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AP.PtICATION OF ELECTRICITY TO TUNNELING. 

The progress that has been made in recent years permits 
now of executing the most varied works, thanks to the trans
port of motive power by means of dynamo-electric machines. 
For the piercing of subterranean galleries in mines, in tun
nels , etc., the new process is called upon to render the most 
eminen t services and suppress those cumbersome or too primi
tive apparatus that we have hitherto been obliged to employ . 

As regards boring, certain rocks present great difficnlties, 
and for this reason the systepls adopted differ according as 
the galleries are to be opened througll crystalline or non
crystalline or refractory rocks. TlIe first include quartz, 
granite, and limest.one ; the second, clay, chalk, coal, etc.; 
and tbe third, porphyry. and hard rocks. 

In cases where the rocks are intractable and refractory it 
is necessary to lIave recour�e to explosives, and to drill blast 
holes, which are then charged in different ways. The olllers 
may be attacked with iron or steel tools, such as the pick 
and rivelaine. 

When it becomes necessary to use po wder, holes have to 
be drilled t.wo to rour centimeters in diamet.er and from 
0-3 m_ to 1 m. in depth, into which are introduced cartridges 
that are afterw.nrds ignited by a fuse_ In order to form 
these holes recourse is had ,to a steel jumper and a hammer. 
In measure as the work goes on the hole is filled with sand 
moistelled with water. Finally the contents are removed 
with a scraper, the cavity is dried with oakum, and the car
tridge is introduced and rammed down with clay. Formerly 
the primer was pulled out by menns of a string, but as tllis 
was capable of occasioning accidents, it has for a long time 
been customary to employ a slow match so as to give the 
workmen plenty of time to get out of the way arter it has 
bepn lighted. For t.amping, it was formerly the practice to 
use a hollow tamping bar, wllich permitted of the passage of 
the. fuse through it without compl'I�ssion. At present, opera

tions are much simplified by the use of compressed powder, 
which is to be found in the market in ready-made cartridges. 
The quantity of powder to be used is from six to seven.kilo
grammes pel' cubic meter of qnart.z to be blasted. 
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For refractory rocks dynamite is much better, but costs 
more. According to circumstances, we employ three num
bers of this, which differ in their cc)mposition_ The first 
contains 75 per cent of nitro-glycerine; the second, 55 per 
cent, and the third, 40 per cen\. We may also use gummy 
dynamite; wllich contains as much as 95 per cent of nitro
glycerine. By these means we not only obtain a fracture, 
but the rocks are shivered to atoms and may therefore be 
more quickly removed. 

When it is desired to drill slop ing holes rotation is su bsti
tuted for percussion, and then the tool used is a sort of pipe 
that carries at its extremity a ring provided with steel teeth. 
Bu� this process is extremely slow, and the diamond drill 
answers much better. This consists of a steel tube whose 
terminal crown is armed with teeth made of black diamond. 

The debris removed pass through the central aperture, and 
the desired result is attained much more quickly. 

In drilling slanting blast holes it is necessary to measure 
by eye the line of least resistance in order to determine the 
quantity of powder to be used in cases where granitic rock 
is being operated upon. For lines of least resistance 
of 0'6 m., 0'9 mo. 1 '2 m., and 1'5 m., the charge should 
be respectively 102, 378, 906, 1 ,750 grammes. In sum, 
the charge should be approximately equal to half the 
cuhe of the line of least resistance expressed in deci
meter�. 

In horizontal galleries the work begins by an excavation, 
and above this the blast holes are drilled_ 

Numerous systems of rockd t'il ls have been employed, and 
up to the present time th�y have been run with compressed 
air. One of the principal is tllat of Dubois Francois, in 
which the rotation of t.he drill, instead of being continuolls, 
is made alternating by means of a ratchet wheel and clicks. 
For excavating the shafts which permit of descending to 
tile point where the subterranean galleries are to be openerl, 
the same processes are employed, the rock being cut out in 
tlle center and blast holes being drilled all around_ 

Rock cutting, which is employed only in largfl exploita
tions, is performed by rock drills-apparatus wllich move 
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on rails an.d which are provided with a revolving toothed 
wheel. Of these machines, wbich are capable of operating 
only in a gallery that bas alr'eady been commenced , one of 
the principal is Winstanley's. These apparatus yield es
pecially important results in cases where soft strata are 
operated upon; as for example, in such work as that of the 
Channel Tunnel, where t.he density of the material is 
scarcely greater than that of Stilton cheese. But machines 
or this kind are always cumbersome, and their starting gear 
quite complicated. By the use of electric processes the re
sults obtained are more satisfactory from every point of 
view. 

TlIe accompanying engraving shows how a dynamo ma
chine is employed for drilling blast . holes. The apparatus 
is mounted upon a base provided with wheels, and, in a 
well conducted explo i tation, these latter are placed upon 
rails which are laid in mea�ure as the work progresses. 
The base carries four threaded uprights, which pass through 
the lower part of tlle frame, so that the machine may be 
firmly fixed by nuts and raised by wedges to variable 
heights. To the axis of the machine there may be fixed a 
steel drill or other boring tool, which is set in motion by 
the motive power from a generating machine ontside of the 
gallery, and connected with the other by electric conduc
tors. This is, as may be seen, a transportation of power to 
a short distance by means of electricity. 

At the International Exhibition of Electricity, in 1881, an 
apparatus of this killd was shown by Mr. Taverdon. In 
sum. electricity now permits of doing away witll apparatus 
run by steam or compressed air, and gives us machines that 
are much less cumbersome and that nre consequently capable 
of being easily managed, a thing that is of great importance 
in mining operatiolls. 'l.'he use of electricity will prove very 
economical when tlle motive power can be furnished by any 
waterfall ill the vicinity of the scene of operations, and a 
complete illumination of the wcrks may be effected by ml'ans 
of an electric dist.ribution furnished by the same generating 
machine that actuates the apparatus employed for drilling. 
-La liumiere Electrique. 
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ScieutIfic ,imerican Export Edition. 

Jtitltifit �tUtrita •• 
TRE NULLIFICATION OF THE PATE NT LAWS. 

It is a common averment of inventors that in the absence 
of a reasonable hope of SUbstantial reward, made possible 
by the exclusive control of their in ventions as guaranteed by 
the patent laws, they would rarely have the. will or the 
ability to devote to the practical development of their ideas 
the time and labor and money usually necessary for their 
realization. 

Accordingly, to lessen in any way the stimnlus which the 
law gives by protecting patentees and manufacturers under 
patent rights, is to strike at the very heart of the system as a 
means of encouraging useful in ventions. If inventors can
not enjoy the fruits of their labors in this .direction, they 
will naturally turn their thoughts into other channels, and 
that would be equivalen t to a suspension of all progress in 
American arts, and our speedy decadence as a m anufacturing 
nation. And seeing how largely our agricultural i nterests 
are bound up with and dependent upon our manufacturing 
i nterests, it is obvious that our pre-emiuence in this field also 
would not be long sustained, if our inventors were to lessen 
their efforts. 

There would be little need of reciting undisputed truths 
like these, if the urgency of private interests did not con
tinually threaten to override pu ulic interests, and the desire 
to gain favor with local powers induce legislators sometimes 
to act without due regard for the larger interests of the 
nation. 

Under the guise of amendments looking to the correction 
of real or pretended evils i n  the working of the patent laws, 
Congress is annually beset with bills that would practically 
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machinery, and other things for the exclusive use, manufac
ture, and sale of which a patent has been or hereafter may be 
granted." 

Assuming that the existing laws are inadequate for the 
protection of the parties d escribed, nothing would seem more 
fair and reasonable than the enacting of a l aw to that end. 
Un fortunately it is not that end, bllt the reverse which the 
bi ll in queslion would secure. Everything turns on what a 
"bona jide " man ufacturer or user may be. 

In all sincerity, the on ly man who can manufacture a 
patented article in good fai th is he in whom is lawfully vested 
the right to man ufacture it, as provided by the patent laws. 
Whoever has not properly acquired such right, 01' has not 
substantial reasons for believing that he has law fully ac
quired it, cannot possibly proceed in good faith to manu· 
facture an article presumedly the exclusive propert,y of 
another. 

In the face. of this obvious truth the bill in h alld calmly 
bases good faith on the absence of a written n otification by 
the patentee of the existence of the paten t. The first sec
tion of the bill runs thus: 

" Be it enacted by the Senate and House of Representa-
tives of the United States in Congress ass embled, that n o  
person, corporation , or  joint stock a�sociation, w h o  shall in 
gopd faith purchase, use, manu facture, or sell any article ,  
machine, machinery, or other tiling for  the exclusive use, 
sale, or manufacture of which any patent has been or bere
after may be granted to auy person, persons , or corporation 
whatever, shall be liable in damages and otherwise for an 
infringement of such patent uutil after written notice' of tbe 
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Scarcely less fatal to all that is valuable in the patent 

laws are such measures as are proposed in House Bi lls n um
bered 311 and 419. The latter provides that " hereafter in 
any suit brought in any court having j urisdiction in patent 
cases for an alleged use or in fringement of any patented 
article, device, process, i nvention , 01' discovery, w hl're it 
shall appear that the defendant in the suit purchased the 
same in good faith for his own personal use from the man
ufacturer thereof, or from a pers on or firm engaged in the 
open sale or practical application thereof, and applied the 
same for and to his o w n  use, and not for sale, if the plain
tiff shal l  recover a j udgment for five dollars or less as 
damages, the court shall r.djudl!:e that he pay all costs of 
suit ; and if the plaintiff shall not recover the sum of twenty 
dollars or over, th" court shall  adjudge him to pay all his 
own costs, unlcRs it shall also appear that--ihe defendant at 
the time of such purchase or practical application had 
knowledge or actual n otice of the existence of such patent." 

The first section of No. 311, introduced by Mr. Calkins, 
of Indiana, is substantial ly the same as the foregoing, but 
the second goes further and provides that at the commence
ment of the suit the plaintiff shall give bond to pay all costs 
and attorney's fees adjudged against him; an d if the dafend
ant shall finally prevail, the court shall allow costs and a sl1m 
not exceed ing fifty dollars for connsel fees to the defendant. 
Also that a failure to give such bond shall be ground for the 
dismissal of the suit. 

Bearing in mind the fact that a very large proportion of 
all patented articles are sold for less than twenty dollars, it 
goes without saying that a law like either of those we have 
cited would deprive a very large class of  patentees of any 
hope of profit from their inventions. With such marked 
and positive d iscrimination agai nst them in the courts, not 
one patentee in ten could afford to defend his rights against 
infringement. 

Let the reader run over in his mind the all but endless list 
of articles of utility , convenience, comfo rt. and adornment. 
not exceeding twent.y dollars in price. that go, for example. 
to the furnish ing of his home; add tbose used in the con
struction of the house or employed in making its furniture; 
add the multitude of patented implements, machines, and 
materials used in the production and marketi ng of tbe daily 
food supplies of the table,  by the various manufacturers of 
textiles, clothing, and otber necessaries, conveniences, and 
luxuries, of less than twenty dollars cost, that help to make 
model'll life what it is. 

Review in short the entire range of the useful arts, and 
note how largely they produce or employ patented arti
cles and processes that would be practically outlawed by the 
tw enty dollar test, and then try to eSlimate the injury that 
would fall upon our productive industries in OOfIJleqttetree<Jt 
deprivi ng such pro perties of the prote ction which the law 
n ow properly affords. Almost every indnstry would be im
paired, and the prosperity of every manufactUling estahlisb· 
lishment would be endangered. 

And what excuse can be given for the proposed invasion 
of property lights and disturbance of legiti mate enterprises? 
Simply that misinformed, careless, or designing purchaserA 
and users of patented articles i m properly obtai ned have 
been subjected to inconvenience and loss throngh suits for 
i nfringemen t at the hands of the rightful owners. In some 
cases unquestioning good faith has no doubt brought hard
ship to unintentional infringers ; but the ir  loss is as n othing 
compared with that which would certainly accrue to equally 
innocent patentees through the operation of the proposed 
amend ments ; and the wronged patentees would not have 
the easy means of protecting themselves that the infringers 
now have by exercising due caution with regard to what 
they buy an d use. Instead of making ignorance an excuse 
for infringements, it would be far more equitable to ad
judge the losin g  defendant to pay all costs of suit unless he 
could satisfy the court that before purchasing or using the 
article or process he made diligent search and examination 
in the Official Gazette and among the printed patents, and 
failed to find the patent in question. 

It may be urged that the innocent purchaser cannot afford 
the time and trouble of investigating the legal rights in
volved in tbe thonsand and one patented in ventions he may 
wish to use. It is not necessary that he should investigate 
them, provided he makes it a rule not to buy such things of 
unk n own and irresponsible sellers. Such reasonable cauti¢i" 
on the part of buyers would soon spoil the trade of "patl!nt  
sharps," and prove of immense advan t.age to  all legitimate 
manufactnrers under patent rights, while practically doing 
away with any real evils in this connecti on, the correction 
of wbich is popularly demanded. To seek their correction 
through such measures as are now before us would simply 
rob a .score of Peters to pay oue Paul for losses which he 
has no good reason for incurring. 

Yet absu rdly, even outrageously, unjust and impolitic as 
the proposed measures may be, they are before Congress; 
and there is danger that, in the multipl icity of bills to be 
acted on, and tbrough the skill with which their mischie
vous measures are. hidden under a plausible phraseology, 
there m ay sli p  through some that shall gJievously affect the 
security of patents and manufacturers' rights under them. 

In tbe emergency it would seem highly desirable that our 
inventors and manufacturers should impress upon their 
senators and representatives in Congress the importance of 
the issues at stake and the need of watchfulness. 

A sufficient number of well put and well directed commu
nications and remonstrances now may prevent much mis� 
chief by and by. 
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ItAGnTISII IN CITIES. 

It has long been known t hat iron whEm subjected to re
peated blows a u d  shocks, , while under the inflnence of a 
magnet, attains  permanen� magnetic qualities. Soft iron of 
pure qual i ty is affected very little in this way, w hereas im
pure wrought and cast irone are capable of being perma-

free from contact, such as" guard, rails, were found to possess II in macbine dies, and to form tbe elbow with a perfectly 
magnetism at tbeir ends only. , . square turn tbe wire is actually u pset cold at the bend. 

The examination extended also to iron buildings and mis- : Other instances of the malleabi l ity of cold wrought iron are 
cellaneous .iron work in th e city. Several buildings with I given in the heading of cut nails and i ron rivets, but usually 
cast iron fronts were examined, and showed tbat at the this sort of work is kept witbin n arrow limits as t o  size o f 
ground th ey were north poles and contrary at the top. Again, material. Yet a large tool making establish ment in New 
a beam in one of the warehouses now building under ' the England has built a n umber of h eading machines on foreign 
arches of the Brooklyn Bridge was magnetized in tbe direc- orders that made conical and flat heads on bars of iron 
tion of its breadth. The Grand Cen tral Depot consists of three· quarters of an inch in diameter. These beadR were as 
iron arches w hose extremities at the ground are n orth clean and as free from cracks or fraying as if formed from 
poles. the red hot bar, and the projection of the head on each side 

nently magnetized to a considerable extent .  ' 

A s  eady ae the year 1600,  Gilbert experi mented in this di
rection by placing bars of iron in the magnetic meridian and 
striking them with a hammer. It woul d require very little 
imagi n ation, therefore, to suppose that, in a busy city con
tainiilg iron structures of all kin ds, the latter sh ould pos
sess magnetic qualit ies, since they are constantly subjected 
to shocks and vibrations produced by, t raffic. 

Such, indeed, is the case, and 'we propose to give here the 
results of a few experimen ts, made w ith the view of deter
lIlining their character and extent.  The results demonstrate 
anew the powerful magnetic inductive action of the earth, 
MId show some curious facts. It may be well to remark 
that in w h at follows polarity is al w ays designated with re
spect to the n eedle, the enti pointing toward the north being 
called north pole; accord ingly, therefore, t.he pol arity of the 
nor t hel"D hemisphere w i ll be BOuth. 

The instmment used in these trials consisted of a survey 
oris compass ; the needle being about fOU l' inches long and 
delicately moun ted, so that even very slight indications of 
magnetism were observed by it. 

The first object investigated was the structure of the ele
vated, railroads iu New York city. , For th ose n ot acquainted 
wit h them it might be well to explain that they consist essen
t ially of w rought iron  posts, or columns, which support 
trnsRes or open beams, upon w hich the tracks are 
laid. 

Beginning w i th the posts, an examin ation o f  a large num
ber of them showed that with very few exceptions they 
possessed magnetis m ,  and that their lower extremities were 
north poles, without a single exception .  The exam ination 
extended in various directions in the city, and p osts d i s t ant 
seven miles from one another showed the same polarity. It 
was also observed . that while some gave very strong i ndica
tions, others gave very little. but not one. showed south po
larity at t he grou nd. So also did the cast iron foundation 
blocks show decided north polari ty. 

