
by photographic dealers, in benzine, and coating the nse. 
glass with the solution without exposure to direct sun- (23) A. C. S. asks how many metals there 
light. A 'photographic cliche is laid upon the asphalt are that have a specific gravity more than that of 
coat when dry, and the whole then exposed to the rays gold, and their names and specific gravities. A. 
of the sun, which will render the asphalt, wherever' the Gold has a specific gravity of 19'3. iridium 22'4, osmium 
latter is exposed, insolnble. The protected asphalt coat- 22'5, platinum 21'5. 
ing is then washed away witt. benzine, and the silver 

• S h W 1 coating below it with nitric acid, while the drawing or (24) C. W.-Swansea. In out a es. 
pattern WIll, appear in silvered lines and figures npon and Cornwall in England, are the principal centers for 
the glass. reducing the low grade ores of copper, silver, and gold. 

The addresses of the various works may be obtained 
(12) L. L. F.-The melting point of lard through our Consul at Llverpo£ll or London. 

is generally determined by melting it and placing a J Whi h '  I thermometer in the liqnid; a reading is made when the (25) 
• H. E. asks: c SIze coa , 

1lrst signs of crystallization appear. The acid test dif- nsed in a hot air furnace for Ileating houses, will give 
fers, alld is determined by titerlng a given quantity of the most heat, same number of pounds being nsed­
lard dissolved in alcohol with a standard solution of " furnace," " egg," or " nnt?" Why? Which is the 
caustic alkali. most economical ? A. We do not know that there is 

any more heat in a ton of coal whether it be the fur-(13) G. H. H. asks: 'Vhat chemicals or nace, egg, or nut. When there Is no difference in price, 
liquids can be put into quart bottle or small box to re- convenience of attendance upon the furnace is a con­
duce the temperature in said box say to freezing or sideration in favor of the larger coal. The frequency 
nearly so at any season of the year, and would last the of firing and waste through the grate of nnconsmned 
longest without renewing or mnch attention? A. We nut coal with its larger percentage of dust is against its 
do not know of any permanent freezing mixture. An economy for heatinll: furnaces. Which size is best in 
excellent compound consists of equal parts water and each instance depends on the furnace and the work it 
ammoninm nitrate. In the SCIENTIFIO AMERICAN for is expected to do. 
June 21, 1884, a table of freezing mixtures is given in 

(26) R. M. F.-Chloride of antimony has answer to query 4. 
been much nsed for browning gun barrels. Mix with 

(14) A. B.-To make candied banana olive oil to a thin creamy consistency. The barrel to 
the frnit is prepared separately, and allowed to absorb be made perfectly clean and free from rust spots or 
as mnch sugar as possible from a strong sugar sirnp, grease, then covered evenly with the mixture, and left 
then it is dipped from time to time into a concentrated nntil the proper shade is prodnced, when it may be 
sirup Iilade from crystallized sugar, and afterward dried washed with common soda and water, and rubbed 
on wire screen. The dipping is continued until crys- smooth with boiled linseed oil. 
talllzation is satisfactory. f'l' (27) R. B. P. writes : I have a large 

(15) W. F. S. asks (1) the number \ amount of mnslin that has been used with stencil colors 
horse power a

, 

4x4 engine is rated at 300 revolutions. ' ,\ for review exercises. Thongh the paints are water 
Your engine, with 50 ponnds mean pressure npon t colors, they will not wash off. How can they be re­
piston, or from 65 to 75 pounds in boiler, at the rat moved from the muslin? A. First wash with alcohol, 
st(tied, will be equal to 4 horse power. 2. What siz" then with dilute oxalic acid, followed by ammonia; this 
b�at and size alii! pitch of propeller is it adapted forf' will suffice to remove all c"loring�teriai. A chlofin­
A. Size of boat 25 feet long, propeller 20 inches, with 4 ated solution of soda likewise will be found satiefactory 
feet pitch. 3. Will a coil boiler pass inspection, and for removing the coloring. wQ.�ie can I get esti�te �f cos�, or l�arI). how :hey m�st (28) C. S. C. writes : I have a small side be constructed? A. A COli ?oller will Pass lnspe�tlOn wheel steamer, 40 feet long, 9 feet wide. 3 feet deep, flat If pro�erly constructed. WrIte some of our advertIsers I bottom, sharp at each end, runs on 14 inches of water. for estimates. What should be the diameter of wheel and wbat width 

(16) W. L.-The motion given to one bucket, and how many runs per minute? How deep 
iU!Jlplng from a moving car involve.e nQ paradQx, The .hould bucket dlp� The lengtll of bucklli III � teet; _ 

gine, 8 horse power. What speed will she make? A. 
Wheels 9 feet diameter, 3 feet bucket, dip 1 foot at light 
dranght. We could not predict the speed with any cer­
tainty;.5 or 6 miles per hour may be accomplished. 

(29) E. L. H.-Metallic silver with a 
frosted surface is the nearest approach to a pure white 
substance that is II good conductor of electricity, what 

'3' your armature and fleld magnet so that the battery cur­
rent passes throngh the armatnre and fleld magnet in 
series; then a slight change in the adjustment of the 
commutator would probably enable you to succeed 
when using your dynamo as a motor. The commutator 
may be adjusted so that the dynamo will need no change 
when nsed as a motor. 

you require, that we know of. The bisulphate of mer- (44) H. M. N. asks: What is the easiest 
cury battery and the chloride of silver battery are both method of polishing irregular curved surfaces of cast­
powerful and constant. The bichromate of potash bat- ings? How are copper or brass faucets, pipes, etc.,  pol­
tery is powerful, but not so constant. For light cur- ished? A. This kind of polishing is usually done by 
rents the Trouve battery,which.is practically dry, is very means of polishing belts and cloth wheels supplied with 
successful. There is no metal that will prevent the suitable polishing powder. 
formation of a spark in the commutator of an electric 

(45) Test for oleomargarine. _ In the :����c�!� s��r�h�e;:�!:�n :n
g:��::a�:r:e 

u;�n !!: issue of January 31. answer to correspondents, No. 73, 
told how to tell oleomargarine from butter. The principle of the continuons dynamo, there is very little way is not handy to use as a test. Try this simple and spark. infallible test: Stir a little-half a teaspoonful or less-

(30) S. S. W.-Your inquiry has already , of the suspected butter in enough sulphuric ether to 
been answered in the SCIENTIFIC AMERICAN, but, in dissolve it. By the time the grease is dissolved the 
addition to the reply then given, we wonld say that a ether will have been evaporated, and the residuum will 
common method of removing paint and varnish from show, to smell or taste, whether it is butter, lard, or 
wood is to soften it by means of a fiame (gas or alcohol), tallow. Five cents' worth of ether will suffice for sev­
or by means of a hot iron held- near, bnt not in con- eral tests. 
tact with, the wood. Whenthe paint ls thus softened, it (46) E. F. K.-The rllnning of the feed may be readily removed from the surface of the wood pipe through the fire chamber to the back end of the by means of a broad, thin scraper. boiler is dangerous. When the injector is not running, 

(31) J. G. H. asks : What speed should the intense heat of the fire chamber generates steam in 
a 7 inch emery wheel have while truing It with a the pipe, forcing the water ont and into the boiler, 
diamond? A. Thirty to 50 revolutions per minute for and allows the pipe to become red hot. In a short time 
a 7 inch wheel. it will split or burn out, and let the water out of the 

boiler when yon can least afford it. Better run the 
(32) J. T. asks: 1. Has electricity any pipe outside the setting and throngh the back wall, or difference of action (conductibility excepted) upon wool. if you wish to heat the water, make a small coil and jnte, and linen? A. We believe not. 2. Has anything place in the smoke flue, so as to take up some of the !leen published npon it ? If so, where can it be pro- waste heat of the chimney. Put a check valve next to cured? A. See any recent works npon electricity or the boiler feeding at the front. physics. 

(47) J. F. S. asks (1) for some reference 
(33) H. C. R. writes :  I wish to make an to p ublished authority, and where obtainable, upon 

iron die to stamp sheet brass. Can I make a deposit of electroplating,such as will enable a good mechanic having 
iron on a plaster form coated with plnmbago, and then some practical knowledge of electrIcity. chemistry, and back the deposit np with brass or other metal? If it batteries to make such batteries, tanks, solutions, etc., 
can be done, what kind of battery should I use, and how as are reqnired in the business of electro-plating with 
should I make the solution? A. We think you will be gold, silver. and nickel ? A. You will flnd considerable 
unable to make iron dies in the manner proposed. information given on this subject in SCIENTIFIC AMER!-

(34) G. F. H.-We think that there is OAN SUPPLEMENT. No . 310. under the title of " Elec­
very httle difference between the dynamos of lamps of tro-Metallurgy." Among the works one of the most 
prominent makers. We advise you to write to all of recent and complete is " Galvanoplastlc Manipulations," 
the manufacturers and get their descriptive circulars. by W. H. Wahl. Price $7.50. 2. Is molybdate of 

ammonia the simplest and best test for sulphur? A. 
(35) R. L. G.-The opaque lantern or Molybdate of ammonium is generally nsed as a test for wonder camera is simply an ordinary magic lantern phosphorns. For sulphur, treat the solution with a adapted to nse ordinary pictures and solid objects in- little nitric acid, heat, and add barium chloride; a white 

stead of the transparent views. The llght is concen- pnlverulent precipitate of barium snlphate is indicative trated npon the face of the object, and the image is pro- of the presence of sulphur. 
jected by reflected light instead of transmitted light. • 

You will find description of the opaque lantern or won- (48) L. S. asks if an engine 2x3 IS suita-
der camera, and on making -inks, in back numbers of ble for running a canoe 14 feet 8 inches by 27 inches 
the SUPPLEMENT. beam; how much power would such engine develop 

(36) C. E. B. asks : 1. What composes 
the requirements of a locksmith, and what is the open­
ing for one learning the trade ? A. Locksmiths, now­
adays, are not regarded as first class mechanics. Years 
ago, when intricate locks and keys were made by lock­
smiths, it was regarded as a very important and difficnlt 
trade; but now a locksmith is reQ.uired to do little else 
than to repair broken locke or to fit ordinary keys. 2. 
How much of No. 16 cotton covered wire does It require 
to wind the magnets of dynamo machine described in 
SUPPLEMENT, No. 161 ? A. From two to three pounds. 
3. How must I change the commutator to make a mo­
tor of it? A. If the commutator is arranged properly 
for a dynamo. it ought not to require changing when 
the machine is nsed as a motor. 4. Must there be a 
battery used to excite the magnets in starting machine? 
A. Generally no ; bnt if the iron of the field magnet is 
absolutely devoid of polarity, the magnet must be either 
placed in the magnetic meridian or it mnst be excited 
by means of a battery. 

(37) E. B.-We think that you will ex­
perience mnch difficulty in covering your boat frame 
with galvanized iron. Life boats are made of galvan­
ized iron, bnt the strakes arc pressed to shape with Ii 
powerful hydranllc press. We think you would do better 
with wood planking. Linseed oil is preferred for both 
framing and planking. Upon this you may paint any 
desired color, using boiled linseed oil only. 

(38) G. T. E.-Brass springs must be 
made of what is called spring brass. If made of anneal­
ed brass, they cannot be hardened except by hammering. 

(39) C. & C. write : If an engine is run 
400 revolutions with 40 pounds pressure, will you have 
more power by running 600 revolutions ' with the same 
pressure? A. Theoretically, yes, provided the boiler 
will supply steam in proportion. To do this requires 
more ,fuel, that costs more money. As these high 
speeds are impracticable we do not recommend them. 

(40) W. M. C.-No one knows whether 
electricity occnpies space, in the sense that physical 
objects do. 

(41) F. N. D. asks if a cast iron gas main 
will rust on the inside. when it is in constant nse for 
supplying gas, if water that is made to absorb 1\11 the salt 
that it will hold Is run through it ? The water does 
not stay in pipe, but rnns 0:11' at once. A. We think 
that the application of salt water in the manner pro­
posed would not securO any beneflcial result. 

(42) J. F. C.-Balloons other than silk 
may be made of very fine mnslin or paper for experi­
mental purposes. Hydrogen gas will lift about 2 pounds 
to the cubic yard. 

(43) G. 'H. W. writes : I have made an 
electric machine like the one described in SUl'PLEMENT. 
No. 161; it worke well as an electric machine, but I 
want to make a motor of it. I wound the armature 
with No. 20 Wire Insteaq. of 18, because I had the wire. 
Will yeu please tell llle how I can make a motor of it? 
I have changed the commutator and tried every way, 
used one battery to ch(l,rge the field magnets and three 
on the armature, but no good. Would it be better to 
wind the armature with finer wire, if BO, what number? 
A. Your armature would be better if wound with coarser 
wlre, IUT NQ. 16, fQI.'A motor, YQU ihould counect up 

at 4Oponnds steam? Would a boiler 12 inches diameter 
and 13 inches high, made of three-sixteenths inch gal­
vanized iron with heavy copper heads and heated with 
gasoline, give enough steam for above engine, and would 
boiler be strong enough? If above dimensions are 
wrong, please set me right, also as to the make of a 
light and strong boiler. What size 3 blade screw is 
best? Also what would speed of canoe be? A. At 200 
revolutions per minute, your engine would develop one­
third horse power. Your propoBed boiler is not large 
enongh. Should be 14 inches diameter, 20 inches high, 
with twenty-five 1 inch tubes, with the outside of the 
shell covered into the heating chamber. Better make 
the boiler of plain iron three-sixteenths inch shell, � 
inch heads. Tubes expanded in heads. A 12 inch 
screw will be as large as can be used to advantage. 
Knowing nothing of the construction or weight of 
canoe, we can ouly estimate speed lit 5 miles per hour. 

(49) C. G. B.-The sudden turning on 
of steam at high pressure to heating pipes is danger­
ous to the pipes and fittings. The pipes always con­
tain more or less water when cold, and the sudden 
accumnlation of water of condensation from the in­
rushing steam upon the cold pipes accnmnlates water 
that cannot be instantly drained away; and as water Is 
comparatively a solid body, it dashes along the pipes 
under the force of the incoming steam, producing 
concussions like hammermg upon the pipes, and in its 
confined condition produces great strain upon the 
pipe and flttings, often bursting forth. 

