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INCREASING THE BRIDGE FACILITIES. 

In our issue of October 13, 1883, we described and fully 
illustrated the arrangements for switching cars at the New 
York terminus of the bridge. It will be remembered that 
motion was transmitted to two grip cars permanently at
tacbed to two auxiliary ropes passed around drums which 
were actuated by the main cable. These drums were pro
vided with friction clutches that were operated by levers 10-
catedupon a platform in the center of the building. One 
grip cal" passed up to the end of the incoming track; the 
other crossed the switch, and passed to the end of the out
going track. By either of these grips the passenger cars 
were halilled to theendofthe station, whence they were al
lowed to run to the platform alongside of the outgoing track. 

This system has now been in operation since last Sep
tember, and has proved adequate and reliable. transferring 
the cars from one track to the otber quickly and with a 
most gratifying freedom from noise. But, although the 
method gave most satisfactory results, it soon became ap
parent that much m�re extended track room was necessary 
for switching purposes, in order that more cars could be 
shifted simultaneously during the periods of greatest travel. 
As. the tracks are now laid out, only two cars can be switched 
at· the same time. On the south, or down town, track, the 
distance from the end of the switch to the end of the track 
is 107 feet; on the north track the distance between the 
same pointsiA 101 feet; the difference being due to the angle 
which the bridge makes with Chatham Street. The large 
cars are 48 feet long, the sinall ones 36 feet, and the grip 
cars 8% feet, so that a train made up of a long and 
short car and the grip is 92% feet in length. 

At a recent meeting, the trustees of the bridge adopted 
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plans for a strncture co cxtend from the end of the bridge 
across the 8pace formed by the junction of Chatham and 
Center Streets to tlle buifding line on the latter street; and 
from these plans the accompanying engraving was made, 
representing the extension as it will appear when viewed 
from a point just south of the Hall of Records. Under the 
conditions governing an undertaking like this it is impossi
ble t(} make a system of tracks, girders, and columns a thing 
of beauty and a welcome ornament to a neighborhood; 
but these plans contemplate a structure which, while serv
ing- all the purposes for which it was designed, will be as 
unobtrusive as possible, and whi<;:h is one of the best, if 
not the best, that could be built wben considered simply 
and solely from a utilitarian point. 

There will he four cross girders: one at the curb line of 
Cbatham Street, one aJ;. the curb and one at the building line 
of Center Street, and one near the center of the crossing. 
The latter will be perpendicular to the line of the bridge, 
while the others will be parallel to the streets on which they 
will be located. Each girder will be supported by two end 
columns. Upon these will rest eigllt lines of longitudinal 
latticed girders, placed 5 feet 7Ys inches between centers; 
the distance between the centers of the outside girders will 
be 39 feet 7 inches. The girders will be 4 feet deep; flange 
plates, 12'x%"x%'; chord angles, 4'x3%"x-!-e-'; web plates, 
10%'x%'; diameter of rivets, Ys'. The top chord will be 
made up of two angles, with a plate between, and on top of 
which, for the entire length, will be two plates, increased to 
three in the middle section. The girders will be tied together 
and braced. The distance from the end of the car platform 
of the bridge station to the first row of columns will be 26 
feet; the south girder, extending from this row of columns 
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to the center row, will be 45 feet long; the nor·fli girder 64 
feet 5>4" inches; the south and north girders from the center 
to the Center Street curb will be 56 and 63 feet; the girders· 
over Center Street sidewalk will be 18 feet. The height from 
the street to the bottom of the lower chord will be 15 feet. 

Two flights of stairs, one upon each side. will lead from 
the Center Street sidewalk to this platform, thereby allowing 
passengers from the west of the City Hal l  to enter the bridge 
without passing through the moving crowds of cars, wagons, 
and people in the street. These walks will be covered by 
an umbrella work similar to those over the platform exten
sions at the Brooklyn statiun. 

This plan will necessitate cutting off one corner oHhe ele
vated railroad station. The stairway leading to the station 
will be moved from its present position up to a point abont 
on the center line of the bridge, thereby relieving the south
ern carriageway. The stairway in the center of the street 
will be turned around so as to approach the station from the 
down town side. Platforms will COllnect the bridge with 
the railroad station, so that passengers going in either direc
tion will not be compelled to descend to the street. 

At present it is the design to extend the bridge tracks only 
to the center row of columns; the increased switching room 
thus obtained will be about 80 feet. 'rhis will  give tracks 
about 190 feet long from the switches to the bumpers, and 
will allow trains of four cars to be easily bandIed. The 
auxiliary ropes can be arranged to do this work, but it is 
probable that a method (by engines) similar to the one now 
used at the Brooklyn terminus will be adopted. 

'rhe structure will be of ample strength to sustain travel 
if, at any future time, the bridge should be connected with 
a west side system of raiIroads. 

VIEW SHOWING THE PROPOSED IMPROVEMENT AT THE NEW YORK TERMINUS OF THE BROOKLYN BRIDGE. 
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PATENTS IN CONGRESS. I of the last car-is but one aggregation of patents. 'l'hink of 

The most interesting incident of the past few days reI at- the crops raised without improved plows, without seeders, 
ing to the patent agitation has been the delivery before the without cultivators, without mowers, without harvesters, 
Senate, on the 31st of March, of a m08t remarkable oration without tbrashing macbines! Think of tbe crops bauled to 
on the" Reorganization4>f the Pat�nt Office," by the Hon. market by horses! Tbink, if it be possible, of tbe wbeat 
Orville H. Platt, Senator from Oonnecticut, and Obairman converted into flour witbout patented milling processes ! 
of the Oommittee on Patents. We look upon this discourse as and say what proportion of profitable agriculture in' tbis 
one of the most able, eloquent, and profound expositions ever country is not due directly to patents and to the patent sys
pronounced concerning the \Jature of patents and the mar- tern of the country. The trutb is, and there is no avoiding. 
velous influence upon the country of new inventions. It is a it, that you cannot disconnect in tbis country invention, 
wonderful essay, powerful in its reasoning, a great honor to manufactures, and agriculture. Tbe triumpb and the suc
its author; entitling bim to tbe gratitude and respect of the cess of tbe one is tbe triumph and the success of all. They 
nation. are interdependent, coequal factors, as it were, in producing 

Senator Platt begins at tbe very beginning of our patent sys- our prosperity and our bappiness j and so with regard to 
tern. He reproduces from tbe government arcbives records tbe otber industries of the country, patents are directly con· 

One copy, one year posta/le included ................... .............. S3 �o showing tbe gradual unfolding of the system, and tells us of nected witb them all, and absolutely necessary to tbeir suc-
One copy, six months postage included .. ........... ............. ... 1 60 t' d '  f b k . . .  f 1 

(Jlnbs.-One extra CODY of 'i'liFo SCIJilNTTFIC AMERICANWiII he supplied ne eep Interest our at ers too III new InventIOns and new cess u pursuit. 
gratis for every Cluo of llve subscribers at $:l.20 each; additional copies at industries. He proceeds: We are a nation of 50,000,000 people, but we have tbe 
same proportionate rate. Po.ta�e prepaid. ., Mr. President, to my mind tbe passage of the act of 1836 productive capacity of many more millions, bow many 
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creating the Patent Office marks tbe most important epoch more no man can estimate. Ooal and water are now per-
in the bistory of our development-I tbink tbe most import· forming the work of buman iJands. What agents will per-
ant event in tbe bi�tory of our Government from tbe COllsti- form them in tbe near future it is impossible to tell. 
tution until the war of tbe rebellion. Tbe establishment of Tbe steam power used in tbe manufactories of the United 
the Patent Office marked tbe commencement of the marvel· States, by the census of 1880, was equal to 2,183,488 horse 
ous development of tbe resources of the country whicb is power ; tbe water power was equal to 1,225,379 horse 
tbe admiration and wonder of tbe world, a development power ; making in all tbe borse power of tbe United States 
which cballenges all history for a parallel; and it is not too 3,408,867. Oounting one horse power to be equal to that of 
mucb to say tiJat tbis unexampled progress has been not only six men, we bave in the power used in tbe driving of ollr 
dependent upon but bas been coincident with the growtb factories alone in tbis country the equivalent of tbe power 
and development of tbe patent system of tbis country. of 20,453,202 men. The steam power used in (iriving our 

Words fail in attempting, to portray tbe advancement of factories, not including the water power, is equivalent to 
this country for tbe last fifty years. We bave had fifty years tbe labor of 13,100,928 men ; and of our 50,000,000 people 
of progress, fifty y ears of inventions applied to tbe every- only 35 per cent are supposed to be capablE! of labor--in 
day wants of life, fifty years of patent encouragement, aud ronnd numbers, 17,500,000 laborers, persons capable of pur· 
fifty years of a development in wealtb, resources, grandeur, suing gainful avocations, ill tbe country; and yet it would 
culture, power, wbicb is little sbort of miraculous. Popu- nearly take these 17,500,000 men to furnisb tbe force that is 
lalien, production, business, wealth, comfort, culture, exercised by steam in driving tbe engines of our factories, 
power, grandeur, tbese bave all kept step with tbe expausion the wbeels, the spindles, and the machinery of tbis country; 
of the inventive genius of tbis country; and this progress and we do not begin to touch even tben upon tbe saving of 
bas been made possible only by tbe inventions of its citizens. power by the use of the macbines wbich are manufactured 
All bistory confirms us in tbe conclusion that it is tbe devel- iu these factories. 
opment by the mecbanic arts, of the industries of a country, Take tbe capacity of locomotive engines as compared 
whicb brings to it greatness and power and glory. with the capacity of borses. We find that the locomotives 

No purely agricultural, pastoral people ever acbieved any in tbe entire country are doing the work of 29,676,960 borses 
bigh standing among .tbe nations of tbe eartb. It is only ou common roads. 
wben tbe brain evolves and the cunni[]g hand fashions labor- Remember tbat eigbt-tentbs of tbe manufacturing of the 
saving machines that a nation begins to throb with new count.ry is dependent on patented processes. Take tbe 
energy and life, and expands with a new growth .. It is only statement cited tbe otber day by the Senator from Florida 
wbe,!J_�ougllt �'Yrings trom l).atu�e ber _U1]told se�r.et !esources [Mr. C�llJ , in wbich he quotes from M.ulhall's Progress of 
that solid wealth and strengtb are accumulated by a people. the World, a book from wbicb-I bave already quoted, as 

Ooncede all you claim-free institutions, Cbristian civil- to the capacity of tbe sewing-macbine: 
ization, industrious babits; grant respect for law; acknow- 'In effect, tbe adoption of machinery and steam bas given 
ledge all our vast natural resources; and tben deduct patents mankind an accession of power beyond calculation. The 
and patented in ventions from tbe causes wbich bave led to United States, for exam pIe, make a million sewing-macbi nes 
tbis development, and you bave subtracted from material, yearly, wbicb can do as mucb work as formerly required 
yes, from moral, prosp"rity nearly all tbat is worth enjoy- 12,000,000 women working by band . •  A single sboe factory' 
ing. Subtract invention from tbe causes wbich bave led to in MassacbusettR turns out as many pairs of boots as 30,000 

our growth and our grandeur, and YOIl remit us, you remit boot-makers in Paris.' 
our people, to tbe condition of the people of Italy, of Mulhall bere gives tbe total horse power in comparison 
Switzerland, of Russia. If" kuowledge is power," inven- witb steam as 13,071,000, the borse power of tbe world de
tion is prosperity. pendent upon tbe use of steam, equivalent to about 78,000,000 

I am not a very old man, but recollection carries me back men. 
fifty years, when there was no railroad, no coal used, no Take tbe loom and see what it bas done in adding to the 
steam power used; no woolen factories except of tbe rudest productive capacity of the country. 
sort; no telegrapb in Connecticut. Possibly there were one In one of our manufactories you will see a girl of fifteen 
bundred tons of coal consumed in the State annually. minding a macbine tbat spins 2,100 miles of thread in a day 

Tbere was no carpet; no piano; few books; band sewing -a thread that would reach from Washington to Oali
only; hand knitting; tbe tallow candle; the unwarmed, un· fornia. 
lighted cburcb; the scbool bouse witb its bard, rougb bench- Take tbe figures wbich I bave given of tbe wool produc
es; and tbe slow post route, tbemail once a week; a weekly tion and consumption of this country. In ]880 tbe wool 
paper ooly. It was a week's journey from Coonecticut to grown was 290,000,000 pounds; tiJat imported was 70,575,478 

Washington; six weeks' journey from Oonnecticut to Obio. pounds. We exported 4,074,517 poundR,wbich left for borne 
Five tbousand dollars in tbose days was a competence, and consumption in the United States 356,500,961 pounds of wool. 
$10,000 was a fortune. What bas accomplisbed all Now, imagine for II. moment wbat kind of a figure the 
tbe transformation wbich we witness as we compare tbe motbers and daugbters of the land would make in carding it 
condition of tbe country fifty years ago witb its condition at wit,b the old band crds, or spinning it with the old spin
tbe present day? ning-wbeel, or weaving it with tbe old hand loom. Take 

I insist, Mr. President, that it is traceable directly to in- the single matter of cleaning cotton. 
vention. Tbe railroad, the child of patented inventions, tbe Under tbe old process of cleaning cotton, before the in
productiou of cotton, silk, broadclotb, and linen, is due ab- vention of tbe Wbitney gin, a mau could clean four pounds 

PAGE 801utely and entirely to the perfection of machinery for a day. Tbe gins now in use clean 4,000 pounds a day. 
I. ENGINEERING, MECHANICS. ETC.-Testing ChilJed Armor tbeir manufacture. Tbe daily press, the teeming books, Whenever a machine is invented wbich does tbe work of 

Plates.-With engraving ........................... ........ ........... 6887 are part of our civilization. Tbey are all dependent upon ten men witb one attendant, nine men are released from that 
The Armament Question.-Extracts of a lecture by Capt. C. O. patented inventions. The carpet, tbe piano, and tbe car- occupation in which they have theretof.ore engaged to en-

.BROWNE . .. .... . . . . . . . . . . . . . . . . . . . .... ... . . . . . . . . . ........ .. . ... . .. . . ... 6887 riage conduce to our comfort and our convenience, and tbey gage in other pro(1uctive operation. Tbe men so released 
Speed Experiments with Ships' Models.-The power required. 

etc .. ....... .... . .. ... ................. . ... . . ........... .. ............. . .. ... 6888 
are also cbildren of patents. Every comfort wbicb we have, do not remain idle, nor do they descend in tbe grade of 

Speed on Canals .. . . . . . ..... . . . . .... . . . . ..... ... . . . . .... . ... .. .. ... . . . .  6888 every convenience whicb we enjoy, every element of wealtb labor. 

The New American War Steamers Dolphin. Atlanta, and which we acquire, bas its root and development in tbe pat- I know the argument is often used tbat inventions are op-

Ohicago.-Description oithelr construction. uses, etc.-With three ent system of tbis country. Tbey are born of patents, and posed to tbe labor interests of tbe country. It is not true. 

large engravings ............................... ...................... ... 6889 1 they live only by permission of patents. There is a redistribution of labor wbenever a new labor-
The New War Shlps.-A letter to the editor ... . .......... . . ....... 6892 The autbor then traces tbe growtb of popUlation, of im- saving maGhine is invented, but there is no destruction of 
'l'he New Steel Oruisers Oompared wlth Vessels ofSimUarOlasses ports and exports, of railways, production of coal, wool, labor. There is no degradation of labor in invention. Tbe 

in European Navles.-By M. P. HAyES . ... .... ... .. ... . ..... ... ....... 88!l2 values of agricultural lands, and the same lands where man released from a particular kind of labor by the intro-
The Atlantic and Pacific Ship Railway . . . . . ....... . . . . . ... ........ . 6893 manufactures are carried on; he gives multitudes of statia- duction of a labor-saving macbine does not go down in tbe 

II. MlfIlCELLANEOUS.-Speech of Hon. Orville H. Platt, of Oonnee-
ticut, in the Senate of the U. S. on the blll providing for the re01"-
ganization of the Patent Office Into an Independent Department, 

and for giving it the exclusive control of the building knuwn as 
the Patent Office. and of the fund pertaining to the OMce. Show-
lug the relat!on invention bears to the progress of our conntry 

Inal! the different branches of Industry, etc., alsoshowtngwhy 
more room and more help are needed b7 the Patent 01Ikl«i. and 

tics and tables; be presents proofs for all bis statements. grade and scale of laoor, but iJe ascends. He engages in 
Every department of business, every pmsuit of organ- some higher employment, in some more productive voca

ized life, has been fed, nourisbed, and enabled to keep step tiOIl, for patents elevate the laborer. New inventions open 
in tbis wonderful marcb of progress by tbe patented inven- new fields of labor. The lrtborer who lives and breathes tbe 
tions of tbe age. . . . Imagine, if you can, bow we sbould air of invention produces more, man for man, than be wbo 
reach our agricultural regions, the great wbeat flelds of tbe does not live in sucb au atmosphere, for patents are educa
West, witbout railroads; and I may say here tbat a railroad tors. 
-from tbe steel rail to tbe top of the smoke stack, from its Property in patents is a property wbich contain� witbin 

/living many tables and statistics .. . . . ............... ... ......... ..... .. 68IlI locomotive headlight to tbe signal lantern on the platform itself tbe principle of the reprod uction of property, and tbat 
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is a characteristic which attaches to no other species of 
property. Every patent bas in it the germ of a ncw patent, 
which in tUl'll is property. Like that marvelous creation of 
God, 'the tree, in the which is the fruit of a tree yielding 
seed,' every patented invention contains the fruit of an in
vention yielding seed. For instauce, the telegraph gener
ated the telephone,and other motors are to be the progeny 0f 
the steam-engine. The children of the steam-engine are al
ready born that shall grow up to perform their work mOre 
easily, more expeditiously, more cheaply than the parent 
invention. 

Nature is one vast st-orehouse of wealth, but it is a locked 
storehouse, and the human brain alone can unlock it. In
Tention is the magic key. Men seek gold in the bowels of 
the earth, but it lies in the air, in light, in tbe gases, in elec
tricity. It needs no encbanter's wand, no talismanic words, 
to set it free-only the processes of thought. 

Let me give you an illustration of the siwing of patents. 
I take perhaps as the most marked instance of the saving 
made by the use of patented inventions the Bessemer steel 
plant. 

In 1868 the average price of steel rails was $165 per ton. 
The price since the commencement of 1884 is $34 per ton. 
The production of steel rails in 1883 was 1,29.'i,740 tons. 
The same quantity made in 1868 would have cost more than 
they cost in 1884 by $168,446,200. That is the saving of a 
single year as the result of this invention. 

But when we have tilus considered the saving in the cost 
of production we have just begun to consider the saving 
which is effected by this patent. The entire transportation 
qIestiotl of the country has been affected by it. The life of a 
Bessemer steel rail is double the life of an iron rail; it is more 
1 han double, and it is capable of very much harder usage. 
Now take a single fact as suggesting the saving, aside from 
that of cost of the production of the steel rail which 
has been effected by this patent. In 1868 the freight charge 
pCI' hushel from Chicago to New York was by lake and 
canal 25'3 cents, by all rail 42 6 cents. In 1884 by lake and 
canal it is 9 cents only, and by all rail 17 cents 
ouly. Now take the 119,000 miles of railroad 
in thp, United States which are used in the 
tran8portation of merchandise. Apply that 
fact, to the reduction of the cost of transport
ation, a large portion of which has resulted 
!l.irectly from tbe use of the Bessemer steel 
rail, and tell me if you can estimate, see if 
you can find the figures which will represent 
tbe saving to this nation by reason of the use 
of this one patented invention. 

$titutifit !tuttitau. 
one of our principal cities. It was the telegraph whieh 
summoned the troops of the State to Cincinnati; it was that 
subtle force, so intangible, impalpable, invisible, that we 
scarcely know whether it is material or spiritual, which the 
inventive genius of man has harnessed to do his business, 
which at an instant's time summoned soldiers from all sec
tions of Ohio to the defense of Cincinnati. 

A distinguished member of the Army told me within a 
short time that the only reliance of this country in case of 
war was upon the inventive genius of it.s people; that it had 
no Navy, that it had no sufficient Army, that it could only 
defend itself by a special exercise of the inventive faculty of 
its citizens in calling into immediate use and power new im
plements of warfare. 

Is not tbis vast system of property worth proteeting? 
Does not the patent system attain <1 dignity which entitles it 
to fair and generous treatment? Is it !Jot large enough to 
be independent? 

I have heard it said that we shonld have all these inven
tions anyway; that mp,n would have invented without re
gard to the encouragement which was given to them by our 
patent laws; that if this exclusive use of theil' inventions 
hftd not been �ecured to them for a term of years, that if 
t heir property in paten ts were not protected, yet they would 
have gone on and will go on inventing all the same; that 
there has been in some way a marvelous birth in this coun
try of inventive capacity, and that'it must grow whether it 
is protected or not. 

MI'. President, it is not true. The inventor is no mo:e a 
philanthrOpist than is the agriculturist. He works for his 
support. He works to achieve a competeney. He invents, 
if you please, to become rich; but he is no more a philan
thropist than any other man in any other walk or vocation 
of life, and you h ave no right to demand of him that be 
shall be a merp, philanthropist. He is entitled to his reward. 
He is a Jaborer entitled to his hire, entitled to it more if 
possible than any other laborer, as bis labor is higher iu dig
nity and grandeur than that of any other laborer. 
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MALARIAL FEVERS. 

In an article in the SCIENTIFIC AMERICAN of Marcil 22, 
in which the spread of malaria was traced into many regions 
formerly exempt from the diseaRe, the town of Litchfield, 
Conn., "a city set on a hill," was instanced as having suc
eumbed to the mysterious invader. It is gratifying to be 
able to present the evidence of the principal physicians of 
that favored locality showing that malaria has no habitation 
there. May her peaceful hills and vales be forever salubri
ous! 

1'0 the Editor oj the Scient�fic American: 
An editorial in yoUl' paper of March 22, states that" Litch

field, a city set on a hill," which has always boasted its 
healthfulness, acknowledged the tread of the invader in 1880, 
and he had come to stay, to their disgust. 

The undersigned, practicing physicians for many years 
past, desire hereby to contradict the above statement in the 
most positive and unqualified manner, and to state that we 
h ave not, either in 188001' any other year, known of a sin
gle case of malarial fever originating in this village, or its 
immediate vicinity. 

HENRY W. BUEL, M.D. 
HOWARD E. GATES, M.D. 
WM. DEMING, M.D. 

WILLIS J. B�jACH. 
Litchfield, Conn., March 28, 1884. 

• If. � • 
NEW SCIEN TIFIC AMERICAN OFFICES. 

The growth of the business connected with the SCIENTIFIC 
AMERICAN is such that we have been compelled to change 
our headquarters; and we h ave now removed to the new 
and splendid fireproof building No. 361 Broadway, comer 
of Franklin Street, a few steps from our old place. 0111' en
graving shows the exterior appearance of the building. Here 
in the third and foul·tb lofts th e SCIENTIFIC AMERICAN. the 
SCIENTIFIC AMERICAN SUPPLEMENT, th e SCIENTIFIC AMER
ICAN EXPORT EDITION, and the world-renowned SCIENTIFIC 
AMERICAN PATENT AGENCY, are now located. Taking the 

elevator at tbe ,treet door, 361, our friends 
will land on the main fioor of the principal 
office, a beautifully ligh tcd, airy apartmen t, 
more than fifty feet wide and one hundred 
and sixty feet long. It is furnished with 
everything needful for the prompt and effi_ 
cient execution of business, and forms un 
doubtedly the finest patent office in the world. 
We cordially invite our many friends in town 
and country to call ill and take a look. Re
member the number and tell everybody
MUNN & Co., 361 Broadway. ••••• 

UNEVEN SHRINKING. 

This leads me tl) speak of the value of 
patents as measured by their effect in enhanc
ing the value of tileirproducts. Here we have 
no data, and every one must judge from his 
own standpoint and from his own opinion as 
to how mncll has been added to the wealtb of 
this country which woold not have been 
added to it except for our inventions and 
oUl' patent system. How much has been 
added to the value oJ land which otherwise 
would not have been fenced, how much to 
the value of Ill'ban property consequent upon 
the improvement and development of farms; 
how many cities owe their existence to the 

THE NEW OFFICES OF THE SCIENTIFIC AMERICAN, 361 BROADWAY, CORNER 
FRANKLIN STREET. 

Milch loss is occasioned in the foundry by 
uneven shrinking of castings, causing distor
tions alld fractures. 'Some of these may he 
avoided by previous preparation in the con
,truction of the patterns. Rimmed wbeels 
with arms, lil,e pulleys and gears, are particu
larly liable to these shrinkage losses. This is 
because the continnous rim and the solid hub 
retain their heat ]ongm' than the separated 
and comparatively light arms. The remedy 

production of the Bessemer steel rail; how much, to come 
home to our own city, of tile $.) pel' square foot of land Ileal' 
the outskirts of WaShington is due to patented inventions? 
These are suggestive inquiries. 

For my part, I believe that two-thirds of the aggregate 
wealth of the United States is due to patented inventions. 
Two-thirds of the $43,000, 000, 000 which represents the ag
gregate wealth of the United States, in my judgment, rests 
solely upon the inventions, past and present, of this COUll
try. The only way to test the opinion is by imagining tbe 
effect upon values which would follow a prohibition of the 
use of patented inventions. 

Take the expired and unexpired patents; prohibit the ap
plication of steam to the creation of power; prohibit the use 
of patents relating to agriculture and the production of the 
cereals and of cotton; prohibit. tbe use of the inventions re
lating to electricity in all its uses; prohibit the use of in
ven(,ions relating to printing, and tell me how much you 
have SUbtracted from the value of the property of this 
country? Tell me what thp, proPerty of the country would 
he worth with such a prohibition? Then banish the know
ledge of them, and tell me liow this wealth is to be repro
duce<!. 

I would gladly speak here of the addition to OUl' comforts 
and our enjoyments by the use of patented inventions, but I 
forbear. If we can conceive a situat.ion in which we should 
live in a home in the building or fitting up of which no pat
ent was employed; eat our family meal in the provision or 
preparation of which there was no invention; be clothed in 
apparel into the making of wbich no patent entered; ride 
to our business in a conveyance in the construction of which 
all patents were prohibitory; read only such books and 
papers as were produced without the intervention of patented 
maChinery, we may realize partially how much of our 
social and domestic happiness is derived from patents. 

We protect all our personal property by patents, we lock 
it up with patented locks, and if anybody breaks through 
and steals our treasures we overtake the thief by a patented 
telpgmph. We defend OUl' national bonor by patents. We 
heard only yesterday that an unfortunate riot occurred in 

The universal testimony of all inventors is that it is the 
reward which t.hey hope to secure whieh stimulates their 
efforts. I� it so that an inventor, of all the men in the_ world, 
has no right to his reward? Is it so that he has no right to 
be protected in his property? It is the security to an ill
ventoI' of his invention which makes it valuable, and which 
stimulates him in his effort to make new inventions. 

Mr. President, every round of the ladder on which we 
have climbed to national pre-eminence is a patented inven
tion, and every sign· board which points to a greater future 
of achievement and progress shows that the path continues 
to lead through the field of invention. We are nearing the 
end of the contest to which our fathers invited us, when 
they gave to our Government the power to promote the 
progress of science and the useful arts, by securing for lim
ited times to authors and inventors th e exclusive right to 
their respective writings and discoveries. That contest was 
for the supremacy of the world, and the prize is now in full 
view. 

Shall we forget, shall we neglect, the system which 
has enabled us to outstrip our competitors in the race, or 
shall we the rather perfect and develop it, tbat 

·
through its 

perfection and development we may attain still grander re
suIts? 

We stand to-day in the gateway of a most marvelous 
future. Let us hope that eyes may be given us to see that 
tbe . inscription over tbe gate read�, 'Protection to the 
American patent system and all that it comprehends and 
involves.' " 

Our limited space forbids further quotations. For the 
full text of the oration, the reader is referred to our this 
week's SUPPLEMENT, in which it fills nearly ten pages. 

.�.I. 
'l'HE DOSE OF QUININE.-Professors Bartholow and Da 

Costa agree that the antipyretic dose of quinine is not less 
than five grains every two hout's until four doses are taken, 
or else thirty' grains in two 01' three doses close together. 
The former believed a small dose of morpbine given with 
quinine is the best thing to counteract the unpleasant 
cerebral symptoms of the latter. 

that suggests itself is to make these arms 
longer, so as to allow them more shrinkage. Obvionsly 
thp, only way to lengthen the arms is to make thetU dishing; 
instead of having them run on a straight line frotU rim, 
through the hub, to ritU, deflect them out of a right line, 
having the result of making a dished wheel, the hub being 
out of lhe with the edges of the rim, and the arms on

'
a cor

responding slant. The amount of this" dish" 01' drop of 
the hub should be about that of the estimated shrinkage of 
cast iron-one-eighth of an inch to the foot. Thus, a pulley 
of twelve inches diameter and six inches face should be 
dished hy the pattel'llmaker 80 that the hub drops about one
eighth of an inch below the level of the pulley rim edge. 

Pulleys and gears cast with these dished arms come 
straight 011 cooling, and they do not require to be uncovered 
-or partially uncovered-in the mould' to facilitate even 
shrinkage. Every machinist knows what annoyance he has 
suffered from the chilling of cored hub holes and of the rims 
of pulleys, the core hole in the hub being sometimes swabbed 
while red hot, and the sanel from the rim dug away, making 
much trouble in boriug, and necessitating the grinding of Ii 
pulley face instead of turning it. 

Doctor Cro8by and Free Trade. 

The Reverend Howard Crosby, one of New York's most 
useful and energetic citizens, as well as celebrated divines
a man full of patriotism and good works-sent the follow
ing characterisUc reply to an invitation to attend a recent 
free trade dinner in this city: 

" I  have received y our invitation to pnrchase a ticket to 
the Free Trade Club dinner, which I should accept were I 
a free trader, but I am a benighted protectionist, and could 
have no place at your table, unless to heal' words of wisdom 
to convert me; but tbese I can ge� in the morning papers, 
and weep over my errors without being seen." 

Such men as the above model citizen ,are just the men to 
take hold of tbe tariff reform question in place of the parlor 
statesmen, who have never done anything for their country 
except to talk and live.off of her by eating more than they 
produce. 
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REMOVABLE BOTTLE TRAP. 

Tbe object of an invention recently patented by Mr. G. 
M. McCloskey, of No. 191Yz Atlantic Avenue , Brooklyn , N. 
Y. , is to facili t ate tbe cleaning of bottle traps and also to 
increase tbe ease of attacbing and detaching the traps from 
tbe pipes . The body of the trap is cast in the shape of a 

cylindr i cal cup, as indicated by the dotted lines ill the engrav

ing. The open end is spun so as to fit upon the screw tube, 

McCLOSKEY'S REMOVABLE BOTTLE TRAP 

b, wbich is soldered in place, and into which is screwed the 
tubular part, c. Upon the outer part of the tube is screwed 
the coupling ring, d, whose inwardly projecting flange bolds 
the inlet pipe firmly in place. The pipe, e, is scre wed into 
the inner end of the tube, c, so as to form a conti nuation of 
tbe inlet pipe extending nearly to the bottom of the trap. 
The upper part of the side of the trap is cast upon a female 
screw similar to tbe one shown at b. 'l'he outlet pipe is held 
in place in the same way as the inlet . With this construc

!.ion the trap can be disconnected from the outlet and inlet 
pipes by unscrewing the coupl ing rings, so that it can be 

easily cleaned and replaced. The trap being cast in one 
piece, soldering of the parts is done away with. 

CORN PLANTER. 

Tbe annexed engraving represents an invention patented 
by Mr. Charles J. Mikesh, of Conove r, Iowa,  wbich is de
sigl1ed to facilitate the operation of corn p lanting. The 
wheels are made with wide concave rims to adapt them to 
cover the seeds .  Tbe ends of the axle are attached t o  t h e  
side bar o f  a n  outer frame which incloses the machine, a n d  
to the forward e n d  of  wbich the tongue is secured. A u  in
ner frame , fittin g  in between the hubs and resting upon the 
axle, oscillates freely bet  ween the cross bars o f  the outer 
frame. To a support attached to the rear bar of the outer 
frame is pivoted the end of a lever which, at a short distance 
from the end , is  joined to the inner frame by a bar. The 
forward enr! of the lever moves along a notched circular bar 
as sho.wn_ By moving this lever the inner frame is osc illat

ed, and by means of the notched bar and bolt, which is ope

rated from the handle , the frame can be locked in any de
sired posit ion. 

