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TRACTION ENGINE WITH SPRING WHEELS. 

Tbe object of these improvements is to provide the en
gines with means for relieving them from some of the 
shocks and strains to which they are subjected, particularly 
when working on hard and uneven roads. 

Our engmvings illustrate the latest improvements by 
Aveling & Porter, devised to give not only radial elasticity , 
but also a yielding in a circumferential direction, so as to 
enable the pull of the engine to be exeIted through an 
elastic medium. The. engine has been employed on the 
paved streets of the t(jwn and on country 
roads, and has run no less than 2,000 miles 
on t.hese spring wheels, doing very heavy 
work most satisfactorily an d without 
fail ure, so that the ar rangemen t  may be 
considered to have passed beyond the ex
perimental stage. 

We gi ve from Engineering a perspective 
view of a six-horse road locomotive fitted 
with these wheels, and two sections of the 
wheels showing the details of their con
struction. In the case of the engip.e illus
trated, tbe driving wheels are 7 feet in 
diameter, and the outer rim is,  as s hown 
in Fig. 3, composed of two T-iron rings 
of very substantial section,  united by an 
external ring of plate iron 14 inches wide. 
The inner part of the wbeel, on the other 
hand, con�ists of a cast iron boss of tbe  
usual form, carrying six pairs of spokes, 
the outer euds of each pair of spokes being 
terminated by a cast iron block cast on 
them. To these blocks are riveted two 
rings of fiat bar iron, which serve to connect tbe outer cnds 
of the six pai rs of spokes as shown. The blocks at the 
outer ends of the spokes are of such dimensions that they, 
with their connecting riugs, just work freely within the 
webs of tbe two T-iron rings of the ouler tire, as repre
sented in Fig. 3. 

At three points in the inner circumference of, the outer 
tire there are riveted to the latter pairs of angle irons , to 
which are jointed the links or hal'S on which the springs act. 
There are six of these links, which are coupled by pins to 
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tbe three pairs of angle irons just mentioned, and each of 
which passes through the block at the end of the adjacent 
pair of spokes, and has threaded on it one of Timmis' heli
cal springs, as shown. Each spring exer.ts its thrust on It 
base plate which is pivoted to the corresponding block at 
the end of the spokes, while the compression of each spring 
can be adjusted by means of the nuts at the end of the bar 
on which it is threaded. The wbole arrangement, which is 
very simple and workmanlike, will be readily understood 
on examination of the perspective view of t1�e engine and 
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the sectional views of the wheel already refcrred to. 
We bave had, says our contemporary, an opportunity of 
witnessing some interesting trials of the engine from which 
our perspective view has ht!en prepared. As we have said, 
it is rated by Messrs. Aveling & Porter as a six-horse, aud 
it weighs in working order a l i ttle over 10 tons. On the day 
to which we refer a trip was made with this engine and three 
traction wagons loaded with scrap iron, the three wagons 
with their contents weighing 23J1' tons, making the gross 
load, including engine, over 33,72' tons.' With this load the 
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engine was tl;lken through the city of Rochester and up Star 
HiIl-a hill which nature has kindly provided at a conve · 
nient distance from Messrs, Avelin g & Porter's works, ap
parently to facilitate the testing of traction engines. This 
hill commences with a sbort gradient of 1 in 75, followed 
by 110 feet of 1 in 22, then l1(i feet of 1 in 14, then 114 feet 
of 1 in 16, then 135 feet of 1 in 14, then 264, feet of 1 in 16. 
then 107 f�et of 1 in 11, and finally 221 feet of 1 in 55. Al
together the bill is 1, 137 feet in length, and rises 63 feet, 
giving an average gradient of almost exactly 1 in 18 ; but 
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of the total rise 58 feet is effected in a dis-
tance of but 841 feet, so tbat for this 
lengtb the average gradient is 1 in 14�. 
Up this severe hill the engine took its load 
without hitch or trouble of any kind. 
Botb wben hauling th is  load up Star Hill 
and in passing over paved streets in 
Rochester, the action of the spring wheels 
was highly satisfactory. 

On the return of tbe engine the wheels 
were severely tested by runn ing the en
gine over timber laid across the road, 
" jumps" 8 inches to 9 inches high being 
thus repeatedly taken, and notwithstand
ing that the wheels after passing over the 
tim ber dropped the full heigb t on the hard 
road, they sustained no injury whatever. 
Further experiments were then made to 
ascertain the extent to which the springs 
yielded unrier different conditions of work
ing. For this purpose an iron pointer 
was securely clipped to one of the spokes 
and made to bear with its point 011 the 

web of one of the T-irons of the outer tire, so as to scratch 
on this web a diagram showing the amount of movement of 
the inner wheel within the outer tire. With the engine 
moving alone over a fairly good road it was found that this 
diagram sbowed a radial and circumfcrential elasticity of 
� inch, the curve traced by the point being almost a per
fect circle. The engine was then coupled to one of Messrs. 
Aveling & Porter's 15 ton steam road rollers, and the brake 
of the latter was put hard on, while its engine was partially 
reversed so as to make tbe resistance just as much as the 
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traction engine could overcome. Under these circumstan- I ces the diagram traced on the outer tire became n early tri
angular, the form being tbat of a triangle with curved sides, 
while the radial and circumferential elasticity increased to 
sl ightly over 1 ineb. 

ESTABLISHB�D l845. 

THE PATENT BILLS BEFORE CONGRESS. 

Tbe efforts lately made by manufacturers and inventors 
to arrest the further progress of the destructive legislation 
concerning paten ts, have bad tbis much of good effect in the 
Senate, namely: instead of rusbing through tbe bills with 
railroad speed, as did the House, tbe senators have held back; 
instead of precipitate action they have wisely given a hear
ing to some of those wbose property rights are endangered; 
still another hearing, it is believed, will be gi ven. This con
cession has been gained cbiefly in consequence of criticisms 
of the press and the receipt by senators of personal letters 
and protests from many different parts of the country. 

Altogether, tbe action of Messrs. Aveling & Porter's 
spring wheels w as throughout tbe experiments most satis· 
factory in every way, and the arrangement is onll well ful· 
filling tbe requirements of the problem to be deal t with. One special feature in the wheels w orth notice is tbe ease 
with which the springs can oe adjusted so as to put them in 
a- greater or less state of compression-thus making tbe 
whole wbeel more or less rigid, as may be desired. 

.. t. � .. 
The Weather. 

It is so common to judge the weather we have most re
cently experienced, or are just passing through, as a great 
deal more remarkable than any we have before kno w n ,  that 
it is sometimes profitable to look over the records giving the 
exact data. The past wiuter, in the neighborhood of New 
York city at least, has called forth a great deal of comment 
from the number of its unpleasant days. On comparing 
the figures with those of a year ago, we find that of the first 
seventy days of 1883 tbere w ere forty-four in which 
either snow, rain, or sleet was precipitated, while during the 
same period of 1884 there were only forty·one days. What, 
then, is the cause for the popular verdict agai nst the pres· 
ent season? . There are several explanations. In tbe fi rst 
place, there was greater variety last year. Rain was varied 
by snow, then by freezing cold , and pleasant w eather came 
in at i ntervals, so tbat the spells of bad weather were not 
long and tedious. This year min ha.s predomiuated, and 
snow was incidental. From February 4 to 9 inclusi ve, there 
were six consecutive rainy days, and from March 1 to  March 
21 there were only five days without raiu, and all were cloudy. 
The water precipitated this year has been largely in excess 
of last year's figures, and there h as undoubtedly been more 
of it in the atmosphere on those days wheu there has been 
no actual rainfall at all. The precipitation of water i n  
January a n d  Febru ary, 1884, was 9'97 inches, against 7'80 
inches d uring a like period a year ago. From March 1 to 
21, 1883, the precipitation was 0'98 inch, against 3'44 
inches fot'the corresponding t.im e  this y ear, making the 
total rainfall to March 21, 1884, 13'41 i n ches, as com
pared with 8'78 iuches for the like time last year. It is a 
fact that since January 1 the sidewalks in New York city 
have not been dry for twenty-four consecutive hours. For 
these reasons the tiignal  Office figures aud the oldest inhabit
ant's Rurmises, though apparen tly contradictory, are not so 
far apart as they would seem at firRt sight. 

44" .. 
AtRlospherlc Waves. 

Professor Soerster, director of the observatory of Berlin, 
and others, have remarked the existence of suddeu barome
tric changes in calm, steady w ea.tber occurring during the 
mouth of August last, and have traced their connection with 
the eruptiou of Krakatoa on August 27. Tbe chief sbock 
of this eruptiou was fel t  about 7 A. M. on that day, and the 
resulting atmospheric wave appears to have traveled over 
the world. Tbe first wave was felt at Berlin ahout ten 
hours later, giving a velocity of propagation of 1,000 kilo
meters per hour, or n early the speed of sound. About six
teen hours later a second disturbance was felt, probably due 
t o  .th e w ave which did not come direct, but round the other 
side of the world, by America. For the same ,peed of p ro
pagation the time would correspon d  to the distance in this 
case. Moreover, thirty·six hours aftcr the first disturbance 
at Berliu, a th ird was felt of a weaker s ort, and this cor
responds again in point of speed. Lastly, a fomth and 
weaker disturban ce was observed thirty·four hours after the 
second wave, the acceleration in this case being due, per
haps, to atmospheric- currents from eaRt to west. 

44' � • 
WllliaJD. Sturgeon. 

A most remarkable man was tbe electrician William 
ilturgeon, whose discoveries and inventions in electricity 
may be traced under modified forms i n  many of the princi
ple electrical apparatus now in use, hut whose claims to 
honor are w ell nigh if n ot quite iguored. He was born in 
1783, and from first to last his life was one of labor and pov
erty, yet it  is marvelous bow much excellent work he per
formed i n  the trying circumstances. Beginning life as a 
private soldier, in spite of all the difficulties inherent in such 
an existence, by great industry he acqui red considerable 
proficiency in science, not neglecting ei ther the literary side 
of education. His contributions to science, commencing in 
1823, are about fifty in all, publ ished iu the Philosophical 
Magazine and the" Ann als of Electricity," all beari ng on 
his favorite study-elcctrical phenomen a. To Sturgeon we 
are indebted for the soft irou electro mag n et ,  the commu ta
to!", and the amalgamation of the zioc plates of batteries, and 
numerous electrical iuvestigat,ions. 
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In an emergeucy of this kind members of Congress are 
very greatly iufluenced by the appeals and i n formation re
ceived directly from individual s. 

We again entreat the friends of home industries, edito rs, 
manufacturer s, patentees, inventors-all wh o favor the pro· 
gress of the useful arts and the maintenance of the patent 
laws-to persevere with their efforts. 

We urge them to adopt all proper methods they can com· 
mand; especially to write protesting letters, without delay, 
first to tbeir Senators, and next to their Represeutatives in 
the House. Each individual should consider it a personal 
matter, and not wait for some one else to write or act. 
Every letter, every telegram sent, every effort made, will 
help, and may prove of importance. 

For the cOllvenience of readers we republish the numbers 
and gen eral n ature of some of the bills before the Senate. 

Rouse bill 3,925, introd uced by Hon.  Mr. Oalkins, of In
diana, provides snbstantinlly that if the inveutor or own er of 
a patent shall dare to attempt to sustain bis rigbts by bring
ing a suit against infrin gers, he shall recover no costs, and 
shall pay to tbe infringer's lawyer a counsel fee of $50. 
This hill was passed in the Rouse of Representatives by an 
enormous majority, on January 21, and is now before the 
Senate for con currence. The members who voted for it ap· 
parently regard it as a very upright proceediug to encourage 
the inven tor to reveal his invention by passing laws to gi ve 
him a patent, and theu passing other laws to deprive him of 
the benefit of said patent. This is the way Cougress exem· 
plifies integrity and fair dealing before the people. 

House bill 3,934, introduced by Mr. Vance, of N. C., pro· 
vides substan tially that any person may use any patented 
article he pleases without liability, but sh all become liable 
after receiving notice that a patent  exi sts; and may then re
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herehy so modified as to be made consistent." 
This bill has not yet passed, but perhaps soon will  be by a 

great majority, as there is no m embei' in tbe House who 
has so far ventured to say a word in protest or speak iu favor 
of inventors or the present patent system. 

In the Sen ate the bill introduced by Mr. Voorhees, of In· 
diana (S. 1,558), provides in effect that all patents sball be 
free to the public. Tbis bill caps the climax; it  has not yet 
passed; but soon will be if  the members of the Senate share 
in the views of the House majority. 

Tbe following is the text of Senator Voorhees' bill : 
S. 1, 558. .. Be it enacted, etc.-That it shall be a valid de· 

feuse to any action for an infringement of any pate n t, or any 
suit or proceeding to enjoin any person from the use of a pa
tented article, that the defendaut therein, or his assignor, 
purchascd tbe patented article for use or con sumpt.ion, and 
not for sale or exchange, in good faith and in the usual cour£e 
of trade, without notke that the same was covered by a pa
tent, 01' w ithout notice that the seller had no right to sell 
such article; and in all such cases notice recei ved after such 
purchase sball not have tbe effect to impair in any way the 
right of such purchaser as absol ute owner. " 
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which will discourage inventiou. 
We give these resolutions elsewhere. In another col umn 

we also publish a very i nteresting article from the Kansas 

Oity Oentropolis. Thi s  contribution, we learn, is from the pen 
of Prof. Johu D. Parker, the well known lecturer on science. 

Before this number reaches our mbscribers a con vention of 
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the useful arts will be in session at Cincinnati. From their 
deliberations we hope for good results. 
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ITEMS CONCERNING THE l'A-TENT BILLS. 

The first meeting of the Senate Committee on Patents 
since the passage of House bill 8, 925 was beld on Monday, 
March 17, at which w ere present, among others, W. D. An
drews, of  New York City; S. J, Houck, of the Champion 
Works, of Springfield, Ohio; Thos. K. Kays, celluloid manu
facturer, of Newark, N. J. ; A. J. Nellis, of Pittsburg, Pa. ; 
Andrew Allbright, of Newark, N. J. , a number of other 
manufacturers and inventors, and several paten t  attorneys. 
Ex-Senator Norwood made a strong argument against the  
passage of  the House bill, first taking the  broad ground tbat 
tbe Constitution prohibited the passage of such a bill, and 
then opposing it upon the ground of public policy. Its pass
age, be said, would eventually destroy four-fifths of the pat
ents in the country. 

"He that asks for equity," continued the senator, 
.. must do equity. He that asks for another man's property 
sbould offer to pay its value. If he does not, he sbould 
surrender tbe property. Who, of all the users of the driven 
well, for instance, has ever ceased to use it, wben asked to 
pay for i t ?  Any one can bave it for life on payment of $10. 
And when it is offered for $5, many refuse to pay, thougb 
tpey would not do without it for bundreds of dol lars. And 
this is tbe class who are asking Congress to compel the own
ers of that property to 'buy justice, or to submit to conditions  
not imposed upon their fellows (tbcmselves) as a mean s of 
obtaining it . '  And that, says Judge Cooley, is in violation 
of tbe Constitution. 

"This bill would divide our ci tizens into two classes-own
ers of patents and non-ow'ners. Then, it says to non-own
ers: 'You can bave justice without buying it ; '  and to 
patent owners: 'l'ou can have justice, provided you first 
give bond for $50, and take the chan ces of buying it or not  
buying i t, as  you may make proof or not of $20 damages, 
and as you may prove guilty knowledge by relying on the 
defendant's conscience. Then, it subdivi des; patent owners 
into two classes, and says t.o one, i f  YOll have a demand for 
over $20 you need not pay costs; but if your claim is under 
$20, you must pay your own way, that is, lntyjustice." 

Mr. Thos. K. Kays then argued against the bill from an 
inventor's and manufacturer's standpoint ,  saying that be 
had spent $20,000 in inventing and perfecting a certain iu
ven tion , which bad been patented, both as to the process and 
manufacture, and that the proposition was now to take 
away from bim the protection that was guaranteed h im by 
his patents. He showed how bis invention had benefited 
tbe community by reducing the cost of the article over one 
hundred pel' cent, and giving a better article than was used 
before bis invention . He referred to other patented articles 
where tbe public benefit had been equally as great, and tben 
den ounced tbe bill as a breach of  faith between tbe Govern
ment and the inventors. 

MI'. Allbright also spoke as an inventor, and urged the 
com mittee to pause before they committed a great w rong in 
tbe passage of the bill under consideration. He believed it 
was but an entering  wedge, whicb, if passed, would be fol
lowed by other bills, until the entire patent industry of the 
coun try would be destroyed. He urged that, instead of 
passing a bill of this character, tbey should pass one piIn
ishing tbe piracy of an invention with fine and imprison
ment just the �ame as tbe theft of a borse or a watch. 

Mr. Nellis pursued the same l ine of argument, and then 
Mr. Andrews spoke in reference to the scope of the bill and 
its i.njustice, and illustrated it by showing the course adopt
ed by the customs officers of tbe government. If goods are 
brougbt to the custom house, tbe duties paid, and tbey are 
taken out of bond and sold to other parties, and it is then 
discovered that insufficient dut.y h as been paid, the govern
ment w ill promptly proceed against the innocent purcbaser. 
'l'he inventor or manufacturer is grantcd no more power un
der bis patent ill defending his righ ts than has the govern
ment in collecting its just revenue ; but he is entitled to an 
equal protectiou. 

Mr. Winans, of Wisconsin, said bis people have been har
assed by the operation of patents. When pinned down to 
tbe cbaracter of tbe patents that caused the an noyance, 
he admitted that they were mostly in regard to the drive 
well or barhed wire fence. 

Mr. Platt, the cbairman of the Senate Commit tee o n  Pat
ents, admitted that since tbe passage of tbe bill 8,925 by 
the House, he bad received two protests by large manufac
turing firms in his State. 

Senator Mitcbell, of Pennsylvania, also s'aid he had re
ceived numerous telegrams and letters from manufactu
rers in bis State, protesting against the passage of the bill, 
and that these protests were fluch ttiat they CI,luld not be 
ignored or lightly treated. 

Otber senators and members bave been seen, but who are 
unwilling at present to be quoted ,  many of whom are sur
prised at the storm that has been raised by tbe passage of 
HOllse bills 3,925 and 3,934, and who are now beginning  to 
look up statistics and to r!:alize how widespread an interest 
is the patent  industry and how closely it is interwoven witb 
almost every otber industry. Those who voted for tbe 
measures in the House do not believe that they a,re rigbt but 
think, as  one of them expressed it, that "it is a sop to tbe 
people wbo have suffered from suits on account of the drive 
well and tbe barbed wir!: fence." 

How serio1lsly the Western farmers and railroad people 
have" suffered" from the barbed fence patents wil l be un
ders.lood when we  state that prior to tbe introduction of the 
patent the cbeapest fence tbat could be had-boards-cost 
the farmers ODe dollar a rod, against fifty cents a rod for 

barbed wire fencing. Statistics show that from 1874 to 
188�, a period of only 8 years, the railways and farmers 
have saved a little ove r eight hundred miUions of dollars by 
the use of the improved wire fencing. Now they begrudge 
the patentees their slight royalty, want Congress to change 
the patent  laws and destroy all patent property. 

'j'he press of the country is doing noble service in oppos
ing this communistic legislation. We have upon our table 
copies of many i nfluanti.tl papers containing vigorous edi
torials upon the subject. We regret that our limited space 
precludes extensive quotation. 

The w bole subject is covered in a very amusing way iu 
the following, which is from the Spike, of Prophetstown,  
III. The editor says: 

The following has been handed us as a substitute for 
tbe amendment to the patent laws lately passed by the 
House of Representat ives: "Now, therefore, these letters 
patent are to grant unto Jobn Smitb, his heirs or assigns, for 
tbe term of five years the excilUsive rigbt to make, use, and 
vend the said invention throughout tbe United States and 
Territories tbereof, provided that tbe said John Smith sball 
send written notice to eacb and all persons, throughout tbe 
United States and Territories tbereof, that might wish to 
manufacture the articles, that the same is patented. And be 
i t  further understood that the exclusive righ t o f  the patentee 
does not hold as against persons who may wish to manufac
ture tbe said patented article for tbemsel ves or for their 
employers, and n ot for sale or profit. All such persons shall 
bave equal rigbts to the invention with the patentee, and 
the patentee must not under any circumstances barass or 
annoy the last n amed persons by letters, protests, or threats, 
under penalt.y of forfeitu].'e of tbe aforesaid exclus�'ve right." 

4 •••.. 
FINISHING BY PRESSURE. 

Articles of wrought iron and steel, as parts of machines, 
guns, and small tools, are largely m ade by tbe process of 
drop forging. Thus  shaped in dies they require only surface 
finishing, as their forms are secure and nearly perfect. Many 
of these articles require, bowever, tbe milling machine or 
band filing to dress them previous to polishing, This work 
can be saved in  many instan ces by compression finishing. 
Se wing machine  shuttles and small gun parts, pistol frames, 
fork wrenches, and many otber small pip-ces, are subjected to 
pressure while cold, witb the result of producing a very 
clean and even surfa ce. Under a pressure of 800 tons a 
small piece, l ike the hammer of a percussion lock gun, comes 
out of the compression dies as clean and smooth as the faces 
of the dies themselves w i ll permit. In fact, the process i s  
exactly like tbat o f  minting gold, silver, n ickel, an d copper 
blanks; the cold metal is compelled to :flow and fill the dies. 
Under such a pressure drop forged Norway iron, after 
been subjected to the tremeudous impact of the drop forging 
hammel', w ill yield to a permanent  compression of one four
bundredths of an incb. 
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to our prosperity and development, and unless it can be 
clearly shown tbat tbey are something more tban just and 
equitable, they should not be n ullified and thrown into hope
less confusion. There is not m uch prospect that tbe House 
will stop sbort of the most radical changes, but the Senate 
sbould give the matter their most careful and deliberate con
sideration. -Pitt8lntrg Oommercial Gazette. 

........ 
Protest by Pennsylvania People. 

A meeting of inventors and manufacturers, owners of 500 
active patents, and representing a m illion dollars capital, 
met in Erie, Pa. , March 20, at the Board of Trade rooms, to 
en ter a protest against tbe bills pending in regard to patent 
rights. A memorial will  be sent to the Senate at once. 
Great indignation was expressed at the hasty action taken in 
this important matter in Congress. 

4 •• 1 .. 
The Cinelnnatl Convention. 

The convention announced to meet on the 25th of March 
will assemble while this number of our paper is going througb 
tbe press. Reports will be given in our next. Delegates 
are expected from all the States, and, from Canada. 

Th!, address says: " The time has arrived when it becomes 
necessary for inventors and patentees to assert and maintain 
tbeir rights against the encroachments of the large corpora
tions and certain ind ividuals who for selfish ends bave made 
strenuous efforts to subvert tbe present wise and beneficent  
patent laws, and engraft such legislation on our statute books 
as will make every inventor, present and prospective, a prey 
to greed and rapacity." 

........ 
Resolution. of' tbe Pittsburg Chamber o£ Commerce. 

A special m eeting of the Chamber of Commerce was held 
March 20, 1884, President Jobn F. Dravo in the cbai r. 
After some discussion, the following protest and resolution 
was adopted unanimously : 
PROTEST OF CHAMBER OF COMMERCE OF PITTSBURG AGAINST 

THE PASSAGE OF HOSTILE PATENT BILLS;BY CONGRESS. 

The Chamber of Commerce of Pittsburg earnestly re
quests oUl' Senators and Representatives to give tbe various 
bills before the Committee of Patents careful consideration, 
and endeavor to prevent legislation which in effcct will dis
courage active minds from engaging in tbe development of 
machinery an d appliances sucb as bave been and are of  so 
great ben e fit to all.Ollr agricultural and mechan ical interests. 

We call special attention to Ho use b ills 3,617, 3,925, 
3,984, and Senate bill 1 ,558, and all others of like import, pro
posing legislation of a mischievous character, of w rong to 
inventors and injury to our manufacturing i nterests. 

Resolved: That copies of these proceedings be forwarded 
to our Senators and Representatives. 

JOHN F. DRAVO, Prest. 
.. ' . , ... 

• , • , .. Utnlzlng Factory Waste LJquol'll. 

A LONG STRAIGHT EDGE. The waste liquorfl :flowing from woolen mill works, al-
An absolutely exact straight edge of 'more than thirtY-Six tbougb at one time deemed of  very l i ttle use, are now con� 

inche� is a wonder of mechanism. One of six feet was verted into various articles of considerable commercial 
not recently llelieved possible, although several bad been value. Me'ssrs. Donaldson & Co., oil disti llers and refiners, 
made Oil different plans of weh·like and truss construction. of Haw ick, Scotland, have sllcceeded in turning to good 
It has been claimed, however, that almost absolute exactness accoun t the greater part of this waste. 
bas been secured by a straight edge twelve feet long. The The liquid In the original state is the waste arising from 
appliance looks like an arched truss, the higbest spring of the scouring of woolen goods and yarns, the tecbnical desig
the arch being only tw enty incbes in a length of twelve nation of the recovered prod uct being" magma." This 
feet . The  space between the chord and the spring is filled material, which has a soft, spongy appearance, is pnt into 
with diagonal lattice work; the whole is a casting on wbich! canvas bags and sUbJectedm hydraulic presses to a pressure 
no peening wit h tbe hammel' is allowed. Three of tbese' of about two tons to tbe square Inch. The oily matter finds 
straigbt edges have been made, one remaining in tbe establish- its way from the canvas, l eaving a black-looking refuse which 
ment wbere built and two going to tecbnical colleges. Eacb is used afterward for top dressing and bop growing. The 
of tbem bas been tested by each ot.ber, and proved to be oil is then distilled, and a combination of cloth-oil and stear
practically perfect. Such a tool is in valuable in testing lathe ine produced . This distillate is afterward separated by 
and planer beds. being enveloped in sailcloth sbeets, the oil, as before, com-

• , .. .. ' ing tbrough tbe sheets, and  the stearine remaining in them. 
Hostility to tbe Patent Laws. The oil is largely used iu wool and jute spinning, and tbe 

The present House seems prolific of measures dangerous stearine  in the manufacture of composite candles. The 
to the interests of the people ,  and if the Senate does n ot stearine itself, if wanted of a very higb quality, is again re
hold a steady check upon the vicious tendencies exhibited pressed between sbeets of sailcloth and hot iron plates, and 
in the House, we may expect a batch of most pernicious then becomes the beautiful product known as hot-pressed 
laws. 'rhe wholesale attack made upon tbe Homestead stearine, used in the  making of tapers. In the process of 
and kindred acts has been followed by the introduction of distillation a hard black pitch is left in the s tills, and tbis, 
no less than fifteen different bills in tended to cure defects it has been found, is i nvaluable as a lubricator in iron roll 
in the patent laws and protect the farmers of the West ing mil ls, it cases wbere the journals get so bot that an ordi
against impositions practiced upon them by patentees and nary oil would evaporate and take fire. A light spirit oil is 
their agents. also got in the course of  distillation, and this is serviceable 

There should be no objection to a judicious amendment for dissolving India-rubber. 'I'he clotb-oil is also converted 
of any law which experience' has shown to be defective, in to soft soap. When all these processes are com pieted, the 
but the various measures proposed are so radical and sweep- only remnant of the spongy" magma " is a pure liquid, as 
ing that tbey overturn the existing oreier of tbings, unsettle clea .r as the clearest water, and this is the sole part of the 
l ong recognized principles, and deal very harsbly with the original refuse for which a purpose has not as yet been 
rights of individuals. found. 

Taken as a whole, the tendency of these bills is to lessen Not tbe least of the benefits accruing from tbese opera-
tbe rights of the inventor and facilitate infringements on tbe tions would be tbe freedom from pollution of these streams 
part of tbose who feel disposed to deprive patentees of the wbich now carry off tbis waste, and tbe consequent ceasing 
profits resulting from their inventive skill. Sbould the bills of the complaints now Ipllde by ri parian proprietors. But in 
pass ill the form proposed ,  hundreds of patents which have order to accomplisb tbi� most desirable end, the process must 
cost tbeir owners m uch labor and many thousands of doHars be simple, effective, and .cheap. 
wilfbecome practically useless because tbey cannot be suc- .. , ••.. 
cepsfully protected against infringements. Ganomlt_ New Lead Mineral. 

America bas become renowned as the home of inventive Sjoergen has analyzed a new mineral from Nordenskjold 
genius, and it would be impossible to estimate the advan- called ganomite, and finds that it is a. double silicate of lime 
tages which bav!:; resulted, not only to tbe United States but and lead, having the formula 
to the whole civilized world, from wbat is generally known j CaO } 
as our" Yankee ingenuity." Our patent Jaws are essential 21 PbO (BiO.).. 
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SASH·CORD FASTENER AND WINDOW SASH. 

Inventions recently patented by Mr. W. A. Sinsel, of  
Waukesha, Wisconsin, relat ing to window sash and method 
of fasten i ng cord, are sho w n  in tbe accompanying engrav
ing. The main portion of the fastener, ca�t of metal in the 
form of a ribbed trough, is bridged over at b, Fig. 3. The 
end of tbe cord, being inserted beneath the bridge from its 
outer end, is drawn in and placed again8t the ledge at thc 
lower end of tbe trougb . The cap, c, Fig. 4, i s  n ow plnced 
in position by first inserti ng tbe lip, d, beneath the bridge, 
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SASH CORD FASTENER AND WINDOW SASH. 

and then pressing tbe  lower end against tbe body and turn
ing in a screw at e. About the cen ter of the trough of the 
detacbed part is a spur. Tbe ribs are embedded in tbe up· 
per and under sides of the cord, and the spur is forced 
tbrougb it, thus firmly securing it witbout knotting. 

In order tbat the fastener (sbown in section in Fig. 1) 
may be placed in position when the sasb is in the window, 
tbe shank is made long, and at its top is bent at a right 
angle to rest on or be mortised into tbe top of the sash. 
This offset is provided with a spur which enters the sash. 
At tbe lo wer end of the device is a bole to receive a pin, in
serted tbrough the sash from its inner edge inside of the 
glass. 

This device is attached to one side of the sash. A second 
device, similar to the one described except that the sbank is 
left off and a h ole m ade in the piece just above the bridge 
for tbe reception of a scre w, is secured to a movable  s 
tion forming part of one side of tbe sash, by means of the 
screw through tbe upper end and pin through the lower. 
The  movable section �s shown in Fig. 2. It may be attached 
by a tongue and groove, or by a dovetailed joi nt. To re
move the sash from the window it is only necessary to with
draw the lower pins, when the weights will lift the remov
able cord fastener and the slid ing section, leaving the sash 
free to be taken out of the window frame. 

AN IMPROVED LOCK. 

In the accompanying cuts representing a lock recently 
patented hy Mr. David Morris, Fig. 1 is a perspective view 
of the lock, key, and catcb ; Fig. 2 is a longitudinal section, 

MORRIS' IMPROVED LOCK. 

and Fig. 3 11  view Oil a plane perpen dicular to that of Fig. 2. 
A portion of the sides of the bolt , a, imide of the case is 
cnt away in order to form a flat section, b, in which iR made 
a deep and wide notch wherein the wiper, e, works to throw 
an d lock the bolt. The wiper is provided with a pivot and 
key studs, hy which it is mounted for support on the stand, 
e, which is attached to the inner end of the l ock case. Tbe 
stand has two upright arms in which the"1livots projecting 
from one end of the wi per work. The wiper s�gs along the 
top or open side of the notch in the bolt between�the ends. 
W.ithin the notch is placed tbe U-shaped spring, d, the 

Ititufifi t �ttt tri tau. 
shanks of which rest against the top and bottom of the n otch. 
It will be readily seen that after the wiper has moved so as 
to shift the bolt to either the forward or backward posi tion 
(as in Fig. 2) the spring, d, holds the wiper in place against 
all jarring and prevents it from being turned out by any in· 
strnment except the key. The device is simple in con
stl'Uction and effective in opemtion. 

Further in formation may be obtained by addressing Mr. 
N. Wrigh t, of Mountville, Ohio. 

Underground Telephone Wires. 

In an article in a late issue of the PopUlar Science Mo nthly, 
by Dr. W. W. Jacques , the author, says : " The American 
Bell Teleph one Company has recently con structed two 
short lines of underground wires in  the business secti on of  
Boston, and these give us excellent d ata from which to 
judge of  the extent of technical practicability and the ex· 
pense of puttin g  all wires undergound.  We have seen that 
in Paris the retardation and induction are both obviated by 
the use of double and twisted w ires in metallic circu it ; i t  is 
n ecessary that all of the wires be i n  metallic circuit, for, 
if a metallic circuit be connected w i th a single line circuit, 
the disturbances are not removed . If a subscriber in one 
city wishes to talk with a subscriber in a neigh boring ci ty, 
both cities must have metalli c  ci rcuit systems and metallic 
circuits between the two cities. As the two l ines constructed 
in Boston are short. only about one-quarter of a mile each, i t  
was deemed best to use single line circuits, boping that the 
ind uction and retardation on so short lines would not be 
serious. Tbe system is con structed as follow s :  Eight 
wrough t iron pipes , 3 inches in diameter, are laid side by 
side in two rows about 4 feet below the surface. At eaeh 
street corner is built a brick chamber, large enough to ad
mit a man, and w ith. a cover flush with the street. The 
cables, of which several kinds are in use, run out from the 
basement of tbe central office thro ugh these pipes and up 
the side of build ings to roofs, from which they spread out 
to the subscri bers by means of ordinary overhead lines. 

Conversation over these lines is not so easily carried on as 
by means of overhead wires, and it is frequen tly po�si ble to 
overhear other conversation. This prohibits further exten
sion of the single wire system un derground, for technical 
reasons.  The cost of the pip i ng and chambers is, in round 
numbers, $50.000 a mile, and these pipes are inten ded to 
accommodate one thousand wires. The cost of the cables 
is from $60 to $ 1 50 a mile for each circuit, according to tbe 
kind of cable used. In round n u mbers , we may estimate 
the total cost for oue thousand wires at $150,000 a mile, or 
$ 150 a mile per circuit. The cost of piping and chambers 
would be nearly as great for one h u n d red circuits as for 
one thousan d, as the cost of chambers and the labor of  ex
cavating and fining w ould 'be>tbEJSame ; so tbat tbe cost for 
one hundred wires may be estimated at $50, 000 a mile, or 

$500 a mile per conductor. The cost per cond uctor tbus 
increases enorm ously as tbe number of conductors dimin
ishes, so that it would be clearly impossible to follow out 
the wires of an exchange system i n  all  of their bifurca-
tions. " 

The supj>ly 01' Doctors. 