An examination of the su perstmcture showed that all ver
t ical posts were more or less permanen tly magnetized, their 
lower extrem i ties being north poles. Thus the cast i ron col
umns wbich support the roofs of the stations sbowed this 
p roperty to a remarkable degree, as did likewise a stove in 
the waiting room at the station .  A screen o f  h alf inch iron 
rods sbowed ,the sa me property ; here also the end of a gas 
p i pe showed south polarity,  

� s  .,re,gards tbe  trusse.� whicb stretcb from post to post, i t  
W as found tbat they were magnetized in such a manner, that 
their tower chords were north and tbeir upper soutb poles. 
'1'hey const i tute,  therefore. long magnets with poles in the 
direction of tbeir breadth i n stead of their lengtb , as i s  gen e
ral l y  t h e  case. The same t hing was observed on the trusses 
supporting the stations, w h ich lie at right angles to the ones 
fi rst ment ioned. ' 

This pecul iarity of magnetization in tbe ' direction of the 
breadth of iron a n d  steel budies is a great deal more com
mou than is generally supposed, and occurred in a case 
where it was lellSt ex pected, as w ill be shown p resen tly. 

The writer's attention was next occupied by the Brooklyn 
Bridge ; entering at the New York side. a few minutes' walk 
bl"Ought him to the cables on either side of the , promen ade. 
Selepting the most convenient parts of the cables, viz. , the 
tops, or upper side8, and testing them, south polarity was 
sho w n  in both of them. It was natural, tbere fore, to sup
pose t bat the B rooklyn entis w ould be north poles. Contin u
ing our walk across the bridge and testing tbe cables at the 
center of the span, but also at the top; it was found that 
they still possessed the same polarity. At tbe Brook
lyn end the cables showed the same indications. Struck by 
this apparen t  paradox, the idea im mediately suggested itself 
that the cables were not magnetized i n  the direction of their 
lengths, but, on the contrary, in the direction of  their dia
meters . 

Testing, therefore, the bottom or under side of the cables 
it was found that in every instance north polarity was indi
cated ; tbis was the case both on tbe New York and Brook
lyn ends as well as in the mid dle, which lea.ves no doubt as 
to the correctness of the conclusion, that tbe cables are 
magnetij!ied diametrically. Careful observation showed that 
the points of greatest intensity lay opposite each o tber in 
the line of the magnetic dip, about 76° i n  this locali ty; As 
regard!! the rest of the iron work on the bridge, it  showed 
the same properties as that of tbe elevated railroads. 

A further confirmation of this peculiarity was established 
by an examination of the rails in �he yard at the Grand Cen
tral Depot, where they are subject to tbe frequent sb ocks of 
hea�y locomotives. These rails are of steel, and show the 
greatest irregularities as regards their magnetic qualities, of 
w hich they are possessed m ore or less. Thus, for i nstance, 
some wel:e found to be magnetized lengthwise; otbers, again,  
l ike the bridge cables, according to their breadth. In the 
latter case the top of the rail woul d invariably attract the 
north end of the needle, while tbe bottom at tracted the BOuth 
pole. The distance bet ween these tWD positi ons being only 
four inches shows how marked the indications w ere, as the 
needle was com pletely swung around through an angle of 
180°.  This effect took place especially in the vic�nity of 
switches. where connecting rodsjoined both rails. AU rails 

The lamp posts about town sbowed marked magnetic was slightly less than one-quartel' of an inch,  making a head 
properties, as did also the hydrants. All thei r upper ex- one and a quarter inches diameter. The beading m achine 
tremities are south poles. In the caSe of the former, the for such w ork as th is  must, of course, be of enormous strengtb 
neutral line was found to be on an averltge at about 12" from to resist t h e  blow and p reS!!ure that would upset a three
the grou nd. while in the latter it was close to it ,  and some- quarter incb bar to sucb an extent. 
times below.  In  buildi ngs beated by steam, the radiators Wrought iron bas another quality when ,cold-that of be
were found to be magnetized, with north polarity at tbe bot- ing w elded-a quality that i n  some instances makes trouble; 
tom. Instances could be multiplied indefini tely, but those but in others is utilized: Where iron washers have been put 
mentioned will suffice to sbow that it  would be well nigh in the step of an upright shaft carrying a heavy w h eel with 
impossible to procure a p iece of i ron entirely free of mag- a view of di viding the friction, they have someti mes become 
netism. welded solidly, so thoroughly united t b at not even heat ing 

The explanation of all tbese phenomena is  very simple them would separate them. Harness rings of iron w ire and 
when we consider tbat tbe earth is  a great magnet; the south otbers for hand bags are solidly welded when cold by plac
pole of w hich is in our hemisphere. Every piece of iron ing the formed ring i n a die a trifle smaller in diameter 
and steel held vertically will therefore have north polarity I than the ring, and bringing a corresponding die with great 
induced in its lower end, which will become perma,nent un- j pressure on the ring, forcin g  the ends of the w ire together. 
der suitable conditions. By referring back it  wil l  be seen I .. 4 • , .. , 
tbat this law bas been uniformly followed, since all the ex- RESTORATION OF AItERICAN Smp:BUILDING. 
am pIes given showed nortb polarity at their lower ends. 
As regards tbe Brooklyn Bridge cables, the explanation for 
their case and similar ones is to be foun d in tbe fact that 
they lie n early east and west ,  i n  other words, at rigbt angles 

An interesting and able essay on this s u bject, w rit ten by 
Mr. George B. Butler, bas been issued by tbe U n ion League 
CIub of New York. 

to tbe magnetic meridian, con sequen tly the direction i n  '1'he poin ts w hich it  seeks to bring forward are that this 
whicb they would tend to magnetize is tbat of their country ougbt to provide means and establish laws by w h ich 
diameter. 

- our ocean trade sh ould be done in American sh ips. After g iv-
All these investigations are what might be called quali ta- ing an outline of the decline of our s hipping, it suggests the 

tive, i n  so far as they only show the disposition of magnet- means by which the supremacy of the United States could 
ism exist ing in the bodies mentioned. We reserve for a be re-established on the  sea, as regards. both merchant.marine 
future article therefore an account of the extent of this and navy. The argu ments are essenti ally the followlDg : 
magnetizati�n

' 
arid tbe e�act effects upon the needle due to 1. We should not b?y foreign sbips, but depend u pon our

these a n d  some other causes which exist in New York city. ' selves for whatever IS necessary for support, defense, or 

.. '  . . . 
A :BLOW AT THE INDUSTRIES OF INDIANA. 

Mr. Calkins, represel1tative from Indiana, has introduced 
a bill into the House of Represen tatives which, if it be
come a law, may work tbe most serious results upon the 
indu stries <if the whole country .  This hill (H. R. No. 311) 
pr(}vides that in cases where parties are sued for in fringe
ment of patents, tbe plaintiff or patentee s h all pay the costs 
of tbe suit, if tbe damages awarded are less than t wenty 
d ol lars. 

war. 
2. Foreign vessels should not be encouraged to transport 

our postal matter and home production. 
S. That, following the example of other countries, we 

sboul d resort t o  subsidies. 
4, We must modify our navigation laws in favor of our 

own flag, whether subsid ies are gl'an ted or not. 
In addition it declares tbat the Naval Academy at ' An· 

napolis should be enlarged so as to incl ude shipbuild i n g, 
botb practically .and tbeOl'etically, in order that not only the  
government. but private establishments, shall be  pro vided 
with skilled minds. 

A. Substitute Cor ·I'ransfu..,lon oC Blood. 

The effect of sucb a law would be to almost completely 
counteract the object for wbich patents are issued. It must 
be evident  tbat by far tbe larger number of patents issued 
are upon articles w h ose e ntire value is less than twenty 
dollars. In every case of a suit, therefore, the burden of Willia m T. B ull, M. D . ,  Surgeon of the Cham bers Street 
costs would rest upon t he patentee. He would thus fi nd it and New York Hospitals, say s the u se of sal ine injections 
cbeaper to allo w  the infringement rather than prevent it ; or in Asiatic cholera in tbe early part of tbi s  century demon
in other words, bis patent is less than w orthless. strated the safety of such a procedure, and likew ise its 

Let us see the effects of this upon Indiana alone; Her popu- inefficien cy in cbecking the career of tbat disease. Withiii 
lation is at present  2,000,000, and while in 1860 the nu m- a few years, h owever, tbis method has r isen to the le vel of a  
ber of her manufacturing establishments w a s  estimated at life-saving measure, as a substitute for the t ran sfusion of 

5, 500, it is at present esti mated at 12,000. N ow by referrin g blood i n conditions of acute anremi a  and collapse. O f n ine
to the Patent Office reports of inven tions it would be al m ost teen patients ,,:h o  have been . subjected to . tbe operation,  
impossible to mention a single i ndustry w hich is n o t  i ll on e �hen at tbe pomt o f !leath , thl1'teen bave entIrely reco;ered ; 
way or another protected by a paten t, and there have been m th�ee death was averted, ?ut occurred later ; and m the 

issued to citizens of Indiana alone betwee n 6,000 and 7,000 I remamder only a tem porary I� provemen t w as effected. 
patents. which are still in force. The inj ury wbicb Mr. I h ave employed t he sol utIOn as . u�ed by Szuman n ��d 
Calkins would work on bis o w n  constituents might amou nt also recommended by Sch warz, conslstmg of water, :3 XXX1�. ; 
t I S a  common salt, 3 jas. ; carbonate of soda, grs. xv. , and m o arge um". . d b I . h . 

What is true in tbe case of Indiana holds good for the rest place of tbe llTigator a tubulate o�t e. w�t rubber tubmg 
of the  States. It is due, largely, to the in fluence of our a?d can�l a  attached, and have h aa dlshlled water at �y 
patent  system tbat our industries have attained to their pre- dlsp�sa.l m  :ut

T
o�e case, Wh�J a t�o pe� c�n t  �a�t S?lut�on 

seut  gro wth, and anytb ing interfering with the former will was I�Jecte ' . e average uratlOn 0 t e lDJectlOn as 

certainly militate against the latter. " It is almost self-evi- been fi fteen mlDutes. 
dent, " says an able American author, " or at any rat.e sus- -"'---.....:.--.� . ........... ------
ceptible of proof, that the magnificent material prosperity COLUMBIA COLLEGE h as been presented. by Mr. Lewis M. 
of the United States of America is directly traceable to wise I Rutherfurd, one of the trustees, w ith  a set of astronomiClI1 
patent laws and their kindly construction by the courts. " ' instruments valued at ,$12,000, and a further su m to cover 

Mr. Calkin s  lately asked unanimous consent for immedi- cost of m oving and setting them up. They include a 13-
ate consideration of bis bill, but objections having been inch equatorial refracting telescope, with monn'ti ngs a n d  
rai sed, h i s  mot ion  w a s  tabled. clockwork ' com plete ; a photographic correcting lens and 

I n  the mean time, it would be well for the bolders of pat- accessories, whicb w hen i n  their proper place make th e 
ents in Indiana to send in written protes ts to their represent- equatori al a photogmphic telescope for moon and star work ; 
atives i n  Congress. while manufacturers and inventors gen- two micrometers for double-star work, �nd one very fi n e  
erally ought t o  use e very effort to defeat snch manifestly micrometer, measuring star pla tes, now being used b y  Dr. 
unjust and destructive enactments as H. R. number 311. B. A. Gould, at Washington ; an  excel lent tran sit, made by 

• • • , .. Stackpole Brothers ; and a fi ne sidereal clock. Mr. Ruther
WORXING COLD WROUGHT IRON. 

Unless tbe iron is of small diameter, as wire, and makes a 
considerable circle in bending, it is usually believed that it 
should be heated to be worked . But if the w ire is of tough 
iron it may be worked as closely wben cold, if not as easi ly, 
as though beated. Familiar instances are the sm all article!:! 
known as " bright wire goods. "  These 'lre staples, books, 
rings, scre w eyes for picture frames, angle books, and many 
similar articles. Some of �the8e undergo as square bending 
as would be possible if they were worked when red hot, as 
tbe angle books, which are either pointed to be driven or 
th readed to be screwed ; the angle being perfectly square 
without the suggestion of a curve. These hooks are made 

furd is an enthusiastic amateur astronomer, and has ' an ob
servatory adjoining his residence in this city, which is well 
provided with astronomical ap pamtus. 

.. , .  � . 
To RENDER LEAT:JlER, PAPER, ETO. , IMPERMEABLE. 

M,M. Huleux and Dreyfus advise tbe em ployment of the 
following mixture, which operates according to the quantity 
and proportion of tbe materials added : 

Gramme •• 

White or yellow wax, first quality . . . .  . . . . • • .  . . . . . . . .  . . .  . . . .  1000 
Burguudy pitch . . . . • • • • . • . • . . . . • • • . .  _ . . . . .  : • • • • •  • • . . . . • • . . . .  80 

, Oil of ar8chide . . . . . . . • • • • . • . • • • • . • • •  . . . " '  . . . . . . . . . . . . . .  ' . . • 80 
Sulphate of fron • • • . . . • . . .  " ' . . . . . . . . . . . . . . . .  . _ .  • • • , • • • • • • •  : ® 
Essence of thyme . .  . . . • • • •  . . • •  . . . . . .  • • •  • • •  . • • • • •  . . . •  • • • • • • •  29 
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34 
PROC.ESS OF AND APPARATUS FOR BLOCKING ICE. 

The accompanyi ng engraving represents inventions rolat
ing to a proces� of blocking ice when it is thin hy putting 
one or more cakes together and allowing them to freeze, 
thereby forming blocks sufficiently thick to house ; and also 
to an apparatus for thus blocking. A cake of ice of con
venient size (say 11  by 33 feet) is cut from the main field, 
and pushed down and sidewise beneath the field, being kept 
from moving in wa:'d too far by pins placed in holes bored 
in the main field the width of tbe cake, or 11 feet, back from 
the edge of til e  field. One 01' more 1I0ies are then bored 
through tlle  field above the cake, and pins inserted to hold 
the cake in place, after wbich the first pins are removed. 
Another cake is then cut from the field and treated in the 
same way, the ends of the two fitting close 
together. Any number of cakes may be 
treated in  this way, cut from tbe main field, 
and Boated out of  the way, being made fast 
by ropes or other means. When the tier of 
ice thus formed has become frozen into a 
sol id mass, it is cut into blocks of the desired 
size for housing. Grooves 01' recesses may be 
formed in the cakes which are forced beneath 
the mai n field, for the purpose of allowing 
water to run in, which, by freezing, more 
perfectly cements the pieces together, so that 
there will be no possibility of their coming 
ap3rt. 

The apparatus for blocking the cakes con
sists of a number of longi turlinally placed run· 
ners, fastened together by suitable cross 
pieces, and having handles upon olle  of the 
long sides, RS shown.  The apparatus is hacked 
on to tlle cake of ice, one or more persons get 
on it, and with sui table instrl lments,  assisted 
by tbeir weight, force down the forward edge 
of tbe cake. The apparatus is then drawn 
forward un til projections or blocks secured 
to the · outer runners rest upon 01' over t he 
field of ice, and spikes, fastened in the' blocks 
helow the projections, engage w ith the verti
cal edge of the field ice. 'rhe projections pre
vent any danger of the apparatus sinking un-
der tbe  weigilt of parties on it , after the cake 
of ice has been moven from b�n eath it, and the spikes pre· 
vent any end movement of the apparatus as the parties move 
about.  The apparatus is held i n  its forward position by 
ropes secur(>d to the ice by sui taole hooks entering hoies 
bored to  receive them. The olher ends of the ropes are at
tached to the outer euds of levers fulcrumed to the outer 
handles of the apparatus, the free ends of the levers engag
ing with notches in the inner handles, as shown in the en
graving. 

When the apparatus bas been tbus secured tbe cake of ice 
is worked from beneath it to its place against the pins, as 
already described. The apparatus is then dis. 
engaged from the ice by removing the free 
ends of the levers from the notches, and un
fastening tbe ropes, when it is pulled on to 
the field of  ice and backed upon another cake. 
In order that the apparatus can be moved 
length wise it  ill  provided with supplemental 
run ners at right angles to the main I'lInner�. 
These runners are hung bene ath and to the 
cross pi eces by rock shafts journaled in sui ta
ble boxes and secured to the runners by rigid 
arms. The shafts are operated by handles 
held in adjustment by suit able means. The 
run nerd can be drawn up out of contact with 
the ice, or lowered so as to raise tlle  main rUll· 
ners from the ice. 

These inventions have been recently patent· 
ed by Mr. George W. Goodell , of Beards· 
town,  Ill. 

- _ .  
Ancient Road,vays. 