To the lower ends of angular shaped bars journaled upon 
a CI'OSS rod are attached plo w s  which open the furrows to 
receive the seed. A sp ri n g  bearin g upon the horizontal 
portion of the bar holds the plow do w n, yet permits it to 
move up wh en it encoun ters an ohstruetion. This con
struction is clearly shown i n  the engraving, in which the for
ward part of the side bar is cut away. The seed boxes are 
secured to the forward cross bar of the inner frame. 
The two seed drop ping slides are connected by a 
rod which is joined by a link to an arm ptoject_ 
ing upwardly from the end of a short shaft wbose 
other end is rigidly attached to the center of a bar, 
which is so placed t h at the driver, when sitting 
upon the seat, can rest his feet upon the endi! and 
so operate the seed dropping slides. The sl ides at 
the lower ends of the boxes receive the seeds from 
slides placed near the center (both sets of sl i des are 
operated by the same bar), and at tbe next move· 

men t  of the dropping mechanism drop the seed in 
� bunch through the funnels to the ground. 

• ••• • 
Efilciency 01' Coal. 

A pound of average coal develops, with perfect 
combustion, 12,000 units of beat, which, multiplied 
by 772, the mechan ical equivalen t in uni ts of work 
of on e unit of heat, equals 9, 264,000 foot pounds of 
work, representing barely a consumption of one-quar
ter pound of coal per indicater! horse power per bour. 
The very best engines of modern times, leaVIng 

out only a few exceptional cases, require not less 
than 2% pounds of coal Iper horse power per hour. 

"be average engine uses very mucb more. 

$titufifi t �mtritau. 
Keep Your Eyes on Congress. 

" Some of tbe b i ll s now before Congress, notably those 
of Mr. Anderson and Mr. Voorhees, should tbey become 
laws, would prove a death-blow to our most flourisbing in
dustries. Tbey would be more disastrous in  their effects 
than an immediate adoption of absolute free trade. Tbley 
would rob honest men of the fru its of their brain labor in 

order to benefit a few who are too lazy mentally, morally, 
and physica lly to exert what little ability the Lord in His 
generosity saw fit to waste on them. 

" ,  Shame on all who do not stand up manfully in defense 
of the  right of every man to enjoy the honest fruits of his 
labor, mental or physical ! More shame on those who, being 
intrusted with the d uty of protecting those righ ts, neglect 
that duty, an d are silent when their voices should be heard 
in vigorous protest ! But greatest shame of all on those 
who willfully betray their trust and besmirch their reputa
tions by advocating this wholesale robbery of a class of men 
to whom the nation is i n debted for much of its present 
greatness ! "-Sewing Machine Journal . 

.. 4 .  � .. 
Il\IPROVED FEN CE POST. 

The base of the post consists of a cast iron point, a, hav
ing sp iral flanges, e, and a shoulder above which is a screw I threaded section and a dri ving head, b. This section is 

, driven into the ground about to the shoulder. The upper 
szction is made of a suitable length and size of gas pipe, 
about one·half of which is cut away as shown ill tbe accom
panying perspective and sectional v, iews. Through t he 
back of the remaining part is cut a slot which is nearly as 
long as the open fron t portion . The lower end of t he pipe 
is scre w -threaded to fit upon the ground sect ion ,  and the 
upper end is fitted with a plug. Wires are secured to the 
posts by hook headed bolts (shown at d, in the cross sectional 
cut) which extend through the sl ot, and are held by nuts so 
as to draw the wires firmly against the two edges of the post; 
t wo bearing poin ts are thus formed, agai nst w bich t h e  w i re 
may be clamped and securely held at any desired height. 

[ APRIL 1 2, I 884� 
IMPROVED VALVE OILER. 

The accompanying cut shows an invention, recently 
patented by Mr. S. D. Mershon, of Rahway, N. J. ,  which 
is designed to facilitate the oiling of the moving parts (If 
machinery, and also to secure regularity in the amount of 
oi l delivered. Through tbe center uf the oil cup, A, passes 
a tube, B, w h ich may be made solid w ith the top and screw
ed  into a hole in the bottom. Oil is i n troduced into the 
cup through an opening in the top that is closed by a ca p , 
C, having a hole, D, Ihrough it, as sho wn in the sectional 
view, Fig. 2, in order to admit  air to the cup to take the 
place of the oil as it is discharged. In the lower part of the 

MERSHON' S  IMPROVED VALVE OILER. 

tube, B, is an open ing , E, through which oil passes to the 
interior and en ters the recess, F, in the rod, G. This rod 

fits accurately in the tube, and its lower portion is Illade up 
of two halves held together by screws passing through sh ort 

slots in the extensiou part, G' , as in dicated in the longi
tudinal section , Fig. 3. When the rod is raised, the recess 

comes opp03ite tbe opening an d becomes filled with oil; as 
the rod moves downward the oil in the recess is carried with 
it and flows out through the lower part of the tube to the 
surface to be o iled . The upper part of the rod is joi n ted, 
and its upper end is attached to a crank formed upon a shaft, 
J, revolving in bearings, as shown. At each revolution of  
the shaft the recess, F, discharges i t s  contents. On tbe 
shaft is secured a ra tchet wbeel, L, into the teeth of which 
meshes the end of a pawl, M, which is pivoted to, and ope

rated by, the swing of the pendulum, N. The pawl is held 
in gear with the wheel by the weight on the arm,  O. The 
jar of the engine will keep the pendulum in motion ; but it 
may be extended as i n dicated hy the dotted lines and actu
ated by an arm attached to some moving part of the machin
ery. The swing of tbe pendulum is limited by tbe set 
screws, P, passi ng through the upper ends of the standards, 
Q. By means of the set screws the movement of the pen· 

dulum can be mglliated so as to move the wheel through 
the space of o n e  or more teeth, thereby increasing or dim i n

ishing the time required for the shaft to make a revol uti on, 
and thus regulating the t ime between the disch arges of oil. 

" 4 . � " 
Lead Pencils. 

MINER'S IMPROVED FENCE POST. 
With the improved mach inery now used , ten hands will 

make about four thousan d  lead pencils of the cheape.r grade 
a day. The cedar comes chiefly from Florida, and it is re

'When deemed advisable, i n  order to make th e  fence more ceived in slabs of pe nc il length, one for the lead to go in and 
easily visible to an imals , the upper h ook may be replaced by the other to cover it ,  a s  may be seen by examin ing the end 
a bolt, h aving an L form,  for holding the lower edge of a of any lead pencil.  Four little grooves are sawed in the 
hoard , the upper edge be ing passed under a lip formed in thicker sl abs, for the l eads, which are kep t in hot glue and 
the top of the pipe. taken one by one and inserted in tbe grooves. Then the 

This construction makes a simple and durable post which tbin slab is glued to the leaded slab, and, thus un i ted, they 
CHn be quickly and easily set. are run through a moulding machine, four pencils com ing 

This invention bas been patented by Mr. E. D. Miner, of from each slab. After the ends are rasped they are run be-
Day tun, Washington 'ferritory. I tween grooved w heels at considerable pressure for the on ly 

MIKESH'S CORN PLANTER. 

finish they get. This burnishes them, and they a re 
tied in dozens a n d  boxed for sale , m ostly in plain 
wood , and of three degrees of hardness. The grllph
ite used comes in  a fine black powder, and is mixed 
with German white clay, about half and bal f, and 
then grou nd with moisture, forming a pas te. This 
is  pressed in dies in to len gths of four  leads, w h i ch 
are cut and then baked at a very high temperature . 
These sell at 85 cents, $1 .50, and $2 a gross, and 
are very good articles, writi n g smooth ly and evenly. 
The man ufacturer makes about one hundred per 
cent, sellin g tbe penc ils at eigh ty-five cents a gross, 
and the retailer makes a good thing selli n g them 
at a cen t  a piece . 'fhe graphite costs about twenty_ 

five cents a pound , an d the clay little more than 
the freight. The more clay is used in the leads 
tbe harder they will be. The cedar is cut most ly 
from fallen trees in Florida swamps.- Geyer'8 (.N. Y )  
Stationer. 

.. 4 1  . ..  
THE report that a party of Americans intend pur

chasing I,he vol cano Po pocatepetl or Vesuvius, and 
erectin g exten sive works there for the mining of 
Rulphur and the manufacture of sulphuric aCid, 
lacks confirmation. 
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A. New Commercial Treaty with Mexico. 

Any legislation which has a tendency to make it easier 
for manufacturers to export the productions of our work
shops and factories cannot fai l to meet with general appre� 
ciation, while it will  be particularly welcome to the 
mechanics and artisans of every t rade. Of such a nature is 
the new treaty witL Mexico, ratified by the United 
States Senate March 11 .  Nearly all our exports 
heretofore have been of agricultural productions, 
but a proper growth and healthy expansion of our 
manufacturing in dustries cannot be steadily main
tained without materially enlarged foreign markets. 
We n eed more customers ready to take our surplus 
of manufactures, &.bove what is reqn ired to fill the 
home demand, and it is eminently proper that we 
should take a step III advance in this direction hy 
making a sort of reciprocity t reaty with our n eigb
bors in the Southwest, of the Mexican Republic. 
They are in want of many things now, and with 
thc opening of new railroads through the country 
will want far more, which it would be, indeed, a 
pity to send them to Europe to buy while our facto
ries are far from being overworked. 

Jtitutifi t �mtri tnu. 
PANOLASTITE. 

The n e w  e xplosives known as panclastite, which 
have attracted so mucll atten tion from engineers and 
ch emists, form a group which bas no connecti on 
with any other known expl osives. They are possessed 
of peculiar properties and power, and merit a. descrip-

227 
explosive that is more powerful a n d  more instantaneous 
than nitroglycerine .  

Certain mixtures thus obtained resist shocks better in the 
l iquid state than any other known explosives, even ordinary 
mining powder. O rdinary powder explodes u nder the shock 
of an iron weight of six kilogrammes lalling from a height 

of half a meter. Gun cotton and other products of 
the same section explode under the fall of the same 
weight from a height of a quarter of a meter. 
Seventy-five per cent dynamite explodes under the 
same weight falling 0 '15 meter, and dynamite gum 
explodes under a fall of from 0 '20 to 0 '25 meter. 
Pur n itroglycerine explodes und�r a fall of 0 '10 to 
0 '15  meter. Panclastite in a liquid state does not 
explode under t he shock of the same weight falling 
four meters. All these experiments were made 
under exactly the same condi t ions hy means of ap
paratus constructed by Mr. Turpin, and one of 
which is shown in Fig. 1. 

Under the treaty, w h ich has just been ratified by 
the U. S. Senate, the  chief agricultural products of 
MexiCO, including leaf tobaceo, are to be admitted 
to the United States free of d uty . The list of arti
cles on the free l ist embraces few manufactures, and 
contains many entries now admitted free. Among 
the manufactured articles is  sugar of not . above 
No. 16 Dutch standard in color. The schedule of 

Fig. I.-TURPIN'S PEROUSSION APPARATUS FOR EXPERIMENTING 
UPON EXPLOSIVES. 

Certain compounds of panclastite are non-inflam
ma'ble, whi le  others are more or less inflammable, 
but never detouate through fire alone, in an open 
vessel. All the i nflammable compounds burn 
qu ietly in the open ail'. It requires a prclim inary 
explosion to bring about one of panclastite, such, 
for instance, as tbat of a primer charged with ful
minate of mercury. Certain of the compounds 
burn so quickly and wi th so brilliant a flame that 
Mr. Turpin has been led to devise a portable ap
paratus for optical telegraphy at night, in wL ich 

articles to be admitted free into Mexico from the United 
States con tains over seventy entries, and comprises five 
great classes of  manufactures-railroad mach inery, steam 
engines, agricultural implements, min i ng  maChinery, and 
huilding materials. To these are added coal of al l  'kinds,  
petroleum, napLJtha, precious meta.l s,  sewing machines, 
vehicles of  all kinds, clocks, stoves, and many minor man
ufactures and materials. The treaty will remain in force 
fo l' six years. 

• • • • • 
The Power of' Boilers. 

At a recent meeting in Manchester of inspecting engineers 
and other gentlemen interested in the inspection of engines 
and boilers, the question of tbe so �caned horse power of 
boi lers was raised by Mr. Boswel l ,  and the debatc which 
followed was well sustained, the general opi n i on teing that 
the term " horse power " as applied to a boiler was wholly 
wrong. and should be aband oned. It was suggested that 
boilers Bbould be rated by their evaporative capacity ; but 
to this it was objected that the factors of this capacity 
were-quality of coal and w ater, the method of seating 
adopted, the area and altitude of the chimney, and, not least, 
the brains or skill of the fireman. Mr. Richard Thompson, 
the sen ior inspector of the Manchester Steam Users' Asso
ciation , eont ributed very greatly to the interest of the debate 
by h is contribution of facts acquired in actual experience,  
as did also the maj(7l'ity o f  those present. It appeared that 
a full-sized Lancashire boiler, 7 feet by 28 feet or 30 feet, 
might, so far as horse power was concerned, develop any
thing up to 380 or 400 horse power, according to the con
di tions, which would of course i nclude a very economical 
engine. A fact of great value, not sufficiently known, was 
brought up, namely, that wben the evaporative efficiency 
of a Lancashire boiler was being tested at atmospheric 
pressure, the Whole of  the steam generated being discharged 
through a sbort 6 inch pipe with one right angled bend 
i n  its length of a fe w feet only, the pressure in the boiler rose 
to 3 pounds per square incI! by the gauge, show ing most 
conclusively that at  such a low pressure it requ i res a safety 
valve to a hoiler witb at least an outlet area of 25 square 
inches. Whatever may be the pressure in a boiler, it will 
practically evaporate the same weight of water, but an 
orifice will practi cally d ischarge 
a constant volume at all pres
sures, and the volume varying 
almost inversely with the pres
sure, a safety valve will discharge 
more steam at a high than at a 
low pressure ,  and therefore a 
high pressure boi ler does not re
qui re so great an area of safety 
valve as does one at a low pres
sure. 

... . ... 
An Anecdote of Peter Cooper. 

tion. The combnstive element of this new sec.tion of 
explosive bodies, which is the discovery of Mr. Eugene Tur� 
p in ,  is peroxide of nitrogen. The combustible body m ay be 
formed of  different subst.ances, �ucb as sul phide of carbon, 
petroleum, tol uene and xylen e, benzoles, and vegetable and 
animal oils. Eacb of these substances gives a different ex-

Fig. 2.-ARRANGEMENT FOR TESTING POWER OF 
EXPLOSIVES. 

pl osive endowed with special properties. Another group is 
formed of a m ixture of peroxide of nitrogen with nitroben
zine. This latter group gives prod ucts of great stabili ty. In 
fact, the combustible being already uitrated to satut'ation by 
n itr'lc acid , the peroxide of n itrogen has no action upon it, 
and intervenes, merely as a combustive, by its simple ad-

this material is used as an illuminat ing agent. 
Panclastite, considered as an explosive, enjoys the peculiar 
and val uable property that its sen sit ivencss and power may 
be varied at wil l .  All the experimen t s  with it have been 
made w ith the mixture th at is least sen sit i ve in a liquid 
state. 

But its sensitiveness may be made such that a her
metically closed vessel filled with the mixture will explode 
under i ts  own weight in falling from It height of from one 
to two meters upon hard ground .  On tbe con trary, the sen
sitiveness may be made so slight as to m ake it im possible to 
explode it under the influence of a primer charged with 3 
grammes of fulminate of mercury. Finally, as with nitro
glycerine,  panclastite may be united wi th an active porous 
substance, such as powder, vandanite, etc. In such a case, 
it again loses its sensitiveness to shock. 

WLen dynamite and panclastite are eaused to explode in 
the open air upon leaden cylinders, it is  found that the 
effects produced by panclastite are infin itely superior to 
those obtained with a larger quantity of dynamite. 

Fig. 2 shows tLe arrangement before the explosion. A 
is the leaden cylinder, B is a bottle placed upon it and con
tain ing the explosive, and C is the priming and fuse. Here 
the bottle is represented as containing 10 grammes of pan
clastite. 

Fig. 3 shows the leaden cylinders before and after 
the explosion. No. 1 represen ts the cyl i nder before the ex
plosion, No. 2 tbe same cylinder crushed by the explosion 
of 20 grammes of dynamite gum, and No. 3 a eylinder 
crushed by tbe explosion of 10 grammes of panclastite. As 
may be seen ,  the effect produced by the new explosive is 
greatly superior to that given by dynamite, n otwi thstand
ing that the former be used in much less quant ity. 

Among other open air experiments that have been tried 
with it we may cite the following: An iron rail w as placed 
upon an oak tie, and,  in the chanuel between the flange and 
head, there was laid a cartri dge containing 60 grammes of 
panclastite primed i n  the ordinary way. When the fuse 
was lighted a v io lent  explosion ensued and the rail w as l it
erally crushed into fine b i ts, tbe m ajority of wh ich were 
driven deeply into tbe tie, the latter itsp,lf having been 
broken.  

Some of the fragments of the rail weighed but a few 
grammes. For these details and 
the engravings we are indebted 
to La Nature. 

AIr. 

Mean preB8ure of the atmo-
8phere, at the level of the sea, is 
equal to 14 '7  pounds per square 
inch, or 2 ,116 '4 ' pounds per 
square foot. One atmosphere 
of pressut'e is measured by a 
column of air at 32° Fah. , 27,801 
feet, or about 5;\4 miles, h igh, of 
un iform den s i ty equal to that of 
air at the  level of the sea. 

The density, or weight, of one 
cubic  foot of pure air, under a 
pressure of one atmosphere, or 
14'7 pounds per square inch, 
is, at 32° Fah . ,  eqnal to 0'080728 
pound. At 62° Fah. ,  the w eigh t 

The head of the Women's Art 
School of Cooper Institute writes 
of Peter COOp81', in the Century: 
" One day he stood watching the 
portra i t  class, w ho, to the num
ber of th irty pupils or more, were 
drawing likenesses of the same 
model from d ifferent  posit ions. 
One scholar made the face in 
profile ; another had it, turned a 
little into the shadow ; a third saw 

Fig. S.- OOMPARATIVE RESULTS GIVEN BY THE EXPLOSION OF DYNAMITE AND PANOLASTITE. is 0 '076097 pound. 
The -volume of 1 pound of air. 

under one atmosphere of pressure, is 
The volume at 62° Fah . is 13 '141 cubic 

more of tLe full face ; while otbers worked still further into 
or away from the light. He had s tood observing the scene 
for a few minutes, when he said, ' Such a sight as this should 
be a l esson in charity, when we perceive how the same per
son may be so different, according to the way he is looked 
at by various people. ' " 

mixture, to render it explosive. These compounds are 
specially adapted for military purposes. 

In principle, panclastite for industrial purposes consists 
of two liquids, one soluble in the other, which are inert 
taken separately, but w hich it is only necessary to mix to
gether to at once obtain, without any other operation, an 

at 32° Fah . ,  and 
12 '387 cubic feet. 
feet. 

The sp{'.cijW heat of air at constant pressure is 0 '2377, and 
at constant volume 0 ' 1 688, that of water being taken 
as 1 
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Forming and Repairing Lawns. 

The making of new lawns, and the best means for keep
ing old ones in good condition, and the keeping of our grass 
plats, great or small , free from weeds, are themes which in
terest and affect the majority o f  persons residing outside of  
our  cities, and this i s  our  excuse for so frequently referring 
to the subject. 

The last n umber of the Garden (London) publisbes the 
following article on lawns au d their treatment, which con
tains much useful and timely information. 

It has been said, and with much truth, that there is nothing 
which adds so great a charm to English homesteads as the 
lawns or grass plats that are genera l ly to be found surround
ing them; and, as  this is the season to form , relay, or repair 
them, a few remarks as to the proper mode of procedure may 
possibly be usf-ful. In forming new lawns, it is hardly neces· 
sary to say that their extent must be dependent on the 
ground at command ; every endeavor should, however, be 
used to make them as roomy as possible, and toward this 
en d much may be done by p lacing the shrubs and trees, or 
at least the greater part of  them, as far away from the house 
as the boundary will permit ; any that stand out ought to be 
of the best kind. A lawn need not neCessarily be flat or 
level ; it may, on the contrary, be undulating, according to 
tbe natural formation of the grou nd . In preparing the lat
ter for the turf, tbe most important thing is to see that any 
portion which has beeu moved is well rammed, for if n ot it 
will be continually subsi ding, and n othing looks worse than 
little hollows caused by the settling of earth. 

Another i mportant matter to bear in mind is that the soil 
of lawns should not be rich, for if so the grasR not only grows 
fast, but coarse, and it is imposs ible under such circumstan
ces to get a good thick bottom or to keep it  in anything like 
the perfect order attainable w hen the roots are less fed. 
This being so, it is a good plan to use sand, or to cart poor 
earth for the leveling and fin ishing off of the top, but when 
so applied it should be put on regularly or the grass will be 
patcby, which will spoi l  the effect of the whole. The lev
eling being completed a n d  the surface raked smooth and 
fine, the next th ing is either to sow seed or use tu rf, the latter 
being by far the best way, fnr though it involves m ore labor, 
time, and expense, the work is at once complete, while if 
seed be sown it takes a year to get a good bottom. ThE' 
most suitable turf is that from pastures or waste places by 
the road-side which have been close ly fed off and the grass 
is short and fine, with a sprinkling of whhe clover in it. If 
the turf of this kind can be got, a fine  lawn may soon be 
made. 

The most handy turfs to work with are those a yard long 
and a foot wide, and the thinner they are, so long as they 
will hang togetht;'r, thc easier wi l l  they roll and lay down 
again . No open joints should be left for the air to get 
in ; to prevent this it is a good plan to pass tbe roller over 
the turfs quickly after they are down,  so as to press them 
to the earth, in which the grass will soon take root. If any 
inequali ties of su rface should by chance exist after the roller 
has been used, they may easi ly be beaten down by means 
of a rammer when the ground is soft. Where fine turf can· 
not be had and seed h as to be sown , it should be got specially 
for the purpose from some seedRman , as that otherwise ob
tained is full of weeds, and never makes a good lawn. The 
time to sow is about the midd le of March, when the seed 
should be scattered evenly over the surface of the finely 
raked ground and slightly covered, after which, if birds are 
kept from scratch i ng it out and devouring it, it soon ger
minates and grows at a quick rate if the weather proves 
favorable. 

Lawns that are in a thin ,  patchy condition may be im· 
proved in two ways : the one by cutting out the bare or 
worn parts and relaying with fresh flag, and the other by a 
top-dre�sing of rich, finely sifted soil, to which should be 
added some soot and fresh slaked lime, which will not only 
stimulate the grass and give it a rich , deep green color. but 
will also kill all moss, w hich on some lawns is very trouble
some, and if not checked or destroyed soon gets enti re pos
session . Daisies and plantain s, too, are often a nuisance, 
and to eradicate these weeds thpre is no plan better th an 
cutting or digging them out, which, unless tbey are tbick, 

is no great task if set about in real earnest with a sh arp and 
suitable tool . D. S. .. � 0 ' " 

Th e Luxury 01" Rl!pid 'rransit In NeW" York. 

" Tile city of Ne w York is provided with thirty-three miles 
of double railway tracks, buil t on iron posts-iron bridges, 
in fact-which occupy some of the finest streets and 
avenues. On these tracks the steam passenger trains  roar 
and whiz along at intervals of 1\ minute in each direction ; 
the smoke and cinders are poured into the windows ",f the 
adjacent dwellings, in many cases only two feet from the 
railway ; awnings are set Oll fire hy sparks ; passengers and 
workmen are frequently knocked off from the station plat· 
forms , and fall twen ty feet to  the pavemf-nt, to be picked up 
dead ; tools, hot water, fire, and lumps of coal drop upon 
the heads of luckless pedestrians or car men in the street 
below ;  and, finally , light iron shavings, cut, from the wheeb 
of the cars by the brakes, float down through the air and 
lodge in the eyes of passers by. These are a few of tbe 
nuisances whicb New Yorkers endure for the sake of enjoy
ing the luxury of rapid transit. 

" One of the car drivers on the Sixth Avenue horse car line, 
the track of wh i ch runs directly uuder  the steam railway, 
recovered in court not long ago $3,000 damages for inju ry to 
eyes from a burning coal that fell upon him. The iron 
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shaving trouble is quite serious. When the brakes are put I ()olorado Resolutions. 

on the pressure on the shoes, as they call the iron that is We hope that inventors and manufacturers in all parts of 
thrown against and checks the wheels, is very great, be- the country will follow the spirited example of tbeir breth
cause they h ave to make such sh ort and quick stop,;. This ren in Colorado, and lose no time in sending to Senators 
friction tears off minute particles of iron, so small that the an d  Representatives an expression of their v iews. The fol
eye cannot perceive them , yet tbey are jagged and produce IQw ing is from the Denver J)aily New8 of March 22 : 
irritation . Tbe inventors' convention called to meet in this ci ty con· 

" Some of the ci ty oculists have special microscopes made vened at the office of J. A. McAnulty yesterday afternoon. 
to detect them, so frequent are the complaints, and these in · General F. M. Case was elected president, and J. A. 
struments require very powerful lenses and strong l ights to McAnulty secretary. A committee on resolutions was ap· 
detect them. Car drivers on the Third and Sixth Avenue pointed by the ch'lir, consisting of H. C. Lowry, H. W. 
roads are large sufferers from this troub le, so the professors I Yonley, and J. A. McAnulty. Remarks were indulged iu 
at the Eye and Ear Hospital report. " by a number of inventors present. The fol lowing resolntions 

• , • , • were reporled by the commit tee, which were unanimously 
'rhe ()lncinnati Convention. 

Our last week's report gave most of the proceedings of the 
second day. Among the incidents was the following ad
mirable letter from Senator Haw ley of Connecticut, which 
was read before the Conven tion and received with great ell · 

thusiasm : 
W A8HINGTON, March 19, 1884. 

DEAR SIR : Those patent  bills pending before the Senate 
are not to become law by my vote, or if  I can prevent it 
in any honorable way. My hope now is that the Senate bill, 
with the House bill, may be sent back to the Senate Com
mi ttee on Patents, there to hear argu ments which persons 
interested in patents are desirons of making. I have been 
wondering for t wo years tbat the patent industries of the 
Uuited States were not more awake to the dangers w hich 
threaten this whole system.  They are now bestirring them
selves. I hope it is n ot too late. 

Yours truly, 
Jos. R. HAWLEY. 

At the evening session tbe Convention adopted the follow-
ing 

PROTEST TO CONGRESS. 

CINCINNATI , 0. , March 26, 1884. 

Hon. George F. Edmunds, President pro tem. , U. S. Senate : 
The American inventors, in convention assembled, desire, 

through you, to respectfully enter their solemn protest be
fore the Senate agai nst the passage of any measure tending 
to impair thei r rights as inventors or to deprive them of  any 
of the legitimate fruits of their h ard earned labor. 

By order of the Convention. 
J. S. ZERBE, Chairman. 

CHAS. 1\:1. TRAVIS, Sec'y. 
The Convention also adopted the following 

APPEAL TO INVENTORS AND PATENTEES. 

" Resolved, That a committee of three be appointed (the same 
10 include the President of this Convention),  whose duty it 
shall be to send a circular letter to inve n tors and patentees, 
urgently requesting them to write It private letter to their 
Senators and Represen tatives in Congress to vote and use 
tbeir influence in al l honorable ways to defeat .all bil ls now 
pending before Congress, or which may be hereafter intro
duced, detrimental or in any way impairing their rights un· 
der patents . " 

The Constitution and By·Laws for the permanent organ
ization were next read and adopted as a whole. The annual 
assessment on delegates was fixed at $2. 

Some foolish fellow got in a set of resolutions that nobody 
but a lawyer shall represent an inventor before the Patent 
Office. They were laid on the table. Tbis is on a par with 
the bill before Congress to compel patentees to pay $50 
counsel fees to the defendant lawyer.  

O n  the third and last day, March 27, the election of offi
cers resulted as follows : 

President, James S. Zerbe, Ohio ; A. J. Nellis, Pennsylva-
n ia, First Vice-President. 

C. M. Travis, Crawfordsville, Ind. , Secretary. 
John Fehrenbatch, Cincinnati, Assistant Secretary . 
C. P. Lesher, Lansing, Mirh:, Treasurer. 
J. J. Geghan,  Cin cinnati, Librarian. 
The following Vice-Presidents were elected : M. Garland, 

of Bay Ci ty, Michigan ; · Josiah Kirby, Cincinnati , 0. ; J. S. 
Johnson, Mexico, Missouri ; James T. Dongine, Chicago, 
Illinois ; L. C. Huber, Huber, Kentucky ;  J. J. Johnson , 
Pittsburg, Pennsylvania ; K. D. Davis, Cole Ci ty, Georgia ; 
John Burleigh , Lawrence, Mass . ; J. E. Baker, Madison , 
Wisconsin ; C. P. Jacobs , Indianapol is, Ind iana ; Hon. Fred . 
Atwood, Win terport, Maine ;  Edward Barrath ,  Brooklyn, 
New York ; AI. A. Yeager, Knoxvil le ,  Tennessee ; W. C. 
Dodge , Washington, District of Col u mbia ; Wil l iam A. 
Harris, Providence, Rhode Island ; Frederic Fries, Shenan· 
doah, Iowa ;  Irving M. Scott, San Francisco , Cal iforn ia ;  
Mr .  Knapp, Port land,  Oregon ; C. A. Campbell, Mississippi ; 
E. V. Caldwell , Hoopersville, Alabama ; C. F. Hyde, Otta
wa, Kansas ; George R. Platt, Louisiana ;  Hon. C linton B. 
Davis, Higgan um , Connecticut ; C. A. Barvoios, Bennington, 
Vermont ; A. J. Marberry, Cabot, Arkansas. 

The Committee on Publication was appointed as follows : 
Dr. N. N. Horton ,  of Missouri, Chairman ; Hon. Josiah 
Kirby ; J. J. Johnson, Pennsylvania ; J. S. Zerbe , A. J. Nel
lis, C. M. Travis, John Feh renbatch, C. P. Lesher, J. J. 
Geghan. 

B uffalo was selected as the next place for the annual con· 
ven tion , wbich takes place the second Tuesday in January, 
1885. 

adopted : 
Resolved, That we, the inventors of Colorado in mass 

meeting assembled, view with alarm the hostile legislation 
threatened the patent  laws of  our coun try, as evidenced by 
bills already passed in the House, in wilich is �hown an en
tire disregard , i f  not gross ignorance, of the protection that 
is requ ired by inventors, who necessarily devote much time 
and thought and make large expenditures in tbe advance
ment of the practical interests of alJ men. 

Resolved, That we are of the opinion that in no ordinary 
case can a reasonable profit or remuneration for tile care, 
labor, and expense attendant upon the manufacture, intro· 
dnction, and sale of any patented article be realized in  any 
curtai l ment in the present life of  a patent, be in g  seventeen 
years. 

Resolved, As citizens of a country wbich produces more 
inventions to the amount of population than any country in 
the known world, as constituents of a governm ent whose 
only department that is self·sustaiuing is supported by the 
fees de rived from patentees, the citizens of the Ullited 
Stales should be the last to be deprived of the legitimate 
fruits of their brain labor by the acts of their own represen t
atives to be stultified among tile nations of the world as be· 
ing the first and only government to remove all inducement 
to i nvention. 

Resolved, That we appeal directly to our Senators and Con
gressmen , Hons. N. P. Hi ll and T. M. Bowen , J. B. Belford , 
and to the Hon. H. M. 'rel ler, asking for dil igent attention , 
persistent  and outspoken opposition to any such legislation , 
or any in terference whatever with our present patent l aws. 

Resolved, That a copy of tbese resolutions ile forwarded to 
each of our representatives at Washington, to Secretary Tel
ler, to the convention of inventors to be held at Cincinnati , 
l.\-Iarch 25, and a copy furnished to each of the Denver dai ly 
papers. 

Resolved, That this organization be considered permanent, 
at least duri ng the present session of Congress , subject to 
call by the president, secretary, or three members. Ad
journed. 