The spring graduation exercises at our educational insti
tutions invariably show a full quota of would-be doctors. 
The " output, " if we may so style it, is sufficient to prevent 
any d iminution in t.he ranks of a profession al ready well 
fil led, and is quite large enough , even , to . provide ample 
attendance should the n ation be so unfortunate as to be 
visited by a series of plagues. At two New York city col
leges there were 202 new doctors sent out on the same day 
-March 13-of whom 149 were a llopath ic and 53 homOlo · 
path ic. Daniel Webster used to say that in the profession of 
the law t here was always " room at t.he top," but what pro
portion of these graduates will thus find themselves assured 
of a lucrative practice, compared with the number that will 
not do as well as an educated mechanic is l ikely to d o  ? 
The latter are always scarce, but the d octors and lawyers 
seem to be increasing as thongh the sickness and quarreling 
of mankind were to be indefinitely mul tiplied . 

• 4 '  . ..  
IMPROVED RATCHET DRILL. 

A continuous rotary motion of the drill is obtained 
by a forward and backward movement of the lever of the 
ratchet, and the drill fed autom!j.ticnlly at the same time. 

The spindle extends through the lower and into the upper 
bearing of the frame. A screw stem fits loosely in the up
per bearing, and its lower end fits into the spin dle, whose 
upper end is formed hollow. The screw stem is prevented 
from turning by a feather on ' the frame entering a slot cut 
in the screw. On the top of the frame is a loose collar, be

neath a nut that is formed with ratcbet teeth on its under 
side. A pawl fitted in a recess in this collar is forced up
ward by a spring so as to e nga!!,e with the tee th  on the nut. 
Fixed to the spindle above the lower heari ng is a bevel pin
ion, fast to whose hub is a ratchet wheel. Loose on the 
spindle below the upper bearing is a second bevel pin i on 
having a ratchet wheel on its hub. On the sp i ndle between 
the ratch et wheels is h ung an operati ng lever, provided with 
pawls engaging the ratchet wheel s ,  the teeth of whic!). are 
reversed. A third bevel pinion fi tted loosely in the fmme 
engages with the pinions already described,  as �hown in  
the engravin g. On tbe frame sl ides a bar, having its 
lower end engaging with a cam on the upper side of the 
upper pinion. The upper end of tbis bar is f urnished 
with an inclined slot engaging with a pin projecting from 

the loose collar. The movement of tbe bar is regulated by 
a cam sleeve loose on the frame. In the o peration of the 
d rill, the lever being moved in one direction, the pawl 
rotates tbe upper pinion, and motion is  tran smitted through 
tbe side and lower pinions to the spi n dle. On its return 
i t  operates the lower pinion , keeping up the movement 
of the spind le  in the same direction as before i As the 
upper pinion moves, the s l idi ng bar is ra ised " the l oose 
collar turned, and the screw forced up a l i ttle. The up
per end of the screw is squared to receive a cap for 
holding the drill .  

BREDE'S IMPROVED RATCHET DRILL. 

This construction makes a compact and strong tool, in 
which there is no lost motion, and in wh ich the feed can 
be easi ly adjusted.  

This invention has lleen patented by MI'. William B rede, 
of Honolulu, Oahu,  Haw aiian Islands. 

4 4 ' • •  
IMPROVED TRUCK FOR SUGAR REFINERIES. 

The frame of thEl truck is forked, the two side bars being 
con nected at tbe frout  by a cross bar. Tbe sides have short 
axles for the wheels, and they project back nearly hal f the 
length of the box, and termi nate in hooked bearings adapted 
to lift up and hold the box, as shown in the engraving, The 
box is of rectangnlar form, and is provided with trunnions 
at the center of its sides, and with a notched cleat attached 
to the front end,  in  w h ich a sliding latch bolt engages. On 
one of tbe side bars of the frame there is a toothed wheel 

pivoted so as to gear with tbe wheel on the box when the 
box is resting in tbe hooked bearings . The w heel on the 
side bar bas a lever by which to operate it for turning the 
box on its trunnions to dump and to readjust it. 'fhe latch 
bolt is arranged to slide in a case on the tongue of the 
truck, and has a spring to cause it to lock w i th the notched 

MAVOR'S TRUCK FOR SUGAR REFINERIES. 

cleat when the box swings into po�ition , and a lever to de
tach i t  when tbe box is required to dump. 

In the usual way of using s ugar wagons the boxes have 
three small roller.s. upon which they are rolled along the 
floor ; but when they are to be emptied they have to be l ifted 
up, and as the box and its load weigh about n ine hundred 
pounds the services of three or four men are required. But 
w ith tbe truck here sho w n  on e man can load the fil led box 
on h is truck, roll it to the dumping pl ace, and dump it ", ith 
less labor than when assisting in the old process. 

This invention has been patenl;ed by Mr. W. C. Mavor, 
of Forlorn Hope, La. 
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scmNCE IN ANTIQUITY. 

MIRACULOUS VESSELS. 

Otesias, the Greek, who was physician to the Court of 
Persia at the beginning of the fourth century of oUI' era, 
and who has written a history of that country, narrates tbe 
following fact : Xerxe:;, having caused the tomb of Belus 
to be opened, found the body of the Assyrian monarcb in a 

glass coffin which was n early full of oil. " Woe to him," 
said an inscription at the side, " who, baving violated this 
tomb, does not at once finish the 
filling of the coffin."  

Xerxes, therefore, at once  gave 
orders to have oil poured into i t ;  
but whatever the quantit.y was 
that was put in, the coffin could 
n ot be filled. Tbis  miracle must 
have been effected by means of 
a siphon, analogous t o  the one 
found i n  the Tantalus cnp, and 
whicb becomes primed as soon 
as the level rises in the vessel 
above the  horizontal ; that is, on  
a l ine  with the  upper part of tbe  
tube's curve. In fact, proof has 
been found of the use of the 
siphon among the Egyptians as 
far back as the eighteenth dy· 
nasty, and Heron,  in his Pneu· 
matics (book xiL , chapt. iiL) ,  
describes a very large n n mber 
of vesRel s  that are foun ded upon 
its use. 

J'tittftifi t  �ttttritlu. 
since the air cannot enter anywhere. But, if we depress 
the extremity,P, of the lever, a part of the clepsydra will 
rise from the water, . and the orifice, 0, being freed, the 
spout will flow until the water lifted up in the clepsydra 
bas, on running out, closed this same orifice again. If, 
w hen the clepsydra has become full again,  we still further 
depress the extremity, P, the liquid in the clepsydra will 
take l onger to flow out, and more wine will consequently 
be discharged from the spout. If the clepsydra rises en-

effecting this , and more generally for causing different 
liquors to flow at w ill from the same vessel. 

Here is one of the simplest of them (Fig. 3) : " There 
are, " says Heron, " certain dri n king horn s whkb, after 
wine has been put into them, al l o w  of the flow. w he n  water 
is introduced into them,  now of pure wi ne, and now of 
pure water. 

" Tbey are constructed as follows : Let A B r A  be a 
drinking horn provided with two diaphragms, A E and Z H, 

through which passes a tube, 
e K, this  heing soldered to them 
and containing an aperture, A, 
slightly above the diaphragm, 
Z H. Ben eath the diaph!"agm, 
A E, tbere is a vent, M, in the 
side of  the vessel. 

Tbe ancients, l ikewise, solved 
a problem cont rary to that of 
the tomb of Belus,  and that was 
one connected with the construc
tion of a vessel that should 
al ways remain ful l ,  whatever 
was tbe  quantity of water th at 

Fill'. 1.-A MIRACULOUS VESSEL OF RERON. 

" Such arrangements having 
been made, if any one, on stop
ping the orifice, r, pours wine 
into the h orn, the liquor will 
flow through the aperture, A, 
into the compartment, L1 E Z H, 
since the air contained therein  
can escape tbrough the  vent, M. 
If, n ow, w e  close the vent, the 
w i n e  in the compartment, L1 E 
Z H, will be held there. Con
sequent ly, if, on closing the 
vell t, M, we pour water into the 
part, ABLlE, of the vessel, pure 
water will flow out through the 
orifice, r ;  and if, afterward, w e  
open t h e  ven t,  M ,  while there is 
yet water above tbe upper dia· 
phragm, 8, mixture of wine and 
water will  flow out. Then, wben 
all the water has been d is·  
charged, pure wine will flow.*  Fig. 2.- MIRACULOUS VESSEL OF HERON. 

" O n opening and closing the 
vent, M, oftener, the nature of the flow m ay be mad·e to 
vary ; or, what is  better still,  we may begin .by fill iug the 
compartm ent, .1. E Z H, with water, and then, closing M, 
pour out the wine from above. Then we shall see a suc
cessive flow of pure wine and of wine and water mixed 
when we open the vent, M, an d then, again,  of pure wine 
w hen the v:ent is closed anew ; and this  will occur as many fip:tes a� we desire it." 

was removed from i t ; ()r .  at least, which shouhl remain full 
even when a large quantity of water was taken from it. 

The annexed engraving (Fig. 1)  shows one of the arrange
ments employed. 

" Let A B be a vessel containing a quantity of water 
equ al to that which may be demand ed, and r A a tube that 
puts it i n  com m un ication with a reservi or, H e, lower down. 
Near this tube there is  fixed a lever, E Z, from w hose ex· 
tremity, E, is suspended a cork float, K, and to whose other 
extremity, Z, there is  hooked a chain that carries a leaden 
weight, $. 

" The whole should be so arranged tb at t b e  cork, K, 
which float s o n  the water, shall close the tube's orifice, that 
when the w ater flows out the cork, in falling. shall leave 
such aperture free ; and. finally, that, when a n e w  supply of 
water e n t er8, tbe cork shall r ise with it and close the orifice 
anew. To effect tb is the cork must be heavier than the 
leanen.weight suspended at $. Now, let A M be a vessel 
whose edges should be at the same height as t h e  level of the 
water in the reservoir when there is no flow through the 
tube because of the cork float. Again , let e N be a tube 
that connects the reservoir with the base of the vessel, 
A M. 

" So, tben , when we remove water from the vessel , A M, 
after it has once been fi lled, we shall at the same time lower 
the level of the water in the reservoir, and the cork, in faIl
i n g, will open the tube. The water thereupon running 
into the lower reservoir, and from thence into the external 
ve�scl, will cause the cork to rise and the flo lV to cease, a n d  
t h i s  will occur every time that we remove water from the 
tazza." There were ,  al so, vessels which discharged 
but a certain definite quantity of the liquid that 
they contai ned.  We have already described one 
of these, but here is another that is more com
plicated, wherein · the quantity of liquid that it 
measures out may be caused to vary in the same 
vessel . 

A vessel containing wine, and provided with a spout, 
being placed upon a pedestal, to cause the spout, by the 
simple moving of a weight, to allow a given quantity oJ 
wine to flow ; now, for example, lwlf a cotyle (0 '13 
Zaer) , and now a whole cotyle,' or, briefly, any quan· 
tity that may be desired. 

Fig. S.-RERON'S DRINKING RORN. 

tirely from out th e water, the flow will last stil l  longer yet. 
Instead of d epressing the e xtre mity, P, by band , w e  may 

use a weight, P, which is movable on the external part 
of the lever and capable of lifting the whole of the clepsy· 
dra out of water when it is placed near P. This weight, 
then, will lift a portion only when it is farther away from 

such point. We must proceed, therefore, with a certain 

number of experimen ts upon the flow through the spout, 

The app aratus represented in Fig. 4 is very curious, and 
might be put to some useful application, without mention
ing tbat which wine merchants might make of it by chang
ing tbe order of the liquids a n d  leaving in view only the 
vessel, A B, and the cock. 

" Being given, " says Heron . again, " two vessels, one of 
them containing wine, it is required that whatever be the 
quantity of water poured into the empty one, the same 
quantity of a mixture of wine and water, in auy proportion 
whatever (two parts of wat er to one of wine, for example), 
shall fiow out through a pipe. 

" Let A B be a vessel in  the form of a cylinder, or of a 
rectangular parall elopipedon. At the side of it, and upon 
the same base, we place an other vessel, r.1., which is her
metically closed, and of cylindrical or paraUelopipedal form, 
like A B. But tbe base of A B must be douhle that of r .1. 
if we desire that the quantity of w ater shall be double that 
of the w i l le  in the mixture. Near r .1. we place another 
vessel, E Z, wh ich is likewise closed, and i n to which we 
bave poured wille. The vessels, r .1.  and E Z, are connected 
by a tube, H B K, w hich traverses the diaphragms that 
close them at their upper part, and which is soldered to 

these. In the vessel, E Z, we place a bent siphon, 
A M  N, whose inner leg should come so near to the 
bottom of the vessel as to leave just enough space 
for the liquid to pass, wbile the other leg runs into 
a n eighboring vessel, A O. From this latter there 
starts a tube, IT P, w lJ ich passes throngh all the 
vessels, or the pedestal that supports them, in such 
a w ay that it can be easily carried under and very 
n ear the bottom of the vessel, A B. Another tube, 
::E T, traverses the partiti(\ns in the vessels, A B and 
r .1.. Finally, near the bottom of A B w e  adjust a 
sma ll tube, T, which we i n close, with tbe tube 
H r, in a pipe, if> X, that is provided wit b a key for 
opening or closing it at will . In to the vessel, E Z, 
we pour wine  through an aperture, n, wh ich we 
close after the liquor has been i ntroduced. 

" Let A B be th e vessel into which the wine is to 
be put (Fig. 2). Near its bottom there is  a spout,  
L1. Its n eck is  closed by a partition , E Z, tb rough 
wbich passes a tube that runs to the bottom, but 
leaving, however, sufficient space for the passage of 
the water. Let K A M N be the pedestal upon 
which the vessel stand s, and A 0 another tube that 
reaches as far as to the partition and en tel'S the 
pedestal . In th e latter there is sufficient water to 
stop up the orifice of  the tube, $ O. Finally, let 
IT P be a lever, half of which is in the interior of 
the pedestal and th e other half extern al to it, and 

Fig. 4,-AN APPARATUS OF RERON PERMITTING OF MIXING 
WINE AND WATER IN DEFINITE PROPORTIONS. 

" These arrangements having been m ade, we 
cl ose the pi pe, X if>, and pour water into the vessel , 
A B. A portion,  that is to say one·half, will pass 
into the vessel, r .1., through the tube, ::s T, and the 
water tbat enters r .1. will d rive therefrom a 
quantity of air equal to itself into E Z through the 
tube, He K. In the same way this air will drive 
an equal quan tity of wine into the vessel, 0 $, 

which pi vots 9n the point ::E and carries suspended from its 
e xtremi ty, n, a clepsydra having an aperture, T, in the 
bottom. 

" The spout being closed, the vessel is filled through the 
tube, He, before putting water into the pedestal, so that 
the air may escape tbrough the tube, $ O. Then th rough 
any aperture whatever, water is  poured into the pedestal in 
such a way as to close the orifice, 0; and, after this, the 
spout, A, is opened. It is clear that .the wine will not flow, 

and make notches on the lever arm, P X, and register the 
quan tities of wine that correspond thereto, so that, when we 
desire to cause a definite quantity to fiow, we shall only have 
to put the w eight on the corresponding notch and leave it. " 

through the sipbon
'
, A M  N. Now, upon opening 

the pipe, if> X, the watili' poured into the vessel , A B. and 
the wine issuing from the vessel , 0 $, through the tube, 
n P, will flow together, and this is just what it was pro
posed to efIect. "-A. De Bochas, in La Nature. 

. . . . .. 
WATER CHANGED INTO WINE. A TABLESP90"-UL of turpentine boiled with wbite clothes 

Tbe miracle of changing water into wine is one of tllOse will greatly" aid the whitening process. 

upon which the ancients exercised their imaginations most. * As may be seen, this is, under another form, the apparatus known III 
Heron and Philo describe fifteen apparatus designed for cabinets of physics as the " Magic Fuunel." 
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ASPECTS OF THE PLANETS FOR APRIL. 

MERCURY 

is evening star, and holds a front rank among the sun's 
family during the month ; for he deigns to appear in a po
sition where he may easily be picked up by the pains-taking 
observer. He not only reaches his greatest eastern elonga
tion, but is high in the north at the same time, thus pre
senting the most favorable conditions for visibility as eve
n ing star to the uuaided eye that will occur during the year. 

Mercury reaches his eastern elongation, or most distant 
point from the sun, on the 25th at 9 o'clock in the evening, 
being then 200 32' east of the sun . At that time, and for a 
week or ten days before and after the epoch, h e  is visible to 
thc naked eye. He sets on the 25t h  an hour and three
quarters after the sun. Those who wish to behold this in
teresting planet will find the present an unusually favora
ble qpportunity for the purpose. They should, about the 
25th, commence th6 quest three-quarters of au hour after 
sunset, and, first finding the familiar cluster of the Pleiades 
in the northwest, scan the sky a degree and three-quarters 
south of the cluster and a very slight d istance west. " The 
Sparkling One, " as the plauet was called by aucient ob
servers, from the woudrous brilliancy of his light, will sud
denly dart  into being, shining with a peculiar luster on the 
glowing twilight sky. When once fouud, the observer will 
be surprised that he could ever fail in his search, and will 
be able to follow the planet's course till his approach to the 
sun hides him from view. Astronomers of the present day 
devote little attention to this member of the planetary family, 
for his nearness to the sun reuders him a very difficult ob
ject to observe with accuracy. The time of his rotation 
on his �xis, his lofty mountains, his supposed atmosphere, 
his deviation from a spherical form, and other phenomena 
described hy observers are now considered as doubtful, at 
least as " not proven. "  The great Copernicus never su{)
ceeded in finding Mercury, though he often looked for him. 
But i n  this locality, he may always be found as evening star 
at the spring elongation if the observer knows where to 
look. The Pleiades will point the way at the present elon
gation, while Venus and Saturn will be in the vicinity. 

On the 2J st, .at two o'clock in the morning, Mercury is in 
conjunction with Neptune, but as both planets are then be
low the horizon, the event is without interest except as an 
ill ustration of the movements of the two planets, the former 
traveling eastward toward elongation, and the latter west
ward toward conjunction with the sun. 

On the 10th, at 9 o'clock in the morning, Mercury is in 
perihelion, or at his nearest point to the sun. 

The eccentricity of  his orbit is greater than that of any 
other of the large planets, as he is 15, 000, 000 miles nearer 
the sun at perihel ion than at aphelion. When he is n earest 
the sun he is farthest from the earth, and the great varia
tions in distance produce a corresponding variation in bril
liance. Therefore Mercury must be in aphelion to take on 
his brightest aspect as seen from the earth. 

. This swift-footed brother planet has a busy time during  
April, in  the number of inciden ts he  contributes to  tLe  month
ly record. He is in his ascend ing node on tLe 5th ; in perihe
lion on the 10th ; in his greatest heliocentric latitude north 
on the 20th ; in conjunction with Neptune on the 21st ;  at 
his greatest eastern elongation on the 25th ; and in conjunc
tion with the moon on the 26th. 

The right ascension of Mercury on the 1st is 0 h. 56 m. ; 
his declination is 5' 13' north ; and his diameter is 5". 

Mercury sets on the 1st at half past 6 o'clock in the eve
ning ; on the 30th, he sets not far from half past 8 o'clock. 

SATURN 

is evening star, and honors the month by appearing wit h 
Venus in a charming tableau. On the 12th, at 11 o'clock in 
the evening, the two planets are in conjunction , Saturn be
ing 4' lS' south. At the time of nearest approach, Saturn 
and Venus will be below the horizon, but they will be near 
enough together in the early evening to form a lovely pic
ture. 

No directions will be needed to point out the chief actors 
in the scene. Venus will be known at a glance, and four 
degrees south of her beaming presence a bright star of a 
pale, golden hue serenely shining amid the twinkling mys
teries around will point out the presence of Saturn. Alde
baran will be about four degrees south of Saturn, and the 
Pleiades will be less than half a degree west of Venus ; 
planets, star, and cluster combining as elements 10 the celes
tial picture. Before the conjunction, tlaturn will be east 
of Venus ; on the evening of the 13th, he will be west of 
Venus, showing that the planets have changed places. 

The right ascension of Saturn on the 1st is 4 h. 18 m. ; 
his declination is 19' 48' north ; and his diameter is 1 6 '2" .  

Saturn sets on the 1st a few minutes before 11  o'clock in 
the evening; on the 30tb, he sets shortly after 9 o'clock. 

JUPITER 

is evening star, and does not fail to contribute his quota to 
the events of the mouth. On the 14th, at 7 o'clock in the 
evening, he is in quadrature on the sun's eastern side. There 
Is alway s something majestic i� this aspect of the regal 
planet. Rising at noonday, looking down from the zenith 
at 6 o'clock, and sinking below the horizon at midn ight, he 
is even more g lorious than when at opposition he comes dart
ing above the horizon at sunset, while his brilliancy seems 
scarcely to have diminished. He will be splendid to behold 
throughout the mon th,  outrivaling every other shining point 
except Venus, to whom he is unwillingly obliged to yield 
the supremacy, though he holds the scepter of sovereignty 
for a short time after her setting. 

The right ascension of Jupiter on the 1st is 7 h. 47 m. ; his 
declination is 210 47' north ; and his diameter is 37'8". 

Jupiter sets on the 1st at half past 2 o'clock in the morn
ing; on the 30th, he sets about a quarter before 1 o'clock. 

MARS 

is evening star, and follows closely in Jupiter's train, rising 
about three-quarters of an hour later, and affording by his 
proximity a fine study of the contrast in color and general 
appearance of two of the major planets. The telescopists 
have been diligently observing this planet both before and 
since his opposition, though no noteworthy result s  have yet 
been recorded. Prohably the t iny mOOn s have refused to 
appear under present unfavorable conditions, and Schiap
arelli's " canals " have shared the oame fate. 

The right ascension of Mars on the 1st is 8 h. 31 m. ; his 
declination is 21" 54' north ; and his diameter is 9 '8". 

Mars sets on the 1st soon after 3 o'clock in tbe morning ;  
o n  the 30th, h e  sets about a quarter before 2 o'clock. 

NEP'fUNE 

is evening star, and performs his part on the planetary rec· 
ord by coming into conjunction with Mercury on the 21st, 
when the nearest and the- most distant of the sun's family 
seem to hang side by side. 

The right ascension of Neptune on the 1st is 3 h .  9 m. ; 
his declination is 15' 56' north ; and his diameter is 2 '5". 

Neptuue sets on the 1st about half past 9 o'clock in the 
evening ; on the 30th, he sets at half past 7 o'clock. 

URANUS 

is evening star, and is nearly stationary during the month. 
The right ascension of Uran us all the 1st is 11 h .  4 4  m. ; 

his declination is 2' 33' north ; and his diameter is 3 '8" .  
. 

Uranus sets on the 1 st soon after 5 o'clock in the morn
ing ; on the 30th, he sets about 3 o 'clock. 

VENUS 

is evening star. Though last on the list, she is the 
largest, fairest, and most brilliant in the grand array of 
planets playing the same role, that of evening star. All the 
planets are on the 1st grouped on the sun's easteru side in 
the following order of n earnessto the great luminary-Mer
cury, Neptune, Venus, Saturn, J upiter, Mars, and Uranus. 
Before the month closes, the order wi l l  be changed, for 
Mercury meets and passes Uranus, and Venus changes 
places with Saturn. It is unusual that all the p lanets should 
continue to be evening stars through the entire month ; but 
planetary movements, like those of a kaleidoscope, forever 
present aspects, and never repeat the programme. The ex
act configuration of stars that this n ight sparkle ill the firma-
men t can never be reproduced. 

-

Well do the planets deserve the name of wanderers, from 
their unceasing movement over the celestial track, a blind 
mark to the unscientific observer, a wond rous exemplifica
tion of harmony and obedience to physical law, clear as the 
daylight to those who hold the key of the forces that rule 
the bolar family. Litt Ie do the stars deserve to be called fixed 
stars. Though they look motionless and imperturbable, 
they are in a state of constant change. Some of them are 
Jushing toward us ; some are receding from us. Stars are 
dying, stars are being born. Nebuloo are quickening in to 
life ; systems are passing away. their mission ended, their 
work accomplished. The sun with his attendan t worlds  is  
speeding through space around some unknown center. A 
few thousand years hence, the  familiar constellations will 
have changed t,heir forms, and the present polar star will n o  
longer hang above the pole o f  t h e  earth. And yet how 
peaceful is  the picture that on starlit nights is unrolled be
fore our cyes ! How fixed and immovable the stars appear ! 
How serenely in her present aspeC't the fairest of the stars 
treads her mazy path , just now so rarely beautiful, as she 
oscillates eastward of the sun, while so accurately have the 
men of science mapped her course that the moment when 
she turns her steps toward the sun is as reliably computed 
as the increase of the days or the changes of the moon. 

The right ascension of Venus on the 1st is 3 h. 29 m. ; 
her declination is 20° 59' north ; and her diameter is 1 8 '4". 

Venus sets on the 1st a few minutes after 10  o'clock in 
the evening ; on the 30th, she sets about 11 o'clock. 

THE MOON. 

The April moon fulls on the 1 0th at 44 minutes after 6 
o'clock in the mortling, standard t ime. On the 3d, the day 
after the first quarter, she is in  00njunction with Jupiter, 
on the 4th she is at her nearest point to Mars, and on the 
8th to Uranus. She tben proceeds au her way without en
coun tering a single planet until  the 26th, the day after her 
change, when she i s  in conjunction with Neptune and Mer
cury. On the 27th she is in conjunction with Saturn and 
on the 28th with Venue. 

TOTAL ECLIPSE OF THE MOON. 

A total eclipse of the moon will occur on the 10th, partly 
visible in this vicinity, and visible as a total eclipse in por
tion s of North America, the Pacific Ocean, and Asia. The 
eclipse begins at 4 h.  3 m. standard time. The total phase 
commences at 5 h. 11 m. , about the time the moon sets, when 
the exhibition closes for this longitude, and observers far
ther west enjoy the total obscuration. 

ECLIPSE OF THE SUN. 

A partial eclipse of the sun occurs on the 25th , invisible 
in the United States, but visIble in the Southern Pacific 
Ocean. The greatest magnitude of the eclipse is 0. 754 of the 
sun's diameter. 

[MARCH 29, I 884. 
Fire ahlks . and Underwriters' WatchCulness. 

The underwriters nowadays have a good deal of authority 
in determining the kind of buildings which shall be erectecj.. 
In any structure that is to be leased-for offices, store, fac
tory, or other business purposes, or for dwellings-the rate 
of insurance that the companies wil l  fix for the lessees has 
much to do in governing the rent to be obtained. Their 
standards as to  safety make a law which , with few excep
tions, is now generally recognized, and the insurance com
p[l.n ies must, for their own protection ,  make the most care
ful study and the closest analysis of all causes which in
crease fire risk, or give comparative immunity therefrom. 
The old ideas about safety in building were greatly changed 
by the Chicago and Boston fi res. The modern five and six 
story store, with marble or granite front, a flimsy roof, and 
an illside full of combustibles, proved a great deal worse 
fire risk than the two or three story brick warehouses of 
fifty years ago, and the ruin w hich those fires caused to the 
insurance companies has made them exceed ingly care ful 
ever since. For tbis reason , in all our recently erected high 
buiidings, l ath and plaster partitions, wood joists and floors, 
stairs and roof, are invariably ruled out, stone, brick, and 
iron being used instead, with as littl e  wood veneering as 
possibl e. The insurance companies also keep very close 
watch of the means provided for the extinguishing of fires, 
the abundance and convell ience of the water supply, the 
equ ipment of  the fire departmen t., etc. , and, with alI this 
care, it is said that the fire insurance business, as a whole, 
has been unprofitable for the past two years. 

For factory insurance, the leading mutnal company of the 
country has formulated a very complete system of what 
might almost be called self'protection , to be adopted in any 
establishment to be insured, before it will issue a policy 
thereon. The water supply must be abundant, and pumps, 
pipes, hydrants, and sprinklers supplied ad libitum. In this 
way the actual cost of illilUl"3nCe to its members has been 
reduced to a minimum, or about 20 cents on each $100 for 
1883. Against this saving in the cost of insurance should 
be placed the expense to which the insured were put for 
ch anges of construction and fire extinguishing apparatus, 
but such expense has been incurred mainly w i thin tbe past 
six years, and constitutes of itself a permanent investment 
for safety. Under such conditions, the average of unavoida
ble losses on factory property in mred by this company is 
giveu as less t han one-tenth of one per cent upon the r isks 
taken, although they actually were $123, 137 on $69, 000,000 
of risks written . These losses were occasioned by 94 fires, 
attributed to the following causes : Friction, 21. ; unknown, 
or n ot reported, 17 ;  spontaneous, 13 ; foreign matter in 
stock, 13 ;  gas, 7 ;  matches, 6 ;  steam pipes, 3 ; lamps, 2; de
fective chi mneys, 2; boiler furnaces, 1; mice, 1 ;  sparks, 3 ;  
spark from emery wheel, 1 ;  petroleum, 1 ;  gasoline vapor, 
1 ;  lamp dropped from lantern, 1; flashing powder, 1. In 18 
of these cases the automatic sprinklers-made to spri nkle a 
room or apartment on a very slight rise in the temperature 
-put out the fires entirely, or held them in check . 

.. 4 0 � .. 
Keely Nearing tbe End. 

It was announced from Ph iladelphia on the 17th of March 
that the Keely motor was practically completed. All the 
workmen had been discharged , and Mr. Keely was imme
diately to begin " focalizing and adjusting the vibrators ".

a delicate operation ,  but easy for him-and as soon 3S he 
obtained " one perfect revolution, though ever so slow," th e 
great invention would be complete. The news cal led forth 
several funny paragraphs in the n ewspapers and quite a 
flutter among the s tock holders and directors, who have 
been for several years investing money to hack up this  
nine teenth century discoverer of " perpetual motion. " It  is 
difficult, indeed , to consider seriously this alleged invention ,  
or justly characterize the inventor, who, in this age, not 
only assumes to get something out of nothing, but would 
hide all his methods and processes and affect mo�e than the 
mystery of  the alchemists of the early ages. Yet it is a 
serious matter to those who have been sinking their money 
therein. Now, however, we seem at last to have reached 
the " beginning of the end,"  and the atten t ion of the in
vest'Jrs can, at an early day, be " focal ized " on their profit 
and loss accounts. 

.. 4 0 . " 
Ice on the Trees. 

We seldom have a wi ll ter in w h ich rain, freczing as it falli 
on the trees, loads them with such a weight of ice as was 
the case fnm the 8th to the 10th of March this year. Great 
numbers of fruit and shade trees in New England and New 
York and New Jersey were thus broken down or badly 
damaged, but the glistening of the silvery lace-work of the 
frost was, while it l asted, indescribably beautiful. Prof. 
Hall, of Trinity College, Hartford, in order to gain some
thing like an accurate idea of the amount of ice which had 
frozen on the trees, made measurements of  a n umber of twigs 
taken from the extremities of branches, in order to compare 
their diameter in their natural state with that they had when 
covered with ice. One twig 0 '11  of  an inch in  diameter was 
enlarged to 0 '73 ; a110ther of the same size to 0 '84 ; one of 0 '12 
inch diameter mel\sured 0 -84 with its ice-covering, and 
another of 0 '12 inch measured 1 '03 ; one of 0 '18  diameter had 
become 1 '21 ; and one of O'Sl h ad become 1 '07. He made 
another estimate of the quantity of ice on the trees by 
breaking the ends of some branches from an apple tree and 
weighing them witb and w it hout the ice that coated them, 
when it appeared that wood which weighed ten ounces wa� 

carrying ice which weighed sixty-nine ounces. 
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Frozen Fillh. 
To the liJditor of the Scientific American: 

We have several times caught, on the Kennebecasis River, 
smelt and codfish that have become frozen (wholly or partly) 
after leaving the water, and have come again to active life 
several hours latel' When tbawed out in water. 

we see readily that we have no trouble in setting aside the 
difficulty suggested as to the fact of heer which is in casks 
becoming sour almost as 'quickly as that which is  open to 
tbe air. Why should it not be ar. ? The spores are present 
in the one as fully perhaps as in the other, and the electrical 
condition of the atmosphere can probably act as freely on 
the beer insid e the cask as thougll the cask were not I.here. 
The manner in which the difference of electrical tension 
chemical ly affects the beer at all is, as yet, a mystery to us, 
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suitable bill which may be introd uced into the next Con
gress, which shall do away with the objections urged by 
the promo tors of the obnoxious tills before referred to, and 
at the same time protect the inventor and patentee. Until 
this is done, the opponents of our patent laws will continue 
introducin g  hills of the cbaracter described, to the imminent 
peril o f  overthrowing what  is probably the most val uable 
provision of our Constitution.  ELIAS E. Rms. 

Baltimore, Md. ,  March 13, 1884. I have not known or heard of trout coming to life under 
similar conditions. G. F. F. and the fact that the air rests upon its surface seems :::" ======================::: 

St. John, N. B. 

A Letter fi."om Alaska. 

To the Editor of the Scientific American : 
The brilliant red appearance of the sky after sunset W as 

plain ly visible here. On the 28th of January it was remark-' 
ably brilliant, casting a reflection on the houses situated on 
the hill 50 feet above salt water, in ,  the rear of the town . 
The islands lying to the westward of us, about 8 miles dis
tant, are covered w ith a range of m ountai ns, some 2,000 feet 
high ; you can thus form an estimate as to the height of the 
display above the horizon .  

You can  form some idea of  our winter from the  fact that 
the coldest night we have had the thermometer registered 
_1° .  We have had but  little snow so far. Last night it 
rained, and to-day we have a warm rain and thawing. 

Perdons living in the East seem to forget, or are ignorant 
of the fact, that the coast of  Southeastern Alaska is under 
the influence of the Japan Ocean current. As a matter o f  
course, the  same latitud e  in the interior-56°-is cold 
enough for an Esquimau. The clothing worn here is 
about the same summer and w inter ; though a good crop 
can be raised of al l kinds of root vege t ables gl'Own in a 
temperate zone, except those of a semi-tropic kind. 

A few month s ago I read of the wonderful journey made 
by Lieuten ant Sch watka, from the coast to the tributary 
of the Yukon , and thence down that stream to its mouth 
on a raft. For several years past companies of miners' have 
crossed over the same route, loaded with packs of over one 
hundred pounds each , containing the ir  provisions and tools, 
through to the watershed I)f · the Yukon, prospecting for 
gold. When arriving at tbe tributary of the Yukon t!ley 
build boats, packing a rip-saw for that purpose, and pro

ceed on their journey. It is reported that a company have 
found bar diggings on a t ributary of  the Yukon j ust west of 
the, Rocky Mountains and on the north side of the river ;  
t h e  average i s  said t o  b e  $ 15  a day t o  the man. 