Whether in ancient timps better roads and 
pavemen t s  were built than at present, or whether 
only the best ones remain, is uncertain, but it is 
certain t hat some of the remains of such struc
tures fonnd in Rome, for instance, �vince engi
neeri ng skill and perfection of work in a high 
degree. These were laid out carefully, excavat
ed to sol id ground, or in swampy places made 
solid by piles. Then the lowest course was of 
small sized, broken stones, none less than three 
or four inches in diameter ; over these was a 
course, nine inches th ick,  of rubble or broken 
stones cemented with l ime,  well rammed ; over 
this a course, six inches thick, of broken bricks 
and pottery, also cemented with l ime ; upon th is 
w as laid thepavimentum, or pavement, composed 
of slabs of the hardest stone, joined and fitted 
tog-ether as closely as possible. This was costly 
-the Appian Way, about one hundred and t h i rty 
m iles i ll length, ha ving almost exhausted the Roman treasury 
-but it was as enduring as Nature's own work. In Peru and 
Central America similar remains, 1 , 500 to 2, 000 miles long, 
were found by the Spaniards, which, as Prescott says, 
were built of heavy Bags of freestone, and in some parts, at 
least, covered with a bituminous cement which time has 
made harder than the stone itself. The roads of  modern 
ti mes lack most of the elements of durabil ity which these 

I citutifit � mtticau. (JANUARY 1 9, 1 884. 
possessed, and consequently wear out in a very few years. pivoted at its ends to links which are pivoted to the outer 
-Kansas Oity Review. surfaces of the side bars at th eir lower ends. In the 

• U I . 
Cost oC the Great Suspen sion Bridge between New 

York and Brooklyn. 

The total expenditures for this work, including interest, 
up to the close of the year 1883, are stated to be over 
twenty·one mill ions of dollars. Probably there is no bridge 
structure in the world of the same small length that h as cost 
so enormous a sum. This is doubtless due to the peculiar 
ways the politicians have io New York and Brooklyn of 
squandering t ime in the execution of public works and 
thereby swell ing the costs. The river span of the bridge 
is only 1,600 feet, and the two approaches combined 

GOODELL'S APPARATUS FOR BLOCKING ICE. 

inner edge of the cross piece slides � board having a clip 
passing .under the cross piece and forming a poi nter on its 
upper surface. This clip prevents tbe remo val of the board, 
bnt permits of its being moved and arljusted on the cross 
piece. A piece of blotting papeI' is held on the board by 
springs. A spring finger is pivoted on the  upper end of the 
first ment iolled board, and passes tllrough a s lot in  the clip, 
so as to hold the covering board on the paper. 

The conRtmction is clearly shown in Fig. 2. A slate is 
held in a frame provided iu its end pieces with tongues 
which slide in grooves in the end pieces, tllus permitt ing the 
slate to slide laterally. The paper holding frame is provid-

ed at its upper end with two downwardly 
projecting spring legs furnished with prongs, 
that pass into notches in the under side of the 
slate frame, and hold  it in place. The legs 
also form a support for the upper end of the 
boa.rd. The sbeets of paper on the board can 
be ruled transversely by drawing a pencil 
along the upper edge of the blotter board, the 
paper board being moved out as the l ines are 
ruled. The pointers sliding over the gradu
ated side pieces of the frame permit of easily 
adjusting the board, so that the lines will be 
a regular distance apart. 

If the sheet is to be ruled longitudinally, 
the blotter board is moved laterally, the point
er on the cross piece serving as a guide. If 
i t  is desired to write on tbe sheets the blotter 
I)oard is swung dow n ,  and when the writing 
is to be blotted it can be swung back. If cal
culations are to be made w h ile wri ting, the 
slate can be d rawn out laterally. If i t  is not 
desired to write on tbe paper but on tbe slate, 
which is on the under side of the paper board , 
the  blotter is swung down, tlle paper board is 
swung over i t, and moved toward the upper 
end of the frame, wilen the slate is exposed. 
Botll slates may be exposed by swinging the 
paper board down over the blotter. One of 
the sides of the frame is provided with a 
groove for receiving pencils, etc. In the en· 

about 3, 600 feet more-approximute cost of the structure, graving, Fig. 1 is a perspective view,  showing the slate lat· 
four thousand dollars per running foot, 01'  three hundred erally extended, and the hlotter boanl swung back from the 
and thirty-three dollars pel' running iuch .  paper. Fig. 2 is a longi tudinal section, and Fig. 3 silows the 

.. • • , • device in use. 
BLOTTER. I Further In formation concerning this useful d(>vice may be 

An invention recently patented by Messrs. L. H. Binkley obtained by addressing the Rev. L. H. Binkley, of Bloom· 
and T. H. Wright consists of a device for holding writing ingburg. Ohio. 
paper, a blotting pad, and sllttes, the device being so arranged .. I .  , "  
that it can be used for ruling the paper lIeld in it. The board is 
provided at one eud with a spring clip for holding the sheets 
of paper. A slate is held on the under side of tue board. 

BINKLEY & WRIGHT'S BLOTTER. 

The end of the board opposite that on which is the clip is 
provided on each side with pinties, whicb pass iuto longitu
dinal grooves in the inner edges of the sides of a f" ame, thus 
adapting it to slide in and  out of the frame, which is open at 
the upper end.  Poin ters, loosely mounted on the pintleR, 
rest on the upper surfaces of t he s ide  bars of the frame, which 
are graduated, as shown in Pigs. 1 and 3. The bottom cross 
piece of the frame is graduated on its upper surface, and is 

Slovenly Reading. 

The Journal of Progress warns all men, old and young, 
against an evil tlling which has been de:;cribed as the " pre

vail ing pestilence of slovenly reading." This 
pestilence has laid low many a .  one who began 
life with excellent prospects. It is ruinous both 
to m ind  and morals. It is apt even t.o injure a 
man's business habits and prevent him from win· 
n ing success in practical affairs. In time it will 
confound all his faculties ; it will destroy his ca
pacity for clear perception, for precise thought, 
and for propel' reasoning. It w il l  throw into 
confusion his judgment and his memory. If h e  
does not get rid o f  i t  he  can never become a 
good writer, or do any l iterary work of any kind 
worth looking at. How many slovenly readers 
are to be found in these t imes l  They wil l ,  in 
their slovenly fashion, read a newspaper article, 
perhaps a very excellent one, and when they 
have got to the end of it, or, as they say, w ilen 
they have " looked through i t " or " glanced over 
it," you will find tliat they are unable to give 
any accurate account of its argument, or that  they 
do not apprehend its fundamental points, or t.hat 
they have lost one of its links, or that they have 
overlooked an i mportant illustration, or  that 
they have fai led to seize a word which is the very 
hinge of the writer's tllonght,  or that they have 
wholly misunderstood the drift and purpose of 
the article  which tbey have wasted their t ime 
in glancing over. These slovenly readers are an 
affliction to careful and correct w riters; When 
such a writer sees uow his reasoning and h is 
language are distorted by them, his mind is apt 
to become ruffled, and every one knows how 
a ruffled mind unfits a man for the work of 
perspicacious composition. We are of the opin
ion that. the prevailing pestilence of slovenly 
reading is  largely due to the slovenly way in 
which children are taught to read at school. 
Teachers must be very care ful about tUis thing ; 
they m1,lst teach their scholars to read with pre
cision and understanding, thinking of every 

word, getting the sense of each sentence, Ilnd grasping the 
full meaning of any piece that may be before them. 

.. . . . . 

MASONRY IMPERMEABLE TO AeIDs. -Construct with bricks 
which have been previously dipped i l l to very thick boiling 
tar, then lay in  a mortar made of resin and a refractory 
sand applied hot, and rub the joints with a hot iroll. 
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IMPROVED DOUBLE MOULD BOARD PLOW. 

Onr engraving represents an improved double mould 
board furrowing plow, wbicb is designed to make a furrow 
from twelve to sixteen incbes deep in  previously plowed and 
prepared land, for planting sugar cane. The essential fea· 
ture of the plow consists in making the mould board so that 
all its horizontal l ines from the apex to the rear eud are 
straight instead of concave, as heretofore made. 
This form presents the same angle to tbe earth 
all the way from front to rear, tbereby avoiding 
the greater angle a long the real' part which causes 
tbe earth to dog on that part until  i t  fills up the 
concave h> a straigbt line, making tbe plow draw 
very bard , not ouly by tbe greater friction of 
enrth wbich does sl ide off, but because of the 
great mass of earth that is  pusbed ahead of t be 
plow by reason of the resistance of tbe mould 
board. The mould boards are extended higber 
and lower and also further hack in order to pre· 
vent the earth from running over or beneath the 
mould hoard back into the furrow when plowing 
deeply, and also i n  order th at the angles of the 
boards may be made sh arper for a given width 
o f  furrow. 

This plow is now being manufactured by 
Messrs. Dillingham & Co. , of Honolulu, Hawai
ian Islands, who should be addressed for further 
particulars. 

J titutifit �mtritlu. 
Poll!lonoul!I Action oC Metals upon the Microbia. 

To obtain tbe microbia the  author used sea water in which 
a small quantity of peptone had been d issolved. This l iquid 
rapidly swarms with micrnbia. He found the metals fatal 
to microbia in the following order : Mel cury, zinc, cadmium, 
copper,nickel , iron (ferric salts), bar i um, lithium,  magnesium 
manganese, ammonium, calcium, sodium, and potassium. 

DILLINGHAM DOUBLE MOULD BOARD PLOW. 
Fru it Jellies made "Without F rult. 

M. Girard, director of the Paris Mun i cipa) 
Laboratory, says that the chemical knowledge appl ied to t he 
concoction of spurious foods and dr inks is pf a very high 
order, and would suffice to make the fortunes of the adulter
ators a dozen times over, if applied in an bonest capacity. 'l'he 
matter which seems to bave aroused h i m  of late is a pe�u· 
liarIy ingen ious thing in gooseberry jelly. It appears that 
the article is made entirely of seaweed. The coloring mat
ter is fuchSine, and the flavor is given by a compound of 
acetic ether, tartaric acid, aldehyde, and renanthic. Inspect
ors often recognize it from the fact that it is " a  l i tt le more 
elegant than the genuine article . " M. Girard ought to send 
over to a New York grocery if he wants first class jellies of 
all kinds made witbout the real fruit. 

.. � . ,  .. 
HOSE REEL. 

The hose reel represented in the engravi ng is so con
structed that every part of  a hose wound upon it stallds at I 
an inclination in the l ine  of its length, t hereby causing tbe I water to drain off from tbe interior. In the upper surface , 
of the base, wbich may he supported upon legs, is a groove I 
provioed witb a pipe leading down through the uase. Ris
ing fmm the base are uprigbts whose upper ends are secured 
by a cross piece, in the center of which and in the center of 
tbe base are 'journaled the gudgeons of the reel head. This 
reel bead is made i n  the form of a truncated cone, and at its 
base is an inclined le dge having a hole through it at its 
thinn est part. Above the cross piece tbe upper gudgeon is 
provided with a crank by which the hcad may be revolved 
for reeling up the hose. In reeling, one end of the bose 
is first passed through the b ole in the ledge w hen t he crank 
is turned, so that the  first coil of  hose restR upon the incl ined 
ledge. The n ext coi l ,  coming upon tbe first, which is IH'ld 
at an i nclinat ion by the ledge, w ill also t ake tbe same incl i 
nation and will furnisb an inclined support for the next coil ,  
and so on. By this arrangement all the water in the hose 

BILLINGS' HOSE REEL. 

will run into the groove in the base and be conducted away 
by the pipe. At the upper end of the reel head is a hook 
for holding tbe upper end of the hOile. By the use of thiR 
device the in terior of the hose is quickly relieved of watElr 
and kept dry without any extra trouble or attention. 

Tbis invention bas been patented by Mr. Albert Billings, 
of Bergen Point, N. J. 

... � . ,  ... 
A PROCESS FOR FROSTING GLASS.-To give glass this ap

pearance, it is only necessary to coat it with the following 
composition : Sulphate of magnesia diluted in beer, with a 
little dextrine added. 

The poisonous dose for bacteria is in general about twenty 
t imes greater than for fishes. The author points out the ex
tremely poisonous character of ammonium and potassium 
for fishes , w h ile toward microbia they are comparatively 
inert .- Ok. Ricket. 

PLOW. 
An in vention recently patented by MI'. A.dam C. West 

relateR to the poin t of a plow, including the colter and share 
thereof, and is de�igned as an appendage 01' sheat b ing to the 

WEST'S PLOW. 

cast iron point of a plow, for the purpose of giving thereto 
good, durable steel edges, which may be sharpened as re
quired. The point of an ordinary cast iron plow, either 
uew ot' worn out , is covered with an attachment , to give it 
increase(l strength,  d U liabi l ity, and ease in the performance 
of its work, whicb can be applied by a blacksmith of ordi
nary skill  at  a comparatively small cost. 

A steel covering plate i s  cut a n d  bent to, form the share 
and colter (show n  detached in Fig. 2), w hich may be of any 
desired shape. The sbare is made to project over tbe right 
hand wing of the point about one a n d  a half inches, or suffi
ciently to give a good , lasting steel cutting edge that may be 
sbarpened if  necessary. The whole may be made from a 
mainly triangular sbaped plate, except tbe forward li p end, 
which l ies under the detachable cap poin t (shown at  the left 
of Fig. 2), the left hand portion of tbe plate being bent up 
to form the colter,  the front edge of which is  sharpened. 
The plate is secured to the cast iron point by the same bolt 
that bolds the ca�t point to the plow, the bolt first pass
ing tbrough the steel plate, having a cou ntersun k  bole in it 
for the purpose, and by any number of rivets passing 
through both the steel plate and cast point,  the heads being 
countersunk. The cap poi n t  is fi tted over the l ip end of the 
plate and the forward end of the poin t .  ' It is formed of a 
steel plate cut into sui table shape, ann bent around and weld
ed to form a h ood or sheath to the forward end of tbe  
point, and baving a piece of steel welded in i t  ut  i ts  fron t 
end, sufficiently large to permit of its being sharpened oc
casionally. The sol id point of the cap is  bardened to g ive 
it durability. Tbe cap is fitted over the plow point by heat
ing it and dri ving it on .  

Furtber particulars concerning th i ,  use ful device may be 
obt ai ned by addressing Mr. Charles V. West, of Blanchard , 
Mich. 

Attraction a ud Repulsion of Bodies iu Motion. 

DR, MONKMAN.-The attraction of a light balanced body 
to a vibrating tuning fork was shown ; also the attract ion 
between two disks of paper revolv i ng parallel and in tbe 
same direction . The author showed that two smoke rings 
traveling abreast in the same direction attracted each other, 
and that two paper rings revol ving in the same direction 
close together attract, while if revolving in the other direc
tion they repel. 

35 
Tranl!lmil!lslon oC Po"Wer. 

Will electricity enable us to trau smit power in large quan
ti ties more efficien tly than other means ? Will it enable us 
to transmit small quantities ? These que�tions  were put to 
the Society of Arts, and answered by Professor Osborne 
Reynolds in bis Cantor lectures as follows : Thanks to the 
experiments of M. Deprez, we  can say that a current of 

electricity, equivalent to 5 horse power, may be 
sent along a telegraph w ire one-sixth inch i n  di
ameter, some ten miles long-there and back
with an expenditur e  of 29 per cent  of the power, 
because this bas already been done. Compared 
with wire rope, this means falls sbort in actual 
efficiency, Jis Messrs. Hems send 500 horse power 
along a %. inch rope. To carry tbis amount,  as in 
the experiment of Deprez, 100 tel�graph wires 
would be required ; these wound into a rope 
would make it more than 1 '4 inches in diameter, 
four times the weight of Mr. Hems' rope. With 
tbe moving rope the loss per mile is only 1 '4 per 
cent, while with the  electricity it was nearly 6 per 
cent ; so that, as regards weigh t of conductor and 
efficiency, tbe electric transmission is  in ferior to 
the flyi ng rope. Nor is t his all. Witb the flying 
belt ,  Mr. Hems found the loss at the ends, in 
getting the power into and out of the rope, 2Yz 

. per cent ; whereas, in  M. Deprez's eltperiments, 
30 per cent was 10Ht in th," electric machinery 
alone, which is very smal l ,  as SHch m achinery 
goes. But this is not al l .  No accoun t is here 
taken of  the loss or power in transmission to and 

from tbe electric  machinery. Taking the whole result, it 
does not appear that more than 15 or 20 per cent of the 
work done by the steam engine could have been applied to 
aoy mechanical operation at the other end of the l i n e . us 
against 90 per cent w hich miglit have been realized with 
wire rope transmiss ion . 

ENGINE LUBRICATOR. 