The fol low ing are names of members signing the memo
rial : Genera l F. M. Case, J. A. McAnulty, H. C.  Lowry, 
H. W. Yonley, A. M. Wood, H. D. PreiRer, Aaron Allen, 
W. Holland, Hadwin Swaim, G. M. Kitterman, J. P. Try· 
ner, J. N. Best, George W. Gay, P. B. Hii-sch , John W. 
Coll ins, Charles H. Mu rray,  J. C. Ph i l l ips, James Scott, W. 
H. Lyman , E. R. Hubbard , M. Harrison, W. H. Rundall, 
Thomas D. Hughes, A. B. Evans, J. Lytle, Joh n Berkey, 
Otto G. Patterson, J. H. Montgomery, Dennis Hnghes , 
George Graves, S. E. Carson, J. Wilkelm, H. L. Rice, D. 
D. Shaw , W. A. Maloney, William Pim, John T. Fertig, 
James Goodlander. 

Ideas 01: Locality. 

An Ohio correspondent suggest.s that there is some rela
tion bet w een lost people describing a circle in their wander
ings, from one limb being longer than anotber, and what is 
ordinarily spoken of as getting " l urned around, " when peo
ple traveling are con fused as to the points of the compass, 

and attributes hoth phenomena to some peculiarity of the 
brain .  Neither is owing to any " peculiarity " of the brain,  
but both are rather the nece�sary results o f  the normal ope
ration o f  a sound mind. On the prairie as on the  ocean , i n  
t h e  dark, o r  in strange places anYWhere, one depends u pon 
definite known bearings for fixing the points of the compass. 
When these pass out of sight on land it  is generally by suc· 
eessi ve steps through surround i ngs less and le�s accurately 
observed , so that, part icularly in journ eying through the 
night , or for a period when the shiftin g of position as to ex
ternal objects cannot be noted , the memory bears a cc.nstant 
impress of the direction last observed , and seeks to fit new 
surroundings th0reto. Tile com pass , or the sun and tile stars, 
are the usual means for correcting the w rong impressions ; 
but it is only by a subsequent meutal process, which, with 
in termittent attention, is often a good deal protracted, that 
we are able, in some cases , to obtain correct ideas of loca
tions into which we have been but newly introduced. 

Alcohol and Dig"sHon. 

" We see many p reparations of w hich the chief virtue i s 

supposed to be tbat tbey contain all the digestive principles. 
These can be active only so far as thpy contain pepsin, and 
have no advantage over the simple drug. 

It has also been sho wn that certa in snbstances combi ned 
with peps in i n  solution , render it i llert. Alcohol is one , a ll d 
cven i n  moderation diminishes its action , while .  in any -.------.. ..  � ....... -. ..... . --�- quantity, the activity of pepsin is totally prevented . This 

SOME oue says a 'good dressing for leather is made of one I is a point often lost sight of, and serves as a hint concern
quart of vinegar, two ounces of spermaceti oil, and 3ix ing the use of liquors at m eals, by dyspeptics. "-.Mcd. fJII"Iit 
ounccs each of molasses and ivory black. Burg. Rep. 
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Leather Belting. 

To the Editor of the Scientific American: 

1titutifi t jmtritau. 229 
--.-

Ornamental Tree Plaotlng.* The Camperdown weeping elm and Kilmarnock weeping 

In ScmNTIFIC AMERICAN for March 8, 1884, question No. 
32, in reply to J. W. in regard to the proper side of a leather 
belt to run next to pulley, you say either side, and then pro

ceed to favor the grai n  side on account of uneven skiving, 
etc. As far as my experience goes, I find it best tv put the 
fle8h side next the p ulley. I h ave had numerous arguments 
with other mechanics, but actual test i n  /Jur shop is in favor 
of flesh side to pulley. We are runn ing some belts one way 
and some another, and I find that running the grain side as 
a wearing su rface has a tendency to cause it to crack. 

The judicious and tasteful planting of fruit and ornu- willow are dwarf trees, and never grow any higher than the 
mental trees enhances the value of real estate more than an point where grafted. Abies inverta, or weeping spruce, is 
equal amount of money invested in  any other way. It is the best weeping evergreen, and it is a very unique and ef
not necessary to have a large extent of idle land in lawn 0 1' fective tree in a lawn. 
dooryard, or expensive drives and fancy walks, in order to Hardy flowering shrubs develop more quickly tban any 
give a coun try place an attractive a ppearance. A plain , other class of trees, and are therefore in dispensable for fil l 
neat yard, with a few trees and shruhs well selected and ing in a n ew lawn, where it i s  desi rable to get somethi ng to 
judiciously planted about the grounds, and properly kept, make a show as quickly as possible. There are aiso many 
would often change the appearance of  m any " place from a nooks and corners that look bare at first, but which wi l l  
neglected wilderness to that of a thrifty, comfortable home. eventually be occupied When the oth er trees are developed . 
It is not desirable to have an elaborate design to produce Such places may be filled temporarily with some coeap 
the best effect in small places. To g ive explicit rules for shrubs, that can be th inned out or removed in a few years, 
landscape garden ing of universal appl i cability for amateurs as the trees encroach upon them .  I n ame a few of the more 
to work by, would be impossible, but I offer the following recent introductions in this class of plants , all of which are 
suggestions, which way aid in per fecting a plan : h ardy, free bloomers , and desirabl e for general cul tivation , 

Besides, wear on flesh side does n o t  weaken the belt 
nearly as much as the same wear on grai n side . 

Ollr  belts are all "ak tanned , are frollJ 4 inches to 10 inches 
in  width, and a ,'e used with out oil of any kind , in a wood
.w orking establishment. The newest belt of al l was put on 
with grai n side next to pulley, and it has suffered more from 
effects of wear than any of the rest, and shows a tendency 
to crack, while those run with flesh side to pul ley are free 
from cracks entirely. 

I have found no d ifficulty from uneven skiving. The 
lengtbs of our belts run all the way from a 2 inch hel t 7 feet 
long to a 10 i nch belt 50 feet long. The one referred to as 
cracking is a 4 iI!ch belt about 25 feet long, passing over a 
driver 24 inches in diameter, and pulley on saw mandrel 4� 
inches. 

E. J. KILMER. 
Corpus Christi , Texas. 

Touching the Tender Spot. 

1'0 t!.e Editor of the Scientific American : 
Seeing i l l  your i�sue of February 2 a notice of a bill in . 

troduced by J. A. Anderson , of Kansas, for lim iting the 
duration of patents to five years, I would beg to suggest 
to all inventors and others interested, each to write a letter 
in the form of a pledge, signed by them belves and as many 
of their friends as is possible to obtain , to the effect that any 
Congressman who would vote for such a bill must be bli n d  
to  th e  best interests of thei r country ;  and for this reason the 
persons whose names were appended would feel it their dnty 
to oppose al l such perso ns, 1I0t only for re -elec t ion to Con· 
gress, but for al& office8 in the gift of the people. Such a 
letter sent from all parts of the country to Congressmen and 
Sellators from their own immediate constituents would 
arouse them from their torpor, to state it in its mildest form. 

J. F. WILLIAl\[S. 
Reading, Pa. 

. ' . ' " 
A N ovel Patent Aet. 

1'0 the liJditor of tlte Scientific American : 
Seeing by your editorials and letters p ublished in the 

SCIENTIFIC AMERICAN , that you in vite correspondence in 
rel ati"on to the pending amendments to the patent laws (I 
thillk a more appropriate title would be " A  Cow ardly 
Thrust at Patentees "), I take the l i berty to ask you to pub
lish the fol lowi ng d raught of a bill to be presented to Con
gress for their con sideration : 

" An act to relieve railroad corporations ,md others fro m 
vexations litigation, when they happen to purchase stolen 
property, whether they knew it to be such or not. 

" No 100,000. Be it enacted, etc.-On and after the passage 
of this act, any person purchasing auy description of pro
perty, whether patented or otherw ise, shall be, and is 
hereby, exempted from any penalty in consequence of said 
property having been stolen ;  and  any attempt on  the 
part of the owner to recover his property or p reven t its 
use shall be deemed a m isdemeanor, and fined seventeen 
dol lars for the first offence, and, i f  repeated, shall in addi

tion be l i able to imprisonment for a term of seven teen years. 
" Be it jurtlM1' enacted: That any person engaged in the 

manufacture and sale of an article patented by some one 
else shall be exempt from injunctions or writs of any k ind ,  
in order that he may fully enjoy the fruits of  the  other fel
low's bra ins without let or hin derance, the other fel low 
being subject to the same penalty as the foregoin g  for any 
attempt at interference or injunctious. 

" And let it be jurther enacted: That in view of the vast im
portance of our railroads-an d the safe ty of the public 
traveling on the same-any inventions for securing safety, 
ecotlomy, and speed, now in existence or which shall h ere
after be made, shall be free for their use, without money 
and without price.  

" And be it still further enacted: That any person securing a 
patent, and after payi n g  all expeO Res attending the same, 
shall keep str ict accoun t  of all money received as well as 
paid out, deduct one fro m  th e other, and if the bal ance is  
found to be in his  favor to the amoun t of seven teen d ollars, 
his patent shall be public property, whether one year old or 
five ; tut in no case t o be declared public property until his 
profits amount in the aggregate to seventeen dollars, 
w h ether it be one year or fifty. 

" All laws or parts of laws that conflict with this act are 
hereby declared n ull a n d void." 

I would suggest , also, that it would be ill keeping w ith 
t h i s  act, as w ell as the acts thnt have a.Jready pa,s('d the 
HOllse, that the j udges having jurisdiction in slI ch cases be 
members ot' the N. R. R. League. 

CLAYTON DENN. 
Frankford, March 31, 1884. 

lUost persons who have any fondness for trees or plants , although not yet generally known because of their scarcity. 
when they once get started in horticulture operations, be- They should be planted more extem i vely : Oercisjaponica, 
come very much interested . The great secrets of success in I or Japan Judas tree ; OOl'nus sanguinea, or crimson dog

amateur landscape garden ing are, first, to become interested,  wood ; Exoclwrda grandijlora ; purp.le-leafed filbert ; Stand
then to look an d study and plan and contrive. A l ittle in- ish upright honeysuckle , the earliest and lllOst fragran t 
genuity is also desirable,  but it is not hair so formidable or variety ; dwarf horsechestn llt ; Viburnum plicatum, or Japan 
expensive a n  undertaking to l ay out the grounds and plant snowball ; We(gela lwrtensis nivea, or pnre wh ite monthly 
a small lawn as many person s  imagine. weigela .  The purple beech is one of the most effecti ve 

Plant a few shade trees near the house, about ten feet trees tbat can be planted in It lawn,  particularly where it 

from i t, on the south and west sides, to screen it from the can be seen agai nst a background of dark green foliage. 
midday and afternoon su n .  These should be rapid growers, 
as sil ver maple, or Caroli)1a or balsam poplar. If these 
trees are plan ted about ten or fifteen feet from the house, 
they wi ll give a very appreciable shade in thrr.e or four 
years, but they are not the most ornamen tal or desirable for 
permanent trees. Rapid growth is their recommendation, 
and they will be too close to tbe house to remain many 
years ; therefore, plant some finer varieties about twenty-five 
or thirty feet off, For th is, there are noth ing better than 
sugar maple, Nor way maple, horsechcstnnt, European chest
n ut, ash, Magnolia acuminata, red colchicu m maple, sweet 
gum, willow leaf oak, and mossy cup oak. These trees 
should stand about thirty or forty feet apart, in order to 
have room to develop into perfect specimen s ;  but it is often 
better to plant at half th ese d istances, or plant some cheaper, 
rapid grow i ng trees between them, in order to sh ade the 
place qnicker, and then cut out altern ate trees in a fe w 
years. There should ·be a vacant space directly in fron t of 
t h e  house, affording an u n obstructed view from the street 
or road . The trees which are necessary for shade on the 
front side should be tri m med u p  as they increase in s ize , so 
that there w ill be a view fro m  the second story window s  un
d�r their lower b ranches or hotween them. 

Evergreen trees produce an effect in ornamental planti ng 
not to be obtained by any other means, and every large lawn 
should have an evergreen belt or hedge on one side at least . 
In exposed situat ions, a screen of large evergreens is of great 
value in protect ing houses and out-buildings from cold 
northern winds. It i s  astonishing what a modifying influ
ence a belt of tall evergreen�, standing on tbe north and 
we�t side of buildings, w ill have i n  bl ustering, windy 
weather. The bost variet ies for this purpose are Norway 
spruce, hemlock spruce, silver fir, white p ine, Scotch pine, 
American arbor vitro, and Retinosporu, obtusa. It is not 
always essential that they should be planted in a straigh t  
row ;  it i s  sOllletime� preferable t o  plant in a curved or i r
regular line, or in a successi on of clu m ps, so as to gi ve the 
effect of a continuous background without the forma! stiff
ness of a hedge row . As a general rule, evergreens do not 
appear to the best advan tage in straight ro ws;  they look 
better when grouped in clumps,  or dotted about in a rather 
promiscuous man ner. The larger varieties should not be 
planted any nean�r t o  the verge o f  a carriage drive than 
fourteen feet. When planted i n  clumps, they are often set 
fifteen feet apart, w i th three or five trees of one variety 
together. At this  distance they will attain the i r per fection 
in  about fifteen y ears, and will then commence to deterio

rate as the bran ches grow together. After the large shade 
t rees and evergreen s are planted, there wi ll be a num ber of 
small er e vergreens and floweri ng shrubs needed for " filling 
in " the b lank spaces. They should be planted in clumps of 
from three to ten or twelve, with an  occasional single speci

men in the smal ler  n ooks. 
The following are a few of the most desirable dwarf ever

greens : Arbor vital compacta, A. globosa, Siberian, Hovey's 
gold en, Tom Thumb, and George Peabody arbor vitros. 
The last is a new golden variety of singul ar beauty, tbe 
hardiest and most distinct golden arbor vitro yet in troduced. 

• I I ' "  
Th e EcononJ.ics o r  Di",ease. 

There is one side of preventive m edicine that may be urged 
upon the public with a strong chance of securing their at
tention,  and that is the expensi veness of disease. In their 
i n dividual cases they appreciate it well enough, and often 
llOwl lo ndly ab()ut loss of time and heavy bills at the doc
tor's and druggist's. But with the narrowness of view and 
selfishness of i nterest which generally characterize mankind, 
it is hard to get them to look at i ts cost in  gross. 

This may be estim ated in  seve ral ways, and inclndes a num
ber of factors. It has been calculated by statistical hygien
ists tbat of the cases of disease now curren t in civilized com
munities, about one-third coul d have been p revented by in· 
telligent san itation, personal or general. In our opinion 
this estim ate is too low, rather than too h igh ; bll t take it at 
one-third . 'rhen the actual loss to these patients or their fami
l ies is represented by on e-third the w hole amount paid 
doctors, drllggists, nurses, etc. , in a community, plus the 
loss of time, whatever that may be. 

But this i s  only the first item in the bill of charges. 
One· third of all the i n vestment locked up in hospital�, 

dispensaries, asylums, homes, etc . , could be placed to profit
able and productive use were the laws of health observed. 

Much more than this ; numerous l imited localities, vast 
tracts of fertile land, now sh un ned or but partly tilled, be
cause of thei r  ill repute on the score of h ealth, wou ld be 
doubled , quadrupled, i n  sell ing value and producing power, 
were they made free from the poisons which infest them. 
Millions of acres of the finest soil in the Un ited States are 
lying idle by reason of the paludal poisons  wh ich are gene
rated about them. Yet there is  strong t estimony that sys
tematic action on the large sCRle can overcome these miasms. 

We have spoken only of d i sease, but we must alRo 
take into account tbe sequelro of disease in destroying 
ability to work, and thus casting the heavy expenses of per
manent invalidism on the family or the commonwea l th , or 
by a fatal reslllt depriving the community of a life which 
would hal'e possessed a value as capital appl ied to the pro
duction of w eal th. 

This h ns been the subject of calcul ation by poli t ical 
economists in England and Germany, and in both countries 
they have reached the conclusion that the value of an un
skilled laborer, at twenty-five years of age, to h iE country is 

$1, 200. III oth er words, th is is the average sum which 
such a person will contribute d u ring his l ife to the wealth of 
the community in which he live3. Now, if we suppose one
third the deaths in a community are preventable, we can 
readily see how much richer the commun ity would be were 
it to exercise the n ecessary prophylaxis. 

These are but a few of the practical considerations to 
which this subject leads, but they will serve as hints how 
strong a case may be made of this side of sanitation.-Med. 
and Burg. Reporter. 

.. . . 1 .  
Refining o f  ShE'Jlac. 

Retin08pora plumosa aurea, R. pliumosa, R. obtusa nana, and BY E. L. ANDES. 
R. " quarrosa are n ot naturally dwarf trees, but they can be The cru de shellac is refined in the following way : One 
kept so by frequent shearing. If  allowed to grow un- an d  a h al f kilos. of soda are dissolved in 45 liters of  water 
checked , th ey will  attain considerable size. Irish, Swedisb , contained in a small boiler or kettl e ; 5 kilos. of the crude 
and pyramidal junipers grow tal l and slender. occu pying shellac are ad ded in small quantities at a time. This turbid 
but l i ttle room. The dwarf white pine is one of the prettiest sol ntion bas the charact eristic odor of  shell ac and a violet

sma.! !  e-lergreens. It forms a compact . symmetrical bush , red color.  The l iquid i s  boiled for a few min utes, and, 
th ree or four feet high, and about cqual diameter, present- while  hot; a wooden ai r-tight cover is cemented on th e 
ing a dense mass of silvery green foliage. Abie8 0rientali8, vessel. When the liquid is quite cold the cover is removed , 
or eastern spru ce, from the shores of the Black Sea, is a very and th e  th in  cake of fat which is foun d on the surface is 
han dsome evergreen, of moderate size and very den se, com- separated . The solution is filtered th rough linen,  the clear 
pact habit. It is one of the neatest and mnst symmetrical fi ltrate slowly decomposed witb dilute sulphuric acid, and 
of the spruce family, and appropriate for almost any situll- the  resulting shellac washed with water u ntil no acid re
tion . I action remai ns. The washed resin is now pressed an d  

Weeping trees are a t  present  a fashionable featnre in lan d- melted in boiling water, when i t  can be shaped with the fin
scape gardening. The following are a fe w of the most de- gel's. This shel lac is cooled in water con tain i n g  glycerol, 
sirable varieties : Weep ing beech , cut-l�af  weeping hirch , and when hard is dried . Th e refin ed shellac forms yellow

and common weeping willow g��a�a�_
d form large trees. ish-white , glistening tu fts or bars, which , when dry, are 

* 1:;. C. Moon, in Cwnt1"11 Gentleman. yellowish-brown ; it should entirely dissolve in alcohol. 
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Conilagration Dangers in Large Cities. 

At a recent meeting of the American Society of Civil 
Engineers, in this city, a paper by E. B. Dorsey, C.E. ,  on 
" The Comparative Liabi l i ty to and Danger from Conflagra
tions in New York and London " was read by the author. 

The fol lowing were among the reasons given for the 
comparatively smaller number of fires in London as com
pared with American ci ties, and especially with New York. 
Tile comparatively damp climate of London, w hich pre

. vents sparks or weak flames from igniting wood ; the much 
higher temperature of  the winter mon ths, and consequently 
the s maller number of domestic TI res. Statistics were given 
sbowing that lower temperature always largely increased 
the number of fi res. The population of New York south of 
40th Street is more dense than in an equal area of London, 
New York averaging 208 persons per acre, and London 19 172' 

per acre for t h e  same area. New York averages for the 
same area 1676 persons per dwelling. Another comparison 
of about 750 acres of the most densely populated portions of 
London and New Yotk gives for London 249 persons per 
acre, and for New York 352 persons. The size of the houses 
in London is in general considerably less t han in New York. 
Many London houses do n ot exceed 15 feet wide, 25 feet 
deep, and 22 feet high, and a very large number do not ex
ceed 16  feet wide, 30 feet deep, and 40 feet high. All the 
London houses have fireproof roofs, and in all cases there 
is proportionately much less wood and more brick or  s tone 
than in Ne w York buildings. There are also fewer and 
smaller windows than in New York. The walls are short, 
low, and generally well tied together, and so built that they 
will not fall after the l ittle wood work in them has been 
burnt, thus rendering it easier to confine a fire to the house 
in which it begins. There are no wooden roofs on build
i ngs, and but little w ood in  the yards, in fences, or out
buildings. The ash barrel or ash box, so frequen t  a cause 
in New York, is unknown in London, each house being re
qui red to have a vault built of mason ry for asbes. Lumber 
yards, large stables, carpenter sbops, furniture makers, 
wooden manufacturers, places for storage, the manufacture 
of combustible material , arc not found in the thickly built 
portions of London. The river Thames and the parks di
vide London in such a w ay as to greatly aid in  preventing 
the spread of confldgrations.  The numerous railroads run
ning i n to London form effective barriers again st tbe spread 
of fires. These rail roads, with the exception of the Metro
politan and District Underground  roads, are built upon 
heavy viaduc t s  of hrick or earthen embankments, not less 
than 60 feet  wide, or are in open cuts not less than 80 feet 
wide. There are also many wide streets in London and 
numerous squares, crescen ts, church yards, and private 
grounds. .. .  e l  .. 

Glucose in Leather. 

Accord ing to the Shoe and Leather Review, the falsifica
tion of the weight of leather by adding gluCORp., or grape 
sugar, appears to be carr ied on rather extensively in Ger· 
many ... .and tbe shoe trade societieR are taking steps to pro
tect themselves from the imposi-
tion. A simple test is recom
mended, which consists in plac
ing p ieces of the leather in water 
101' the space of twenty-four 
hours, when the glucose wil l  be 
dissol ved by the water, and the 
result will  be a thick, sirupy 
liquid. When two pieces of the 
leather are placed together and 
left in that position for a time, 
i t  will be found difficult to sepa
rate tbem, as the gummy exuda
tions will stick them together. 
It is stated that some samples of 
sole leatI)er were found to cou
tain as high as 30 to 40 pel' cent 
of extra weight. Another test 
recommended is to cut uff small 
pieces of the leather, and, wrap
ping them up in a damp cloth, 
by them away for a few days in 
a temperate place. If the l eather 
is adulterated , the pieces w ill be 
found to be stuck together, and 
surrounded by a sirupy S I I  bstance 
in proportion to the quan tity of 
the adulterant used ; and the pe· 
culiarity about leatber treated 
with grape sugar is tbat, after 
wettiug, it is d ifficult to dry, and 
resembles gutta percha or u n t an·  
ned leather morc than the genu
ine article. 

.. . . .. 

1titufifi t �tutri'nu. tAPRIL 1 2, 1 884. 
IMPROVED WARPING MACHINE. mal working position. Upon the shaft, D, is fixed the sur-

Fig. 1 is a perspective vie w of the warping machine as face d l'Um, E. The war per's beam tbat rests upon it is not 
constructed by Messrs. Howard & Bullough, Fig. 2 is a shown, but the course of the warp toward it is indicated by 
side elevation, and Fig. 3 a sectional plan, which indicates the dotted lines. The self.stoppage is effected as follows : 
more clearly the improvements adopted. The presence of The two rollers, M M, are of equal length to the width of 

the frame, and revolve iIi contact with the right-hand roller, 
being driven by meanb of incl ined �haft, J, and bevel wheels 
from the surface drum shaft, D. The threads are about 3 
inches above the rollers, as are also three slots in the table 
of tbe machine. These slots contai n a set of fallers or 
stapies of n shape, each staple, I (see Fig. 2), hanging upon 
its own thread, and 'being kept up thereby. Suppose a 
thread fails ;  the staple it supports falls into the nip of the 
rollers and separates them, pushing the left-hand roHel' 
toward the left. The small movement due to the entry of 
the faller into the nip is mUltiplied at the foot of tbe lever, 
N, to an extent sufficient to knock the notch of trigger, I, 
off its support, H. When this occurs the weight, K, which 
is kept up by the trigger, is allowed to fall ,  in doing which 
it dise!lgages the driving motion and causes the stop. 

This motion, as will be understood, is very rapid in its 
action. The only time lost before the driving is knocked 
off is that taken up by a faller falling 3 or 4 inches, as the 
case may be, say a.bout one-tenth of a second, and immedi
ately it is in the nip the slightest revolution of the rollers 
causes their separation and stoppage of the warping before 
the broken end has reached the beam. The faller drops into 
a trough below, and no further notice is taken of it for the 
time being. When the end is pieced and the machine again 
started, which is done by depressi ng the treadle, A, the 
minder places another faller upon that end, and so on in 

Fig. 2.-BEAMING OR WARPING MACHINE. every case, the fallers that from breakages accumulate in the 
trough being collected from time to time and used over 
again. The choking of the slots by the accumulation of 
floss is prevented by the mode of suspending the fallers. 
The threads run in close proximi ty to the top of that part 
of the frame containing the slots, and consequently the fall
ers are allowed to sink for their full depth into the slits and 
away from possible contact with floss, only the very tops 
being exposed, and the collect ion of fibers at these points is 
practically impossible, the threads rushing in close prox
imi ty to the .surface, effectually sweeping them away as 
they fall from the yarn. Tbe machine iA driven by the belt 
pulley, B, which, when the machine is stopped, runs loose 
on the sbaft. By depres�ing the treadle, the inclined surface 
of the clutch or cam forces the pulley against  the friction 
plate, C, and causes the surface drum to be gradually set in 
motion, in this way also easing the strain on the yarn. 

An improvement has been added to the Singieton m achine 
Fig. S.-BEAMING OR WARPING MACHINE. by Mr. Tweedale, of the firm of Messrs. Howard & Bul-

lough , that should be mentioned. It consists in applying a 
a stop motion renders a large number o f  falling rods un- cl utch (as shown in dotted lines) on th e indined shaft, J, 

necessary. Two only are required (bb, Fig. 2) to take up I that drives the stop motion rollers. When the mach ine is 
the slack due to over-running of the bobbins on a stoppage. knocked off, this clutch is antomatically d isengaged at the 
They also serve to reduce the strain on the yarn due to the same time. This allows the beam to be t urned back for find
inertia of the bobbins on starting again, the tension being ing a lost end , when necessary, with far greater ease than in 

applied gradually as the falling rods are lifted to their nor- the old SiDgleton,  because the rollers are not now turned by 
tbe operative. When the treadle 
is depressed and the machine 
started, the clutch is simul tane
onsly put into gear. The roller 
on the right in Fig. 2, that the 
yarn tirst passes over after l eav
ing the creel, is a measuring 
roller, 18 i nches, or half a yard, 
in c,ircum ference, and it is made 
to actuate a stop motion when 
certain lengths have been wound. 
For instance, it is usual for this 
motion to be adjusted to stop 
for every " wrap " of say 3,500 
yards, as an indicaLion to the 
mindel' that this length has been 
wound, the warper's lJeam con
taining several " wraps " (about 
four or fi ve) when full. 

It only remains to add thatthe 
commonest width o f  machine  is 
t, or 54 inches wide inside of 
warp beam flanges, but they have 
been made on Singleton'S princi
ple in all widths up to V, or 
108 inches wide inside of warp 
beam flanges, and this machine 
has so much merit in practice 
that Messrs. Howard & Bullough 
have made the astonishing IJUm
bel' of 7,000, and this number i s  
being added to at a rapid rate .
Textile Manufacturer. 

• • •  
Softening Water • 

THE " setting of gypsum " is 
the result of two distinct pheno
mena. On the one hand , por
tions of anhydrous calcium sul
jliJate, when moistened w i t  h 
water, d issolve as they are hy
drated, forming a su persaturated 
solution. Again, this same solu
tiot. deposits crystals of the hy
drated sulphate, gradually aug
ment in bulk, and unite together. Fig. I .-HOWARD & BULLOUGH'S BEAMING OR WARPING MACHINE. 

An account is given in The 
]j}ngineer of a methorl of soften
ing water foll owed in some in
dusttial establishments in Ger· 
many. The principle of the 
process is based upon the fact 
that heated and hydrated oxide 
of magnesia readily absorbs the 
flee carbonic acid of natural 
water ; and by thus depriving 
the water of its dissolved gas, 

© 1884 SCIENTIFIC AMERICAN, INC



APRIL 1 2, 1 884.)  
precipitates tbe carbonate o f  l ime previously held i n  solu
tion .  The magnesia then dissolves, and unites with the bi
carbonate of magnesia io the wa.ter. At first, water thus 
softened was suspected of attacking old boilers fed with it, 
and filling tbem with mud. It was afterward found.  how
ever, tbat it was the old hard scale that had been dissolved 
into mud ; tbus exposing any weak places and leaks tbat 
might have been corroded over before the purified water 
w�s introduced. The water thus treated has an alkaline re· 
action, and counteracts any possible acid corrosion. At 
first, stirring w as considered an indispensable part of the 
process ; but. even tually, it was found that straining the 
water, through an excess of the hydrated oxide of magnesia 
spread on a filtering med ium, would produce the desired 
effect without fUl'ther trouble. By mixing proportionate 
quantit ies of finely powdered oxide  of magnesia and saw
dust with water, and subsequent heating, hydrated oxide of 
magn esia will be formed throughout the whole mass. This 
preparation forms a most valuable filtering material. Metal 
cylinders are tightly tilled with the mixture, and used as 
filters ; and they are efficient, not only in cleaning dirty 
water, but also in softening it, for the carbonate of lime 
crystallizes directly upon the sawdust. 

.. 4 . '  .. 
CENTRAL FRANCE UNDER THE CLOUDS, 

It frequently happens that the plateaus of the center of 
France are covered with fogs, and even with a stratum of 
clouds that descend as far as tbe ground, wh ile the moun
tains and elevated plains are enjoying a clear sky and at-

Jtitnfifi c jtutriean. 23 1 
prevailing over Western Europe since the 30th of October be remarked that the mean temperature at the Puy de Dome 
was d riven toward the south. Tbe gyratory motions upon (4, 600 feet) being about 4', while at Clermont ( 1 ,200 feet) it 
the Mediterranean ceased, the phenomenon disappeared, and, is 10" ,  the inversion is still greater than it at first appears, 
up to the 21st, a series of tempests agitated the atmosphere reaching really 26' .--.M. PlumanMn, in La Nature. 
of the country, under tbe influence of strong depreSSions .. 4 • , .. 
that entered England or Brittany and afterward traversed The Theory or Magnetism. 
the north of Europe. The stratum of clouds reappeared on At a recen t meeting of the Royal Institution, Professor D. 
the 21st and 22d, after a fall of snow, and this reappearance E. Hughes gave a l ect,ure on .. The Tbeory of Magnetism," 
coincided again with the existence of a new barometric illustrated by Ilxperiments. The mechanical theory of 
minimum in tile  latitude of the Gul f of Genoa. From the maglletism may be deemed to be the proper style and title 
25th to the 27tb , Central France was aga.in free from its of that brought forward by the lecturer. The phenomena 
stratum of clouds, because a zone of str�ng pressure had of magnetism he  explains by II simple rotation of  the mole
established itself over Italy and Southern France, while great cules of iron, as w ell as of all metals ;  nay, more, of all mat
cyclonic disturbances were passing over England. But, on ter-solid, liquid, gaseou s, or etber. All matter, according 
the 28th , these movements became weaker, and went off to his views, has inherent magnetic power, varying in 
through the north of Europe. Then a s l ig:ht center of de- degree in molecules of different nature. but !lot to any great 
pression manifested itself auew over the �Ied iterranean, and extent. 
the stratum of clouds again formed. · I The lecturer demoustrated each portion of bis theory by 

Since I have observed this phenomenon, it has always experiment,  so that the effects were visible to the audience. 
occurred under the sallle conditions ; so its formation and The striking effects of vihration, torsion,  or mechanical 
disappearance may be foretold. ThUS, on the  22d of strain upon the destruction or creatioll of manifest magnet
January last I was able to announce that tbe cloud s and fog ' ism he  showed in a variety of ways, the soft iron obeying 
that had lasted since tbe 18th would disappear the next day, the sl ightest mechanical tremor, whi le  bard iron or steel 
on the 23d j and this really bappened. resisted the most violent  treatment. The molecules of the 

The stratum of cloudE, which envelops ns like a winding same bar behaved with extreme freedom, as in the instance 
sheet and which invol ves a portion o f France, and doubtlesR of soft iron, but when a sl igbt  strain w as put upon them, as 
many other countries, in a misty and unwholesome atmo - when slightly bent, like an archer's bow, the bal' became as 
sphere, is alway& thin,  although its opacity is very great.  rigid as steel, and mechanical action had no longer any 
Its lower surface, when it does not graze the ground, may effe ct. 

SEA OF CLOUDS OBSERVED FROM THE SUMMIT OF THE PUY DE DOME FRANCE. 
mosphere. Such a phenomenon has just again occurred be
tween the 25th and 31st  of December, 1883, and between the 
18th and 24tb of January of  t i le  present year. The annexed 
engraving gives an exact idea of the extraord i nary specta· 
cle as seen at the time from the top of the Puy de Dome. 