(50) W. B. M.-You may return the 
water of condensation to the boiler nnder the condi­
tions that you name. Yon w1ll need 1� inch pipe 
from boiler to near the radiators. and distribute to ra­
diators with 1 inch pipe. The return to boiler may be 
1 inch pipe, with J( inch branches to each radiator. 
Only ordinary valves upon the radiators, with a check 
valve near boiler. If you have air valves upon each 
radiator and a small blow-out valve near the boiler. so 
as to get rid of the air in the return pipe when you 
turn steam into the heating pipes, you will need 
only one precaution In its management, viz., always 
remember that the water returns by gravity only, 
which makes it necessary to keep the steam at the full 
boiler pressure npon the radiators, otherwise the water 
will back np into the radiators nntil the proper gravi­
tating balance is obtained. No throttling of the steam 
at the boiler valve will succeed with a gravity system. 

(51) S. H. asks (1) how to apply load­
stone to steel to gi �e it the strongest attractive power. 
A. You can neither impart to a strong magnet a strong 
attractive power by the application of loadstone nor in­
crease the power of the loadstone by the application of 
a strong magnet. 2. Is this the strongest attractive 
power known? A. An electro-magnet properly con­
structed and supplied with a snitable current exerts 
the strongei;t attractive power. 3. Does magnetic 
steel retain " its power permanently? A. Yes, If it is 
vibrated or h�ated. 4. Does rubbing steel to a perma­
nent magnet give it the sawe power as applying load­
stone? A. Yes. 

(52) F. A. McL.-Your motor operates 
by the attraction of the excited armature tor the jron 
of the magnet, and the armature induces magnetism in 
the cores of the magnets, and as a consequence you get 
an induced current in the wire of your field magnet.: 
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(53) W. S. W. asks (1) how heavy an ob­

ject will the strongest magnet to be procured raise four 
inches, holding magnet that distance from object? A. 
We do not know that the limit of the power of an elec· 
tric magnet has ever been determined. Probably with 
snfficient ontlay for electric generators and for the rna· 

terial of the magnet, you wonld be able to raise several 
tons a distance of four inches. 2. What would be the 
size of the magnet ?  A. This would be entirely a matter 
of experiment. 3. Where can I procnre the strongest 
horseshoe magnet, or is the horseshoe the strongest 
permanent magnet? If not, what is? A. The strongest 
permanent magnets in the market are what are known 
as the machine magnets. Yon can buy them from auy 
of our dealers in electric supplies. 4. What metal 
wonld the magnet have the most attraction for ? A. 
For a permanent magnet, chrome steel is considered the 
best ; for an electro·magnet, there is nothing superior to 
the softest iron. 5. What wonld be the cost of such a 
magnet? A. It is impossible to say. 

(54) E. E. D. asks : Is it a fact that if a 
tank of water be weighed, and a fish of say 10 pounds 
placed in the tank, the weight will not be increased? 
A. If the amount of water is undiminished, the weight 
of the vessel will be increased by the weight of the fish. 

(55) F. B.-Brass is seriously affected 
by mercury; copper is less affected; and iron is not af· 
fected at all . A common way of transporting mercury 
is by the use of iron flasks. 

(56) J. M. A.-Your experiment produc­
ing electricity from a cat is quite old. 

(57) L. H. asks for a polish with which 
tool handles, stocking bnlbs, and small tnrned wood· 
work generally can be qnickly and cheaply polished 
while in the lathe. A. A mixtnre of boiled linseed oil 
2 parts, alcoholic shellac varnish, 1 part, well shaken 
together and applied sparingly with a cloth to the reo 
volving work, will prodnce a flne polish. 

(58) G. W. H. asks : 1. Would a top 
weighing one ponnd while at rcst, weigh less while reo 
volving at the rate of 10,000 revolutions a minute? A. 
The top would weigh the same under all circumstances. 
2. Would a one pound weight weigh less at equator than 
at the poles ? A. The difference would be very slight. 

(59) C. V. asks how to make a shunt be­
tween the armature and field magnets, on a plating 
dynamo. A. Connect the terminals of your field mag· 
net with your brnshes. Unless yonr field magnet has a 
high resistance it is not adapted to a shunt, as most of 
the current from the armatnre would pass throngh the 
wires of the field magnet. 

(60) D. E. B. writes : Suppose a cone­
shaped piece of steel be placed on the positive and nega· 
tive ends of a horseshoe magnet, thns joining them and 
continuing to a point; will that point be negative orposi· 
tive? A. If the magnet is perfectly balanced. and the 
armatnre is symmetrical and of homogeneons material, 
the point will be neutral. 

L61j�C. L. P; writes : I have two second-�nd magnetos Will they ring bell on a line one mile 
long? Also, do they depreciate in efficieucy by nse ? 
Suppose three magnetos in the honses A, B, and C; cau 
any two houses communicate withont ringing the bell 
at third house? Thus : B can call either A or C, but can 
A call B withont caJJing C, or vice v6rsa? A. Your mag' 
netos should be capable of ringing bells on a line much 
more than a mile in length. If the magnets are of good 
qnalit.y. the machine should mantain its efficiency in· 
definitely. You cannot communicate in the manner 
suggested withont having what is known as an indio 
vidnal call. 

(62) H. W. B. asks : What size electro­
ma.!!;net and with what size and quantity wire should it 
be wound in order to get the best results with five cells 
of gravity battery? A. Make the cores of your mag· 
net ;l( inch in diameter and 6 inches long. Wind half 
the length of each arm with No. 20 wire to a depth equal 
to the diameter of the core. 

(63) C. H. M. asks why a person will 
take cold quicker lying down on a bed than if sitting 
np-yet when they get into or go to bed, they are 

- ---warmer tlIrurW_ 15itting up. A. If you are correct 
in your statement, it is probably because more vital 
energy is put forth by people who are not lying down, 
and in bed one is generally protected by additional 
clothing. 

(64) D. L. asks how to connect two elec· 
tric bells (not magnetos) on one wire; the line is about 
J4 of a mile long. Intend to use spring keys, but can· 
not figure out how to connect. When the key is 
pushed, the bell at the other side is to ring, or both. A. 
Use what is known as back contact keys, and ground 
the ends of your l ine through the back contacts and 
through the bells ; ·  take your battery current through 
the lower contact. If you desire to use a closed circuit, 
you may place your battery keys and bells directly in 
the circuit. In this case the keys wiII be normally 
closed, as ·in the ordinary telegraph circuit. 

MINERALS, ETC.-Specimens have been 
received from the following correspondents, and ex. 
amined with the results stated. 

E.  N. J.-No. 1 appears to be a clay containing shiny 
particles of mica. No. 2 is a rock consisting princi' 
pally of the mineral hornblende. No. 3 is a hard sili· 
cious rock containing iron silicaies as coloring rna. 
terials.-H. J. B.-The specimens are ordinary clay 
colored by means of iron oxide, and have no value in 
New York. In the absence of a better material in 
your immediate vicinity, it is quite possible that y6u 
might be able to utilize them.-E. H.-The sample ap. 
pears to be gold bearing quartz. The sulphurets 
are of iron, and possibly lead and silver. The speCimen 
we should consider of value. Thc expense of an assay 
would be $5.00.-H. S. D.-The specimen is calcite, or 
crystallized limestone, and of no commercial value.-H. 
P. D.-The specimen is too light for kaolin, and is not 
sufficiently plastic to be of value for the making of 
pottery. It is probably a mixture of magnesia with 
clay.-H. P. B.-The mineral sent is staurolite.-A. D. 
-The specimen is of no value; it contains too much 
iron . •  The white variety of long fiber is the most 

. sought after. 

INDEX OF INVENTIONS Fan attachment. H .  P .  Watts . . . . . . . . . . . . . . . . . . . . . . . . 312.413 
Farm gat.e, D. A. Dickinson . . • . • • . • • • • • • • • . • • • • • • • . • .  312.442 
Farm gate. J. K. Wilmot . . . . . . . • . . . . . . . . . • • • • . • . • . . . .  312.311 
Feeder. stock. E. R. Harman . . . • . . • • . • . . . . . . . . . . . . . .  312,41>"2 
Fence. barbed. G. De Walt . . . • • • • . . . . . • • . . . • . . • • . . . . .  312.4«l 

For which Letter. Patent of" the 

United States were Granted, 
Fence. barbed wire. F. D. Ford . . . . . . . . • • . . . . . . . . . . . .  312,<IM 
J;'ence post. J. L. Smolley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,524 
FenCing, die for making barbed, A. P. 'l1hayer . . . . .  312,404 

February 17, 1885, 
AND EACH BEARING THAT DATE. JJ'ertilizer distributer. N. A. Currie . . . . . . . . . . . . .

. . . . .  312,334 
Fertilizer distributer and cultivator. H. A. Camp-

LSee note at end of list about copies of these patents.] bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  312,329 
Filter, J. Mallie . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . • . • . . . . . . 312,281 

Aerial navigation. vessel for. E. J;'. Falconnet . . . . .  312.344 Filter. F. X. Spitznagel . .  . . . . . . . . . . . . . . . . . . . . • • . . . . • . .  312,527 
Air brake for locomotives and railway cars. C. A. Firearm. breech.loading. Hurst & Schultz . . • . . . . . .  312,064 

Bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312,245 Fire escape. portable. H. Wettstein • • • . . . . . . . . . . . . .  312,415 
Air forcing apparatus. O. Millard . . . . . . . . • . . . . . . . . . .  312,371 Fireiron stand and support for coal vases, com-
Air in malt houses. etc., apparatus for circulating bined. G. Russell. .  . . . . . . . . . . . . • • . . . • • • • . . • • . • . . . . .  312.513 

and attempering. L. J. Wing . . . . . . . . . . . . . . . . . . . .  312,597 J;'lood gate, H. T. Day . . . . . . . • . . • . . . . • • . • . . • . • . . . . . . . .  312,437 
Alarm mechanism and apparatus for operating J;'loor clamp, T. A. Southwick . . . . . . . . . . . . . . . . . . . . . . . . 312.526 

the same, W. M. Pease . . . . . . . . . . . . . . . . . . . • . . • . . . .  312.5O!I Fluids, apparatus for the conveyance of. J. F. 
Arch bars. machine for making. C. AIkins . . . . . . . . . 312.244 Bennett . • • . . . . • • • • • . • . . . . . . • • • • . . • • • • • • • • . • . • . . . . . .  312,318 
Armpit shield, W. Betty . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,370 Fruit jar, J. B. Wilson . . . . . . . . . . . . . • . • • . • • • • • . 312.595, 312.596 
Awl for attaching buttons. R. & o. Miller . . . . .. . . . .  312.491 Fruit picker, Brown & Alcorn . . . . . . . • . . . . • • • • . • . . . . .  312.326 
Axle cliP. vehicle, E. N. Hatcher . . • • • . . . . . . . . . . . . • . 312,465 Furnace. See Glass melting furnace. 
Axle trimming tool. W. R. Sharp . . . • . • . . . . . . . . . . . . .  312,521 Furnace ash pan and screen. R. S. T. Cisse!. . . . • . . .  312,331 
Axle. wagon, A. E. Parker . . • . . . . • . . . . • • . . . . . . • • . . . . .  312,502 Furnace door, W. O. Nightengale . • • . . . . . . • . . • . . . . • .  312,578 
Baujo. S. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312.457 Furnace grate. J. A. Price . . . . . . . . . . . . . . . . . . • . . . • . . . •  312,293 
Barrel. folding. G. J;'. Knapp . . . . . . . . . . . . . . . . • • • . . . . • •  312,475 Furnace grate. bOiler, C. H. Holt . . • • • . . . . .  ; . . . . . ..  , .  312,472 
Bars. machine for bending the euds of. A. Ander- Galvanic element, A. Dun . . . . . . . . . . • • . . . . . . . • . . . . •. . •  312,339 

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.547 Galvanlo elements. apparatus for emptying and 
Battery. See Secondary battery. charging, A. Dun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.340 
Bed lounge, E. Burgess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,32'1 Garter, C. C. Shelby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.297 
Bicycle. E. G. I,atta . . . . . . . . . . . . . . . . . . . . . . . • . . • • . . • . . •  312,277 Gas apparatus. W. M. Casler . . . . . . . . . . . . . . • . . . . . • . . . •  312,431 
Bit. See Bridle bit. Gas burner, A. B. Lipsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.2'19 
Blanket, J. Broadhead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,323 Gas burner. B. Martin . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . .  312.367 
Bleaching compound for jute paper stock, etc .• P. Gas engine, L. H. Nash . . . . . . . . • . . .  312,494. 312,496 to 312.498 

Souders. et al . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . .  312,328 Gas engine igniter. L. H. Nash . . . . . . . . . . . . . • • . . . . . . .  312,'99 
Block. See Building block. Sealskin Bacque. Gas mains, detecting leaks] in. G. Westinghouse. 

dolmun, and ulster block. Toy block. Jr . . . . • • • • • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.541, 312,542 
Board. See Drawing board. Gas mains, detecting leaks in, G. Westinghouse, 
Boiler. See Steam boiler. Jr. (r) . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 10.561 
Bolt heading machine, J. Stacker . . . . . . . • . • • • • • • • • • •  312.399 Gas pressure regulator, L. G. J;'rancls . . . . . . . . . . . . . . .  312,560 
Boot or shoe edge trimmer, S. K. Knox . . • • • • • • • • • • 312,360 Gas regulator or governor, J. H. Luther . . . .  312,483. 312,434 
Boot or shoe lasting reachine, C. Dance!. . . . . . . . . . .  312,335 Gas under pressure, system for distributing, 
Boots or shoes, device for putting on, C. Blohm . . .  312,321 Hoeveler & McTh,he . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  312,470 
Boots or shoes, nailing apparatus for lasting, M. Gas works, discharging tar from hydraulic mains 