The lubricator berewith i llustrated is designed for tbe cy 1· 
inders of steam engines. The bol low stem, K, h a s  a circu · 
lar flange for supporting the  glass cylinder, B, which forms 
the sides of the o i l  reservoir. The tube, E, forming a con
tinuation of the stem, passes through the cylinder, and has a 
cap, F, screwed on its upper end for closing the upper end 
of the cylinder. The flang e forms a concave bottom for the 
cylinder, and the tube is provided with perforations, G, near 
its upper end, and also with others, H, at the bottom of tbe 
cylinder, for t.he passage of air and oil , respect ively, in fill 
ing find draining the cylinder. The upper end of the tube is  
closed by a valve stem , which is made smaller for  the most 
part of the bore of the tube, and its lower end is made coni
cal to adapt it  to close the upper end of the bore, K, in the 
stem, while its upper end is made large enough to close the 
upper end of  the tube iu to w h ich it screws. In the stem 
just below the oil reservoir is a two-way p l ug, L, having one 
way turned into alignment with the bore, K, in the stem, and 
the otber way aligning with tbe bore, M, which is formed 
in the stem parallel with tbe bore, K, and leading from the 
interior of  the oiling chamber, N, to the outer ai r. The 
plug, L, is made sligbtly tapering, with a reduced portion at 
its outer end w h ich carries an annular packing nu t ,  P, screw
i ng on a boss of the stem. The oi l ing chamber is formecr in 
the body o f  the stem, and is closed from the steam cylind er, 
into which the stem is  to be inserted, by a second plug, Q, 
having a singl e  w ay al igning with the bore, K, when turned 
to proper position.  The reservoir is filled witb oil thrnugh 

HORN'S ENGINE LUBRICATOR. 

the tube, E, the plug, L, being closed and the plug, Q, 
opened. When filled the valve stem is returned to position, 
the lower plug is closed, and the upper plug opened. Tben 
by lifting the valve stem. a given quantity of oil is allowed 
to d escend into the chamber, N, forcing the steam therein 
out through the bore, M. The quantity of oil allowed to 
descend from the reservoir is gauged by a graduated scale 
on the glass cylinder. After the desired quantity has de
scended, the upper plug is closed and the lower one opened 

allow the  oil to pass into tbe steam cylinder. 
This invention has beell patented by Mr. William J. Horn, 

of 606 West 12th Street, Chicago, IlL 
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(Jhlorozone. 

When chloride of lime, or bleaching powder, is decom
posed with cold hydroc hloric acid, and the chlorine thus 
liberated and m ixed with air is passed into a solution of 
caustic soda, it  is  ahsorbed and forms a liquid of unknowu 
chemical composition.  The liquid possesses bleachi ng and 
decolorizing properties. De Dienheim-Brochowski, of 
Paris, was tbe first to prepare thi s  l iquid, and to it he gave 
tbe name of " chlorozone. " 

Prof. Mill bas recently proved, says the Farberd-Muster 

Zeitung, that this substance is not identical with the well 
kn own bleaching salt called bypochlorite of soda, and which 
one would n aturally expect to have formed by this reaction. 
In fact, it differs from the latter in color, odor, and its more 
energetic bleachi ng power. 

Cblorozone forms a clear liquid having a specific gravity 
of 1 '27, is of a yellow color, and possesses a characteris
tic odor. When kept in glass carboys, in a cool, dark 
place, even if very concentrated, it keeps quite well, decom
posing but slowly and giving off oxygen. More dilute 
sol utions-" chlorozone w ater"-are more permanen t .  

Its remarkab le bleaching power i s  increased by sunlight 
or the addition of acids and bromine. In bleacheries, 
dilute solutions, having a gravity of 1 '07 to 1 '03, are em· 
ployed. Both this and the concentrated solutions of chlor
ozone are commercial articles. 

When chlorozone is used for bleacbing purposes, tbe tanks 
in which the operation is conducted must be lined with 
pitch or asp baIt ; wood weaken s  its action, because it is 
itself attacked, and vats made of sandstone are liable to 
cause iron stains. The bleacbing foll ows directly after tbe 
alkaline bath, first in the cold, tben at a temperature o f  
1200 to 1400 Fabr. T b e  wringing, acidifying, and rinsing 
are the same as in tbe ordinary process of quick bleacbil lg. 

Cblorozone is w ell suited to replace chloride of  lime for 
bleacbing cotton, flax, linen,  j ute, and hemp, but is not 
adapted to silk and wool .  In very dilute solutions of 1 to 
400 it is recommended as a substitute for chloride of lime 
in tbe household and for public laundries, being easier to 
manage and less dangerous, al tbough more efficient.  When 
dilute, as 1 to 39, it removed old stains of red wine in half 
an hour. 

It may also be stated tbat cblorozone is a powerful disin
fectan t.-Deut. Indu8trie Zeitung. 

.. , . 1  .. 
(Jolorine; Soft; Solder Yellow. 

Wben brass is soldered with soft sol der, tbe difference in 
color is so marked as to direct attention to tbe spot meuded. 
Tbe following method of coloring soft solder is given by 
the Metallarbeiter : First prepare a saturated solution of 
Bulphate of copper (bluestone) in water, and apply some of 
this .on tbe epd of a_stick to the solder. On touching it w i th 
a steel or iron wire it becomes coppered, and by repeating 
tbe experiment tbe deposit of copper may be made tbicker 
and darker. To give tbe sol der a yellower color, mix one 
part of  a saturated solution of sulphate of zinc with two of 
sul pbate of copper, apply this to tbe coppered spot, and 
rub it with a zinc rod. Tbe color can be still further im
proved by upplying gilt powder and polishing. 

O n  gold jewelry or colored gold, the solder is first cop
pered as above, then a tbin coat of gum or isinglass 
solution is applied and bronze po wder dusted o ver it, w hich 
can be polisbed after tbe gum is dry and made very smooth 
a�d brilliant ; or tbe article m ay be electro-plated with gold,  
and tben it will all bave tbe same color. 

On silverware tbe coppered spots of solder are rubbed 
with silvering powder, or polished w ith tbe brush and then 
carefully scratched w ith the scratch brush, the n  finally 
polisbed.-Deut. Ind. Zeitung. 

.. ' . 1  .. 
Electric Lla:hting in Europe. 

Frederick A. Gower, the well-known telepbone inventor, 
was e ight years ago a journ alist at a small salary in Provi
dence, R. 1. Last year his telephone i nterest in England 
alone was sold for $700,000 in casb. " Electric lighting i n  
Europe," M r .  Gower informs t h e  N e w  York 1ribune, " is 
advancing more rapidly than the American public seem to 
Iealize. Gas is usually far poorer in quality than here, aud 
modern improvements in making it are slowly adopted. It 
is rarely used in bedrooms and almost never in parlors of 
good houses. And wben it is used, the law, in Paris for ex
am ple, requires t h e  pipes to be accessi ble, whicb means be
ing in sight and a blemish in a finely decorated room. You 
can imagine the pleasure given by a good incandescent  ligbt, 
under such conditiouB. It is much tbe same in industrial 
establishments. The Bon Marche, at Paris, wbere 1, 500 
clerks are employed, tried 400 electric lamps, and has now 
increased the order to 2,000. Tbe St. Lazare railway station 
tried a few lamps in the vestibule, and will now extend the 
system to the w hole vast establishment , covering some twelve 
to fifteen acres. The Grand Opera House at Paris, with its 
1,100 permanent employes, has a gas bill 0($60,000 a year, 
and it has beeu experimenting, for tbe last two years, with 
almost every known system of electric lighti ng, American 
or otberwise. The result IlllS finally been in favor of the 
Edisou system, aud I learned in Paris lately that tbe con 
tract wi tb tbat company bad been concluded. A rather 
curious result goes with this one. Tbe Director of Public 
Works in Paris has said tbat wboever won the Opera would 
stand first for the concession for tbat great ceutral lighting 
station in Paris which will be one of the marvels of Europe, 
a few years from now. In Milan , the Manzoni Theater is 
l ighted by electricity, and the vast theater, La Scala, now 

J ci�ntific !meriCln. 
has a complete equipment o f  engines, boilers, and dynamo 
m achines from New York, adequate to 10,000 lamps, in 
position under the sbadow Of t be great cathedral , witbout 
so much as a wire or a puff of steam in sight from tbe 
catbedral itsel f. Wires in the air, as we bave them here, 
would not be tolerated in any city on tbe Continent. Sev
eral systems to avoid this danger, as well as tbe tenible dis
figurement of the streets, are iu use abroad. In Paris tbere 
are, of course, the sewers. In ot b er localities, pipes are laid 
uear tbe cnrbing, with opening� at intervals of 1,000 feet or 
so, tbrough which tbe wires can be pul led as required, nnd 
occnsionally a case occurs wbere tbe wires are laid in leaden 
tubes rougbly bnried in trenches. A few cities, like An twerp 
and Brussels, where central station systems are in h und, 
have all owed tbe wires in tbe air, as an experimeut to show 
tbe workings of the system, aud also in  cities like Amster
dam and Venice , where tbe ' streets ' are so moist that 
digging is unbealtby. Generally speaking, a European 
arcbitect, who usually bas cbarge of a building as long as i t  
stands, hates tbe  sight of a wire o n  a roof, a n d  prevents i t  if  
h e  can . Tbe architect tbus in charge of the Lonvre refused 
to allow an experimental wire to cross tbat balf  mile of 
splendor, even to oblige tbe Government of tbe RepubJic
aud I think be was rigbt. 'fhe Americans are lighting tbe 
House o f  Com m ons, though the awarding of the contract to 
tbem was opposed in the House 'hy a young sprig of tbe 
more recent aristocracy, who indulged in some vulgar twad
dle about ' enc0uraging Yankee adventurers.'  " 

... ' . 1  .. 
Fire Protection in New York. 

Between Broadway and West Broad way, Canal and 
Duane Streets, tbis city, is con taiued mercbandise of a 
greate1: value than iu any other section of like size in tbe 
country. Tbis distri ct has no adequate w ater supply, tbe 
p ressure in the mains being too low to be of much use 
against a fire of any magnitude. To partially rel ieve this 
condition of a.ffairs tbe fire commissioners have adopted a 
plan wbicb p rov ides for. two movable tanks, 18 feet in length 
and 6 feet in  w i dth and depth, to be mounted on w heel s and 
draw n about as required by horse�. Water from the North 
River is to be forced by the fireboats tbrongh 3%, i nch hose 
into one end of these tauks, and pumped out at the side by 
fire engines. Each tauk will b old 4,000 gallons, and w ill  
afford work for three fire engines. No point in the dry 
goods district is m ore than a mile from tbe river, and the 
fireboats bave often sent water tbrough m ore tban 1 ,200 
feet of bose. The boats are now relied on to force water 
tbrough 4,000 feet of hose, and the fire engines to carry it 
the rest of tbe mile. The somewhat peculiar configuration 
of  New York, being simply a long, narrow tongue ;)f land 
w itb deep tide channels on e!l;()h side, renders sucl). Qr some 
corresponding- -project; extre mely fe a�ible_ 

. ,  . . .. 
A New Process .-o r Raking Dynamite. 

Although dynamite is less dangerons to h andle thau nitro
glycerine, its preparation,  involving as it does the nitration 
of the glycerine, is not less easy nor is it safer. Wben tbe 
glycerine enters tbe mixture of nitric and sulphuric acid, the 
reaction takes place w ith snch violence as to produce a 
large amount of heat. 

According to the Polytechnisches Notizblatt, a much safer 
met bod is no w in use by Boutmy & Faucher in tbeir pow
der w orks. Here the operation of  nitrating takes place in 
two stages. 'l'he glycerine is first converted into a sulpbo
acid by the action of strong sul pburic acid.  A n  acid m ix
ture is prepared separately from equal parts of nitric and 
sulplmric acid _ Tbe two l i quids are then mixed. Tbe sul
pho -nitric acid abs01;bs nearly as mucb beat in  l iberating tbe 
glyceri tl e from its combination as is  formed by its combin 
ing witb the glycerine ; hence, it acts as a re frigerant to 
keep it cool , and the process is not attended witb mucb 
increase of temperature. 

In the new process tbe nitro-glycerine is not formed so 
suddenly as in the old way, but slowly aud steadily, se ttles 
rapidly, and can be easily w a&bed, wbile the yield, it is 
claimed, is greater_ Nevertheless, Boutmy & Faucber bave 
taken every precaution to avoid explosions and to protect 
tbe w orkmen from fumes. 

.. . .  t .. 
What the (Jolors or Bnoys Rean . 

" When you enter any harhor in the world , "  said a pil ot 
to a Sun reporter, ,. w here the cbannel is marked by buoys, 
you will find that tho�e on your right as you pass in are 
painted red, and tbose on your left black. If yon should 
see on e painted in  red and black b orizontal bands,  the ship 
should run as close to it as possible, because that indicates 
the center of a narrow channel .  Buoys with red and black 
vertical stripes always mark tbe ends of spits and tbe onter 
and inner ends of extensive reefs, wbere there is a chann el 
on eacb side. Wben red and black cbeckers are painted on 
a buoy, i t  marks either a rock in the open sea or an obstruc
tion in the h arbor of small extent witb a cbannel all around. 
If tbere are two such obstructions and a channel between 
them, the buoy on the rigbt of you wil l bave red and white 
cbeckers, and the one on yonI' left will have hlack and 
w h ite checkers. When a w reck ohstructs tbe channel a 
green buoy will be placed on the sea side of tbe wreck,  witb 
the word ' w reck ' plainly painted on i t  in  wb ite letters, 
provided there is a clear cllannel all around it ; otberwise, 
an even number will be painted in w bite above the word 
, w reck ' when the buoy is on tbe rigbt side of the chann el, 
and an odd number if the buoy is on the left. " 

(JANUARY 1 9, 1 884. 
(Jomposlte Pavements. 

An experimental length of composite pavement of  a novel 
character is, says Engineering, now being laid in (Jannoll 
Street, opposite tbe Man&ion House Station of the Metro
politan District Rail way. It was devised several years ago 
by Mr. H. F. Williams, a well known engineer and con
tractor of San Francisco, and in several of tbe pri l l c i pal 
streets of tbat city tbe pavement h as been subjected duri ng 
tbe past seven years to the test of traffic at least as heavy as 
tbat of Can non Street. The fact tbat ailer this prolonged 
and severe trial it remains to-day, except for a slight wear 
of  the surface, in as good condition as wben it was l aid 
down, is sufficient proof that the system possesses such ex
cellent  qualities of resistance to wear as to render a fair 
trial of it advisable for tbe metropolis. 

The mode of construction of tbis pavement is very quickly 
described. A tboroughly good concrete foundation is neces
sary, faced witb cement wbicb m ust be set hard an d quite 
dry before the s u perstructure is  laid on . 'l'his consists of 
wooden blocks about 8 incbes l ong by 4 in ches deep by 1� 

incbes wide, wbicb are set upon tbe foun dation l ike bricks 
on edge, and with tbe end of the grain-tbat is, w i t h  the 1� 
inch side-uppermost Previonsly to being tbus set, each 
block is d ipped to half its depth in a boiling mixture of Val 
de Travers as phalt and Trinidad bitumen. Thus coated the 
blocks are laid sid e by side so as to. break j o int, an d a s  close 
together as the coating of asphalt will allow, tbe cover ing 
insuring a space being left between tbe blocks of about ono
eigbtb incb all ronnd,  w b ile at tbe same time it cements them 
firm to the foundation . 

The spaces are afterward filled up with boiling asphalt so 
thorougbly as to bermetically seal up eacb block, and cemen t  
it to tbe adjacen t  ones ; i n  tbis way a perfectly bomogeneous 
covering is laid over, and cemented to, tbe foundation. 
Upon this covering is then spread a coating o f  aspbalt abou t 
b alf an incb in tbickness m ixed with coarse sand or gri t ;  the 
coating must essentially be of a differeut character to tbe 
material used for inclosing tbe blocks. since it bas to resist 
the wear of the traffic, and not to take tbe simply passive 
part of tbe latter. At tbe same time the surface covering is 
not so hard as that of the ordin ary asphalt paving, but 
while thoroughly able to resist any deformation from pass ·  
ing loads or alieration in structure from h eat, the m ixture 
employed has sufficient elasticity and grip to mak-e it free 
of the greatest drawback and most serious evil of asphalt 
pavement-its slipperiness wben humid. 

This import an t  ad vantage is  secured partly hy the blend
ing of different kiuds of aspbalt, but cbiefly from the ex
istence of the elastic cushiou of ce mented wood interposed 
between the covering and foundation. Properly laid the 
pavement is, as lon-z- experience has sbown, an admirahle 
one, but evidently its success' or fail ure depends, proQably 
more thau tbat of al lY other system, upon the care with 
which it is laid down. The absolutely essential conditions 
for success are, besides the proper selection of m aterials, a 
hard, regular, and dry foulJdathm ; a thorough cementation 
of tbe wood blocks to this foundation ; tbe tboroughly com
plete incasing of the blocks witb tbe aspbal t glue, and the 
efficiency of  tbe latter III making the whole structure homo
geueous tbrougbout ; tbe use of very small gravel or c(>aI�e 
sand properly mixed with the harder asphal t, which forms 
the wearing surface. 