The formation of t h is low stratu m  of clouds is due to at
mospheric whirl winds that have their origin near the Gulf of 
Genoa, and tilat remain afterward upon the Mediterranean. 
[n order to prove this, let us go back a little. On the 28th 
Ilnd 29th of October, 1883, the winds from tbe southwest . 
under the influence of areas of low pressure that were pass
ing over the Cbannel. blew tempestuously in mountain and 
plain, and carried along as they did so an excess of  moisture 
that resol ved i tsel f into  a drizzling rain . On the 30th. a zone 
of  h igh pressure had established itself upon the east coast 
of Europe. and a gyratory motion made its appearance over 
the Gulf of Genoa. As always  happens, the central plateau 
immediately came undel' the influence of the latter ; the wil!d 
fell in tbe plain, and,  preserving its force, turned to the nortil
we&t, at the altitnde  of  the summit of the Puy de Dome . .  Tbis 
state of things kept up until  the 12t.h of November, and 
caused a few falls of snow. Low pressures succeeded over 
the Western Mediterranean.  and the upper wind oscillated 
from northeast to southwest, and frequen tly blew strongly. 

Eigbt times during tb is period it  was possi ble from tbe 
Sllmmit of the Puy de Dome to enjoy tb e spectacle of a sea 
of clouds covering the plains, n othing being seen but the 
summits of the Puys, the culminating points of the Forez 
chain and of Mount Dore, like islands here and there. 

On the 13th, the zone of strong pressures that had been 

rise to 1 ,500 or 2,200 feet, and is then perceptibly plane and 
horizon tal and appears to be uniformly gray. Its upper 
surface, w h ich is of a dazzling white, is someti mes mamil
lated, sometimes jagged. and sometimes plowed up into long 
parallel furrows that make it resemble the surface of a roll· 
ing sea. It oscillates between 2,200 feet and 3, 800 feet. 

Tbe thickness of the stratum varies, then, between 625 
and 2,200 feet. Sometimes it is only n ecessary to ascend 
tbe declivities in the vicinity of Clermont in order to emerge 
from the  cold and damp clouds, and to get into the sunsbine 
and breatb e a pure and mild atmosphere. 

III tbe midst of these clouds abundnnt deposits of hoar 
frost are observed to be frequent ,  and below them there 
someti mes fal ls  snow or a drizzling rain .  I;t is especially 
during the exi stence of this  stratum of clouds that a com· 
parison of temperature observed in tbe two stations of the 
Observatory of the Puy de Dome presents great anoma lies. 
They are then very pronounced, because the u pper surface 
of the clouds is in con tact with very dry air, and there 
occurs a very active evaporation ; because the warm cur
rents can prevail at the al titude of the summit of the Puy de 
Dome ; and because near the ground the air, which is already 
chilled wben the clouds form, is entirely shielded for several 
days from the calorific acti on of the snn. 

On the 28th of last December, toward 7 o'clock in the 
moming, the thermometer marked 0° at Clermout, and 
+7'9' at the summit of the Puy de Dome. This fact is re
markable enough ; but on l}le 26th of December, 1879, tbe 
temperature ascertained at the Puy de Dome was +4 7', 
while at Clermont it was 15 '6' above zero. Again, it should 

A detailed account w as given of the lecturer's researches 
upon the atmosphere, in the course of which be bas dis
covered that it h as a saturating  point ,  l ike i ron , and t ilat it 
is just like iron i tsel f. This was illustrated by striking ex
periments upon the magnetism of the atmosphere as com
pared with that of iron, and w ith the effects of vibrations 
in allowing freedom of motion to magnetic conduction i n  
iron , b y  means of which a magnetic pole was pushed for· 
ward to four timr:s its previous d i stance. Heat and e l ectri· 
city produced like effects, w hence Professor Hugiles drew 
tbe conclusion that t il ese three forces. each allowing mole
cular freedom when frictional resiRtance is l pssenerl , must 
have a like origin , and that electrical currents can be fairly 
classed with heat as a mode of motion.  When a bar of soft 
iron is st rongly magnetized , as in the instance of an electro
magnet, it  returns, like a spring, to a neu tral state upon the 
cessation of the inducing force. 

This well knowll fact has long remained a mystery. All 
theories of magnetism up to the present time supposed that 
tbe molecules became, on tbe removal of the induced cur
rent, mixed or heterogeneous. Professor Hughes believes 
he has made a great discovery in  having solved this pro
blem.  leaving no mystery any longer, as the demonstration 
which he will bring forward this week before the Royal 
Society wil l reduce the matter with in tbe domai !l  of absolute 
fact. He proved bis case before h is audience at the Royal 
Institution i n  a les: formal way, but quite as effectually, 
rendering a bar of  iron sensibly neutral or  polarized at will 
by simply turning it upside down. The mechanical inertia 
of the molecules was demonstrated by magnetizing a bar, 
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and then changing lts polari ty by tbe eartb's influence 
alone. The inertia of magnetism and of electricity was 
illustrated by two bars of diverse hardness. 

Having dealt with otber points of great interest, the 
lecturer eonclurled by saying that scient ific men are agreed 
tha t  heat is a mon e of mot ion ,  and that the molecules of the 
most sol i d  bar o f  iron can move i n  a certain space with 
comparat i ve freedom, the oscillations being greatly in
creased w ith every rise i n  temperature. If, as already well 
known,  the molecules can move in all planes, then there 
couln be no valid objection 1 0  the idea of their rotation, in 
fact, they were known to rotate in the act of crystallization. 
Tlms,  according to Professor Hughes, magn etism is an 
end owment of every atom of matter. 

• 4 . ,  .. 
.�N IMPROVED CRUTCH. 

The accompanying illustration represents a crutch recent
ly paten ted by Mr. W. H. D. Ludlow, of La Porte Ci ty, 
Iowa. Through a hole in the l ower end of the crutch passes 
a steel rod w h ich extends up between the branches, t ermi-

nating in  a screw socket that 
receives a screw stem attached 
to the lower end of a yoke, and 
provided with a jam nut.. With 
this construction the prod may 
be turned, so as to project more 
or less from the end  of the 
c rutch , as required by circum
stances. The  two upper ends 
of the yoke are connected eccen
t r i c  a I I  y to the ends of the 
handhold, which is swiveled, so 
that when turn cd by the hand of 
the user the prod will be pro· 
jected from or withd raw n  into 
t he end of the crutch. Upon the 
inside edges of the branches of 
the crutch are fasten ed t w o  
lugs, so fixed in relat ion to the 
y oke that w h en the latter is 
turned past the dead cen ter, i n  
rotati l lg the b andhol d to pro
ject the point, the si des of the 
yoke will strike agai nst the lugs, 
kee ping the yokc in placc, so 
that pressure on the prod can not  
ilri ve i t  back 1 1  n ti l the hand hold 

�\��,,\\'\. is reversed. In the crutch made 
in accordance with this p I a n 

either t ile  rubber end or the prod may be used, as circnm
stances may require, the change from one to the other being 
instantly effected by turning tbe handhold .  The cut shows 
a fron t vie w and an enlarged section.  

.. 4 . ,  .. 
Bleaehlng and Oxidlzla£; Cotto n Goods with C hloride 

of Lilne. 

BY H. SCHl"JID. 
Vegetable fibers can be con verted ,  by thc action of che m i· 

cal agents, i n to a condition  resembling wool or other an imal 
fiber, in which state they take the dye without previous 
mordanting. A new method of accomplishing this, discov
ered by G. Witz, of Rouen, is based u pon the action of oxi
diz ing agents,  in acid or neutral solutioll s ,  upon textile 
fibers. 

Wilz's i nvestigations  h ave put an end to one of the most 
serious accidents in the bleaching process. The practical 
bl eacher is fam iliar with the fact that in steaming' bleached 
goods spots not infrequently make their appearance, which 
are e i ther the same color as the un bleached goods were, or  
have a reddish yello w color. ,Vitz has  p roved tbat they are 
caused by too strong a bleaching bath and by beiug left in i t  
too long,  since chloride of l i me, not  uniformly applied, and 
aided by the action o f  ai l' and light,  may prove very de
structive.  Hitherto it has been customary, if such spots 
appeared on  steaming, to increase tbe s trength of  the chloride  
of l ime bath, which likewise increased i t s  destructive action. 
The rotting of the filler caused by an inordinate use of bleach
ing material was attributed to its i mperfect removal ,  and 
they sought to remedy the  evil, and frequently in vain, by 
the use of antichlor. Witz substitutes a clear solution of 
chloride o f  l ime not excceding 0 '50 B. in concentration,  
and gives more effect t o  the operation by boiling with water 
and washing. 

Wi tz i n vestigated the oxidation or animalization of t h e  
fiber with a 4 p e r  cent solution o f  chloride o f  l imc. using 
methylen blue as test rcagent .  Stri ps of cotton were sus
pended for a long timc partially in and partially out of the 
cbloride of lime solution. After washing and removing th e 
chlorine wi th an alkaline bisulphi te  and acids, it was dyed 
with methylcu b l ue.  The portion that was in the bleaching 
solution took a faint  bl ue color,  while that which was just 
above took a dark blue color, showing that the carbonic  
acid in  the  atmosphere played an important part in  setting 
free the hypochl orous acid which oxidized t.he cellular 
tissue. Light and warmth have a favorable effect on the 
oxidizi ng power of the chlor ide of lime. 

The oxidized cotton not merely absorbs the anil ine dyes, 
but it decomposes the neutral salt s  of iron and alumina, 
fixing tbe bases. Vanadium especially is precipitated on 
tbc oxidized fiber, as is  readi ly  recognized by the ease with 
which an iline black is formed, even whcn the vanadium so· 
lutions are extremely dilute. The action of air upon cotton 
for ycars will produce tbe same effect as the hypochlorite 

j'eitutifi t �mtrieau. 
as proved by tbe test with methylen blue. LIght assists the 
action of the air. Hydrogen peroxide and ozone play the 
same part, but ozone attacks the fiber least in proportion to 
the beauty of the blue produced. Even wool and silk, after 
bei ng subjected to the action of ozone, take a deeper color in 
the dye bath than in their nOI'mal condition. 

To util i ze the new reaction for calico printing, Witz uses 
the chlorate instead of the hypochlorite. He prints upon 
the cloth with a saturated solution of potassium chlorate 
mixed wi th a little less hyd rochloric acid than i s  required 
to liberate all the chlorine,  thickened with gum tragacantb, 
and contai ning. 1 0  milligrams o f  vanadium in a l iter. 
Chromates can also be Hubstitu ted for hypochlorites. 

Dyestuffs can be divided iuto two classes as regards their 
behavior toward the oxidized cotton-attracted and repelled • 

The latter dye cotton that has not  been oxidized better than 
that which h as ;  to this class belong the acid azo-dyes, like 
Ponceau and Bordeaux, and acid dyes of  t he n ature of tbe 
phenols, phtbaleine, and the amine colors that have acquired 
acid characters by the introduction of acid gronps. The 
dyes that have bas ic  characters, l ike  rosaniline, constitute 
the  attracted colo:8. 

The dark side of the subject is that these dyes which 
have been fixed withont mordants  are un able to resist the 
action of even the feeblest alkalies, such as the soap hath . 

Witz's process is not l imited to cotton , wood fiber, silk, 
and wOCJl, but even horn , hair, scales, skin, feathers, 
sponges, and bones can be so changed as to have the same 
qnalities as the other fibers with respect to dyes. -Dingl. 
Jour. 

A New Test t"or Lead. 

BY A. WYNTER BLYTH, M.B.C.S. 
A SOlution of cochineal is prepared by boiling the ordi

nary commercial cochi neal in water, filtering, and then 
adding sufficient strong alcobol to insure i ts  preservation 
from mould. A few drops of th is  solution added to a 
colorless neutral or alkaline solution contain ing diss(,lved 
le!:.d, strikes a deep mauve blue to a red with a faint blue 
tinge, according  to the amount of lead present. The test 
wi l l  distinctly indicate a ten th  of a grain of lead per gallon 
in ordinary drinking water, and, by comparison with a so
lu t ion free from lead, much smaller quantities arc indio 
cated. 

In searching for traces of lead in water, it  is con venient  
to take two porcelain di shes ; i n to the one  place 100  c. c. o f  
t h e  water t o  b e  examined, and i n t o  the other a solution of 
ca'rbonate of lime in carbonic acid water, known to be lead 
free, and appl'Oximatively of the same hardness as the 
water to be examined ; then add to Elach can equal bulk of the 
coloring matter in quantity sufficien t to d istinctly tinge the 
water ; the colors may now be compared ; the slightest blue 
tint will be either due to l ead or (!op per ; for copper in  v ery 
dilute sol utions gives a similar tint, but in solutions of 1 t o  
1 , 000 or  stronger the hue i s  so d ifferent as  to  d ifferentiate 
the two metals. 

The method is within certai n limits applicable for quan ti
tati v e  purposes on the usual colorimetric principles. As a 
qualitative test, it is superior to hydric sulphide and more 
convenient. ·-.Analyst. 

----------_ .. �+' •• H'� .. �----------

WINDOW BEAD FASTENER. 

The engraving represents an i nvent.ion recently paten ted by 
Mr. H. F. N eumeyer, of Macungie, Pa. , by the use of which 

NEUMEYER'S WINDOW BEAD FASTENER. 

window beads can be fastened to the casing in such a way 
that they can be  removed, and replaced and fastened rean ily. 
The bolt, b, is provided at one end w ith a mil led head, c, 
and at the opposite end with a tnbular head , a, h aving a 
transverse slit forming two prongs, each of which i s  recess
ed to form hook prongs as shown in the detached figures. 
At the inner end of a hole througb the bead and into the 
casing, is held a screw ,j, which is  provided with a cross head 
that passes between the prongs, and i nto the n otches of the 
hooks on the head, a. The withdrawal of the bolt is pre
vented by a brad driven through the bead. 

After the bead has been placed against the casing, the bolt 
is pushed i nward until tbe head on the screw passes between 
the h ook shanks of the h ead, a. The bolt is then given a 
quarter turn , so as to cause the ends of the screw head to 
enter the notches of the hooks. The bead can thus he fas-

[APRIL 1 2 , 1 884. 
A. Saf'ety Ratl FaaLnlng. 

The drawing of railroad spikes, from the springing of tbe 
rails under the wear of engines and trains, is the cause of 
many accidents. An inventiou which promises to obviate 
th is  difficul ty has been made by Capt. Thomas J. Bush, of 
Lexington,  Ky. , interlocking bolts being med instead of 
spikes. Holes are bored in the tie on either side of the rail 
where the spikes would go, at such angles as to cross each 
other beneath the rail in the form of the letter X ;  the bolts 
have at their upper ends screw threads, which hold nuts 
squarely down on the flange of the rail, and one of  the bolts 
has a slot, into which the beveled lower end of the other 
bolt causes a shoulder thereon to lock, and thus b ind the 
rail firmly to the tie. A n umber of railroads are II n w  ex
perimenting with these bolts, among them the New York 
Elevated, the N. Y. Central , the Erie, the Pennsylvania, 
the West Shore, and the New York City and Northern. . '  . . . 

RIPPING ATTACHMENT FOR SCISSORS. 

Riveted to the inner edge of one of the handles of a pair 
of scissors and to the 
loop is a k n i f e cas
ing, in one e n d  o f  
w h ich is pivoted the 
blade,  which is held 
in the desired position 
by the usual form of 
spring at the back of 
the casing. When the 
blade is to be used for 
ripping seams, etc. , tbe 
scissors are 0 p e n  e d 
as shown in Fig. 2, 
so that t h e cutting 
e d g e s of the blades 
w ill be as far apart as 
po'sible, and the kn i fe 
is opened so as to pro
ject from thc end of 
the bandle. The at
tachment does n(,t in
t e r f e r  e in  any way 
with the use of the sci s
sors, as it is very COlll 
pact when the k[]i fe is 
shut.  This inven tion 

1 .  2 .  

has been patented by Francis S. Loockerman, of M.anokin, 
Md. 

Forma of' Planer Tooll!l. 

The form of the cutt ing port ion of tools used on iron has 
much to do with their useful  life and the result of their 
work. Some planer men in the machine  shop w i l l  not use 
for roughing any but a diamond point tool ; others do all 
their " first " work with a round-nose or U tool , and both 
finish with a square-nose tool. Tbere ' i s  a planer tool that 
should be known and encouraged, that can be used either as 
a roughing or as a finishing tool . It may be described as a 
side tool for the lathe, curved around to make a "  spoon " 
form, as understood by lathe and planer men. The tool 
takes the weight and pressure of the cut at its lowcst lind 
strongest point, and the for ward uprising portion cleans the 
surface way, while the ba ckward uprising porti on finishes 
the deep cut. Properly made and properly used, such a 
cutter is as good as two-if n ot three-cutters in onc. A 
p ractical, experienced planer man said recently, t hat he had 
IIsed a tool of tbis shape on cast iron, with a one-eighth of 
an inch feed, for four hours without gdnding, and got bet
ter work as to exactness than was possible with a diamond 
point 0 1'  a round-'!ose tool. • � I • •  

The .. l.tteIDpt to Change the Paten t Laws. 
" Every important manufacturing concern from Maine  to 

California is  experhmcing the withering effects of this un
called for agitation. Fools may rol l back an d stay the tide 
of invention which is sweeping over the l and, that may de
stroy our industrial progress, and bring ),uin and havoc by 
tlleir action, but they can gi-l-e no recom pense in return for 
their deeds of vandalism. Is it not time that 'manufacturers, 
inventors, indeed business men of intell igence everywhere, 
should let th eir  voices be heard in tbis matter ? Every sena
tor should be fai rly deluged with letters o f  remonstrance 
against the bills now before the Senate. And these letters 
should all be carefully written .  Senators ought to know tbe 
feeling of tbe people in relation to these measures, and good 
sound reasons should be urged for their defeat. 

This is a matter of  vital importance, and no t ime should 
be lost in demonstrating to Congress that the American n a
tion is not ready or w i lling to do injusticc to o ur i nventors .

even to accommodate the crowds of moon shiners or in
fringers, who, lackin g  brains to i n vent lnything themsel ve s, 
are only too wi lling to purloin thc discoveries of those who 
can . " -Industrial World. _"�'--4.�' ... _- .. -------

NEW subscribers to the SCIENTIFIC A MERICAN and SCIEN· 

TIFIC AMERICAN SUPPLEMENT, who may desire to have 
complete volumes, can have the back numbers of ei ther 
paper sent to them to the commencement of this year. 
Bound volumes of the SCIENTIFIC AMERICAN and SCIEN

TIFIC AMERICAN SUPPLEMENT for 1883 may bc had at this 
office, or obtained through nf'WS agents. 

All the volumcs of the SCIEN'l'IFIC AMERICAN SUPPLE-

tened on or released from the casing very eas i ly and MENT from i ts commencement, bound or in paper covers, 
rapidly. may be had as above. 
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ENGINEERING INVENTIONS. 

A rotary engine has been patented by Mr. 
trohn T. Davis, of New York city. '.rhe construction 
covers two hemispheres and two cones arranged there
In, with a s lot through their centers for the piston, t,he 
cones forcing the piston around the sphere to give 

motion to the shafts, the steam being cut off at the 
largest Brea of the steam chamber by the other balf  of 

the piston passing through the same point. 

.. . . . .  

MECHANICAL INVENTIONS, 

An engraving machine has been patented 
by Mr. Ira R. Beam, of Dryden, N. Y. It is for engrav
ing jewelry, watches, plates, etc., and has balding 
devices with w i de range of adjustment, improved con
struction and arrangement of the engraving tool and 

the apparatns for working it, and also for holding the 
copy, from whi ch the movements of the engraving tool 
are directed by a style . 

A friction pulley h as been patented by Mr. 
Volney W. Mason, of Providence, R. I. A counter 
balance is com bined w i th the shoe, the latter being 
mad". with an attached counter balance, and tbere i s  a 
method for throwing shoes in and out of contact with 
the pnl ley, the principal object of the invention being 
to counteract the effect of centrifugal force in tbe work
ing parts of frictIOn p u lleys. 

• •  • 
AGRICULTURAL INVENTIONS. 

An improved seed planter has been pat
ented by Mr. Wi ll iam L. Hutson ,  of St. Lawrence, N. C. This invention covers a special construct.ion of a 
plow with removable hopper and means for dropping 
and covering I he seeds, the space between the hills of 
seed to be regul ated by driv ing wheels of differen t 

sizes, and the height of tbe plow beam to be regulated 

by an adjnstable bolt. 

-------� ... �-----

MISCELLANEOUS INVENTIONS, 

A folding table has been paten ted by Mr. 
Wilham W. Quigley, of Santa Ana, Cal . The invention 
consists in a Ekirt board with a recess in one edge, w i th 
snpport.s at that edge on ly, for receiving and supporting 
a skirt while the same is being sewed, so that all parts 
cau be easily reached by the seamstress. 

An improved pump has been paten ted by 
Mr. Luis G. Careaga y Saenz, of Puebla, Mexico. It is 
simple and easy of constrncti on , not apt t.o get out of 
order, will raise large quantities of water with b u t  l i ttle 
loss of power, and is not likely to be clogged by sand 
or other analogous impurities . 

A process of removing oleine from linseed 
oil has been patented by Mr. Thomas H. Gray, of 
Brooklyn . N. Y. It consists in main taining t h e  oil at a 
temperatnre of 110° F., and in a state of agitation for a 
certai n  time, then mixing therewith a saline solution, 
drawing off, and washing the purified oil with water. 

An artificial leg has been patented by Mr. 
Ed gar· D. Richmon d , of Hart, Mich. Tbe invention 
consist;g..jn i m provements in the construction of the 
knee, ankle, and toe j oints, with special arrangement 
for the suspension t'trap, the extension spr ing, and the 
thigh and lower sections of an artificial leg for thigh 
amputations. 

An electric alarm for spring clocks has been 
patented by Mr. Edward Jungerman , of Gettysburg, 
Penn. An electric ci rcuit is appl i ed to a spe cial form 

of clock, with contact points, to be closed by the ex
pans i on of the mainspring, whereby an andi ble s ignal 

m ay be given on a bell , or one made at a point remote 
from tbe clock, 

Smoothing the inner surface of wooden 
tubing forms the subject of a patent i ssued to Mr. 
Merrill  F. Wilcox, of Bay City, Mich. The metbod 
consists in forcing through said tubes a rapidly rotat
ing smooth steel plug, s l ightly larger than the bore, 
and distributing resin or like substance for glazing 
the inner snrface in advance of the rot ating smoother. 

An improved bee hive has been patented 
by Mr. Joshua Vanzandt, o f  Seward, Kendall County, 

Ill. The body has comb frames and a bigh cover, wi th 

a honey board having cleats or flanges upon the edges 

of i ts lower s ide.  and with gauze-covered openings , so 
the board is I<ept ont of contact with the comb frames, 
and tbe moist  air is allowed to escape freely. 

A side walk curb and mrface case for elec
tric wires has been patented by Mr. Richard Wylie, of 
Napa, Cal. The i nventi on consists in a case made of 

grooved castings or blocks along curbs and across the 
streets at the crossings, wHh easUy removable covers, 
and with corner pieces, all spec ially adapted for tbe 
easy laying, repair, and adj ustment of wires. 

A process for coloring and bronzing leather 
has been patented by Mr . I,orenz Klopfer, of Municb. 
Germany. The leatber is wrapped in a cloth moistened 
wi th water and milk, washed with a mixture of white 
of egg, glycerine., and water, covered with a varnish 
and then a flexible collodion componnd , followed by a 
coating of size or similar mixture, to which the metal 
coating i s applied before the mixture has become dry. 

A hat pouncing machine and lathe has been 
patented by Messrs. Wi l l e t  Thompson and Joseph A .  
George, of Brooklyn , N. Y .  The pouncing machine 
has a special form of counter balance, to prevent swag
ing or lnrching movement, so the machine can be run 
at a high spe�d, and there are means for shifting tbe 
position of the sti ll  poin t, to adapt the macbine for 

tnrning bat blocks and other i rregular forms. 

A wire fence stretcher and splicer has been 
patented by Mr. Jonathan E. Pierce, of Deming's 
Bridge, Texas. In tbe ends of an open box is j onrnaled 
a screw, one end of which is prolonged , and has a 
vertical bevel pinion,  a rotary motion being imparted 

to tbe screw by pinions, while springs force together 
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the ends of levers to grasp an end of broken fence 

wire. 

A combined cane and cigar case has been 
patented by Mr. David Lee, Jr., of Mount Willing, Ala. 

The cane is hollow, and the cigars are so placed tbere

in, one above another, that a spiral spring in the bottom 

will force each one successively to tbe top, a remov

able tnbe adapting the space to sizes of differen t  
thickness , and a match receptacle being provided for 
in the handle. 

A mill feeding device has been patented by 
Mr. James B. Allfree, of Cumberland, Md. The inven· 
tion covers a shoe with a trough, to osc illate laterally 
to the path of the grain, the bottom of tbe trough being 
lower than its delivery edge, the shoe having a steep 
incline therefrom aud a gate acting therAwith ,  in order 
to spread the grain and deliver it in an even sheet the 
wbole width of the delivery. 

A riding saddle has been paten ted by Mr. 
William Frazier, of West Alexander, Penn. It i s  made 
of India rnbber or its compounds, and i s  cheap, dur

able, and elastic, having no tree to break or sewing to 

rip, and i s  n o t  l iable to b e  injnred b y  exposure t o  rain .  

The body o f  the saddle i s  made i n  one piece i n  a monld , 

and the whole may be shaped to prevent contact with 

the spine and withers. 

A revolving map stand has been pate nted 
by Mr. Henry E. Hayes , of Brooklyn, N. Y. The base 
block has screw rod and nuts and a triangular socket;  a 
revolviug top block has sockets, snpporting rods fitting 
into the sockets, a wedge block for securing the lower 
sapporting rods in place, and a suspension rod for the 
upper supporting rods, all to promote convenience in 
exhibiting maps, charts, etc. 

A spring board wagon has been patented 
by Mr.  John C. F. Hartis, of L i t l leton, N. H. A foot 
board is monnted on the spring board by spr ings more 
yielding and baving longer range of movement than the 
spring board �tself, to protect tbe feet of the rider from 
the bennmbing jar of the spring board, and tbere is a 
uovel arrangement of springs With the seat to render its 
motion easier. 

An improved inserted tooth fastening for 
ice plows bas been patented by Mr. John G, Roden_ 
stein, of Staatsburg , N. Y. The invention consists in a 
fast ening with a stop plate having a specially s l iaped 
head at  its upper end and a shoulder at  its lower end. 
with a wedge key having a screw and a nut on its 
upper end to adapt it to be inserted betwAen the parts 
of a plow beam, to clamp an inserted tooth against  the 
edge of a plow plate section. 

A safety stop for elevators has been pat
ented by Mr. Ellison Saunders, of Austin, 'l'exas. A 
lever is pivoted to the bottom of the car, witb a spring 
fOJ' throwing it into positi on '  transversely to the car 
bottom, 80 that the ends of t he lever can catch on bori
zontal bars on tb .. sides of the elevator shafts, a rope 
on one end of the lever to the Car cable keeping the 
spring tant and preventing it from throwing the lever 
un less the elevating cable brakes. 

An apparatus for manufacturing illuminat· 
ing gas has been patented by Mr. James J. Shedlock, 
of Barnet, Eng. ; with the retorts for first distilling the 
tar, the condensing devicAs and tar recep tacle, is a ver
tical retort, having a feed pipe at i ts upper end:connect
ed with the tar receptacle, and an outlet pipe for gas 
leading to the mains, the retort being adapted to be 
filled with coke, and connected w i th a superheated 
steam coil, so all the vo latile bydrocarbons will be con
verted into permaneut gases. 

An improved railway gate has been pat
ented by Mr. Lawrence C. Walsh, of Webster. Mass. 
The object of tbe invention i s  to provide a simple and 
trustworthy means for closing railroad crossings on the 
approach of traine, for which pnrpose a snitably Sized 
gate is so hung by pulleys from a bar above that tbe 
gate may be rolled to one side and back again by wire& 
or levers properly connected with a stati on, or by 
mechanism in position to be operated by passing 
triiins. 

NEW BOOKS AND PUBLICATIONS. 

NEW YORK STATE SURVEY. Report for the 
year 1883. By the Board of C9mmis
sioners and James T. Gardiner, Director. 

In 1876 tbe first accurate trigonometr ical survey of 
the State o f  New York was commenced, a work which 
has since been prosecuted in a maimer whicb reflects 
credit npon the Board of Commissioners and upon the 
able d irector in charge and hiJ ass istan ts . Durin� 1883, 
beyond the general work of tbe survey, considerable at
tention was given to the hydrography and drainage of 
Ningara, Erie, Genesee, and Orleans Counties. at the 
request of the State Boal'd of Health , the resn l ts reached 
in which have, also, an important bearing tm questions 
relating to the mai ntenance of water dnpply in streams . 
These reports have been growing more valuable each 
year, but now have an added interest, as people are more 
earnestly looking into the matter of forest preserva. 
tion , average rainfall, and tbe maintenance of the larger 
streams and navigable cbannels of the State. 

SHAVINGS AND SAWDUST ; A BOOK ON W OOD
WORKING MACHINERY. By John Kane,  
" O bserver. " C. A. Wenborne, Buffalo, 
N. Y. Price, $ 1 . 50. 

This book , �onsisting largely of articles formerly 

pnblished in tbe Lu.mber World, is the work of a prac
tical man, and speaks as with the anth ority of an experi
enced workmen on the design ing, construction, care, 
and operation of machinery used in planing mills, sash, 
blind, and cabinet factories, car sbops, etc. It is well 
calculated to be of valne to pnrcbasers and owners of 
machinery, and bas mnch of instrnction and needed 
warning for inexperienced or careless operators. 

THE GLASS DEALER'S READY RECKONER. A series of tables of snperficial measurement, from 1 to 
132 m. in width by 2 to 180 in. inJength. Jobn Thorpe, 

New York. Price, $1,50. 

I Pumps-Hand & Power, Boiler Pumps. The Gonlds 
Mfg. Co., Seneca Falls, N. Y., & 15 Park � .. �ew Yo11k. 

--------------------------------------
For Freight and Passenger El evators send to L. S. 

A CLERGYMAN'S REMARKABLE EXPERI- , Graves & Son , Rochester, N. Y. 

ENCE. Best Squaring Shears, Tillners',  and Canners' 'I'ools 
Evidence of the wonderful resnlts which are follow- at Niagara Stamping and Tool Company, Buffalo, N. Y. 

ing the use of Compound Oxygen accnmulates with an 
almost . Jwilderlng rapidity. There seems to be no 
phase of bodily suffering, and no type of disease, which 
this subtle  agent will not reach. The subjoined com· 
munication gives the history of ODe of a class of cases 
especially found among c]ergymen and aU professional 
men and brain workers. The changes wrought in three 
months, as reJated by the writer t are truly marvelous. 
From a state of physical and nervous prostratton. which 
had become alarming, he was restored to such vigorous 
health that. to nse his own language, " I  found myself 
able to prp-ach Sunday morning, teach a Bible class of 
seventy-five or a hundred after sermon, attend an 
afternoon service often, and preach to a congregation 
of a thousand persons in the evening. and say in truth, 
at the clpse of my evening service, that I was not con
scious of any more weariness than when I began in the 
morning." 