Brock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,5.';0 in, A. Hutchison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.565 
Boring and reaming tool, combined, W. E. HIlI . . •  312,350 Gate. See Elevator gate. J;'arm gate. Flood 
Bottle cover, siphon, C. T. Grosjean . . . . . . . . . . . . . . . .  312.562 gate. 
Bottle stopper, F. Bums . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  312,328 Gat.e, C. L. Burden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • .  312,427 
Brake. See Air brake. Vehicle brake. Gate, H. H. Clement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.432 
Breweries, apparatus for treating the refuse Gate. A. H. Hatmaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 312.466 

from, �'. W. Wiesebrock . . . . . . . . . . . . . . . . . . . . . . . • . •  312.592 Gate, W. R. Pitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,380 
Brewers' grain, preserving, F. W. Wiesebrock . . 0 . 312,593 Glass lamps, etc., mould for, J. M. Wood . . . . . . . . . . .  312,312 
Bridle bit. H. S. Squier . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 312,397 Glass melting furnace, G. H. Benjamin . . . . . . . . . . . .  312,422 
Buckle, trace. W. I,erchen . . . . . . . . . . . . . . . . . . . . . . . . • . .  312.567 Glass, window, J. G. Pennycuick . . . . . . . . . . . . . . . . . . . .  312.290 
Building block, S. T. Trumbull . . . . . . . . . . . . . . . . . . . . . .  312,305 Gluing slate and other frames. machine for. C. C. 
Bung hole cutter, J. Kirby . . . . . . . . . . . . • . . . . . . . . • . . • . .  312,359 Shepherd. . . . . . . . .  . .  . .  . . . .  . . . . . .  . . . . . .  . . . . . . . . .  . . . .  312,391 
Burglar alarm. F. Politz . . . . . . . . . . . . . . . . . . . . . . . . • . . . . •  312,508 Gluing table, Clenions & Bower . . . . . . . . . . . . . . . . . . . . .  312.433 
Burner. See Gas bUrner. Vapor burner. Grading machine, road, R. Long . . . . . . . .  0 .  ' 0 '  • • • • • •  0 312,480 
Button fastener. H. J. Weldon . . . . . . . . . . . . . . . . . . . . . .  312,309 Grain adjuster for binders, A. Nlchless . . . . . . . . . . . .  312,576 
Cable grip, J. H. Polhemus . . . . . . . . . . . . . . . . . . . . . . . . . •  312,507 Grain binder, automatic, P. F. Hodges . .. . . . . . . . . . . .  312,469 
Cable tramway, C. M. Huson . . . . . . . . . . . . . . • . . . . . . . • •  312,2'13 Grain binding machine. W. Butterfield . . . . . . . . . . . . .  312,428 
Camera stand, W. H. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . .  312,363 Gra.in separator and sIDutter, combined, H. L. 
Candles, apparatus for automatically extlnguish- MRrtin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.369 

ing. L. C. Pine!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,291 Graining machine, J. Decker . . . . . . . . . . . . . . . . . . . . . . . .  312,260 
Cans, closing kerosene and other. H. Miller . . . . •. . .  312.372 Hanger. See Door hanger. 
Capsule cutter. J. Krehbie!. . . . . . .  , . . . . . . . . . . . . . . • . . .  312,361 Harrow, E. P. Cllly . . . . . . . . . . . . . . . . . . . . . . • . • • • .  312,254. 312.255 
Car brake. C. E. Candee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.429 Harrow. J . & J. McIndoo . • . . . . . . . . . . . . . . • • . • . . . . . . . . .  312,570 
Car coupling. J. T. Gilchrist . . • . . . . . . . . . . . . . . . . . . . . • •  312.345 Harrow, G. W. Siddons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,528 
Car coupling. W. J. Hutson . . • . . . . . . . . . . . • • . . . . . . . . . .  312.353 Harrow and seeder. combined, Corbin & Hill . . . . . .  312,554 
Car coupling, J. F. Leech . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.362 Harrow. sulky, C. La Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,476 
Car coupling, R. S. Wheeler . . . . . . . . . . . • . . . . . . . . . . . . .  312,310 Harvester, Dutton & Eickemeyer . . . . . . . . . . . . . . . . . . .  312,450 
Car door fastening, J. Kinzer . . . . . . . . . . . . . . . . . . . . . . . .  312,357 Hay rake. horse. A. W. Force . . . . . . . . . . . . . . . . . . . . . . .  312,453 
Car door lock. J. Kinzer . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  312,358 Hay tedder and rake, combined, S. L. Denney • . . . .  312,336 
Car. dumping. W. J. March . . . . . . . . . . . . . . . . . . . . • . . . . .  312,282 Heel burnishing machine, A. I,. F. Mitchell . . . . .• . .  312.573 
Car, hand. J. Milliron. Jr . . . . . . . . . . . . . . . • . . . . . . • . . . . . .  312.572 Hog ringing device, Drais & Hegler . . . . . . . . . . . . . . . .  312,445 
Car. street. M. A. Cutter . . . . . . . . . . . . . • • . . . . . . . . . . . . . .  312,556 Haist. steam, C. Bezancon . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,423 
Car wheel. T. C. Elvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,263 Holder. See Rein holder. Sash holder. Stencil 
Carburetor, air or gas, J. M. Palmer. : . . . . . . . . . . . . . .  312,289 plate holder. 
Carding machine feeding device, E. Gessner . . . . . .  312,456 Horseshoe calks, treating stock for, C. H. Per" 

Carding machines, fleece dividing attachment for, kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,505 
J. S. Bolette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,424 Hose patch. G. W. Towle, Jr . . . . . . . . . . . . . . . . . . . . . . . .  312,406 

Carpet fastener. M. F. Strathy . . . . . . ' "  . . . . . . . . . . . . .  312,4j)2 Ice cream freezer, T. A. Naylor . . . . . . . . . . . • . . . . . • • . .  312,287 
Carriages, canopy holder for children's. A. G. Incandescent light, O. B. Fahnehjelm . . . . . . . . . • . . . •  312,452 

Snell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  312,395 Inhalers, gas mixer for, L. M. Davis . . . . . . . . . . . . . . . .  312,435 
Carrier. See Egg earrier. Injector, O. Westphal . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  312,591 
Case. See Packing case. Toilet case. InRect powder gun, C. & E. E. Chinnock . . . . • . . . . . . . 312,252 
Cauterizing apparatus, Jj'. M. Roy . . . . . . . . . . . . . . . . . . .  312.512 Insecticide, J. B. Hoag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.270 
Cherry pitting machine, J. McVlckar . . . . . . . . . . . . . . .  312,370 Insulated electrical conductor, Thomas & Frost . . 312.405 
Chimney cowl, W. E. Cooper . . . . . . . . . . . . . . . . . . . . . . . .  312,553 Iron. See Corner iron. 
Churn power, J. A. Lawrence . . . . . . . . . . . . . . . . . . . . .. . .  312,278 Jack. See Liftiug jack. 
Chute. portable. Hinds & Mace . . . . . . . . . . . . . . . . . . . . . .  312.463 Jar. See �'ruit jar. 
Clamp. See Floor clamp. Joint. See Railway rail jOint. 
Clamping device, adjustable, G. W. Zeigler . . . . . . . .  312,419 Journal bearing for car axles, C. E. Candee . . • . . . . .  312,430 
Clasp. See Pencil clasp. Kettle attachment, W. W. Lamme . . . ... . . . . . . . . . . . . .  312,478 
Clip. See Axle Clip. Key, J. IT. Zeilln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  312,545 
Clip yokes, machine for making. W. S. Ward . . . . . .  312,534 I,adder. flexible extenSion, J. I. Ivester . . . . . . . . . . . .  312,354 
Clock synchronizing apparatus, J. A. Lund . . . . . . . . 312,482 Lamp, W. W. Batchelder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,317 
Clutch, friction. A. L. Stanford . . . . . . . . . . . . . . . . . . . . . .  312.400 Lamp burner, E: J. Hale . . . . . . . . . . . . . . . . . . . . . . • • . . . . .  312.267 
Coffee berries, roasted, A. Schilling . . . . . . . . .. 312,515, 312,516 Lamp collar, A. Rincklake . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,385 
Calfee mill, Milligan & Chaumont . . . . . . . . . . . . . . . . . . .  312,493 Lamp cut-out, electric, W. M. Thomas . . . . . . . . . . . . .  312,529 
Calfee roaster, C. Palltsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312,376 I,amp extinguisher, !. & S. Weinstein . . . . . . . . . . . . . .  312,414 
Column, cast iroIl, P. H. Griffin . . . . . . . . . . . . . . . . . . . . . . 312,349 Lamp, hanging balanced electriC, T. T. Smith . . . . .  312.394 
Comb. See Electro magnetic comb. Lamp, safety, W. J. H. Ryder . . . . . . . . . . . . . . . . . . . . . . . . 312.534 
Combing machines, stop motion device for wool, Lamp, student, S. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,514 

J. Holden et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312,271 Lamps. lighting, S. E. Miller . . . . . . . . . . . . . . . . . . . . . . . . .  312,295 
Corking and filling machine. C. H. Dresser . . . . . . . . 312,448 Lantern, E. F. Cash . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  312,551 
Corner iron. T. Lumsdon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,481 Last. E. E. Dutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,558 
Coupling. See Car coupling. Latch, door, T. J. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,575 
Cultivator, T. Meikle . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 312,489 I,athe for turning handles, H. Sheldon . . . . . . . . . . . . . 312,298 
Cultivator. Presbrey & Nail . . . . . . . . . . . . . . . . . . . . . . . . . •  312.382 Lathe for turning irregular forms, G. H. Ober . . . . .  312,288 
Cultivator attachment, J. E. Mitchell . . . . . . . . . . . . . . 312,574 I,ead and iron plate, combined, J. Makin . . . . . . . . • . .  312.495 
Cultivator. harrow. 'Tuttle & Benedict . . . . . . . . . . . . . .  312,531 Leather to a uniform thickness. machine for re-
Cultivator. wheel, W. P. Brown . . . . . . . . . . . . . . . . . . . . . 312,425 duclng, W. W. Hubbard . . . . . . . . . . . . . . . . • . . . . . . . • .  312,272 
Curtain fixture, P. Von Lackum . . . . . . . . . . . . . . . . . . . . 312,532 I,eg cord, artIficial, M. Spring . . . . . . . . . . . . . . • • . . . . . . . .  312,396 
Cutter. See Bunghole cutter. Capsule cutter. Level. J. W. Atkinson . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312,548 
Cutting and marking, convertible implement for, Level. rod plumbing, W. Gurley . . . . . . . . . . . . . . . . . . . . .  312,266 

1. M. Priby!. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . 312,292 Life raft. Cone & Groves . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,256 
Damper, automatic stove, D. J. Dunn . . . . . . . . . . . . . . 312,449 Lifting jack, J. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,316 
Damper mechanism. clock for governing, J. A. Light. See Incandescent light. Skylight. 

Lakiu . . .  .. . .  . .  . . . . . . . . . . . . . . . .  . . .  . , . . . . . . . . . . . .  312,477 Logs, apparatus for collecting scattered. A. 
Door hanger, E. T. Prindle . . . . . . . . . . . . . . . . . . . . . . . . . . 312,294 McDougall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.486 
Door or window screen, O. G. Newton . • . . . . . . . . . . . •  312,374 Loom shuttle, J. C. Sergeson . . . . . . . . . . . . . . . . . . . . . . . .  312,520 
Door securer. E. A. Bullock . . . . . . . . . . . . . . . . . . . . . . . . . . 312,426 Lubricator. M. McMullin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,283 
Drawing board, �'. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312,535 Magnet, electro, E. F. Recordon . . . . . . . . . . . . . . . . . . . .  312,511 
Drill. See Rock drill. Mechanical movement. alternating reversing. C. 
Ear drum. artifiCial, J. H. Nicholson . . . . . . . . . . . . . . . . 312.577 C. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.249 
Ear tube, H. E. Waite . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . .  312,308 Metal bars. apparatus for bEmding. J. H. 
Edger, gang, W. A. Campbell . . . . . . . . . . . . . . . . . . . . . . . •  312.250 Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,308 
Egg carrier, J. A. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312.319 MetaUlc strips, machine fqr spirally winding. 
Electric lighting, circuit for systems of. W. M. Tyrrell & Shipley . . . . . . . . . . . . . . . . • . . . . . . . • • . . . . . . .  312.590 

ThomaR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,589 Mill. See Colfee mill. Roller mill. 
Electric llghts, apparatus for treating carbons fOl" Mirror. adjustable, T. F. Lynch . . . . . . . . . . . . . . . • . . . . . .  312,568 

incandescent. E. A. Colby . . . . . . . . . . . . . . . . . . . . . . . .  312,552 Motion, mechanism for convert.ing. J. E. Pen-
Electrical reporting. receiving Instrument for. W. cilIe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.378 

M. Pease . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . •. . • 312,503 Motor. J. A. Vlean . . . . . . . . • • . • • • • • . • • • • • • • • • • • • • • . . . . .  312,307 
Electro-magnetic comb, W. T. McGinnis . . . . . . . . . . •  312.487 Net. mosquito. F. H. Holden . • • • . • • • • • • • • • • • . • . • . . . .  312.471 
Electrotype plate and holder. A. W. Marshall . . . . •  312.51)9 1' Nut lock, P. M, Crocker . . . . . . . . . . . . • . • . • . . • • • . . • . . . . .  312.555 
Elevator. See Portable elevator. OIis, manufacture of linseed and other, H. T. 
Elevator gate, automatic. R. Lade . . . . . . . . . . . . .. . . . . .  lI12,2'16 Yaryan . . • . • • • . . • . . • • . • . . . . • . . . . . • • . • . • • . . . . . . . • . . . .  812.418 
Engine. Sell Gas engine; Single-acting engine. ' ons, pl<ldizing Unseed and other,: J. W. &; F. :6. 
Evaporator. See Sorghum evaporator. Hoard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312.351 

155 
Ores for amalgamation and desulphurizing the 

same. preparing. C. R. Squire . . . . . . . . . . . . . . . . . . . .  312.586 
Ores for amalgamation, treatment of, C. R. 