It is evident  tbat to secure all tbese conditions essential to 
success, considerable skil l  is  n ecessary to lay tbe pavement, 
and especially everytbing must be kept quite dry, and the 
asphalt applied as hot and liquid as possible. Witbout these 
precantions being: taken, the pavement, wbich is of compar-a
tively sligbt proportions, must i nevitably fail u n der tbe stress 
of incessant and beavy traffic. We point out tbese facts be
cause the Will iams pavement in San Fran cisco has p roved 
itsel f to be all that its inventor bas claimed for it, and be
cause in our opinion the Cannon Street sam ple bas not been 
l aid under the conditions necessary to secure the success that 
may fairly be anticipated. Sbould experience show that w e  
are right i n  this conclusiou, the failure ought t o  b e  ascribed 
not to defect in the principle, whicb has been fully estab
lished, but to tbe imperfect manner in which tbe w ork has 
been carried out in the absence of the inventor. 

• ' . 1  .. 
THE Bureau of Education at Washington has recently re

ceived a communication from the Royal Institute of Higher 
Practical Studies of Florence, Italy, stating tbat the compe
tition for the Bufaliui Prize is open to all nations and that 
tbe time for the competition will close on October 31, 1884. 
Tbe amount of tr.e prize is 5,000 lira= $965, and the subject 
of tbe tbesis is tbe exper i mental method in science. Tbe 
tbesis must be written either in Italia.n or Latin. Tbis will 
be the first competition for this prize, wbicb is designed by 
the will of the founder to take place every twenty years. 
The object of tbe competition is to show the superiority of 
tbe experimental over the a priori method of reasoning, 
and to give !I sbort history of the prog�ess of experimen tal 
science since the bestowal of the last prize. 

._ .. ' . 1  .. 
Improvement or Galveston Harbor. 

Galveston is thro wing up her bat  in bonor of Capt. Eads' 
answer to her committee's l etter relating to her bal'. Tbe 
Captain says that if Congress will give him $7,500, 000 he 
w ill guarautee 30 feet of w ater, and maintain tbat depth 
for tweJilty years at a cost of less than $100,000 a year. 
He proposes to give the cily 22 feet of water w ithin two 
years. A Texas newspaper says that w ith 30 feet of wate1 
on her bar Galveston w ill soon rank New York city. 
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New Discoveries oC Cave and Clift" Cttles. 

Mr. James Stevenson, of the Geological Survey, has re
ported to Major Powell, as one of the results of his last 
season's field operations, the discovery of several more ruined 
cave and cliff citieR, differing in some respects from any he 
had before examined. The most remarkable was a village 
of sixty-fi ve underground dwellings, situated near tile sum
mit of one of the volcan ic  foothi lls of the San Francisco 
Mountains,  in  the San Juau region of Arizona. The surface 
stratum of the hill had by exposure become hardened, and 
formed the comm on roof for the entire com munity. The 
dwellings were excavated after a common pattern , and a de
scription of one gives an idea of the  whole. They had no 
i n tercommun ication beneath the surface, and were only ac
cessible by meam ! of square holes leadir.g from the surface 
by a vertical shaft to the floor of the main room of the 
dwelling. Foot rests-holes at convenie n t  distances along 
the sides of the shaft-served the purposes of a stairway. 

Descending the shaft the explorers found themsel ves at 
the side of an oval shaped, arched roofed room, ahout twenty 
feet in its smallest diameter. At  the ends and on the side 
opposite ' the entrance low doorways connected the main 
room with smaller rooms, the whole suit, or d welling, con
sisting of four apartmen ts. One of the smaller rooms bad 
its floor excavated to a depth of two or three feet below 
tho�e of the other rooms, and is su pposed to have served 
the purpose of a storeroom or cellar for the ancient occu
pant. The other small rooms may have been bedrooms. 

A groove eighteen i nches deep by fifteen in width, extend
ing from the floor of the main room up one side of the shaft 
to the surface of the hil l .  its bottom fi lled with ash es and its 
sides blackened by smoke, formed the fireplace' and chimney 
of the establish ment.  Aroun d  the mouth of the shaft a stone 
wall waR foun d,  forming by its incloBure a kind of d oor 
yard to the d wel ling below. The w all  doubtless served the 
double purpose of guarding against snow slides. wh ich 
migh t other w ise fill up the rooms and bury the occupants. 
and against the accidental fall of an i nhabitant into h i s  own 
or his neighbor'S d welling, upsetting the dinner pot, and 
possibly breaki ng his neck i n  the operation. 

Consid erable debris was found in these ancient dwel l ings, 
an examin ation of which led to the discovery of many 
curios illustrating some of  the social and domestic customs 
of the extinct race. Stone mauls and axes, the implements 
used in excavati ng the d w ellings ; pottery bearing a great 
variety of ornamentation ; bone a w l s  and n eedles of delicate 
workmanship ; tb e  metate or family grinding stone for grain, 
its well worn surface ind icating long use ; shell and obsidi an 
ornamen ts and im plements of wood, the uses of which were 
undisco verable, w ere among the troph ies of the explora
tion. 

Search was made for a: watercourse or spring, but no 
appeara nce of the existence of water in the nt'ighborh ood 
duri ng recent centuries was discovered. There were signs 
of i ntercommunication between this village and a cliff City 
some fifteen miles distan t-also a n ew discovery-which in
dicated the cont.emporaneous inhabitancy of the two.  This 
city, or rather cluster of villages, occupied the sides of 
a canon which has recently been ch risten ed Walnut Canon.  
It  is  an immense fissnre in the  eartb,  with nothing above 
the general level of the country to indicate its existence to 
the traveler until he stands upon the sides of its almost pre
cipitous brink. The sides ha ve been gullied by storms and 
torrents, leaving shallow, cave-like places of great length 
at differen t  heights, along the bottom of w h ich, whenever 
the ledge furnishes a sufficient area, dwell ings in groups or 
singly were built. 

The group or village which wa� most n arrowly examinee} 
vras about th ree-quarters of  a mile in length, and con sisted 
of a single row of houses, the common rear wall bei n g  the 
lining rock, while the sides and fronts were made of large 
squared stones laid in clay. A narrow street or pathway 
leads along tbe entire front. Other and sim i lar vi l lages 
could be seen along the canon for a distance of five miles. 
Among the relics found h ere was a w ooden spindle whirl, 
si milar to those in use by the Pueblos of  the prese n t  time, 
bnt unlike them in the apparent manner of its manufacture. 
Nothing indicating the use of metallic tools of any descri p
tion was discovered . The surface of  the wood of w hich the 
whirl was formed had apparently been charred and then 
ground d o w n  to the required size and shape by rubbing it 
u pon sandstone. A shaft of reed si milar to bamboo, a spe
cies entirely u nknown in t hat region at tllis Ume, still re
mai n ed in the whirl. It had been broken by the ancient 
workman an d neatly mended by winding about it a piece of 
fine twine. The ends of this twine being examined under 
the microscope disclosed the fact tbat its fiber was of very 
fine h uman hair. 

Articles of wood, cornCObS', and even tbe perfect grains of 
corn ; wal nuts, bones of elk, antel ope, and wolf ; portions of 
wearing apparel of a fabric rese mbl ing the m u m my cloth of 
Egypt, but made from material unfamiliar to the expl orers, 
and other perisb able articles were found in abundance buried 
in t h e  piles of debris w hich partial ly filled tbese deserted 
homes, and would at first thought seem to indicate some
what recent inhabitancy. On the other h and, however, the 
preservative qU!ll i ties of the atmosphere of this region are 
remarkable, and it is the belief of the explorers that centu
ries ha ve elapsed since the l ast of th e departed race or races 
occupied these old cities and villages as homes. 

Tile  absence of  weapons of war, of works of defence, 
other tban such as are constituted by the selection of almost 
inaccessible localities, of temples or idols, of hieroglyphics 

S tituiifi, jmtritau. 37 
o r  pictures, together with t h e  durability and solidity of the Oils and Drlen. 

dwellings, so different from anything to be found of the It is. very n ecessary that the painter should know some
handiwork of existing uncivilized races of that region, and thing about tbe oil he uses, as well as t h e  pigments. It is 
the wide extent of these ruins, which indicate the existence apparent to every one that has used linseed oi l  that, as i t  
o f  allied races, covering large portion8 o f  t h e  present territo- dries, it  undergoes certain changes. One auth ority com
ries of Arizona, New Mexi co, and Utah, as well as Northern putes t hat on the average l inseed oil paint or varn ish takes 
Mexico, are the elements of the problems involved in the about three month s to dry. As t h e  oil grows harder it pro
origin, h istory, and disappearance of these races-problems tects itself against the air-that is  to say, its surface pre
which seem no nearer solutio n  than w hen Colorado, nearly vents the air from getting at the oil underneath tbe surface. 
four hundred years ago, made a raid for the pu rposes of It assumes the character of a solid hard leather, which con
conquest among these places, and through his priests gave I tracts in drying and pulls itself together ; the effect of this 
to the world the first meager accounts of them-then as now pulli ng or contracting is t o  produce cracks. The contrac-
vacant and ruined. tion of oil in becoming hard , and its sudden con traction 

.. , • , .. under cold, are the chief CH uses o r  the difficulty experienced 
A ft"airs at the Patent Odlce. in varnishing. Varn ish and oil usually crack in a direction 

WASHINGTON, D. C. , January 7. 
across the grain of the wood, the chief reason of which is 

Although the Paten t Office deals in dry, hard facts. and that wood does not contract in its length, and therefore the 
the applicant for a patent and the examiner who in vestigates varnish in contracting cracks. Mr. C. L. Conder, in his 
his claim have generally n o  more h n mor in them than a useful book on pai n ters' materials. ohserves that " oil dried 
graven image, there are m'lny things that have a humorous in the sunlight and exposed to the direct rays will not last 
side to them even here. In looking over the list of applica- nearly so long as oil in the shade. Pai nters assert that oil 
t ions the other day, I made some curious discoveries which dried i n  the coldest weather lasts the longpst ; it is difficult 
I th in k worthy of mention. Marc Antony w anted a patent to �ee why this should be so, unless on account of the small 
for a fruit can ; 1'. Allwood for a barrel platform ; D. T. loss of n ot.drying oil. When the oil is dry or hard, the loss 
Apple had applied his ingen uity to the construction of a pie of n ot, drying oil goes on very slowly. " We must refer the 
baker ; W. B. Argue appeared as an attorney of  record for reader to the work of Mr. Conder for an examin at.jon of the 
a claimant, and J. Broom got a patent for a refuse ejector. causes of cracking ; suffice it to o bserve, that all painters 
O. Bottles had discovered a n e w  beer faucet, and S. A. Beer are aware that too thick a coat or too many oil coats in one 
bad invented a distillery worm. E. Buss wanted a patent painting will  cause cracking. Speaking of driers or " sicca
for a gas engin e ; J. Bumhill for a plan ter ; H. Boot for a ti ves,"  w hich have an  im portant beari n g  upon tbe subject, 
shoe born ; A. Christ £.or a torpedo ; C rofut & Knapp for Muckley says that gum mastic, in the medium s  used by 
felt hats ; Oar Carpenter for a car heater ; L. Cutshawl for English artists, has been a great injury to their pictures, and 
a ch urn ; A. J. D i n e  for an earth auge r ;  and a gentleman recommends copal varnish as the best drier. O thers fi n d  
rejoicing in t h e  extended name o f  Ludovic Charles Adrien the siccative of Harlem, made with  gums, of value ; but 
Joseph Guyot D' Arlin court appl ied for a patent for an im- copal was largely used as a med ium by the old m asters. 
proved magnet. Driers harde n  tbe oil by turning it into soap ; but this also 

One Preserved Fish wanted a patent for a mast for vessels ;  may b e  destructive if the oil i s  made too hard.-Building 
wh ile Lazarus Fried had turned h is attention to toy watches. New8. 

.. , • , .. 
F. F. Foot very properly had turned his i n ventive genius to A New Belt on Saturn. 
boots and shoes, and O. Faucet had looked after drain pipes. 
H. Goodenough wanted a patent for a borse shoe ; M. 
Glasscock for a plo w ;  J. S. Gold for a show case ; I. Glass · 
blower for a draught equal izer, and C. J. Glover, of 
Gloversville,  N. Y . ,  for a glove fasten er, C. X, Har
mony had invented an i m proved cornet mouthpiece ; T. 
January a fluting machine ; E. Kiss an omnibus pole ; and 
C. Lightsi nger a harmonica. W. Legg was made hap
py by a patent for a boot upper ; ·A. North has one for a 
refrigerator ;  E. B. Meat yard one for a butcher's saw ; Mod
est Merke for a fly trap ; F. Million for a gas engine ; Musta
pha Mustapha, of Zagazig, Egypt, for a .cotton gin ; and Rob 
Roy McGregor for a mi lk  can: Every one knowR that W. 
D. Puffer has patents for improved soda foun tai ns, but J. D. 

Peck had invented a patent measure-probably a peck mea
sure, and Perry P rettyman , of Paradise Spring Farm, Oregon, 
bas a lamp burner. H. Sandhop has a patent  pavement 
driver ; Scri pture and Stackman a car heate r ;  E. B. 'Turnip
seed,  a beehive ; D. T. Trueblood, a medicine spoon ; C. E. 
Plugge, a tobacco cutter ; and Wall Work a car signal .  

A t  a recent meeting of t b e  Royal Astronomical Society, 
Mr. Ranyard read a note on a narrow belt which he had 
seen on the planet Saturn. He said that he believed n arrow 
belts si mi lar to t h ose seen upon Jupiter were very rare. 
There were many observations of broad belt� of a bluish
brown colOi' upon the bal! of the planet ; but he was not 
aware of ftny other observation of a sharply defined narrow 
belt. While observin g  the planet on the evening of Novem
ber 4, w ith an 18  inch sil ver-on-glass reflector, he n oticed a 
narro w dark belt w hich stretched across tb e disk, and at 
moments  of good defin ition could be seen to fade away 
toward either limb ; but he tbought that the decrease in in
tenSity was not as marked as in the case of similar belts upon 
Jupiter. 

The color of the belt was a dark blue-gray, strikingly dif
ferent from the reddish-bro wn of the belts upon Jupiter. 
On the 4th November it was a striking object, nearly as easily 
seen as the Ca�Rini d i vision on the ring, though not so dark. 
He estimated its breadth as not double the hreadth of the 
Cassini division, where it  is  seen broadest in  the ansre. The 
belt was again seen on the 13th of November, but was not  
then so conspicuous, and the defin ition was not as  good as on 
the 4th .  

A mong other curious names are V .  C. A .  P .  D .  G .  Compte 
d' Ayapruck, Lio Louis Aime Elie Picot de la Peyl'ouse, 
Gall up & Hurry , Jackson Martin Van Buren Ilgenfritz, M. 
J. Laugh ter, E. S. Laugh inghouse, J. Midwinter, J. D. 

Miracle, Return Jonathan May, C. E. Marychurch, W. On the 21st h e  saw it again, an d  it was also seen by Mr. Hop
Morn ingstar, J. E. Mustard , Return Jonathan Meggo Only, kin s, who observed it with him. He had tried to find whether 
N W PI F P· k ,xr R . b W G R b any other persons had seen it, and found that Dr. Copeland . . ay mate, . IC up, " . aID ow, . . aw one, . . �. Rain watel', W. H. Rushforth, L. Soarback, J. M. Scant- had o� the 6th ��vember se.en a dark belt ,  which he d escn�
lin, B. Sloppy, J. F. Sheepshank, B. Silvernail, J. Snowman, ed as ID �bout ",0 south latItude, sharp t�ward tl�e equatOl , 
W. S. Sharpneck, D. Shirtsleeve. W. Stonebraker, A. T. and sbadID� off toward the pole. �e. �stIm.ated Its �readth 
Timewell Liberty Walkup Pleasant Witt Twentyman at about tWIce that of the great dIVISiOn III the nng. It 

Wood M: C. Youn!!love E. ' Children Churdh & Chaplin 
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should be remarked that takin g  ten and a quarter hours as 
A. COlderhead, S. 60rnfi�ld . W. C l ucken . T. Curhsetter, W: the rotation p�riod of the planet, the opposite side ?f the 

B. Cow lock, Cook Darling. O. Drinkwater, A. Doll, I. Edge, ball would ha�e been tur�ed toward the earth .at the tIme of 
W. S. Earwig, P. T. Earlywine, Lewis Finger, S. Forehand, Dr. ,Copeland � observatiOn as compared WIth Mr. Ran
Amy Fullalove, D. Good will it', Wm. Goforth, W. H. Good- yard s ohservatlOns of the 4th and 13th. 
child, J. L. Greatsinger, Sampson Goliah, C. M. Henn, T. ... , • , • 
Oxyard, W. Onions, B. Overstreet, and N. W. Playmate. A Model Sch ool BuUdln&,. 