This seems almost incredible, but Dr. Cushing, pastor 
of the First M. E. Church, Rochester, N. Y., Is a clergy
man of wide repute, and no one who knows him w il l  for 
a moment question his statement. It is given herewith 
in his own words: 

16 N. Fitzhngh St ..  Rochester, N. Y., 
Jannary 11, 1884. 

DRS. STARKEY & PALEN: Dear Svrs: It Is nearly four years since I first used 
Compound Oxygen. I have often spoken of its effects 
to others, but; have never, I think, made any statement 
to you. There are others, doubtless, who would be glad 
to know of its effects in a case like mine. I was not sick. 
though my strength had been greatly impaired by sick
ness in earlier life. But for fifteen years I bad been 
carryinjl very heavy burdens and doing very hard work. I found myself gradually losing the power of endurance, 
so that my worK left me too much exhausted. I could 
see that my whole nervous system was giving way; that 
there was a manifest lack of vital force. This was most 
apparent and most alarming wben I went to my study. 
There I discovered a lack of the usual quickness of per
ceptiorr-a lack of power to hold on. My mind was losing 
its grip, At the point where I needed most strength, I 
found it suddenly failing me. This alarmed me, though I am not aware that my friends had discovered :t, Con
nected with this case was a lack of tbat physical vigor 
necessary for good digestion, and a consequent lack of 
nutrition. Sleep was fitful, insufficient, and unrefresh� 
ing. Under these circumstances I began the use of 
Componnd Oxygen. At first I saw no results. After a 
time I observed my d igestion was much improved. More 
restful s l eep followed. At the end of three months I 
fonnd myself able to preach Sunday morning, teach a 
Bible class of seventy-five or a hundred after sermon, 
attend an afternoon service often, and preach to a con
gregation of a thousand persons in the evening, and 
say in truth, at the close of my evening service, that I 
was not conscious of any more weariness than when I 
began in the morning. My sleep was as refreshing on 
Sunday night as on any other nigh t  of the week. M y 
mind has never worked better than during these four 
years, and in no other time of my life could I d a  as much 
work, or dq it with as much ease. • 

I do not nse the Oxygen now nnl ess [ find myself 
getting a little weary. Then a resort to It for two or 
three weeks puts me in normal condition again. 

This is my'experience, and I have much reason to be 
gratefnl for it. Sincerely, 

CHAS. W. CUSHING, D.D. 

Many other eminent clergymen bear testimony to the 
efficacy of Compound Oxygen as a curative agent. It is 
also unequivocally indorsed by such leading public men 
as Hon. W. D. Keney, Member of Congress from Penna.; 
Judge Flapders, of � ew York City. for many years l aw 
partner of Vice-President Wheeler ; T. S. Arthur, the 
veteran author and temperance writer ; and Wm. Penn 
Nixon, publisher of the Chicago Inter-Ocean. 

Drs. Starkey & Palen, 1109 and Ull Girard St., Phila
delphia, are the sole dispensers of this remarkable cura� 
tive agent, and will send, without charge, their Treatise 
on Compound Oxygen, giving all desired information in 
regard 1;0 ft, to any one who will write to them, 

.The Ohal'gefor InsertioTl under this head is One ])ollar a line foJ' each insertion ; about eight words to a line. 
Advertisements must be receiVed at publication OjfiCf 
aseal ly as Tkul'sduy m01'ning to appeal' in next issue. 

Lathe" 14 ir.. swing, with and wi t.hout back geaM and screw. J. Birkenhead. Mansfield. Mass. 

If an invention has not been patented in the United 

States for more than one year, it may sti l l  be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address MUnn & Co., SCIE "TIFIC AMeRICAN Patent 
Agency. 261 Broadway, New York. 

Guild & Garrison's Steam Pump W orks, Brooklyn , N. Y. Steam Pumping Machinery of every descrip
tion. Send for catalogue, 

For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 
Pre�ses & Dies .. Ferracute Mach. Co., Bridgeton , N. ,J, 
Supplement Catalogue.-Persons in pursnit of infor· 

mation on a.ny special engineering. mechan ieal, or scien
tific subject, can b ave catalogue of contents of the SO[· 
ENT I F I C  A�l Int I CA r-;  �UPPL I�M IC l\ T  sent to them free. 

The S UPPJ,I�l\IE;\' �' contains lengthy articles embracing 
the whole range of engineering, mechani CS, and physi
cal science. Address Munn & Co . ,  Publishers. New York. 

Machinery for Light Manufacturing, on band and 
built to order. E. E. Garvin & Co . •  1 39 Center St., N. Y. 

Im proved Skinner Portabl e  Engines. Eri e, Pa . 

Straight Line Engine Co. , Syracllse. N. Y. Best in 
design, materials, workmanship, governing; no packing • 

Nickel Plating.-Sole manufac i urers cast nickel IIn
odes, pure nickel salts. polishing compositions. etc. Com" 
plete outfit for plating, etc. J;lanson & Van WiJ;lkle . 
Newark, N, J., and 92 and 94 Liberty 8t .. New York. 

Catalogues free.-Scientific Books , 100 pages ; Electri-
cal Books, 14 pages. E. & F. N. Span , 35 Murray St . •  N. Y. 

American Frlllt Drier. Free Pamphlet. See ad . . p. 2.21. 
Curtis Pressure Regulator and Steam Trap . See p. 222, 

Brass & Copper in sheets ,wire & blanks. See ad.jJ, 222. 
The Chester Steel Castings Co. , office 407 Li brary St., 

Philadelphia, Pa . .  can prove hy 20,000 Crank Shafts and 
15.000 Gear Wheels. now in use. the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Plmches, and '.rube 
Expanders . R. Dndgeon . 21 (]olumhia St . .  New York. 

Friction Clutch Pnlleys. D. Frisbie & 00., Phila. 

Tight and Slack Barrel Machinery a specialty. John 

GreenWOOd & Co., Rochester, N. Y. See illus. adv. p. 222. 
C U l.ters for 'Teeth of Gear Wheels formed entirely by 

machinery. The Pratt & Whitney Co. Hartford, Conn. 

Woodwork'g Macb'y. Rollstone Mach. Co. Adv . ,  p . 222. 

C. B. Rogers & Co .. Norwich ,  Conn.,  Wood Working 
Machinery of every kind . See adv., page 221. 

HINTS '1'0 CORREHPONDEN'l'S. 
No attent i on will be paid 1.0 commnDlcati ons unless 

accompanied with t.he fnll DaIDe and address of the 

writer . 
Names and addresses of correspondents Wil l not be 

gi ven to inqll irers . 
We renew our request that correspondents, in referrin g 

to former answers or articles, will  be kind eno1 lgh to 
Dame the date of :,he paper and the page, or the number of the questi on . 

Correspondents whose inqui ries do not appear af t.er 
a reasonable t.ime should repeat t.hem. If not I.llen pub
lished, they may conclude that, for good reasons, the 

Editor declines them . 
Persons desiring special information which is pu rely of a personal character, and not of general i l l t.erest, 

should remi t from $1 10 $5, according to the Sll bject,  
as we camlO!. be expecte,l to spelHl time and lahol' to 
obtain such i nformation without re m u n erati on . 

Any nu mbers of the SCIENTIFIC AME£uC A N  S [JPJ'u�
MENT referred to in (hese col umns may be had at. the 
office. Pr i ce I II ceUl S each 

Correspondents sending samples of minerals, et,c . ,  
for examination, should be careflll to d i stinctly markor 

label their specimens so as to avo i d euor i n their i denti-
All Books OD Electricity, cheap. School Electricity,N. Y. fication. 

SCIENTIFIC' AMERICA.�. complete since 1860, each 
volume stitched in paper cover at 75 cents. W. G. 
Starke, ZaneSvill e, Ohio. 

Wanted.-Patented arti cles or machinery to make 
and introdnce. Gaynor & Fitzgerald, LeXington, Ky. 

Many of the most prominent engineers testify to the 
snperiority of the Selden Patent " Rnbber Core " Pack
ing for steam and hydraulic use. It is manufactured 
by Randolph Brandt, 38 Cortlandt Street, New York. 

Patent for sale.-$l,ooo cash will bny t.he U. S. patent 
for " Perfect " Potato Parer. Patented February 27, 1883. 
Best in the market. Send $1.00 for sample. J.  A. Moffat, 
118 Bay Street, N. Hamilton, Ontario, Canada. 

Sewing machine. water c loset, & other light castings 
made to order. Lehigh Stove & Mfg. Co., I,ehighton, Pa. 

" How to Keep Boi lers Clean." Book sent free by 

James F. Hotchkiss. 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boller Works, Buffalo, N. Y. 

Railway and Machine Shop Equipment. 
Send for Monthly Machinery List 

to the George Place Machinery Com pany, 121 Chambers and 103 Reade Streets, New York. 

The Hyatt filters and metbods guaranteed to render 
an kinds of turbid water pure and sparkling, at economi
cal cost. The Newark Filtering Co . ,  Newark, N. J. 

If yon want the best cushione,i Helve Hammer in 
tbe world,  send to Bradley & Company, Syracuse. N. Y. 

Iron and Steel Drop Forg;ngs of every description . R. A. Belden & Co . , Danbury, Ct. 

" The Sweetland Chuck." See ad. p. 188. 
Hoisting Engines for Mines, Quarries, Bridge Bni lders, 

Railroad Construction, etc. Hend for catalogue. 
Copeland & Bacon, New York. 

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

-------

(1) W. A. E. asks : How i s  the gelatine 
made which the plaster of Paris workers use for their 
mould s ?  Can I find a book on this kind of casting? A .  The gelatine used for moulds is  made by soaking 
good white or l ight col ored glne wi tb a little water unti l 
it is thoroughly swelled ; have no exce�s of water. Then 

add four times its weigb t of glycerine. Melt an d s lir, 
keeping up tbe heat for an h our to boil 011' the water 
tbat was in the glue. If too hard , add glycerine ; if too 
soft, add soaked glue, reheating cac h time unt i l  you !let 
the exact consisten ce for monlding ; pour your moulds 
hot;  grease the matrix. 

(2) C. S. F. asks : Which is the better way 
to se t a small circular rip saw (14 i n.)-so that It wi l l  j u st 
reach through the stull', or lower the table that i t, wi ll 
move perpend icularly ? Whic!: m�thod req uires the most 

power? A. A saw cuts easier across the grain� Cut

ting at the top of the saw is len gthwise of the grain of 
the wood , and Cllts harder and of course takes more 
power. Saws cut easier or with less power with the top 

of tbe table as near the center as possible , or 80 tbat 

the flange that holds tbe saw just clears tbe stuff to be sawed. This is the practice with the makers of frames. 

Sometimes tbe tables are made to raise for some �pe

cial purpose-not for the saving of power. 

(3) J. B. W. asks for a formula for the ve

locity of steam in steam pipes nnder different heads. 
A rule that can be IIsed to fin d the area of s team pip/is 
what I desire. A. Yon will find tbe form u la for flow 
or velocity un der different pressures, also table of velo
(':itjes, in Clark's "Manual lor Engineers." ,pages 890, 895, 

etc.:  they are too large to extract and send in a written 
communicat.ion. For ordinary air pressure engine 
st.eam pipes of area one-twelfth to one-fifteenth the 
area of cyl inder will do well ; the grecte!' Ule speed of 
the engine, tbe larger the pipes. 
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(4) H. W. S. says : I have long noticed in 

church or oth�r ;public aasemblies, the women almost 
ulliversuJly sit upright in a natural attitude, whi le men 
rumoRt universally take a lounging po sition, leaning on 
one hand, or witu  back much humped, or  with one leg 
over the otuer, or in some other unnatural position 
CIlill there be any reason for the dtil'erence except fool
ishly contracted habitp  A. The ungraceful attitude of 
the men is doubtless owing to careless habits. The 
erect aud finely developed physique of the ancient 
Egyptian womeu was said to be due to the habit of car
rying water pitchers on their heads; bonnets and hair 
suffice for modern ladies. 

(5) W. M. P. writes : 1. We are about to put 
in three 5 ft. by 16 ft. boilers, forty-four 4 in. 
tnbes. I contend that it is not safe to carry the fire 
over the shell of the boiler to the stack or chimney; 
others contend it is safe, and some boiler makers claim 
it is the proper way to set a boiler. A. Returning the 
fiue over the top of the boiler Is much practiced for 
economy, and is perfectly safe. The arches must bear 
upon the side walls and be thoroughly stayed, because 
the arch has It tendency to push the walls apart, 
which is the only objection. 2. What size fiue do we 
want to build in the chimney for 3 boilers 5 ft. by 16 ft., 44 4 in. tubes, fumace 5 ft. square, to each boiler? Also 
would you build the flue larger at top than at bottom to 
burn shavings and wood P A. Build the fiue 4 ft. Equare 
(16 square feet area) for shavings. The universal way 
is to build stra ight inside and taper outside. Do not 
know that there is any gain in widening toward the 
top if a straight fiue is large enough. 

(6) C. S. writes : I want to use a rope and 
pulley , and at a certain point on the rope there is a 
clutch or grip brought against the .ame to hold the 
rope and its load, but the grip wears the rope in a 
short time. Is there nil su bstance that could be put on 
the rope to prevent the wear ? A. A rub her varnish 
upon the rope would give it more stickin ess, but the 
kind of grip that you describe will tear anything 
that you may put on the rope. Instead of the short 
hold of your grip on one side of the rope, make a 
groove in two straight pieces of lignum vitro and fasten 
one piece near the pulley so as to bear on the straight 
part of t,he rope. Fasten the other piece to a lever op
posite to the first piece, so that you can grip a long 
surface of the rope at once; then you will not have to 
press so hard. 

(7) J. S. K. asks : How is the cost of grad. 
ing the bed of a railroad through an nnbroken coun try 
easiest and best determined? The land is of a sandy 
soil, and quite level, with an occasional small swamp 
to cross. A. If you can run your road so that the cuts 
and fllls will be equal to each other, Ihe subject is very 
much simplified. The cost of excavating is computed 
at so much the cubic yard, the prices heing affected by 
the quantity and qua l i ty of the mater ial and the d ispo
si tion of it; If  there is not excavated material enough ,  
the cost o f  filling i s  ascertained b y  the same method. 
If the swamp cannot be readily fllled, you can compute 
the cost of pil ling at so mnch the pile or running foot. 
The cost of ballast, ties, and rails can be obtained upon 
any given length of road. 

(8) G. F. L. asks : 1 . What load will a flat 
hoat 15 ft. wide and 40 ft. long, carry ? A. If the scow 
outline is a parallelogram with vertical sides aud ends, 
it will carry one ton te each one inch addit ional dranght 
of water infresh water. 2. If hoat empty sinl's in water 3 in., how �ruuch l oau will it take to sink it down to'4 in., 
then inch by inch to 12 in .  deep? A. If boat of same 
dimensions, 4 tOilS will ilink it 4 in. ,  and 1 ton for eacb 
additional inch. 

(9) W. S. asks how to read the indicator or 
registering dia.!s of an ordinary gas meter, and also de
scribe the cold water annealing process P A. For read
ing your meter dial commence at the right hand dial ; it 
is marked 1 thousand, which means for tbe whole c ir
clli t each division is one hundred cubic feet. 'rhe se
cond dial hand turns to the left on account of the con
struction of the gearing upon tile inside for simplicity; 
this dial is marked 10 thousand, each division reading 
one thonsand. The third dial hand al'(ain turns to the 
right, and is marked 100 thousand, which also is the 
sum of the whole circuit, each division read ing 10 thou
sand. A lways enter theflgurefollowing the hand (not 
before) in the way the hand is turning. Enter each 
figure, and place 00 at the right. The small dial marked 
cubic feet is not used except for testing. Water an
nealing of steel is simply heating the piece to a full 
red heat; lay it in some dry ashes or lime until it 
ceases to be red, or what is cal led a black heat, then 
plunge in warm water-80° to 100°. This makes steel 
soft for die cutting. 

(10) E. C. O. wri tes : 1. I h ave an iron cyl
inder 50 in. internal diameter, 3 ft. long, and Ys ill . 
thick. This cylinder is placed i nside of a somewhat 
larger cylinder whose internal diameter is 51%: in., 
leaving a space between the concentric cylinders 
of � in. This space is tightly fiiled with water under 
pressure of 1 atmosphere. The ends of the cylinders 
lire closed with heavy iron plates capable of with
standing almost any pressure. Now, how much exter
nal pressute per square inch will this double cylinder 
stand, supposing it  were placed insid e of a larl'(e iron 
box and water pumped into the i ron box by hydraulic 
pressureP A. Under tbe conditions you name, i f  your 
cyl inders �re of the same thickness and quality, you will get, theoretically, the combined strength of the 
two. The intervening water jacht permits of th is .  
But if you make the cylinders with fiat heads, the ques
tion of distortion comes in. the problem becomes much 
more complicated, and the power of resistance of your 
cylinders will be greatly reduced. The t,wo cylinders, 
if made of I'(ood qual ity of wrought i ron and with heads 
of oroper form and strength, sbonld s ll stain practically 
an exterior pressure of 200 pounds per sqnare inch. 2. A log 16 ft. long and 4� ft. in diameter with the ends 
somewhat pointed is floating in a lake with about an 
inch of it. npper surface projecting above the wa ter. 
The log weighs 8,000 pounds. How much forward 
traction will it require to pull the log slowly? A. Tbis 
cannot be answered, as- no form of ends, condition of 
surface, or velocity is  given : you will find the resu l ts of 
experiments in towing logs in Beaufoy's . .  Nautical Ex
perlmen ts. " 

J'titufifi t �mtritau+ [APRIL 1 2, 1 884. 
(11) J. M. H. asks : What will whiten the using too pointed a tool with too coarse feed, the fit one of which would receive the perspiration and permit 

ivory keys of an old organ that have turned yel low by presenting a surface of being threaded. When the it to drip and run off, and the other could take the paper 
standing in a church? A. Bleach them by treatment wheel is pressed on, it may go on With the required hanging. 
with hydrogen peroxide ;  see SCIENTIFIO AMEBICAN pressure, butthe broken ridges left by tool jar out and (28) W. F. T. writes : Have steam yacht ;  
SUPPLElIIENT, No. 339. allow wheel to slip. length of keel, 45� ft.; length over all ,  56 ft. ; heam, 10 

(12) R. H. M. writes :  A. has a circular (17) S. P. w ri tes : 1. Can I make the tele- ft. ; draught of water, 4 ft. ; engine, 25 horse power; 
farm containing 80,000 square rods. What will be phone, Fig. 4, SUP. 421, for my own use and experimenta diameter of cylinder, 9Ys iu. ; length of stroke, 9� in. 
the diameter of three small circles inside of large purpose, but not to sell P A. You can make it for ex We are nsing 43 in. 3 bladed screw. 1. Would we gain 
circle, so they will just touch each otherP A. For the periment, but not for nse or sale. 2. W hat is the be in speed by using 4 bladed screw? A. We think not. 2. 
solution of your problem-rule for finding the diameter:  kind of glue for sticking carbon to wood and ferrotyp If so, what s ize would you recommend? A .  Your pro-
divide the area by 0'7854, and the square root of the etc. ? A. Use gutta-percha and pitch equal parts melt peller would do betler if 3 or 4 in. targer in diameter. 
quotient will give the diameter of the circle. 'l'hus: ogether. 3. What would be about the power of t , If you have ample boiler, you may get increased speed SO,OOO ynamo in SUP. 161, enlarged five times? A. If you pro- by making a propeller 3 or 4 in. larger aud of less pitch 
__ sq. rods = 101,85S·9. t'101,S58'9 = 319'1 rods se to make a large dynamo, it would be best to make than the preseut one. 
0'7854 . it fter Siemens' recent pattern . (29) S. B. D. asks : What size wheel he 
d iameter. Lts half diameter is ] 59'55 rods. 'l'he center of (18) C. N. S. asks the best plan to moisten should use tor a yacht 35 ft. long, 6 ft. wide, 3 ft.  deepr 
the great circle is  the apex of tbe two sides of a hexa- the atmosphere of a closet or chest by cold water alone? When not loaded draws 18 in. at the how and 28 in. at 
gon around the proposed small circles. The ratio of A. By rearranging the shelves you might get room the stern. Engine, 4 x 6; boiler of steel, 27 x 46; flfty 
the sides of hexagon to the radius of it. inscribed circle enough next to the top above the shelf to slid e in a 1� in. fiues; p i tch of shaft, 1 i n .  to the foot. A. Two 
is 1' 156 to 1, which by adding equals 2'156 = the semi- shal low tray of water. witb. partitions staudin,\{ about 2 feet 8 in. diameter and 3 ft. 4 in. to 3 ft. 6 in. pitch; we 
diameter of the great circle in semi-diameters of the in. above the water, with cotton or linen cloth folded doubt if you have boiler enongh for good speed, 
lesser circles. Then from above over them so as to dip into the water, which will great- (Be) J. M. La B. asks : 1. Which is the best 
159'55 Iy increase t be snrface for evaporation. 'I'be shelves way to put a patch on a boiler-to rivet, or with patch 
-- = 74 rods = semi. (Uameter of lesser circles, 148 should be of sla l s, or with an open space at the back bolts? A. Riveting it on. 2. What lap should the sheet. 

2' 156 and frout for circulation of the moist air. of a boiler have, sLoe vf boiler 17 ft. long, 66 in .  dia-
rods being their diameter. (19) C. W. H. asks : What will case harden meter, iron % in. thick, and seventy-two 4 in . fiues, and 

(1 3) F. J. M. asks : Is there in successful malleable iron, and directions for use ? I bave tried at what pressnre would they be safe with only :Va in . 
operation any motive power (other than the steam prussiate of pota.h, and it does not harden the surface. lap ? A. If single riveted, and using %: in. rivets, 
eugine) for propelling small boats and launches? A. A. Make a powder of common salt S parts by weight, the lap should not he less than 2Ys in.; if double riveted, 
We know of none, but many experiments bave been prussiate of potash 7 parts, and bichromate of potash 1 3% in . We cannot understand what you mean by :Va 
made with electricity, some of which are claimed to be part. Heat the iron red hot, cover it with the powder, in. lap ; %: in. rivet is the smallest that should be used in 
successful. None, however, are in more than the ex- melt it on, and chill in a water bath while the iron is Ys in. plate; you wonld  then have but U in_ outside the 
periment,al stage. hot . rivet. If you mean :Va in. outside rivet hole, then by 

(14) W. R. H. asks : 1. What is the cause of (20) 1. L. H. writes : My eJ;lgine has a 20 ft. Government rule you could cal'ry safely, if siugle rivet-
pipe s bursting in cold weather? Is it that water expands by 10 in. stack, twenty-three 2 in . fiues ; size of fire box, ed, 85 to 95 pounds per square inch according to the 
when freezing ? A. Water expands when freezing, the length 30 in. , width 18 in. , depth 27 in. ;  length of flues, quality of the iron. 
ice occupying a larger space than the water that pro- 60 ill ., but does not steam as it sbould; wi ll you please (31) J. J. A. asks : 1. How to find the shape 
d uced it;  but as the process of freezing is a gradual tell me wbat is wrong ? Also what horse power would of a plank or planks of a boat about 20 ft. long, so that 
one, the water in a pipe partially frees itseJr from con_ I get from this engine wi th 60 pounds steam, cylinder it will assume the shape of the ordinary planking. I 
straint, and the pipe may become filled with solid ice 5y' x 8, running 225 revolutions? A. Yo'!r description have the drawings of the boat I would like to make. and 
and not burst until the temperature has fallen so low of the boiler is  not sufficient for exact estimate of its perhaps you could inform me how to proceed therefrom? 
that the contraction of the iron over the rigid ice pro- power. We estimate it as an S horse boiler. The en- A. The widtb at the several sections is  taken from the 
duces rupture in the iron. Pipes are also burst by gine at the pressure and speed you mention is estimat- mould loft fioor and set off on the plank, and a batten 
freezing solid at different points. The faUing tempera- ed at 10 horse power. Your boiler is not large enough setto strike through the points set off. 2, Also how to 
ture of the interme diate water-filled space will cause an by 50 per cent for the engine rate. find the pitch of pIOpeller, size of engine and boiler 
expansion of I,he water between the point of greatest (21) J. L. C.-Steel upon steel has less fric- for a given boat? A. There is no general rule which 
density, 40° , and the freezing point.snfficient toproduce tion than steel upon yellow brass. Steel upon a com- will apply ; size of vessel, the model, and draught of 
the reqnisi te pressure for rupture. 2. And what is position of cop per and tin, snch as hard journal boxes water all affect the question. 
meant by 40 pounds pressure in cyl inder wheu boiler are made of, has the least friction .  A slide having a (32) F. F. asks : Can air be forced through 
is under 60 pounds pressure? ls that obtained by throt- fiat bearing has less friction than with a round bear- a pipe a mile long by a pump, and if so, would it make tHng steam? I have a 2y' in. Judson governor: it works ing. a slight pressure? A. Yes ;  the pressure would depend 
as well as nossible up to 80 pounds, but above tbat (22) G. H. M. asks : Does a vessel passing upon the power applied to tbe pump. 
amouut of steam it competely fails to regulate speed of over the span of an aqueduct increase the weight sus- (33) J. H. M. asks : Bow are nickel pl ated engine. In supply pipe, above governor, I have attach- tained by such span, anrl reasons, pro or con. P A. Yes. articles treated previous to being plated with si lver ? A. ed a Baker's automatic lubricator, and use pure lard Theoretically, by the amount that the water is  raised by The articles are first dip�ed in caustic potash and so oil, but got no better result. A. The 40 pound pressure displacement. Of course this is not appreciable in a thoronghly cleansed , then d ipped for a moment in nitric may be the mean pressure caused by cutting off by the large expanse of water, but in a confined reservoir acid followed by a dip in water, after which the article set of the slide valves, or may posbibly mean the initial the weight would he considerable. This  calls to mind is put into the silver hath. pressure caused by throttling. Governor valves, when the anecdote of how Kino James puzzle,l the philoso_ (34) W S C sks In a ste m • 
speeded for Ii certain number of revolutions of the en- '" • • . a :  a engme, 
gine within certain limits of  pressure, require readjust- phers in regard to weight of the fishes and the bowl of which gives the most power-lap or lead of the valve! 
ment for change of speed by change of the size of the wal er. A. Lap increases economy by working thA steam to II 
speed pulley, and for change in the boiler pressure by (23) J. H. Z. asks : 1 . Can you give me limited extent. Lead does not increase the power, ex
adjustment of the cut-off posi tion of the governor valve. through the columns of your paper the composition and cept in cases where passages are so small that the ini
For " given amount of  work a governor valve set  for the process of making the alloy used for hard soldering tial pressure cannot be maintained, when it does so to a 
an average of 60 pounds pressure with a variation of 10 brass, copper, etc , ? A. A hard solder may be made of slight degree. 
pounds will not operate satisfactori ly with 80 or 90 brass 1, zinc or tin  1 ; a soft solder: tin 2, antimony 1 ; (35) S. S. C. asks for a rece ipt to make 
pounds pressure without readjusting the valve. or of brass 6, zinc ] ,  tin l-these by weight. Mel t the common newspaper water tight and tou((h ? A. Strong 

(15) C. W. V. w rites : There is  in this city brass in a crucible, add the softer metals, and when un sized paper is immersed for a few seconds in sul
a coal run which rises 5 ft.  in 100, or the rise is one- solidified .but not cold, beat the mass in an iron mortar phnric acid diluted with half its volume of water. It 
twentieth of the length. Now, a locomotive standing to a granular consistency. 2. Also process of making is then washed in pure water or in a weak ammonium 
on th is  incline can j ust hold her own with her brakes gold solution to plate without battery, that is, to give hydroxide sol n tion. The acid liquid mUSI, be of the 
set on her drivers, that is, the friction between the driv- gold color by rubbing solution on article to be pllhed P same temperature as the surround ing atmosphere. 
ers and track will keep her from slidiug down hill. The A. Dissolve gold leaf in quicksilver and apply with a 2. Also a mucilage that does not soften by being 
locomotive weigbs say 100 tons with tender. The woolen cloth. This method of gilding is  evanescent exposed to the water ? A. Tbe addition of 2 per 
same locomotive will draw on a level 40 cars weighing and almost valueless. 3. Are muriatic and hydrochloric cent of potassium bichromate to the water in which 
1,200 tons. I reason as fol lows-the locomotive holds acid the same P A. Yes. 4. Is not borate of soda common glue is diS"olved, just prior to its use, and exposing the 
one-twentieth of its weight, equals 5 tons, that is, on a borax? A. Borax is produced from the borate of soda. glued article to l ight, will make it insoluble even in hOt 
level it would pull 5 tons. This 5 tons dead pull pul ls  (24) E. E. H. asks : 1. What is the best water. See also " Cements, "  SCIENTIFIO AllI;EBICAN 

1,200 tons on wheel8, that is, 1 ton pull s 250; the coef- metbod of varni shing slate table tops which have been SUPPLEMENT, 158. 

flcient of friction is therefore one two hundred and fif- ornamented by painting on them a design in oil colors ? (36) E. L. B. writes :  1. I have a lot of shop . th I t fif h f 1 t f f . ht I What varnish is used. and how appliedf If with a brush, tIe , equa B wo- t s o per cen or relg cars. s worn nickel plated yel low brasB harness trimmings. th' . h t ?  A It ' f d tt  t ' th t'  II how can the atrokes of the brush be prevented from IS rIg , , IS oun Ia , WI an excep IOna y Can you tell how to mix a solutiou that wiJ I  remove the d t I d 
. 

d d T  f . .  showingp If dipped, give particulars? A. Use a soft goo rac <, an cars In goo con I l Oll , a ter motIOn IS 
camel ' s  hair brush anll cover the table wi th " coat of nickel and not injure the surface of the brass ? Can it started 6 pounds per ton (2,000 pounds) will keep up a be done without employir,g electricity)  A. The ·only slow movement-but 8. pounds per ton is  usually allow- heavy body varnish, such as can be purchased of any . b . .  r 'd I h way that the nickel can be recovered is  by buffing i t off ed. The resistance increasee with the speed-at 20 miles paInt house. 2. A receipt for e OlllZIng IqUl . ave 

There is no other satisfactory method. Any solution per hour to about 11  pounds per ton, and at 30 miles per used nut galls and ar-etate of iron, formerly wjth good 
that will dissolve nickel wiJl likewise dissolve the other hour about 14� pounds per ton. Eight pounds per ton resulls, but lately the iron acetate will not produce the 
metals. 2. Would also like receipt for making yellow on 1,200 tons equals 9,�00 pounds, not quite () tons. black. A. The majority of the recei pts giveu include ace-
brass and red or bronze metal . I have experimented (16) J. A. T. says : In the inspection and tate of iron in some form cor other. The fol lowing is one 

entirely free from iron salts, and may be found nesira- some in this d irection, but carmot get the meta! to run 
repair of freight cars buiU of the best material and ble: First sponge the wood with a solution chlorhy- good and fetch the work? A. Yel low brass for turning: 
manufactured in first class shops. one of the defects drate of ani line in water, to wiI ich a li ttle copper chi or- COPPII', 20 lb.; ziuc, 10 lb. ; lead, from 1 to 5 oz. Put in 
frequently discovered is loose wheels. The wheels are i de has heen added . When dry, repeat with a solution the lead last before pouring off. Red brass, free, for 
sometimes found to be loose on comparatively new cars, of potassium bichromate. Do this two or Ihree times. turning: copper, 160 Ib, ; zinc, 50 lb.; lead, 10 lb. ;  anti. 
that have never been wrecked in any manner whatever. mony, 44 oz. 
These wheels are bored to a certain size, the axle turned (25) J. H. K. asks for a stain for violins of 

1 I (370 C. H. writes : . am a fisherman, and to what machinists term " the wheel fit," and left a dark chestnut or seal brown color? A. The following 
enough larger to require a pressure of from 25 to 30 tons ' will give a hoxwood browIl staiu : Hold your work near in the COUrse of a year catch a good many dog fish, 
to force the axle into tlIe wheel. Now, in the absence the fire, so that it may receive a gentle warming ; then gars, tUltras, and other unsalable fish. amountin� to 
of an accident of any kind to the car, what can he 88- take aquafortis, nnd with a feather pass it over the work several tons. How can I cheaply reduce them to fer-

til izers, so that they may be kept till wanted for nse? signed as the hause of these wheels getting loose ? til l  you find it  change to a fine brown (always keeping it A. Let the fish rot in open tanks or covered under_ Would the hore of the wheel, Ilext to a journal that near the fire); you may then varnish or polish it.  
ground. After they have partially rotted, add snffor 80me distllnce had been running hot and heating (26) P. K. W. asks : 1 . What can I put ficient dilute sulphuric acid to cover them, then nentralthe wheel, be after cool ing agaiu the same size as when into calcimine that will harden it  so it will bear wash- ize by adding l ime. Work the mass np and dry it. 2. originally bored ont ? A. Loose wheels in 99 out of 100 ieg?  A. The addition of a small quantity of potassium What is lhe best preparation to use on fish nets, such as cases are due to had fitting;  generally iu such cases the bichromate to the calcimine will probably render it are set in the water to remain for a time ? Am now usaxle fit is straight, and throngJ:t wear of boring tool of sufficiently imoluhle for your pnrpose. 2. What can I ing coal tar. Do you think pine tar better? A. Either car wheel boring mar-hine the wheel fit is sl ightly put into a waeh made of sizing and Venetian red, that coal or wood tar can be nsed ; perhap� linseed oil would taper, and the wheel works loose. With straight fit will harden i t  sufficient for out"ide work on brick wal ls?  be better. 3. I would like to know how to reduce o ld in both ::.xle and wheel, and an allowance in size requir- A. There is noth ing we can recommend to you other bones to fertil izers, so that they will keep till wanted ? ing 30 ton. to press on. no trouble is experienced_ If than the use of a better quality of paint. If i t were A. Bones may be treated by filling an old barrel with the bearing runs hot and i s  suddenly cooled witb. water, possi ble to accomplish the end you suggest, we think alternate layers of wood aghes and fresh bones, sl ightly the tendency would be to loosen the wheel, owing to the that snch an article would entirely supplant the use of wetting from time to time with hot water. 4. What is a shrinkage of axle dlle to sudden cooling, etc. Exces- paint, and t herefore would be directly procurable from good bait to draw eel s ?  A. Try tripe. sive clearance between fiange of wheel and rail, espe- the paint bouses . (38) D. W. E. asks : 1 .  How to temper open cially on sbarp curves, if the car is heavily loaded, 

tends, owing to the sudden blow on tbe fiange, to drive (27) A. S. C. asks : Is there any paint or coiled springs, so that the coils do not clcise in heating 
the wheel in and loosen it. Differen"e in hardness of any material with which I can paint an inside plasteren and hardening. What is put betweeu the coils when 
iron of wheels changes pressure required to press wheel wall to keep out moisture or dampness ? 'rhe plastering being heated? A. Nothing. 2. In winding a spring, 
on, sometimes as much as 10 tons, and loose wheels is done on rock, andl thiuk the moisture is mostly from after hardeulng 'and temperiug, it broke; wa$ the cause 
sometimes resnit from tbis. The chilled tread puts a perspiration. I wish to paper the wall. A You might coiling it cold, getting it too hot, or hardening it too 
strain on the wheel l ike a tire, and wheu tbis is worn coat it with silicate of potash or soda, which would re- j much ? A. The spring should be heated evenly over a 
away the strain is lessened, allowing wheels to slip on I s�lt in a very .har� surface,. or two or three good coat� of charcoa� fire �r in a muflle (oven) to a

. 
clear red, chill

axle if an aggravating cause occurs, such as sharp ZIllC gronnd III Im.eed 011 would do. But we thmk ed 1ll ammal OIl, and tempered hy blazlllg over a char
curves. Loofe wheels sometimes are occasioned from your best plan would be to have a wall within a wall, coal fire. 3. What is the difference between a chaT-
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coal and a coke fire for heating for tempering? A. Ohar· 
coal is preferable, as all coke contains more or less of 
sulphur, which is injurions to the integrity of the steel. 