Squire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,587 
Ox shoe, H. Hotchkiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,352 
Packing case, J. C. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,421 
Paint, transfer. Kennerley & Creighton . . . . . .  : . . . . .  :112,474 
Panel raising machine, J. IJobnitz . . . . . . . . . . . . . . . . . .  312,364 
Pannier and bustle, J. Schoenhof . . . . . . . . . . . . . . . . . . .  312.518 
Paper bag machine, Cotton & Hewes . . . . . . . . . . . . . . .  312,257 
Paper machine stuff regulator. C. young . . . . . . . . . . .  312.314 
Paper making machines, pulp vat for, J. F. Seib-

erling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . .  312.390 
Paper, manufacture of tarred, M. Ehret. Jr . . . . . . . . 312,451 
Partition and ceiling, fireproof, C. Mettam . . . . . . . . .  312,284. 
Pencil clasp, R. P. Scott. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.296 
Photograph burnisher, C. Dorey . . . . . . . . . . . . . . . . . . . .  312,337 
Photographic camera shulier. C. Prosch . • . . . . . . • . •  312,581 
Picker. See Fruit picker. 
Pile driver. J. W. Putnam . . . . • • . . . • • . • • • • . • • . . • • . .• • •  312.582 
Planter. corn, G. M. Williams . . . . . . . . . . . . • . • • . • . . . • . . 312.594 
Planter, cotton seed, R. B. Smith . . . . . . . . . . . . . . . . . . .  312.393 
Plow. W. A. Estes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,559 
Plow. G. O. C. Srygley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.298 
PlOW, reversible, J. L. Delano . . . . . . . . . . . . . . . . . . . .  , . .  312,438 
Plow. sulky. L. M. Brock . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  312.324 
Portable elevator, S. W. Rowell . . . . . . . . . . . . . . . . . . . . .  312.387 
PotaSSium, manufacture of ferro-cyanide of, H. 

Bower • • • • . . . . . . . . . . . . . . . . . . • . . . .  " • .  . .  . . . .  . . . . . .  . . .  312,248 
Power. See Churn power. 
Pressure regulator and cut-off, G. Westinghoufloe, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . .  312.543 
Printer's rule, A. D. Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312,302 
Printing machine. W. Scott . . . . . . . • . . . . . . . . . . . . . . . . . .  312.389 
Printing machine, rubber stamp hand, R. 

Gaiger. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . • .  . .  312,455 
Propeller, marine speed, J. S. Post . . . . . . . . . . . . . . . . . .  312,381 
Pulverizer. T. C. D'Spain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312.338 
Railway chair, street, B. F. Curtis . . . . . . . . . . . . . . . . . .  312,259 
Railway. electric, I,. Daft . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.557 
Railway frog, W. H. Dickson . . . . . . . . . . . . . . . . . . . . . . . .  312,443 
Railway rail joint, I. J. Miller, Jr . . . . . . . . . . . . . . . . . . . . 312,490 
Railway tie, W. H. Knowlton . . . . . . . . . . . . . . . . . . . . . . . . 312.566 
Rake. See Hay rake. 
Reed plates and reeds, manufacture of, M. Bray .. 312.322 
Regulator. See Gas regulator. Gas pressure 

regulator. Watch regulator. 
Rein holder, C. Schoch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,517 
Rein spring, check, Champlain & Winans . . . . . . . . . .  312,3.'lO 
Revolving stand. E. R. H. Teeter . . . . . . . . . . . . . . . . . . .  312,528 
Rice. fiake, J. J;'. Gent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,265 
Roaster. See Calfee roaster. . 

Rock drill, C. S. Westbrook . . . . . . . . . . . . . . . . . .  312,537, 312.538 
Rock drill, hand power, I,. W. Tracy . . . . . . . . . . . . . . . . 312.304 
Rock drill, steam, J. C. Githens . . . . . . . . . . . . . . . . . . . . . .  312,348 
Rock drill support. C. S. Westbrook . . . . • . . .  312,.';'39, 312.540 
Rock drills. rotating feed for steam, J. C. 

Githens . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.346 
Rock drillS, rotatory feed for. E. E. Quimby . . . . . . .  312.383 
Rock drills. rotatory feed for steam. J. C. 

Githens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.347 
Rock drilling machines, support for, J. B. 

Waring . . . . • . . .  . . • .  . . . . .  . . . . . . . . . .  . . . . . .  . . . .  . . . . . . .  312.412 
Rock pulverizer, D. C. Ebaugh . . . . . . . . . . . . . . . . . . . . . .  312.348 
Roller mill. Smith & Cochrane • . . . . . . . . . . . . . . . . . . . • . . 312,392 
Ropes and yarns, manufacturing tarred, A. W. 

Montgomery . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . .  312,286 
Salt grainer. R. M. Hunter . . . . • . . . . . . . . . . . • . • . . . . . • . .  312.563 
Sash fastener, F. M. CIlse . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.251 
Sash fastening, J. C. Hibbs . . . . . . . . . . . . . . . • • . • . • • . . . .  312,268 
Sash holder, Aurand & Scherer . . . . . . . . . . . . . . • . . . . . . . 312,315 
Sash rah:�ing and lowering device, window, Eitel 

& Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,262 
Saw, drag, M. O. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,299 
Scale, weighing, C. Richtmann . . . . . . . . . . . . . . . . . . . . . .  312,583 
Scarf shield. G. Selowsky . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.519 
Scraper. road, A. Woolsey . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,313 
Screen. See Door or window screen. 
Sealskin sacque, dolman, and ulster block, P. 

Weinberg et aI . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,5:16 
Secondary battery, J. W. Swan . . . . . . . . . . . . . . . . . . . . . .  312,599 
Separating or concentrating materials of different 

specific gravities, apparatus for, A. E. & W. L. 
Crow. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . 312.333 

Separator. See Grain separator. 
Sewing linings or sweat bands into hat bodies, 

mechanism for, J. A. Locke . . . . . . . . . . . . . . . . . . . . . .  312,280 
Sewing machine, R. H. Hawthorne . . . . . . . . . . . . . . . . .  312,467' 
Sewing machine. J. W. Post . . . . . . . . . . . . . . . . . . . . . . . . .  312,509 
Sewing machine bobbin winder, J. H. Palmer . . . • .  312.501 
Sewing machine ruffier, M. G. Turner . . . . . . . . . . . . . .  312,306 
Shaft and pulley bearing. combined, G. Gerdom • . .  312.561 
Sheep stock. F. M. Swartz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.403 
Sheet delivery apparatus. L. C. Crowell . . . . . . . . . . . .  312,258 
Sheet metal pipe. manufacturing, J. F. Starr, Jr . .  312,301 
Shingle planiug machine. T. S. Disston . . . . . . . . • . . . .  312,444 
Shutter, fireproof. C. F. Brigham . . . . . . . . . . . . . . . . . • . .  312.549 
Shutter worker and slat operator, combined, T. 

H. Smith . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . • • • . . . . . . . .  312.300 
Sifter. ash, B. H. Cook . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  312.434 
Single.acting engine. L. H. Nash . . . . . . . . . . . . . . • . • . . .  312,495 
Skylight, Seton & Conolly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312.565 
Slag buggy, W. B. Devereux . . . . . . . . . . . . . . . . . . . . . . . . .  -612,439 
Sled propeller. G. T. Sampson . . . . . . . . . . . . . . . . . • . . . . •  312.388 
Sleigh, bob. J. Roraback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,336 
Smoke consuming attachment for lamp and other 

chimneys, C. Martin . . . . . . . . . . . . . . . . . . . . . . . • . • . . .  312,368 
Soda water apparatus, F. R. H. Thomas . . . . • . . . . . . . 312.588 
Solder, machine for making Wire, Young & 

Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  ' "  . . . . . . . . . . .. . .  312.598 
Sole, reversible cork, D. S. Yeoman . . . . . . . . . . . . • . • . .  312,544 
Sorghum evaporator, D., Jr . •  & S. Rather . • • . . . . . . .  312,510 
Spring. See Rein spring. 
Stand. See Revolving stand. 
Staple, J. Haight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,460 
Starch, etc., apparatus for drying, W. Duryea . . . . .  312,341 
Starch manufacture. etc., apparatus for drying 

the by-products of, W. Duryea . . . . . . . . . . . . • . . . .. . 312.342 
Steam boiler, J. O. Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312.447 
Steam boiler, A. PifTe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,379 
Stencil plate holder, H. E. Richter . . . . . . .  " . . . . . . . . .  312,334 
Stone, artifiCial. J. D. King . . . . . . . . . . . . . . . . . . . . . . . . . .  312,356 
Stopper. See Bottle stopper. 
Stove, cooking, C. F. Hanneman . . . . . . . . . . . . . . . . . . . .  312,461 
Stove fire grate. J'. Doheny . . . . . . . . . . . . . . . . . . . . . . . . . .  312,261 
Stud for gloves, etc., spring, Mead & Pierce . . . . . . .  312,571 
Sunshade and umbrella. C. Drake . . . . . . . . . . . . . . . . • . .  312.446 
Surgical needle, G. Wackerhagen . . . . . . . . . . . . . . . . . . . 312,408 
Suspenders, lJ'reeman & Overmeyer . • . . . . . . . . . . . . .  : 312,264 
Switch board. H. E. Waite . . . . . . . . . . . . . . . . . . . . . . . . . . .  312,410 
Telegraph. railway car. L. J. Phelps . . . . . . . . . . . . . . . .  312,506 
Telep\l(>ne, J. Lowth . . . . . . . . . . . . . . . . • • . . . . . . . .  312.365. 312,386 
Telephone, W. R. Miller . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  312,492 
Telepbone. T. Wallace . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . .  312.533 
Telephone transmitter, H. E. Waite . . . . . . . • • . • • . . . .  312.409 
Tenoning and boring machine, R. Triller . . • . . . . . . .  312,5dO 
Tie. See Railway tie. 
Tile, llluminated. E. N. Higley . . . . . . . . . . . . . . . . . . . . . .  31Z,269 
Timepiece, C. S. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312;479 
Toilet case and satchel, combined, T,. Johnston .. . .  312,355 
Tongue support. wagon. W. Bench . . . . . . . . . . . . . . . . . .  312.248 
Torpedo, T. Nordenfelt . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . •  312,579 
Toy).>lol'k. J.·B. Ander.on . . . • . . . . • . • . • • . • • • . . . . . . . • • 812,420 
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Tramways, device for loading and unloading, C. 
M. Ruson . ............................. ............ 312,274 

Tube. See Ear tube. 
Twist drills, machine for making, G. R. Stetson ... 312,401 
'rype writing machine, J. C. Anen . . . ......... 0 • • • • •  312,546 
Valve, steam, W. C. McKinnis ... _ 0  • • •  0 . .. ...... ..... 312,488 
Vapor burner, C. V. Best .. ... ....... . ....... . . ..... .. 312,247 
Vaporizer arid fumigator, G. S. Goodhart ... .. . .... 312,459 
Vehicle brake. F. C. Day ....... .. .......... . .. . .. . . .. 312,486 
Vehicle breeching attachment, J. e. Williams .. . .. 31:!,416 
Vehicle 8pring, A. H. Dickey . . . . ..... .. . . ........... 312,441 
VelOCipede, C. H. & J. I. Veeder . .. . . . . . . .... ... .... 312,407 
VelOCipede, A. E. Wallace ... . .. ..................... 312.411 
Velocipede, '1\ B. Jeffery ........ . . . .. .. .. . ... . ....... 312,413 
Velocipede. railway. C. H. Copp ... .... . . . . ... ....... 312,332 
Vessels. decreasing' the frictional resistance to, F. 

D. Owen ... ... .. .. . . .......... . .. ..... . ....... . ..... 312,500 
Wagon. dumping, G. W. Reed .. .. .. . ..... . . . . ....... 312,205 
Wall of buildings and ot�er struct.ures. W. H. 

Orr ...... . . .... .... . . ... . ..... . .... . . ... .. . ....... ... 312.375 
Walls, constructing hollow brick, H. Harwood .. .. 312,464 
Watch case, anti-magnetic, C. K. Giles ... .. . . ...... 312,458 
Watch regulator, D. H. Church ...... .. . .. . . . . . ... .. 312,253 
Water closet bidet attachment, J. IJ. Mott, Jr .... . 312,373 
Wheel. See Car wheel. 
Wheel for belts or cables and means for driving 

them, C. M. Huson .. .. .. . . ......... . ... . .......... 312,275 
Whip socket, Shorkey & Rush .. .. . . .. ........ ...... . 312,522 
Wire annealing apparatus, TJ. Williams ............ :112,417 
Wire. barbed, H. C. Hart .. . ...... . . ............ ...... 312,463 
Wire splicer, P. A. O'Ma1Jey ........................ . 312,580 
Zincographic press bed, J. Brooks ........ ... . . . .... 312,326 

DESIGNS. 
Bas relief, A. IJangenbahn et al . .. . . . . .. .. ..... .. . ... 15,835 
Cane or umbrella head, F. J. Kaldenberg .. .. ........ 15,849 
Carpet, E. Fisher . . . . ... . . . ..... .. . ...... . .. . .. 15,817 to 15,829 
Carpet, E. }"'isber . . . . . . ... . . .......... . ... . ... .. .. .... . 15,848 
Carpet, C. W. Swapp .. . . ....... . ...... .. .... . .  15,840 to 15,846 
Carpet moulding, I. IIolzmark . ..... ......... . . .. . . ... 15;832 
F'ilament, M. M. M. Slattery ..... ........ . . .. ... ... . . .  15,839 
Fireplace front, E. T. Schoonmaker . . .... .. 15,836 to 15,838 
Jar or bottie, Scott & Bryar. . .. ........ .. .. ... .. ... .. 15,813 
Needlework holder, F. Benjamin . .... . ... ... . .. ...... 1)),812 
Pail; lard, F. A. Walsh .. . .. ..... .... ............. .. .. . 15,847 
Plow beam, O. A. Essig ... .. . .............. .. .. ..... .. . 15,814 
Scarf, made-up, T. J. Flagg .. .. ......... ... . . ... .. . .. .  15.8;lO 
Spoon handle, C. T. Grosjean .. ... .... .. . . .. .. . . ... . . .  15,831 
Stove, parlor or heating, R. D. Andrews ... , . . ... .. . 15,810 
Type, font of printing, O. H. Beeler, Jr .. . . ..... .. . . .  15,811 
Upholstery fahric. J. Ferguson . .. ... .. . ... . . .. 15,815, 15,b16 
Upholstery fabriC. D. B. Kerr ......... . .. . .. . .. 15,333. 15.884 

TRADE MARKS. 
Bats, lawn tennis, A. G. Spalding & Brothers .. . . ... 11,956 
Bats of all kinds, balls, Indian clubs, croquct mal-

lets, and dumh-hells, A. G. Spalding & Broth-
ers ............ ...... . . ....... . .. . . . . ..... . . . ........ . .  , 11,957 

Cottons., pripted, dyed, colored, bleached, and un-
hleached, J. S. Bernheimer & Bro . ... .. ... . . ..... 11,948 

Paper, writing, Chapin & Gould .. ...... ... . . ... .... . .  11,949 
Lamps • .reftector. D. R. Williams . ... .... . .. . . .. .. . . . .  11,954 
Liqqid fOr beautifying and preserving the nails, S. 