The tlecretary has decided that where an applicant Hartford, Con n . ,  h as recently completed a new high school' 
files two or more applications for patents for divisions of building to replace one burned two years ago. The build
the same subject matter of invention ,  the references from ing i s  236 feet by 100 feet, two stories high , w ith basement 
one appl ication to an other required by rule 42 of the rules of and attic ; a clock tower 126 feet high and a n  astron omical 
practice relating to such cases must specify the applications to wer 98 feet high. The building is of brick with stone 
particularly by stating the dates of filin g  and serial numbers. trimmings, and the total cost w as $255,000. The floors are 

There has been but l i ttle of importance done in the Patent on brick arches supported by rol l ed iron b eams ; the stairs 
Office during the past week, the h olidays .having interfered are of stone on b rick arches ; the beati ng boilers are in a 
with the regular work. FRANKLIN. detached building; the walls of the main bui lding are twenty 

.. I • , • inches th ick, inclosing an air space from founilation to roof 
VariatJons oC the MagnetiC Needle. of four inches width, and the enti re structure is intended to 

An Oregon correspondent, formerly of the U. S. Land 
Survey. says that, in the Willamette Valley, in 1850 , t h e  
magnet ic  n eedle showed a variation o f  20° E. , where now 
i t  is 21° 10' E . ,  thus i ndicating that the magnetic pole i s  
there moving eastward about . 2° a year. He has n oticed 
greatest disturbance i ll vicipity of recent volcanic u pheavals, 
varying as much as 20° in a mile,  and suggests that the 
thickness of  the earth's crust or the natural heat of the earth 
may have some effect. 

. . . .. . 
To WRITE UPON TERRA·COTTA TABLETS. -Dip the clay 

tablet in milk with a few drops of acid added, and then dry. 
When this is done you can write upon it as easily as upon 
paper. 

be perfectly flreproof. There are ten class and recitation 
rooms, play rooms for inclement weather, a hall capable of 
seating 1 , 200 persons, a large lecture room, chemical labora
tory. and observatory with dome 17 feet in diameter con
taining .an equatorial telesco pe with 972' inches aperture, 
from the Alvan Clark man ufactory, at Camhridgeport, 
Mass. 

.. � .  � .. 
A New M�thod oC Oxidizing Sewage. 

Professor J. Koinig proposes to pudfy town sewage and 
the waste waters of slaughter houses, dye works, breweries, 
etc. , by allowing them to trickle over a network of wire, 
thus exposing a large sUl'face to the oxidizing action of the 
atmosphere. H e  recommends th at the coarser. i m pUl'i ties 
should first be removed by means of settling tanks. 
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THE STRENGTH OF LEAD PIPES. 

The accompanying engravings represent the fractures of 
several lead pipes tested to destruction by a German firm of 
manufacturers, from whom. the Pintsch's Lighting Com
pany obtain the lead pi pes used in the installations of com
pressed oil gas apparatus, by which a number of tile railway 
companies of t.his, among otller countries, supply tbeir rail
way carriages with oil gas. After trying the lead pipes of 
several Euglish makers, the Pintsch Company was forced 
back upon the German makers, for lead pipes which would, 
for any length of time, stand tbe high pressure-90 pounds 
to 105 pounds-"at w hich the 
gas is distl'ibuted for charg
ing the carriage receivers. The 
makers of these pipes assert 
that they use only pure lead, 
but we are inclined to think 
that the figures representing 
the bursting pressure indicate 
the use of an alloy . The 
numbers placed bel ow the 
several pi eces of pipe show n 
in the engraving give the 
number of atmospheres at 
which the bu rsting took 
place, except in the case of 
that marked 73, which should 
be 75. The external and in
ternal di ameters of these 
are respecti vely 1 '5625 inches 
and 1 '125 inches ; 1 '3125 and 
0 '9375 i nch ; 1 '4375 and 1 '0625 
incbes; 1 '375 and 0 '9375 inch. 

Calculated by the formula 

S= P , i n  which R= 
hypo log. R 

ratio of e x ternal to interna.l 
diameters, p= pressure in 

8 0  

pounds per sqnare inch,  S=slress in pounds per square inch 
of the material of the pipe, the bursti ng pressures give a 
stress S=respectively 3,720 pounds=1 '66 tons ;  2,679 pounds 
= 1 '19 tons ; 3,750 pounds= 1 '67 tons ; and 2,460 pounds= 
1 '1 tons ;  01' an average of 1 '405 tons per square inch of sec
tion of t he lead. 

M. Jardine found that a lead pipe 1 '5 inches diameter and 
0 '20 inch in th ick ness sustained a pressure of 1,000 feet of 
water, ' 01' 29 '5 atmospheres, without alteration of form. 
Under 1 ,200 feet of water, or 35 atmospheres, it began to en
large,. and it burst under 1,400 feet of water, or 40 atmo
spheres, having swollen to a diameter of 1 '75 inches. A 2 
inch pipe 0 '20 inch thick sustained a pressure of 800 feet of 
water, or 23 '5 atmospheres, with scarcely any enlargement ; 
but it burst under 1 ,000 feet, or 29 atmospheres. From these 
results, as given by Mr. D. K. Clark, it appears that the re
sistance of lead to a tensile strees is equal to 15 cwt. per 
square inch of sectional area, and that its ultimate strength 
is equal to 1 ton per square inch. We are not told how long 
a time these pipes were subject to the lower stresses men
tioned ' but there is little doubt that und er long continued 
stress �r: largement would take p lace at lower pressures than 
those which equal a stress of 15 cwt. 
per square inch of the material , so the 
ratio R would gradually decrease, S 
consequently become greater, and p less. 
The stress necessary to burst the pipes 
we have illustrated was no doubt 
brought to bear without much refer
ence to the time occupied, ' and under 
the circumstances the bursting pres
sure might be somewhat high and would 
also be �omewhat irregular, whicb pro
bably explains the difference in the 
figures above given. These give a 
mean breaking stress of 28 cwt. ; but 
it is not very likely that tbe same ma
terial in other form than that of a pipe 
would withstand so high a pressure, 
'because at a slightly weak place exten
sion commences, and though fracture 
is thus localized, the material is not 
supported by that around it. 

It will be observed from the forms of 
the fractures, which are clearly shown 
in our engravings, that they are those 
wh ich are usually seen in lead pipes in 
vertical or approaching vertical posi
tion, and are burst by frost in winter. 
Tbese, as well as other fractures, are 
usually attributed to the expansion of 
water in freezing ; but a lit.t1e reflec
tion will show that as this expansioll 
takes place as the water solidifies, the 
fracture produced by it alone would be in the form of a 
long crack ouly wide enough to permit of the slight expan
sion which takes place between 39 degrees and 32 degrees 
Fah. 

When lead pipes are burst during frost, the fracture 
being more or less wide, short, and localized at a consid
erable swelling, the bursting is not always directly due 
to the freezing and consequent expansion of water and solidi
fication. 

In freezing, water gives up a large quantity of its 
contained ail', and tbis rises to the upper parts of a pipe, or 

�'itutifi t 1tUtriclu. 
to any part where it gets caught, as in the upper part of a 
bend. 

As the water in the pipe falls from 39 degrees to 32 
degrees Fah. ,  or from 4 degrees to zero Cent. , its volume 
increases from 1 to 1. 000122, and this, acti ng on the impris
oned air, compresses a highly elastic medium, which remains 
under pressure even after the water has become sol id. By 
this means the pipe is swollen and th inned where the air is 
imprisoned, lind by a repetition of the process a burst takes 
place, which is assisted by the expansion of the air when 
the thawing sets in, the expansion of ail' per degree being 
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0'00217, which is so much greater, as above seen, than that 
of water.-The JiJngineer. 

.. I . '  .. 
SOEMMERING'S ELECTRIC TELEGRAPH. 

The rapid success of Napoleon's Austrian campaign in 1809 
was partly attributable to the good use he made of the optic 
telegraph ; and when he had left the country the Bavarian 
minister suggested to Soemmering, a member of the Academy 
of Sciences of Muuich , that the Academy of Sciences might 
advantageously turn their attention to . the subject of tele
graphy, the great advantages of wbicll had been so com
pletely demonstrated before them. Soemmering caught at 
the idea, and appears to have immediately recognized that 
electricity was tlte agent .of alL others calculated to -render 
the required service. At that time, says Engineering, the 
only known effect of an electric current which was suitable 
for the purposes of telegraphy was the evolution of gas, and 
upon this he commenced to experiment. He first constructed 
a �mall apparatus. He made a cable of five wires iosulaterl 
by sealing wax. The ends of  the wires, at one extremity of 
the cable, were connected to gold terminals in a .vessel of 
acidulated water, and were marked a, b, c ,  d, e, respectively. 
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cable of ' 845 insulated wires. Here the transmitter has 35 
copper terminals in connection with the conductors, m arked 
with 25 letters and 10 figures. Any pair of these terminals 
could be connected to tile poles of' Ihe vol taic battery 
by flexible con nections not shown in the figure', and thus 
a circuit establ ished. The receiver h ad l ike wise 35 ter
minals : these were of gold, and were con tai ned in a glass 
tank of acidulated water. To call the attention of the at
tendaut an inverted spoon was arranged horizontal ly in 
the liquid , and collected the gases that were disengaged 
from certain terminals. When it  became sufficiently 

buoyant it rose, and at the 
same time turned down a rod 
upon which there was loosely 
threaded a ball. The ball 
slid off, and, falling down a 
funnel , dropped into a cup 
at the end of a detent lever 
on a call bell worked by 
clockwork, releasing the me
chanism and putting the bell 
into action. In signaling, the 
gas rose simultaneously from 
tw.o of the gol d  terminals, 
the quantity from one being 
double that from {,he other, 
and thus two letters were sent 
at once, it be ing understood 
that the olle which evolved 
the greatest quantity of gas 
preceded the other in the writ
ten word. This apparatus was 
completed in August, 1810, 
but it was used w i thout the 
cali bell in July, 1809. The · 
first experiments were made 
over a distance of 38 feet, and 
theu w ere rapidly extended to 

1 ,  000 feet, and, as soon as the inventor had perfected the 
insulation ot h is cable by caoutchouc dissolved in ether, to . 
10, 000 feet. The telegraph was presen ted to the Academy 
of Sciences of Bavaria in August, 1809, to the Academy of 
Sciences of Paris in December of the same year, and after
ward to various royal personages, but no one took it up, 
and although it was twenty-five years before a practical sys
tem was brought out, yet no one seems to have tried to bri ng 
Soemmel'ing's i nven tion into a form from which useful ser
vice could be expected . 

. . . . .. 
Superstitions about Precious Stones. 

OornhilZ Magazine in  an article on the above subject con 
cludes that the superstition that yet. li ngers about t.he pre
cious stones represents, happ ily, a fast d imi nish ing quantity. 
Who would think now, says tbe writer, of att. ributing to eacb 
storie a special influence over each month ,  and wearing, 
there fore, the sapphire in April, the agate in May, and so 
fortb ?  Y et our ancestors did this, and even :tppropriated 
to twelve kinds of stones the twelve signs of the zod iac and 
the twel ve apost les . Perhaps there was some pious inten t 
in making the jasper the symbol of St. Petei', the chrysol i te 

of St. Matthew, or the uncertain beryl 
of tbe disbelieving St. Thomas ; but 
the modern spirit needs not these re
m inders, and  their value at any time 
must have been very doubtful. But, 
smil e as we may at the supersti tion that 
ruled i n  bygone times with regard to 
precious stones, we have to admit that 
it was not altogether withont its 
brighter side. In the dark ages, for 
instance, it can have beeu no mean 
happiness to possess gems w hicb, like 
the diamond and amethyst, reduced war 
to a safe and pleasant pastime. What 
charm have we wherewith to face the 
perils and misfortunes of life compar
able to the faitb iu their talisman which 
supported our ancestors ? Who that 
remembels the agitations of a law suit 
and the nervous reliance placed in h is  
solicitor, but  might regret the  faith 
whicll in a previous age and similar 
plight he might have felt in a morsel 
of chalcedony? 

Science, moreover, in many cases 
leaves no compensation for the belief 
she dispels. It was no trifling allevia
tion of the peasant's lot that he might 
hope any day to find a rich jewel left 
by a snake in tbe grass, or vast treas-

SOEMMERING'S ELECTRIC TELEGRAPH. ures hidden in  a mountain. 
This hope i s  now gone, or going, 

The other ends were placed, two at a time, to the terminals from him, and perhaps few living Cornish peasants 
of a voltaic pile. composed of plates of ZillC, silver coins , now look for the blue stone ring wh ich their ancestors 
and felt soaked in dilute acid. The contact was followed attributed to the :-action of snakes breathing upon 
by the evolution of gas from two of the gold terminals, and hazel . 
thus any two of the :Ii ve letters could be indicated simultane·  Who now that drinks the refreshing Vouvray wine, 
ously. The possibility of effect ing the transm ission of words I from Vouvray, in France, would ever think that the name 
by this system having been demon strated, Soemmering pro- of both wine and place had come from an old local belief 
ceeded to construct the full sized instrument shown in the in  a dragon 01' viper (vouivre) that possessed a single 
anuexed illustration , which was sketched from his original eye, or carbuncle, which it laid aside on . the ground, and 
apparatus. which, if discovered, would lead its finder to im.r:iJ.easurable 

It consists of a receiver aud transmitter connected by a richest 
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Clonnectlcut Valley Fosslls. 

At Portland, Conn. , on the Connecticut River, three large 
blocks of freestone have been lately taken out of the quar
ries, 300 feet below the surface, for the Putnam high scllOol , 
which are said to be the most singularly marked of any yet 
found there. On the upper surface of two. of the blocks al'e 
visible, plainly indented, some of them being a haH inch 
deep and sharply cut, the footprints of birds of a past age ; 
some are large and some small. The third block has the 
fossilized remains of a creature that in shape re&embles a 
turtle. It is about 1 foot and 6 inches wide, octagonal ill 
shape, and oval like the back of a turtle, it is firmly attached 
to the rock, and there are no traces of legs. 

.. . . . .. 
THE CHIMPANZEE AND KOOLOKAMBA. 

The subjects ot our i llustration were purchased by the 
Zoological Society of Loudou on Oct. 24 ; but, unfortunate
ly , the chimpanzee, after living a few days, has succumbed, 
as many of this species have before, to the fatigue and close 
confinement of a long and tedious journey. 

He was the largest specimen the Society ever had the 
chance of procuring, and is, consequently, a great kOSSo He 
stood,if upright, about 4 ft. 7 in. ; and , although slight in com
parison with some of his brethren, was of . a very powerful 
frame. It is but seldom that these monkeys are kept alive 
i n  Europe for any lengthened time ; they almost invariably 
succumb to cold and lung disease, owing, of course, to the 
changes in our climate. The other animal, 
the little kooiokamba, is of a rarer species, 
and is happi:y thriving well. He appears to 
be of a hardier constitution. 'l'he koolokam
.ha, which gets its name from saying " Koola l 
Koolo ! " over and over again in a strong voice, 
d wells in the forests of equatorial Africa, 
and is often seen in cOinpany with the chim
panzee. This is the first specimen that has 
appeared 1Il England, and is an object of great 
interest to zoologists on account of a certain 
resembiance, in some points, to the ' nschi
gombouvie," the chimpanzee, and the gorilla ; 
but is un.ike them all in its general appear
ance, whwh is rather frog·like. It has an im
mense beny� and is a vegetable feeder, like all 
the troglodytes ' its skull is globular, it  has 
long ears, and seems to have great intelli
gence, or rather cunning. Its gai L is like 
that of the gorilla iu walking on aU fours, 
resting on the backs of the fingers. We may 
congratu;ate tile Society upon the acqui
sition of so valuable a specimen of this rare 
little creature. -illu8trated London New8. 

•.•. -
The Alaska Volcano and Tidal Wavc. 

The Kodiac, eleven days from Kodiac, 
arrived Dec. 27, and Capt. Cullie, together 
with C. T. Sands, talked with a Bulletin ,re
porter at the onice of the Alaska Commercial 
Company. Mr. Sands says that the tidal wave 
came about Jlifrty minutes after the eruption, 
aud from shore "t appeared like an approach· 
ing wall of water. Had the first wave come 
,, :  high tide, MI'. Sands thinks the little settle
ment at English Bay would have beeu ob
literated and the inhabitants drowned. The 
interval between the waves runs about five 
min utes. The receding waters of  the first 
wa� carried the fishing boats from the river 
to the sea, and the next wave stranded the 
boats high on the beach. Mr, Sands and 
others noticed along in the month of August 
that the mountain in Chernaboura was emit
ting cmoke, but there seemed to be no other 
premonition of the great explosion which oc
curred at eight O'clock In the moruing 
of October Il. The shower of ashes followed 

I '  I :  

soon after �he rumbling was heard, but the earth did 
not quake or tremble perceptibly. It was remarked by 
;Mr. Sands as something unusual that the fishes disap
peared from Engl ish Bay on the night of the 5th. On 
the  morning of the 6t h  not  a fish could be  caught or a sign 
of one seen. The atmosphere was warm, evidently heated 
by the shower of ashe�, w hich obscured the sun and rendered 
the place as dark as l!igbt for two hours. Looking at nigh t 
to the west from English Bay to Chernaboura, a distance of 
forty-nine miles, the spectacle was grand and awe-inspiring 
beyond description. Columns of lurid smoke and flame 
seemed to shoot from the earth to the heavens. No one bas 
approached nearer than ten miles to the island since the 
eruption. At that distance the low ground of the island 
seemed to be a vast crater from which smoke and fire were 
issumg.-San Francisco Bulletin 

.. , . . .. 
Disappearance oC Lake Tulare. 