(39) J. S. C. asks : 1. Can molten brass .be 
successfully run into iron moulds ?  If not, can you say 
the reason ? A. The composi tion of brass-partly zinc, 
a volatile metal-precludes its successful casting in a 
cast iron mould, there being no adeqnate escape lor the 
heated gases. 2. If that is impossi ble, is there any 
m i xture which would do so, and take a s ilver plate by 
deposit or wash? A. Use a com pos i tion of which tin is 
the basis, and i t  will ponr readily aud plate easi ly. 

(40) J. G. W. a8ks if there is an English 
translation of "Brehm's Animal Life " ?  A. " Brehm's 
Animal Life " is not yet translated into English. 

(41) G. L. F. asks h o w  to preven t his melt
ed tin moulds from sticking to his sheet tin patterns 
when poured, the blacking of the pattern over a lamp 
proving futile? A. Use a blacking made of ordinary 
lampblack mixed with lard or sperm oil, and dust with 
powdered plumbago through a muslin bag. 

(42) S. F. F. asks : Can malleabl e metals be 
eompressed by pressure or hammering to one·hal f 
thickness, the edges being confined; or can the weight 
of metals be increased by pressure or condensing of 
the metal ? A. No. All metals are subject to conden
sation by pressure, but none to the amount of one-half 
their bulk. No increase of weight is given to metals by 
condensation-the blank coin weighs the same as the 
finished coin. The only use of pressure of metals is 
making a better snrface for finishing. 

(43) A. C. G. s ay s : 1. He has difficul ty in 
procuring a fancy casting in an iron mould, nsing lead, 
solder, end a mixture of both, and heating the mould. 
The metals do not run. He asks what composition 
will do? A. Neither lead , nor lead and antimony-sol
der-will make a metal fluid enough for Ihe purpose if 
the casting is thin. Use pure Banca tin, or tin 8, zinc 
2, or a composition having tin for a base and no anti
mony. 2. He asks also how to make his ink black at 
the time of writing, or to become so afterward? A. We 
recommend you to examine article on inks in SCIEN

TIFIC AMERICAN SUPPLEMENT, 157. 
(44) D. and T. ask : Oan you inform us 

how light hardware, such as hat and coat hooks, cur· 
tain fixtures, etc., are bronzed? A. Dnll bronze is 
given by a coating of bronze powder in white ( bleached) 
shellac varnisb.-shellac dissolved in alcohol. A II' .\. 
liant bronze is given by a coating of fnrniture po .sh 
left nntil " tacky," and then the bronze powder apI .Jed 
with chamois leather. 

(45) S. R R-To sand wood : Paint the 
wood with a thick pamt and dust the sand on throngh 
a sieve flxed to a small tin box in which the sand is 
placed. 

(46) E. F. H. asks how Seidlitz powders are 
made ? A. The following ingredients are mixe .I-in a 
blne paper : 40 grains soda bicarbonate, 120 grains 
Rochelle salts ; and in white paper, 35 grains Rochelle 
salts. 

(47) J. J. G. asks what is best compound 
to paint row boats with? A. Use zinc paint mixed 
with raw linseed oil. 

(4S) W. M. H. asks for a receipt for the 
liquid used to ebonize wood, and how to apply it ? A. 
One gallon of vinegar, one·half pound of green cop
peras, one-quarter ponnd of China bine, two onnces 
nut galls,two pounds of extract of logwood. Boil over 
a slow fire, then add a pint of iron rust. Wash the 
wood with this. 2. Also, the receipt used by instrument 
makers for staining or lacquering brass that dark 
green seen on surveying instrnment s ?  A. Dissolve 
shellac in alcohol, strain, and add turmeric or gamboge 
in sufficient quantity to produce the desired shade . 

(49) M. and W. ask how to boil soap water 
and kerosene, so that it would become a solid mass. 
What could be pnt in to make it become hard? Also, 
would it be dangerous to boil the kerosene ? A. It is 
not possible to produce a solid mass in the way you 
suggest, for the reason that kerosene does not contain 
any fatty acid. and hence will not saponify. An emul
sion can, however, be produced. Great care is neces
sary in boiling kerosene to prevent an explosion. 

(50) W. S. M. asks : If coal oil , su pposed to 
be 1750, shonld .. flash " at a lower temperature at this 
altitude (10,200 feet), also the correct way to make the 
test? A. We do not know that the high altitude test 
for coal oil is known. We should judge that the 
" fla.h " temperature will be higher at tbe altitude you 
name. Y QU may easily try it, by placing a thermomeC" 
ter in a small cup of the (Iii, and gently hSltting until by 
repeated trials of a lighted match passed over the cup 
about an inch above the oil a flash is produced; then 
note the temperature by the thermometer. 

(51) J. B. H. writes : In the shop where I 
am employed there is an engine, 14 in. bore, 30 in. 
stroke, making 90 revolutions per minnte ; the steam 
pipe is 3X; in. gas pipe. 'I'he exhanst le ads into a tight 
steam box, never in open air, about 60 feet away from 
engine; about one· half of the exhaust pipe i� 4 in. gas 
pipe, balance 6 in. sheet iron pipe . question: is the ex· 
haust sufficient? I have claimed that to take away 
the 4 in. gas pIpe and to put ill 6 or 8 ill. escape pipe 
will improve it, inasmnch as the exhaust mnst be cramp· 
ed at box. Is this s o ?  A. Yon are right; if the box into 
which yo,," exhanst is really tight, back pre"sure may be 
produced there, more than by the small exhanst pipe . 
I. there any escape for the exhaust steam from this 
box ? 

(52) A. J. asks : What to paint wood with , so 
that glued paper will not stick to the wood while the 
glue is drying? A. We would recommend you to coat 
the painted work with paraffine. 

(53) S. L. asks : Which is the .best wood for 
making violin top s ?  Norway pine and spruce are what 
we can get here. A. The body 01 the instrument is made 
by the best makers of stmight grained deal, and the 
back of maple, sometimes of sycamore, and in very old 
instruments of pear wood. 

(54) W. S. asks : Will one cell be sufficient 
to operate a small vibrating bell ? If so, what kind of 
cell must it be ? A. Use one cell of Lecl anche or Ful· 
ler battery. 

Jeitufifi e �lUtriellU. 
(55) C. F. J.-We cannot furnish you with 

the formula of soapine unless a chemical analysiS were 
made to determine its ingredients. We are disposed to 
believe, however, that the essential constituent of the 
article is either the crude soda ash or pearl ash. The 
nse of the name " Soapine " is, we believe, protected by 
law. 

(56) D. E. X. asks how small steel springs 
can be blued to mak<l a first class job ? A. After the 
springs are hardened and tempered, rnn them through 
wheels of cotton, or rags of cotton, charged with rot· 
tenstone or any other abrading material which will 
leave them bright, and then heat them in hot sand to 
color, quenching instantly in cold water. 

(57) A. F. L. asks how to make a sand blast, 
how to get or construct a bellows? A. You will re
quire about one pound pressure for your sand blast. 
You will also need power for driving the bellows or 
blower. For a very small arrangement a circular bel· 
lows might do. A Root blower would do better, or you 
might make a gas holder after the principle of those at 
the gas company, or you might make a water jet from 
the city water works, like an injector with a siphon to 
carry off the water under the reqnired pressnre. See 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 416. 

(5S)  C. G. C. asks : Can you inform me 
throngh your paper of a good process for caseharden. 
ing cast iron? A. If the casting is too large to be con· 
veniently packed in a box with cementing material
ground bone, rawhide, etc.-heat it to a red heat and 
sprinkle powdered prnssiate of potash on it, and before 
it cools plunge it into a cold water bath. 

(59) E. S. S. asks in what position the sou n d
ing post of the violin should be placed to get best ef· 
fect? Also of what material it should be made? A. 
Make the pin of spruce, place it nnder the bridge step 
on the right haud side or under the E string. 

(60) C. D. asks : 1. Can I use No. 36 cot· 

ton-covered wire in making inductiou coil described in 
SClENTIFIO AMERICAN SUPPLEMENT ? A. It can be 
used, but silk· covered is to be preferred. 2. How much 
would I require of both kinds, covered or uncovered . 
for both secondary and primary coils? A .  Use the 
quanti ty mentioned in the SUPPLEMENT referred to. 

(61) B. W. D. asks :  What adherent force 
could a magnet be made to ha ve, and wbat size would 
be necessary for a force of from 10 to 30 or 40 pounds, 
if snch Is  possib l e ?  Oan such be procured ? Would it ad· 
here to rubber as well as iron ? A. A magnet has no 
appreciable effect on rubber. A compound, permanent 
magnet 10 inches long ought to sustain 40 pounds o� 
more. 

(62) N. P. B. asks : 1. Will an induction 
coil one·fourth the size of that described in SUPPLE
MENT 160 charge a Leyden jar, said coil beiug run by 
one cell of Law's battery? A. It would charge It Ley
den jar feebly. 2. How do the iron battery, and the 
battery composed of niter with iron and coke electrodes, 
work with an induction coil ? A. Any bat tery with 
sufficient current will operate an induction coil. 8. 
Would common spiri ts of niter do for the latr,er battery? A. No. Use nitrate of potash. 4. What i� the proper 
thing to fasten the tin foil to the outside of a Leyden 
jar? A. Use she Uac varnish. 5. Wbat makes the fixed 
stars twinkle? A. Atmospheric disturbances. 

(63) A. K. writes : I claim tbat the vapor 
ari sing from gasoline will ascend, the same as any 
other vapor; M. claims that it will go down. A. It bas 
been found that benzin e  vapors, which are freqnently 
the cause of fires in paint factories. seek the lowest 
levels, which they follow for long d i stances; and it has 
been shown that a fire in a furnace, the grate of which 
was but a few inches above the ground or floor, has 
ignited bellzine vapors that came from a tank 200 feet 
away, a thin stratum of gas following the line of the 
floor that distance. 

(64) H. N. H. asks of what is phosph orus 
formed, bow obtained , and is there any other substance 
as easily ignited, and how ? A. A very full description 
of the properties and methods by which phosphorus is 
manufactured is given on page 1,029 of SCIENTIFIC 
AMERICAN SUPPLEMENT No. 65,and also on page 1,657 of 
SCIENTIFTC AMERICAN SUPPLEMENT 104. Phosphorus 
melts at. about 990 to 1000 F., but potassium becomes 
spontaneously ign i ted when exposed to the air. 

(65) R S. B . -Oaustic soda is obtained lly 
treating or decomposing dilute solntions of sodium car· 
bonate by means of quick lime. Its manufacture will 
be found d�scribed very completely in "Dussauce's 
Treatise on the Manufacture of Soap," or in Geo. 
Lunge's work on the alkalies .  Sufficient general in· 
formation will be found in Spons' encyclopedia or 
Ure's dictionary. 

(66) H. & B. ask what the ingredieuts are 
for making a white stain for shoe bottoms ? A. Use a 
stain consis ting of soft water one pint, oxalic acid two 
tablespoonfuls, or more if �tronger be required, then 
dissolve and add a sufficient quantity of flake white. 
'I'his we think wiil prove satisfaetory. 

(67) F. L. O. writes : 1. Will yon plea8e 
tell me where to put my water gauges in building a 
boiler of mercury flasks, as described in Sl'PPLEMENT 
182 ? A. The water line "bould be about 3 inches below 
upper end of lower flasks. 2. And what amount of 
steRm I can carry with safety? A. 150 ponnds per 
square inch will be quite safe. 

(68) G. S. L. -Tellurium is sold as a curi o 
osity at about$72.00 per oz. It has no recognized 
market value, as there is no demand for it. 

(69) B. F. B. asks : Is common salt good to 
mix with oil to prevent an explosion ? A. We have 
never heard that salt mixed w i th oil would prevent ex· 
plosions. 

(70) G. S. M. asks what the thermostats are 
made of that are used for regulating pur poses ?  A. 
Some thermostats consist simply of a rubber bar. 
Some of a compeund bar of strips of brass and iron 
riveted together. Others are simply large thermome
ters. 

71) R W. J.-The principal use of tripoli 
is  for polishing powders; it is, also, sometimes nsed to 
give body to soap. At one time it came largely into 
use in the manufacture of giant powder, but its use for 

this pnrpose is now supplanted by wood pulp. It is not 
bought. Those who sell it own their own mines, and, 
therefore, it h!ts no market. Under the trade name of 
Electro Silicon it is largely sold by a company on John 
Street, New York, but they have more than they can 
dispose of. 

(72) A. L. asks how to make dark resin 
clear, and how to clean resin that is full of dirt, leaves, 
and bark f A. Melt it and strain through a suitable 
filtering material, or else d i ssolve in tnrpentine, and 
filter. 

(73) P. R R. asks : With what w hi te sub
stance cau I cover a draughting board that I may easily 
erase the black pencil lines after the drawing has been 
copied or nsed ? A. For this purpose paint the board 
with three or four coats of white lead ground in Japan. 
Rnb each coat down after it is  thoroughly illy with 
powdered pumice stone and water. 

(74) A. W. B.-You can put your push but· 
ton, your bells, and battery all in one circnit, if yon do 
not object to both bells ringing at the same time. If 
you want to ring the beIls independently. you must di
vide your circuit just below the lower bell and run two 
wires to the top floor and place a push button on each. 
Both pnsh bnttons may be connected with the same re
turn wire. Oost of bells, from $1.50 npward. Push 
buttons, 85 cents and upward. Battery, $1 .25 to $1.50 
per cell. 

(75) J. D asks : 1. Is there any means of 
restoring the oxygen to worn out prisms of the Le· 
cIanche battery? A. No. 2. By making and breaking 
the line circnit of a telephone you hear a faint click in 
it; is that produced by atmospheric electricity accumu· 
lated on the line ? A. Earth currents and atmospher
ic electricity. 3. The objects in my nickel bath some· 
times turn black, what is the tIOuble? A. Possibly 
yonr cnrrent is too s t rong. 4. Can I gain time by 
warming my nickel bath? A. Yes. 5. In Ii high speed 
engine, the piston, piston rod, and part of connecting 
rod come so many more times from their state of rest to a higher velocity, and again to rest, than a low speed 
engine. Is there not a loss of energy on account of the 
inertia of piston and connections. and consequently a 
low speed or rotary engine more economical than an 
ordinary high speed engine? A. The inertia is coun
teracted by lead or cushion. There is no very marked 
difference in economy. The present tendency among 
engineers is to high pressure and high speed. 

(76) A. K. asks : What preparation they 
put on silver leaf that makes it look like gold, such as 
that on cheap mouldings ? A. You can purchase a gold 
lacquer from large paint houses tbat will accomplish 
your purpose. A pale gold lacqner of 1 gallon of methyl· 
ated alcohol, 10 oz. of seed lac bruh ed, and half ounce 
of red saunders dissolved and strained is often nEed. 

(77) J. G. W. a8ks for a recipe for red-edg
ing or gilt-edging books? A. The book is very firmly 
clamped between the arms of a press, so that none of 
the coloring material.hall penetrate among the sheets. 
The edges are then coated by means of a camel's hair 
brush with a mixture of carmine and a suitable shade 
of aniline red with sufficient gum arabic to thicken the 
solution. The ingredients vary according to the shade 
dosirQd. In the case of gilt·edging the leaves are Ilrst 
coated with a solution of white of egg, gold leaf is then 
put on, and finally burnished with a tool tipped with 
agate. 

(7S) C. G. D.-The usual process of nickel 
plating is described in the SCIENTIFIO AMERIOAN Sup

PLEMENT, No. 310, under the title of Electro·metallnr· 
gy. It ie necessary to polish the platin g, and for this 
purpose ronge and bnffers are generally employed. We 
would recommend you to read some of the works on 
the subject, such as Wahl 's " Galvanoplastic Manipula· 
tions," recently published. See page 109 of SOIENTIFIC 

AMERICAN, current volume. 
(79) C. E. P.-Your general conjecture 

about the minerals is COrI·ect. As regards tin , from a 
rough qualitative test, traces of it appeared present. 
We would suggest 1lhat a larger quantity of the mineral 
be forwarded and sufficient money 1$5.00) be included, 
so that an assay could be made, by means of which the 
working amonnt of the metal could be determined. 

(SO) O. H. L. asks : Can you give me any 
information of Cooper Institnte, and the conditions on 
which students are admitted ? And i s  it  so fixed that a 
student can earn his board and clothes? A. There is 
no bar to ar"", student of good character entering the 
classes of the (Jooper Union. Only ladies can enter the 
classes in engraving. They can earu the value of their 
work for themselves. There is no other means of earn
ing anything within the Union. You may obtain a sitn· 
ation at any employment in the city, and attend the 
evening classes. 

(81 )  S. W. R writes : 1. What is the mat ·  
ter with m y  plating bath? I prepared it b y  dissolving 
4).2 oz. of nickel ammonium sulphate in 3 pints of water, 
according to ScmNTIFIO AMERICAN SUPPLEMENT No. 
310. It plates dark, an d when polished l ooks like lead. 
It seems to take a good deal more battery power than 
d�es tbe silver bath , is very hard to polish  at all . and 
I understand should l ook nearly like s i lver. A . You 
are probably using too mnch cnrrent. Try a weak 
battery. 2. What will an induction coil 2 x 1)4 do? A. 
It depends npon the construction of the coil and the 
amount of battery employed. 

(S2) F. K. asks : 1. What is the best con
ductor of heat, that is .  what material will retain the 
most beat the longest? A. Tbe best conductor of heat 
according to Despretz is gold, and according to Wiede. 
mann and Franz, silver. 2. What is the best non·con. 
ductor of heat, or just the opposite of tbe other? A. 
The best non-conductors are ashestos, mineral WOOl, 
paper, soapstone, and animal wool and bair. 3. Will 
an electric maChine, if  made in the lightest practical 
form and material, l i ft more tban its own weight, and 
if so, how many times its own weight would it l ift? A. 
An electro molor will lift almost any weight by means 
of It windlass or equivalent device. Time is an element 
which you do not consider. A light dynamo should 
snstain several times its o wn weight. when used ,n con
nection with a suitahle elect.omagne t. Your query is 
hardly clear enough to enable us to give you a ,definite 
reply. 

(S3) B. H. writes : If a perpendicular pipe 
one inch square snrface be connected with a horizon· 
tal pipe of the same size, at right angles, both filled 
with water, and the perpendicular pipe be brought 
under pressure of ten pounds, the pre&sure in the hori

.zontal pipe will be the same, viz. ,  ten ponnds. If ten 
pipes of the same size should be similarly connected 
with the horizontal pipe, and the water in e ach pipe 
bronght nnder Ii pressure of ten ponnds, would the 
pressure in the horizontal pipe be 10 X 10 = 100 pounds, 
or only 10 pounds? A. If the endB of the pipes are 
closed the pressure in the horizontal pipe will also be 
ten pounds pins the hydrostatic pressure caneed by the 
height of water in the upright tubes; which adds one 
pound for every twenty -seven inches in height. The 
number of pipes does not affect the question. 

MINERAI.S, E'l'c. -Specimens have been re
ceived from the following correspondents, and 
examin ed, with the results stated : 

J. R. G.-The specimen is pyrite or iron snlphlde, in 
a coaly" slate or shale. It is not likely to be of any 
value.-R. T. B. -The mineral sent is magnetite, or mag· 
netic oxide of iron. It is one of the most valuable iron 
ores that is found. 

I N D E X  O F  I N V E N T I O N S  
For which Letters Patent of" the llnlted 

States were. Granted 

March 25, 1 884, 
A N D  EACH BEARING THA'1' DA.TE. 

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

Advertising articles to cards, attaching, S. P. 
Mount . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . .  295,665 

Air compressor, hydrauliC, C. Pfanne . . . . . . . . . . . .  295,800 
Alarm. See Fire a l arm. 
Animal trap, C. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.634 
AntiseptiC solution, J. F. Kennedy . . . . . . . . . . . . . . . . .  295,876 
Asphalt, machine for mixing, G. Winding . . . . . . . . . .  295,707 
Bag. See Mail bag. 
Bait, spoon, C. B. Hibbard . . . . . . . . . . . . . . . . . . . . . . . . . .  295,758 
Baling press, J. D. Pa�e. . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  295,672 
Ballot box. J. Klinger. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  295,560 
Battery. See Galvanic battery. 
Bee hive, J. Vanzandt . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  290,693 
Bee hives, moth trap for. J. T. McElfresh . . . . . . . .  295.786 
Belt stud, O. S. Turner. . . . . . . . . . . . . . . . . . . . . . . . . . .  295,599 
Blackin� box, A. V. SalJ Wc·d. . . . . . . . . . . . . . . . . . . . . . . . .  290,677 
Blasting barrel. G. A. Ingram . . . . . . . . . . . . . . . . . . . .  295,556 
Block. See Saw mill head block. 
B l otter, A. n. Frederick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,625 
Body protector, W. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,548 

Boiler scraper. J. H. Beare. . . . . . . . . . . . . .  . . . . . . . . . .  295,854 
Bolting chest. Kohnle & Hamilton . . . . . . . . . . . . . . . . .  265 561 
Boot or shoe toe cap, F .  H. Kennedy . . . . . . . . . . . . . .  295.877 

Borer, hand, W. E. Clongh . . . . . . . . . . . . . . . . . . . . . . . . . . 295,528 
BOring machine. W. E. Clough . . . .  . . . . . . . . . . . . . . .  295,524 
Bottle lips and necks, tool for forming, J. B. Wil-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . 295.848 
Bottle stopper. A . H. Wirz . . . . . . . . . . . . . . . . . . . . . . . . . . 295,708 
Bottles. cutter for wires and cords of, Bevins & 

Propst . . . . . .  . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . .  . .  295,721 
Bottles, macl .ine for wiring corks In, O. C. Car-

penter . .  . , . . . . . .  . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . 295.725 
Bouquet an j ticket bolder, combined, IV. H. 

Hogan. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  . 295,870 
Box. See ) Allot box. Blacking box. Fish box. 
Bracket. lee Toilet bracket. 
Brake. See Vehicle brake. 
Bran and feed packer, S. B. Ellitborp . . . . . . . . . . . . . . .  295,868 
Brick. A. Trochsler . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  295.692 
Brick and tile kiln, 'V. A. Eudaly . . . . . . . . . . . . 295,744, 295,864 
Brick and tile machine. A. Horrocks . . . . . . . . . . . . . . .  295,871 
Brick machine. P. U. Kells . . . . . . . . . . . . . . . . . . . . . . . . . .  295,558 
Bridle and halter combined, H. Rorebeck.. . . .  . .  295,812 
Broom band, J. Snoith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,680 
Bnckle, F . Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.714 
Bustle. J. B. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,584 
Button, P. Kalish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.769 
Button fastener, M. H. M cNair . . . . . . . . . . . . . . . . . . .  295,575 
Button fastener, W. H. Wood . . . . . . . . . . . . . . . . . . . . . .  295,709 
Button fastener staples, Implement for setting. 

J. H. Goodfellow . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,539 

Button hook or fastening, �'. A. Smith, Jr . . . . . . . .  295,828 
Button machine, G. R. Williams . . . . . . . . . . . . . . . . . . . .  295.705 
Buttons. etc., attaching, J. F. Thayer . . . . . . . . . . . . . .  295,598 
Cabinet maker's clamp, W. E. Sheldon, Jr . . . . . . . . .  295,589 
Camera. See PhotographiC camera. Solar 

camera. 
Can. See Fruit, vegetable .  and meat can . 
Cane and Cigar case, combined. D. Lee. Jr . . . . . . . . .  295.654 
Capstan bars, etc . •  rack for holding, Foster & Han-

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.746 
Car coupling. F. K. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,609 
Car coupling, N. P. Cowell . . . . . . . . . . . . . . . . . . . . . . . . . .  295,618 
Car coupl!n�, f)uify & McIvor . . . . . . . . . . . . . . . . . . . . . .  295,860 
Car couplin�. Huber & Barnhart. . . . . . . . . . . . . . . . . . .  295,763 
Car coupling. S. D. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.773 
Car coupling. J. Shanaman . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.588 
Car coupling, L. E .  Sloan . . . . . . . . . . . . . . . . . . . . . . . . . .  295,684 
Car coupling, G. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  295,829 
Car coupling, W. H. Ward . . . . . . . . . . . . . . . . . . . . . . . . .  295,697 
Car coupling, H. B. Williams . . . . . . . .. . . . . . . . . . . . . . . .  295.706 
Car. safety railway, E. Henn . . . . . . . . . . . . . . . . . . . . . . . . .  295.637 
Car warmer. chemical . C. Mitehell.  . . . . . . . . . . . . . . . . . 295.576 
Car wheel, Melvin & Clute . . . . . .. . . . . . . . . . . . . . . . . . . . . .  295,790 
Car window curtains, deYice for holding, F. Fur .. 

ness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,535 
Cars from one track to another, mechanism for 

guiding. J. A. H eyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.640 
Carpet stretcber. W. A. Skinner . . . . . . . . . . . . . . . . . . . .  295,82! 
Carrier. See Cash carrier. 
Cash carrier for stores, C. M. Johnson .. . . . . . . . . . . . .  295,6<15 
Caster, E. T. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.689 
Caster, IV . Zimmer. . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  295.850 
Chain link, ornamental, S. L. Lederer . . . . . . . . . . . . .  295,772 
Chain tiP. watch, H. M. Herring . . . . . . . . . . . . . . . . . . .  295,869 

Chandelier. extension sUde, J. P. Bonner . . . . . . . . . .  295,51�1 
Chimney cowl. E. R. Stasch . . . . . . . . . . . . . . . . . . . . . . . . . .  295.687 

Chuck. lathe.J. S. Gilmore . . . . . . . . .. . . . . . . . . . . . . . . . . . 295.628 
Churn, W. H. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.862 
Churn, A. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.766 
Churn motor, H. C. Sadler . . . . . . . . . . . . .  , . . . . . . . . . . . .  295.587 
Clamp. See Cabinet maker)s clamp. 
Clasp. See Rope or line clasp. 
Claw bar. W. 1I .  Lyman . . . . . . . . .  ' "  . . .. . . . . . . . . . . . .  295,571 
Clay crushing macbine, F. E. Frey.. . . . . . . .  ' . . 295.588 
Cleaning textile fo.brics. wooden amI metallic snr-

faces, etc., composition for, F.  S .. Monroe . . . . . .  295,883 
Ciock. alarm, J .  Ganss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,62'l 
Clocks, electric alarm for spring, E. Jun�erman . . . 295,873 
Clover huller cylinder. Land & Campbell . . . . . . . . . . 296,171 
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Clutch guard. D. Tilton . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . .  295,595 , Latch door. W. F. Oliver . . . . . .. . . . . . . . .. . . . . . . . . . . . . .  295,795 
Coilar or tle readjuster, W. W . Deniston . . . . . . , . . .  295.526 ' Latch, gate. J. B. Ha.enohr . . . . . . . . . . . . . . . . . . . . . . . . 295.753 
Colors, machine for sifting. J. C. Matter . . . . . . .  : . . .  295,783 Lathe dog, F. Armstrong . . . . . . . . . . . . . . . . . . . . . . . . .. .  295.718 
Converter. T. Grl1llths . . . . . . . . . . . . . . . . . .  '," . .  295.544; 295,M5 Leather, coloring and bronzing. L. KWpfer . . . . . . . .  295.65a 
Converter employed in the manufacfnre of iron Leg, artifiCial, K. R. Collins . . . . . . . . . . . . . . . . . . . . . . . . .  295,615 

and steel, 'T. Gri1llths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,546 Leggin, J. N. Goldbacher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.588 
Conveyer; .crew, �'. (J. Caldwell . • . . . . . . . . .  , . . . . .  ' . . .  295,731. Light. See Marine signal Iigbt. 
Cork cutting machine. F. J. Nutting . . . . . . . . . . . . . . . 295,884 Lock . See Hasp lock. Seal lock. , 
Corn from tbe COb. maohine for cutting green. D. Lock, F. W. M ix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,660 

B. Speer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 295,831 Log turner, S. T. Haviland . . . . . . . . . . . . . . . . . . . . . . . . . .  295.549 
Corn In tbe cob, machine for cutting. S. F. Savits. 295,819 I.ubricatlng device for cutter bars, E. D. Roth . . . . 295,814 
Cot. folding, W. H. Wool dridge . . . . . . . . . . . . . . . . . . . . .  2�5,606 Lubricator, N. H. Heft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,757 
Counting re�lster, Jones & Cooper. . . . . . . . . . . . .  . . .  295.768 Lubricator, L. C. Nielsen . . . . . . . . . . . . . . . . .. . . . . .. . . . . .  295.793 
CouplIng. See Car coupling. Electric wire coup' Lumber kiln. E. Myers. . . .  . . .  . . . . . .  . . . .  . . .  . .  . . . . .  . . .  295.6Il7 

ling. Wbl1lletree couplmg. Magneto and dynamo electric machine, F. G. 
Cul tivator, Il. C. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.520 Frick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.524 
Cultivator, Long & McBeth . . . . . . . . . . . . . . . . . . . . . . . . .  295,779 M ail bau:, S. O. Campbell .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.733 
Cultivator, J. Woolridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,001 / Map stand, revolvillj(, H. E. Hayes . . . . . . . . . . . . . . . . . .  295,888 
Cyclometer, G. , H .  Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29�.682 Marine signal light, Ila�er & Roberts . . . . . . . . . . . . . . . 295 ,7�7 
Dental vulcanizer. F. W. Seabury . . . . . . . . . . . . . . . . . 290,821 1I-Iarker, land. A. W. Hitchcock . . . . . . . . . . . . . . . . . . . .  295,761 
Door plate and mail receiver, combined, Pace /I; Mat: See Fl oor mat . 