Otbers will go in the spring, before the snow melts, sled 
their supplies across the divide and up to the tributary of  
the  Yukoll ,  when ·they will con struct boats, and , so  soon as  
the river i s  free from ice, wi l l  continue their journey to 
Ste wart 's Ri ver, their destination. 

The men do  not consider it a wonderful trip, and, in fact, 
scarcely ever make mention of it, unless i n  general conver
sation as to their future intentions. 

W. H. WOODCOCK. 
Fort Wrangell, February 24, 1884. 

... f .  � .. 
Electricity, itll Effect on Vital Power. 

To the Editor of the Scientific American : 
In your paper of March 15 is an article on " Beer soured 

by Th under, "  taken from the Brewers' Gazette. The writer 
advances the idea, fol lowing the paper of Mr. Allen before 
the Royal Society at Edin burgh, that it might be (the sour
ing) because of " the electrical conditions leading to the depo

sition of a greater number o f  bac teria in a given time. This 
explanation would apply to beer exposed to the ail' in open 
vessels, but scarcely to beer in casks, ",hicb is practical ly 
protected from the atmosphere." Now this matter is well 
worth our st.udy, in the l ight to which the title we have 
written above directs us. We recognize fermentation as a 
biogen ic act, and that the chemical changes produced by it 
are due to vital power. We have " beer soured by 
thunder " because of electrical action on vital power, and 
no better point can be found for initiating an investigation 
of th is action than this very point where thc electrical power 
is brough t to bear on vital power of the lowest and most 
simpl e  rauk. 

The article quoted says, " i t has been somewbat diffirult 
to reconcile the moderu theory of  fermentation by germ " 
with the 1"0Ul'ing  of beer by thunder-storms, and goes on to 
refer favorably to  Liebig's tbeory of catalytic action ; but 
properly considered we shal l find that the biogen ic action 
of electricity gives us It much easier explanation tban any 

' other. 

little l ikely to have much to do with it. A thin plate of iron 
is opaque to the rays or vibrations of light , but i t  is trans
paren t to those of heat, presenting scarcely any resistance 
to the i r  free passage and action. In the same manner the 
rays of vibrations  of electrical energy may find the wood of 
the cask transparen t  for their passage . 

The question then arises, Are there any facts which give 
us reason to believe that the effects o f  electricity on vital 
power can be such as to develop fermentation ?  A. 

Steel Fire Boxes. 

1b the Editor of the Scien tific American : 

An acquaintance of mine who bas charge of the locomo
tive department of a l arge road informed me lately that he 
had had so much trouble with steel fire boxes tbat he bad 
returned to iron. Many of his engines with steel fire boxes 
had developed large cracks after the engine had had the firc 
pulled out and had stood for a few ho.urs in th e roundhouse. 
They were sure to crack if  the engine was cold and any 
work was then done on the fire box. An engine that had 
stood over night required that the stay bolts which were 
leaking some be headed over or calked. The first blow 
struck developed a crack 33 inches long in the side sbeet. 
The M. M. tested this sheet and found that it broke like cast 
iron . One of the p ie ces thus broken from the sheet was 
thrown into a blacksm ith fire, and a few drops of water 
dripped on  to it. When the water showed signs of boiling, 
the p iece was removed from the fire, grasped in  a 
vise and bent with a hammer. It was found to be as plia.ble 
as lead. This  led the M. M. to order that, when work on a 
steel fire box was to be done, a fi l'e of shavings should first 
be lighted in the fire box, heating it so that a man could just 
stand it to work in side the fire box. The result was that no 
m�re cracked sheets occurred. The same M. M. had tried 
cast i ron guide bars and found that they acted n icely until 
through carelessness they were allowed to cut, when they 
very rapidly destroyed themselves. He replaced them witb 
case h ardened wrought iron, and let into the w ings of the 
crossbead three disks of chilled cast iron retained in place 
by runn ing Babbi tt metal around them. 

I saw several engines fitted up this way which had been 
running four years, or about 200,000 miles, and tbe wear was 
so slight that a piece of writing paper could be just slipped 
between the crosshead and gu ide. 

FRANK C. SMITH. 
.. . . . . 

To 1be Friends of the Patent Laws. 

To the .liJditor of the Scientific Ameriean : 
The series of articles published by you within the last few 

weeks in regard to the numerous bills affecting the rights 
of patentees and inventors, in troduced during the present 
session of Congress, and which, under the guise o f  protect
ing innocent purchasers and the publ i c  generally, aim to un
dermine the very fou ndation of our patent laws, I have read 
with a great deal of interest, and am glad you are giving this 
matter the attention it deserves. 

A.s a general thing, the paten t laws are regarded by those not 
directly interested i n  them , as a dry and u n important subject. 
It is not surprising, therefore, that such bil l s as those recen tly 
passed by the House (H. R. 3, 925 and H. R. 3, 934) sh ould have 
met with such little opposition in that body. It would be 
unfair to say that our representatives in Congress are not 
aware of the importance of our paten t  laws as II whole ; they 
fully understand the value and importance of some of the 
more prominent inventions of the present day with which 
they come in contact, such as the rai l way, steamboat, tele
graph, telephone, electric light, etc. , and recognize the fact 
that it would be d i sadvantageous to the best interests of the 
country to repeal the law to which they owe their existence. 
The trouble is that the bills in question are so framed as to 
make them apprar to be in  the interest of the general public, 
for the purpose of curing certain , real or imaginary defects 
i n  the present syst em, and it is to this feature of the bills 
that their passage may be attributed. 

Had the members who voted for the bills known their real 
Of the almost infinite richness in n nmhers of ·  the i mport, it  is doubtful if the bills would have passed the House 

micro-organisms which"  in their  various forms, we group even with the indorsem'ent of the Paten t Comm ittee . These 
under the general name bacteria swarm in the atmosphere it  hills have not as yet beCl� acted upon by the Senate, and to 
appears probable that  even our imaginations can scarcely guard a�ainst any recurrence of the m istake made by the 
get an idea. At all even ts, we know that the very slightest House, the Senators in Congress onght to  be promptly put in 
exposu re to the lIir, the admission for in stance of merely a possession of facts 'Yh i ch will en ab le them to  see the danger
tiny bubble, is sure to supp ly them to any fluid where we ous ground they are treading; and it is to the interest of every 
seek their presence, and i t  is tbere fo l'e perfectly sure that a paten tee or owner of patent rights to see that this is done. 
vegetable infusion like beer must be fully stocked with That there are evils of the n ature complained of connected 
them at any moment ; and if there comes a cause to give with our present patent system is n ot denied, but it , does not 
them a sudden and u rgent i mpulse of vitality, there will folJow that the entire system sh ould be condemned for this 
come an overpoweri ng growth i n  their numbers; and we shall reason. It is about time that i n ventors should stand u p  for 
call it a fermentation .  If it is beer at the right stage, this their rights and meet their opponen ts, whoever they may be, 
will be an' acetous fermen tat.i on,  and the beer will turu sOll r. upon an equal footing. Thus far nearly all the bi l ls intro
This has been done  not by " leading to the deposition of a duced lately have been agai nst the in ven tor. Why cannot 
a grea

, 

tel' number of bacteria " from the atmosphere, but by I the inventors o f  the country unite to protect tbeir in terests, 
hastening the matUlity of development of the myriads of and,  if necessary, introduce bills to accomplish that end ? 
spores which were already present. And taking , this view, Just at the present time it might be advisable to frame a 

How to Prevent Fires. 

The following simple precaut ions suggested by the New 
York Independent, if strictly followed , would prevent a 
great many destructive fires. The rules might be posted in 
every store, dwelling, and factory with good results : 

Tbe leading causes of fires are kerosene oil, matches, and 
furnaces. 

1. Always buy the hest quality of oil. 
2. Never ma.ke a sudden motion w ith a lamp, either iu 

lift ing it or setting it down.  
3. Never p lace a lamp on the edge of a table or mantel. 
4. Never fill a lamp after  dark, even if  you should have 

to go without a light .  
5 .  See that the  lamp wicks are always clean and that they 

work freely in the t ube. 
6. Never blow out a lamp from the top. 
7. Never take a light to a closet where there are clothes. 

If neceAsary to go to the closet, pl ace the l ight at a d istance. 
8. Use candles j ust as much as possible in going about 

the house and in bedrooms. They are cheaper, can't ex
plode, and for very many purposes are just as good as 
lamps. 

9 .  Matches should always be krpt in earthen jars, or in tin. 
10. They should never be left where rats 01' m ice can get 

b old of thcm. There is nothing more to  th e taste of a rat 
than phospborus. They wil l  eat it if they can get at i t .  
A. bunch of matches is almost certain to be set fire if a rat  
gets at  it  . .. 

11 .  Have good safes in e very place Where matches are to 
be used , and nevcr let a match be left on the floor. 

12. Nevel" let Ii match go out of your han d  aft.er ligh ting 
it u n til you are sure the fi re is out, and then it is better to 

put it in a stove or an earthen dish . 
1 3. It is far better to use the safety matches, which can 

only be lighted u pon the box which contai ns them . 
14. Have YOllr furnaces examined carefully in the fal l ,  and 

at least once d uring the winter by a competent person. All 
o f the pipes and flues should be carefully looked to. 

15. If there are any closets �n the house near chimneys 
or flues, which there ought not to be, put notbing of a com
bustible  nature into them. 

16. Never leave any wood near a furnace, range, or' stove 
to dry. 

17. Have your stove looked to frequently , to see that 
there are n o  holes for coal to drop out. 

18. Never put any hot ashes or coal in a wooden recep
tacle. 

19. Be sure that there are :::1.0 curtains or shades that can 
be blow n  into a gaslight. 

20. Never examine a gas meter after dark. 
Fires, of course, arise from other causes than ihose we 

have stated. Smokers burn up much valuable property 
which is not in the shape of cigars. Bunches of oiled rags 
of the most inanimate nature in themselves still perform 
the most wonderful feats in the destruction of property . 

Tramps, . with their old pipes, will creep into barns and hay
mows, and servants wi ll  be careless in thousands of ways, 
but if every person who owns property will give the subject 
attention,  and see that those around him are posted, and see 
that reasonable rules are always obeyed, many thousands of 
dol lars could be saved an nually w hich are now burned out 
of existence. 

ltIlcroscopic Examination ot Water. 

The detection of micro-organ isms in potable waters is of 
con siderable hygienic importance. When they are present, 
yet i n  relat.ively small numbers, their detection is difficult 
unless tbey ean be concentrat ed in a small volume, whieh 
cannot, of course, be accompl ished by evaporation. Th is 
may lie effected by precipitating them in ' a precipitate that 
dissolves readily in acids. Brautlecht lLakes use of  a solu

tion or one part of alnminum sulphate in eight parts of water 
and one part of hyd rochloric acid. He puts five drops of 
this  solution in the water to be tested, then adds three drops 
of the offici n al aqua ammon ia , which preci pitates tbe alu
mina, and with i t  any organic matter. This he collects upon 
a smooth fil ter, and while sti ll soft scrapes it off with a glass 
rod and cli�solves it in  ten drops of  acetir acid. In the�e 
(en drops are to be foun d  all the micro-organisms previous
ly distributed through a large quan tity o f  water, and this i s  
used for microscopical examination. If necessary they may 
be stained with a suitable dye. -Pharm. Zeitung. 

A GENTLEMAN stepped li p to the counter at the Astor 
House the other day;' and asked for a telephoft ' cigar. 

" What kind of a cigar is that ?" in q uired the lln sllspiciolls 
proprietor. 

.. One of the kin d  th30t you smoke in New York and they 
can smell in Brooklyn, " was the auswer. -lJJleetric Review. 

[We tbink this new brand must be a favorite one with 
sm okers. This conclusion is predicated by the fact that a 
good ' many visitors at this office smoke cigars aasWerillg the 
above description.-ED. S. A.] 
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AN IMl'BOVED ELECTRIC BAILWAY SIGNAL. 

The rails of the track serve as continllous electric con
ductors, and between them are the electrical conductors, c c, 
which may be wires, metal rods, or stl;'aps of metal, and 
whicb are i nsulated from the ties. Fig. 5 shows the con
ductor made of wire, secured to a strip of wood by staples. 
At certain i n tervals, which may be any distance desired, the 
continuity of tbe separate conductors is broken,  and they are 
con nected by cross communications as show n  in Fig. 2, 
wh ich is a plan view of the track . Fig. 3 is a cross section 
through tbe locomotive cab. Each engine carries a battery 
and two electro -magnetic signaling instruments, a b, one of 
which is provided w ith an attachment. for giving a special 
additional signal when acted upon by the combined power 
of the batteries. There is also upon the engine an arrange
ment' for making contact with the conductors. Figs. 3 and 
4 are contact devices, the latter being made in the form of a 
deeply serrated w heel, tbe edges being sharp so as to cut 
through any light coating of snow, ice, or dirt. These 
wheels are supported by arms which are h inged to and in
sulated from upper frames. 

The batteries produce a current of considerable quantity 
at low potential , so as to work the signals with a good degree 
of force and lessen tbe tendency to leakage in wet weather. 
All the batteries have like poles in the same direction rei a
tive to th e conductors, c c. For thiR purpose, in con nec t ion 
with each battery there is a reversing switch of any suitable 
construction . The arran gement of such a switcb is plainly 
shown in the upper part of Fig. 3, and at c, in the front of 
the cab. This reversing switcb is only moved when the en
gine is turned upon a turntable, that is to say, it is reversed 
only when the heading direction of the engine is changed, 
not the running direction, in order that the zinc pole may 
always remain in connection w ith the same conductor. 
With any change in the runn ing direction of the engine the 
position of the batteries is changed automatically by the 
movement  of t b e  reversing lever of the engine. At the side 
of the reversing lever are two segmental bars which are con
nected w ith the sides of the reversing device by � ires. A 
level' electrically connected witb the axle and moved by the 
reversing lever of the engine is in contact with these bars. 
H desirable, tiJe  engine lever may be arranged so as to con
nect with the segmental bars. 

In Fig. 3 t he circui t  is from the left hand conductor to 
bell, a, to its segment and to the axle ; from tbe other con
d uctor to the bell , b, to center plate of reversi ng device, to 
battery and wire to second segment. Both instruments give 
a signal when the current from one battery passes through 
their magnets ; the instrument, b, gives an additional signal 
when acted upon by two batteries . 'l'he  instrumen t, b, 
al ways warns of danger from the d irection of the cow 
catcher, wh ile instrument , a, warns of danger from the di
rection of the tender , no mat-
ter whether the engine be run
ning forward or backward. 

It is impossible , in the 
space at our disposal , to min
utely explain how the siguals 
resulting from various condi
tions are obtained ; we can 
only give the work which the 
device will do. By its use 
no two engines can come 
wi thin a prescribed distance 
of each other without both 
receiving warning at the same 
moment. This distance may 
be anything desired. A t the 
same time each dri ver will 
know w hether the otber en
gine is before or behin d  and 
in what direction it is run
ning. This is all done auto
matically, and has the ad van
tage over a visual signal that 
it requires no special care or 
attention on the part of the 
driver. 

Each engine calTies its own 
danger warning apparatus, 
and the driver's attention is 
attracted by the ringing of 
an alarm bell. It is economi
cal, since there is no expend
ditul;'e of electric power ex
cept in time of danger. In 
case of drawbridges, the en
gineer is warned of an open 
draw on coming w ithin a cer
tain distance ; at the same 
time . the : bridge keeper is 
warned of the engIne's ap
proach . Tbe act of closing 
tbe draw .opens the circuit, 
so that the engineer will know 
when it is safe · �o proceed 
by the alarm bell ceasing to ring. In case tbe engine goes 
upon a siding, leaving . train on main line, the latter can 
be protected by laying a piece of wire or metal across the 
track, close to- the train, so as to touch rails and conductors . 

. This invention has been patented by Messrs. J. C. Up
ham . and ,J. P. Rogers, and further particulars may be 
obtained by ad'iressing the latter, at Truro, NQva Scotia., . 

1titutifi t �mtricatt. 
A NEW WIND ENGINE. 

The accompanying engraving represents a new wind mo
tor, whiciJ consists of a horizontal wind wbeel partly sur
rounded by a semi-cy lindrical sbield. The shield is con· 
nected with the vane above by a vertical sbaft that is inde
pendent  of the wheel shaft. A novel governing devIce is 
attached to, and is directly opposite, the shield. When the 

A. NEW WIND ENGINE. 

engine IS III work ing order tbe full force of the wind is 
u ti lized, as one half of the wheel is sb ielded. When u n 
sh i fted , the  wheel is  com p letely sbielded from the  w ind . It 
is not necessary for the wheel to unshi ft in a storm , si n ce 
when a sudden gnst of wind strikes the governor it causes 
the sbield to move around and cut off a part of the wind. 
As soon as the gust is past, the vane causes the shield 10 reo 

:1 

IMPROVED ELECTRIO RAILWAY SIGNAL. 

sume its normal positi on . This to and fro movemeu t of the 
shield tends to make the wheel revolve at a uniform rate of 
speed. The governor is very simple, a plane board consti 
t uting the whole device . 

The weight of the wheel IS all on one bearing, consisting 
of a hardened steel step box. ' cup shaped, and one filling 
of oil lasts a long time. , O.i1 cups , IIIre 'placed a,t the ,other 

bearings. A small horizont,al shaft is connected to the wind 
engine. A crank, for operating a pump, is placed at one 
end of this sbaft, which also carries a sheave to be used for 
run ning machinery, as iIIustratecl in the cut. The vane and 
all other exposed parts are made of iron ,  and as the wheel is 
under cover, durability may justly ' be claimed as one of the 
principal advantages. When working, three (there are six in 
all) of the large plane sails are exposed to the wind.  Tbe 
large area of tbese sails gives them a powerful leverage, even 
in  a light wind. As the wheel is inside of a ,Jart of the towel', 
it cannot blow down unless the tower goes with it. The 
funnel shaped opening in which it is placed greatly in

creases the effect · of the wind. The wbeel requires very 
little attention, and is adapted for the use of florists, dairymen , 
etc. , for farm and household purposei! generally, and for 
compressing air in the storage of power, to wh ich attention 
has been recently directed. 

Fu rtber particulars may be obtained from tbe manufac
turer, Mr. D. H. Bausman, P. O. Box 163 ,  Lancaster, Pa. 

How the " Best " Butter Is Made. 

A Berkshire Cou nty, Mass. , farmer writes : " My object 
h as always been to make the best butter-n ot the most profit
able , necessarily, but the best . Having th is object in view, 
I h ave been compelled to discard oil meal, and tbus reduce 
the quanti ty of my butter and the value of the manure. I 
have been obl iged to take the cows out of all  basement 
cellars, and have consequently received less bu t ter for a 
given amoun t of food. I have been forced, instead of drop· 
p ing the manure inlo a convenient cellar below the cows, to 
give up tbis cellar and wheel the manure into a shed. I 
have been obliged to discard deep setting, and to content 
myself with the open, shallow method, which is more ex
pensive, and reqnires more attention, and returns less butter. 
I have been obl iged to reject all feeds except corn, wheat, 
hay, beets, and carrots. I have been ob l iged to give up 
using the milk of cows that have calved too recently or too 
remotely. I have, for a dozen years , careful ly and faith· 
fully tried to make butter as good as it could be made ; this 
has been the first consideration , profitableness has always 
been secondary. The result bas been that for many years 
this butter has brougbt a higher price than any butter in the 
county of Berkshi re . where much good butter is made, and 
it has taken the first prize over the county. It has been in 
such constant demand at 65 cents a pound , the year through, 
that when making 100 pounds a week there have been un
filled orders for 25 to 50 pounds more. 

.. .  ' 1 . 
Independent C ut-oft Valves Cor Locomotives. 

Mr. W. Barnet Le Van , in h i s  paper entitled, " Sixty Mi les 
i n  Sixty Min utes on · our Present Roa d beds, " Argues for the 
use of independent cut-off valves for loeom(lti v�s. Reason

ing from analogy, he says that 
the benefits to tbe stationary 
engine, der i ved from the in
dependen t cut-off, can also be 

1 1  

applied to the locomotive. 
It is well know n , he says , 

that an engine may be rnn 
w itb an ad m ission of steam to 
a sb orter length of the stroke 
-i n other words,  with an 
earlier cut-off-when au in
dependent  variable expansion 
valve is used than with the 
link alone. This being ad

mitted, the question again 
comes np, " Wh at is the ad
vantage of the link used iu 
addition to the cut-off ?" 

Its ad vantage is simply as 
follows : 

Jii'rst.-The link is the sim
plest and readiest means of 
reversing. 

Second.-While th e cut-off 
is being run at, say, one-fourth 
or three-eigbtbs stroke, the 

link may be worked to vary the 
exhaust. It is found to be less 
advantageous to hold on to 
the steam as long, when cut
ting off close, as when follow
ing for a greater length of the 
stroke. Let an engin e, hav
ing both a l ink and a separat e 
cut -off val ve, have the latter 
set at one-quarter stroke, the 
engine mean while runn ing 
along at a corresponding 
speed. The link, whicb is sup
posed to be working the  main 
valve at full tbrow, may not  
be pulled up notch by notch. 
With eacb rise of the link 
and consequent shortening of 

the throw of the main valve, whereby the exhaust is released 
earlier and earlier, the engine will be found to quicken its 
speed. This resul t Mr. J. Snowden Bell i nforms me was 
the case wi tb l ocomotive No. 27, of the Baltimore and Ohio 
Railroad, bum from design s of  Mr. �than Rogers , of the 
Cuyab oga Works , Cleveland, Ohio ; in the exact words of 
}.1:r. Bell, she was " lightning. " 
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MA RCH 2q, 1 884.] 
A COMBINATION WARDROBE. 

In chambers and in houses where the bedroom accommo
dation is l imited, whicll very frequently is the case, com
bination furni t  ure (sucll as the wardrobe here illustrated) is 
exceedingly convenient as well as useful. The multum in 
P{1lf1)() piece of furl'liture is, however, by no means alway s 
deserving of the taking title thus applied to it, and instead of 
serving al l  the purposes aimed at fairly wel l ,  results in  fail 
ure all l'ound. Experience of this kind has led mal lY to 
avoid so-called " combi nation furniture " as a 
delu�ion and a snare ; but concl usion s  like 
this, says the Building News, are Hot to be 
universally depended upon, and tlle wardrobe 
here illustrated by Messrs. W. A. and S. Smee 
goes far to show how much really useful 
space can be got out of one comparatively 
small and compact piece of furniture when 
thought and ingenuity are brought to bear 
upon it. 

A wash-hand stand occupies the right h and 
corner w ith useful drawer under, the marble 
top, a chamber cupboard, and a curtaiued re
cess below. Three sllelves are arranged over 
the table top, and the lower one in  the angle 
is intended for the sponge. The central space 
is util ized as a hanging  cupboard, with a l arge 
s i l  vered glass mirror in the panel of the door. 
To the left a clothes press extends the rest of 
the  width, over a useful recess for books and 
bottles. Then comes a table top, with three 
drawers below, ami under these is another 
cupboard for hats, bon n ets, boots, or slip pers. 
The whole stands on a heavy plinth. 

... . ,'  .. 
THE BOAT BILL HERON. 

This remarkable bird ( Oancroma cochlea1'ea) 
is a native of South America. It has a singu
lar shapeless flat bill , bent like a hook at the 
end.  

Both mand i bles are shortened and bollow
ed so as to resemble a pair of boats placed 
upon each other-from tbis it derives i t s  n ame. Its. legs 
are n early covered with feathers ; the wings are strong aud 
moderately long. The feathers u pon the back of tbe head 
and neck are elongated, forming a plume which hangs down 
over the back and shoulders. The feathers o n  tbe throat, 
back , and side of the n eck are white. The plumage of tbe 
back is bright gray ,  witb occasionally a touch of rusty red. 
The wing and tail feathers are grayish white ; the sides 
black. 

The eye is brown, tbe bill brown, and the foot ye llowi sh. 
Tbe length of the bird is about fifty-
eight centimeters. The female is some
what smaller ; the young bird is reddish 
brown-darker upon the back-and 
paler on the breast. 

The boat bill heron lives in the 
thickets and marshes on the shores of 
the forest streams of Brazil. It may 
often be seen sitting on the branches 
overhanging the water. It is more 
abundant in the inlan d forests tban 
near the sea. On the approach of a 
boat it hops from branch to branch, 
and quickly h ides i tself. 

Its food consists of various crustacea 
foun d at low  water, but not of fish. 

The Prince of Wied found only 
worms in the craw of one of these 
birds w hicb he killed, and thinks that 
the bird with i ts broad, boat-shaped bill 
cannot catch fish. 

Schomburgk says that they make a 
clatter with their bi l l ,  like a stork, or 
they do th is at least when they are 
captured. Little is known of their 
brooding. The egg is oval , w bite, des
titute of luster, and without spots.
From Brehm's Animal Life. 

... . ... 

Making Sure Fits. 

A subscriber to the London Boot and 
Shoe Trades' JournaZ gives the follow
lUg description of a plan he adopts for 
making " sure fits," and  thereby avoid
ing the annoyance of having goods left 
on his hands by customers : " I  make it 
an invariable rule to measure customers 
myself. Having drawn the outline of 
a foot on a sheet of paper, and 
taken the girth measurements care-
fully, I fit up a pai r of lasts to cor-
respond w i th the measure. I always keep by me a few 
pairs of uppers-stale or damaged goods-aud I last a pair 
of these on the lasts so fitted, using a stout pair of insoles. 
A pair of soles cut out of li fting, and which see service 
times over, are then put on and attached by a fe w pegs. 
The lasts are then drawn, the pegs cut out, and the " dum
my " boots  are sent to the customer with the request that he 
will wear them for an hour or two indoors, and a n ote i� 
made of any· ;suggestions he may offer as to additional ease 
being required ill any part. Alterations, if required, are 

J Citu t i fi e � ttl ttf., a u. 
then made in the fittings on the lasts, before the customer's 
order is made np. Since I Il dopted this plan I have never 
had a customer's order returned for misfitting. I estimate 
the cost of making up the " dummy " boots at a shilli ng, 
and this, of course, I add to the price of the goods. A 
neighbor, a tai lor ,  tries on his coats and insnres himself 
against loss. It was from his practice, " adds the w riter, 
and it seems to us a practical idea, whicb if adopted by our 
hoot-makers would l ikely enhance the comfort of many of 

NEW ' , COMBINATlON WARDROBE. 

thei r customers, as well as save the maker much annoyance 
and cost for misfits, " that I took the idea. " 

. . . .  .. 
A Horizontal "'ell. 

In " Kidder's History of New Ipswich, N. fl. , "  puhlished 
in 1852, the following is  related about David Hills, who 
became a resident of that town in 1772 : 

" In snpplying himself wi th water he resorted to a m ost 
successful expedient. He reasoned thu� : ' If my neighbor 
at the top of the hill obtains water by d igging s ixty feet, 

THE BOAT BILL HERON. 

why may not I obtain the same by running a shaft into the 
side till I reach the same point ? '  He acted upon tlle obvi
ous conclusion , and made a horizon tal wel l ,  which n ot only 
supplied a perpetual stream to his house with out the trouble 
of drawi ng, but afforded a most am pIe and capital cellar 
for the stora ge of butter, cheese, and other articles from 
both heat and cold . "  

Making Cement Water Pipe •• 
A corresporident commnnicates to the Oountry Gentleman 

the following pract,ical directions for form ing cement  water 
pipes. The implements used are few and simple. One is  a 
w ooden rod one inch in diameter and four and a half or fi ve 
feet l ong. Attached to one end of the rod is a leather bag 
about one  foot long, which when filled will be just the size of 
the rod. This bag is fi l led with sand Rnd quite solid to within 
one and a half inches of the rod , after it is fastened to the roo . 

Another tool is a wooden box four feet long, 
made in the form of a trough three inches 
wide in the bottom, four and a half i n ches  
deep, and fi v e  inches across the top. A m a 
son's brick trowel completes the tools reo 
quired. 

As all cement does not work a like the rnle 
for mix ing  m ay be varied, but the mixture 
sh ould be about one bUFhel of cement to three 
of sand. Sometimes more sand should be 
used. If the trench is madR,  m i x  en ough ce
men t to fill the box (an d no more ; if you do, 
it is wasted), lay the box of cement in the 
bottom of the t·renc h ,  turn it  hottom up,  and 
lift it from the cemen t. The ct ment will be 
in the shape of the imide  of box. Then take 
tbe pointed tro wel  and d ivide the cemen t 
along the top, and keep on d ividing i t  u n t il 
you can lay the rod i n  w that it w i l l  be within 
one  inch of the bottom. When the wooden 
rod is laid in, close t he cement over the rod 
and allow it to remain until you can turn the 
rod wi thout inj uring the cement (or until 
the cement  is th01:ougbly set) ; then draw the 
rod , but l eave the bag in. The part of  the 
hag not fil led wil l  allow the rod to be t urned 
to o n e  side to recei ve the  next box o f  cement 
at the end of the first one ;  repeat unti l  you 
make such length of pipe as you ch oose. Care 
should he taken that the rod he not d rawn too 
sonn, as  the cement after the rod is drawn is 
lin hIe to settle and partia l ly close the hole. 

Loosen the rod, how ever, as soon as i t  will not injure. 
I would advise those maki ng such a pipe, if they have had 

.no experience in using cement, to  employ a person who has . 
Much material and time may thus be saved w i thout  experi
menting to get it right. The work must be done in dry or 
fai r  w eather. Use the best materi flls j the fresher the cement 
the better. Old cement shonld not be tried. The sand m ust 
be perfectly clean. A pipe can thus be made which if laid 
belo w the frost will last as ·long as a stone. 

I know of one such pipe which has been in use forty-five 
year�, flnd  is as good to-day as when 
first made. 

The Zodi acal Light. 

The - cause of the luminous phe
nomenon known as the zodiacal light 
has long been the subject of specula
tion, and numerous hypotheses have 
been suggested to account for i t. A 
correspondent of Oosmo8 les Mondes re
gards the entire phen omenon as one of 
the reflection of l ight. What we observe 
is nothing but the reflection of that 
part o f  the earth w h ich is illuminated 
shortly before the sun rises an.d after 
it sets. In order to understand th is  w e  
must assume that the  earth i s  sur
rounded for a certain distance by a 
comparati vely dense envelope of gas, 
beyund which the latter exists in a 
state of great attenuation. We there· 
fore have two media ·o f  different densi
ty which i n fluence the rays of l igh t, in 
the well known way, refracting them 
up to a certain l imiting angle of  i nci
de l lce, beyond wh ich total reflection 
takes place. 

If we imagill e  the sun it li ttle below 
the horizon, a part o f  the earth d irectly 
in front of us will reflect the rays of 
the sun at a very obtuse angle ; these 
rays, meeting the boundary of the 
media at a very obtuse angle, will be 
totally reflected ,  and it  is these tot al ly 
reflected rays which we see. 

This explains the a ppearance · Of the 
l ight in the shape of a cone whose 

, line is a l ways inclined in the direction 
of the ecliptic, and whose base is 
toward the SUIl ; it also accounts for 
the fact thht the changes observed in 
its a·ppearance follow a reverse order in 

the evening from (hat in  !dle morning. The reason w hy the 
cone is longer in  the  evening than in the morning is that 
tbe layer of dense atmosphere is expanded by reason of its 
exposure to the sun's radiation through the entire day, 
whereas in  the morning the reverse is the case. 

.. 4 1 ' " 
BLINDNESS has st�adi

-
ly 'decreased in England for the last 

4 u ,  .. th irty years, · owing, ·  it i� thought, to the im provement of 
KEROSENE oil will soften boots and shoes ' that have been the opticians and the itlinost complete extinction of the 

hardened by water, and will'rendel· them pliable and new; . smallpox among children: 
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Destructive Legislation. I fortable and cheery, our clothing warmer, our vehicles 

The destructive tendency of much of the legislation of safer, our books and papers more numerous and valuable, 
this country is forcibly illust rated by a recent bill which has and our wives and chi ldren are more healtby and happy on 
been introduced into the House of Representatives, to re- account of the inventive faculty of men. 

Pr91P'el!l8 on the PanaJlla Canal. 

There are many who yet doubt whether De Lesseps and 
his associates will eventually succeed in piercing the Isth· 
mus of Panama with a pract ical canal. The work has now 
been fairly commenced, and some $40, 000, 000 has  thus far 
been expenoed, not includi ng tbe money paid for the Pana
ma Railroad, but it is  plain ly  apparent  that the magnitnde 
of the u o dertaking has been greatly underestimated, as it i s  
also that the canal cannot be completed by  the  year 1888, 
the time announced by :!VI. de LeRseps for its open i ng. 

duce the lifetime of patents from seventeen years to five Under the light of Christianity, invention has furnished 
years. This bill strikes a bl ow at the very l ife of our civil- us the very mehns of translating, publishing, and circulating 
ization. Ameri cans have signalized themselves in the world the Bib le  over the globe. Everything is brighter and bet
of thought in many ways, but in nothing, perhaps, more ter and wiser in the whole w orld on account of invention, 
than in invention. So much encouragement has been given except our legislators, who seem to have los t thei r wits. If 
to inven tors, by al lowing them to reap, to a certain extent, they do  not stop trying to quench the lights of tbe age, and 
the fruits of their labors, that the inventive powers of men voting us back toward the dark ages, we fear it  wi l l  not be 
have never before been so active or product ive in the his- long before we all ,  l ike our grandfathers, wi l l  go to mill on 
tory of the world. Inventors made the very d iscovery of horseback, with the wheat in one end of  the sack and a 
this continent possible ;  enabled men to subdue and settle it stone in the other. We would advise every legislator w h o  
rapidly i n  i t s  remotest part,g ; advanced our modern civiliza- votes for this bill to p u t  on a fool's cap, and wear sack
tion to a degree of perfection never before attained j i n - cloth and ashes for thirty days, and then try to keep step i n  
creased the powers o f  men and multiplied t h e  application o f  t. h e  march o f  our modern civilization.-Kan8a8 Oity Oen· 

Lieut. Raymond P. Rogers, o f  tbe U. S. Navy, has lately 
passed over the lin e  of the canal, where every facil ity was 
afforded h im of  making a thorough inspection ,  and his re
port brings our information concerning the work up to date. 
The number of men now employed in all sections i� proba
bly at leaRt 15, 000, brought chiefly from Jamaica and Cartba 
gena, and the alllount of excavation has gradually increased 
until 700, 000 cubic meters per month h ave been reached. 
It was hoped that the month o f  February would produce 
1,000, 000 cubic meters, and  that later the  amount of 
2, 500,000 meters would be removed each month. The ra iny 
season beg ins in  May and continues till December, and it i s  
estil:nated t h a t  t h e  rains will reduce the excavation o f  the 
dry seaSOll by about one-fifth ,  so that it i s  not unlikely that 
from the 1st of May next an annual excavation of 25, 000,000 
cubic meters may be coun ted upon.  

skilled labor in every department of industry, and made tropoli8. 
every man in this country richer and w iser, more comfort-
able  and happy. It is not possible for a man to live in this 
cou ntry without enjoying in m ultiplied forms the benefits 
conferred upon him by in ventors. The benefits of invention 
are as diffusive as the sunlight, as free as the air we breathe ,  
and as pervasi ve  as  the heat that steals into our homes and 
makes th em comfortable. Invention has improved our 
houses, our cloth ing, our furniture, our vehicles, our ma
chi nes, our tools, our instruments, our implements,_our ap· 
paratus, in fact, everyth i ng  we possess. 