Tulare Lake once had an area of 1,736 miles, and depth 
sufficient for steamboat that navigated it, but its area has 
been reduced to 196 miles and its greatest depth is only 22 
feet. Its contraction is attributed to the absorption of 
water for irrigating purposes from the two streams that feed 
it. Some San Franciscans who have just returned from a 
visit to the lake predict its utter absorption, as every farmer 
who settles near it digs a new canal for irrigation. There 
are about forty artesian wells within a radius of iorty miles 
around the lake. 

Jtitufifi t !mtri tau. 
NaturaU .. t Club oC Victoria. 

Be fore the Fie ld  Naturalist Club of Victoria, Mr. Thomas 
Harribon cont r i buted a paper on the habi t �  of certa in  
spiders, wh ich we  fin"! reported i n  the Federal Australian. 
It was stated that on plac ing  a large spiller on the web of a 
much smaller but very fierce one, suspended across an old 
water·hutt ,  the l atter deliberately cut the web, and allowed 
the in truder to fal l into the  water. After about two hours 
the spider so unfortunately situa ted was nearly drow ned ; 
and was then hauled up,  killed, and eaten . A spider, an 
immense epira diadema, was placed w ithin a glass case, 
together with a small tal'antula. Next day they were found 
to have actnally eaten each other, only the thorax, head, and 
a few of the legs remaining. Yet they severally held Oll 
by means of their respective mandihles, with an eminent 
deadly grip, both being quite dead. Six spiders, of the 
species found undt;:r the bark of the eucalyptus, were con· 
fined under a tumbler, a bull-dog ant being subsequently in· 
troduced. Tbe ant speedily killed five of his fellow prison
ers, but on approaching the one remaining the latter turned 
round, and . ejecting several tbreads of web, succeeded in 
embarrassing the ant. This done, the spider became the 
assailant, and rushing upop. his antagonist almost bit  him in 
two. Spiders are usually brave ; but a taran tula dropped 
upon an ant-hill in most cases curls up his legs and makes 
no attempt either to run away or to defend himsel f. If at· 
tacked by a large hOfnet, the spider generally behaves in a 
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escapes from captivity. The spiders found under the bark 
of the eucalyptus, if thrown into water, eject threads of web, 
and these, being wafted ashore, enable the spider to speedily 
haul itselr to dry land. A spider inclosed on a sheet of 
paper within a circle of wet ink, to all appearance ejected a 
thread perpendicularly upward until it attached itself to the 
ceiling. The spider then climbed up the thread and escaped . 
Some fifty or a hundred common house flies were once 
noticed to swarm round and follow, for more than a hundred 
yards, a gossamer spider floating through the air, supported 
by the quasi ballo.on which this species is  known to con
struct. This habit of the gossamer is well known to natu
ralists, but the behavior on the part of the flies has never been 
previously observed. 

.. . . , .,  
Wonderful Insect Eyes. 

Physicians call a ttention to the increasing instances of 
defective or imperfect sight occurring in ci vilized countries, 
and attribute it to various conditions of modern life-the 
overwork of the eyes in childhood, the study of books in 
small print, the habit of reading by imperfect light, and 
many other causes. It appears certain that in  the matter of 
eyesight the savage has usually the ad vantage of the civil
ized man. The gift of sight is  one very unequal ly d istri
buted among the animal world. Some creatures enjoy it in 
excess, like the eagle ;  others are totally deprived of it ,  like 
the earth worm. In many other instances the sense of sight, 

if not actually lacking, is extremely im per
fect, as in the case of the mole. Insects are 
in many cases far more richly endowed with 
eyes than even birds or beasts. The little 
creature called a whirlwig (Gyrinus natator), 

which skims abou t on the surface of standing 
water, is furnished with a double sct of optics, 
the upper portion of the eyes (fitted for seeing 
in the air) being placed in the upper portion 
of the head, and the lower portiou of the eyes 
(fitted for seeing in the water) in the lower 
portion of the head, a thin division separuting 
the two. Spiders possess six eyes-some spe
cies eight ;  centipedes twenty, while the eyt's 
of many insects (bees, butterflies, dragon·flies) 
are composed of a n umber of facets, each eye 
being, in fact, a cluster of eyes. Dr. Hook 
counted 14,000 of these facets in the eye of 
a dragon-fly, and Leeuwenhoek found as 
many as 12, 544 ;u another specimen of the 
same species .  The latter naturalist adapted 
one of the eyes of a dragon-fly so as to be able 
to see objects through it by means of a micro
scope, and found that he couId view the 
steeple of a church 299 feet high and 750 
feet from the place w here he stood ; he could 
also distinguish if the door of a house, at the 
same distance, was open or shut. Fleas' eyes 
diminish as well as multiply objects, as Puget 
discovered by performing a similar experi
ment to that of Leeuwenhoek. "A soldier 
viewed through it represen ted an army of 
pygmies ; . . .  the flame of a caudle seemed 
the illumination of a thousand lamps. " Blind 
or imperfectly sighted human beings may 
think with envy of the beautiful provision of 
visual organs bestowed by Nature on some of 
her children ; and yet many creatures live 
happily wi th but a small share of the bless
ings of sight. In some of tbe insects who 
possess the lltrgest share of visual organs, 
some other sense-taste, bearing, or touch
is deficient. Huber believes their sense of 
bo�h hearing and taste to be i mperfect. On  
the  otber hand, the blind ea!-thworm will 
retreat rapidly into its hole if the ligbt of a 
candle is thrown upon it, its sense of hearing 
or smell warning it of the approach of the 

similar mallner.  On the other hand, one species of spider danger it cannot see. A bat's senses of touch, hearing, and 
having very large mandibles shives vigorously, and nips smell are so acute that it depends litt le on the aid of its eyes. 
many of the ants venturing to approach him. One particu- SpaUanzani tested this by the cruel experiment of destroy
lar kind of spider, with long legs, very common in dwelling ing the s ight of several bats, and then setting them free. 
houses during the autumn months, when touched with the In their flight through the room they avoided eveu the 
finger commences to sway itself to and fro, continuing the smallest thread placed to obstruct their way. Latreille, the 
motion for one or two minutes. The late Mr. Darwin sup- French naturalist, states that there is a species of ants which 
poses that the spider resorts to this practice in order to render are entireiy blind, but pursue the same mode of life as their 
h imself invisible, but it may be remarked that the trick fails sighted brethren.-London Globe. 
entirely so far as the human eye is concerned. The webs of .. , • , ... 
spiders vary very much as to form and arrangement. Some Tb e WonderCnl Sunsets. 

are of a perfectly polygonal shape ,  and are supported by a Concerning the wonderful phenomenon of our sun risings 
number of threads radiating from the center. In some cases and settings of late, and the suggestion that it may be caus
there are only a few radial threads, the interstices between ed by volcanic dust from earthy or lunar volcanoes, I have 
them being filled up with short straight lines, which form this remark to make : If it were caused by such dust or mist, 
quadrangular spaces, and present a general appearance it must sensibly affect the rays from the moon and sun, 
resembling that · 01 a Greek bordering. In other webs the whereas no such effect is perceivable. Heavy and dense as 
threads are Itl'ranged III an irregular manner, so that the en- that mist appears the moon rises from and sets below it with 
tire structure of the web reminds one of the intrieate maze not the slightest diminution of its power to shine. The same 
of the rigging of a fuU.rigged ship, while one species of may be said of Mars and Jupiter. Jupiter rises now iu or 
spider does not suspend its web at all, but attaches it flatly near the Crab. I do not see that it affects the rays of  any 
upon a wall or door. In this latter case the threads are evi- star. If it does not, tlien we may conclude that the cause 
dently covered with an extremely viscid substance, which exists far beyond the most distant star. Those who have 
retains any insects accidentally alighting thereon. The the opportunity of ascertaining if these speculations are cor
" vibrating " spiders, if placed on the bottom of a tumbler rect should report. Certainly It would seem that the cause 
reversed and standing in a plate filled with water, throw out I of the phenomenon iies far beyond the orbit of our SUD. 
a web, which, adhering to some adjacen t object, forms a sort C. 1. 
of aerial suspension bridge by means of which the spider Oregon, Mo. 
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Sorgbum Sugar Experbnents. 
Prof. Collier. late cbemist, of the Department of Agricul

ture, and a firm believet· in the practicability of producing 
sugar from sorghum in sufficient quantities and of a quality 
to supply a great part of the demand for sugar in this  
country, appears to have awakened the interest of the Agri
cultural Department in a subject about. which it was sup
pOHed to have become some w bat inefficient. According to 
a Washington correspondent of the New York Times, Pl"Of. 
Wiley, of the department, in a forthcoming report, will 
make public some interesting in formation about the experi
ments with sorghum during the last year, lind takes a more 
hopefu l  view of tbe subj ect than Commissioner ,Loring 
formerly held. He pronounces erroneous the prevalent im
pression tbat every farmer may become h is own sugar
maker. Sorgh um,  unl ike sugar beet, contains various 
non-crystall izable sugars, the separation of which demands 
much skill and scientific knowledge. Sorghum sugar will 
have to be made i n  large factories. 'l'he existing factories 
have shown that i t  can be made, but how profitably or un
profitably cannot be stated by Prof. Wiley, who  suggests 
that farmers near factories may, in effect, make their own 
sligar by raisi ng the cane and trarliug i t  at factories for 
sugar. 

Cane giving 60 pounds of sug,ar per ton ought to bring 
the farmer 35 ponnds, the rest of the sugar and molas�es 
.going to the manufact.urer to pay expenses and yield profit. 
The profitableness of making sugar from sorghnm depends 
largely on utilizing all waste products. The scums and 
sediments make manure hardly inferior to gnano. Bagasse, 
or crushed cnne, can be turned into manure by being thrown 
i nto hog pens, as at Rio Grande, N. J. , or it w i ll make a 
fair qualit.y of prin ting paper. It is not economical to burn 
it. If the manufacture of sorghum sugar is pro'led to be 
profitaIJle, i t  will resu l t  in  su pplying to a large extent  our 
demand for sugar ; but as sorghum makes a great deal mort' 
molasses in proportion to sugar than sugar cane does, the 
Pmfe�sor concludes that when there is enough sugar there 
will he a great deal more molasses than can be disposed of. 

Prof. Wiley has made experimen tally some fair samples 
of rum and alcohol from sorghum molasses. Under favor
able ci rcumstances one gal lon of molasses, weigh ing 11  
pounds, wonld give 2 '75 pounds absolute alcobol, 3 ' 03 
pounds of 90 per cen t alcohol. and 5 '5 whisky or rum. 
Ti tus, each gallon of molasses would give nearly half a 
gallon of commercial alcohol and two-thirds of a gallon o f  
whisky or  rum. 

As it has been abn ndantly proved, he says, tha t  sugar can 
be made from sorghum, the Government  should nlake n o  
further experiments i n  this direction , Prof. Wiley has 
tried the d iffusion process, and finds it yields 20 per cent 
more sugar, but at a somewhat higher cost than grinding. 
The Government, he thinks.  ,hould purchase macbi nery for 
large experimen ts in the diffusion process, and should raise 
its cane somewhere else than near Wasbington, as land tbere 
is expensive and not adapted to the purpose. The Govern· 
ment  should also make arrangements witb agricnltural col

leges or other agencies in various States for experimenting 
w ith sorghum cul ture to determine what parts of the cuuntry 
are most favorable to the culture of sugar-producing plants. 
Prof. Wiley suggests in each State the  trial of two acres 

Jtieutifit !meritau. 
of a cast iron member. This crack has been slowly enlarg
ing. Another member, through a mistake in placing the 
braces, is relieved from its proper load under certain condi· 
tions, and has been slowly rotating about its horizontal axis. 
At any moment, however, it is liable to experience a heavier 
shock Ot ·  stress than usual and turn over complelCly, or 
break from the appl ication of a .train i n  a manner not Coli· 
templated by the designer. 'l'hese facts have been known 
to the officers of tbe road for a long time. Attention bas 
been called to this pat-1icular bridge not only by their own in· 
spectors, but by outiiide engineers. 

It is hardly n ecessary to add that engineers do not gen· 
erally believe that bridges, roof trusses, bnildings, or boilers 
fail from weakness or decay that could not have been dis

covered by proper examination. Mysterious causes are no 
longet· admitted by engineers of repute to have a place in 
engineering science. However, the inevitable conclusion is 
that failures of all kinds of engineeri ng structures may be 
an ticipated and prevented by taking proper precautions.
Tlw National Oar Builder. 

• •  1 � • 
NUT LOCK. 

The bolt is of the ordinary form and of any size of thread. 
The nut,  Fig. 3. is threaded tbroughout its aperture to fit 
the bolt, and is formed at o l le  side with a conical extension 
terminating in a cylindrical portion that is threaded. The 
extension is formed with lougitudinal incisio l l s, of which 
there are, preferably, four. The washer, Fig. 2, corresponds 
in width with the extension of the nut ,  and has its aperture 
tapered to fit the conical surface, and also has a straight 
portiou  that fits the threaded cylinder. These threads cor
respond i n the n u mber to an inch with those on the  bolt, 
and the con ical surface is slightly swelled, as shown in Fig. 
3. '1'0 use the device, the wa�her is first placed on the bolt 
against tbe hody to be clamped, wben t,he nut is screwed on 
the bolt, its extended portions entering the washer until the 
threads on the end take the tb reads on the washer ; the con
ical surfaces coming together, the n ut is clamped on the 

FULWILER'S NUT LOCK. 

divided in to ten plots-five for �orgb llm, four for beets, and threads of the bolt. The nut is held fast by the clamping 
one for corn-to tes t for purposes of comparison the general action, and t,he washer cannot become loose for the reason 
fertility of the goil and the character of the season. The tbat it must, to do so, move back against the pressure of 
Govern ment ought to carry on for a series of years the pro· the body. This construction gives a long threaded surface 
cess of selection of sorghum seed, in order to secu re an to the nut, so that the pressure cannot strip the t h read. The 
improvement in the quality of the cane. It may be stated smooth conical surfaces commence to clamp as soon as in 
tbat the past season proved a disadvantageous one for sor- contaC!t and increase in pressure as the washer moves up the 
ghum sugar making, not only at the Agricultural Depart· cone. 
ment ,  but generally. The conviction is growing among This inven tion has been patented by Mr. J. A. Fulwiler, 
some of tbose who have made experiments that sorghum of Lexington,  IIlinoig. 
cannot be rel ied on to make sngar in the extremely N o t:thern .. , • I .. 
States, but that in spite of occasional successes in Minnesota Better Prospect •• 
there is a sorghu m  belt, as there is a corn belt, north of It is eviden t  to one who gets about among the manufac· 
which the crop cannot be rel ied OD. turers that there is a mot'e hopeful feeling regarding busi-

• , • , • ness than there waH at the beginning of December. Mach ine 
RaHway Bridge Inspection. tools of the atandard sorts are ordered to a much larger 

Bridges, l ike car wheels, do not break down without amount tban at that time, and some establishments are keep· 
showing signs of weakness long in ad vance. Careful in- '1 ing their meu busy in getting a stock of these tools at ead, 
spection of wheels at trequent intervals has enabled railways which,  of some makes, are rarely a drug in the market. The 
in this country to practically el imiuate " broken wheels " demand for special tools has somewhnt fallen off, as might 
from among the causes of accidents, at least those of a have been expected when, the newly started manufac
serious nature. A bridge failure is admittedly of a much tories of the last building season were completed, but there 
more dau?;erous character than one resulti ng from a broken is a call for small machine tools fully as imperative as a year 
wheel. It would be expecterl , therefore, that hridges wouhi ago, one nianufncturer of small machine tools and appl iances 
be much more carefully looked after than wheels ; yet, on reporting that he has all that h is  means will enable him to 
.som.e roads, even in the vicinity of New York, faulty and undertake , anrl another. who commands the production of 
dangerous structures of this cla�s have been al lowed to stand two styles of patented planer and lathe tools ,  stating �hat 
on main fines for the last five yeai·s. Nom inally, these two men on the road are doing well for themselves and for 
bridges ba ve iJeen inspected, and probably the fia ws have him in their sale. 
been reportcd. bntr so long as no atl ention is paid to the de
,fects the inspection is a farce. A dangerous wbeel on the 
same road, if  allowed to run under a passenger car, would 
cause the instant dismissal of whoever allowed the car to 
proceed, knowing that it was defective. 

.. . .  I .  
Tobacco and the Pulse. 

Dr. Trohski has m ade a number of observatitms upon the 
effects produced on the temperature and pulse by smoking. 
He foun d  that in every case, varying according to the con
diLion of the individual, there was an acceleration of the 
pulse rate and a sl ight elevation o f  temperature. If the 
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How to Bake BUrnt Cork. 