Wev . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . .  295.531 Mat, R. Martinez ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.782 
Doors, hanging, C. W. Emerson . . . . . . . . . . . . . . . . . . . . .  295,743 Matrices. machine for making, R. L. Kimberly . . . 295 ,878 Dredge. R R. Osgood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,680 Measuring incompressible llulds, machine for, J. 
Drier. See Grain drier. E. Crisp . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 • • • • • • • • •  " ' 0  295,858 
Drill. See Ratcbet drill. Rock drill. Metal bending machine. H. A. Ainsworth . . . . . . .  ::-295,851 
Egg holder, W. Kearney . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . .  295,648 Metals from ores and m etallur�ical produots, ex-
Ejector oil. Lawrence & McDonald . . . . . . . . . . . . . . . .  295,56'2 tracting. E. H. Russel l . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,815 
El ectric implement. A. H .  Kinder . . . . . . . . . . . . . . . . . .  295,652 Metals from ores and metal lurgical products, sepa-
Electric machines, apparatus for regulating and rating, E. H. Bussen . . . . . . . . . . . . . . . . . . . . . . . . . .  295,887 

distributing currents from dynamo, W. Hoch- Microscope, W. K. Kidder . , . . . . . . . . . . . . . . . . . . . . .  � . .  295.770 
hausen . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.552 Middlings. etc . bolt for purifying, O. P. Hurford . 295,555 

Electric machines, armature coil for dynamo. J. M ill. See Hominy mil l .  
J. McTighe. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  295.589 Mill feeding device, J. B. Allfree . . . . . . . . . . . . . . . . . . . 295,852 

Electric macblnes, driving gear for dynamo, J. W. Mines, winding apparatus for, A. Lindenberg . . . . .  295.774 

Boothby . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.614 Moldings . macbine for dreSSing, J .  C. Brandon . . .  295,726 
Electric wire coupling. G. L. Kitson . . . . . . . . . .. . . . . 295 .51>9 Motor. See Churn motor. 
Electric .. �vtres, sidewalk curb and surface case fOf, Musical instruments, water key for brass, J. Heald 295.756 

R:'�Vylie. ; . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . .  295,710 Musical wagon, H. J. D. Miner . . . . . . . . . . . . . . . . . . . . . . . 295 .659 
E l ectrode or element . battery, E. T. Starr . . . . . .. . . .  295.889 Nailing machine, E. F. Barton . . . . . . . . . . . . . . . . . . . . . . .  295,515 
Elevator safety stoP. E. Saunders . . . . . . . . . . . . . . . . . . .  295.678 Needle, shoe button, E. A. Bailey . . . . . . . . . . . . . . . . . . 295.612 
"nct gate, wagon , Gler &, Fincke .. , . . . . . . . . .  , . .  . .. 295.750 Oil, removing oleine from linseed, T. H. Gray . . . .  295,633 
Engine. See Gas engine. Rotary engine. Steam. Ores, purifying hyposulphlte solutions used in 

Engine, leacbing. E. H. Russell . . . . . . . . . . . . . . . . . . . . . . . . .  295.886 Engraving ' machine . I. R. Beam . . . . . . . . . . . . . . . , . . . . .  295.853 Organ, reed. J. B. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . .  295.868 
Envelope, E. J. 'I'rum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.598 .overall s, W. A. Dawson . . . . . . . . . . . . . . ; . . . . . . . . . . . . . .  295.619 
Excavating machine . T. (J lark .. . . . .. . .. . . . . . . . . . . . . .  295.522 Oysters, maohlne for opening, L. A. Amouroux . . . 295,61 1 
Fare register. H. Marshall . . . . . .  , . . . . . . . . . . . . . . . . . . .  295,781 Packer for oil wells. gas and water, E. B. Frew . . . 295.747 

Faucet screw, M. O'Connor . . . . . . . . . . . . . . . . .. . . . .  295,794 Packing. asbestus jOint, W. A. Fries . . . . . . . . . . . . . . .  295,748 
Feed water heater. B. Webj!ter . . . . . . . . . . . . . . . . . . . . .  295,891 Packing. asbestus steam. W. A. 'Frles . . . . . . . . . . . . .  295,749 
Fence, F; Scbmitz . . . . 'c. ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.679 Paint mills. COOling apparatus for, Fuller & 
�'ence stretcher and'splicer, wire, J. E. Pierce . . . .  295,801 Macauley . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,626 
Fence wire fast"nlng. E. S. Lenox . . . . . . . . . .  295,565, 295,566 Paper. cloth. etc . •  manufacture of wood grain . G. 
Fertilizers. apparatus for making, A. Von Pode' F. & J. W. McIndoe . . . . . . . . . . . . . . . . . . . . . . .  295,857, 295.658 

wi\s .,., . . . ; ; . ; . . .. . .  ; . . . .  ; . . . . . . . . . . . . . . . . .  ' . . . . . . . . .  295.695 Paper folding machines, tension device for tapes File, paper, C.  IV.  SherwoOd . . . . . . . . . . . . . ...... . . . . .  295.591 of, J. H. Stonemetz . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  295.894 
Fire alarm, automatic , J. Hill . .  . . ; . . . . . . . . . . . .  ; . . . . . .  295,780 Paper from grain CUticles, manufacture of, W. L. 
Fire alum , electric. J. HIII.. . .  , . . . . . . . . . . . . . . . . . . . . . 295,7'

59 Teter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.8:\5 
Fire arm magazine, Lee & Diss . . . . . . . . . . . . . . . . . . . . .  295.563 Paper pulp, manufacture of. D. O. Francke . . . . . . . .  295,865 
Fire arm, magazine, J. Leemann . . . . . . . . . . . . . . . .  : �95.564 Parachinanlsol , manufacture of. Z. H. Skraup . . . . . 295,8'.l5 
Fire escape. V. W. Blanchard . . . . . . . . . . . . . . . . . . . . . . .  295.729 Parer. fruit. Kelgwi.n & Talley . . . . . . . . . . . . . . . . . . . . . 295.i74 
Fire escape, R. E. Downie . . . . . . . . . . . . . . . . . . . . . . . . . .  295.527 Pavement ,  wood, R. Alhrecht . . . . . . . . . " . . . . . . . . . . . . 295.610 
Fire escape. L. J. Gott ' . .  c . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 295.831 Pencil pOinting device, H. G. Schramm . . . . . . . . . . . 295.680 F'ire escape. A·. W. Lozier . . . . . . . . . . . . . . . . . . .  . . . . . . 295,570 PhotographiC camera. A; Herzog . . . . .  " .. . . . . . . . . . .  295.8SS 
Fish box. C. A. Bergtold . . . . . ; . . . . . . . . . . . . . . . . . . . . . . 295,517 PhotographiC pict ures. printing and mounting, J. 
Floor mat, S. To1ller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.889 D. Terreforte . . . . . . . . . : .. . . . , . . . . . . . . . . . , . . . . . . . .. . . 295 .688 
Folding table, W. W. Quigley . . . . . . . . . . . . . . . . . . . . . .  295.678 Piano fone stlinging device, J. R. Lomas . . . . . . . . . .  295,778 
Forging hammers. d Ie tor. H. Hammond . . . . . . . . . . .  295,547 Plano had\mer,.E. R. Ober. , u� .. _ . . .. . . . . .. ... .. .  _. :295.670. 
Fruit and vegetable, wash er. J. Baker . . . . . . . . . . . . . 29 •• 715 Planter check rower. corn. J. P. M oos . . . . .. . . . . . . . . 295.8SS Fruit. vel/etable, .ancl. meat can. J. Baker . . · . . . . . . . . . 2li5,716 Plant.er fertilizer distributer; seed, A. C. Evans . . . 295.528 
Furnace. See Puddling furnace. Reverberatory Planter fertilizing' attachment, seed. A. C. Evans. 295.529 

ore furnace. Planter. hand seed, A. Hong . . . . . . . . . . . . . . . . .. . . . . . . .  295.762 
Galvanic battery. C.  Pabst . . . . . . . . . . . . . . . . . . .  � . ;  . . . . 295,671 Planter, potato. J . P. Wick . . . . . . . .. . . . . . . . . . . . . . . . . . 295.848 
Galvanic battery cell. sealed, W. T. McGinnis . . . . . 295.574 Planter, seed. W. L. Hutson . . . . . . . . . . . . . . . . . . . . . . . . . 295:165 
Gage. See Splitting gage. 

' 
Plow, Wiard & Bullock . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . 295.702 

Gas, apparatus for manufacturing illuminating, Plow, sulky, S. W. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2M,61S 
J. J. Sbedlock . . . . . . . . . . . . . . . . . . . . . . .  .' . . . . . . . . . . . .  295.822 Plow, sulj<.y, W. McNary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.788 

Gas engine, H . S. M11xim . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.784 Poo l rack, It W. COllender . . . . . . . . . . . . . . . . . .  ; . . . .  295.857 
Gas pressure regulator . Francis & Tibhs . . . . . . . . . .  295,582 Power. devicefor transmitting. A. D. Wbltton . . .  295,701 
Gas, process of and apparatus for manufacturing, Precious metals - from o:es, , extracting, _E . H. 

J. L. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.832 Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,SI6 
Gate. See End gate . Railway gate. Press. See Baling press. 
Gate, N. B. Hulfman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,841 Press board finisblng machine, F. L. Case . . . . . . . . . .  295.521 
Gate, H. H. Lockling . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  295.569 Printing plates, making lithographiC, P. C. Muller 295.�61 
Gate, E. O. Rathbun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,67,1 Projectile for carrying high explosives . F. H. Sny. 
Gearing.for changing speed, S.  N. Gal l up . . . . . . . . . . 295,536 der. . .  . . . .  . .  . .. . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  295.880 
Generator .. See Sten.m generator. Puddling furnace. rotary, J. Hall, .Jr . . . . . . . . . . . : . . 295.751 
Glass cutting apparatus , W. H. Walker . . . . . . • . . . . .  295,603 Puddling furhaces, water joint for rotary, Grilfen 
Gloves, gaiters. etc . ,  fastener for, C. A. Pfenning . 295,583 & Hal l .  Jr, . . . . . . . . , . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . 295.867 Grain and fertilizsr distributing apparatus, A. J .  Pulley, F. C . Caldwell . . . . . . . . . . , , ' . . . . . . . .... . . . . . . . . . 295,732 

Martin . . . . . . . .. . . . . . . . .  , . .  . . . . . . . . . . . . . . . .  . . . . . . .  290,655 Pulley , O. R. Olsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.796 
Grain binder. J .  H. Anderson . . . . . . . .  , . . . . . . . . . . . . . .  295.711 Pulley, Waterous & Peel . . . . . . . . . . . . . . . . . . . . . . . . . . .  295 698 
Grain cutting machine, A . Wemple . . . . . . . . . . . . . . . . .  295,699 Pulley. fricUon , V. W. M ason . " . . . . . . . . . . . . . . . . . . .  295:656 Grain dri�r, R. ', S. J ennings, . . . . , . . . . . . . . . . . . . . . . . . . .  29�'843 1 Pu lverizing apparatus. L. S. Chichester . . . . . . . . . . . . 295.856 Grater , nutmeg. J •. J. Church . . . . . . . . . . . . . . . . . . . . . . .  295,736 Pulverizing machine, L. S. Chicbester . . . . . . . . . . . . . 2115,617 
Grinding m ill. ,H. Hungerford . . . . .. . . . . . . . . . . . . . . . . . .  295,764 Pump. L. G, Careaga y Saenz .. . . . . . . . . . . . . . . . . . . . . 295,724 
Guard . . See Clutch guard. Pum p. air. G. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.676 nanger. See Shafting hanger. Pump, hollow piston, J. F. Hess et al . . . . . . .. . . . . . . . .  295.639 
Hangers to ceilings . implement for attaching. P. Pump, rotary. F. S. Troutman. . . . . . . . . . . . . . . . . . . 295,597 

Lori llard . •  Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.880 Pump . rotary. J. M. Wiles . . . . . . . . . . . . . . . . . . . . . . .  295.704 Harness,  G. H. Ingalls . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  , . . .  295,642 Pumps, valve gear for hydraulic. G. W. Dickie . . . 295.622 
Harrow or SOli pulverizer, J. Sch mdler . . . . . . . . . . . 295.820 Radiator, steam , E. T. Weymoutb . . . . . . . . . . . . . . . . . 295 .700 Harvester. S. D .. Locke . . . . . . . . . .  , . . . . . . . . . . . . . . . . . 295,777 �ailway crOSSing, D. Lippy . . . . . . . . . . . . . . . . . . . . . . 295.568 
Harvester, corn , Wagn er & Dryer. , . . . . . . . . . . . . . . . . 295.602 Railway crOSSing, 'Vallack & Rohrer . . . . . . . •  " . . . .  295 844 Harvester cutting apparatus, E. D. Roth . . . . . . . . . . . 295.813 Railway gate, L. C. Walsh .. . . . . . . . . . . . . . . . . . . . . . . . . .  295.696 Harvester rak� . S. Johnston . . . .  ' "  . . . . . . . . . . . . . . .  295.872 Rat trap for bUildings, T. M. Beverage . . . . . . . . . . . . .  295,72(] 
Hasp lock. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,827 1 Ratchet drill, J. H. Vinton . . . . . . . . . . . . . . . . . . . . . . . . . .  295.694 Hat po un cing machine and lathe. Thompson & Ratchet wrenc\! , A,. E. Osborn . . .  , . . . . . . . . .  

' 
. . . . . . . . . .  295.797 Georg

.
e . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,690 Razor strop . .  J. R. Torrey . . . . .  � . . . . . . . . . . . . . .  : . . . . . . .  295.840 

Hat sbaplng macbIne, J. R. Kelsey . . . . . . . . . . . . . . . . . 295,650 Register. See Counting register. Fare register. 
H eater. See Feed. water heater. Regul at.or. See Ga.,pressure regulator. 
Heating apparat.lls and dryin" rack, combined. J. Reverberatory ore furnace, G. W. Jones . . .  , : . . . . . 295.646 . R. Moore . . . , . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  265.663 Rock . drill. Coe & HoJl'nagle . . . . . . . . . . . . . . . . . . . . . . . . . 295,737 Hlllge. brace, A. W. Sangster . . . . . . . . . . . . . . . . . . . . . . .  295 ,818 Rock drill. H .  C. Sergeant . . . : . . . . . . . . . . . . . . . . . . . . . . . 2n5 .682 HInge. dup.lex bl·ace. A. W. Sangstel . . .  , . . . . . . . . . . .  295.871 ROlling threads on metal. machine for Wil son & Ho�sting and conveying apparatus, M. W. Locke . 295.776 H askins . . . . . .  . . . . . . . . . . . . . . . .'. . . . . . . . . . 295,605 :o

:
s�:ng and conveying macbine, A. E. Brown . . . . 295.!27 ROOfing compositi on . W. White ; . . . . . . . . . . . . . . . . . . .  295.604 

1l
0

1
"

t
ull Jl:ear. J: L . . Booth . . . . . . . . . . . . . . . . . . . . " . . .  295, 125 Rope o r line clasp, A . L. Pitney . . . . . . . . . . . .  295,802, 295.808 o s mg machine. F. Brown .. : . . . . . . . . . . . . . . . . . . . . . .  295,730 Rotary engine; J. T. Davis. . . . . . . . . . . . . . . . . . : 295.859 Holder. See Bouquet and tICket bolder. Egg Rubber waste for tbe recovery of the rubber or holljer. , Tag or label holder. caoutchouc therefrom , ,treating fibrous, .A. :om�nY

S
mll� T. Hudnut . . . . . . . . . . .  " . . . . . . . . . . . . . .  295,554 O. Bourn . , . . . . . . . ' . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  , 295,615 

H 00 . 
I
�e nap hook. Saddle board. J.  A. Wilson. . . . .  . .  . . . . . . . . . . .. . . . . . . . . 

' 
295.841 oop na . nil machlDe, A. C"Batcheller . . . . . . . . . . . .  295.516 Saddle, ridlnll, W . Frazier . . .. . . . . . . . . . . . . . . . . .  � . . . . . . . '295.823 �orse armor. J. H. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  295.712 Saddl e tree, 'harness, L. A. Riniwalt . . . . . . . .. . . . . . . .. 295.810 orseshoe. M. Caspart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,616 Sash balance M 13 Gladman , , 295 680 H orse

.
s h oe. G. A. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295 .620 Sash fastene;. S: F�t'qUhar: . : : : : : : : : :  : : : : ' :  . .  : : : ' : : >  295:580 

[ APRIL 1 2, 1 884. 

Sewer basin, W .. Slevering . . . . . •  : . , . . . . � . • . . . . • • . . . .  295,823 1 3.d41trti�iUltnt$. 
Sewing·machlne feedlng mechaDlsm. c. W. Healey 295.551 

_______ -_. ________ �----:-:-_ 
Shade �oller. spring, D. E. Kempster . . . . . . . . . . . . . .  295

.
,875 ! 

Illside I'age. each insert i o l l  .. .. ..  ?'!) c e n U i  a l iue. 
Shafting hanger, J . E. Hoppen . . . . . . . . . . • . . . . . .  - . 0 295 .553 ! nn�l, l)n�e� each i U JiJCl'ti o l l  .. .. ..  $ 1 . 00 n l i n e. 

Shingle sawing macblne. S.  L. Bitting . . . . . . . . . . . . . . 295.722 I .  (About elgbt words to a line.' 
Shingle' shavlng and rifting machine, A. Gould .. . .  295.541 Engravings may head advertisements at the same rate 
Shoe W. S. �'reeman . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  295.624 per line, l>y measurement. as the letter p·reas. Adver· 

Shoe�, manufacture of. G. W. Sleeper . . .  ' . . . . . . . . . . .  295.826 tisements must be received at publ!cation q.tfice as early 

Skins. machine for putting out or stretching . B. as Thursday morn�ng to a1!P'3ar m next wsue. 

McKeen . .  . . . .  . . .  . .  . .  . .  . .  . .  . .  . . .  . . .  . . .  :. . . .  . .  .. . . .  295,787 

Sled propeller. C. Bernhard . . . . . . . . . . . . . . . . . . . . . . . . .  · 295,719 

Smoke, apparatus for and process of consuming, 
W. V ogel . . . . . . . . . . . . . . .. . .. . . . . . . . ... .. . . . . . . . . . . .  295,842 

Snap hook, J. H. Sbaw . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  295.683 

Solar camera, C. F. Adams . . . . . . . . . . . . . . . . . . . . . . . . .  295.608 

Soldering machine. can, D. M. Monroe . . . . . . . . . . ' ' ' , 295.662 
Soldering tool, W. M. Ryan . . . . . .  , . . . . . . . . . . . . . . . . . . .. 295 .888 

Speculum, G. W. Pagett . . . . . . . . . . . . . . . . .. . . . . . . . . . . 295.798 
Spinning and twisting machine, C. A. Coggeshall. 295.788 
Splitting gage, H. S. Ginther . . . . . . . . . . . . . ; .. . . . . . . . .  295.629 

Stamp, canceling. E. B. Brown . . . . . . . . ... . . . . . . . . . . .  295,729 
Stand. See Map stand. 
Steam engine. G. F. Seiser . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,681 
Steam generator, D. M. Graham . . . . . . . . . . . . . . . . . . .  295.542 
Steam generator, F. Llvet . . . . . . . . . . . . . . . . . . . . . . .  295,775 
Steam trap, G. B. McCracken . . . . . . . . . . . . . . . . . . . . . . . 295.573 
Stereotype plate. �'. K. Tracy . .  , . . . . . . . . . . . . . . . . . . . . . ,295.596 
Sugar; inanufacture of, K., Trobach . . . . . . . . . . . . , . . . 295;841 
Swivel for watch chains. P. Nerney . . . . . . . . . . . . . . . . .  295.577 

Swivels, device for fl,nishing chain. J. E. Walcott .. 295.843 
Syringe; vaginal; J. A. Hawley . . . . . . . . . . . . . . . .  , . . . . .  295,755 
Table. See"Fo l ding table. 
'i'ag, M. W. & J. D. Kase . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.557 
Tag or Jabe l , W. P. Patton . . . . . . . . . . . . . . . . . . . . . . . . . 295.799 
Tag or label h older, A. Hanvey . . . . . . . . . . . . . . . . . . . . .  295.752 
Telegraph. printing. A. F. Jobnson . . . . . . . . . . . . . . . . 295,644 
Telegraphic system , C. G. Bnrke . . . . .  , . . . . . . . . . . . . . .  295,855 
Telephone support. G. IV .  Fish . . . . . .  , . . . . . . . . . . . . . . .  295.531 
Telephone transmitter, D. Drawbaugh . . . . . .  295.741, �95,742 
Telepbonlc receiver. C. A. Randall . . . . . . . . . . . . . . . .  2\\5.804 
Telephonic transmitter. C.  A. Randall . . . 295.8G5 to 295,807 
Thrashing machine �rain separator, P. L. Nash • . •  295,668 
Tobacco in licorice, apparatus for dipping, E. F .  

M alYrand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.780 
Toilet bracket. C. Lindner . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,567 

(lET T H E  B E S T  A N D  C H E A P EST. 
I , ,;ill; 'TRAD t � MARK; 

Silver Finish. 

�1!����=���·· ��"iI UllIII!J ..J. A:f:AY &. c o ,  
J . .A.. . F A.. 'Y d! co .• 

Exclu8ive Agent�'!i::3i�;::ie��:�1� X'esU�;ed States, or the CELEE:E<,.A.'I'ED 
P E R I N  BA N D  SA W BLA D ES ,  Warranted tnl,pertor to all others UJ. quality,ftn. .... 1 uniforn".fll of te,)JJ,per, and gener�d dura"'tt1l. One Perin Sa ... " outwears tln'ee ol'dinary saws. 

�t!!!�C� I n LEA D I N G  NON CQ N D U  (' Q c  eOVERINGFORBOILERS,PIPE� � 
�it�tl��rtgo�e\i�� �����T:� � i���:!�S less heat than 

�ossil M eal is by far the lightest Cement Covering 
known, is very durab le, absolutely fire proof, and is 
easily applied. 

Sold In a dry state by the pound. 

fOSS I L  M EAL T U B E S  
Tongs, pipe, H. S .  Pullman . . . . . . . . . . . . . . . . . . . . . . . . .  295.885 1 for Cold Water and Refrigerator Pipes. 
Toy, J. A. Ward.' . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  295.845 

f O S S I L  M E AL C O M P O U N D  Trap. See Animal trap. !tat trap. Steam trap. 
Tricycle. O. E. Dutrow. . . . .  . . . . . . .  . . . . . . . . .  . . . . . 295,861 
Trunk, F. H . .Ransom . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  295.808 
Tuyere, F. W. Gordon . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . .  295.540 
Tuyere, J. F. Harly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,548 
Umorellas and cases, hand protecting attachment 

for. E. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,588 
Valve, steam actuated. D. F. Nisbet . . . . . . . . . . . . . . .  295,689 
Valves, apparatus for testing safety, G. W. Rich· 

ardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.565 
Vapor burner safety attachment, R. S. Kelsey . . . .  295,651 
Vaporizing hydrocarbon oils, proces. of and ap· 

paratus for, H. F. Hayden . . . . . . . . . . . . . . . . . . . . . . .  295,550 
Vehicle brake . J. T. Dil lehay . . . . . . . . . . . . . . . . . . . . . . . .  295.740 
Vehicle seat, G. B. Haskell . . . . . . . . . . . . .. . . . . . . . . . . . .  295,754 
Vessel� tilti ng. W. Zimmer . . . . . . . . . . .  ' . . • • • • • . • • . • • • .  200,849 
Wagon, dumping. W: & J. H. L,eonhardt . . . . . . . . .. . .  295.879 
WltI(on, spring board, J. C. F'. Harris . . .  , . . . . . . . . . . . .  295,635 
Warping machIne. G. S. Follansbee . . . . . . . . . . . . . . .  :. '295,745 Water closet valve, II. A. Tobey . . . . . . . . . . . . . . . . . . . .  295,69i 
Water, purifyii>l!'; W. Tweeddale . .. .. . . . . . . . . . . . . . . '295,890 
Water wheel . turbine, I. Sherck . . . . . . . . . . . . . . . . . . . 295 ,590 
Waterproofing and preserving buildings, com· 

pound for; B. De Nise . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.525 WaterprOOfing composition, A. Mink . . . . . . . . . . . . . .  295,881 
Weather strip, E. E. Gillett . . . . . . . . . . . . . . . . . . . . . . .  2\15.537 
W ell  boring and drilling machine. F. Dearmin . . . •  295,621 
Wheel . See Car wheel. Water wheel . : 
Whi1lletree. J. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.886 
Whi1lletree. H . Rorebeck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,811 
Whi1lletree coupling, O. Vanorman . . . . . . . . . . . . . . . . . 295,001 
Window . safety, F. O. Thiem . . . . . . . . . . . . . . . . . . . . . . . 295.594 
Wire harbing maohlne, G. C. Baker . . . . . . . . . . . . . . . . .  295,518 
Wooden tubing, smoothing the inner 8urface of. 

M. F. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,703 

Wrench. See Ratchet wrench. 

DESIGNS. 
Basque, lady·s. C. O 'Hara . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,917 
Button, sleeve. F. F .  & J. C. Bloren . . . . . . . . . . . . . . . . .  14,897 
Carpet, E. Fisher . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 14.898 
Carpet, E. C. �'rost . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . .  14.899 
Carpet, H. H oran . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  14.903 to 14,909 
Carpet. J. McMann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.918 
Carpet, H. North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.914 , 14 .915 
Carpet, L. W. Valentine . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.923 
CosLume. glrl's" C. Shiels . . . . . . . . . . . ... . . . . . . . . . . . . . . . .  14.921 
Costume. miss's. S.  J. Shiels . . . . . . . . . . . . . . . .  ; . . . . . . . . . .  14.922 
Ear rinll pendant. J. B. Van Houten . . . . . . . . . . . . . . . . .  14,924 Furniture back fram.e . F. Masset . . . . . . . . . . . . . . . . . . . . . 14 .912 
Mitt. W. P. JenningS . . . . . . . . . . . . . . . . . . .  ; ' . . . . . . . . . . 14,910 
Musical instrument case. M. Gai ly . . . . . . . . . . . . . . . . . . . 14.00:> 
Ornamentation of' textfle and other . fabricSt 

Hirsch & Marx . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 14.902 
Polonaise. lady's . J. Q. Reed . . . . . . . . . . . . . . . . . . . . . . . . . .  14,920 Sboe or slipper, C. B. Hatfield . . . . . . . . . . . . . . . . . . . . . . . 1 4,901 Skirt, lady·s. C.  O 'Hara . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  14,918 
Spoon or fork handle, G .  B. Kelley. : . :  . . . . . . . . . . . . . . 14,911 
Watch movement, G. Perregaux . . . . . . . . • . . . . . . . . . . . •  14,919 

Wra�, lady's. C. O'Hara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,961 

TRADE MARKS. 
Brusbes, hat, G. Bossange . . . . . . . . . . . . . . . . . . . . . . . . . .  11.029 
Cigars and ci"arettes, H. Segnitz & Co . . . . . . . . . . . . . .  11,034 Cigars . cigarettes, and smoking tobacco . Kauf. 

mann Bros. & Bondy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,082 
Congh remedi es, Kerry, Watson & Co . . . . . . . . . . . . . .  11 ,083 
Food made from grain , article' of, Glaser, Kohn & 

Co . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  11,046 
Liquors and spirits, Cusenier Fils Aine & Co .11,OO5, 11 .030 
Soap . laundry, Procter & Gam ble . . . . . . . . . . .  11,038 to 11.042 
Steel and "ertaln implements made tberefrom. W. 

K. & K. K. Peace . . . .  , . . . . . . . . . . . . . . . . . . .  . . . . . . . .  lU)87 
Varnishes,Japans. blacks, colors, paints, wood . 1-

ings. and ,roullh stulYs, Valentine /I; Company . . 11.047 
Wblsky, B. J .. Semmes & Co. . . . . . . . . . . . . . . . . 11 ,048, lU)44 
Whisky, rye and bourbon. S. C. Herbst . . . . . .  11.030, 11 ,031 
Whiting, prepared, A. Buel . . . . . . . . . . . . . . . . . . . . . . . . . . 11,045 

for Lining of Icehouses and tilling In of Safes. Send for Circulars. 

FOSSIL MEAL CO. , 
48 Ced a r  S t reet, 

N ew Y o r k .  
ReHable parties, desiring t o  take the Agency for their 

respective territory, will apply in writing, giving refer
ences. 

HEAT IN RELATION TO CHEMICAL 
Action. By Henry Allen. A review of some of the reo 
suIts that have recently been ohtained by experimenters' 

�e��:\p�r��c�f 
o;pg�l.:'�:;,! ���d"�;SM�

h
l':��'h�l:,�'tt�

t
�r.; 

calorimetriC determinations. 'l'he fundamental princi
ples of thermo-chemistry explained. Decomposition of 
water by metals. Action of hydrochloriC acid. SuI. 
phides. Nitric acid. Contained in SCIENTIFIC AMERI
CA.N SUPPLEMENT, No. 291. Plice 10 cents. To be had, 
at this o1llee and from all neWSdealers. 

UPRIGHT 

D R I LL S  
ALI. SIZES. 

BOR I NG  
-AND-

TURN I NG  
M I LLS , 

WO OD WO R K E RS ! 

Hot aIr furnace regulator, electriC, F. M. Sparrow 295.686 Saw guide , T. J. :Neacy . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . .  295,792 �u�. w�eel . A. " . Brown . . . . . . . . . . . . . . . . . . . . . . . . . . 295.7'18 Saw mill . D. F. & J. T. M ilne . . . . . . . . . . . . . . . . . . . . . . . .  295,791 A pri n ted copy of the specification and drawing of 
I BUG G I ES for the TRADE. Tertrtory given .  

y ran , B. C. Vanduzen , . . . . . . . . . . . . . . . . . .  : . . . . .  295,600 Saw mil l h ead blo�k. Martin & Metcalfe . . . . . . . . . . . .  295,[>72 any patent in the foregoing list. al so of any patent ���i!:�r�.
E 

ca<£.i'l���AF1[EE?O" Ice �lows, .'nserted tootb fastening for, J. G. Bo· Saw tooth. R. W. Kellen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.649 issued since 1866. will be furnished from this 01llce for 25 enstem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·295.724 ScalYoldlng. T. N. "'ubers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.592 cents . In ordering please state the number and dote SO U'l'H AF RJCA .-A PORT ELIZABETH '�IR�: Inl,�g apparatus, automatic registering. Jones & Scalfolding nt(.achment. J. T. O' Brien . . . . . . . . . . . . . .  295,578 of the patent . desired, aT" ,: remit to Munn & Co . . 261 baVing agents In all parts of the Cape t:olony. Orange 
ooper . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  ; . . . . . .  · 295,767 8ca1fol diDJ{, interior and exterior. J. T. O 'Brien . . . 295,579 Broadway. New , York. · W02 --..180 furnish copies of patents Free State . Transvaal , is desirous to introduce a PA� 

Ink stand or receiver. J. Il.  Davids . . . . . . . . . . . . . . . . . .  295.739 Scale, COin and l etter. C. Richtmann . . . . . . . . . . . . . . .  ' 295,809 granted prior to ' 1866 ; b,.. at increased cost. as the �:rp�rr:£;r,,!te1Ii: stu�g
r
n�i�a. 

lJ'. D . . Post Office Box 
J

.

ack. See Screw jack. Sca l e pan . folding, W. Maguire . . . . . . . . . . . . . . . . . . . .  ' 295.785 l speC

.

lfications. not , being printed, must he copied by ------_ ____ _ _ _ , _ _  _ ______ ____ _ 
Kiln. See Brick and . tile kil n . Lumher klln . Scissors and sbears . W, J. Bayrer . . . . . . . . . . . . . . . . . . . :I95.718 'hand. BOOFIN 

' 
Knobs, hand l e  for dial lock. T. L. Paine . . .  . . . . . 295 532 Scraper ru e L D Y k " G Ladde f Id' t A B 

. • nD r, . . or . . . . . . . . . . . . . . . . . . . . . . . . . . . »5,892 Canadian .,>.llehts may now be obtained by the 
. 

La 
r

d
' °

hl
lDg 6 ep, . obman . . . . . . . . . . . . . . . . . . 295 .518 Screw Jack. A. R. 'l'ilYany . . . . . . . . . .  . .  . . . . . . .  295.887. 295.8SS Inventors for any of the Inventions named in the forse mp. ou , e carbon arc, E. Tbomson . . . . . . . . . . . . .  295 886 Screw wood G A Stiles 295 O� i Lam I tli W . " .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . .  . . .  . .� I go ng list, at " cost of $40 each. .For full instruction· LamP. � e

t
c

. 
c.ill cMorava . . . . . . . . . . . . . . . . . . . . . . . . . .  �5,664 Seal ock, A. B. Barnard . . . . . . . . . . . . . . . . . . . . . . ... . . . . . 295,514 address Mnnn & Co . . 261 Broadway, New York. Other . p, Q - , • H. Murray . . . . . . . . . . . . . . . . . . . . . 295,566 Seed dlill feed, W. H •. Jullan .. . . . . . .. . . . . . . . . . . . . . . . . 295,647 foreign patents may al80 be obtained. 