P. Zacharie .. .. . . .. . . . . . .. .. ....... .. . . . . . . ... . .... . 11,955 
Soap for laundry and general purposes, Procter & 

Gamble . . . ... . ... . . .. .... ... ......... . . . . . .. �1,959 to 11,963 
Spectacles and eyeglasses, J. King ... ........ . .. . . ... 11,958 
Twine used for binder attachments for harvesting 

machines, Truman & Isham . .... .. ....... ; . ...... 11,953 
Waterproof clothing, D. Jannopoulo ... ... ....... . .. 11,952 
Whisky, hrandy, and gin, Childs & Co ............... . 11,950 
Whisky, rye and bourbon. S. C. Herbst . ...... ... .... 11,951 

A printed copy of the specification 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 thc patent desired, and remit to Munn & Co., 361 
Broad way, New York. We also furnish copies of patents 
granted prior to 1866 j but at increased cost, as the 
speCifications, not being printed, must be copied by 
hand. 

Canadi n n  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 inst:ruction 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 

Inside Pug-e. each h18el't i o l l  .. .. ..  7'� cents a l ine. 
Bnch: Pa�f�. {" H c h  i n � e l' l i o ll .. .. ..  $ 1 . 0 0  a line. 

(About eight words to a line.) 
Engravings may head adver tisernents at the ' same rate 

per line, by rneas'urernent. as the letter pl·ess. Adver­
tisements must be received at publication Qffice as early 
as Thursday morning to appear in next issue 

Woodwork ing M ach i nery. 
:iiJ �ha��n�a��
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Allricultural Works, Carriage 
and Buggy Shops, and General 
Wood Workers. Manufact'd by 

'J1be ��gall (�olllpnIlY, 
C i u c i n l l ll t i ,  0 • •  U . �. A .  Full  assortment of Perin Saw Blades. 

RO�lgOME "Ouick at Figures. " 
A colle0tion of valuable Rules and Short-cuts for busi­ness calculations. It includes and fully explains the famona IJIGHTNING METHOD OF ADDITION and the Sliding Method of Multiplication, besides m'uny other valuable contractions by which results are obtained rapidly and corre�tly. It commences where the text-book leaves off. Price $1, postpaid. THE WOODBURY Co (P. O. Box 3608.) 105 Summer St., Boston, M;;'ss. 

PAT E N T FOR SA L E ��seB�t��fJ':��
o
��e ����::. An invention for comfort. 43 Market St., r,ynn, lIiaS8. 

� New Catalogue of Valuable Papers 
contaIned in ScIENTIli'I<f AMERICAN SUPPLElIIENT, sent tree oJ cluwge to any address. MUNN " CO., 3Gl Broad_Y, N. Y. 

Standard Thermometers . 
Accurate, 

Legible. 
SIZES OF DIALS, I) 

and 8 INCHES. 
FOR SALE BY 

T H E  T R A D E . 

Manufactured and Warrant­
ed by the 

STA N DARD  TH ERMOM ETER CO ., 
PEABODY, MASS. 

General Agents, 

fA IRBANKS ' SCAl( H OUS(S 
In an the principal cities of the United States 

and Canada. 
----------------------------------

Punching Presses 
DIES AND OTHER TOOLS' 
lW tbCI � o1aIlk!II4lol 

SHEET METAL COOD., DROP FORCU'CS, "'cr .. , .Stiles " Parker Pre .. CQ 
IIl44IetoWDe (lOIUl.. 

EVAPORATING 
Fnll treatise on improved 
methods, yields, profits. prices and general statistics. FREE. 

FRUIT 
AMERICAN MAN'F'G CO. 

" BOX R," WAYNESBORO, PA. 

WE WlI,L SELL until MARCH 1 st. OUR 

$90���!��!!��$5 
MAMMOTH CATALOGUE LOINrEARCJ�, 
Musical. Electrical, &c., WONDERS. sent FREE. 
HARBACH ORGAN CO. PH I LAD'M PAt 

� SUII!. ,TY P E  W R I T E R  $ 1 2, Practical Machine. 

T H E  CELEBRATED 
RAC I N E  BOATS 

and CANOES, 
ALSO ALL KINDS OF 

�". 
:>.0. 

�",,,,,,, 
o� LAPSTREAK BO ATS. 

We build to  order anything in the boat line. 
TH OS. KANE & CO., (BOX F.) 

187 and 139 Wabash Ave. , CRlCAGO. 

P����?k�"\,��!;,g
r
����
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C
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with alphabet and illustration for beginners, sent on ap­
plication. Address : 

PHONOGRAPHIC INSTITUTE, CinCinnati, Ohio. 

THE DINGEE & CONARD CO'S 

IfcfSE�S 
Our Great Specialty is growing and distributing 
ROSES-we deliver strong Pot Plants",suitable for imrneri'iate bloom, safely by mail at all rost Offices. 
5 SI)lendid Varieties, yonr choice, all labeled, for 
$1 ; 12 for $2 ; 35 for $5 ; 100 for $12. Also 
OTHER VAR IET IES 2.3. &  10 FOR 5 1  
according to value. Send for our New Guide, 76pp elegantly illus. and choose from over 600 finest sorts 
Address. THE DINGEE & CONARD CO., Rose Growers, West Grove, Chester Co., Pa. 

BURPEE'�.FARM ANNUAL-
1:'IrJ<'CHt 1 SS5 FREE Tells all about e BEST SEEDS •• 120 pages, Hundreds of New Illustrations and Two C :olored Plates. Send your address to WI·AlLEE BURPE E ", CO. PHILA. PA 

W A T C H M A K E R S . 
Before buying. see the Whitcomb Lathe and tbe Web­
ster Foot Wheel. made by the AMERICAN WATCH 
TOOL CO . •  Waltham. Mass. CATALOGUES FREE. 

Beautiful & Lasting for ORNAMENTING 
WINDOWS. DOORS, TRANSOlUS, &e. 

�� S ta i n e d  
- G l as s  

S U B STITUTE  
AT SllIALL COST. Send for lliustrated Cata-

logue and Pricel!. Samples by mail 25 cents. 
W C YOUNI SOLE AGENT, 731 ARCH ST. • I PlIlLADHLPHlA. PA. 

AGENTS WANTED EVImYWll.ftlW. 
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ill Mall,hiskey!ill 
.:. Absolutely Pure and Unadulterated. Entlrely Free from FUSIL OIL. .+. 
:·: PUSIL OIL-Do you !<now what ip is? Ask your Physician DEADLY POISON ::: 
• +. Or Druggist and he WIll tell you that IT IS A • • 
••• Positive Sure Cure for Malaria, Pubnonary Complaints, Indigestion, Nervous :.: 
••• Prostration, Bronchial 'J'rou bles, General Debility. Los!!! of IlIental t.'ower ••• • •• and all Wasting Diseases. Endorsed by over 3,500 Physicians' and Chemists • ••• .·. Invaluahle as a S't.'Illl ULANT AND TONI(l in Tr,phoid Fever. Dysentery ••• ••• Diarrhrea, and all low 1'orms 01' Disease. rUE RECOGNIZED ••• ::: ANTI DOTE FQR CHOLERA. .:. 
••• We are the only concern in the United States who are bottling and selling to the Medical ·.· 
••• Profe"sion and Drug Trade an absolutely Pure Malt Whiskey, one that is free from •• : 
••

• 
FUSIL OIL and that is not only found on the sideboards of the best families in the ••• ••• country, but also in the physician's dispensing room. : •• ••• D R . A R E N DT, the g .. eat Ge .. man Chemist, says :-"I have made an analysis ••• 

.:. of you" P URE MA.LT WHISKEY, which gave a vety g .. atifying .. esult. you .. ... 
+ •• Malt Whiskey, obtained mostly by ext .. act of malt convusion and o, vety ca .. eful •

•• \ ••• ferm,entation and distillation, is e n ti rely free from fu s i l  oi I and any of those ••• 
; It •• sim,ila .. Zy obnoxious alcohols which are so often found in whiskey. I the .. efo .. e, ••• 
••• R E C O M M E N D  I T  TO T H E  M E D I CA L  P R O F E SS I O N .  + 

•• 
•• + lJorof. VON VONUER, wrltes :-"Purity itself- M: It Whl k 1 1m ·t t b h I .+. 

::: ��:l��:�!a1i��r.el'nI�s;��e����S; f!���!1;::JJ: ��;:� a:d unadtSt:�ted."
o
w 1 0 e w 0 esome, ::: i ••• rocommend it to the medical profession." FRED. II. SA WEnS, M. D., of Rochester, N. Y. 

• 
•• 

, • • Th 1 JIARVEY L BYRD M D Pr 'd t �r������t;�J;��r:W&t���iie:�������i::r�;:� • .:. of th� ���u1ty. and Prof�ssor of the Baltimo;:lM�1J_ consider it a very superior reliable article and can :.: 
+.+ lZr�F�J���d. ��h�� ��j��1o�ab��:���!1�r:g �ft:' f;fi��%�ti������d (l:Ji?"e��ht�t����Ji!�v:;�e��tl� .:. 
+.+ found in the whiskies of the present day. and also as a tonic in feeble digestion and conval- +.+ 
+.+ JAl\[ES�J. O'DEA, M. D., of staten Island, the escence from acute diseases, where an a1coholic •• + 
••• author of several \yorks oninsfmity, writes: "When stimubnt is indicated, and especially in Phthisis •• + 
•• + I prescribe an alcoholic stimulant, I order your fa- Pulmonalis." • • 
• • • •• .:. IN  FACT, I T  IS A B E V E R A C E  A N D  M E D I CI N E  COM Bt N E D . +:. 
• 
•• TO CONSUMPTIVBS and those affiicted with HEMORRHAGES • ••• 

••• �,: WE 'VILL on receipt of SIX DOLLARS, ••
• 

••• send to any address In the United States (East of the Rocky Monntains), all Il;x- ••• 
••• press Charges prepaid a plain case (thus avoiding all opportunity for comment), ••• 
••• containing Six q u art bottles of our PURE MALT WHISKEY and with it in ••• 
·.+ writing. and under the Seal o1' the Company a SlJRE and POSITIVE CURE for ••• 
•• + (lONSUMPTION and other W AS'J'ING DISEASES in their early stages. This ••• ••• Formula has been prepared especially for us by the great German Scientist, D ... Yon Yonders . • o.. 
•• + It can be pre�ed by any family houseke�� at slight eXl!".!!se (Raw Beefsteak and our ••• 
••• PUH..E :L\I.I:..A..:J:..T �:E3:;XS:Ei:.E-Y- being of the ingredients.) ••• 
••• After this preparation has been taken for a few weeks, the previously conspicuously prom· ••• ••• inent bones in patients suffering from Consumption and the lIke diseases. get covered with a + •• 
••• thick coating of fat and muscle. the sunken and bloodless cheeks flll up and assume a rosy hue, ••• ••• the drooping spirits revive, while all the muscles of the body, and chief among them the heart, ••• 
••• are stronger and better able to perform their functions, becanse of being nourished with a ••• 
••• richer blood than they had been before. In other words, the system is sUPl?lied with more ••• • •• carbon than the disease can exhaust, thereby giving nature the upper hand III the conflict . ••• :.: -SOLD :BY LEADING DRUGGISTS AND FINE GROCERY HOUSES.- :.: 
.:. Pri.oe ON"E DO:J:..:J:...A.R. PER. ::aOTT:J:..E • • :. 
••• Sample Quart Bottles sent to any address in the United States (East of the Rocky Moun- ••• 
• •• tains), securely packed in plain case, Exp .. ess cha .. ges p .. epaid on receipt of $1.2 B • ••• 

::: THE DUFFY MALT WHISKEY CO. ,  BAlTIMORE, MD . ,  U. S. A. ::: �!.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:�:.:�:.:.:�:� 
BORING and TURNING 

M I LLS, 
(8 and 7 2  inch swing. 

Cinein'ti, 

Ohio. 

A. W. STEVENS & SON. AUBURN, N. Y. Manufacturers of French Buhr Stone Corn and ]�eed Mills, Power Corn Shellers, Grain Thrashers and Separa­tors, Plain and 'rraction Engines. Send for circulars. 

LA S T  C H A N C E  
To obtain Government Lands free-that are suitable 
for general farming and stock raising purposes-before 
change of laws as per bilts now pendmg in Congress. 

320 I N  TH E D EVI LS LAKE, 
TU RTLE MOU NTAIN ,  

. And Mouse River Cou ntry. 
NORTH ACRES ��

i��
t
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t
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DAKOTA· Office at Devils 
Lake, Dakota. 