No man can s i t ,  or walk, or  ride, or eat, or drink, or 
sleep, or work, or write, or  fish, or hun t, or fight, or 
legislate without doing it at an immeasurable advantage, 
com pared to one doing the same thing fi ft y  years ago. 
Aside from Christbn i ty itsel f, n othing has done so much 
for this coun try in all i ts  h ighest and best i n terests as inven
tion. To strike down invention is to suspend progress il l  
American science and arts, to arrest advancement in our 
man ufactu ring i nterests, to deal a deat h-blo w  to the devel
opment of the mechanical powers, and to prevent any 
further improvement in agricul ture. Invention has taken 
the drudgery out o f  farming, and made it a pleasant em· 
ployment. Invention tends powerful ly to  make every 
farmer in the West indepen dell t, com fortable, and happy. 
Inven tion brings to the most distan t farmer, on our other· 
wise lonely and almost u ninhabi table prairies ,  the rich 
blessings of our modern ci vilization .  The most distant 
farmer is  put:within easy n;ach of  centers of population, 
reads his morning paper, struck "off by modern presses, 
hears the most important news flashed from all parts of the 
world, and enjoys l i fe almost as well as if he lived in the 
very su burbs o f  some metropolis. 

The mechanic finds every tool and machine which he uses 
improved by inventors, which saves him an im mense outlay 
of muscle. The very capi tol building, in which Congress. 
men sit and strike down in vention , is i ndebted to inventors 
in multiplied ways for its comfort and elegance. The pens, 
paper, ink, inkstands, paper folders, stamps, desks, chairs, 
books, the mars and charts, everything, in fact, w h ich Con· 
gressmen use, has been invented or improved by inventors. 
Invention saves them long and toi lsome journeys across the 
country on foot or on horseback; to and from their homes, 
during which they would surely earu their mileage. 

Seventeen years without renewal for the l ife of a patent is 
not a moment too long. The best thoughts of a lifetime are 
often given to an invention , and a fortune  put into it. The 
i nvention is studied on all sides, special courses of study 
bearing on  it are sometimes pursued, long and costly experi· 
men ts made, the i n ventive m oods are carefully watched, 
unt il at some rare and happy moment the inventive thought 
flashes l ike a ray of ligh t across the mind. Nothing is more 
divine in this world , or more precious to mankind i ll all that 
makes life desirable, than the rare flashes of thought of invent 
ive genius. 

"Then, w hen the iuvention is once made, it has to run tbe 
gauntlet of the Patent Office, where i t  h as often been an tici
pated by some other invention, or for some other cause fa ils. 
When the patent is issued, the work is only half done. In·  
ventors often involve their  whole means in manufacturing 
and putting their inventions on the market. And some of 
the very best inventions, like tbe first anthracite coal "carried 
to Philadel phia, which no one would buy, take some years 
before they begin to sell to any exten t. 

The great majority of  the quarter of a mill ion  of patents 
taken out in this country have never produce d anything for 
inven tors, hut have only been a source of  loss of t ime,  effort, 
and money. Some patents have become lucrative, and rarely 
an i nventor, or more 'probably a purchaser, has m ade it 
notahle fortu ne. But every in ven tion wbich has enriched 
an i nventor has made  th� world a thousand ti mes r icher, 
more comforta.le, and happy. To cut down the l ife of a 
patent to five years would be to invention like trying to 
make a hurse plow w i th his backbone taken out.  And yet 
i n ventors can not expect much encouragement from any leg
islators who never i n vent anything, unless it  is mischief. 

But this world ca n n ot do too much for a man who, by 
his inventive gen ius, enables it to flash thought around the 
earth ,  or drive steam carriages across the continent, or make 
a ship walk the water " like a thing of l ife, "  or to render the 
most excrnc iating surgical operat ions  painless. 

Our w orld, in a word, is indebted to invention for alm ost 
all its comforts and luxuries. The air is clearer, the water 
purer, the soil more fertile, the cattle fatter, the h Jrses 
stronger, the sheep aDd goats bave finer fleeces, the grains 
are more productive, the fruits better, our homes more com-

Artillery and Arlllor Plates. 

At the Royal United Service Institution recen tly a paper 
w as read " On the Present Position of the Armor Quest ion , 
with a Summary of the Principal Recent  Plate Experiments. " 
The lecturer was Captain C. Or<1e B rowne, late of the Royal 
Artillery, and at present lecturer at Woolwich in the Depart· 
ment of Arti l lery Studies on the subject of Arm0r Plates. 
The paper was illustrated by d iagrams, and the object of it 
was stated to be the presentation of s uch fcatures of the ar
mor question as appeared to be peculiar and of great import
ance. Captain Browne began by explaining that " soft 
armor " ap plied to plates wh ich yielded to perforation,  and 
" hard armor " meant tbat whic h  would not so y ield, and 
was destroyed by breaki llg up.  The first experiments notic
ed were the Krupp Meppem plates trials in 1882. The 
trials were against soft armor, either directly or obJiq uely, 
and he showed , in respect to the d irect firing, that a projec
t i le with a striking energy of 2,328 foot tons, for which it 
would have been sufficient work to have penetrated 12 inches 
of iron in two thicknesses, wen t  through two 7 inch plates, 
and passed 328 yards up the range uninjured. He thought 
this was to be accounted for by the fact tbat 10 inches o f  
wood between the plates was  sufficiently thick to  allow the 
point of the prOjectile to get clear of the bent and broken 
edges of the front  plate before meeting the second, and thus 
the maximum resistance w as not got out of the plates. The 
best thickness of wood was about five inches, and with 
this, whle the plates were prevented frolll jarring one upon 
the other, the projecti le  could not get clear of one plate be
fore it was resisted by the second. In the second experiment, 
that of the oblique fire, the prOjectile, with a striking veloc
ity of 1 , 750 ft. , w as _more than a match for the plate, 7 '9 in.  
with a backing of 9 ' 84 of wood and 0 '98 of skin . The Spe
zia trials of November, 1882, were afterward examined by 
the lecturer, who described the hard armor plateR made by 
Cammell , by Sir John Brown and Company, and by M. 
Schneider, and the damage which was done to  them by the 
guns, the resul ts being show n in diagrams, and dealt with 
in exhaustive figures. Captain Browne u rged the need of a 
better system of estimating the effects of artillery on hard 
armor than was now possessed , the need for developing the 
manufacture of steel projectiles for artillery, and the neces
si ty for making experiments in this country on very h ard 
armor. He said that our steel faced armor was un rivaled, 
and in all the most important experi men ts abroad the Eog
lis!) maielriet took a prominemt place ; but nevertheless, we 
could by n o  means afford to shut our eyes to t h e  elements 
il! which we might be weak, and in which foreign powers 
might be gaining I\Il advantage over us.  

It is not i m possible, with the requi�ite moaey, t hat the 
sections  of the canal , exclusive of those of Obispo, Empire, 
Cul ebra, and Paraise, may be re ady for service by the year 
1888, but it does not seem possible that these m ost formid
able sections, witb their cuts of  great depth and width ,  can 
be made ready, nor that the ports at the extremities call be 
completed for some years later. Consider the section of 
Culebra, with its great excavation of more thau 25, 000, 000 
of cubic meters, and suppose that the large amount  of 
300, 000 cubic meters be removed each month from it ; at 
this rate it would take seven years to complete this section. 

There is an immense amount of machinery and material 
now on hand or contracted for, and it is p rohable t h at tbere 
remains sufficient funds from the amount already subscribed 
to meet promptly the current expenses for t w o  years to 
come. After that, with the enterprise well begun and with 
a fair proport ion of  the whole excavation al"ready-removed, 
it would seem plausible that the prest ige of M. de Lesseps' 
n ame, and the confidence which the iu vestors of France 
have in his ability to carry through successfully tbis  great 
work, would procure the further necessary subscriptions. 
Whether the estimated sum-600, 000,000f. -will prove suffi
cient time alone can decide;  but as oue·third of this amount 
l i as already been expended, it would seem insufficient to 
complete this mostformidable undertaking. 

The cl imate has thus far not proved so fatal in most of 
the sections as might have been an1Jcipated. Of course, ex
posure to the sun, heat, and fatigue have produced fevers 
and have occasioned mortality ; but, as a rule, t.he employes 
of the company seem in fair bealth,  and the Europeans have 
suffered more than the laborers, n atives o f the tropics. 
Bnt ,- while m ost or't-he sections have not been very sickly, 
the neighborhood of Panama has proved an exception to the 
geU(�ral rule. Here, during the past six months have ap

peared , in larger numbers than usual, pern icious fevers. 
and t here h ave been several cases of yellow fever which 
h ave proved fatal. 

How to "Use Arsf'uic. 

I am frequently asked if I am ever troubled with insects in  
my natural history dpecimens, and I only have one answer
never i and if my directions are fol lowed, lIO one ev"r need be. 
After sk i nning, immediately cover the moist skin witb pure 

Pine Extract Cor Bathing. arsenic-be particular to cover every part. I keep my arsenic 
It has long been recognized that the atmosphere of pi n e  in a large box and put my skins  right into the arsenic ; pull 

forests has an invigorating and beneficial effect upon people out the l eg and _wing bones as far as possible so as to intro
with weak constitutions and sufferin g  from pulmonary d i s- duce the arsenic to the extreme parts ; the eye sockets, skull, 
orders. At some of the watering places of Germany the and mouth should be well covered with the preservative. I 
very s imple prescript ion of the physician is thal the patient usually, before mounting,  place the specimen in my office 
should spend several hours a day walking or riding through cellar, and let it remain t wenty-four or more hours, so ad to 
the pine wood. This simple treatment is sometimes supple- get well impregnated with arsenic. 
men ted by the taking of  pine baths, and in the case of kid· After mounting, brush the bill, legs below the featbers, 
ney diseases and for delicate children this is claimed to be feet, and  ends of the wings that cannot be skinned, with a 
highly beneficial. The bath is prepared by simply pouring solution of corrosive sublimate in alcohol--about a teaspoon
into the water about half a tumblerful of an extract made ful of the formcr to one-half pint of the la tter. I have bird 
from the fresh needles of the pine. This extract is dark in skins that I have designedly left exposed to insects for 
color and closely resembles molasses in consistency, and thirty-five years which to·day are uninjured and will remain 
when poured into the batb gives the water a muddy appear- so forever-that is a good long t ime, I know, bnt they are 
a_nce with a sl ight foam on the surface. The repugnance good for it. I know of several collectors w h o  have laughed 
one feels to enter into such a muddy looking fluid is d i s- at my " useless waste of arsenic, " thin king a little just as 
pelled as soon as the deligbtful aroma which arises from the good, or who prefer arsenical soap, or some other preserva-
bath is i nhaled. Although there may be some doubt tives, whose collections  are entirely ruined. 
w hether pine baths act u pon the system in any other w ise I have been in t.he habit of using from fifteen to thirty
than as a tonic, still as an adjunct to the daily bath, infusion five pounds a year for thirty-seven years in my private col
of the pine ext ract induces a most agreeable sensation. It lecti'J[] . It created some merrimcr.t in court, where I was 
gives the ski n a deliciously soft and silky feeling, and the summoned as -a  w itneos in a case of arsenical poisoning, when 
effect upon the nerves is quieting. It is a matter of some asked if  I was familiar with ar�enic, and I replied that 1 bad 
surprisc to  us that the husiness of manufacturing and bot- probably used onechalf ton of i t .  " What ! "  said the counsel, 
tling the extract for private use and public bathing estab· " given one-half ton to your patients I "  When I receive dry 
l ishments has not been tried in this country, where pi ne  skins, I pack them very loosely in a tight large box, lenving 
forests aboun d  so extensively. The extract when properly space for an iron kettle, in which are placed live coals. On 
bottled and securely corked will not deteriorate for a long these pour sul phur and close the box tight, leavi ng it for 
time, and the cost for gathering the p ine needles  and ex- I twenty-four hours or so ; and  i f  there are insects in the skins  
tracting the i r  tarry substanee would not  be very great, whi le  j y�u will find  them dead. Then subject the skin to the same 
the demand  for i t  would likely increase to large proportions arsenical treatment as  a fresh skin . -- Wm. Wood, Ornitholo " 
when the public became accustomed to its use. giBt. 
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ENGINEERING INVENTIONS. 

A turbine water wheel has been patented 
hy Mr. Elbridge W. Stubbs, of Lincolnton , N. C. The 
invention covers a novel construction of the guides or 
chutes, aud the mechanism for opening them ; also a 
fiange ring gate hung upon a yoke pivoted to a support 
on the top plate, the object being to obtain a discharge 
of water au the paddles in solid streame through periph
eral chu tes . 

A sand and gravel excavator, separator, 
and assorter has been patented by Mr. Nicholas W. 
Godfrey, of Norrhport, N. Y. '1'his is an automa tic ex· 
cavator, which del ivers its scrapings to screens or 
separators, where they are graded aud d i scharged in 
different places according to the grades, the mechanism 

being movable to easily adapt it to the exigencies of 
ordinary work. 

A friction d rum for inclined plane cable 
railways has been patented hy Mr. Earle C. Bacon, of 
Brooklyn, N. Y. There are two friction drums, aronnd 
which the cab le passes , w ith a brake-hand for each 
drum, both being adapted to be applied simultaneously, 
also a cog wheel nnited therewith, and a pinion on a 
shaft that can he rotated, the pinion being adapted to 
be engaged with tho cog wheel, the object being to 
facilitate the starting of cars. 

An upright tubular boiler has been pat
ented by Messrs. Remi Henry and Hiram B. Taylor, of 
New Rochelle, N. Y. Au annular base tube is connect· 
ed with the lower ends of a circle of upright tube., 
these being connected witb a circle of shorter interme

diate tnbes and a central aunular tube, by connecting 
tubes with right and left screw th:eads npon their ends, 
the circular base tnbe having a blow·off cock aud an 
inlet water pipe, and the central annular tube having a 

steam pi pe. 
.. . . . ... 

MECHANICAL INVENTIONS. 

A card sh arpening apparatus has been pat
ented by Mr. John Brierley, of Easthampton , Ma�s. 
The sbarpeners are mounted to reciprocate across the 
faces of the rotatiug cards and doffers, bnt the arrange
ment is such that a uniform pressure is had over the 

whole width of the cards, to sharpen them without 
mak ing them untrue. 

A gauge attachment for boring hits bas 
been patented by Mr. Johu Fuller, Sr.,  of Seneca , Kan. 

The device consists of a clamp adapted to be placed 
upon the shank of a hit, auger, or other boring tool, th e 
clamp beinf.( constructed to hold a gauge bar In such 

manner that it w ill stop the progress of tbe boring tool 
when the right depth shali have been reached. 

A mechanism for delivering pIle warps in 
looms for weaving double pile fabrics has been patented 
by Mr. Frank Charcot, of Paterson, N. J. The mechan
ism covers clamping bars and rollers , between which 
the pile warps are passed, the bars aud rollers being 
moun ted on a frame with means, operated from the 
hooks of a Jacquard mecbanism, whereby the bars and 
rollers are made to clamp and carry forward tbe pile 
threads. 

• • •  

AGRICULTURAL INVENTIONS. 

An improved bay stacker has been patented 
by Mr. Albert Cooley, of Osceola, Iowa. This invention 
combines, with a base and suitahly adapted in?lined 

frame, a mova!>le rake, adapted for the col lec tIOn of 
hay in the meadow, and which can , by an attachment 

Dr ropes and pulley in the frame, be drawn up, and 
dumped by its own weight in posi tion on the stack. 

• • •  

MISCELLANEOUS INVENTIONS. 

A tag holder, for attaching and detach ing 
tags to bundles, has been patented by Mr. Edward H. 
Tannehill , of Malveru Junction , Ark. The holder has 

a hook made integral therewith, adapted to receive a 

snap spring, with an interual groove closed at one end 

to receive a tag or label . 

A trace b uckle h as been patented by 
Messrs. Ferdinand Wetstein and Frank H. Dyckman, 
of Sleepy Eye. Minn . '1'he bnckle is cheap and durable, 

and is intended to effect a saving in both material and 
labor in making harness, since it takes the pi ace o f  

leather portions uow used, and no stitching i s  required. 

An ointment for the cure of tetter and 
other cntaneous diseases has been patented by Mr. 
Manlius Huggins, of Waynesborough, Miss. It i s  com
posed of chrysophanic acid, glycerine, oil of sassafras, 
and otber ingredients, in definite proportions, and to 

be mixed and applied after specific but exceedingly 
simple directions. 

A whiffletree hook has been paten ted by 
Mr. William H. Best, of Eastport, Mich. 'l'bi8 is au 
improvement on whi1!letree hooks which have spring 
guards to prevent accidental detachment of the trace 
eye from the hook, and the novelty consists in the form 
aud arrangement of the spring guard with reference to 
the hook. 

An improved pack saddle has been pat
ented by Messrs. William C .  Smith and William L. 
Hunter, of Lone Pine, Cal. The pack boxes designed in 

this invention are coutrived to be filled and emptied 
without removing from the animals, aud tbe meaus are 
provided for substantial and durable conuection to the 

pack saddle. 
An ice creeper bas been patented by Mr. 

Frank M. West, of Mohawk , N. Y. The inven tion 
covers a permanent heel plate and a detachable spur 
plate, t he latter baving spnrs on one side and a screw

t"readed shank on the other, so the spnr p late may be 
easi ly detached from the boot or shoe, and attacued 
when desired. 

A timber al1d lumber stamp has been pat
ented by Messrs. Levi 'l'hrush and Leonard Wilson, of 
Brookville, Penn . This device covers a special arrange
ment of ratchetQ and pawls, whereby, with a simple 
pressure of the thumb, a changeable stamp wbose cb"r
acters are on wheels loose upon an axis may be 
operated very easily and rapidly. 

J'ti�utifi t �mtri.,au. 20 r 

An improved buckboard wagon has been 
patented by Mr. William Lockwood, of Madrid, N. Y. 
This Invention covers detail s  of construction and 
arrangement of parts, with simple springs and spring 
braces, dumble and inexpensive, to give to the wagon 
easy riding qualities , while retaiuing the lightness and 
ease of draught of the common buckboard. 

An improved lace fastening bas been pat· 
ented by Mr. Henry H. Porter, of Littleton , N .  H. It 
is an improvement on a lace fastening patented by the 
same inventor last year, and provides for an add i tional 
cross bar at the bottom surface of the eyelet, to prevent 
the sla�k part of the lace from passing back, and hold
ing it ill position when the strain is taken off. 

A trace carrier has been patented by Mr. 
Louis T. Anderson , of Carroll, Iowa. The invention 
covers a buckle frame with a cross piece having a pIn 
or tongne , and a hook with a projecting guard, the pin 
serving to hold the buckle to the b i p  strap, the hook 
boldiug the cock·eye of the trace, and the guard serving 
to prevent the horses' lails or the lines from catch ing 
in the hook. 

A portable counter has been patented by 
Mr. John T. Perry, of La Grange, Ga. The couuter i s  
monnted o n  wheels , t o  b e  read i ly movable, and stand
ards are erected upon it, between which are hoppers to 
coutaiu articles to be sold, while on the COllnter a scale 
provided with whee ls may be made to ruu uuder either 
hopper, besides other novelties in the construction and 
arrangement of parts. 

A pict,ure exhi bitor has been patented by 
Messrs. Abrabam J. Dworsky, Marcus B. Kramer, and 
Simon Pbil l i ps, of New York city . It is a casing with 
a series of swinging doors, with recesses iu the iuner 
sides , in each of wbich picture balding frames are 
hinged, and with a central standard on which frames 
are hung, with mechanism for opeuing or closing all 
the doors. 

A baling press has been patented by Mr. 
'Johu P. McDonald , of Litchfield, Ill. Tbe hale box is 
made with close top aud bottom, and sides slotted to 
receive the bands, and there is a double-jointed lever, 
tbrough which power can be applied by attaching a 
draught animal to its free end, tbe press being intended 
to promote convenience aud economy in baling hay, 
cotton, etc. 

A combined tire tigbtener and jack has 
been patented by Messrs. RiJey McCloskey and Albert 
E. Tozier, of Walla Walia, Wabh i ngton Ter. In com
bination wit.h a l i fting screw are fast wheels with re
versed ratchet teeth, ann other devices, so the jack may 
be nsed general ly for raising tho axle of a wagon for 
removing the wheel, or for spreading the fellies of 
wagon wheels for tightening the tire. 

An improved bob sled bas been patented 
by Mr. Joseph H. Kirk, of Brady, C learfield Coun ty, 
Penn. The sled has a platform, or double bolster, and 
a jointed king holt, so the bob will be free to move in 

any direction without affecting the position of the plat· 
form, the sled being free to adapt itself to an uneven 
surface, and being easy of being tnrued iu a very small 
space without unduly straiuing any of its parts.  

An improved ruler, for drawing lines 
readily and rapidly without soiling the paper, has been 
patented by Mr. Monroe Green, of Brooklyn, N. Y. A 
longitndinal frame is held on a ruler, betweeu the wires 
of which is a stylographic or like pen , which , drawn 
lengthw i se through the frame, draws a line , the frame 
being pressed upward by springs, so the pen will not be 

ou the paper wben not in actual nse. 
A cold-air blast centrifngal sirup cooler has 

been patented by Mr. Albert B. Smith, of Fairfield, 
Neb. The sirup is thrown by a revolving distributer 
agaiust the inner snrface of a cooling tube, the distri· 
buter being operated by compressed air forced into tbe 
tube, so the siru p is cooled rapidly. remains several 
shades lighter, and of a higher specific gravity than tbat 
cooled by the slow process. 

A jewel sn pport for the balance staffs of 
watches has been patented by Mr. Walter Ware, of 
Waverly, N. Y. 'I'his invention consists in ser,ting the 
jewele, or the Bettings which hold them. at either or 
b('th ends of the bal ance staff, in the spring or springs, 
so the jewels will yield whenever unusual pressure is 
brough t on them, as hy a fal l ,  etc . , ' and the watch will 
be more permaneutly accnrate. 

. An improved alarm clock has been patented 
by Mr. Isaac St. C. Goldman , of Pasadena, Cal. It has 
a latch plate so comb in ed with other mechauism that 
when the alarm spring is wound immediately after the 
alarm has been sounded, the latch plate covers the d i sk, 
prevents the lever from passing into the notch, and 

stopa the alarm from being again sounded until it 
comes to the time for which it is set. 

A breeching attachment for carriage shafts 
has been patented by Mr. Samuel W. Booksh, of 
Batou Range, La. In combiuation with the thilla is a 
bow with its ends cli pped thereto, and its curved rear 
portion somewbat elevated above a horizontal plane 
touching the npper snrfaces of the shafts; the bow is 
made strongly, a nd so connected that the harness 
breecbing may be dispensed with, thus simplifying tbe 
harness and lesseniug the labor of harnessing. 

An improved lock has been patented by 
Mr. David Morris, of Log Cabin, Ohio. The slide bolt 
is moved in either direction by a wiper, aud tbe bolt is 
preferably a plain cylindrical rod, fitted to the case, of 

proper form and size to receive the same, so the bolt 
may be supported by the case only, making a more 
permanent and better working arrangement than i s  
afforded b y  clips, guides, and other attachments to the 
interior of the case. 

T. S. ARTHUR AT SEVENTY-FIVE. 

ceruing Messrs. Starkey and Palen. Do you, In view of 
your present acquaintance witb these gentlemen, and 
your large experience witb Compound Oxygen, indorse 
aU you bave said ? 

H I do, most fully, and without any reservat10n what-
ever." For many years the genial countenance of Mr. T. S. A nd now, as to testimonials. Have you at any time Arthur bas been a famtliar sight to tbe Citizens of Pbil- given a testimonial In favor of otber special remedial 

ad el pbia, as be has walked tbe streets of the city on the agents or modes of treatment ?  route between his home and bis office. His name has H Never. The first and only time that I have permitbeen a household word among the readers of pure titer- ted my name to be used in commending a curative agent ature throughout the whole country. And h Arthur's to public notice and confidence is in the case of ComHome Magazine," which he has so long and so success- pound OXYien. '.chis I have done, not from soliCitation , fully edited, bas secured so hearty and so permanent a but voluntarily, and from a sense of duty. I believe that welcome in many thousands of the best households in in the use of this newly discovered substance, diseases tbe land, tbat Mr. Artbnr cannot be regarded as a long classed as • incurable ' may be greatly ameliorated stranger by intelligent people anywhere. The many and very often entirely broken, and the sufferer restored stories and tal es of which he is the author are written to comparative good health. 1 also believe. tbat by its nse in the interest of purity, good morals, and reform, and. the liability to disea.se m� '7 be removed, and tbe geneespecially those which are in aid of the temperance ral health of the community greatly improved. From work. h ave been productive of immense good . They what I know of its action. as well in my own case as in have bad an exceptionably favorabl e  reception, and that of many others I am satisfied that if promptly  have nobly served their purpose of  stimulating people to . used it will arrest t�e progress of acute pneumoniat high aims and noble Intentions. consumption . catarrh , and most of tbe diseases which It might he supposed by those wbo have not person- originate In colds. Believing this, as I certain ly  do, and ally seen Mr. Arthur, that a man who could for years 
from evidence WbICh is too direct and positive to be ig_ work as �iligentlY as be has, and �hO C?Uld produce t�e nored, I would be derelict in 1!!Y duty if I did not do all extraordInary amount of supenor lIterary materIal in my power to induce the sick and suffering to seek re .. which has come from his pen, must be one of giant phy- lief in the use of so beneficent an agent. sique and robust constitution. Those who are familiar Have you seen and known other persons who bave used with his slender form know that it is far otherwise; his Compound Oxygt-!n, and have you had opportunities of constitution was never strong. About 1870 he had suf- observing to what extent tbey bave received benefit.? fered to such an extent from physical and nervous ex- H My observation and my opportunities in this respect haustion that t:nost of his friends gave him up as not have been large. I have been much at the office of Drs. likely to live long. It seemed as if bis work was almost I>tarkey and Palen, and. have become personally acdone. quainted witb many who have taken the treatment. In 

The narration of Mr. Arthur's decline in health .. and almost every case, where a fair trial was gi.ven, decided Qf his restoration to vigor and the enjoyment of hfe, is benefit was obtained. Some very remarkable cases in of singular interest. as given by himself to one of ?ur consumption, rheumatism, catarrh, congestion of the editors who recently enjoyed a protracted conversatIOn lungs. asthma, �tc . •  have come to my personal knowl-with hiD!. Mr. Arthur said, substantially : edge, the results of which seemed almost miraculous. " " Previous to tbe year 1870 my health had been v?ry Do you stil l  resort to the Componnd Oxygen Treat-poor. For a number of years I bad been steadll.y losmg ment, now tbat your bealtb is restored 1 ground in consequence of the constant phYSICal and �i I do not, as a regular thing. Only, when I have a cold, nervous strain resulting from overwork. I becam� so as I before remarked. I take it for a day or two, and always exhausted that my family and friends were very anxIOU S with good etlect. I find that it  hel ps nature to throw about me. Only a few of tbe most bopeful of them off the cold. by imparting the needed vitality to enable tbought I could live for any considerable yme .  I was 
tbe system to do its proper and natural work. It puts 

forced to abandon all my most earnest literary �ork, nature into condition to defend itself against the attacks and I regarded my career in authorship at an end. [ of disease. If there are any cases in which persons are was so weak that I could not walk over a few squares disappoi nted in regard to Compound Oxygen, I believe without great fatigue. The very weigbt of my body was 
them to be those in wbich patients have been so impat·o me a wearisome burden. My appetite was poor, and tient for speedy cure that tbey bave dropped the treat

my digestion was much imIl8ired. roent before it had opportunity to make its impression .. About tbis tinoe my attention was attracted to Com- on the system. Such people will fiy from one remedy, pound Oxygen as then administered by Dr. Starkey. I consume large quantities of almost every medicine had beard of wonderful cures wrougb t by its agency; so 
hrought to tbeir notice, and yet continue to be invalidS. wonderful, Indeed, that had I n ot personally know� the Compound Oxygen does not cure by magic in a moment. doctor and possessed the fullest cOnfiden?e in Inn:, I If it claimed to, it would be quackery. But I regard It should have been very skeptical on the subJect. I trIed as one of the most wonderful and beneficent curative the Compound Oxygen 'l1reatment, first simply a5 an ex- agencies ever brought to pUblic·notice. " periment. I knew it could Dot make me worse than I For further and fuller answers to the countless inwas, Rnd I hoped it might make me better. That "it quiries suggested by the a bove to thoughtful minds. would do for me what It bas I bad not dared to hope. and to those who are solicitous about their own well-How soon did you begin to realize th e advantages of being and that of their friends, mail your address to 

tbe treatment ? Drs. Starkey and Palen, 1109 and 1111 Girard Street, .. Almost immediately. Its effect was not tbat of a Philadelphia. 'l'he pampblet you will receive In repl y 
stimulant, but of a gentle and almost imperceptible will set forth full particulars. 
vitalizer of the whole system. Soon I began to bave a 
sense of sucb physical comfort as I had not known for 
many years. My strength was gradual l y  returning. 
Tbis slowly but steadily increased. Iu a few months I 
was able to resume my pen, and within six months after 
doinl; so I completed one of my largest and most earn
estly written books. and ' this withont suffering any 
drawback, and without any return of tbe old feeling of 
exhaustion. For more than seven years after this I ap
plied myself closely to literary work, doing, as I believe. 

The Ohm'fJefol' Insertion under this head is One Dollar 
a linefo}' each insertion ; about eight words to a line. 
Advertisements must be 1'eceiv8(1 at pl,blication ojfia 
as eally as 1'ltursday fno},rl:lng to appeal' in next issue. 

tbe test work of my life." 
AT! Books on Electricity, chea p . School Electricity,N.Y. Did your uniform good health continue during those 

years, or did you suffer relapses into your former state " How to Keep Boilers Clean. "  Book sen t free by 
of exbaustion ? . A.James F. Hotchkiss. 86 John St.,  New York. 

. �  The improvement was substantial and permanent! 
S tationary, Marine, Portable, and Locomotive BoilerE!-Not only had 1 no return of the old ,,:eakness and ex-

i It Lake Erie Boiler Works, Buffalo, N. Y. hausted feeling, but I was able to work lD my study from a spec a y. 
three to four bours a day. Tbe constant remark I Wanted , a situation in some Southern State, by a 
heard from my friends was, • How well you are Jook- mechanical eng�neerl who is thoroughly and practically 
ing.' Nor was it only in strength and vitality that acquainted with all branches of manufacturing metal 
1 gained by the use of Compound Oxygen. For twenty goods and an expert on special machinery. WllI take 
years I bad suffered with paroxysms of uervOus head- interest or salary. Address J .  G. Lettelier, 1005 Wi lcox 
ache, sometimes once or twice a week. They were very A venue, Chicago, Ill. 
severe, lastingusnally six or seven bours. In a year after 

Railway and Machine Shop Equipment. I commenced the Compound Oxygen Treatment, these Send for Monthly Machinery List were almost entirely gone. It is now over ten years since to the George Place Machinery Company. 1 had sucb an attack. I was, moreover, liable to take 
121 Qbambers and 103 Reade Streets, New York. cold, and I bad frequent attacks of infiuenza. which al-

ways left me witb a troublesome cougb. It is very rarely The Hyatt filters and methods guaranteed to render 
that I now take cold. Wben I do so I at once resort to all kinds of turbid water pure and sparkling. at economi
Compound Oxygen, wbic\> invariably breaks. up the cold cal cost. Tbe Newark Filtering Co . . Newark, N. J. 
ia from one to tbree days." Stephens Beuch Vises are the best in use. See ad.,p. 173. 

And now, Mr. Arthnr. what Is your present condition 
If yon want tbe best cushioned Helve Hammer i n  of healtb ? 

tbe world, send to Bradley & Company, Syracuse. N. Y. " It is all I have any rlgbt to desire or expect at my 
somewhat advanced age of 75. I sleep well, and am able Sleeve nuts, best, cheupest. Pittsburgh Sleeve Nut W'ks. 
to take my proper amount of food. enjoying my meals Iron and Steel Drop Forg;ngs of every description. with regularity and h9artiness. My dlgestion , although R. A. Belden & Co . ,  Danbury, Ct. slow, Is good. I do not confine myself to any particular 
articles of diet, bnt eat wbat other people eat, rejecting 
of course that which seems to be indigestible, or too 
rich. I am able to attend to my customary literary work, 
devotIng about four bours a day to it. and that without 
any sense of weariness except as to my eyes. "\Vere it 
not for tbe fact that with advancing years I find my eye
sigbt not as good as it formerly was, I should be able to 
work longer without fatigue. I enjoy moderate exer
cise, and take it regularly without tbat feeling of ex
hausMon which was formerly 80 depressing ." 

The testimonials and reports of cases pulliished by 
Drs. Starkey and Palen in their pamphlets and advertise
ments, if literally true, show Compound Oxygen to be 
the most remarkable oura.tive agent yet discovered. Do 
you believe tbem all to be genuine 1 \. 

" The Sweetland Uhnck." See ad. p. 188. 
Hoisting Eug in es for Min "s . Qllarries, Bridge Bui lders, 

Railroad. Construction, etc. 8end for Qatalogue. 
Copeland & Bacon, New York. 

Iron Planer. Lathe, Drill, and ot.her mach ine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Pllmps-Hand & Power , Botler Pumps. 'l'he Goulds 
;\lfg. Co. , Seneca1!'alls, N. Y., & 15 Park Place, New York. 

Fox's Corrugated Boi ler Fllrnace, illus. p. 354. Hart
mann. Le Doux & Maecke r. sale agents , 134 Pearl St.,N. Y • 

For Freight and Passenger Elevators send to L. S.  
Graves & Son. Rochester, N. Y. 

Best Squaring Shears, TimlerE" and Canners' rrools 
at Niagara Stamping a,nd Tool Company, Buffalo. N. Y. 