For buUdlnl's of every descliption. Durable, I1ght, easily applied, and inexpensive. Send for sample. 
N. Y. COAL TAR CHEMICAL Co . •  10 Warren St . .  New York. 
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VALUA�LE ���X� e rnA�TI�AL MEN. 
Mich f� 1 I.--Mine Dralnage : A complete practical treatise 

on Direct-acting Underground Steam Pumping Ma
chinery. Illustrated. 137 engravings, 8vo, . $6.00 

lliolesworth Pocket Book of Useful Formnlm and 
Memoranda for Civil and Mechanical Engine,ors. 
Leather, • • • . • . $ 1 .00 

Nt�vi l l e  Hydraulic Tables, Coefficients, formulre for 

!,!��
g
pf�:s?����i�:r�� T��i6� i!:it�, or1llce�, notc

$1�� N i co l l18 Railway Builder. A Hand Book for esti
mating the probable cost of American Railway Con-
��R

'
���s.

and �quip�ent .
. 

Full
. 
bou�d pO�ket b

�?�il 0' Nei l l .-A Dictionary of Dyeing and Calico Printing 
8vo. 491 pages. . . . . • . ' $5.00 

Ol'ton .-Underground Treasures ; How and Wi:lere to 
Find them. Illustrated, . . . •

. $1.50 
Overmau.-The Manufacture of Steel. A new edition 

edited by A. A. Fesquet, . . . . $1.50 
()verIlIRll . -The Moulder's and Founder's Pocket 

Guide. A new addition with a supplement on 8tatu-
r:6n Ca�tf:;g��r:;t��

ta���1�n
ffieB���¥;

n
�

e
en��������: 

12mo, . . . . . . • $2.00 
Painter! Gilder, and Varnisher's Companion, compris ... 

ing painting. gilding, varnishin�, glass staining, gra.in-
b�1nt����d�a�!fi�h�����m

g
d����d °c�:l:::t o�

o
�g� 

ors. 12mo, . . . . • • $1.50 
ur The above or a"y of 0"'" books sent by mail free of 

postaoe, at the publication p'Tice to any address in the 
Worta. � Our new and enlarged CATAJ ... OGUE OF PRACTICAL 
AND SCIENTIFIC BOOKS, 96 pa�es. Svo, CATALOGUIl; OF 
BOOKS ON S'l'EAM AND THE STEAM E:'fGINru, MECHAN
IC'S, MACHINERY, AND DYNAMiCAL ENGINEERIXG, 
OA·.:rALOGnJ;� OF BOOKS ON CIVIL �NGINIC J<:R[SG, 
BRIDGH: BUILDING, STRIl:NGTH OF MATERIALS, etc. 
List of LEADING BOOKS on MJ�TAJ.I MINING, M lj:TAL ... 

( )'citutiti t �mtritau. 
CONSISTING OF THE 

B E N N ETT TRANSM ITTER,  B E N N ETT-LAKI N 
R E C EIVER,  G I LL ILAN D M A G N ETO 

B E LL, I N S U LATO RS,  ETC . 
Forming a Handsome. Practical, Durable. and Reliable Telephone Apparatus 
for Short J,)rivate Lines, UNEQUA LEU in every particular. Our apparatus 
has been greatly improved, and for short lines is Wl1'HUU'I' A lUVA I" 
and is CHJ A ltA N 'l'E t<:H � U PERIOR in every respect to anyl.hing else in 
nee. With our new Il lustrated Book of lnsh uct1ons. any one with ordInary in
genuity cao easily put them up. 

Our U. S. Patents, s1x in number, cover broadly the use of a Curved Tube in 
the 'rransmitter. the use of a Hearmg 'rube in connection with a Telephone, 
our Improved method of Insulating, our Magneto Hel ls, etc. Any other Tele
phone embodyin� the above features is a direct infringement, and the maker, 
sell��n

a�1o�S;JrWj
l�����?g:g:�:3a���e_List just issued. 

BENNETT TELEPHONE  CO . ,  
Indianapolis, Ind. , U. S. A. 

I NSTRU lllE N 'I'S SOL)) OUTRI GHT. Please mention this paper. 

D R  0 p ro R G I N  G S  BI LLI N G S  & SPENCER  CO. 
H A R TF O R D .  C ONN . U .S .A .  

:a L.A.ST. 
IRON R EVO LVERS ,  PER FECTLY BALANCEb, 

Has Fewor Parts than any other Blower. 
P. H .  & F .  M .  R O OTS, Man ufactu re rs, 

CON N ERSV I LLE,  IND.  S. S .  TOWNSEND, Gen. Agt. ,!)'l Oortland St. ,  9Dey St . •  COOKE & CO. ,  Sellin� Agts. , 22 Cortland Street, J !loS. BEGGS & 00., SelUnl'( Agts . 9 Dey Su·eet. NEVV Y�B..:n:.. <= E N D  F O R  PR ICED CATA LOG U E. 
Z :N"  F e> :El.  � .A. T Z C> N  :Fol' L: gc)"f!i, Hi" ISh'fUIl PUlnpg. 

Van Duzen's Patent Steam Pump 
( No Packilll< or Oil. � Is 

Requires )/ No Repairs 0< Skill, Reli-
No Care or Attendance. abl e. 

Can pump any kind of liquid ; ever 
ready ; no moving parts ; all brass ; can
not clog nor get out of order; fully tested ; 
hundreds in daily use ; every pump guar
anteed ; not like cheap Pumps made 
of Iron ; all sizes 4:.0 6 iuch discharge.; 
prices from $7 upward : capacities from 

�����', ����:
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H
oEnMIt;����: RUBBER BACK SQUARE PACKING CALICO PmNTI"G .  WEA V'''G. COTTON AND WOOU'N 

. 
I MA XUFACTUltE ; CATALOGUE OF A l\tISCELLAKF.... . 

OUS COLLIWTIOr-,y OF PRACTICAL AND SCliCNTIFIC 

100 to 20.000 gallons per hour. State for what purpose 
wanted and send for Catalogue of . •  Pumps." V A N  DUZEN & 'l'lli"l\ ()inci nnati, O. 

BOOKS ; two Catalogues of Books and Pamphlets on BES'l' IN 'l'H E  WORI,D. SOCIA l, SCIENCI<'. POLITICAL ECO';OMY. BANKS. pO I'U- 1 F P k' the Piston Rods an·d Valve Stems of Steam En g i n es and P u m ps. 
t�

A
����'n� t����I��rt

a
�1 t��n�g�!,

u���C�in
s
���;�r.J B represents that part of ��e ::c;�� which. when in use. is in contact with the Piston Rod'. 

his addrii�NR Y CA RE Y BA IItD & C O . ,  cre:e����lft�n� fr��ti
'
o��iCh keeps the part B against the rod with sufficient pressure to  be  steam-tight, and yet 

Industrial Publishers, Booksellers. and Importers, 'l'his Packing is made in lengths of about 20 feet, and of all sizes from M to 2 inches square. 1S 1 () Walnnt St., Philadelphia, l'a. 

Corne l l  Un iversity. 
COURSES IN 

Electrical Engineering, 
Mechanical Engineering, 

Civil Engineering 
and Architecture. 

Entrance Examinations Belfin at 9 A. llI., June 16 amI Sept. 16 18S4. 
For the U:-IIVERSI'l'Y REGISTER. containing ful) 

statements regarding requirements for admission, 
courses of study. dee:rees, honors, expenses, free scho· 
ltff�iP�R�}X:sJW�l°'O�

pe
8
i
�k�n�re

a8�'i'vJ:J1{f�h}� 
Ithaca, N. Y. 
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(FLAT AND SWIVEL BASES.) 
SOLID JAWS AND ADJUSTABLE AT'I'A(JUMENTS. 
Steel Faced or Solid Steel �lidhllr Bar. Espe-
��!k��a

��r
d
Jf�!"v�I��!�n-:l�:J?�I�n�

ngf �i������Vj� 
maintains its superiori ty in stre l lu,tb, fil'Ulness of 

r���i'. d����!l!t?y l�::���te�
d 

�:n�
i ��� tJ���I:� and 

N AT H A N  S T E P H E N S , P rop . ,  
4 1  Dey St reet, N ew Y o r k. 

I B D� S  
FiroOp1acOHOa10rS Mantels and Registers. 
B . C . BIBB " S O N ,  Baltimore, Md. "
Bestworkmanship. Llwestpricea 
�uaru.nteed._ Send for circulars.. ) 

PAT E N T S .  
MEi:lSRS. MUNN & CO. , in connection with the pub

licat ion of the SCIENTIFIC AMI£RICAN, continue to ex
amine Improvements, and to act as Solicitors of Patent.s 
for Inventors. 

In this line of business tbey have had thirtY-fight 
years' experience, and now have unequaled facilities fot 
the preparation of Patent Drawings, Specifications. and 
the prosecution of Applications for Pat.ents in tlie 
United States. Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringement.s of Patents. A II business 
int.rnsted to them is  done with special care and prompt. 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con· 
taining full information about Patents and how to pro. 
cure them; directions concerning Labels, Copyrights. 
Designs, J;'atents, Appeals, Reissnes, Infringements, As· 
j3ignments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send. free Qf charge, a Synopsis of Foreign 
Patent Laws, showing the cost and metho� Of securing 
patents in all the principal connt.ries of the world. 

DUNN &; C O . ,  SoUdtortl of' Patent., 

361 Broadway, New York. 
BRANCH OFFICE.-Corner of F and 7th Streets. 

Washingt.on, D. C. 

N E W  YO R K  B E L  T I N C  &. P A C K I N C  C O . , 
JOHN H. CHEEVER, Treas. N o s .  1 3  &. 1 15  P a r k  R ow, o p p .  Asto r H o u s e  N ew Y o r k .  

Alf!��E���H�tsTq�!I2'�ou�N�9l����M��LO 
. T E N S I L E  S T f\E N G T H, 3 9 . 2 9 2 LbS T O  T H E S Q, U Jli I\ E  I N C H  E L A S T I C I T Y  9 .71 8 Jo l\  S A U T O  THE TR,AOE I N I NG OTS.1HIS M ETAL CAN B E  USE  0 FOI\ANY AND ALL PUI\POSES AOOI\£SS 402 WALNUT S' PHllAOElPHIAPI\ 

A ('hancc for Unpitai il'iits.-Right to manufacture the 
new Wind Engine (pHge 198 SCI. AM.) in Western State�, 
etc., for sale. Write H. H. BA USMAN, Lancaster, Pa. 

" B L A K E 'S C H A L L E N C E " R O C K  B R E A K E R  .. 
e-===-E 1\ 0L AND F INE GRAY IRON ALSO ST EEL �ALL � CASTINGS FR�ECIAL E:RNS 

=--OEV fiNE TINNING JAPA PA1i S F IN ISH ING . NN J rHOMfllEHIGH AVE & AMERICAN 5T PHILA � Patented November l�, lS79. 
For I II  nCa(lalD ltoad making, Bal lasting of llaill'oads. Crushing Ol'es, use of Iron Furnaces! 
etc. Rapidly suoersedinll our older styles of Blake Crusher on account of its superior stremQtl!, effici
ency, and Simplicity. Adopted by important Railway and Mining Corporations, Cities. and TOwnS. 
First Class Medals of Swperim"iDy awarded by American Institute, 1879 and 1880. THE COM PLETE H O M E. to����B :';��W.:l book. New edition.-New bindings.-New illustrations from new designs . . Superbly gotten up. Same low price. Adapted to all classes. Sells at sight. Agents rloing big work. EXCELLENT TERMS. The handsomest prospectus ever issued. 

nrJAI\E Clt U iSH lm C O . ,  Sole Maliers, !'iew H a ven, COll l I .  
-----------------------------
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E �A�li\�l���am�o.n't �HILI\� 
.�,:�.�:A)�'X. �/W .. \A.\.� t.��t.c,\�\...\..."( 1\\)J\�\ t.\J 

R�\\..R..0�IJ'S RC\\..\..\\--\Q, \'J\\\..\...&. 't.\\\;m't..�'t.fI...�",ms,cC\c""�}J"'�t.� &.C 

�hhtd�l;·ia.Bla�Di��'��:rR:"!;�Nn�wCg��� ��dt��he�t •• 

M I O R O S O O P E S ! 
F I E L D  CL ASS E S ,  

M A C I C  L A N T E R NS, 
B A R O M E T E RS , 

T H E R MOMET E R S ,  
. D R A W I N C  I NS T R U M EN T S .  

l T E L ESCO P E S '  

For removing scale and keeping your boilers clean, use 
Hauley's Cleaning Composition. J .  J .  Hanley, Troy, N. Y. 

rHE DINGEE &. CONARD CO'! 

ROSES 
'!'he only establishment making a S P E C I A L  
B U S I N ESS o f  ROSES. 60 L A R C E  H O U S E S  for ROS ES alone. We C I V E  A W A V , in P

t
rem \:, 

mS and Extras, more ROS E S  t.hanmoB .esta� 

. entB �';,TIve�
o
�J';;:"%!;1�t.:�eJg��b"fli':: 

varieties, your choice, all labeled, for 8 1 ;  
orS2; 1 9  for S3; 2 6  for $4; 35 for S5; 75  for ; 1 00 for S 13. Our N E W  C U I D E �  camp let. TreatiIJ60n the Rose. 70p'P, elaantl'l/ illustrated -t! 'REE 

Bo .. Gro�::.� DINCEE W�I?����IIf.2;oG .• l'. 
EII,[!)!r-� �)Ii))I'Ii'}I:IfTlL.E. AND CLAY RETORT;'> ALL S��ES 
�. UI[\\!.E:., �J\l��rl\\;-::::= BORGNER & 0 BRIEN .� 23 !!.!l S T ,  AB O V E  R A C E ,  P H I LA D E L P H I A  

FOR SALE well gnarded, pleasant. permanent. 
, thoroughly indorsed, and exceed� 

�Yf;���g�!ii��: ����
fa:)Yl��s

g 
a'it����i:e�

n
!�� ��:J;

e
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hours will equip and manufacture goods; one room ten 
feet square; owner wants no help; no power, very little 
knowledge of engines and boilers required. Baltimore 
City not for sale. Entire capital required. $300 to $600. 
Don 't fail to write for circular, STATIONARY AND 
MARINE, P. O., Baltimore, ;Vld. .---------

B E F O R E  YO U B UY A B I CY C L E  
Of any kind. send stamp to GUl'tIP BROS., Dayion, Ohio. for l arge Il lustrated Price 
List of NEW and SF,COND · HAND MACHINES. 

BI()YtJl:�
n����Y(�� t��k�l eJ'.'i���: 

Telegraph and Electrical 
SUPPLIES . 

Medical Batteries, Inventors' Models, ExpeTI� 
mental Work and fine brass castings. Send for 
catalogue C. E . .JONES &; B!lO. �ineiDnati, o. 

It i. important to us that yon montlOll thls paper. 

$•  to $90 per day at home. Samplesworth$5 free. '1 r.- Address STIXSON & CO., Portland,Maine. 

rERFEC1' 
NEWSPAPER FILE 

���k�o��r,�l���!.�Pp��!::�t;fr�!��.�tg�u:. 
Q U E E. N &. CO. , Optici ans, P H I L A D El. P H IA 

Ihen Qy g 18n�e.n ,Elip 8m 'r & 

r�: Vaen�lt�r6U i1f\eV�r�:�:��U�'�1�§,
a
�pff�

e
p��

a �:�i�i¥&'ii SICKNESS R life-long Btudy. Iwarrant my remedy to cur9 
the worst cases, BeCRnse others bave failed is no reason for 
not now receiving a cure. Send at once for a treatise and a. 
}'ree Bottle of my infallible remedy. Give Express and Post 
Office. It costs you n othin g  for a trial, andJ will cure you. 

,A.(lc1ress Dr. H. G. ROOT, 183 Pearl St�� New York. fl. DYKE'S HURD EI'IXIRffl. fa 
B�fo . A 

. . 

er ForeM luxuriant MustlUlh .. , WhiR_ ron Aft_., • • i;d"�� h·ifoo{'nj:�. heE�j:; ���� � , . .. �  .-_ B" .. t.s the world. 2 or 3 Pk" doeti .  , ,... � 
th .. ",ora. Will pro1'l It or forf"it $lOO.OO. riet' par a<'ll;"I:'& with dir�ctions nll.\ed alld po''Pa;d 2 cem�. 11 lor 

Clt.. , ltamp!iouilv.r. L. A. L. SMI1'J[ & (;0. , Agents, !'alatinfl, Ill. 
N E RVO U S  D E B I LlTYq!�kI��re� 
FRENCH HOSPITAL METHOD. New to America. Civl .. I" Remedial Ao:ency. 160 Fulton St .. New TorI; 

GONSUMPTION� I have a positive remedy tor the Rbove dtsease ; by its ust) thousands of caSQi of the ·  worst kind. and of long standing bave been cured. 'Jndee<h so strong is my fa.ith infts efficacy. that I will send TWO BOTTLES FREE, together with a. VAL. ��:;: ��������8O;: h
h
A� �:�a�t'Jc�w, :�1f;�:�i 8�:7N�: 

266th ED IT ION .  PR I CE O N LY $ 1  
B Y  M A I L P OS T P A I D .  

KNOW THYSELF. 
A Great Med ica l  Work on  Manhood 
Exhausted Vitality, Nervous and Physical Debility, Pre� mature Decline in man, ErrorR of Youth, and the untold miseries resulting from indiscretions or exef'sses. A book for every man , young. middle-aged, and old. It contains 1 25 prescriptions for all Hcute and chronic diseases, f'aeh one of which is invaluable. So found by the author,whose 
�:r?i�

i
rg�I01°��l�J:��i��i�;� a.�08�����;bg;rid'inbb!��� tifnl French muslin, embossed covers, full gilt, guaranteed to be a finer work in every gense-mechanical, liter-

���'n��� fcJ�i�.��i,()�r
aih:�;;n��Yw�fr:;� ie��

k
n3g��d�:�ri; instance. Price only $1.00 by mail , postpaid. IJIustrative sample. 6 centB. Send now. Gold medal awarded the author by the National Medical A ssociation, to the officers of which he refers. 

The Koch Patent File. for preserving newspapers. an�
h
6����

k
aM'I�t'�� �g/���i�r�i ��y

n
tfe���in:fr.�cn,'i,� magazines. and Pam

�
hlets. has · been·· recently improved don Lancet. 
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�a!�� There is no member of SOCiety to whom this book will 

supplied for. the low price of $1.50 by m�il, or $1.25 �t �he ��,\:�ecre
s
r
e
:�1n:n�.:!'!;�o���t�' 

parent,guardian, ins��uct. 
Rffice of thIS paper Hean;, b.oar� SIdes j inSCrIptIOn . Address the Peabody Medical Institute, or Dr;W. H. SCIENTIFIC AMERICAN, III gIlt . Necessary for Parker, No. 4 llulfinch Street. Boston; Mass., who .It>I.>Y every one who wishes to preserve tlie paper. be consulted on all diseases requiring skill and . ex'Perf .. Address I ence. Chronic and obstinate disease. that H E A L have" ltUNN & CO., ballled the skil' of all other physicians . ,. '-;. 

Publishers SOBNnfiC AMERICAN �'if;Igt,\Y3n 1��r:n.:�;tfi�hu���CeSSfUIlY THYSELF 

© 1884 SCIENTIFIC AMERICAN, INC



Inside Pa rlc, ench i rulIc.·ti oll - - - -: ;') CCll tM a line.  JJllci, PUIlC, c a c h  i l l S C I · L i u l l  - - - $1 .00 :L l i n c .  (About eight words t o  a line. )  

FJngravings may head advertisements at the same rate per line, by meam,'ement, as the letter yres6. Adver, • ti6ements must be received at publication office as early as .Thursday morning to appear in next issue. 
C O LU M B IA B I CYC LES 

A N D  T R I CYC L E S .  
New Illustrated (36 page) Catalogue, giving full description of tbese ma

chines.  sent for 3 cent stamp. 'I' I-I E P O P E  lU' F ' n  e o . ,  
597 Washington St., Boston, Mass. 

er!d�;:��o�? N.� � or ft91£lt��i;.G��r��t�i<'e�
a

{'�;;
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t
ur-

'Vheels and Uope fo� conveying power long distances . 
Send for circular. -

[@f " C I I A l1 J..lIO N "  Locka, all Brass and BrQnztJ, 
Handsome Finish, Durable and Secure 

o 0 �5��P��!>J����t��kf��li�edp:Ilr���W;ig� e� List showing best Locks lor D rn "' c l's, 
C l osct�,  U e s l( s .  and t:hclSl s extant. 
Also a line of " Combination " Dial Locks 

o 0 for same purposes at $1.25 to $2.50 retail. MILLE R LOC K  CO., Phi ladelphia, Pa 

Doub le  Screw, Para l l e l ,  Leg Vises. 
M ade and 1V ARR A N1'EU stronger than any oth er Vise 
by EA t> L E  A N V I l, Wll llI� ,,; on l y,  '1" ' C l l l Ol I ,  r.. J .  
TJlE HOLLANU LU IIIUO ATOU, V I S I I I L E  H l to l '  

I s  guaranteed t o  be 
1 .  A perfect insurance 

�li::!en��� CY�I!��f au
od 

Governor Valves 01  the engine. 
1 ••• e�O!=iiC��QaG 2. It  will pay for itself III in six mollths, in the saving of3�ilitCO�lit��iu��ki��'re Iheed in tht: revolutions of 

:�� e�f��k��l�,�rr°':S::� 
thus increasing the-power of the engine. M'f'dby Holland & ThompsolI, 2 1 1  River S�., Troy, N ,Y.  

A. 

F .  B rown's  Patent 
FRICTION  
CLUTCH. 

W A T C H M A K E R S . Before buying, see the Whitcomb Lathe and the Web
ster ];'oot Wbeel. made oy the AMERICAN W ATCH 
TOOL CO .. W alch!Lm, Ma&8 .• 

ASBESTOS ROPE PA CKING, 
A S I I 1�S'I'O ";  WI(JK P A C IU N G. A S I I ES'!'OS V I,A'!' PA(JI� I N G, 

A S B ES'1'I1"; S H EA'!' B I N G S, A S BE,,;'l'OS GA S I� E'I'S, 
A S IH;S'l' O S  n U i  J . » I N G 1?E I 1I'. 

Made of strIctl y pure Asbestos. 
H. W. JOHN S M'F'G CO . ,  

8 7  M a i d e n  L a n e , N ew Y o r k ,  
Sole M anufacturers of fT .  W .  Johns' Genuine 

A1!�j�';��; llcm:N�., I�·�.'r��l;il· p¥p�H" 
A �,Illt IN,'tU;f, \� (�;�':I�'l�lr.4: S, 

CEi\:,( E N 'l'S, l�'rU.  
Descriptive price lists a n d  samples free. 

� :M: • .A.. � .A. ��rs. Pl'ovldence, n. I�  (Pnrk St.),  Six minutes' w a l k  West from station. 

Orl/d n al and O n i y  n n i l det· of l h e  
H A R R I S · CO R L I S S  E N C I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
S e n d  fo r copy E n g i ne e r ' s  a n d  Ste a m  User's 

M a n u a l .  By J . W . H I I I , M . E .  P r l ce S I . 2 5 .  
T h e " M O N I TO R . "  A N E W  J, IFTING A N D  N O N -1,] 1"1' r N G  I N J EC'J' O lt. 

Rest Boller Feeder 
in the worl d. 

Greatest Uange 
yet obtained. Does 
not Break under Sudden Changes of 
Steam Pressure. A I !!! o l'a ' C l l t  
E J E CT O RS OR 
Water Elevators. 

For Conveying 
Water and LiquId. l'utcllt O l l c rl'l, Ln. brleutor)lt et.c. NATHAN MANUFACTURINC COMPANY, SOlld for oatalogu., 92 &. 94 Li berty St.,  New York. 

Ititufifi t jttltti,au. [ APR I L · 1 2, [884. 
JENKINS' TENT . VALVES,' I CE  MACH INES 

Gate, Glcr (;::/0' G: I Check, and Safety. 
MANUF ACTU � §tS./. : . BEST STEAM METAL. 

Of all sizes, from 
1 0  l b .  p e r  Ho u r  to 

50 T o n s  per Day 
(b� (b !) ., Have been In use since 1868, under all possible con-

"i Q  Binary Absorption System. 
� <;.) � JVCS are stamped " Jenki n s  Bros." J)::: � .:J:N"S :J3:E'1.0S • •  

ECONOMICAL. 
· SI ll'l I' I ,E, R E LI A B I,E. 

1' 1  . .  fohn S u'cct, N C\V I eo � 3end for Price List · 'A." 79 Kilby St1·eet. Roston. 
James Boyd, P h i ladeJ phia Pa. ./J� (2) • 'l'S : Pond Engineering- Co. ,  St. Louis. Mo. 

Seud fOl' Uh'Clllnrs. 
Delamater Iron Works, Rees Shook & Co . •  Pittsburg I 'a. Ah.a. . �6(J � �  Ryan . LouisviJe,Ky. Mariuette Iron W 'k 's Co.,  Chicago, Ill. 

Gibson & Clark,Cincinnati, BblO. Ja.mes . I )  �on, Detroit , Mich. Bran d & ReiChardil1inne�Olis, Minn. 1 6  C o rt l a ndt St. , NEW Y URK, U. S. A. Chafer &B����l�::��na��l'8o. , s��lF�a��iscL�B��gO, Ill. Hendrie & :eft���t',��:t
r
�:, J����r, ��i.MO. 

BARREL ,  K E G ,  
Hogs]tead, AND 

S'fAVE MA C H I NERY. Over 50 varieties manu
factured hy 

E .  &. B .  H o l m es ,  
n U F F A LO, N .  Y. 

MET ALLIe SHINGLES 
C re'atly  R ed u ced i n' P ri ces: ' 

$5 .50 AND $6.50 PER SQU ARE. 
N EW AN» IIUPROVE» nE:SIGNS. 

A N GLO.AMERICAN CO., 
22 C l i ff  Street, N ew York.  

SAVE T H E  f L O O R S .  
NOISELESS RUBBE R W H  E ELS, 'Ni') , FOR ALL PURPO S E S .  Qt': G=-' G E O .  P. C L A  R K, '-l7C)' W I N D S OR LOCKS,CT. 

.... o LL 

bJJ c:: CO � E o � c.. .... o LL.. 
GAS E N G I N ES� 

�lIn l)le, Substantial, Safe, Econom� Half horse �;��:;�g�mJ'Jreo zn�gt"�p���ter 100 feet 

POWER »E'l'EltMIN E »  ny AC'!' U A L  TEST. 
Call and see them, or for circulars and prices address 

THE CONTIN ENTA L  GAS ENGINE CO. ,  No. 231 BROADWAY, NEW YORK. 

H . A  -:-R 0 O" E: R S -
R A I LWAY Be M A C H N I S T S 

. -;;:- S U P  P L I E S . -;;:
N Q I 9  J O H N §T_. N E: W Y O R K  

sru;PARD'S (JEJ.EBR A'I.'ED 
$SO 

Screw Cutting Foot lathe. 
Foot and Power Lathes, Drill Presses , 
���?!�sri�i':tA���fi��6�::.' ��1it��'s�e��: 
Send for ca.talogue of outfits for ama
teurs 01' artisans. Address H. L. S I I I, I 'A tt l) &: () O • •  
341 & S43 We�tFront St. , C i l l c i n l inLI,  o. 

B A R N E S '  
P a t e n t  F o o t  a n d  Steam Power Machi
n ery. Complete out
IIts for Actual Work, 
s h o p  B u s i n e s s .  
JJath es for Wood or 
Metal. Circular Saws, 
Scrool Saws,Formers , 
Mortisers . '.renoners, 

rJ�ii:�';;d ��icc�tT:t;r���1 a. �j�ig;�j .pIi�rn',tli�r,tg; N o. 1 999 1Un.in. St.,  Itockfol"d, I I I .  
VV'.A.TER.. 

Cities, Towns, and Manufactories 
SuppIled by GREEN & SHAW 

PATENT TUBE AND GANG WELL SYSTEM. 
Wm, D, Andrews & Bro'l 2 3 3  Broadway, N. Y. 

Infringers of above patents will be prosecuted. 

Van Du zen'I' Pat. Lomilc l�lI11ey Oller HA S Highest Indorsements, 
EnviabJ e Reputation, 
Scientific Pedigree. A two years' test by conservative 

manufacturers of national reputa
tion has shown It to be tbe only perfeet liubricator .far Loose Pulle!ls in 
use. Prices very reasonable. Send 
for Ollr H Catalogue Number 55." VAN DUZEN & TIFT, Cincinnatl, O 

SOUTHWARK FOUNDRY &\ DIA(JIH�E (JODIPANY, 4311 Wash i n gton Avenne, Philadel phia, 

E n g i neers & M a c h i n i sts, BlolVing Engi nes  a n d  Hyd raul ic Machinery. 
Sole makers of the 

Porter·Allen Automatic Cut·uII' Steam Engine. 

WIT H EUB Y, RUGG & UICHA aDSON. Manufacturers 
of Patent Wood Working l\'l ach1nery of every d escrip .. 
tion. li'acilities unsurpassed. Shop formerly occupied by R Ball & Co., Worcester, Ma.s. Send for Catalogue. 

S P EAK I N G  T ELEPHO N ES .  
TIII� A ft IEH I (JAN ImLL 'l'ELErI lON I'; tml l'A NY,  

W. H. FOl tBES, W. R. DRIVICR, TH 1�O . N. VA t L, 
President. '1.treasurer. Gen. Manager. 

Alexander Graham B el l ' s  patent of March 7, 1876, . owned by this company, covers every form of apparatus. 
incl uding Microphones or Carbon Tel ephones, in whIcb 
the voice of the speaker causes electriC undu lations 
corresponding to the words spo)ren. and wh ich al'ticula.. 
i�g�SJ�����i���:�f ap!���Jtst��g�ggh ��. b��c�rtC��;:i, 
rba:��lrSlr:�i�Ase tga�::�)�a�'g:e����t�fn�j i�i�b

c�abfr� 
cuit on final h earing in a conte:sted case,  and many In .. 
junctions and final decrees have been obtained on them. 

This company also owns and control s all th e other 
telephonic inventions o f  Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson. and others. 

��I:��g�i:sef��
t
��i1���� t����c��g.��apS6��:r��8iem8 

can be procured directly or throngh the authorized 
agents of tue com puny. All telephones ohtained except from this company. or 
its authorized licensees , are infring-ements. and the 
makers. sellers. and users will be proceeded against 

Information furnished upon application. 
Address all communications to the A IU E ltl C A N I n; t . t .  '1'}; LlWH I l N E  ( : O ll'l PA N Y. 

91> lUi l l< :Street, 1l08ton, IU.LSS. 

OF 
$ dtntifi' �tutritau 

FOR l S84. 
The Dlost Popular Selell t i li c  ]'lliler In  the World. 

Only $3.�O a Year, Incl u d i n g  I", . .  aac. Weeldy. �2 N n nlbel's n Y e H l·.  
This w i d e l y c i " c n i<lI cd and splendidly lllustrated 

paper is published weekly. Every number contains six. 
teen pages of useful information, and a large number ot 
original engravings of new inventions and discoveries. 
repreeenting Engineering Works. Steam M achinery. 
New Inventions, Novelties in MechaniCS, 1.Janufactures. 

SHINGLE MACHINERY. Chemistry, ElectriCity, Telegrapby, Photography, Archl

Send for our circulars conta.ining price lists of our tm
provec} Shingle M achinery. Over one-b a l f  of the shin .. 
gles manuf,lctureci in th e Northwpst are manufactured 
on the UbuJ loner Patent Shingle M achin ery. 

GEO. CHA LLONER ' S SO�S, Omro, Wis. 

t..ecture, Agriculture ,  Horticulture, Natura l History, etc. A l l  C l ns8c8 of ItcfulcJ '''' find in the 8CIE � TIFro 

AMERIo.o.N a popular 'feswme of the best scientific in. 
formation of the nay ; and it is t h e  aIm of the publishers to present it in an attractive form, avoid ing as much as 
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