Over 2 , 000,000 Acres of R. R. Lands in Minne­
sota . at the low price of $3.00 per acre and upwards. 
SectIOnal Map and full particulars mailed F R E E free to any address by C. H. W AR,REN. 
Gen'l Pass. Agent, St. Paul, Minn. and 
Manitoba R. R.. ST. PAUL. MINN. 

Seibert Cyl i nder O i l  Cup Go. ,  
� . 

Manufacturers of Oil  Cups for l �oc.l)not.ive. 
Mari n e ,  and !"oitation at·y ----""' Engi,ne' (Jy l hulel's, under 
the I-Oeibe l·t and Gates Patents. with !>jild.t Feed . 

TAKE NOTICE. 
The " Sight Feed " is owned 

exclusively hy this Company. See 
iI�1f:d �r���l'�i��t

i
g�uA� rl?s� 

triet of Massachustts, ]·eh. 23. 82. 
te�s��r��;';s,

e
:.�

e
K�����ofl��� �� 

d,esist t�e us�, ,manufacture, or saJe 
of infringing (Jups: as V\" e shaU vig­
orously pursue aU infringers. 
Tile- Seibert ()y:tuder Oil ()up ()o. 

Oliver Street, Boston, Mass. 

S E E DS C I V E N  AWAY ! 
A PACKAGF) Mixed Flower Seeds (400 kinds) with 
PAlUl:'S FLoRAL GUIDE, all for 2 stamps. Tell all YOI!l1' 
friends. G. W. PARK, Fannettsburg, Penna. P'"W:rite now. This notice Will not appear again. 

P u l l eys and Cut-off Cou p l i ngs. 
JAB. HUNTER & SON. North Adams. Mass. 

VIO LI N O U TFITS 
Consisting of Violln, Box" Bow Bnd 'reacher, sent to any part of 

the United States 
on 1 to3 dayo' trlal 
before bnylng. 

VOI,NEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS, .. 

I'RO V IUENCE, R. I. 

OUR �!:ONG I��IIIARE �:RANT 
R E L I ABLE L BEAUTIFUL 6 STRONG PLANTS Cl!1 24$4 100$12 

(your own selection) for � • for • for • ROSES BY MAI L 1 0  for O N E  DOLLA R.  
�t

e
e:�edl���t�\���,a������tio�,

d
��:! R. SCOTT & SON, Rose Growers, Philadelphia. 

PERFEC'l.· 
NEWSPAPER FILE 

The Koeh Patent File, for presel'Vlnjf newspapers 
magazines. and pamphlets. has been recently improved 
and price redu�ed. Subscribers to the SCIENTIFIC AM­
ERICA!I.� and SCIEKTIFIC AMERICAN,S{TPPLEMENT can be 
�m'J'�

i
�� 
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ri�e�.��l�gi'lct �rA�s
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" SffiENTIFIC AMERICAN," In gilt. Necessary far 
every one who wishes to preserve the paper. . 

Address Mun & CO" 
Publisher. 8cI:JiI:olTDIc A,.umAlIo. 

© 1885 SCIENTIFIC AMERICAN, INC



Edwards' Books on the Steam �ngin�� . . 
Modern American Marine Enlrlri�ofterill. aB.d 
�hCJ':i'rilt'h':,Pr.���!�i 1,!'a'i!M!

e
�nhe�m�����t 

Engineers and Marine Engine Builders In: the United 

• OTTO GAS ENGINE OVEf\ 10. 0 0 0  IN US[ 
WO I\I\S WITH O U T  ENC I N E E R,  01\  B O I LER..  STEA M C O A L  0 1\  AS H STAf\TS A T  O N C E  AN D I S  

FR.EE D r  DAflGER. F I R E  O R  E X P LO S I O N  1 t o  2 5  H O R S E  P O W ER. SCHLEICHER SCHUMM & CO 
47 DEY S T  N EW YORK 214 R A N D O LPH 2 C H I CAGO 33d & WA l N IJ T  STs PH I LAD EL PHIA 

The l'ra"tical ,.;team Enltineers' (;:uide in fhe De- ____ ..:... _____________ ,-________________________ _ 

:�t:Tab�lat:��1�s�
d
4��s

, .  W�. by ���W: I sign, Construction, and Management of American Sta­
tionary, Portable, and . Steam Fire Engines, Steam 
Pumps, BOilers, lJi1ectors, Governors� IndIcators, Pis­
tons and Rings, Safety Valves, and Steam Gallges. For 
r::t:;;�:J't:f�

i
��

e
�����e& ���e�t=.u

se
$2.J� 

A CateclJi"m of tlie Marine P;team I£ngine. For 
the Use of Engineers, Firemen, aud Mechanics. A 
Practical Work for Practical Men. Dlustrated by 63 
=f��"¥hi�dC���ir!n,�t":.'J'J�t?: r��rs:a?�it��:� 

M
n
:;e�:trx;;.frTc��al:���;,Otiv.; Enliinp".$�h'!& 
Design, Construction, and Management. Illustrated 
��'l:!

g
�=� J:'gj ;:'P�r.. Bent b!i mait$��o� fJOBtaiJe at the publiCation price to t1hI!/I address Vn the world, 

p"0Ur Oatalll(lUl! of PratJUcal and, :;'ci£nUJIc Books, 96 
page •• 8m, as wet! as OWl' other (lataWgues and, Oircll1ar" the 
wliole coverlJng every branch of SCience AppUed to the Arts, 
sent free ana -free 01 :tJoBta!Je to any one Vn any part oj the 
world, woo will jwrflilJh 'U<I WIth his address. 

H E N R Y CA R E Y  B A I R D  It. CO . ,  
INDUSTRIAL PUBLISRERS, BOOKSELLERS & IMPORTERS, 

810 Walnut Street, Pldladelphla, Pa. 

PB�P��AL� F�B �TDAM B�ILDB�. 
NashvUle, Tenn., Feb. 12, 1885. 

Sealed proposals will be received by the Board of Pub­
lic Works and Alfairs Nashville, Tenn., until 2 P. M., 
March 10th, for furnishing and errectl�t the �resent 
���f�� s��U��s?�o��fi������:

r
fol?��� ���"Jf-

tions and speciflcations: . 
The boilers are to have an easy capaCity to evaporate 
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using bituminous slack coal. They 'are to be, in every 
particular, first class in deSign, material, and construc- I' tlon, and will be held rigidly to fulfill the sl?eclfied con­
ditions, tests, and inspections. Each boiler IS to be capa- ' 
���;;,td
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l�r�:il;he�Nt,erfh:o:���e fi�ld�� ' 
others. The stack is now slan rick); helgtt above 
grate· level, lOll ft. Area of fiue, are ft. 

The city wlll furnish the raw rfoundatlons, 
setting, and furnac�, except iro ertmaterirus, ooD-
nectlon� Safeti, valves A stop valves, b owoffvalves, feed 
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deliver, erect, and connect the 
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does not specifically stat� the evaporative rate which the 
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m3 �J �eam at elfh�oundS, and the results will be reduc­

��,:veight 0 c usUble, and evaporation from and at 
Builders will state the least Interval after award of 

contract tn which they will complete the work. 
Jj'orms on which proposals must be submitted, details, 

��:f���N<t�B�����1�g:!g�a:i��t�:l����f Hecla and other 
By order of the BO&l'd of �ubllC Work and Alfairs. . R. EWING, Chairman. 

AND MAHO GANY. 
. GEO. W. READ &; CO., 

BBD AND VEWEER SA.W AND CJIJTTING lIIILLS, 
186 to 200 LEWIS STREET, N. Y. 

engines wo";',,nt:"d. 
power. 
P. O. Jlox • N. Y. . 
Or our General Sales OlBce, 83L1berty St. &149 B'way,N.Y. 

" \ 

LUNKENHEIMER'S 
N EW AUTDIIATIO 

Sample sent for Trial. 

CiociODati Brli88 ll'orb. 

PAT E N T S'. 
MESSRS. MUNN & co., in'connection with the pub· 

lication of tae �C1ENTI1l'1C AMERICAN, continue to ex­
amine. Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this l ine of business tbey ·have had forty· gears' . 
ewperience, and now have unequaled facilities for 
the p�paration of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
Uuited states, Canada, and Foreign Countries. Messrs. 
MUlln & Co. also atteud to the preparation of Caveats, 
Copyrights fOf Books. Labels; Reissnes, Assignments, 
and Reports on Infringements of Patents. All bnsiness 
intrusted to them is done with special care and prompt­
ness, on very reMouable terms. 

A pamphlet sent free of cbarge, on application, con· 
taining full information about Patents and how to pro­
tOW'" them; directions concerning Labels, Copyrights, 
J)esiglls, Patents, Appeals, Reissues, Infringements, As· 
!8ignments, Rejected cases, Hints on the Sale of Pa­
tents, ere, 

We ali!<} send, free of charas. a Synopsis of Foreign 
}'atent Laws. showing the cost and method of securing 
patents in all the principal conntries of the world. 

lII1JNN &; CO.LSolleltors oC Palen'., 
8Il1 Broadway. Ne)V York. BRANCH OFJI'ICE.-Corn8r of F and 'tlh Streets, W�D .. D. C. 

ECO N O M I C  MOTOR c O . ' S  GAS ENGINES. 

Stee l  Cast i n gs 
From lO to 15,000 lb. weight, true to patte�l!1 of unequaled 
streDJrth, toughness, and durability. 20,,,"" Crank Shafts 
and 15,000 G<lar Wheels of this steel now running prove 
its superiority over other Steel <'<tstings Send for 
clrcu�h���f�iftl l��.,J,F.F.r. CA �TINHS ()O., 4JJ7 Library St . •  Pbiladelphla, Fa. 

• � � 
- AND F INc GRAY IRON ALSO ST EEL �ALLEAI2I..E: ') CASTINGS fR.£M SPECIAL fRNS 

" f iN E TINNING JAP--- pl\11 -� 1 uflMAS DEVlIt-I Z( CO ,  F iN"H 'NG . �NNING AND'J . Tnv LEHIGH AVE � AMERICAN 5T PHllA ,. -- - ::. 
With this WONDERFUL 

Art Appliance beginners 
soon nvai artists nsing old 
methods. Command bet­
ter prices and ready sales. 

Thousands having taste 
in art, if developed by nse 
of the AIR BRUSH,can se­
cure pleasant and proflta· 
ble employment. Send for 

particulars. Free. AIR DK USB MFG. CO., 
.dadr688 No. 67 Nassau St. Rookfordo m. 

Co (oA"RBLL EO 
. S HAF TING . 
The fact that this shafting hM i5 per cent . . 1·' ater 

-stren h, a finer :6.nish. and is truer to gauge, th an 
other� use renders it llndoubtedly the most eeon icaL 
We are also the sOle manufacturers of the C "L I<BRAT"D 
CoLLIKS' P.-\ 'l'.COUPLING and furnish Pulleys, Hangers. 
etc.! of the most aIlProved styles. Price list mailed

. 
on 

app Icatlon to JONES & LAUGHLINS. Limited, 
Tr�5::�i!�:::�

J
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n
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Qeo. Place Machinery Agency. 121 Chambers St .• N. Y. 

THE DESIGNING 
OF ORDINARY . 

HIGHWAY BR IDGES .  
Illustrated by numerous Engravings and S('ven Fold­

Ing· Plates, showln� Bridf,es actually constructe� 
�'1a'{!re�bi�:,
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cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4.00 
PUBLISHED :BY 

JOHN WILEY &: SONS, 
N E W YO R K .  

Mailed and prepaid on  the receipt of the price. 
From A. J. J?,��fg' lcrt';,"�g�l?��n�::li�g��glneering, 

I congratulate you on the book. It is just what the 
student needs, and the only book which covers the 
f{���tf;�g�,t.
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genutne satisfaction, etc., etc. 

SHIPMAN STEAM ENIINE .  :E» :El. Z O E IS  
Including crating, and :rrettdeUv-A BOAT AND STATIONARY ENCINE. 

No skllled attendant required ! Safe from fire and 
explosion I No expense when engine stops I 

�Steam In FIVE mlnutes.-
R1IDS ten hours on lesa than 3 Gallons of Keroeene. See 

illustrated artIele ln this paper, September 13. 

SmPMAN ENGINE CO. 55 Franklin St., Boston 

!ic�n
f::� �;oo�:r==l� 

or factoriel. ' 
EN�INB ��: �;�\0l':f.:::'��� 

" No. 3, full 51 D.P • • • •  175 
Illustrated (Jatalolflle8 on 

reeelpt of .tamp. � CAMERON STEAM PUMP. 
ST.A.N::D.A.::E'I.::D OP E.x;.OELlz..ENCE. 

" 30,000 IN USE • 

• •  . M A N U F A C T U R E D  S O L E L Y  B Y - The A. S. tlAlIIEBON STIWI PlJlIlP WORKS, Foot East 23d St., New York. 

THE BUILDERS OF ALL DESCRIPTION OF 

PUSEY ", JONES CO. MA�HIIDBY U�DD BY MAIUFA�TUBDn� �F PAPDB. Wilminllton, Delaware. 

AA GRIFFI N G  I RON CO 
STEAM HEATING .Appil.nltvs 

SOLE MANU'-ACTUR E R S'  
BUNDY &TEAM RADIATOR 750 COMMUNIPA W A VE ,  JERSEY CITY, N J 

B�iIders, Cabinet 
Makers, Metal and woodwork-Il;;�Q 
ers compete with steam power. 
'Machines ontrialif desired. 

Proof of value, prices, fnll 
. detail, iIIustr'd catalogne, free. W.F. &; John Barnetl Co. Rockford, Ill. 
Address No 1999 Main St. 

THE BEST STEAM PUMP. 
Van D uzen' s Patent Steam Pnmp. 

Incomparable in cheapness and elli· 
ciency. Needs no care or skill ; cannot· get out of order ; has · no movtng paris. 