Lathes 14 ir,. swiug, wi l h  and wi thont back gears and 
screw. J. Blrkenhead . �lansfield. Mass. 

The Best.-Tl.te Dneber Watch Caso . 

" I have the most complete confidence in them. For 
years I have had personal acquaintance with Drs . Star� 
key and Palen, and exoeptionally good opportunities for 
observing them. as well in private life as in their pro
fessional relation to the publ ic. I am sure tbat neither 
of tbem would or could become a party to any fraud or 
deception. But facts are of more value than opinions. 
Let me give you a fact. I publish a magazine. and have 

An improved process of treating volatile had an advertising contract with Drs. Starkey and Palen 
aud infiammable fluids and oils has been patented hy for over six years. During this time 1 bave publisbed 
Mr. Solomon M. Eiseman , of New York city. It covers montbly from one to six or seven different reports of 
80 treating crude petroleum, turpentine, etc. ,  that they cases and cures under their new treatment, or over three 
will be converted into a hardened compact mass . to bundred in all. Now, in every case I have examined the 

patWnt's letters, from which these reports .vere talwn, and facilitate transportation and storage, and for conven-
know tbe extracts made therefrom, and published in my 

If an invention bas not been patented in the UDl ted 

States for more than one year, i.t may sti l l  be patented in 
Canada: Cost for Canadian patent, $40 . Various other 
foreign patevts may also be obtained. For int'ltructions 
address, Munn & Co., SCIENTIF I C  AMICRICAN Patent 
Agency, 261 Broadway, New York. 

Guild & Garrison's Stearn Pump Works, Brooldyn. 

N. Y. Steam Pumpin g :vlachinery of every descrip
tion. Send for catalogue. 

ience in use , an acid, or a substance with acid proper- magazine, to be Uteral1y correct. Stronger evidence of ties, being incorporated by a sui table medium with the genuineness than tbis cannot of course be given." 
infiammable or volatile fiuid Dr oil. It is an improve- Mr. Artbur, SOIDe years ago you gave a testimonial In 
ment on an invention patented by the Same inventor I regard to what Compound OXYl1en bad done for you ;  
last year. and you also have spoken freely in your magazine con-

For Power & Economy, Alcott's Turhine, MLHollY, · N . .  J. 
Wanted.-Pat.ented articles or machinery to make 

and introduce. Gaynor & Fitzgerald, New Haven . Conn . 
Presses & Dies. Ferracute Mach. Co. ,  Bridgetou , N . •  J .  
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Supplement Catalogue.-Persons in pursuit of infor
mation on any special engineering. mechanical, or seien .. 
tillc subject. cau have catalogue of contents of the SO[
ENTIJl'lC AMERICAN �UPPL1!lMmNT sent to them free. 
The SUPPI.ICMENT contains lengthy articles embracing 
tbe 'Whole range of engineering, mechanics, and pbysi
cal science. Address Munn & Co . .  Publishers, New York. 

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

Improved Skinner Portable Engines. Erie, Pa . 
Straight Line Eugiue Co., Syracuse. N. Y. Best in 

design, materials, workmanship, governing; no packIng. 
Curtis Pressure Regulator and Steam Trap. See p. 142. 

Woodwork'g Mach'y. Rollstone Mach. Co. Adv. , p. 141 . 
C. B. Rogers & Co .• Norwich, Conn., Wood Working 

Machinery of every kiud . See adv • •  page 142. 

Drop Forgings. Billings & Spencer Co. See adv., p. 174. 
Nickel Plating.-Sole manufacturers cast nickel an· 

odes, pure nickel salts. pOlishing compositions, eto. Com
plete outfit for plating, etc. Hanson & Van Winkle. 
Newark, N. J., and 92 and 94 Liberty St., New York. 
For Mill Mach'y & Mill Furnishing, see illus. adv. p .172. 

Mineral Lands Prospected, Artesian Wells Bored, hy 
Pa . Diamond Drill Co. Box 423. Pottsville. Pa .. �ee p. 174. 

Steam Pumps; See adv. Smith, Vaile & Co., p. 174. 
Cotton Belting, Linen and Cotton Hose, and Mill 

Supplies. Greene, Tweed & Co., 118 Chambers St., N. Y. 
American Fruit Drier. Free Pamphlet. See ad.,  p. 190. 
Best in the world. Patent chuck jaws, emery wheel 

machinery, and automatic machines to grind straight 
and sharp. Planer, veneer. logwood, leather, paper mill, 
plate, cottonseed,and other long ImlTes. A mericanTwlst 
Drill Co., Meredith , N. H. (Established 1865.) 

. The Chester Steel Uastings Co., office 407 Library St., 
·Philadelphia, Pa . .  can prove hy 20,000 Crank Shafts and 
15.000 Gear Wbeels. now in use, the superiority of their 
Castings over all others. Circular and price list free. 

Brass & Copper in sheets,wire & hlanks. See ad.p. l90. 
The Improved Hydraulic Jacks. Punches, and Tube 

Expanders . R. Dudgeon. 24 Columbia St. ,  New York. 
Hoisting Engines. D. Frisbie & Co., Philadelphia, Pa. 
Tight and Slack Barrel Machinery a specialty. John 

Greenwood & Co., Rochester. N. Y. See iIlus. adv. p. 190. 

Blake's Belt Studs are the best fastening for Leather 
and Rubber Belting. Greene, Tweed & Co., New York. 

Fine Taps and Dies in Cases for Jewelers, Dentists, 
Amateurs. The Pratt & Whitney Co., Hartford, Conn. 

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

NEW BOOKS AND PUBLICATIONS. 

BOILERS AND THEIR USE. 
The practical treatise of the late Prof. C. A. Smith 

on the above subject is to be pnblished in book form 
by the American Enqineer of Chicago, under a contract 
of the publishers with the author. 
A BIBLIOGRAPHY OF ELECTRICITY AND MAG

NETISM:, 1860 TO 1883. Compiled by G. 
May, with Index. Trubner & Co. , Lon· 
don. 

This little volume gives a full list of works on elec
tricity and magnetism issued within the period dnring 
which these subjects have become of such general in
terest. The titles are given in the languages in which 
the different works are written. By far the greater 
nnmber of the works noted are in German, after which 
come French, English, Italian, etc. 
THE CINCHONA BARKS PHARMACOGNOSTI

CALLY CONSIDERED. By Friedrich A. 
Fl uckiger, Ph.D. 'l'ranslated by �red. 
erick B. Power, Ph.D. F. B laklston , 
Son & Co. , Philadelphia. Price , $1. 50. 

This monograph is based upon the treatment of the 
same subject in the " Pharmakognosie " of the author, 
who is a professor in the University of Strassburg, al
though the details have been amplified, and the latest 
mformation is given touching the natmal and chemical 
history of this most important remedy. 

HIN'l'S '1'0 CORRESPONDENTS. 
No attention will be paid 1.0 commulllcations unless 

accompanied with the fllll name and address of the 
writer. 

Names and addresses 01 correspondents will not be 
gi ven to inqnirers" 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enollgh to 
name the date of ale paper and the page, or the nnm ber 
of the question . 

Corresoondents whose inquiries do not appear aft.eJ 
a reason�ble t.ime should repeat I.hem. If not then pub·  
lished, they may conclude that, for good reasons, the 
Editor declines tbem . 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
shaul,! remit from $1 t.o $5, according to the sllbj ect,  
as we cannol. be expected to spen,! time and l ahor to 
obtain such information without remuneration . 

Any numbers of the SCIENTIFIC AMERICAN SUPPLJ'

IIENT referred to in these columns may be had at t h e 
office. Price 10 cems each . 

Correspondents sending samples of minerals, etc . ,  
for examination, shonld b e  carefld t o  distinctly mark or 
label their specimens so as to avoid e�ror in their indenti· 
fication. 

(1) G. W. B. asks : What is the ratio be
tween powder !lUll ball in a rifie, or in other words wbat 
weight of powder will give the best resnlts with a given 
weight of ball ? A. 'l'he relative weight of powder to ball 
varies very much in practice; from one-seven th to one· 
h�lf the weight of the ball in powder has given good 
reeults. The quality of powder, form of ball or bul
let, kind of arm, proport.ional length of barrel, l'illed or 
smooth bore-all are elements in the proportion . With 
the Harper's Ferry rilles (U. S.), 70 grains U. S. rifie pow
der to a 500 grain bullet at � yards gave the greatest 

J'titutifi r �mtrirau+ 
penetration, while in some of tbe later rilles at tar
get practice the charge reaches to nearly one-half the 
weight of the bullet. There is a U. S. regulation charge 
of 75 grains powder for a 218 grain bullet. The car
tridges for sporting rifles as practiced here are charged 
from one-third to one· half the weight of the ball; for 
pistols, one-sixt.h to o ne·qnarter weight of ball .  

(2) A. McD. G. asks : 1 .  I want to light a 
room 18 x 20 three hours a day by electric light; can I 
obtain sufficient electricity to do it by means of a bat
tery? A. Yes. 2. How many and what size cel l s  would 
be necessary, and please describe the form of them ? I 
want the details so that I can make them, as also di. 
rections for making and nsing the points. A. Use 25 
cells of Bunsen battery. You wiil find full particulars, 
which wil l  enable you to make this and other batteries, 
in SUPPLEMENTS 157, 158, and 159. Better purchase 
your carbon pencils. They are inexpensive, but would 
give you a great deal of trouble were you to try to 
.make them. The Eame advice would apply in regard 
to an electric lamp. 3. Could. I nse this hattery during 
the day to operate a t�legraph line of one.quarter of a 
mile? A. You could use it in that way, but a gravity 
hattery would answer better. It would require not 
more than two cel ls  t.o work your telegraph. 

(3) H. C. T. writes : I have some small iron 
articles that I wish to japan. Should be glad to have 
you give directions in the SOIENTIFIC AllIE RICAN. A .  
For japanning small iron good.s, tbe japan may be put 
on with a brush, generally two coats. If the goods are 
of a kind tbat will bear dipping, you may thin the 
japan with a little turpentine. You will have to make 
a few experiments to find jnst how much. to thin the 
particnlar kind of japan that you are using. The goods 
should be heated upon a plate of iron over the oven 
stove to a little above the temperature of boiling water, 
then dipped into the japan quickly and out, either with 
a hook or on small wires, then drained for a moment 
and hung in the oven. The oven should be raised to a 
temperature of 250° Fahr. Great caution should be 
used with an oven heated by a stove. Nothing but the 
pipe or such part of the stove as wi ll not communicate 
fire to the vapor of the japan should be exposed in the 
chamber. The air that feeds the fire should not under 
any circumstances be taken from the drying chamber. A 
steam coil is the best if you can use steam at 60 ponnds 
pressure, as that pressure is necessary to produce the de· 
sired temperature. . 

(4) C. L. asks at how early a date cast iron 
stoves came into use. A. Have no information in regard 
to iron stoves earlier than the middle of the eighteenth 
century. The Hollanders made stoves at a very early 
date of tile. A search among early illustrations of 
honsehold goods might be of alivantage to you. 

(5) F. R. R. S. asks : 1. How can I remove 
coal oil from a carpet without destroying the colors, 
the spot not a very large one? A. Coal oil is soluble 
in ether, naphtha, chloroform, etc., so that by proper 
manipulation wi th these reagents the s pots can be reo 
moved. No light, however, must be brought near them, 
as they easily catch fire. 

(6) F. H. P. asks : 1. Is or was clover seed 
of any kind ever used for coloring purposes? A. No. 
At least not in our day. 2. Are or were dried apples 
ever used for coloring? A. No. Not that we know of. 

(7) R. S. B. says : I am a con stant reader of 
your valuable paper. Would consider it a favor if you 
would give me a receipt in detail for making Babbitt 
metal. Also what is  necessary to harden it when too 
�oft? A. Melt in a crucible S parts copper by weight; 
add 90 parts tin and 2 parts antimony. Proportions 
are varied for different purposes. Harden with anti
mony. 

(8) M. D. asks : 1. Will not Swedish iron 
boiler tubes one-sixteenth of an inch thick, t w o  inches 
in diameter, st.and 120 pounds to the square inch pres
sure applied inside of tube ? A . Yes, if the tube is one 
inch lon!(; no, if it  is six feet long. 2. Will not copper 
tubes be better made same size and thickness ? A. No. 
3. What is the mineral sent.? A. The mineral is mas
sive quartz Dot commercially valuble. 

(9) W. H. says : I would be glad if you 
would inform me in your Notes and Queries what the 
composition is that is used to whi ten the belts of the 
militia? A. Pipe clay. 

(10) J. H. L. asks : Can. you inform me how 
t o  obtain a hard, smooth, gloBsy black surface o n  wood
en panels for art decorating purposes � A. Dissolve gum 
shellac in alcohol and add enough powdered ivory 
black or drop ivory to give it the consistency to apply 
with a brush. Put on three or more coats , rub down 
with rottenstone and II w oolen cloth when dry, and 
varnish with thin coach varnish. 

(11) A. V. asks : 1. If a dynamo would 
give 100 candle power, what candle power would douhle 
the size give? A .  It shonld iO:ive at least 400. 2. What 
is the candle power of a Runsen cell?  A. The amount 
of light a Bunsen cell can produce depends upon its 
size and upon the tdnd of lamp nsed. In any case a 
single cell would produce very little light-not equal 
to one candle. 

(12) W. M. B. asks : 1. What can I mix 
with varnish t o  cause i t  to dry immediately after being 
applied to smooth;wood .urface. that will retain a bright, 
lively appearance and will not crack or peel ofl'? A. 
There is nothing you can use that will accomplish your 
purpose. Driers are added during the process of mak· 
ing the varnish, so that it is best for you to purchase a 
quick drying varnish. 2. I have some cheap silver 
looking ornaments that turn dark when exposed to the 
air. What can I cover or coat them with to exclude the 
air, and retain their bright si lver appearance? A. Cover 
them with a "  silver lacquer," which can be purchased 
of the ordinary paint supply honses. 

(13) H. S. asks how to dye and fix the ani
line colors so that they will not rnb off? A. Albumen 
will be found a satisfactory fixing agent. 

(14) R. H. H. wri tes : In one of your SUPPLE· 
MENTS you mention nsing mercury flasks in making 
small steam boilers. 1. What are the dimensions of the 
flasks? A. Five in. diameter by twelve iu. lenllth. 2. 
Where can they be obtained, and what Is the cost of 
them? A. From drnggists and instrument makers. 
8. How many would be required for an enit'lle 4Xi, inch 

cylinder, 4 inch stroke, running 250 to 000 revolutions 
per minute ? A. From 65 to 70. 4. How many pounds 
steam pressure will they stand, or what pressnre will 
it be safe to carry ? A. Safe to carry 130 to 150 pounds. 
We snppose they will stand 600 to 800 pounds; we can· 
not, however, say that they are tested to that pressure. 

( 15) F. C. S. asks : What the so·called dia
mond ink used for writing or etcbing upon glass is com· 
posed of? A. The preparation is said to be made from 
ammonium fluoride d issol ved in water and mixed with 
three times its weight of barinm sulphate. 

(16) W. H. MeA. asks :  1. How is citric 
acid extracted from lemons ?  A. The j uice of lemons is 
al lowed to ferment, and chalk added to form calcium 
citrate. This salt when treated Wittl sulphuric a cid de. 
compoRes, giving rise to calcium snlphate, a white in
ooluble powder, and citric acid, wh ich is ill solution. 
Thelatter is then evaporated and the citric acid purified 
by crystallization. 2. Is there much of a demand for it? 
A. It is in good demand, and regularly sold by whole
sale drug lionses. 3. How much is it quoted at per 
pound? A. Forty.ei!(ht to forty-nine cents. 

(17) P. P. H. asks : 1. How to polish, 
smooth, and brighten wooden (pitch pine) fiool's? A. 
This information is given on page 312 of the SCIENTIFIC 

AMERICAN for November 17, 1883. 2. How to stain 
rattan chairs to imi tate mahogauy and ebony? A. Wa8h 
the rattan w i th a concentrated aqueous solntion of iron 
acetate, having a strength of 14° B. Repeat this until 
a desirable sb ade is  prod uced. Then give a coat of 
quick drying varnish, such as can be made by dissolving 
black wax in spirits of wine. 8. How to regild much 
used gilt frames (withont using the varnish and gold 
powder)? A. We fail to nnderstand how it  i. possi ble 
to regild frames unless the size o� varnish be employed 
with gold leaf or powde�. 4. How to fix looking glasses 
where the quicl,silver is partly gone, and with black 
spots? A. See SCIENTIFIC AMERICAN for Nov. 10, 1883, 
answer to query No. 23, for this information. 

(18) L. D. B. asks for some simpl e  chemi· 
cal or other means for analyzing common drinking 
water to ascertain the different ingredients, and also for 
iron and lead ? A. A simple test for water is to place it  
in a clear bottle, and first examine if it be colorless, 
and thus Iree from organic matter. 'I'hen taste it, and 
if no peculiar flavor i� discernible let it stand a day 
or two; then heat or boil, and if no odor is present, 
the water is in all plObabiJi lity pure.-Heisch'8 Testjor 
Sewage Contamination : Fill a cledn pint bottle three
fourths full of water, dissol v e  a teaspoonful of l oaf 
or granulated eu:;ar, cork the bottle, and place it in a 
warm place for two days. If the water becomes cloudy 
or mnddy, it is nnfit for domestic nse. If it remains 
perfectly clear, it is  probably safe to Dse. If the 
water is sufficiently concent.rated, it will give a blue pre
cipitate wil h  potassium ferrocyanide when iron is pres
ent, and a black precipi tat.e with hydrogen sulphi de if 
lead is present. It would be unwise to attempt these 
tests withont some previous knowledge of chemistry. 

(19) O. B. W. writes : 1. I wish to build a 
marinll engine suitable for a small launch. Will you 
please tell me what [s the most economical rate to drive 
propeller? Would 250 revolutions per minute be too high 
speed ? A. Two hnndred and fifty revolutions not too 
fast.  2. I do not nnderstand how to get the size of 
ports; The steam pressure in boiler will be about sixty 
pounds per square inch. What should be the size of 
steam ports, and what pressure should there be in cylin· 
der? TI:18 diameter of cylinder and stroke of piston is 
four inches, and the lll'lmber of revolutions of en gine 
per minute, say two hundred and fifty. A. Steam ports 
3 x % in.; exhaust, 3 x Yo in. 8. What size boat would 
the above engine drive at about seven or eight miles an 
hour, the boiler pressure being sixty pounds' A. Boat 
abont 26 ft. long and 4% ft. beam by 2 ft. D in. deep. 
Your boiler should have not less tban 110 ft. heating 
surface. 

ment of our era; bence to find the number of any year 
in the lunar cycle,  or Golden number of tbat year, add 
one to the date and divide by nineteen ;  tbe quotient is 
the number of cycles elapsed, and the remainder is  the 
Golden number. If there is no remaind er, the Golden 
number is the last, or nineteen. 2. Epact, 3? A. The 
Epact is  t.he moon's age a t  the end of the year. or the 
number of d ays by which the last new moon has pre. 
ceded the beginn ing of the year, and is used in eccle. 
siastical computations. It i s  computed from the d iffer. 
ence oetween the nnmber of days in the solar and lunar 
year, which is 11, and its yearly multiple8 d ivided by 30; 
whence if a new moon fal! on the 1st of January, the 
moon will be 11 days old on the 1st day . of the foilow
ing year. The Epact for that year will be 11, the 
next year 2'2, and the third year 33 - 30 = 3, and so on 
-subtracting 30 whenever the added 11 becomes 00 or 
more. 3. Solar cycle, 171 A. The Solar' cycle is a pe
riod of t ime after which the same days of the week re
cnr on the same days of the year. Its duration is  obtain. 
ed by multiplying the days of the week by the leap year 
period-7 X 4 = 28 years. Its nnmber for a given y ear 
is  found hy add ing 9 to  the date and dividing by 28; the 
'luotient is the number of cycles e lapsed, and the re
mainder is  the year of the cycle. Should there be no 
remainder the cyclical number is 28, or the last of the 
cycle. 4. Dominical letters, F, E? A. The Domini_ 
cal or Sunday letter in the ecclesiastical ealendar is de
noted by the first 7 letters of the alphabet. A com
mencing with the first day of the year, the letter fall. 
ing upon the first Sunday is the Dominical letler for 
the year. They recur every 28 years upon the same day 
of the year. 5. Roman indiction, 12? A. The Roman 
indiction is a period of 15 years. n o t  astronomical like 
the other cycles, bnt en tirely arbitrary. It is supposed 
to have been introduced by Canst antine the Great about 
the year 312 A.D . ,  and hail reference to certain judi
cial acts that took place under the Greek emperors. Its 
number is found by adding three to the date and divid . 
ing the sum by 15; the remainder is the year of indic
tion . 

(24) W. O. D. asks : 1. What is meant by 
caliber 12 or caliber 14 in speaking of shot gune ? From 
what standard is t he caliber of a gun calculated? A. 
The caliber of shot guns is designated by the number of 
round balls to a pound. Thus 12 is 0'73 of an ineh in. 
diameter, No. 14 is 0'69 inch, etc. Rifles and pistols are 
designated by their diameter in hundredths of an inch. 
Thu s  40 caliber is 0'40 of an inch diameter. 2. From 
what standard is a wire or saw gauge calculated? What 
is meant. by saying a saw is gauge 10 or 12 or 14? A. 
The saw gan.ge standard is the Stubs gauge, which is 
also a wire gauge; it is sometimes called the Birming· 
ham gauge. No. 10 is 0·134 of an inch ; No. 12 is 0'109 
of an inch ; No. 14 18 0'083 of an inch. 

(25) J. C. asks us if the following, which 
appeared in a Chicago paper, is correct :  How many 
cubic feet are in a s tick of square timber 1 foot square 
at one end and tapering to a point  at the other, and 100 
feet long? The answe,· was 25 feet. Orton & Saddler's 
calculator gives the rule for finding the solid contents 
of squared or four-Rided timber as follows: " Multiply 
the breadth in the middle by the depth in the middle, 
and that product by the length for solid ity." A note 
says : " If the tree taper regularly from one end to the 
other, half the sum of the breadth of the two ends 
will be the hl eadth in the middle, and half the Slim of 
the deptb of the two ends will be the depth of the mid
dIe." In this caSe the breadth and depth of one end 
would be O. Following the rule, the breadth and depth 
at the middle would be 6 inches, and t.be example would 
be 6 t imes 6, equals 36 inches, multiplied hy 100 feet 
equals 3,600, divided by 144, equals 25 cubic feet. A. WP. 
helieve thi s  answer to be incorrect. Hus wel l 's rule for 
computing the volume of a pyrami d  is, multiply area of 
base by perpendicular height and take one· third of pro. 
duct. 'l'his will give ns a cubic contents of 331 feet. 

(21i) .J!'. S. asks for a good reci pe for making 
np citrate of magnesia, such as is sold by drull'gists?  A. 
The followiug receipt will make a quant.ity sufficient to 
fill 12 bottles. Tal,e of : 

Magnesium carbonate . . . . . . . . . . . . . . . . . . 4 oz. 
Citric acid . . . . . _ . . . . . . . . . . . . . . . . . . . . . . 8 oz. 
Sugar . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 oz. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 pints. 

(20) J. C. D. asks in what respect is a coal 
bnrning locomotive constructed differently from an 
ordinary wood bnrner, and also what change would be 
necessary to make in changing from wood to coal, as a 
fire under a common liorizon tal fiue or tubular boiler? 
A. There is a difference in fitting the fnrnace for hi
tuminons or for anthracite coal. For coal the furnace 
has mucb less depth and larger grate area than for 
wood. Anthracite coal furnaces have generally more Flavor with essence of lemon, then dis�olve and filter. 
grate area than for bItuminous. Generally ail that is Fill the bottles at once and add to eacb 30 grains of  pa-

tassiu m  hydrogen carbonate, and cork securely. '{'he ������: ��a�� �:���e 
���::::�o�

f
a:�:r:c��:��=I���O�! bottles must not be filled np higher than the sboulder. 

24 in. or 26 in. deep. (27) B. A. asks : 1. Is there any varnish or 

(21 ) R. R. asks : What is ' the min i m um wash for water color drawings to give them a glaze or 

��a::t::���e: i!� ��;o�!: ::'�i�::�P 
i�;!in�e:e��v��; :�;y 

ba;'�:u:a:r
c��;�zo�:�:a

i�� il�o:'va7r�i s:���� �: 
nntil it conta i n s  100 lb. to the sq. in? The engine or sometimes used consists of : 
power used to bave Bame number of revolutions as air Dextrine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 parts. 
pump, with 75 lb. steam to the sq. in. A. We cannot AlcohOl . . . .  o . . . . . . . . . . . . . . . . . . . . . . . .  ).2 
e8tjmate the power, as you do not give the number of 

pre!:�;�"h����e�: '���;a��"th�"d;�":i�/bY e.oaling strokes per minut6. The pressure npon the steam pis. 
with 2 or 3 coats of thin starch or rice boi led and strain. ton mus t. be at least equal to the maximum pressnre of 

the air pump piston , i f both haw the same stroke; the ed through a cloth. 2. Do you know of any cement or 
total pressUl'e on t.he air pump piston at 100 lb.  per sq. adhesive snbstance that will glue broken pi eces of 
in. will be 2,376 lb.;  and as t.he pressure per sq. in. is meerschaum together ? A. Try a l i tt le white of egg, 
but 75 lb. , the diameter of its piston must  be say, 6).2 thickened wi th finely powdered quicklime or by a mix_ 
in. :  add to thi s  33 per cent for friction of engine and ture of newly baked and finely powdered pJaster of 
pump, wil l  give a cylinder 7Xi, in. diameter. Paris mixed with the Jeast quantity of water. 

(22) J. M. B . asks : Why the notches on a (28) J. D. McC. asks if liquid album en will 
remain pure or sweet by being securely sealed and proscale beam or steelyard weigh say uniformly 1 pound 
tecr.ed from the air? A. Yes; if protected from air, it on the plat.form, no matter whether the piece be near 
will remain sweet, but it is almost impossible to sethe fulcrum or at the end of the beam ; the notches on 

beam are of equal distances. Why sbould not the bal- curely protect in anything so that air will not have ac-

ancing power increase, the greater the distance it is cess to it. 
placed from the fulcrum? A. Because the power of a (29) E. S. B. asks how carbolate of iodine 
lever is as the ratio of its two arm9. is maile. I have looked in nil the books on chemistry 

(23) S. B. G. asks : 1. What is meant by that I know of, and cannot find anything about it. A . 
each of the followin" chronological cycles. They are Carbomte of iodine is not a chemical compound , but a 

nsed in the almanac", but are not generally understood : preparation much used for catarrhal affections. It i8 
1. Golden nnmber, 4? A. The Golden nnmber is the prepared by moistening chopped lint in a bottle with 

. equal parts of spirits of ammonia, tinctm:e of iodine, year of the lunar cycle of 19 solar years ; a.fter which 
the new and full moon fall upon the same day that and carbolic acid. 
they did 19 years before. The number of the year in the (30) D. H. asks : What is cyanogen of am· 
cycle is called the Golden numol3'l', because it is suppos· mania' I came across it in reading the other day wherE 
ed that it was inscribed in letters of gold in the Greek it was used in connection with the hardening of steel. 
temples. The cycle is supposed to commence with the but on my apply ing to a d rnggist

.
h� did not know what 

year in which the new moon falls on the 1st of January. it was. A. Cyanogen of ammoma I� the term appllea 
This happened in the year preceding the commen.ce- I to the grouping of the alolUS of cyanogen, . hydrogen, 
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and nitrogen in stee!. It is entirely theoretical, and 
does not exist in a free state. Ammonium cyanide is a 
cryst&,l Jine salt, and can be obtained of any druggist. 
It may be that you have confounded the latter with 
your cyanogen of ammon ia.  

(31) C. G. asks how to make new wh isky 
barrels look old ? A. By washing the barrels with a 
�olUlion of iron sulphate (green copperas), the wood 
will become darker. 

(32) J. M. K asks : How the oiling process 
on black walnut furniture is done ? A. For fine oil coat 
on black walnut, first make what the varnishers call a 
filler, of whiting and bnrnt umber in proportion to make 
the color correspond with the color of the wood. Rul:> 
these np with boiled linseed oil and with It about one· 
tenth the quantity of whiting and umber, of litharge as 
a drier. Make mass of consistence of paint. Rub 
this into the surface of the wall-not with a rag-and 
allow it to dry. One coat will probably be enougb. 
Then rub the surface with b oiled oil. After this is 
dry, if a bigher fiuish Is required a Fl'enCh polish rub 
will answer most wants. 

(33) J. L. asks : Bow to make a paste to 
stick pasteboard together that will not be affected by 
dampness, and at the same time be pliable, so it will 
not break when the board is ben t ?  A. Use the follow
ing: gum shellac 3 parts, caoutchouc (India rubber) 1 
part, by weight. Dissolve the rubber and shell ac in 
separate vessels in ether free from alcohol, applying a 
gentle beat. When thoroughly dissolved, mix the two 
solutions, and keep in a bottle tigbtly stoppered. 

(34) G. and V. L. ask : What is the present 
value of bar alnminum? Is there much demand for it? 
Where i8 the principal market to dispose of i t?  A. Bar 
and sheet aluminum is now on sale in New York at 
$1 .50 per ounce. The price in Paris and London is 
from 75 cents to $1 .00 per ounce. There i s  very little 
used except for experimental purposes. Jewelry, 
mathematical and optical instruments are made of 
it and its alloys, as aluminum bronze. ' There would be 
a large demaud if it could be made cheaper. 

(35) H. H. requests : Let me know how to 
soften an oilstone, and what oil is best to use on it. 
And are the tops aud bottoms of violins curved by 
pressiug, or are they gonged out? A. Oilstones cannot 
be softened; tbere are different grades of oil stones 
hard and soft. The best oil to 118e on an oilstone is 
kerosene;  water is better on a hard stone. The best 
violins have their tops aud bottoms cut out to swen, by 
hand, from boards from five·eighths of an inch tlJick 
to three.quarters of an incb th ick. Cheap violin tops 
and bottoms are pressed from thin wood . 

(36) C. M. writes : 1. Do you know of any 
place where files are made by the .. sand bIas t "  pro
cess?  A. No. Files a�e generally cut, tooth by tooth, oy 
means of hammer and cold chisel. Files are cleaned 
and sbarpened by means of the eand blast. Sep, SCIEN
TIFIC AMERICAN. March 3, 1883, . .  Resharpening Fi les.' 
2. A lso do you know of any concern that cleans stove 
castings by same process ? A. No. Clean ing stuve 
castings by the sand blast would be an expensive pro
cess compared with tbe prebent means of the pickle tub 
and wire brush. 

(37) H. W. S. asks : Which are the best, ma
chine or hand riveted bOIlers ? A. Hand riveled boilers. 

(38) J. H. writes : Please in form me what 
kind of solder is used for soldering band saws. I have 
tried it with tinsmith's soft solder, but it seems it is too 
hard ; as soon as I bend the saw , the weld separates, 
otherwise the weld is better than the nsual way with 
silver. A. The usual solder is spel ter, but good tin
man '8 solder is effectua I-composi tion, two of lead and 
one of tin by weight. But the metal� should be pure. 
The saw should be cleaned with tbe file and washed 
with the usual sa turated solution of zinc and muriatic 
acill. Then apply the sol der, aud grasp the jOint with a 
hot tongs to keep the solder fused until the saw is 
heated. 

(39) J. K. says : You will please give me a 
receipt for making a mixture of acids, to make bright 
again tarnished brass and copper, I have seeu it used 
by men who wi.hed to make bright the small brass 
bells. snch as are used on masqueraile suits. I wish to 
use i t  for the same purpose. The bells were first dipped 
into the acid, then into clear water, and theu put into 
fine sawdust to dry; when taken out, they had a bright 
shine. A, Clean the brass by warming it and dipping 
in water charged with washing soda, then into clear 
water to remove the grease. Then dip in a bath of one 
part by measure of sulphuric acid, one part sal ammo. 
nia", two parts nitric acid, and four parts water. Dip 
for a moment, then dip in clear water, and dry in hot 
sawdust. 

(40) A. S. P. asks how the name, etc. , is 
stamped on books in gold? A. Gilding on book covers 
is done by means of engraved brass or electrotyped 
patterns, heated and pressed on the substance over the 
gold leaf, which is fixed by an albuminous size-whHe 
of eggs. 2. Ho w lead pencils are stamped in gold 7 A. 
The gilding on lead pencil wood is done In a similar 
manner by a stamp. In both cases white of eggs for 
size, gold leafior material, heat and pressure for means 
are used. 

(41) L. D. writes : Having tried several 
methods, but without success, of removing a letter in 
stipple, printed with aniline blue mixed with what is 
known a8 Boston drier upou a costly piece of muslin, 
I would be pleased to be informed by you what could 
be used to remove the same without injury to the 
fabric. A. Hydrogen peroxide is probably as good a 
reagent as you can use for this purpose. See descrip
tion of its properties in SOIENTIFIO AlIIERIOAN SUPPLE
MENT 339. 

(42) J. M. D. writes : Please inform me how 
to make solder that will stand from 8000 to 1,0000 F. 
without fusing? A .  Silver solder will stand more than 
1,0000 F. Or a solder of silver 2 oz., antimony 1 oz., 
will stand more than 8000 F. 

(43) C. B. W. w rites : There are two boilers 
in every respect identically the same, excepting crown 
sheets, one being circular, the other flat. I think that 
the former (crowned) boiler generates more rapJdly than 
the other. If right or wrong, please give reason s ?  A. 

We think the diJfereIlce will be scarcely appreciable, as 
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there will be more heating surface exposed with the 
flat crown, but the circular crown i;; stronger and gives 
bet ter circnlation. 

(44) S. B. asks : 1. Is there any particular 
proportion between the amount o f  rags and sulpbnric 
acid used in making glucose, and what is it ? A. First 
extract the starch from the rags, and bail the solution 
containing the same down to a density of 50 to 100 
Baume, then use the acid in the proportion of 5 lb. 
to 100 gal. solntion, 2. What is the best thing to nSe 
to neutralize effectually Illuriatic acid, so that the neu
tral compound shall be insoluble in water? Chalk 
does not seem to kill the acid completely, as soda car
bonate still produces effervescence no matter how much 
chalk is added. A. Try silver oxide; silver Chloride is 

the only insoluble chloride in water. 3. How does na

ture supply the constant drain on her store of oxygen? 
Is it being steadily rednced, so that it is  only a question 
of time when the air we breathe will no longer support 
life? A. The snpply of oxygen is obtained from plants, 
which exhale oxygen. The composition of the air is 

practically constant, and any diminution of oxygen is  

not appreciable. 4. Does a bullet partake of the motion 
of the rifle if discharged as the hunter is following the 
game with his gun, when the animal crosses his line of 
sight at a right angle ? A. The bullet will have the mo
tion of the rille added to its own movement. 

(45) C. B. H. asks : What number of cubic 
feet of compressed air under a pressure of from 80 to 
100 ponnds per square inch will be required to drive a 

10 horse power engine 10 hours ? A. At 100 pounds 
pressure it will reqnire 200 cubic feet per hour for 10 

horse power. This will require 2,400 feet of air to be 
compres�ed to 20.0 cubic feet of abont 8 volumes into 1, 
each hour. 

(46) A. P. asks iu regard to drying wood 
with superheated steam. Can it be successfully done? 
Would it be as likely to check as when dried with hot 
air? What is the better plan of superheating steam? A. 

Superheated steam may enable you to make a hotter 
drying room. We do not know that it has many advan
tages and is liable to cause trouble. Eighty ponnds 

boiler pressure with suflicient pipe will enable you to 

boil the sap out of the wood. The best way to prevent 
checking is to heat the wood in steam for a @hort time 
or until the wood gets thoroughly heated through, and 
then ventilate slowly, keeping up the heat in the dry 
room. 

(47) J. R. M,-The foll owing is \I descrip
tion of the apparatus and process of manufacturing 
birch oil: " The apparatus consists of a furnace, a boil
er, a tin pipe, a trough into whicn water is continuous
ly brought from a mountain brook, a barrel, and a 
glass jar. The furnace is made of loose stones, so ar
ranged that the fuel is put in at one end and the smoke 
goes oui at the other, through an old piece of stove 
pipe. Over the furnace is the boiler, which is merely 
a wooden box, about three feet wide, four long, and 
three deep, with the bottom covered with sheet iron to 
prevent burning. The boiler has a wooden lid, so that 
it can be tightly closed, and from the top leads the tin 
pipe. This pipe runs into the water trough and through 
it, so that the water always surrounds and cools it. 
The end of the pipe, after coming out of the trough, 
opens over a barrel, and in this barrel, exactly under 

the end of the pipe, is placed the glass jar. This con
stitutes all the plant." The boiler is filled about a 
third deep with water; the birch bark and twigs are 
shoveled in until it is full; the lid is placed, and the 
fire stalted in the furnace. For hours the fi re must be 
carefully watched, aud fresh fuel continually furnish
ed. The material in the boiler becomes heated, the oil 
in the twigs extracted and mixed with the water. At 
boiling heat, the steam arising from the water and oil  
passes throngh the tin pipe and becomes chilled by the 
water in the trough; a condensed liqnid is the result; 
and this mixture of oil and water escapes from the 
pipe, when it naturally separates. It drips into a glass 
jar placed over a barrel; the heavy oil sinks to the 
bottom of the jar, while the water llows over and is 
saved in the barrel, to be again reboiled the next day. 
The oily substance saved in the jar is the oil .. pure and 
undefiled. " 

(48) E. H. asks h ow to color finished wrough t 
iron articles without heating them, so as to make 
the articles have a blue black color? A. FiniShed 
wronght iron cannot be colored blue black without 
heating. Itmay be varnished or painted. It may be 
oxidized by acids to retain a brown, but a permanent 
blue black must be induced by oxidation by heat. 

(49) C. M. H. & Co. , ask : 1. Is there any 
advantage in distance between the point at application 
of the power and any resistance that it is proposed to 
overcome, provided that the medium throngh whiCh 
the power is transmitted be devoid of elasticity and 
exactly parallel to the direction of motion, the power 
acting in the same line? A. None whatever. 2, Does 
this or does it not apply to a case where a horse is 
hitched to a vehicle, the trace being fastened to the 
hame at exactly the same level as it is attached to the 
vehicle, the road being always perfectly level? A. 
We think the draught is easier under the conditions 
named. We do noHee the parallel between the two 
questions, however. 

(50) E. B. K. asks : From w hich will I get 
the best results-a 7 in. silvered glass rellector, or a 3 
in. achron!atic objective? Wishing to eonstruct a tele
scope with the 3 in. obJective, using two lenses, eye and 
field, what focal distance should they have, and what 
power would such a telescope have ? A, The 7 in. sil
vered glass reflector will give tb e best results and the 
most light, always provided that both are of equal class 
in the perfection of finish and definition. The '7 in. 
rellector should be 7 ft. focns with a ·small plane reo 
llector for the Newtonian form, which gives the best 
results as to image, but sacrifices a part of the light; 
such a telescope, if first class, should bear a power of 
300. The 3 in. refractor should be from 40 in. to 45 in. 
focu�, and if first class should bear a power of 250. 

(51) K. B. asks : 1. Can tar bone be render
ed fluid merely by action of steam or heat? A. By 
boiling in water-and the effect of steam ;is similar
bone is converted into gelatine and di�solves, forming 
a solution Clouded by suspended fat and vaSCUlar .tis
sue, and solidifying in a jelly on COOling. 2. Bone, 

being an organic matter, ought to be soluble like hair, 
hide, or wood fiber. Do yon know of any process or 
Chemicals effecting it? A. The bone cartilage is like· 
wise soluble in hydrochloric acid. 3. Of what is cellu
loid composed ? A. For description of cellnloid se� 
page 3617 of SOlENTII!'W AMERIOAN SUPl'LElIIENT, No. 
227. 

(52) P. A. S. asks for a receipt for making 
the percussion powder for metallic cartridges ?  A. The 
priming nsed in percussion caps Is made by triturating 
100 grains fnlminating mercury with a wooden muller 
on marble with 30 grains water and 60 grains gnnpow
der. A solution of gnm mastic in turpentine is used 
as a medium for attaching the fnlminate to the cap. 

(53) C. S. B. and F. H. T. -For cleaning 
buckskin you might try the following: Make a solution 
of weak Boda and warm water, rub plenty of soft soap 
into the leather, and let it remain in soak for two 
hours, then rub well until quite clean. Rinse thor
oughly in a weak solution of soda and yellow soap in 
warm water, but not in water only, else it dries hard. 

which will take abont 4 days. 2. Also a solntion for 
making aprons· that are used in slaughter houses ; they 
are soft and pliable, black on one side, and show the 
canvas color on other side, but will not let water soak 
through. By giving me above information through your 
paper you will greatly oblige a reader. A. Let 4 oz. 
of India rubber in small pieces be softened in 8 oz. of 
oil of turpentine, then add 2 lb. of boiled oil, and boil 
for two hours over a slow fire. When dissolved add 6 
lb. boiled linseed.oil and l ib. of litharge. and boil nntil 
an even liquid is obtained. Apply warm. 

(64) G. S. S. writes : We build our row 
boats by commencing at the keel with strips one-half 
by seven-eighths inch in size, nailing one to another 
until we reach the top. Wbat is the best material to 
put in the joints as we build? A. Cotton cloth saturat
ed with thick white lead paint. 

MINERALS, ETC. -Specimens have been re

cei ved from the following correspondents, and 
examined, with the results stated : 

After rinsing, wring it well in a rough towel and dry R. McW.-The mineral is pyrite (iron snlphide), and 
.quickly, then pnll it about

. 
and crush it well until soft. I may carry gold. An assay will be necessary to deter

Your best plan, however, IS to have them cleaned at a mine its value, the expense of which will be $5,00. 
professional dyer's. 

(54) N. E. L. asks the proper size of the 
ports of a cylinder 3 x 5 in., speed 200 revolutions per 
minute? A. Steam opening, -t. x 2% in. ; exhaust, Min. 
x 2% in. 

(55) T. N. H. asks how to apply French 
poliSh to inlaid woodwork? A. Lay on a coat of fine 
shellac varnish. When dry rub it down with fine 
emery paper and lay on another coat. Repeat until yon 
have a fine, smooth surface, thpn with a flat camel's 
hair brush lay au a final coat of llne furniture varnish. 
The (ollowing gives good results: Take of rather 
thick Shellac varnish and boiled linseed oil equal parts. 
Shake it thoroughly whenever used. Apply sparingly 
with a.cloth and rub briskly until the desired polish is 
secured. 

(56) J. T . T. says : In making a oue-six
teenth in. cnt lengthwise throagh a seamless brass tube 
ll1j in. diameter by 12 in. long, it springs open abou t  
three-sixteenths in. Can you tell m e  how t o  prevent i t? 
If tnbe was cast brass, would it spring as much When 
Cllt open ? A. Before splitting the tube anneal it by 
heating red hot and slowly cooling. Drawn brass tubes 
are hard. Cast brass tu be wi lJ not spring open. 

(57) G. S. asks : 1. Do you think a good, 
strong cask would be strong enough to generate steam 
for an engine ll1j in. bore, 3 in . stroke, if connected 
with a coil of pipe placed in a stove near by the cask, 
having double heads and braced? A. No; do not risk 
it. 2. I saw something about nsing mercury flasks for 
boilers for small engines (as above) ; is it possible to use 
tkem as such? A. Yes. You will find in the SOIENTI. 

FIC AlIIERlOAN SUPl'LEMENT for Jnne 28, 1879, a cut of 
a boiler so made. 3. How are Pharaoh's serpent eggs 
made ? A. See SCIENTIFIC AMJlRICAN, vol. xliv. , No. 
4, and vol , xlviii., No. 6. 

(58) J. P. P. asks concerning Connelsville 
coke-hOW made, from what, etc.? A. The Connela
ville coke derives its value from a very rich seam of 
bitumino� coal in We.tern Pennsylvania, said to be 
the purest vein of bituminous coal in the United States, 
and very sitnllar in quality to the Durham vein in Eng
land, Which is a.so famous for its coke prodncing 
qualities . The coking is done by burning off the vola
tile matter or hydrocarbon gas in large ovens. 

(59) J. F.-Wheel No. 2  will give from 10 
to 15 per cent the mOot power, and is an itnprovement 
over No. 1. Both plans are old. You will get better 
results (rom No. 1 by reducitlg the number of chutes. 

(60) S. N. G. writes : Flay two rubber bags, 
sixty gallons capacity, as nsed for o'!<yhydrogen light, 
be placed one on top of the other under 250 pounds pres· 
sure, will the gases be forced from each tube with 
same power as if the hags were separate under same 
pressure ? A, The pressure would be same in both 
cases. The plan you suggest is in common use, and is 
preferred on acconnt of the facility with which both 
gases can be put under exactly the same pressure. Of 
conrse there will be the difference of the weight of the 
upper bag, but this is so slight as to be of no account. 

(61) R. W. G. asks : 1. Conld a steel sphere 
or sphel'oid be permanently magnetized? A. Yes, b ill  
if perfectly symmetrical and homogeneous it  would not 
exhibit polarity until fractured. 2. If so, what would 
determine the position of the magnetic axis ? A. It 
would not be determined EO long as the sphere remain
ed perfect. 3. Do the variations of the ueedle in an 
electric storm indicate an increase or a decrease in the 
earth's magnetism ? A. PlObably neither. The needle 
is  affected by electric currents , 4. Does the numher of 
sun spots sensi bly diminish its heating power on the 
earth? A. It is generally believed to make no material 
difference. 5. What kind of an eye piece would be 
besi. and of how high a power, for a tele.cope having 
a meniscns lens of about 36 in. focus, with a diameter 
of 2J,jJ in., as an object glass ? A. Low power. 6. 
Would it be best to use this with full aperture, or to 
diaphragm it down with diaphragms in the tn be or over 
tb e glass ? A. Full nperture on nebulre and faint 
objects. Use a diaphragm outside of the objective for 
the planets and a very small apertnre for the sun. 

(62) F. B. J. says : I have a brick house 
with stone fonndation for cellar; the stone portion is 
constantly damp; and in time of gieat thaws from snow 
and ice, as also from rains, a portion of the north side 
leaks or OOzes water under the foundation into the floor. 
How can I prevent it? The cellar is otherwise dry, ex
cept at this place; 5J,jJ feet of walls are under ground. 
A. Where water comes under walls five feet below the 
snrface, it will be difficult to keep a cellar dry. In 
some wet locations in New York city, cellars are made 
with bottoms somewbat on the flat-boat bottom shape, 
and heavily cemented on the nnder side, and with a 
drain for carrying off the water. 

(63) H. L. asks : 1. For a solution for mak
ing the yellow oiled clothing that teamsters wtlar iu
stead of rubber coats and pants? A. Dissolve 1 oz. of 
beeswax in 1 pint of the best boiled linseed oil over a 
gentle tire, applying when cold with a piece of rag, 
rubbing it well in, and afterward hanging up to dry, 

I N D E X  O F  I N V E N T I O N S  
For which Letters Patent oC the trntted 

States were Granted 

March l1,  1 884, 
AND EACH BEARING THA'I' DATE. 

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

Abrading machine, F. W. Coy . . . . . . . . . . . . . . . . . . . . . . .  294,766 
Alarm. See Fog alarm. 
Anchor, H. M. Schmeelk . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,818 
Animal trap. H. B. Sargent . . . . . . . . . . . . . . . . . . . . . . . . . 295,(}56 

Awning, H. B. Coyle . . . . . . . . . . . . M . . . . . . . . . . . . . . . . . . .  294,767 
Bagasse drier. R. H. yale . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.886 
Baling press. D. B. Hendricks. . . . . . . . . .  .. . . . . . . . . .  295.122 
Baling press, J. P. McDonald . . . . . . . . . . . . . . . . . . . . . . . 294,897 
Baling press. N. W. Speers, Sr . . . . . . . . . . . . . . . . . . . . . . . 294.818 
Baling press, C. E, Whitman. . . . . . . . . . . . . . . . . . . . . . . .  295,089 
Barrels, rack for holding, W. Walter . . . . . . . . . . . . . . . 295.085 
Bedstead. sofa, J. Baggs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.954 
Beer cooler, C. L, Krum . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,884 
Belt hinge, E. Smith . .  . . . . . . . . . . . . . . .. . . . . . . . . . .  . .  294,928 
Bevel and T-square, combined, S. H. Bellows . . . . .  295,100 
Binder. temporary, W. E. Elam . . . . . . . .. . . . . . . . . . . . 294,775 
Bit. See Bridle bit. 
Bit brace, ratchet, IV. R. Clarkson . . . . . . . . . . . . . . .  294,762 
Boiler. See Steam boiler. Tubular baUer. 
Boiler furnace, J. J. H all . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,998 
Boiler furnace. steam. J. B. Smith et a! • . • • • . . . . . . . .  294.924 

Boiler support, J. C. Haag . . . . . . . . . . . . . . . . . . . . . . . . . .  294.871 
Boiler water purifier. G. M. Brauninger . . . . . . . . . . . .  294,754 
Book and pad. memorandum, S. J. SUberman . . . .  , 294.920 
Boot cleaner. J. Wolf . . . . . . . . . . . . " . . . . . . . . . . . . . . .  294,834 
Boots or shoes. mannfacture of rubber, E. stout . . 295,062 
Bosom boards, neck band shaping device for, D. 

G. NorriS. 2d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.130 
Bottle cap, mustard, F. Wolff . . . . . . . . . . . . . . . . . . . . . . . . 294,885 
Bottle filling device, P. J. Hogan . . . . . . . . . . . . . . .. . . . . 295,009 
Bottle hol ding clamp, J. B. Wilson . . . . . . . . . . . . . . . . .  294.946 
Bottle stopper. internal, H. Benson . . . . . . . . . . . . . . .  294.102 

Box. See M atch box. Packing box. 
Box fastener, Ford & Spencer . . . . . . . . . . . . . . . . . . . . .  294,778 
Brace. See Bit brace. 
Bracelet, C. R. Bugbee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,108 

Brake. See Car brake. Vehicle brake. Wagon 
brake. 

Brick cutting machine, T. M. Bannister . . . . . . . . . . . . 295.09'7 
Brick drying kiln, B. G. Lockett et a! • . . . . . . . . . . . . . .  295,026 

Brick for building purposes, dovetailed grooved, 
G. E. Stearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,067 

Brick machine. L. B: Kennedy . . . . . . . . . . . . . . . . . . . . . . 295,019 
Bridges, guard fence for draw, A. Bosch . . . . . . . . . . . 295, 104 

Bridle bit. L. S. Longcor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,028 

Brushes and brooms, process of and apparatus for 
preparing fiber for the manufacture of, F. 
Kunz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,021 

Bucket, well, F. E. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.038 

Buckle for harness, loop, J. A. Park ... . . .  , • . . • . • . • • .  295,044 

Buckle, suspender, W. E. T. Merrlll . .  . . .. . . . . . . . . .  295,085 
Buckle, trace. Wetstein & Dyckman . . . . . . . . . . . . . . . .  294,942 
Button. W. H. Matthews . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,032 
Cabinet lock, F. W. Mix (r) . . . . . . . . . . . . . . . . . . . . . . . . . . 10,460 

Can. See Paint can. 
Can machine, J. Hogg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29{,783 

Cane mill, D. A. Mullane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,902 

Car brake, E. E. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,096 
Car brake, W. Hacklander . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.999 
Car brake, W. B. Turner . . . . . . . . . . . . . . . ... . . . . . . . . .  294,989 
Car coupling, S. D. Antle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.092 
Car coupling, Fraser & Rice . . . . . . . . . . . . . . . . . . . . . . . . . . 294,984 
Car coupling, G. B. Gano, . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.98'7 
Car coupling, G. W. Laraway . . . . . . . . . . . . . . . . . . . . . . . . 294.797 
Car coupliug, J. Low . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . .  295,029 
Car coupling. A. F. Morey . . . .. . . . . . . . . . . . . . . . . . . . . . . 294,801 
Car coupling, E. J. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,810 
Car coupling, J .  White . . . . . . . . . . • . . . . . . . . .. . . . . . . . . . . .  294.881 
Car sand box, street. Bookman & Bingham. . . . . . . .  294.846 
Car wheel, A. Atwood . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  294.750 
Car wheel. J. A ,  Hagan . . . . . . . . . . . . . . . . . . . . 295.995 to 295.997 

Car wheel. W. I. Lindsay . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.890 
Carbureter, Gafring & Lehmann . . . . . . . . . . . . . . . . . . . . . 294,863 
Card sharpening apparatus. J .  Brierley ... . . . . . . . . . . 294,962 
Carpet stretcher, J. C. Kellsey . . . . . . . . . . . . . . . . . . . . . .  295,018 

Carriage seat. G. A. Sears . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,916 
Carriage top, T. J. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,912 

Carriages, canopy standard for children's, G. A. 
Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,116 

Carrrier. See Wire carrier. 
Cartridge decap{>er, recapper, and reloader, F. 

Giffard . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,885 
Cartridge implement, J. H. Barlow . . . . . . . . . . . . . . . . . 294,955 
Case. See Foldil1g case. 
Cbain, S. Ryder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.812 
Chain, ornamental, J. Etzensperger . . . . . . . . . . . . . . . 295.117 

Chandelier, extension. J. C. Knlgbt . . . . . . . . . . . . . . . . 295,020 
Check or water h ook, T. Garrick. . . . . . . . . . . . . . . . . .  294.864 
Chuck for drilling machines, etc., C. A. Brenzin-

ger . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . .  . . • . .  . . . . . . . . 294.755 
Clthern, F. F. Wichard . . . . . . . . . . .  , . . . . . . • . . . • . . . . . . . .  294,832 
Clauu>. See Bottle holding clamp. 
Cleaner. See Boot cleaner. Seed cleaner. Steam 

boiler cleaner. 
Cocks· for water and gas pipes. Case for operat-

Ing stop, E. L. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,749 
Coke oven door, Blytbe & Henderson . .. . . . . . . . .. . . . 294.845 
Collar pad, horse, D. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . 294,769 
Compasses, F. S. Sevenson . . . . . . . . . . . . . . . . . . . . . . . . . . 295,076 
Cooking apparatus, steam, G. W. Williams . . . . . . . . 294,945 
Cooler. See Beer cooler. Ice machine cooler. 

Liquid cooler. Sirnp cooler. 
Core harrel. Mobberley &; Taylor . . . . . . . . . . . . . . . . .  " 295,08\1 
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Com stalk rake. G. ,A.. Runyan • • • • • • • • • • •  , • • • • • • • • • • • 295.054 . Kni tted or woven wear. article of. W. Goddard •• 294.779 Sign. watchmaker's. E. C. MlHer ... . . . . . . . . . . . .. . . . 205,037 
Corsl:>t. I. Newman . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  " . 2Il5.0U Knittlng:mllchine. W. H. Uollen; ..... . . .... . .... . . . . 294.784 Signal. See Ral1way signal. 
Cor.et bu.k, A. Taylor. Jr . . . . . . .. . . . . . . .... . . . . . . . . . 294.983 Knob attachmen t. O. Stoddard . . . . . . . . . .. . . . . . . .... 294,822 Sirup cooler, cold air blas t centrifnllal, A. B. 
Counter, portable, J. T. Perry . . . .. . . .. . . . . . . . . . . . .. 224,907 Knob spindle attachment, H. K. Jones .. .. . . . . . . . . . 2!K,881 Smith . .. . . . . . .... . . . . . .. . . . .... . . . . . . . . . . . . . . . .  294.922 
Coupling. See Car coupllng. Hose coupling. Lace fa.tening. H. H. Porter ... . . . . . ..... . .. . . . ... .. 294,908 Sled. bob, J. H. Kirk . ...... . .. . . . .... . . . .. .  · . . . . . .  · . .  294.883 
Crate, folding • .  L. & C� Krieckhaus ... . . . .  , . ,  . . . . . . .  294.789 Ladder chair • •  tep, F. Reind"'l . . . . . . . . . . . . . . . . . . . .. . . .  294.S08 Speed of driven shafts. regulating. J. W. (''heney. 294.700 
Crate. knockdown, \V . M. Baker . . . . . . ... . . . . . . . . . . 294.751 Lamp. electric. A. Wel.h ... . . ..... ... . . . . . . . . . . . .. .  2!lD.08i SPQon. W. Praddex . . .. . . . . . ... . . . . . . . . .. . . . . . . .. . . . .  294.910 
Culfholder. C; M. Alexander . . . . . . . . . . . . . . . . .. . . .. . .  294,()91 LlII1lp •• holder for the cru:bons . of Incandescing Spring. See Door spring. Watch hair spring. 
Cnitivator, C. W. Po.t . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . .  294.896 electric, A .  Welsh . . . . . . . .. . . . . . .. . . . . . .. . . . . .. . .  295,087 Steam boIler. J. Steven. . . .. . .  . .. . . . . ........ . . . . . . . 294,927 
Cultivator. A. C. & J. D. Tower .. . . . . . . . . . . . . . . . . .  , 295,080 Lelid and crayon h older. C. W. Brown .. . . . . . .. . . . . . 294.7ii6 Steam boiler cleaner, R. Stewar t . .... . . . . . . . . . . . . . . . 295,1l'lO 
Cultivator and drill, spring tooth. C. La Dow ... . . .  294,791 Lifting jack, M. Brown . . . . . . .... . . . . . . . . . . . . . . . . . . . . 295,105 Steam boiler covering, H. F. Allen. . . . . .  . . . . . . . .  294.951 
Cultivator, wheel, N. Trowbridge . . . . . . . . . . . . . . . . . .  205.082 Liquid cooler, H. Lindenberg . . . . . .. . . .  : . . . . . . . . . . . . 294.889 S team boller., etc. , covering for. G. C. Hicks ..... 294,780 
Cut olfgovernor for engines, P. Pistor . .. . . . . . .... . 295.181 Lock. See Cabinet lock. Oar lock. Safe lock. Steering apparatu., R. M. G. ;Brown ... . ... . . . . . . . .. 295.106 
Cu t olfvalve, Davis & She� . ...... . . . . . . ..... . . . 294.857 Lock, D. Morri .. . .. . . .. . . . . .... . . . . . . . . . . . . . .  ; . . . . . .  �4,901 stirrup, suddle. S. A. Nolen . . . . . . . . . . . . . . . . . . . . . . . . . . 295,129 
Cutlery handies. manufacture of, Jeralds & Law- Lock. F. S. Svenson; . . . . ... . . . . . . . . . . . . . .... . . . . . . . .  294,077 Stone dre.sing machine. GlIlIllan & McKelvey . . . .  294,866 

ton.. . . . . . . . . . . . . . ....... . .. . . . . . . .  . .  . . . . . . . . . 295,016 Lock trimming, E. T. Tayler . . . .. . . . ; , , : . . . . . . .  , . : . .  294,934 Stove pipe thim ble, L. Ru •• ell . . . . . . . . . . . ... . . . . . . . . 294.811 
Cutting double pile fabrics. machine for. C. Coup- Loom for weaving double pile' fabrics. ·0. Coup- ' . Stoves, heating and ventilating drum for, J. }' .  

land .. . .. . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .. .... . . . . 294,970 land . . . . . . . .... . . . . . .. . . . . . . . . . . . . . ... . . . .. . 294,967, 294,968 . DavIs . .. . . : .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294 ,771 
Cutting double, pile fabrics, spindle and bearing Loom. fer weaving double pile fabriCS, 'JDechan- Sugar liquor from the scum lind mech anical Im-

for rotary cutters of maoWnes fer, C. Coup- Ism for delivering pile warpa ln, F. Cbarcot . . .  294,965 purities cont ained therein, precess of and ap-
land .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . ... . .. . .  294,969 Lu bricating compound. B. F. Bartlett . ,  . . . . .... . .  294.840 parat)l. for separating raw, S. M. LIllie .. .. . . .  294,798 

Dam.per. ventilating, J. P. Dorr .. . . . . . . . . . . . . . .. . . .  294,773 Mall bag cord· fastener and label holder combined, Swing, I. N. Forre.ter . . . . . . . . . . . . ... . . . . . . .. . . . . . . . . .  294;988 
De.lccatlng eggs, etc. , method and appar atus for, H. E. & C. L. Lnndy . . . .. . . . ... ... . . . ....... . . . . . . 294.799 T-plates , manufacture of, H. G. Brown . . . . . . . . . . . .  294.757 

L. J. Cadwell . . . .... . . . . . . .. .. . . . ..... .. . .. .... . . .  294,849 Mash . etc. , appar atus for COOling, T. Hayes . .. . . . . .  295,005 Tag bo.lder. E. H. Tannehlll . .  . . .. .... . . . . . . . . . . . . . . .  294,981 
Die press, G. Eo Merriman (r) . . . . . . . . . . . . . . . . . . . . . . . .  10.461 Ma.hlng apparatus. grain, 'r. Hayes . . . . ....... . . . . .  295.004 Table. See Writing table. 
DIsh, b)ltter, A. J. Chase ..... . . . . .. . . . . . . . . . .. . . . . . .  295,111 Mutch box, J. C. Bauer . . . . . ..... . . . ... . . . . . . . . . . .. . . 295.098 Ta ble, E. R. Hinman ..... . . . . . . . . . . . . . . . . ... . . . . . . . .  295.007 
DiSinfectant. C. A. Catlin . . . . . . . . . . . . . . . . . . .. 294,758. 294,759 Mechanical motor, D. C. Camp . .. . . . . ...... . . . . . . . .  294,850 Tablet, perforated paper, W. O'Shea . . . . . . . . . . . . . . .  294,808 
Domino. J. L. Law... . . . . . . . . . .. . . . . . .  .. . . . . . . . .  295,028 MH!. See Cane mill. Grinding mill. Roller llour Ta blet. writing. R. C. Wittmann . . . . · . . . . . ...... . .. 295.187 
Door cbeck; L. A. Davis . . . . . . .. .. . . ... . ...... . . ..... 294 972 mill. .  T�legmph wire suppo.rter, R. C; Stone . . . ..... ... . . . 296,073 
Door cheok, pneumatic. G. S� Perkins . . : . . .  , . . .  " .  294 ,905 Millstone dres., G. W·. Prior ... . . . . . .  , . . . ... . . . ..... 294,911 Telegraph ic tran.mitter, R. C. Stone . . . ... . 295.074. 295,075 
Door puli, ele·etric. C. lieile·. : . . . . . . . . . . . .  : . . . . . . . . . . .  294,842 . Mine drallliDg appara�u., G. W. Dickie . . . . . . . . . . .. 294,859 Tile laying mach ine, Graves & Belt . . . . . ... . . . . . ... 295.119 
Doorllpnng, W. W: Jackson . . . . . . . . . . . .. . ; . • . : .. . . .  294;'l85 MoUon, convertlng, J. W. Cheney . . . . . . ... .. . . . . .. . .  294,761 Timber and lumber stamp, Thru.h & Wilson . . . .  294,936 
Doors o.f buildings, mechanism for operating. H. Motor . .  J. A � Hart et al. . . . .. : . . . . .. . . . . . . . . . . . . , . . . . . . .  295,121 .Tlre tightener and jack combined , McCloskey & 

J. ShltW . . . . . .. . ... . .. . . . . . . . . . . . . . . . ... . .. . . .. . . .  294,917 Mowing machine, J. E.·Mendenh all . .... . . . . . . . . . . . 295,126 �'ozier .... . ... ... ... . . .... . . . . . . . . . .. . ...... . . . .. . . .  294,895 
Drier. See Bagas.e drier. MUSical InstrUlp.ent •• tuning peg for, M. E. Pa t- Tobacco pipe. G:W. Smoot . . . . .... . . . . . . . . . . .... . . . 295,066 
Dril l .  See Rock drill. Well drill. terson . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  295.048 Toy, A. Trunk . . . ... . . . . . . . . . . . . . . . .. . . . ... . . . . .. . . 295,08R . Easel. E. Werner . . . . . . . . . . . . . . .. . . ....... . . . . . . . . . . .  294,941 Necktie fastener, O. M. Graves.... .. . .. . . . . . . . . . . . .  294.869 Toy, .r. W. Worcester . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . .  295,188 
Electric cable. compound. R. S. Waring. . . . . . . . .  295.086 Nest, hen's, l. B. Dillon.. . . . . . . . .  . . . . . . .  . . . . . . . . .  • 294 .974 Toy doll, H. A. Golfe ..... . . .. ... . . . . ... . . . . . . . .. . . . 294,868 
Electric cables, branching. R. S. Waring (r)... . . . . .  10.459 Nut, divided screw. G. S. Hilts .. .. . . . . . . . . . .... . . . . .  294,781 Trace carrier, L. T. Anderson . . . . . . . . . . . . .. . . . . . . .  294.952 
Electric cables, uniting, R. S. Waring (r) ... . .. . . . . .  10,458 Nut lQck, W. L. Moo.re . . . . .. ... . . . . . . . . .. ... . . . . . . . . . 294,900 Trllctlon engine. S. E. JarVis ...... . . . . . . .. . . . . . . . . . . 294,877 
Elcctrio oonductor system, underground. �' . J. Oar lock, T. Marsball. . . . . . . ...... . . .  . . . . . .  . .  , . . . . . .  294.893 Traction engine, F. F. Landis . . . . . . . . . . . . . . . . . . .. . . . .  294,794 

Pemn . ... . . : . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294.906 Oil for lubric ating, etc.,composite, G. W. Banker. 295,752 · �'ractlon enillne, L. C. Ta ber ... . . . . . ... . . . . . . . . . .  294,980 
Electric conductor tip, Childs & Shaw . . . . . . . . . . . .  294,851 Oils and fat. from IIsh. extracting, P. C. Voge- Traction engine bearing, F. F. Landis . . . . . . . . . . . .  294,798 
Electric lIgbt rel(1llator and out out, R. J. Sheehy. 295,058 lius .. . . . . . . . . ... . . . . .. . . . . . . ... . . . . . . . . . . . .. . . . . . . 294,940 Tricycle. A. Bro.wn ... . . . . ........ . ..... . . . ... . . . . . . . . .  294.758 
Electric maclilne, dynamo, C. M. Lungren . ..... . . .  294,892 Oiler. valve. S. D. Mer.hon . . . . . . . . . . . . . . . . . . . . . . . . . .  294,898 Trimming fabrics, device for. A. Wright . . . . . .. . . .  295.189 
Electric machine: dynamo, C. Richter . .. . .... . ... . .  294,913 Ointment for tetter, M. Huggins . . . .... . . . . . . . ..... . 294.876 Trunks, portmanteaus, etc . . manufacturing ma-
Electrlc wire connector, T. S. Stevenson . ..... . . . ... 294.928 Ore roa.ting fnrnace, N. M. Langdon ... . . . . . . . . . . . .  294,795 terial for making, O. Jacobi ... . . . . . . . . . . . . .... . .. 295.015 
Electrical haulage, system of. Ayrton & Perry . . . .  295,094 Ore., pulverizing, desulphurizing. and otherwise Tub tru •• ing mactIin"" M. Corcoran . . . . . . . . .. . . . . .. 294,764 
Mevator. See Saw elevator. treating met alliferous, F. A. Luckenbach .. . . . ·295.125 Tu bular boiler. npright, Henry & Taylor . . . . . . . . . . . 294.875 
Elevator, F. J:Schupp .. . .  . '  . . . . . . . . . . . . . . . . .. . . . . .  294,815 Packing box, reshipping, Parker & Baker . . . . . . .. 295,046 Tug, harnes •• S. H. Hass .. .. . . . . . . . . . . . . . . .. . . . . . . . .  294.872 
E levator, T. WllIlain. et al. .  . .. . . . . . . ... . ... . . . .  ; . . .  295.185 . Packing condenser tu be • • J. WIlson . . . . . . . . . . . . .. . . 295.188 Um brella. carriage, E. Wright . . . . . .... . . . . . . . . . .... . 295,UO 
End gate'. antomatic, T. s: Stewa.rt� . • • • •  : . . . • • . . . . · 295,072 Pad. See Inking pad. .Um brella frames, deVice for attaching the ribs 
End gate, wagon� G. Becker . . . . . . . . . . . . . . . . . . . .. . . .  295,()\J9 Paint can, W. Kuehn . . . . . . . . . . . . . . . . . . . . . . . . ...... . . 294.790 and braces of. )1 . Nlal .... . . . . . . . . . . ... . . . ... . . .  295,042 
Engine. See Traction engine. Paintings and other analogous works of art. car- Valve, check, .J. H . . llle.slng . . . . . . . . . . .. . .  , . . . . . . . .  '294,960 
E",cavator and embankment builder, ear th ,  Mul- rier for, C. Marot. . . . .... . . . . . . . . . . . ... . . . ..... . . .. 295,OSa Valve gear. J. T. Halsey .. . . . . . . ... . . . . . . . . . . .... . . . . .  294,873 

vlhlll & Tinney . . . . . . . . . .. . . . . . . . ' . . . . .  . .  . . . . . . . . .  285,128 Panel, R. A. Adams . . . ...... .... . . . . ..... . . . . . . .... 294,R38 Valve gear, reverSing, E. D. McLean ... . ... . . . . . . . . .  295.088 
Excavaior; separntor. and assorter, .and and Paper wrapper, D. Diok . . . ... . . .... .... . . . . . . . . . . . . . 294,858 Valves of steam cylinders, operating. E. L. Reese 294,807 

gravel, N. W. Godfrey.. . . . ..... . ... . . .  . .  . . . . .  294,867 Pelts, methOd of and apparatus for treating, Vehicle body. H. P. Col by . . . . . . . . . . . . . . . . .. ... . . . .. 294,852 
Fare. reli;istedl r.recorder. R. M. Rose .. . . ... . . . ..... 295,051 Ritchel & Doolittle ...... . . . . . . . . . . . . .... . . . . . 295,050 Vehicle brake. J. C .  Berman . . . . . . . . . . . . .. . . . . . ... 295,123 
Feed water heatIng and purifying apparatus, N. Picture exhibitor. A. J. Dworsky et a!. . . . . . . . . .. ... 294,976 Vehicle .hifting rail, J. KnaPP . . . . . . . . . . . . . . . . . . . . . .  294,788 