A ,",upel'iol' Fire Pump. 
Instantaneous and powerful. ever ready. 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
�hot, cold, sandy, lmpUr� etc.� We make 
tr:. :�:'tW��

s
:JW: :.utgn's 

5. e�=: 
State for what purpose wante<l and · send for BatalOgne 
of " Pumps." Van D llzen &:: Tift, Cincinnati, O. 

RAIL W AI AND STEAM FITTERS' SUPPLIES. 
Rue's Little Giant Injector. 

SCREW JACKS, STURTEVANT BLOWERS. &c. 
JOHN S. URQUHART. 46 Cortlandt St., N. Y. 

ROCK BREAKERS ' AND ORE CRUSHERS. 
We manufacture and snpply at short notice and lowest rates, Stone and ore Crushers con­ta.inliJ.gthe invention described tn Letters Patent. Issued to Ell W. Blake. June 15th. ·1858, �geth­er with NEW .AND V ALUA:BI..E IMl'ROVFlMFlNTS, for which Letters Patent were granted May llth and July 20th, 1880. to Mr. B. L. lIlarsden All Crushers 8upplied by uS are eonstructed nnder the superintendence of Mr. lIlarsdeu, WhO'mi0r . e past·1Ifteenl.e&rs, has been connected with the mannfacttl1'e of Blake·Cruahers III thJs aDd EbIl'Iali . FARREL FOUNDRY AND MAC INK CO • •  Manum.. 4ul8B.ta, Cenn. · 'COPELAND &; BACON. Aaeng, New �tll'," . 

:B Lr.A.S'1". 
IRON REVOLVERS, PERFECTLY BALANCED, 

lias Fewer Parts thlln IIny other Blower. 
P. H. It. F. M .  R OOTS, Manufacturers, 

C O N N E RSV I LL E ,  I N D. 
B. S. TOWNSEND, Gen. Agt.,22 Cort18.l1d St., 9 Dey '" 
OOOKE & CO . ,  Selling Agts. ,  22 Cortland Street, 
JAS. BEGGS & CO.,  Selling Agts. 9. Dey Street, 

1VE'1IV YO:El.�. 
SEND FOR PRICED CATALOGUlS. 

IT PA.YS to sell our Rubber Stamps. Free catalogue to 
_ Agents. FOLJAMBE & CO., Clevel�d; O. 

ROLLSTON E  VAR I ETY LATHE.  
Latest Improved. Rotary 
and Stationary Bed Plan­
ers and Buzz Planers ; 
Band Saws ; Wamwel!'. 
I'atent lSaJw Bench Dowel 
Machine ; Chair Machtne-
7Jo ���

r 
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hand MachVnery allway, on hand. Send for catalogue. 
S't�aMg��:.tifM��LLSTONJll MACHINE. 

WeakNervousMeD 
Who suffer from Debility, Prelllature 
Decay and Exhausted Powers, certainly _ 

and permanently cured without STO!IACH MEDICINES by the Marstoll Bolus; the 
new plan of treating Nervous Debllity, Physical 
Decay, &c. Endorsed by thousands who have 
been restored to full al'd perfect lIlanhood. 
&- Sealed treatise sent free. Varicocele 
cured without Surgery. Address 
lIARSTON REMEDY CO., or DR. H. TRESKOW, j 

46 West 1 4t h  Street, New York. ,.. 

FORE IGN PATENTS. 
1'heir Cost Reduced. 

The expenses attending the procuring of patents in 
most foreign countries havtng been considerably re­
duced the ob_tacle of cost Is no longer In the way of B 
large proportion of our Inventors patenting their inven. 
tions abroad 

CA NA ))A .-The cost of a pate:-It in Canada Is even 
less than the cost of a United State� patent. and the 
former inc1pdes th.e Provtnces of Ontario.· Quebec, New 
Brnnswick, �Tova Scotia, British Columbia, and Mani-
toba. • 

The number of our patentees who avall themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and Is steadlly increas-
Ing. . 

E N C;: I, A  ND.-The new English law, which went Into 
force on Jan. 1st. enables parties to s�cure patents In 
.Great Britain on very moderate terms. A British pa­
tent Includes England, Scotland, Wales, Ireland and'tbe 
Channel Islands. Great Britain Is the acknowledged 
financial and commercial center of the world. and her 
goods are sent to every quart('r of the glObe. A good 
Invention Is like ly to reaUze as mnch for the patentee 
tn En,;!land as his United States patent produces for 
him at hf"'lle . and the small cost now renders It possible 
for almost every patentee in this country to secure a pa.­
tent In Great BrItain, where his rights are as well pro­
tected as In the United States. 

O'J'HElt COlJN'J·ltIES.-Patent� are also obtalned 
on very reMonable terms in France. Belgium, Germany. 
AustrIa, Russia. Italy. Spllin (the latter inclndes Cuba 
and all the other Spanish Colonies), Brazll, British ludln, 
Australja, ·and tbe other British Colonies. 

An experience of FORTY years hM enabled the 
publlshers of I'HE SCIENTIFIC AMERICAN to establish 

competent and trustworthy agencies In all the principal 
foreign countries, and It has always been their aim to 
have the bustness of theIr clients promptly and proper­
ly done and theIr Intereots faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all count ries, Including the cost for each, and othe 
Information useful to persons contemplating the pro· 
curin,;! of patents abroad, may be had on application to 
tbls oftice;.' 

M U N N-& ('0 .. Editors and Proprietors of THre SCI­
ENTIFIC AMERICAN, cordially· invito all perllOns desliing 
any Information relative to patents, or the registry Of 
trade-marks, In this country 'or abroad', to call at their 
offices. 861 Broadway • .  Examination of InVentions, con­
sultation, and advice free. Inquiries by mall �romptly 
answered. 

Address, MUNN &; CO..; 
Publishers and Patent SOlicitors, 

861 BroadwtlJ', Nell' York. Jlraneh 0ftIc.e. C'lJ'. F �d 1th Streets, OPllOIlto Paten, Q1IIee W�. D. C. 
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Insi de l�n ae, each i n sertion - • •  _ .,.� ('''n l tii ,R line. 
11I1C1, I'nste. eacb i llse l'tiun - - - $ 1 . 00 a line. 

(About eight words to a line.> 
IYngravings may head advertisement8 at the same rat. per line, by measurerr-int, as the letter pres. . Adver­

tisfments must be received at publication office as em'ly 
as Thursday m&r'ning to {J;ppear in nex:.t issue. 

SUMMARY OF 
FORTIETH ANNUAL REPORT 

OF THE 

Now-Yort Lifo InsnranCH Go. 
BUSINESS O F  1884. 

Jtittltifi t �tUtrit}ll. , ' 

JENKINS' PATENT V ft L' "fl"P. . . �.. The " M 0 N I T  0 R :' " 'Best'Boller Feeder ..ra. _ �D. . ·  In the world • 

. " A NEW J , I F'I' I N U  A N I) NUN. " 'Greatest Range Gate, Globe, Angle, Check, and Safety. U I''1' I N H  I N J EC'I'Ult. ��O����d 'u�g�� 
MANUF ACTURED OF BEST STEAM METAL. �=np��:.:'Jr':.Of 

�X:d\t"o���i'g;�!��dh����:;';Uf the world. Have been In use siuce 1888, nnder all po�s1ble 
To avoid imposition, see that valves are stamped " Jenkins Bros." 

tSEN'::K.XN'S BE'l.OS., 
7'1 John Street, New 1"ork. Send for Price I.ist "A." 7'9 Kilby Street, Boston. 

PATENT R IVETED MONARC'H RUBBER BELT ING .  
Th.e Bes"t i.n. 'th.e 'VV'orl.d.. 

Specially adapted for use in PAPER MILLS, SAW MILLS, and on 
THRESHING MACHINES. 

T H E  C U T T A  P E R C H  A a n d  R U B B E R  M FC .  C O . ,  
New Yor�, Chien go, San Frandseo, �oronto. 

A I "ut "i·n l e l i t  

EJ E CT O RS 
OR 

Water Elevatsfs, 
For Conveyipg Water and LiquId. 

}'nteut Oller .. , ..f ...... brll'l,torlt. et.(!. 
N A T H A N  MAN U FACT U R I N a  C O M P A N Y ,  Seud tbrcataIogue.· 9 2 .& 94 L i berty �t. , N ew Yo rk. 

This Is the only steam boUerever devised In strict compliance with . the demands of r atural laws. It gives complete immunity S«Rinst 
�;gi���sn:h 1���ri�t�ti�� a��e8d�� posit on the bottom plates, affords safety with high pressure, and secures great economy. The , in 'VVDII:. A.. �A.:Et.:Et.XS, Providence, ){. l. (Park St.), Six minutes' walk West from station. . REVENUE ACCOUNT. Original and Only Bnilder of the 

rr:-::��r'l;��l'�f:s:::::::::::::::::::::;.::::::::.$l}J;��',��:� H A R R I S · CO R LIS S E N C I N E , 
SPEAKING  TELEPHO N ES .  x�n��?I�:.S :�81�:l1!O r����ystll� 

plied. internally or external1y, fo new or old boilers. Licenses grant ... ed on Jiberal terms to manufac­----- I With Harris Pat. Improvements, from 10 to 1,000 H. P. Total In� . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .. . $H,2�.75.39 S e nd fo r copy E n g i neer's and Steam User's 

D IS BURSEMEN T A C C O UNT. 
Paid Death-clain;ts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2,257,175.79 " Endowlnents . . . . . . . . . . . . . •  -. . . . . . . . .  _ . . . . . . . . 873,808.50 

U Annuities, Dividends, and Surrender V 3lues . .  . . . .. . . . .  . . . .  . . .  . . .  . . . . . . . . . . . . . . .  3,603.970.85 
Total I'aid l'oHcy.holders . . . . . . . . . . . . . . . .  $6,734,955.14 

New PoI"icie& is�med���·�-:-: . . . . . . . . . . . . . . .  -- 17,468 New Insurance written . . . .  , . ,  . . . . . . . . .  , . . . . . . . . .  $61,484.,550 
C ONDITION Jan. 1 ,  1 885. 

Cash Assets . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5!l,283,75,1.57 
Surplns (Company's Stan dard) . .. . . . . . . . . .  $4,3ii;014.00 
Surplus by State Standard (estin;tat.ed) . . . . . . . . -$10,000,000 Policies in Force , . . . . . . . . . . . . . . . . . . . . . . .  H .... .  . . . 78.047 Insurance in force . , . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . .  $229,382,586 
Increase In A Msels,  l SS4 . . . . . . . . . . . . . . . . .  __ $3,740,850.85 

claims 1882, 1,955,292 from 1882, 2,798,018 
Death rI8SO, $1,731,721 Income {1880' $2,317,889 - tl881, 2,013,203 1881, 2,432,654 

paid �: �:b�:�g Interest i�: �:bg:� 
CashlAssets. Amount at risk. 

Jan. 1, 1881, $.3,183,98. Jan. 1, 1881, U35,726,916 Jan. I, 1882, 47,228,781 Jan. 1, 1882, 151,760,82. Jan. 1, 1883, 5O,SOO,3!l6 Jan. 1, 1883, 171,415,097 Jan. 1, 188., 55,542,902 Jan. 1, 1884, 198,746,043 Jan. 1, 1885, 59,288,753 Jan. 1, 1885, 229,382,586 

The Latest Advance in Life Insurance 
IS THE 

Non·Porfeitin[ Limited Tontine PoliGY 
OF Tl3:E 

N EW-YO R K  L I F E  
I nsuran!3e Co.  

nafe�ogi�£�mJ��"l��i �I�io[Jelt&f."w11�t�h"e"'���i: leges and Profits of its popular " Tontine Investment Policy." 
. IT FUlt� ISHES , 1. Term Insurance at. low rates, with surplus accumu­lations at compound interest. 2. The privllege of continuing your insurance a� origi­nal rates afteI' your Tontine Period expires. 3. The entire Cash Value of your Policy in TeIi, Fif­teen, or Twenty years, on the basis of full legal reserve. 4. A grace of one month in payment of premiums, dur-ine. 'P��1�c�:g� ��':t���t1��:\� �!��eo�nh�f��f{1� pay-ment of premium after three rears, by the guarantee of a paid-up policy-·as upon ordInary policies. 

MORRIS FRANKLIN, President. 
WILLIAM H. BEERS, Vice-President and Actuary. 
HENRY TUCK, 2d Vice-President. 

THEODORE M. BANTA, Cashier. 
D. O'DELL, S:uperintendent of Agencies. 

HENRY TUCK, M.D;, (. Medical Directors. A. HUNTINGTON, M.D., 5 

DRAWING j Illustrated �atalogue sent on apphcation to 

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

• New York. 

HItr��' 
PISTON PACKING. 
()��a i�I���e%:ir8t�a���egio�:r�t��:e����n���r ���d Forms the most per1ect, compact, and durable Packing ever produced for locomotive, marine, and other engines, 

r�l�eg����8eil�'ntt:e�����:i��l1��, t�:3 ��i:�:!; fi��� as long as ordinary packings. It is proof against acids. 
Asbestos Wick Packin ll', 

Asbestos lU ill  Boa .. d ,  
A �be!litos Haskets a n d  Rings, 

A sbedos and Rubber '1'ape and Cloth. 

Asbestos Boiler Coverings. 
Our ASBESTOS CEMENT FELTING Is the n;tost ef­fective and durable NON-CONDUCTING COVERING for STEAM PIPES, BOII,ERS, STILLS, and other 

�t�:��IJe:t��mSe�t1��escor!�o�ng��RPc�dfg�t!bll�tot� 
8�;::;��t?Or:�an:b�lte'!:if�nffp��i�l,ieb�a!�;eo'i.�� Felt and a 
AsbestoH Hot Billst Cement Feltinll', Asbe .. t_ Air Chamber Coverin .. , 

As
b

e
���e�fi:�I�l.

i
H.e..l;aw!��'n FeIt. 