A.T. Jones ... . : . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,786 Pin. See Safety pin. Vehlcle top prop. E. N. Pelzer . . . . . . . . . . . . .. . . . .. . . . .  294.908 
Fence, barbed. W. E. Brock. . . . . . . . . . . . ..... . .  . .  294.963 Pipe. See To bacco pipe. Vehicle, two wheeled. Starkey & Crowther .. . . . . . .  294,9<16 
Fence wire. machine for .maklng barbed , A. J. Up- Plane. bench. J. Slegley .. . . . . . . . . . . .. . ... . . . . . . . . . . .  294.919 VehIcle wheel .and band. J. W. Hitchcock . . . . . . . . 294,782 

ham . . . . . . . . . .. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  295.184 Plane, bench, J. A. Traut . . . . . . .. . . . . . . . . . .. . . . . . � .. .  294.825 Vetilating mining shafts and tunnels, W. Phillips 294,805 
Fence wires,devlce for conllectlng and stretch ing. Planing machine, J. A. Roberts. . . . .. . . .  . . . . . . . . . .  294,914 Ventilation, X. B. Stafford . . .. .. ...... . . . . . . . .. . . . .  294.820 

H. Darlington. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  295;114 Planing machine jointing attachment, E. Benja- Ventilator, J. G. Slater . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  295,061 
FIfth wh eel; M,'J : RogerS . .. . : . .  · . . . . . . . . . . . . . . . . . . . . .  294,915 min: . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .. . . . . . . . . . . . . 295,101 Wagon brake. J. Hocking . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,008 
Fire arm, magaZIne; W; Ma.on . .  : . . . . . . . . .. .. . . . . . . . .  295,081 Planer and fertilizer dl.tributer, walking cor,!. A. Wagon. buckboard. W. Lockwood . . . . . . . . . ... . . . .... 294,891 
FIre ariIi shillld; J; Hllnter . . . . . . ... . . . . . . ... .. . . . . . .  295,013 Runstetler . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.182 .Wagon, dumping, T. S. Stewart . . . . . ... . . . . . . . . . . . . 295, 071 Fire arm'slghtltig ' attachment. H .  C. Cushing ... . .  294,770 ·Planter. check row com. C. W. Babcock .. . . ... . ; .. . .. '294,839 W8If()J;l for tran�portlng sugar cane. T. Bueno.Jr. 295.107 
Fire egllape; a; :A.�::&U$h . . . . . . ... . . . ... . ... . . . . . . . .  , �  . . . . 294,]48 Planter. check rower corn. Q. W., Brown . . . . :: . . . .  ., 294,II6f Wl1gon jI>Ck. G. LaRock . . . .. . . . . : . . . . . . . . . . . .. . . . . . .  2\'5.!l2� 
Fire escape, J. M. Chesnut .... . . . .... . . . . , . . . . . . . . . .  295,112 Planter, seed� A. J. Madra . . . .. . . . . . . . . . . ... . . . . . . . .  294,800 Wagon, road. M. G. Hu bbard . . .. . . . . . . . . . . . . . . . . . . . .  295.011 
Fire escape, E. Dye . . . . . . . . . . . . . . . ... . . . . .. ... . . . . . . . 294,860 Plate h olJ.er. T. H. Blair . . .. . .. . .. . . .. . . . ..... . .... . . .  294,959 Washing machine, R. Smith .. . . . . . . . . . . . . . . . . . . . . . .  295,065 FIre escape. E. R. Johnson . . ..... ... . . . . . . . . . . . .... . 294,879 Plow, D. A. &; J. L. Funderburk . . . .. . . . . . . ... . . . . . . .  294,966 Watch h air spring. C. A. Wilms ... . .. . . . . . . . . . . . . . . . . 294.888 
Fire e.cape. T: P. Letton, . . . . . .. . . . . . . . . . . . . . . . . . . . .  294,887 Plow, G. Steude!. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  295.069 Water closet. S. M. Howard. . .  . ... . . . . . . .. . . . . . . . . . 295.010 Fire esc ape, W. M. MIller . . . . . . .. . . . . . . . . . . . . . . . ... 295,127 Pneumatic dispatch apparatus or mechanism, G. Waterproof, substance for rendering fabrics, L. 
Fire escape, R. B • . PBrro.tt .. . . . . . . . . .. . . . . . . . . . . . . . .  295.047 Mile . .. . . . .. . .. . . .... . . . . . . . ...... . . . . . .. . . . . .. . .. 29£,899 P. Converse .. ... . . . . . . . .. . . . .... . . . . . . . . . . . . . .. . . 295,118 Fire escape, �J. A .  C. Petersen . . . . . . . .. . .. . . . . .... . .. 294,908 Poultry fountain, J. C. Tappeiner . . . . . . . . . . . . . .  : . . .  294.932 'Yater wheel. turbine, E. W. S tubbs . . . ... . . . . . . . . .  295,929 Fire escape, .b'ed .pring. M. E. Jones . . . . . . . . . . . . . . .  294.882 Press. See BaJing press. Die press. Hand pre.s. Weather strip. J. R. Fogg . . . . . . . . . . . . . . . . . . . ..... . . .  294,776 FIshing lIy book, C. G. Levi.on .. . . ..... . . . . . . . . . ... 294.888 Pre.suregauge te.tlng apparatus. C. E. Ashcroft. ·295.093 Weigher and regis ter. grain, G. D. Baird . . . . . . . . . . .  295,095 Flour bolt bruAh;T. McCudden ...... . . .. . . . . ...... . .  294,896 Primer, T. G. Bennett . ... ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,957 Well drill , F. 1>. Parker . . .. . . . . . . . . . . . . . . .. . . . . . . . . .  295,045 Fluids and oils, treating volatile and Infiamma- Printing machi ne. stop cylinder, W. Scott . . . . . . . .  295,057 Wheel. See Car wheel. Fifth wheel. 

ble,S; '.M; Eiseman. . . .  . . . . .  . . . . . .  . . . . . . . . . . . . . . .  294.978 Punch, Goodman & Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,991 Whiffietree hook. W. H. Best . . . . . . . . . . . . . .. . . . . . . . . .  294,958 Fog alarm. A. H. Sherman . . . .... . . . . . . . . . . .. . . . . . ... . 294.918 Punch . R. M. Rose . . . . .. . . . . . . . . . ..... ... .. . . . . . . . .  295,052 Whip socket, J. 'L. Thomson . . ... . . . . . . . . .. . . . . . . ... . 294.824 
Foldlngca.e, A .  Traver . . . . . . . .... . .. . . . . . .. . . . .. . . .  294.938 Punching metal tubes. device f�r. G. W. Whit- Windmill, H. M. Underwood . . . . . . . . . . . . . . . . . . . . . . .  295.064 Form, adju.ta ble clothing, W. Leigh . .. . . . . . . . . . . . .  284,025 man . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,000 Windmill. C. W. White . . . . . . . . . . ... . . ... . . . . . . . . . . . . .  294.943 Frnlt ballket·faBtener, C;H; JoIrnson . . .  ; . .  ; . . .  · .. . 295.017 Radiator, steam. C. Com.tock . . . .. . . . ... . . . . . . .. . . . .  294,854 Wire, barbed. A. J. Upham . . . . . . . . ... . . . . . ... . . . . . .  294.827 FUrnace. ' See' · Boller ' furnace. Gas· producing Radiator. steam, Morgan & Ro bb .. . . . . . . . . . . . . . . .... 295,040 Wire carrier, G. W. Belford ..... . .. ..... . . . . . .. . .... 294,848 

Inside Page! each i n sel't.ion - - - !fa cent. n l i u c .  
Baclt Page, ench i n oertioll  - - - 5 1 . 00 a l i ll e . · 

(About eight word. to a line. 1 
Engravinfl8 may head adver tisements at the same ratt 

per line. fly mealfUreme:nJ;, (!3 the letter 1»'88S. Adver· 
tisements must be received at publication o.tfice as early 
as Thursday morning to appear in next iS8U6. 

C ET. T H E  BEST AN D C H EA P EST. 
:I'''''DE � MA"K� 

,,",!!!!!�,,=il"'=-" ·-=.J=, A.FAY Ik CO. ;� 
J • .4. . F..A.. Y' * CO •• 

(Cinoinnllti, Ohio. U. S. A." 
Blsel-uaive Agents and Im'Oorters for the United Sta.tes, oftbe 

CE�E:a:g,A.TED 
P E R IN BAN D SAW BLADES,  

Warranted BUperlorto all others « .. _allm.1I"IiIJa,. 'UDifo".",."ity of tempel"', and general aura.-
1IUtu. One .Perin Sa1'" outwears three ordinary saws. 

OZOKERlTE, OR EARTHW AX. -BY 
William L. Lay. A paper on the dellosits of earthwax 
in Europe and America. deBcribin� the origin, compo
Sition, prodncts, and application of this im�ortant mate-
1tJ: 4Wf�
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n
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from all newsdealers. 

METALLIC SHINGLES 
C reatly Red uced i n  P r i ces. 

$5.50 AND $6.50 PER SQU ARE. 
NEW AND IMPROVED DESIGNS. 

AN GLO-AMEN,ICAN CO., 
22 C l iff' Street, N ew York.  

THEORIES ' REGARDING POLAR AU

�g��
s
Ii;te

n
��.;�

re�l'1.;���
s
:��.3� \%� v������11,:'g�

i
g� 

the aurora boreJlls, especially tEose whiC� have exerted 
tbe most Inlluence upon the study of thb .ubject. Cos
mic Theories. Optical Tbeories. Magnetic Tbeorles. 
Electric Theories. Illustrated with 5 large engravings 
of remarka ble auro....,. Contained in SCI WN1.' IF lC 
AMEltICAN SUPPLEMI<NT, No. 3"�. Price 1 0  cents. 
To be had at this office and from ali newsdealers. 

WA N TED. a party to manufacture or take Interest in 
the best and cheapest Screw Cutting Tool, just, pat

ented. Addres. F. A. CLA VELOUX. 808 East Capital 
Street, WashIngton. D. C. 

T HE CLIMATE OF SANTA BARBARA 
and the Northern P acific Coast.-A paper by Dr. R. W. 
Burnet. enumerating tbe climatic and oth er advant ages 
of the Paclllc coast (especially Santa Bar bara County) a. 
a residence for Invalids. Contained In SCIENTIFIC 
AM ERICAN SUPPLEME N T ,  No. 406. Price 10 cents. To 
be had at this \lffice and from all newsdeaJers. 

WANTE D A FIRST- C I,ASiiI AXI,E HA M
. . MER1UA N .  Steagy employment 

and good wage� as.ured. HOUSTON HAY, Coshocton. 
Ohio. 

BUGGIES for the TRADE. Territory given. 
ENTERPRISE CARRIAGE CO •• 
CincinnatI, O. Catalogue 1!'REE. 

GAS MOTORS. - DESCRIPTION, AC. 
companied by eight ligures • •  howing details of working 
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SUPPLEMENT. No. �tlii. PrIce 10 cents. To be had at 
this office and from all newsdealers. 

�a 
..... !·FI R E  -AN D- V E R M I N·' ..... 

P R O O F  furnace, -0re roasting tuTnace. Railway carriage, marine, Hnnter & Hargit t . .. . . .  295.014 I ni h i T H B 'd 29' 847 Galf supPQrt fur'Te8sels, G. I. �'Iel<l. . . . . . . . . . . . . . .  294,983 Railway crossing gate. J . Coty . . . . . . . . .. . . .. . . . . . . .  294.765 :��: :'n��hi:.'::�b. ';:.·H: �s;.��I .. �
e .

� :
.
: : : : : : : :  2�:885 Sample and Circular Free by mail� 

G age attachment for boring bit •• etc., J. Fuller. Railway slgnaT. H. Johnson . .... . . ... . ; . . . . . . . . . .. . . 294,<80 Wire. machine · for making barb, J. S. Stephen ... .  295;008 U. S. MINERAL WOOL CO'1 22 Courtlanclt St., ,N. Y. Sr . . . . . . .  ' . . . . .  · . . ..... . . . . . .. . . . . . . . . . . . . . . . . . . . . 294.985 Railway switch, W. W. Pennell . . . . . . . . . . . . . . . . . ... . '294.904 W Qod worker'. dog. J. Forbes . . . . . . . . . . . . . . . ... . . . . .  294,717 Gas appamtl1s, 'k: O. Granger .. . .... . ; . . . . . . . . . . . . . .  295,118 Railway ties, wear plate for, D. Servis . . . . . . . . . . . . . .  294.81 6 Writing ta ble. M. E. ;Lenrili . . . .. . . . . . ... . . .... . . . . . 294,886 THE CENTRAL PACIFIC R. R. FERRY. 
Gas genera�or. hydrocar bon. J. Flannery . . . . . .. . . . 294,862 Railways, friction drum for inclined plane cable. �
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I-��� Gas :il.ghter, electriC. E. L. Shute .. . . . . ..... .. . . . . ... 295.059 E. C. Bacon . . . .. ......... . . . . .  , . . . . . . . . . . . . . . . . . . .  294.953 

DESIGNS. Bay, with a general view of tb. ferry Slip and live fig. Gas producing furnnce, 'N. M. I.angdon . . .. . . . . . . .  294,796 Railways, gripping mechanism for traction cable, ures·showing the general construction of the boat; Con. 
Gate� See End gate� Railway crossing �ate. J. W. Young, • • . . . . . . . . . . . . • • • • • . .  � . . . . . . . . . • • • •  294,� Carpet. W. J. Gadsby ... , . . . . . . . • 0 • • • • • • • • • • • • • • 0 • • • • •  14,867 };/f.':,d pt;tc���]!1�e�l's�c T11f,�t:r;t:t t�:cr��::�'t�� Gate, D, (Jali lns . . . . .. . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . .  294,858 Rake. See Corn stalk rake. . 

Carpet, Halliday & McCallum . . . . . ... . . . . . . . . . .. . . . .  14.882 all newsdealers. Gate. G. M . ·Custer . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . .  294,971 Rake. S. Booker. . . .  . . . . ... . • . . . .. . . .... . . . .. . . . . . . . .  295.108 Carpet, O. Helnigke . . ... .... ..... . . . . . . . .. . . .  14,868 to 1 4.873 .... '7" "W'7'!! � .::::::t ...... Ga te, Ea.tman It; Fink beiner . . . . . . . . . .  , . . . . . .. . .. . . .  294,861 Razor strop, J. H. WhIte . . . . . . . . . . . . . . . . . . . . ..... . . . 294,830 Carpet, W. L. Jacobs . . . . . . . . . . . . ... . . . . . . . . . .  14,874 to U.881 UN'::J: " � .&;'- � A. ....... Gafe, F, X. Schullitm . . . .. . . . . . . . . . . . .. . . . . . . . . .. . . . . 294.RU Razor strop attachment. E. F. Wlegleb . . . . . . .. . . . .  294,944 Lantern. F. Billingham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.885 "' Pulverizes everything bard sof t gummy etc � . 0 E 294 823 R I · 
- The best Clay Grinder ;;'d the best' Cotton Seed Gate. W. P . & , . Teeter . . .. . . . .  . . . . . .. . . . .. .. . . . , eclining chair, . Deppen . . . . .... . . . . . . . . . . . . . . . . . . .  294.973 Watoh case. J. F. Boy"'r . . . . . . . . . . . .. . . . . . . . . . . . .. . . .  14,866 � Hnller In the world. Gear, oomblned frlction and cog, N. W. Speers. Sr. 294,819 Refrigerator; J. Burke ....... . . . . . . . . . . . . . . . . . . . . . . . .  295,110 
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TRADE MARKS. 1 ... ' Generator. See Gas generator. Remerty for hernia, E. C. Tba tcher .. .... . . . .. . . . . . . 295.078 Q) hand for immediate delivery. � Governor, water whee l .  C .  J. Sh uttlewor th .... . . .  295.000 Retouching m achine, C. H. Shafter .. . . . . . . . . . . . ... 294,817 Banjps, banjo cases and strings, and .other trlnI- ¢: 10 Barclay St., N. Y. City. • 
Grate, J. G. Smith . .. . . . . . . . . . . . ... . . ...... . . ... . . . . .  295,068 Rever.i ble seat, F. H. Henry .. ... . . . . . . . . . . . . . . . . . . .  294,874 mings, J, F. Stratton . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . 11.009 ----------------------
Grinding mill, J; H. Bear . .. . . ... . . . . . .... . . . . .. . . . .  294,966 Revolver. J. T. Smith .. .. . ... ... . . . . ...... . . . .... .... 295;064 Brandy. cognac. J. DeniS .t aL . . . . . . . . . . ... . . . . . . . . . . .  10.1l89 Grinding m!l1, G. & A. Raymond .. . . . . . . . . . . . . . .. . .  295,049 Revolver •• cyl inder stop for. F. H. Allen ... . . . . . . . 294,950 Cigars, C. C .  Saums . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  , . . .  11,008 
Grindstone dre.sing machine. F; Trier.. . . .  . .  . . . . .  296,081 Rivet, A. Eppler, Jr .. . . . . . . . . . . . . ... ... . . . . . . . . . . . . . . .  294.979 Crackers, blscult., wafers,andlcakes. F. A. Kennedy 
Gun., barrel lock for breakdown, N. R. Davis .. . . .  294,772 Rock drill. steam. F. A. Halsey . . . . . . . .. . .. 294,999 to 295,001 Company . . ... . . . . . . . . . .. . . . . . . . . . . . . . . . . ... . . . . .. . . .  11.007 
Hame. J . W. Hudson . .... . .... . . . . . . . . . . .. . . . . . . . . . .  295,012 1 Rock drllI valve gear, F. A. Halsey . . . . . . . . .  ;295.002, 295,068 Gunpowder, Cnrtls's & Harvey . . ... ; . . . . . . . . . . . . . . . . .  11,006 
Hand press, H. F. O.borne . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,802 RoUer 1I0ur mill, A. N. Wolf. . . . . . . . . . . . . . . . . . . . .  294.947 Medicines. certain proprietary; UnIted Sta t�s 
Handle for trunk., eto .• G. S. Gate ... . . . .. .. . . . . . . .  '294,!i88 �oUer ml l 1 feed mechanism. B. F. Ortml;ln . . . .. . .  295,043 Medicine Co .. . . . . . . . . .......... . . . . . . . . . . . . . . . ; . .  10,m 
Harrow, I. Le-.non ... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.124 Rowlock, S. H. Haas . . .. . .... . .  . . . . .. . . . .. . . . . . . . . .  294.998 Mells.a water, H. Renouard & Co . . ..... . . . . . . .  10.998, 10,996 SMALL A n:TJC I,E� manufactured In wood or Harrow or cultivator, C. La 1>ow . . . . . . . . . . . . . . . . . ... 294.79'l Ruler. M. Green . . .. . . . . . . . . . . . ... . . . . . . . . . ... . . . .. . . .  294.870 Metal artic les, certain embossed, M&8S6 &\ Aoglade 10,998 els ::'neJ�i: 

o�r�:�f.:{���:;.�e�B;. ��1!rt�: OIIIce mod-
Harvesting machine, C. Young... . .  . . . . . . . . . . . . . . .  294,837 Saddle, pack. Smith & Hunter . . . . . . . . . . ...... . . . . . 294,925 Pellets, liver, H. E. Peters. .. . . .  . . . . . . . . . . . . . . . . . . 1o,994 1 E. T. Rl'ARTIN. P. O. Box'ls5, 'Wew Brunswick, N. J. Hat,ventilated, E. M, 'Lebkicher . . . . . . . . ....... ; . . .  295.024 Safe lock, E. Stockwell . . . . . ... . . . . . . . . . ... . ... . . . . .  294,821 Preparation for disguising the bitterness of qninlne ----:.. .

. 
-.:,. --'-. ------------'---Hay and straw stacker, M. B; Fi tts .. . . . . . . . . . . . ..... 294,981 Safety pin, F. Meyer . . . .. . . . . . . . . . ....... . . . . . . . . . .  295,036 etc . • Academic Pharmaceutic Company . . .. . . . . .  10,986 THE MUSK CATTLE OF AMERICA. -

Hay stacker, A. Cooley . .. ... .. .. . . . . . . . . . . . . . . . .. . . .  294,768 Sash fastener, F. E berlein.. . .  . . . .. . . .  . .  . . . . . . . .  294,774 Tobacco, cigar., and cIgarette., plug, twist .. and A ver)" Int.eresting
f,
aper bY Dr. G. A. Stockwell, descrip.. Heating; method of and apparatus for steam. M. Sa.h fastener, E. Kempshall. .. . . . . . . . . . . . . . . . . .  294,787 smokln.g, A. Cameron & Co . . . . . . . . . ... .. 10,998 to 11,005 �\ig':;�I��S 

h���I1 �e:';��n
ra�Jl'in��t��m,\'���f.

e o'i�?' S. Foote' . . . ... .. . . . . .. .. . . . . . . . . . . . . . . . . . . . . . .  294,982 Sausage stuffing mach ine. hydraulic. F. W. Tuerk. Tobacco. CIgars, and clgarettes,smoklng and chew- Contained in SCIENTIFIC A MERICAN SUPPLEMENT. No. Heating water. etc .. for domestic and oth er pur- Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,826 lng, J. G. Butler & Co. . . . . . .. . . . . . . .... . . . . . . . . . . . . . 10.989 i1I1�;'wm'i.1e�s?ents. To be had at this office and from poses. apparatus for, W .. A. Goo<1year . . . . . . . . .  294.992 Saw elevator, drag, W. J. Perkin . . . . . .. . . . . . . .. . . . 294,804 Tobacco pIn", C. L. Adams . ...... . . . . . . .. . . . . . . ..... 10,\l87 . Hinge,bllnd. J. B.- M erriam . . . .... . . . . . . . . . . . . . . . . . .  295.034 Saw lliing and .etting machine. Detrick & Smith .. 295,115 Tobacco, smoking. B. Leldersdorf & Co. . . . ..... 10,982 AIE N CY WANTED Will take agency for a Hinge, double. C. O. Richm3nd . . . .. . . . . . . . . . . . .. .. .  294.809 Sawllllng machine, I V .  Tucker .. .. . . . . . . . . . .. .. ..... 295.198 Tobacco. smoking and chewing. Gall & Ax . . . . 10,990. 10,991 · . . • 1100d mecblmical In-Holder. See · Culf holder. Lead and crayon Screw driver, A. D. Wallen .... . . . . . . .. . . . . ..... . . 294,828 
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n. P�'ll:£:tpICi. p!�dress A. LEAK. 103 
holder. Seat . See Reversible seat. A pri nte.l copy of the specillcatlon and drawing of 

Hook. See WhllHetree hook: Seed cl"aner, :flax. G. Beal . . . . . . ... . . . .. . .. .. . . ..... 29£,841 any patent In the foregoing l ist. also of any patent RAISING AND MOVING II orseshoe, G. C. Goodloe . . . . .. . . . . . . . ... . . . . . . . . . . .  294,990 SeWing machine cord attachment. J. S. Saokett .. . 295.055 issued since 1886, will be furnished from this office for 25 MASONRY 
Bose coupling, W. H. Bulcroft . . ... . . .. . . . . . . . .  ; . . .  : 295,109 Sewln,pnachlne guide, W . B. Thayer . . . . .... . . .... 295.079 cent.. In ordering please st ate the number and dote 
Hose patch, G. W. Towle, Jr . .. . . . . . . . . . . . . . ... . . . : . .  294,987 Sewing machine treadle, Lockwood & Orrlll ..... . .  295,027 of the patent desired, and remit to Munn & Co. . . 261 
Ice creeper, F. M. West . . . . . . . . .. . .. . . . . . . . ... . . 294,829 Sewing machines, signature presenting mechan- Broadway, New York. We also furnish copies of patents 
Ice machine cooler or refrigerator. W. 1!l berhardt. 294,977 ism for book. E. S. Boynton. , . . . . . . . . . . ..... . . . 294.961 granted �rlor to 1886 ; but. at Increased cost, as the 
Ice niaklng· appar atus, condenser for ammonia, Shaft an,l its bearings, machine, G. S. Gates . . . . . . .  294,989 .pecificatlOns, not being pnnted, muo t be copied by 

M. a.·CeDly .... . . . . . . . ..... . . ... . . ... .. . ... . . . . 294,763 Shearing machine, H. n; Chess . . . . . . . . . . . . . . . . . . . . . .  294,966 l hand, : 
Ice making moohine, Taylor & Pearson . . . . . ... . . . . .  294,935 Shingle machine. Hewitt & James . .  . .. . .... . .  . . .  295,006 Canadian Patents may now be ob tained ·by the 
Ice tongs, W

.
� 
Dimond . , .. . . . . . . . . . . . . .. . . ; . . .  , . . . . 294,975 Sh ips, shaft for steam. S. B. Jerome . . . . . . . . . . . . . . .  2I!4.878 Inventors for any of the Inventions named In the forse 

Inking pad, C. W. Crustslnger . . . . . . . . .... . . . . . ... 294,856 Shirt, J. SlnIon . . . . . .... . . . . . . . . . . ... ... ..... . . . . . . . .  294.991 going list, at a cos t of $40 each. For full ins truction-
Iron. mannflleture 6f wrought, C. Zng . . . . . . . . . . . . . 294,949 Shoe heel, W. & L. Rosshelm .... .... . . . .... . . . . . . . . . 295.058 . address Munn "" Co • • 261 Broadway. New York. Other 
Jack. See Lifting jack. Wagon jack. . Shutter bower and fastener, W. P. Marshall .. . . . . .  294,994 \ foreign patents may also be obtslned. lOtch8ll eablnet, �lIaDDa . . . . . . . . . . .. .. . . . . . . . . .. . 2Il5,120 Sidlng and oel1lng for b1i11dlngs, G. W. Crawford .. 294,!iIiIi Watchea, iewel luppot1.for the bala:no",talfa of. 

BuUdl)1gs.-Descriptlon of some of the more approved meth,,�ds of lifting mas.ive structures lind moving tbem 
�a�y,g:����\�r'ie ��h.re:�nN:t ��v�

n
fe':ri�':.f:e��� moved to some dIstance without accident. Contained In SOIENTIFIC AMERICAN SUPPLEMENT, No. 404. PrIce 10 cents. To be had at this office and from all newsdealers. 

ROOPING 
For b1i11dlngs of every description. Durable. light, easily applied. and Inexpensive. 8<Jnd for _pIe. . 
N. Y. COALTAB CJmawjAL Co� 10Warren St •• Ne� York. 

© 1884 SCIENTIFIC AMERICAN, INC



J'titufifi t �tutrit1tu. 
PHONOCRAPHV, OR PHONETlC SHOR'l'-RAND. 

Catalo;;ue of works by Benn Pittman, with a lph .... 
oet and illustrations for beginners sent on application. 

Address Ph01Wf/raphic Institute, CinCinnati, Ohio. RUB·BER BACK SQUARE PACKING. �QOT�S 
EARLY AMERICAN LOCOMOTIVES 
and Railroads.-By Frank C. Smith. 'rhe Quincy Rail
road . The Mauch Chunk Railroad. The Baltimore and 8�!�i t��r!��fe����a��' �?e �i;p]��;���i��� g����� 
to A merica. Peter Cooper's locomotive ' " Tom ThuIDb." 
'l'he 80utb Carolina road's H Best Friend " and I I  West 
Point." 'rhe Mohawk and Hudson Railroad's " De W itt 
Clinton." r:rhe Saratoga road ' s " Davy Crockett." Bald
win 's  locomotives, I:togers' locomotives. Il lustrated 
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be had at this office and from aU newsdealers. 
ON THE USE OF CONCRETE IN MA-
rine Construction.-Description of tbe method employed 
by French engineors at Port Napoleon, and at Brest; the 
manipulation of large artificial blocks of concrete used 
for submarine construction. Il lustrated with 2 t1gures. 
Contained In SC I 1<1 N T 1 F r c  A M gRICA N SUPPL I,:MENT,. No. 
387. Price 10 cents. To be had at this office , and trom 
all newsdealers. 

Telegraph and Electrical 
SUPPLIES 

Medi cal Batteries, Inventors' l\10dels, Experi. 
mental Work, and fi n e  brass casti ngs. Send for 
catalogne C� E . .J ONES 4� n uO. t.:illcillllati, O. 

It is import.a.ut to us t.hat .YOU mention t.his pa.per. 

SOME OF THE DANGEROUS PROPER· 

���e�tfoU;!·;;:& J. .. ;;'·ate
b
i
l
sp�c�ai �t�d� of l:�u���� ject. Combu stibi lity of dust. Explosibil ity of rapidly 

burning mixture::! when conflned. Cause of explosions 
In fiour mi Ils. The import"nt part played by coal dust 
in extendin:r the effect of fire damp explosions. Power 
or coal dust to propagate tJame and carry it to a dis-
�����l lJ�i 
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jng dust.. Contained in HCU:N1'l li'IC AMElt T C A :-J  SUPPLE
:I\U:NT, Nos. 314 and !J 'i a .  Price 10 cents each. '1'0 be 
had at this office and from all newsdealers. 

ON THE C ARE AN D MAINTENANCE 
ofillridges.-A valuable paper by Theodore Cooper, M. 
!�t·�o;xTd!tiggi�l�i�t�i�o

t:e\:�:�o�i ��iJ��s:
h��dP{t?; 

menns that should be taken for its prevention. Con
tained in SCU:NTIBIC AMI!: H. T CAN SUPPLI';MENT, No. 
387. Price 10 cents. To be had at this office, and from 
all newsdealers. 

THE COMPLETE H O M E. ft���;�s :e��,lr� 
book. New edition.-New bindings.-New i l l ustrations 
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. �hll�d�f�l;ia.Bp�� Dk�s�'�t���:r!���l�VCI���� �'��{�i�l�;.t. , 

ROUND SHOULDERS, OR ANTERO-POS-
terior Curvature of the Spine .-By Vb as. F. Stil lman, M .  �car�'I�ratt�r��t�g�l"ll�����

e sa��JPd�:.����n� ��tc
S
�rilg�; as to how the deformity should be treated b-v mechanical and physical means. Illustrated WittI ::J figures. Con

tained in SCl g :\' T I F I O  AMERICAN SUP PLEl\lE M'l', No. 
403. Price 10 cents . To be ha(l at this office and from 
all newsdealers. 

THE COLOR MARKINGS OF DOME8TlC 
Animals.-By Wm. H. Brewer. A record of many years' 
observlltious on the arrangement of color markings as 
igte��Srj��lffc�
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SClI�N'.r IFIC A M E HICAN tiUPPL I';M E :\f T ,  No. a s.,.. . Price 
10 cents. To be had at this office and from all news
dealers. 

D ES'I' IN 'I' H E  WOIU , ll .  
F o r  Packing t h e  P i s t o n  R o d s  and Val ve  Stems o f  Sleam Eng ines  and Pumps, 

B represents that part of the packing which .  when in use. is in contact with the Piston Rod. 
cre!e:���Ilt�[�� ���:t'o';;�iCh keeps the: part B against the rod with sufficient pressure to be steam-tight, and yet 

This Packing is made In lengths of about 20 feet, and of all sizes from � to 2 inches square. 

N E W  YO R K  B E L  T I N C  &. PAC K I H C  CO. , 
JOHN H. CHEEVER, Treas. N o s . 1 3  & 1 5  P a r k Row, 0 p p. Asto r H o u s e  N ew Yo r k .  

h.��RE���H�E5Tq�!�� O U�N�<?����M �SLO 
T E N S I L E S T f\E N G T H, 3 9 . 2 92 LbS T O T H E  S Q. U � R. E  I N C H  E L A ST I C ITY  9 .71 8 . r ol\  S A L E T O  
T H E  Tf\ADE  I N I N e  OTS.1HIS M ETAL CAN B E  USE D FOI\A�Y AND ALL PUR..POSES. �DO�£SS 402 WALNUT S! PHllAOELPHIA.P� 

" B L A K E'S C H A L L E N C E "  R O C K  B R EA K E R  .. 
Pate n t e d  N o v e " , b e o· I S ,  I S7 9. 

For Macn d aln Road making, Bal lasting of RaJ I I 'oads.  Crushtng 0 1'es� use of Iron F U 1'nnces, 
etc. Rapidly superseding- our older sty£e..q of Blake Crusher on account of its superior strength, ejJici
ene'Y, and s'impZiC'it;y. Adopted by important HaiJway and Mining Corporations, Cities, and 'rowns. ]j'irst Class Medals of Superiority awal·dcd by American Institute, 1879 and 1880. 

BIJA li: E C l t U S H E lt C O . ,  Sole Mul.ers, �ew f l a v e n ,  Conl l .  

CHAUDIERE BRIDGE, OTTAWA.-DE-
scripttoD of a seven-span ruilway bridge recently con-
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ceptions that has as yet been carried out on any rail way 
i�o';.X
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n
E�fd�� from shore abutments. 3,400 feet ; cost, $-'10,000. With 

three illustrations, g iving perspective view of bridge, 
map of locality. and vertical section of river bed and 
shores. Contained in S C I I�NTI1nC AM E Il,IOA N SUJ'PLE
MENT, No. 283. Price 10 cents. To be had at this office 
and from aU newsdealers. 

f. Seibert Cyl inder O i l  Cup Co . , 
A Manu facturers of O i l  

C II I)S for .LocoJll o t i ve, .1I' .... � .. if, IH a:ri l le  a l l d  � t n t i o IHl1'Y 
]�n gil lc C y l i n tle·t 's, under 
the Seibel·t and C ';: ntcs 

Patents, with Sight Fced. 

TAKE NOnCE. 
E The U Sight Feed " is owned exclusively by this company. See 

b��f:d ��:t�]i'sCi:C
e
u�it��u!.r ��'�� 

trict of Massachusetts , Feb. 23, '8'2. 
�i�s��lt:�ls���e!i�r�t�s�o�irllld ii� deSist the use, manufacture , or sale 
g�l�ft��t�����fl�':t�'i��:r��1 1  vig

-
The Sei bel't {)yJ l Uller Oil {)n}l {)o., 

1>3 Oliver Street, Boston, 11lass. 
------

A CEMENT RESERVOIR. -DESCRIP' tion and working dfuffiams of a resel'voi I' of beton ce '" 

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

PUMPING ENGINE, 
FOR 

Dwellings & {)onntry Seats 
8implest ! Cheapest ! Eco
nOmical ! Absolutely Safe ! 
Delamater Iron Works, 

C. H. Delamater & Co., 
Proprietors, 

16 C o ,·t l n n cl t  Street, 
N c \v YOI')i , U. S. A . ,  

And 40 llearbol·" 8t.,  
C h icago, I I I .  

COMPRESSING AIR-BY JOHN Sl'UR� 
geon. An Important paper, showing tbe most efficient 
and economical way of effecting the compression of air 
for use as a motive power. Illustrated with engraving 
of an air-compressor for obtainjng low pressures. Con
tained i n  SCI EN'r I Fle A M E ll. I C .o\ N  SUPPLl�'MgNT, No. 
279. Price 10 cents. To b� had at this ollice and from 
all newsdealers. 

nOOKWAL'l'lm ENGINE. 
Compact. Substantial. Econom
ical, and easily managed : gnar
anteed to work we ll and give 
full power claimed. Engine and 
Boiler complete, including Gov
ernor. Pump, etc., at the low 
Krii{o"JSI!: POWER . . . . . . . $240 00 4% · · . . . . . . . . • .  280 00 6% " . . . . ..... . 355 00  8% . . • . . . . .  440 00 
PY"' Put on cars at Springfield, O. 

ro�n�o���iBg�dtl�r 0�e�fts��}'�11? �fc���D�j Jcgo�;t�ie;e{f�� r�����;;;;p. .. �S�CiI;�;T�'J'�I�O�AMEIl IOAN SUPPL >1 M I':N'l" No. 3SS. Price !ts.for .r ��:�tI!!:��J:e�'I� IR  , . _'J? , be bad at this Office, and from all news-
• .. !.el'll. or balr oll b&ld h •• da ill :l() \o . _ ... . � .. 

JAMES LEFFEL & CO. ,  
Springfieid. Ohio, 

or 110 Liberty St., New York. 

,., �a:�t�e �:rl��ju'l'or �pi��u:; . __ . -----===--:--==-:-----------
51 100. 00. rice per :�:R:'O��th :"�tfo'::·..!;l:r :�:/��v"i 2 ��"'�. 1I lbr � .A. -X-:El::E=l.. 
"" .. ... m .. , . .  i I  . .  ' .  L. A. L .  S1!1I1"H & CO. , Agenls, I'.lullne, 111. Cities, Towns, and Manufactories 

Ih e l l  Qy g 18,�ean ,ElIllSm Ir a 
�IV1\�'�6n�t�f: ihJloV�r�:�:or�VlFI1ftg.a\�pfT���Snya �����tf�'ii 
SI CKNESS 8. life-long study. ] wn,rnw t  my remedy to curl) 
the worst �nses. Becnu se others hRve fai l e d  1s n o  roason for 
not now recei v i n g  1\ cnrs. Sond at onco for a. treatise and a. 
Free Bottle o r m y  I l lfallible rem e dy. G i v e  Express and Post 
omco. It CMt.A yon n ot h i n g  for Il trial. a n d  I w ill cure yOu.  A d d resB Dr. H. G. ROOT, 1 83 Poarl St., New York. 

N E RVOUS DE B I LlTYq��kl��! 
},RENCH HOSPITAL METHOD. Rew �o America.. 
()I vlulc Remedlul Meney. 160 Fulton St .• New Yorlr 

RUPTURE 
266th ED IT ION .  PRICE ONLY $ 1  

B Y  M A I L  POS T PA I D. 

KNOW THYS 
A Great Medical Work on Manhood 
Exhausted Vitality, Nervous and Pbysical DeblUty, Pre
mature DecUne in man, Errors of Youth, and the untold 
miseries resulting from indiscretions or excesses. A book 
for every man, young, middle-aged, and old. It contai ns 
125 prescriptions for alI acute and chronic diseu.ses, pach one of which Is invaluable . So found by the autbor',whose i�W��irh�TltO�l�l:�IJ:i:i�fa�� a

������:bg::rid"li I��!��� 
tiflll French muslin . embossed covers, fu]] gilt, guaranteed to be a flner work in every �ense-rnechn.nlcal, Iiter-���'n��� f;roi�.�i

l°6r
a
ib:�gn��

y
w�tl

h
g� ����3���d�i��� 

l�:����Plr.6i��n���
y 

s$eln� ��w�a&'ofgs�;��'l !��,��
r:d 

the "uthor by the N ational Medical A SSOCiation, to the 
officers of wbich he ·refers. 
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dmt Lancet. 
'l'here is no member of SOCiety to whom this book wil l 

not he useful, whether youth, paTent, guardian, instruct
or, or clerr yman.-Ar(lonaut. 

Addre'f tbe Peabody Medical Institute, or Dr. W. H. Parker, ]jo. " .Bulfinch Street. Boston, Mass., who may be consu lted on all diseases requiring skill and eX
E

er1-
��Me{f'ib�n���r��b:Hn�i�g;s�����:I��s H E A L �ve ;ft��i��\Y.ln 1����nc���t�3IU���cOsSfnlly THYSELF 

Supplied by GR';EN & SHAW 

PATENT TUBE AND GANG WELL SYSTE�I. 

WID. D. Andrews & Bro" 2 3 3  Broadway, N, Y. 
Infringers of above patents will be prosecuted. 

FIRING GAS RETORTS ; T H E  HEAT

�peJlyg:a���� S:o���zre�te�+ ���;��i
c
f;!f:l���!:ir;��gl� to the retorts .of the G lasgow Corporation Gas Works. I l lustrated wlth three figures. tJontained in SCIEN-1' 1 ]j' I C  A�flJ:ltlCAN S U J .) PL I<1!'1I II:NT, No. 4 0 1 .  Price 10 cents. '1'0 be had at this office and fr" m all newsdealers. 

THE CHEMISTRY OF HOPS.-BY R. L. 
Simmons.-Mode of analyzing hops. Constituents found 
tn hops. Lupuline and its chemical composition . Hop 
resin and oil. '1'he bitter pJ'inciple of hops and its physi
ological actIon. Contained in SCI I�NT I FI C  A M E I (.IC.A,N 
S U P PLI<MEN1'. No. 3 7 3 .  P,·ice 10 cents. To be had at 
this office and from aU newsdeal ers. 

WI LT.TA M S PO llT 
Pon� or Panel Plan-
r�' Dog�: %�l�iJ;�

l
;�i 

and Furniture Man
ufactories. For plan
ing Door P a n e l s , 
Cigar Box Stuff, and 
Furniture work , it 
has no equal. 

We use the Ellis 
Patant three purt 
Journal Box and a 
solid f o r g e d  steel head. Two pressure 
bars. Has s t r o n g  
feed. Will plane from 
1-16 to G inch thick. 
Wei[!bt, l,400 lb. 'l'he 
lowest priced first_ 
dass planer in the & HERMANCE, Williamsport, Pa. 

HIGH RAILWAY SPEEDS. - BY W. 
Barnet JJe Van. Description of trial trip of the " new 
departure " locomotive No. 5,000 (made by Burnham, 
I 'arry & Co.), from Philadelphia to Jersey City and re
turn. Account of speed made between stations going 
and coming. Steaming ca.pacity of the new locomotive's 
boiler, water consumed . Best speed made. 81 miles 
per hour. 'rable of speeds in miles per hour of the fast lines in Europe and America. Contained in SCIEN1'IF f C  
A M l� l U C A N  S UPPLEl\II�:\,'.r, No.  2Ll O.  Price 1 0  cents. '1' 0  
be had at this office and from all newsdeale1'8. 

PERFEC'l' 
NEWSPAPER FILE 

The . Koch Patent File, for preserving newspapers, magazlOes, and pamphlets. has been recently improved and price redured. Subscribers to the SCIENTIFIC AM .. ERICAN and SCIENTIFIC AMERICAi\' SUPPLEM E N T  can be 
�flflJi�� 
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f�;grrJt�gg .. SCIEN'l'IFIC AMERICAN," in gilt. Necesaary for every one who wishes to preserve tlie paper. Address 
HUNN & CO., 

Pnblishers SClENXIFIC AMERICAN. 

ASPHALTUM. - A COMPREHENSIVN 
paper treating of its geological origin, mode of prepara
tion for industrial purposes , and most important n,pplications. Bitumen, Chemica.l Composition, and Physical 
Properties. Geographical flistribution. Geological origJn . Formation of Asphaltum. Bituminous mastic. 
Uses and appl ications of Crude Asphaltum. M ode 
of preparation for sidewalks u.nd pavements. Appli
cations of llituminous Mastic or Cement. Asphalt 
as a preservative against fires. I l lustrated with en
gravinO's, showing the probable formation of asphaltum 
in 80ft 1imestone strata ; tbe construction of pavements 
fl'Om crude asphalt at Paris. and the mode of mak
illg sidewalks. Contained jn SCIENTIFIC AM ERICA N 
SUPPLEME N '.r ,  No. 2 7 .;. Price 10 cents. To be had at 
this Office and from a l l  newsdeal ers. 

TRANSMISSION OF POWER TO A-DIS 
tance.-By Arthur Achard . A paper rQa(j before the 
Institution of Mechanical Engineers. Being a summary 
of the practical results obtained in the transmission of 
power to a distance by different modes. I.  'rransmission 
of Power by Wire Ropes, and the formulre for calcul", 
tion. II. 'rransmisgion by Compressed Air,with formuloo. 
HI. 'l'ransmission by Pressure Water, with formulre. 
IV. TransmiSSion by Electricity. General results ob
tained by the several methods . '1'hi8 is one of the most 
valuable, practical, and comprehensive papers on the 
subject recently published . Contained in SCIENTIFIC 
AM EUrcAN S U P P l .ll::: i'ol I!:NT, Nos. �74 and � 7ii .  Price 
10 cents each. 'l'o be had at this office and from all '":)Awsdealers. 

NOTICE to USPl'S of Steam I'nmps. 
We bave received following letter in 

rega.rd to one of our No. 5 "  L "  ($16) 
��
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e
��i:t���l����tghli�I!�ICh �ipe 

a VAN D·;J��;�N��l'�i�.r��l!c��n�i�i���; 
U Money could not buy the Jet of us 

unless another could be had .  1 would 
not give your No. 1'; ,I L "  for a $iOO pump. 
equa.l distance to rafse. 
. . N. A .  Litchfield , Supt. Mich .  8late Co." 

We make 'ren Si,es of these Pumps. Prices $7 to $75. 
Capucities 100 to 20,000 gallonslJer hour. State for what 
purpose w��� :ij��eE�f� '1�11}91�,U�?I;�����R�·� .. 
BALDNESS.-BY GEOllGE H. ROHE, 
)1.D. A brief but Hi[!hly Useful paper, showing the 
. causes of Baldness, how Dandruff is prodnced , why the 
Hair falls off, with explanations of Kafosi's Prompt and 
Effectual Hemedy and ltecipe for the same ; together 
'with Directions and General Advice for Preventing 
Baldness, Restoring and Preserving the Hair. ':rhis is 
gg�c���?,i'g,¥g�tJ;�:t�e!trg�

t
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Contained in SUPPLE>lENT 1 6 1 .  Price 10 cents. 

HOLTZ INDUCTION MACHINES.-A 

ri�s;
r
:g��h�n�

f ;;g���fy n;�p�::J�;n���sH��ti�ew\¥guin 
a.ccount of the author's experiments to determine some ilbscure pOints in the operation of the apparatus. lllus
trated with 7 figures. tJontained in SCIENTIFIC AMERI
CAK SUPPLEMENT, No. 32 1 .  Price 10 cents. To be had 
at this office and from all newsdealers. 

SOUTHWARK FOUNDRY & nIA{)HINE {)ODIPANY, 
430 Wash i n gton A v ell u e, P h i l adelphia, 

E n g i n ee rs & M ach i n i sts, 
BlowIng Engines and Hydraul ic Machinery. 

SOle makers of the 
Porter·Allen Antomatie {)nt-otr Steam Engine. 

:J3 L.A.ST. 
IRON REVOLVERS ,  PERFECTLY BALANCEb, 

Has Fewer Parts than any other Blower. 
P. H .  & F. M .  R O OTS, M a n ufacturers, 

CON N ERSV I LLE,  I N D. 
s. S. TOWNSEND, Gen. Agt. ,22 Cortland St. ,  9 Dey St .• 
COOKE & C O . ,  Sellin� Agts . ,  22 Cortland Street. 
i.AS. BEGGS & C O . ,  Selling Agts. 9 Dey St.·eet, 

NEVV y��:u:.. 
S E N D  FOR PR I CED C A T A LO G U E. 

THE HAI R ;  ITS USE, A N D  ITS CARE. 
-By Jol1 n V. Shoemaker, l\'1.D. A valuab le papel' de
scribing the bnir and its important functions, and sug
gcstiug the prOlJeJ' manner of pl'esel'viT lI;( i t  in a. l iealtby 
state. ('on ta iued in SCIENTIl!'IC A l\I E l t i C A N  SUPPl.II;
l\IEN'J',  1\0. 3S�. Price l tl cents. To be had at this of
fice, and HOW all newsdealers. 

PROGHESS OF THE NICKEL METAL-
Jurgy.-By 'WiIliam P. Blake. 1.'be dlscovery of the met·
al n ickel in a pure state commercial ly unknown until 
within a fe w years past. Use :;f n ickel for coin�. Nickel 
plating. Distribution of nickel ore in the United States. 
Wrought nickel and its applications. Production of 
sheet nickel. Nickeled iron in sbeets and its apphcation. 
Contained in S C l J<; N'l' I F IC i\ M Jl� H .H"A N SUPPL I';l\1I': N'l', No. 
3 96. Price 10 cents. To be had at this office and from 
all newsdealers. 

THE SOLAR ECLIPSE OF MAY 6,  1 883. 
�n����:;���g��.Jl�

e
gl�EfPe°j��I?'�e�Jtl�il�8���fin�1¥:I���:: 

and the phenomena of the solar eclipse as observed by 
them on .Mn,y G. An interE'sting paper. Contained in 
SCIENTIFIC Ani "UlCA N S U l'PU:MENT, Nos. 4 0 0 ,  4 0 1 .  
Price 1 0  cents each , or 20 cents for the two. '1'0 be  had 
at this Office and from all neWSdealers. 

WIT I mRB Y, R U G G  & RICli A  ltDSON . Manufacturers 
of Patent Wood Working J' l acllinery of every descrip
tion. Ij�acilitie8 unsurpassed. Shop formerly occupied 
by R. Ball & co., Worcester, 1\1ass. Send for Catalogue. 

C O L  0 R I N  ARCHITECTURE.-B Y 
George A itchison . A lecture on color IlS applied to the 
outSide of bu ildings, treating of the POSition color holds i�t���d �to

t
�?n��h�t����!�i3n���� !p���!

n
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enhance the beauty of buildings. Contamed in S( T F. N .  
TT FIC AM I':llrCA N Sl JPPL]�l\JEN1" No .  381 . Price 10 
cents. '1'0 be had at this office anel from all newsdcalers. 

ALL�E: CASTINGS FROM SPECIAL ERN '> � � 1\ ct AND fi NE GRAY IRON ALSO STEEL 
D fiNE TINNING J� PAiT 

S FINI SHING . NNIN G -<:' J TtlO�LEHIGH AVE 8( AMERICAN 5T PH ILA Atoi� 

$5 to $90 per day at home. �amples worth $5 free. 
r.J A ddress STL'\' SON & Co., POl'tland,Maine. 

LEA THER DYEING-COLORS AND 
shades appl icable to. A vuluablC technical paper by Eug. N. BeHer. Properties of light. 'I'h e  primal'Y colore. �O�����iSti���: S�!'��du�� biIgts�����u�ls ���u1��lthsJ�iie�� 
AnHine dyes not suitable for IentileI'. Containecl 1n SCI
ENTIFIC A M EUICAN SUPPLKMEN 'I" N.1 . .lJ.O�). Price 10 
cents. To be had u,t this Office and from all newsdealers. 

PAT E N T S .  
ME�SRS. MUNN & co .. in connecti on with the pub

lication of the SCIENTll.<'1C AM lnucAN, cont inu e to ex
amine Improvements, and to act as Solicitors of Patents 
for 1 nvel1t Ol'S . 

In this l i n e  of busines& they have lind thi1't1l·eigl!t 
yeaTS· expe1'ience, anti now have unequaled facilities for 
�he "'prevaration of Patent Drawings, Specificat.ions, and 
tbe prosecution of Appl ications for Patents in the 
United fltates, Canada, and Foreign Co untries.  Messrs. 

Munn & Co. also attend to the preparation of Caveats, 
CopYJ:ights for Books. Labels, Reissues, Assignments, 

and Reports on In fri ngements of Patents . .'\ J l  business 
intrusted to them i s  done with specia l  care and prompt· 
ness, on very reason able terms. 

A pam ph let sent free of charge, on application ,  con· 

taining full information ahout Paten ts and how to pro. 
cure them ; d il'ectiol1R concern ing Lnbels, Copyrights, 
Designs. Pluents, Appeals, Reissues, Infringements, As. 

sign men ts, Uejected Cases , Hints on th e Sale of Pa
tents, etc. 

We al80 send. free q.' charge. a Synopsi s of Foreign 
Patent Laws, showing the cost and method of securing 
patents iIi all the princi pal countries of the world.  

lU UNN &: CO.,  Solicitors o f  Patentl!l, 

261 Broadway, New York. 
BRANCH OFFICE.-Corner of F and 7th Slceets 

Wa8hiDgt�n, D. C. 
• 
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I n s i d e  IJau-c, each i n se.'ti on .. .. ..  .,.� cent s  fL l ine.  
U ncli P a u e .  e a c h  i l l 8e l' t i o H  - - - 8 1 . 0 0  a li n e .  

( About eight words to a line.) 

FJngravings may !!ead advertisements at the same rate per line by measurement, as the letter press. Adver- I 
tisements must be received at publicati(lf! office as early a8 ThursdaY 'llWrning to appear in next issue. 

6C O L U M B I A  B I CYCLES 

AND T R I CYC L E S .  
New Illustrated (36 pagel Catalogue, 

. 
giving full description of tb ese ma
chines.  sent for 3 cent stam p. 

T i l E  l'O P E  IIl' F ' G  C O . ,  . 597 Washington St., Boston, :rtlass. 

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

'l'h e lllost sliccessfu l  Ln bl'icatol' 
for Loose " u l l eys i ll  u se. 

VAN I l U Z E N ' S  I'A'I' E N T  

L O O S E  P U L L E Y  O I L E R . 
Higbly recommended by those who 
have used them for the past two 
years. Prices very reasonab le.  Every 
user of machinery should have our 
.. catalogue No. 55 j" sent free. 
VAN DUZEN & '111FT, Cincinnati, O. 

Doub le Screw, Paral l e l ,  Leg Vises. 
MtLdC and WARR A N'fED stronger than any other Vlse 
by EA l>LE A N V I L  W O R n. S only, 'J'remon, l!Ii. J .  All BoOkS o n  ElectriCity cheap. School ElectriCity, N,Y. 

A S BE S'l'OS n O PE PA C KING, 
A S H lcS'I' O ";  W J (J K  PA C IU N G. 

A S I " ':S'I'OS F I . A 'l' l'A C Ii. I N G, 
A S HES'I'O S  S H J<:A'I' H I N G S, 

A S I J J<: S'I' O S  G A S R E'I'S. 
A S IJ J<:S'I' f I S  B U l I . D I N G  FE LT. 

Made of strictl y  pure Asbestos. 

H. W. JOHNS  M'F'G CO . ,  
8 7  M a i d e n  L a n e ,  N ew Y o r k ,  

Sole Manufacturers o f  H .  W . .Joh ns' Genuine 
A S IIJo:S'I'OS J,f(t U I I) J'A I N TS, R O O F 

l' A I:�'ij' Il�:W.��rGb��J��tlkG�.Il'E 
FI IU: l ' ltHH F (,O A 'J' I N G S, 

C.Eil'I I� N 'l'S, E'l'U. 
Descriptive price lists and samples free. 

�:M: • .A.. F.I[ .A. :R.:R.:rs. 
Pl"ovMellce, R. I.  (l>urk St.), Six minutes' walk West from station. 

Ori g i n al and O n l y IJlli i del' of t h e  

H A R R I S · C O R L I S S  E N C I N E ,  
With Harris' I'at. Improvements, Hom 10 to 1,000 H. P. 
Send fo r copy E n g i n e e r ' s  a n d  Stea m U s e r ' s  

M a n u a l .  By .l .  W .  H i l l ,  M . E .  P r l ce S I . 2 5 .  

H A RTFO R D  
STEAM B O I L E R  

Inspection & Insurance 
C O M P A N Y .  

W . Il . F R� N II IJ I N . V .  P res' t .  J .  DJ . A l. LEN ,  P res' 1 .  
J .  n .  P I E RC E ,  S e e' y .  

T h e " M O N I TO R . "  
A N .; W  I . l Wr l N G  A N I I N U N -

1 . I F 'l' J N G  I N J I<;(J'I' U lt .  

,It;!.., ,.. 

"'III 

Best Botler Feeder 
In the worl d . 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

A hw l�ll l e l i t  

E J E CT O RS 
OR 

Water Elevators, 
For Conveying 

Water and LiqUId, 
I�Dtellt Ollcn, J�u. 

brlcntor8. etc. NATHAN MAN UFACTURINQ COMPANY, &DiI fi>realaiog1l.. 92 It. 94 Liberty St. , New York. 

JENKINS' PATENT VALVES, 
Gate, Globe, Angle, Check, and Safety. 

MANUF A.CTURED OF BEST STEAM METAL. 
A re the acknowledged standard of the worl d. Have heen in use since 1868, under all possible conditi�!!;\���i':til;�p�s�i{:�:�ce th at v a lves are 8tnlllpC(1 " J e n k i n s  Bl'OS." 

JEN"�XN"S :BR.. C> S  • •  
7' 1  ... T o h n  Street, N c \v ·'H-rO'!i::. Send for Price List ·'A." 7 9  K i lby Su'cet. B o s t o n .  

James Boyd, P b tladeJ phia. Pa. "' G E N T S  : Pon� En�ineeriD7 <?o .• St. Lquis, :Mo. 
Rees. Shook & Co . .  Pittsburg Pa. Ahr & Ryan, LouisviJe,Ky. MarlUette I�o n W  k s 90., ChlC�g'O, Ill.  
Gibson & Clark .Cincln n ati, 5hio. .J". ..... .A. \ion, Detroit, Mich. B

.
mnd & RClchard , MlDneal>0hs, !IU nn. 

Chafer & Becker.Clevelan(l ,Ohio. \ '  ....... . <oJ S' ; i<;ago, Ill.  . Engl Jsil Br?;hefs. Kansas City. M.O . 
Dunham, Carrigan & Co. " .,,-.:7 � � va.. Hendrie & BolthoJf M f g Co., Denver, Col . 

I�ff' � "' ;::, � C""� 
/)� � ,�, , 00 � , � lIP 

:l �,7. �. �.O�\JI 
.... _� 0 . _ "'. '''''''-.c-- -

• MUSICAl ....................... O PT I CAl  
R I  M EC H A N I CAl,&c ' FREE  CATAT.OGUE 

ORGAN INA (J O . l'hiiada, I'u 

SHEPARD'S ()ELEBRA1'ED 
$60 

C utti n g  Foot Lathe ,  
Foot and Power Lathes, Dril l Presses, ���?��S'i�:;:tAb��n��6�::,' ��Yi���!s�e

a
t�: 

Send fot· catalogue of outfits for a ma
teurs or artisans. Address 

fl. j .. S l I E I ' A  lUI ,� CO .. 
34.1 & 343 We�t It-'ront St. ,( ) i  1 1 ( ! i  1 1  II I I I i, o. 

[f1" �(E" �1�)1'17'Jtt'T!!!. AND CLAY RETOR.T,S ALL SH�ES 
If' �1.l1J� !QJfil\"�rl\.-:::: BORGNER & 0 BRIEN .-=-

23 !..!! S T ,  ABOV E R'AC E .  P H I LA D E LP H I A .  

METAL WORKING 
MAC HINERY 

LAT E S T  I M P R OV E M E N T S .  

GOULD & EBERHARDT, :L"iI'E� .A.:R.H., :N. iT • 

H E A D  R O U N D I N C .  

BARREL,  KEG, 
HOGSHEAD, 

AND 

S tave Machinery· 
Over 50 varieties 

m a n u f act n r e d  by 

E. & B. HOLMES, 
Bll fr.d o, N .  Y. 

el:;d�i:��o�?:.lj .� or flnlt��£;.G��r��r.�e�a
{?�;�ct ur-

\Vheels and Rope for conveying power long distances .  
Send for circular. . 

FOSS I L  M EA L  T U B ES 
lor Cold Water and Refrigerator Pipes. 

FOSS I L  M E A L  C O M P O U N D  
for Lining of Icehouses and filllng i n  of Safes. 

Send for Circulars • 

FOSSIL MEAL CO. , 
48 Ced a r  St reet, 

N ew Y o r k .  
Reliable parties, d esiriug to take t h e  A gency for their 

respective territory, will apply i n  writing, giving refer
ences. 

SPEAK I N G  TELEPH O N ES . 
Tim H1 ERlUAN IIELL 'l'EI .EPI ION E UmI PANY, 

W. H. FOrtDES, W. R. DRIV Ir.R, TB II:o . N. VA IL, 
President. T[?·easwre-r. Gen. Manager. 

Alexand er Grabam Bell ' s  patent of March 7, 1876, 
?�f;gi�� i�1�r���g:�lo�Oc:�t��e/i'e{g;bo��:'�¥ta�a:�t 
the voice of the speaker causes electriC undu lations 
corresponding to the words spol<en.  and which articula. 

��g�scf����;i�i��i��� tr����]�t:�g�h�b �&. gj�c:�Tit�:;i 
r;:��lIg��:�;�I\� t8a�:;�1�at;b:e����i�fn�� i�i�:�ab%� 
cuit on fi nal hearing in a conte�ted case. and many in
j unctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake.  I'helps, Watson . and others. !fey:g�g�i:s

e 
f��tf�����: t����b���,

0�n�Pi6��:ti��8�ems 
can be procured direct.ly or through the authorized 
agents of tne comnaoy. 

A l l  telephones obtained except from thi s  company. or 
Its authorized licensees. are infringements, and the 
makers. seners. and userS' will be proceeded against 

Information furnisbed upon application. 
Address all communications to the 

A IU E JU C A N H J<: J . J . 'l'E J . l·a' J H I N E  C 0 1lU'A N Y, 
91) IH i U. SU'eet, ll0810 1 l ,  ll I ass.  

-Gs�l�n�n�,�,lt�M!������ � 
Half horse power will pump 500 gallons of water 1oo feet OF THE 

MASSAC H U S ETTS C H ARITABLE  
M ECHAN I C  ASSOC IATI O N .  

F I FT E E N T H  E X H I B I T I O N ,  1 884. 
The Massachusetts Charitable Mechanic Association 

announces that its Fifteenth Exhibition of the A rts. 
Manufactures, Inventions, and Indust.ries of America 
will open early in September, 1884, and continue for Dot 
longer than ten weeks. 

/].lb e  fin e  permanent building of the A ssociation, On 
H untington Avenue, has been considerabl y  improved 
as to its intern!tJ details, and will be i n  full readi n ess 
for the receipt of good s  one mouth before the day de
termined upon for opening. 

Special prominence will be given to the exhi bits dis
playing th e greatest novelty ane\ progress in i nvention 
and production. 

No charge for space or pOwer. Applications for space 
may be ftled now, and they will be acted on in the order 
of receipt. Allotments will be m a de a.t an early day. 

C H ARLE S R. MoL EAN, P.resident. 

Address applications and other communications to 
MASS. CHAU, MECHANIC ASSOCIA'J'ION, 

P. O. Box 2361 ,  BOSTO". MASS. 

of Ih •• ng!no. 

LUBRICATOR, VTS ! H I. E  II IWI' 
Is �unranteed to be 

1. A perfect insurance 
Va��:�ell�� Cy��!�:f al��' 
Governor Valves 01 the enr.nI�' 

will pay for itself 
iDeixmontbs, in the sfLving 
Of3�iitco�itn�!u��ki��re 
sheed in the revolutions or 
:w� e�fr�k'e:'y ��o�i�:�� 
thuB increaaiJlg the P!l:wer 

lof'l'd by Holland '" Thompson, 2 17  River St., Troy, N .Y. 

higb per hour with 25 feet of gas. $ .  t.f. � · 
POWER J) E'I' E It ll'I I N E I) HY A C 'l' U A l ,  TEST. �ltn 1 tt _" Ulttltan Cull and see them, or for circulars and prices address '" � , THE CO N TI N ENTAL GAS E N G I N E  CO. ,  FOR I SS4. 

No. 23 1 IJ ltOA I) WAY, NEW YORK The lIIost POI, n la l' Stie u t i lic !'aJler i ll Ihe World. 

PIPE COVERING. 

Fireproof N on-conductlng Coverings for Steam Pipes, 
Boilers. and all bot surfaces. Made in sections three 
f��t long . .  Easy to applf. A shest o s  II I a t erill l s
Il lbel" 111 1 l lboard Paclnng. a l l el C e m e l l t .  

O H A L M E RS-S P E N C E  C O .  
41 9-421 Eigh th S t  • •  N ew York. 

rHE ' DINGEE ' & - CONARD CO'S 

ROOLSES 
The o n l y establishment maki ng a S P ECIAL B U S I N ESS o f  ROS ES. 60 L A R C E HO USES 
for ROSES alone. We C I V E  A W A Y , ln P re m i 
u m s  and Extra s . more R OS E S  �an moBt .eBtab, 
lishments grow. Strong Pot Plant'! 8Ultablefor lID!".,. 
diate hloom delivered safely. postpald.to any post-ollice. 
5 splendid varieties, you r chOice, all iaheled, for S I ;  
1 2 for S 2 ;  1 9  for 13; 26 for S4; 35 for S5; 7 5  for 

'�1!�Je� t����s��o p�,�e,��t
'
t;'il?u���et;i���l� 

. .  T H E  UINOEE 4< CONARD CO.  , 
Rose Growere. . W .. i Grovo, 011 •• 10< 00,. h, 

ROO FI N C. 
�'or steep or flat roofs. Applied by ordinary workmen 
at one·tlilrd the cost of tin. Circulars and sam pi es free. 
A gents W llnted. T. NEW, 82 JI,ll!p Street. New York . 

O n l y  8 3 . !.l O  a Y e n r, i ll e l u cl i ll g p o 8 tage. Weel<ly. 
�2 N u mbel's at ''Y eal". 

T h i s  w i d e l y  c i rc u l o t e d  and splendldly lllustrated 
puper is published weekly. Every number contains six
teen pages of useful informatton, and u. la.rge number of 
or1giIw.1 engravings of new i nventions and discoveries, 
r�preseDting Engineering Works, Steam M achinery, 
New Inventions, Novelties In MechaniCS, Manufactures, 
Chemistry. ElectriCity, 'l'elegraphy.  Photography, Archi
tecture, Agriculture, IIorticulture, N atura l HistorY, etc. 

A l l  C l os8es of Reader" find in the ilCIEN 'l'IFJO 
AMERICAN a popular re8'!tme of t h e  best SCi entific in
formation of the day ; and it is the aim of the publishers 
to present it i n  an attractive form, avoid ing as much as 
possible abstrnse terms. To every i n telligent mind, 
this journ a l  affords a constant supply of instructive 
reading. It is promotive of kno wledge and progress in 
every community where it circulates. 

Tel'nl S o f  :S ll bsc ri l)t i o l l .-0ne copy of the SCIEN

TIFIC AM I';UICAN will be sent for one year-52 n umbers
postage prepaid, to any subscriber i n  the United States 
or Canada, on receipt of l ln'ce d o l l H l' 1'j  1l 1 l d  I we l l l Y  

cents b y  the publishers ; siX months, $1.60 ; tbree 
months, $1.00. 

C l ll hs.- O n e  ext .. a copy of the SC I E � T I }' 1 C  AAumI
OAN wllJ be supplied grati S for every Chlb of five S'llbscribers 

at $8.20 each ; additional copies at same proportionate 
rate. 

One COpy of the SCI EN�'IFIC AMERICA 1\' and one copy 
of the SCIE�TIFIC A�rERICAN SUPPLEM I'N'1' will be sent 
for one year, postage prepaid, to any subscriber In the 
United States or Canada, on receipt of seven dollars bv 

the publishers. 

�'be safest way to remit is by Postal Order, Draft, "r 
Express. M oney carefully placed i nside of envelopes, 
securely sealed ,  and correctly addressed, seldom goes 
astray, but i s  at the sender' s  risk. Address all letters 
and make all orders, drafts, etc. , payable to 

:r:v.r::UNN & COo. 
26 1 B ro a d w a y ,  N ew Y o r k .  

'1'0 }<'Ol'ci gll S n bscl·ihel's .-Ullder the fac!l!t1es ot 
the Postal Union. the SC I ENTIFIC A'Aflo;R I OA.N Is now sent 
by post direct from New York. with regularity, to sub
scribers I n  Great Britain .  lndin.. Australia, and all other 
British colonies ;  to France, Austria, Belgium ,  G ermany, 
Russia, and all other European States i Japan. BrazU , 
M exico, and all States of Central and South America. 
Te:rms, when sent to foreign countries, Canada excepted, 
$4, gold, for SClEN'l'IFIC A1\u:nICAN, one year ; $9, gold, 
for both SCIENTIFIC AlIERICAN and S UPPLEMENT for 
ODe year. This includes postage, w hich we pay. Remit 
by postal order or draft to order of 

MUNN & CO. , 261 Broadway, New York. 

PRINTING INKS. 'rHE " Scientific American " is printed with CHAS. 
ENEU JOHNSON & CO. '8 D<K. Tenth and Lombard Sts. Phila . ,  and 47 Rose St . ,  opp. Duane St., N. Y. 
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