We also manufacture Asbestos Cloths, Asbestos Cord, Twinei Yarn, and SeWIng TWine, Asbestos Sheathing, 
t;;:::h?�g �����: ttJ:�:!�g t�:��;'��d Retort Cements, 

AS Bl'STOS ROOFING 
LIQUID PAIN'ipS, PURE COI,OR8, E'l'C. 

DESCUIPTIVE PRICE LIST AND SAMPLES FREE. 
H .  W. J O H N S  M ' F'C CO. , 

8r Maiden Lane, New Y ork. 
175 Randolph St., Chicago. 170 N. 4th St., Philadelphia. 

Billiter House, Billiter Street. London. 

H�ll'nQ': ��u�l� �l���V'lvn ) 
S O L D  BY T H E  P O U N D . 

They combine the brass seat and rubber disks. We guarantee them to weigh more than any others in the market. Samples sent "<)r trial. 
BOLLAND & THOMPSON, Manuf'adnrers, 

�tr RIVER ST., TRO Y, N, Y. 

M a n u a l .  By .J. W.  H i l i  M . E .  P rlce S I . 2 5 .  

KORTING UNIVERSAL 
INJECTOR 

FO R : BO I LER FEEDI N G. 
Operated by one handle. 

"I { WILL L I FT H OT WATER.  lil/4 POSITIVE ACTION GUARANTEE D  U N D ER 

3d' All CONDITIONS. 

NO ADJUST M ENT FOR VARYING STEAM PRESS U R E, 
WilL LI FT WATER 25 FEET. S E N D  FOR DESCRIPTIVE CIRCU LAR. OFF I C ES A N D  W A R E ROOM S : 

Boston, 61 Oliver St. Street, Philada.,12th & Thon;tpson StS' 1 New York, 109 Liberty 
Augusta, Ga. , 1026 Fenwick St. Denver, Col ., 438 Blake San [l'rancisco, CaL, � Califor� Street. nia Street. Chicago, Ill., 204 Lake St. �-:;;'''��;;;;:�ESrrUWpPLIES FROM HYDRANT PRESSURE, the cheapest power known. Invaluab le for b l ow i n g  Church Organs. running Printing Presses, Sewirn!] 

¥;:�:r,;e8 L �t h !�,:"e�;gfj Saws, �rindstones. Coffee 
i\l ms, Bausage Machines, F e e d  C u t t e r s ,  Electh'ic 
Light'!, Elevators, etc. It needs litt le room, no tiring fuel. ashes, repairs. en­explosion, or de lay, eXlor�_msuI:a�:ce, n() COal 

CUTLER'S POCKET IN HALER 
AND 

Ca'l'bolate of Iodine 
I NH A LANT. 

A cureforCatarrh,Bron-
����i:, t:rstf:.:a��r�:r �::d 

tion-if taken In season. It�'lW�-;.:'ake�p <;"°U':.�:r�t once. It is the King of (Jon ll'lt ltl edicines. A few inhalations will correct the n;tost Offensive Breath. 
It may be cavried.as handily as a penknife·, and is guar­anteed to accomplish ali that is claimed for it.· 
�wit� !�li

e
���v:n�� �iJ�e¥���e i�ed��e��C�!tl���:vt&;: and al1 Miasmatic. and Infectious diseases. It-has been thoroughl); tested in �arious hospitals and localities in-

��::�e:lt nu��l:;�i ��:��ts�fDcY���!�e}t�';;��Et����§ Nurse�, who used the INHALER as a preventive, not one is known to have been attacked witli any of the (II .... eases to which they were exposed. 
A���::�� i�hI�7���hr�In��i'e�cha�fsi��: h�(aU�N{��:�� an-d more extensive sale than any Medical Instrument ever invented. It is the only ] nhal el' approved by phYSicians of every school. and indorsed by the 81  and .. 
ard tll e d i cal  jou I'll n l s  of the world. A 11 othel'S in the n;tarket are either worthless substitutes orft'audu­
I en t imitations. Over -lOO.OOO in use. Sold by Druggists for $1. 00 . By mail, $1.25. 

W. H. SMITH & ro., PROP'S, 410 MiChIgan St .. Bufi'alo. N. Y. 

Rider's New and Improved 
COMPRESSION 

Hot Air PUIDDin[ En[ine 
New and Improved Designs� 

I N T E R C H A N C E A B L E  P L A N  
MANUFAC'.rUR� BY _ 

DELAMATER IRON  WORKS, 
c .  H .  DELAMATER & CO" Proprietors, 

No. 16 CORTLANDT ST., NEW YORK, N. Y. 
And 40 Dearborn St reet C h i cago, I I I .  

C R AT E F U L-CO M F O R T I N C .  

E P P S' S  C O C O A . 
B R E A K F A ST. 

.. By a thorough knowledge of the natuml laws which govern the operations of digestion and nutrition. and by a careful appUcntion of the tine pronerties of well ... selected COCO", Mr. Epps has provided our breakfast tables with a delicately-flavored beverag-e which may save us many heavy doctors' bills. It is by the judicious use of such artic les of diet that a constitution may be gradual ly built up until strong enough to reSist every tendency to disease. Hundreds of subtle maladies are tioatillll around us, ready to attack wherever there is a weak point. We n;tay escape n;tany a fatal shaft by keep­ing ourselves well fortified with pure blood and a prop­erly nourished frame. 'J-Oivil Service Gazp,tte. Made simply with boiling water or milk. Sold only in half-pound.tins by Gl'ocers, labeled thus : 
JAMES EPPS & CO" Homlllopathic Chemist., 

London, England. 

WlTHERBY, RUUU & RICHA RDSON. Mannfacturers of Patent '\' ood Working :I1achlntlry of every descrip. tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co" Worcestet, Maos. · Send �,!r Catalogue. 

l'UE ABIF.RHJAN BEf,f, TEU�PUONE c;onIPANY, 
w. H. ll'OHBES, w. R. DRIVI�R, THTr.O. N. VAIL, 

President. Treaswrer. Gen. Manager. 
Alexander Graham BeU's patent of March 7. 1876, 

r�f:gi� f11�r��y:g:�lo�Ob�t5rie¥e{��bo���)����t the voice of the speaker causes electric undu lations cOlTesponding to the words spOken. and which articu la� tions produce flimilar articulate sounds at the receiver. The Commissioner of Patents and the U. S. Circuit Court 
r::��I��f:�:�tse t�a���r�at:�:e������fn�a i�i�hc�abfr! cuit on final hear ing in a contested. case, and many in ... junctions and final Jiecrees have beellobtained on them. This comJ;l!tny also owns arid cOri!:Nlls all the otber telephonic Inventions of Bell, Edison, Berliner, Gray, Blake. Phelps, Watson. and others. (Descriptive catalogues forwarded on application.) Telepbones for Private Line, Club, and Social sYstems can be procured directly or throllgh the authorized agents of the comoany. 

AU telephones obtained except lcon;t this company, or its authorized licensees. are infringements. and the makers, sellers. and users· will be proceeded against Information furnished ·upon apulication. Address all comIjlUnication. to the 
A ME ltH J A N Il l, . . . .  'l'E .. IWH O N E  ( : I I11I l'A N Y, 9a IHil it �tl'eet. Hoston,  ill ;l�S. 

THE HARDEN STAR HAND GRENADE 
FIRE EXTINGUISHER 

P u ts O u t  F i re I n st a n t ly.  
See editorial nc.tice in SCn:NTIFIC AMERI­CAN of November 2�d, 1884. Send for circulars. Address 

HardeD Hand Grenade Fire Extinguisher Co" 
205 Wabash Ave., Chicago, 10 �i��s�tBr���t�i'y�kew York. 

T E L E e R A P ·K . Instruments, Batteries, Magnets. WI'afu,:riJ . 
and'Electric Apparatus and Supplies of ev�i<!' Large Illustrated oatalogue mailed free. Man 
fi�J�� ����:��c��o¥�f;:r�e:Ii����'e a�g ��y a 
J. II. Bnllnell & Co., 1 416 & 1 0S Libel'ty �t.; N .  1" .  

WOOD, TA B E R  &. M O R S E ,  
Eaton, Madison (lo.·, N. Y., 

MANUFACTURERS OF 
PORTABLE AND AGRICULTURAL 

Steam. Engines 
aD9l;����::�i�an�:.<1,; �?o���'r� [;�g:�ag�lf�f���� Practically I'ortable Stell m Engines, And with determined policy to build only the best ma­chinery from the best materials, and in the best manner of construction, and with continued improvements, have attained the highest standard in excellence of workman­ship, simplicity of design, and capacity of power. For a quarter of a century bave maintained their manufacture 
The Standard Portable and Agrlcnltural Engines of the world. Descriptive circulars sent on application. Mention this paper. 

Curtis Pressure Re�ulator , 
F O R  STEA M A N D  W'iTER, 

�::���ti�:I� �o�:�lv�.cc¥f�:s t�� 
glands or packing, and is a lock-up valve. 

CURTIS STEAM TRAP 
Bas main valve O'I.It'!We and air valve 

inside. 
CURTIS REGULATOR CO., !i4 Beverly St., Boston, Mass. 

for descr�tion. 
NONi�a ���'�1�

E
B�����t;.I:,�(!y. 

Leffe l Water Whee l s ,  
With Important Improvement". 

11,000 IN SUCCESSFUL OPERATION. 
FINE NIIlW PAlll'IlLE'1' FOil 1883 

Sent free to those in terested. 

JAMES LEFFEL k CO. , 

The Scientific American. 
TH E M O ST POPU LAR SCI E NTI F I C  PAPER 

IN TH E. WORL D , . 
�ubll."ed Weekly, f8,20 B Year ; .1.60 Six Ment .... 
This unrivaled periodIcal, now in its forty.first year, 

continues to maintain its high reputation for excel1ence, 
and enjoys the largest circulation ever attained by any ·sc.ientWe.publicat.ion. 

Every number contains Sixteen large pages, beautlfully 
printed, y Illustrated ;  It presents in popular 
style recQrd of the most novel. interesting, 
and i �ances in SCience, Arts, and Mapufac-
tures. It show. the progress of the World in respect to . 
New Discoveries and Improvemenii5, embrncing Machin ... 
ery, Mechanical Works, Engineering In all branches, 
Chemist.ry, Metallurgy, ElectriCity, Light, Heat, Arcbi­
tecture, Domestic Economy, Agriculture, Natural His­
tory, etc, It abounds with fresh and interesting subject.s 
"for diSCUSSion, thought, or experiment ; furnishes hun ... 
dreds of useful suggestiuns for bUSiness. It promotes 
Industry, Progress, Thrift, and Intelligence In every 
community where it circulates. 

The SCIENTIFIC AMERICAN should have a place In 
every Dwe11lng, Shop, Office, School, or J,ibrary. Work­
men, Foremen, Engineers. Superintendents, Director�, 
Presidents, Officials, 1\'1 erchants, Farmers, Teachers" 
Lawyers, Physicians, Clergymen, people In every walk 
and profession in life, will derive benefit from a regular 
readipg of THE SCIE"TIFIC AMERICAN. 

Terms for tbe United States and Canada, $3.20 a year ; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

IUUNN & CO., Publishel's, 
361 BI'oadway, New Yorll. 

'X' � :EI  

Scientific American Supp lement. 
THE SCIENTIFIO AMERICAN SUPPLEMENT Is a sepa­

rate and distinct publication fron;t THE SCIEKTI;j'IO AM­
ERICAN, but i� uniforn;t therewith In size, every number 
containing sixteen large pages. THE SCIENTIFIC _A�I­
ERICAN SUPPLIeM,"NT Is published weekly, and Incl�lles 
a very wide range of contents. It presents the n;tost re­
cent papers by eminent writers In all the prlncipal .de. 
partments of Science and the Useful Arts, embraCing 
Biology, Geology, Mineralogy, Natural History, Geo· 
graphy, A rchreology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering, Steam and Rail. 
way Engineering, Mining, Ship Bundlng, Marine En. 
gineering; Photogruphy,. Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti. 
culture, Domestic Economy, Biography, MediCine, ete. 
A vast. amount of fresh and valuable Information per­
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important, Engineering Works, Mechanisms, 
and Manufactures at hon;te and abroad are representea 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM­
EHICAN and one copy of the SUPPLEMENT, both n;tailed 
for one year for $7.00. Address and remit by postal 
order or check, 

lUUNN & Co . . 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEHICAN. 

'1'0 Foreign SUbscI·ibers.-Under the facilities of 

T'E LE P H  0 N E S. the Postal Union. the SCIEKTIFIC AMERICAN Is now sent 
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia, and all other 

The Un,·ted StatesTelephone Mfg, Co. British colonies ; to  France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan. Brazil, 

This COmp"DY Is the owner of the patents of James Mexicp, and all States of Central and South America. 
W. McDonough for speaking telephones. Ternfs, when sent to foreign countries, Canada excepted, 
th�{wr.::��';,,'a�uf� :�:EPlJ���i��t�'ift �'&��tf�a: s1�E[,ft�; $4, goB, for SCIENTIFIC AM I':RICAN, one year ; $9, gold. 
telephone ; all oth�r telephones are an infrillll'ement of I for both SCIENTIFIC AMERICAN an� SUPPLEMENT for 
�hese patents. ·ThlS Comp'IDy- also owns patents cover- j one year. This includes pcstage, 'Which we pay. Remit 
ml� ��g�"ot.::.,Yzt;�::l�:d �'i�����o�'i��,i'��gmpany or by postal order or draft to order of 
its authorized licensees are Infringements. and the mak- MUNN & CO" 381 Broadway, New York. ers, sel1ers. and users win be proQeeded against. 
'L'his { � n iJl pnll Y are now pl'epnred to sell  Tete­

phon e6;J of thf>' most improved. forlli . For particulars apply to 
The United States Tflephone Manufacturing (Jo., 

1 87 8ROADWAY N. Y. 

PRINTING INKS. 
'rHE " Scientific American " is prill't.ed with CRAS. 

ENEU JOHNSON & CO.'S INK . Tenth and Lom. bard Sts. Phila., and � Rose St.,  opp. Duane St., N. 1:' 
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