The popular impression about the application of burnt. 
cork by minstrel performers is that it is rubbed on the face 
and hands of the performer from a cork whose end is 
charred in a con ven ieut gas jet. This is incorrect. '1'0 
supply the burnt cork Ilsed hy minstrel performers of thi;; 
city occupies the entire time a l ld  earnest attention of one 
interesting character. A little man , whuse plnce of  business 
is on the curbstone on tbe north side of Pine Street, ex
plained to a reporter the process of making it. 

" I first gather my corks. I get them from the big bottl ing 
bouses, w.ho buy lots of bottles, many of them with corks 
that wouldn't keep the ai r out. of wine or beer. 

,. When I get ready to burn, I put the corks into those 
three washboilers you see there with hoL s punched in tbeir 
sides and bottom, sprinkle alcohol over tbem, and set them 
afire. Then I fill one of tbose musl in sacks wi th the charred 
cork, and knead the sack in this barrel of wat.er. That 
forces the powdered charcoal through the sack into the 
water. 

" When I have worked all my charred cork through t his 
sack into the water, I drain the water through a close can · 
vas sack you see on that frame there, and what remains  in 
the canvas sack is ready for the artists. I put it up in one 
pound tins, and they use it out of them. When a per
former is ready to ' black up,' as they call it, he takes a 
little of this black paste in his hands and washes his face, 
neck, and hands in it, and he is blacked as you see him on 
the stage: "-&n Frarwi/JCo Oall. 

.. I . . .. 
A RemarkabJe Phenomenon seen tn Porto Rico. 

A correspondent in Humacas, Porto Rico, describes a 

beantiful comet observed by himself and a few friends in 
Humacas on the 21st of November, 1883, between nine and 
ten o'clOck in the evening. He writes that " its bead i n ·  
clined t o  the west and i t s  tail extended majestICally dne 
east, and at an altitude of about 35° to 40% ' It was observed 
on " th ree successive nig hts, bnt on the fourth nigbt it dis· 
appeared." 

The writer asks for information, and asserts his belief 
that he has seen again the great comet of 1882. His con
clusion is an utter impossibility. The great comet of ] 882 
is uow far beyond the reach of mortal vision . Moreover, 
it was v isible in the morning instead of the evening. The 
Jatest observations of tbis comet were made by Dr, Schmidt 
at Athens, on the 27th of April ; by Mr. Atk inson, of New 
Zealand, on the 6th of May ; hy Mt·. Maxwell Hall, at Kemp
shot, Jamaica, on the 6th of Mlly ; by Prof. Ricco, at Paler
mo, on the 12th of May, when it was extremely faint. The 
very last observation was made by Mr. Thome, assistant at 
the Cordoba Observatory, in South ADl�rica, ,1Y-q�I�. Th.�a.s 
seen until the 1st of June: and'descrilied as i. an excessively 
faint whiteness. " 

It was announced that this comet would be in a position 
during September and October where it would probably be 
visible in a powerful telescope in the early morn ing, whl:'n 
the moon was out of the way. We have Lleard no report ;of 
its visibility, and therefore conclude that it is winging its 
fiight through the star depths to retul'D no more until the 
passage of  several hundred years will complete its circuit, 
and bring it safely back to our domain. 

N either can the comet seen at Porto Rico be the Pons· 
Brooks comet, now plainly visible in the n orthwest as a 
�mall nebulosity with a very small tail when seen by the 
l I aked eye ; an d as a nebulous mass w ith a hright nnclcus 
and a well defined tai l .  when seen in a telescope. 

We cannot therefore throw any light npon the cele-stial 
phenomenon seen in Porto Rico by our correspondent and his 
friends. A comet �uch as he describes w ould have been 
seen elsewhere, and its presence would have been telegraph. 
ed all over tlte civil ized world. We should like a drawing of 
the strange visi tor and its position among the. surrounding 
stars. We sbould l ike also to know whether the observa
tions were made with the naked eye or with the aid of the 
telescope. 

Perhaps the Java earthquake h ad some connection with 
the beautiful phenomenon. The superb sunrises and sun· 
sets occurring nearly at the same time are traced to this 
source by scientific men of the highest authority . Cosmic 
dust takes on wonderful forms, under the right conditions 
for development. 

.. .  ' .. 
A Young EJeetrician's Theory. 

An Ohio boy, who wishe s to make electricity his l i fe 
study, sends us his theory of its generation. He believes it 
is made by the earth being hot in the interior act ing on the 
cold at the ooles, which a.re supposed to be of platinum ;  
that thus �lectricity is gi ven off, not only t o  make the 
auroras so frequent in high latit.udes, but to charge the 
whole stratum of air around the globe, the atmosphere in 
this w ay acting as a storall"e batt ery . 

In regard to matters where tlte wi�est have thus far ob· 
tained so l ittle satisfaction, our young correspond ent ex
presses himsel f in a way which indicates a thoughtful 
observance of wh�t is going on in  this most interesting 
field. 

• I e  . ..  
If the true, or inside, history of many bridge accidents 

�ould be written, it would he fOltnd that numerous warn
ings bad been given and disregarded. The condition of 
the st ructures had not been hidden from t.be officers, an d 
had been continued long after they had passed the point 
where danger was imminent at each passage of a train .  

One of the bridges alluded to  a s  having been a long time 
defective sbowed its first sign of ' weakness by the. cracking 

average tem perature of non-smokers were represented by THE Oxide Bronze Company, of Philadelphia, send us 
1, 000, that of moderate smokers would be 1,008 ; and while certificate of result of test.ing, for ten�ile strength, of a sam
the heart in the former case was making 1 , 000 pulsatiom, pIe of their oxide bronze. The sample tried was of the area 
in the latter it would beat 1 ,180 times. It is in the latter of 0 '5574 sq. in. in cross section, and broke li t 20,350 lb. , 
effect that he thinks. the danger of tobacco smoking is man- equal to 36, 502 lh. per sq. in . This 1: ' onze is a rt p. w  com-
i fested. -Journal de Medecine, «e BruuUes. . position for which many advantages are claimed. 
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TlI.e Origin of" the (Jallf"ornla (Joallt Mountains. 

To the Editor of the &ientific American : 
During the meeting of the American Association for the 

Advl\ncement of Science, it was interesting to observe the 
different opinions held by geologists respecting the geologi
cal changes that were brought ahout during the glacial 
period . Some of the members declared that they did n o t  
believe that glaciers have ever been a n  im portant  geological 
agent, and that the phenomena usually ascribed to glacial 
action i n  the record of an ice period w ere generally due to 
icebergs. While, on the other hand, others asserted that 
d u ring the glacial epoch heavy ice sheets covered most of 
the elevated portions of western North America, as far 
south as the 36th parallel of latitude ; and that eastern 
North America was overspread with ice, which attained a 
depth of between five and six thousand feet. This last de
claration supports the views of Professor Hitchcock and 
others, who believe that the ice sheets of New England were 
able to move their debris over wide lands of little d eclivity 
tow ard the sea ; their immense deposits forming the lands 
of Cape Cod, and also the large islands of Nantucket and 
Martha's Vineyard. Glacialists also maintain that even 
greatel' work has been performed by ice sheets in other 
countries. 

New Eogland. Therefore, whil� agreeing with glaciaJists 
who believe that great geological changes have been 
wrought by ice sheets in Italy and'New Englitud, it 'appe�s 
to me that the ancient  glaciers of Sierra Ne vada have ac
complished far greater work, owing to the Sierras being 
si tuated in a more favorable position to receive and con
dense the h umidity from the ocean .  Hence, with It low 
tem perature vast quantities of snow would gather on their 
lofty sides, and at the same time their l onger range and 
greater declivity would cause the ice sheets to move down 
theil' steeps with greater force than the glaciers whicb 
passed over New England. 

O. A. M. TABER. 
Wakefield, Mass. ,  January 4, 1884. 

Screw Threads and Nuts. 

To the Editor of the Scientific American : 
Some fourteen years ago, while e xperimenting with ma

terials for armor plating, I became convinced that the stand
ard V-shaped scre w threads were very much too coarse, not 
only for armor plating,  but for nearly all  mechanical p ur
poses, llnd that the sizes of nuts were out of all proportion 
to the strains required to break tbe corresponding bolts. ·  

A brie f statement of these facts was inserted in Profes-
sional Paper No. 17, Corps of Engineers, printed in 1870 ; 
but my attention was diverted to other duties before I had It 
chance to test the matter experimentally, and it was not un
til last month that a convenient opportunity occurred. 

Having occasion to use a large number of bolts in build· 
ing iron lock gates for the Muscle Shoals Canal ,  I h ad four  
test bolts made, two of which had the standard threads of 
six to the i n ch, and two with double that n u m ber. They 
were made of the same quality of iron , forged at the same 
time, and no special care was taken in fitting the nuts. Tbe 
shanks of the bolts were turned and the heads and n uts 
were finbhed up in the u sual way. The heads were only 
1 %  X 2 inches square, and the nuts were the standard size 
for 1� inch bolts, or about 60 per cent of the weigh t  
adopted for 17� inch bolts, which w a s  the size t o  b e  tested. 
The outside of  the thread was reduced ou e-twentieth of an 

ing occurred in the half below the hand, and was not of the 
part rubbed by the cloth. J. F. B. 

Emory College, Oxford, Ga. 

The Tidal Wave of" Earthquakes. 

Professor James Geikie states, in his discussion on the 
glacial deposits of northern Italy, that the deposits from 
A lpine ice sheets of a frigid period, " rise out of the plains 
of Piedmont as steep h i lls, to a height of 1 ,500 feet, and in 
one place to nearly 2, 000 feet. Measured . al ong its outer 
circumference this great morainic mass is found to have a 
frontage of 50 miles, while the plain which it incloses ex
tends some 15 miles from Andrate southward. " As the 
foregoing statemen ts represent only a few of the great geo
log i cal changes decl ared to have been brough t about duri n g  
past i c e  periods, I am prompted t o  offer m y  views on gla
cial work performed on a portion of the Pacific shores of our 
country, which seems to me to have been much more exten
sive than hi therto sup posed . 

Pro fessor Whitney describes the Coast Mountains of Cal
i forn ia as being made up of great disturban ces, which have 
been brought about with in geologically recent times. And 
this statement I found to be 80 obvious, while j ourneying in 
that region, it appeared to me that the  Coast -Ranges origi
nated in  a different man ner from the older Sierras. The 
western sides of  the latter moun tains everywhere showed 
the great erod i ng power of ancient glaciers ; and when I 
considered their favorable position for the accumulation of 
snow during It glacial p eriod, I was led to seek for the 
glacial deposits adequl1te to represent  the great gathering of 
ice which an age of. frigid temperature w ould produ ce. 
But it seemed to me that such deposits could not be found 
i n  the foot h ill s of the Sierras, which contain the morai ne  
of in ferior ice sheets that terminated at  the base of  the  
mountains. Un der these considerations I came to the con
clusion that during the earlier ice periods the immense 
glaciers which formed on the western slopes of the Sierra 
Range moved their gigantic heaps of debri� so far seaward 
as to form the range of hills now existing next to the coast
liue ; the Contra Costa, or middle, range being formed 
during a subsequent ice period in the same manner as the 
bills next to the coast line. Still, it  may be that neither of 
the Coast Ranges was the work of a single ice period, but 
th�· .. ,western range must necessarily have been the earliest 
deposit. 

M. Ferdinand de Lesseps has commu ni cated an hrlerest
ing note on this  su bject to the French Academy of Sciences.  
On the 27th of August last, after 4 P. M. , the sea level at 
Oolon, on the Atlantic side of the Isthmus of Panama, began 
to oscillate, as shown d istinctly by the marigraph of the 
Inter-Oceanic Canal Company. In  amplitude the osci l lations 
equaled the usual tidal rise, but su cceeded each other at 
intervals of one and one an d one-half honrs in �tead of 12 
h ours, as in tIle casc of the normal tides. The curve of the 
marigrap h  showed that between 3 :ilO P. M. and 1 :30 A. M. 
the sea oscillated eight times with a rise of from 0 '30 to 
0 '40 meter. The movement began with an ebb of the water, 
as if a hollow had been made in the sea, and gradually 
d i minished after 1 ;30 A. M. on the 28th, till 11 P. M. on the 
succeeding night. M. De Lesseps can connect thi s phe
nomena only with the volcanic eruptions in  the Straits of 
Sunda, near Java, which began on Au�ust 25th, and reache(\ 
their height during the nights of the 26th and the 27th of 
August. The island of Krakatoa d isappeared under the 
water in the west en trance of the straits. The maxi mum 
tidal disturbance at Colon lasted ten hours, and began on 
the 27th at 2:30 P. M. , which, allowing for difference of 
longitude between Sunda and Colon, corresponds to 4 A. M. 
on the 28th. The t ime of propagation of the aqueous d is
turbance is therefore thirty hours. Curiously euough, no 
such disturbance was regi stered on the marigraph of Pan a
ma, on the west side of  the isth mus, although there is a 
straight sweep of ocean to Sunda,' w heleas to reach Co Ion 
the wave would h ave to turn round the African continent, 
surge up the South Atlan tic Ocean , and penetrate the Carib
bean Sea. But M. De Lesseps explains  this anomaly on the 
supposition that the innum e rable islets and coral reefs to  tbe 
north of Australia would break the force of  the waves in  
traveling to  Panama, whereas in the deep water of the Great 
Ocean it w oulU contin u e  to propagate itself, and follow the 
line of the great. equatorial currents round Africa and into  

inch  smaller than the  shank of  the bolt, to prevent injury to  the  Gulf of  Mexico. 
the thread in driving the bolts to their places. While upon this subject we m ay mention , says Engineer. 

Thebe bolts were carefully tested on the great machine at ing, that the t idal waves occasi oned by the eruption ill ques
the Watei·to w n  Arsenal under direction of Major F. H. tio n  have committed seriolls damage on the low coasts of Parker, U. S. Ordnance Corps, arid there was not only n o  Java and Sumatra. The French coast marigraphs a t  Roche
sign of strippin,g the thread or splitt ing the nut in any case, fort , So co a, Fort Boyard, Cheruourg, and Havre also 
but the bolts. WIth fine threads stood an average of 78, 400 showed traces of tne tidal disturbance melltioned by M. De 
pounds, whIle the coarse threaded . ones brok.e at 66, 325 Lesseps. Taking the times of  these ti dal waveR an d those 
pounds. The shanks of the bolts: WhICh were 7 Inches long, I of th e gl'eat shocks at Sun da, M. Bouquet de la Grye calcu
were. stretched . over 47,}' per cent lll case of the fine t h readed l ates that the speed of the tidal w aves was  ahout 305 m iles hoItI!. and OI11y 2:�el' Ce�� iri ��i;je o� th!l .f!?ilfse o�es ; which per hour. Other data from the marigraphs of Mauritius 
sho'\\ s that the wor,k

. 
Qf breakmg.the formel was more gi ve the speed at 186 miles per hour and 362 miles per hour, 

than two and a half tImes as great as III case of the standard the latter being a more correct estimate. The length of a 
bolts. wave at a given moment  is reckoned at 376 miles. The 

The tensile strength ·of the iron was fomld to be ' 59, 785 Straits of Sunda are in rough numbers 12,600 miles from the 
pounds per square inch in the coarse threaded bolts, and coast of France. 
58,495 pounds in the fine ones ; which shows conclusively 

Although the Sierras differ from the coast hills in com po
sition , it dol'S not disagree with the glacial origin of the 
latter region,  from the fact that the ice sheets while moving 
their bulk westward displaced the deposits of such bays, 
lakes, rivers, and marshes as lay abreast the Sierra slopes ; 

that the foregoing results are due en tirely to the additional 
cross section secured by using the fine threads. 

It is by no means doubtful that even better results can be 
obtained by adcpti n g  stil l  finer threads, as 16 or 18 to the 
inch would, not be likely to strip, un less very badly fitted 
or worn out by frequent turning on and off, in which cases 
a coarser or a different form of thread is necessary. 

In most cases, however, it is evide.pt that a net saving of 
at least twenty per eent can be made by using a finer thread, 
which is absolu tely easier to cut than a coarse one,  andfortll 
per eent can be saved by 'TIw]cing the head of the bolt and mtt 
that much lighter. 

W. R. K. 
Chattanooga, Tenn . ,  January 3, 1884. 

the moving ice sheets, thousands of feet in depth, pressed .. , • � .. 
and plow ed below the somewhat superficial Cretaceous and Acoustic VibratIons. 

allu vial strata w hich lay in thf'ir  course. The d i sturbe.41 1'0 the Editor of the Scientijic American : 
strata, while pushed alon g  i n  confused heaps in front of the The experiment here described , though containing noth
ice, were amassed in ridges sufficient to form the hills of ing new to those familiar with the principles of acoustics, 
the Coast Ranges. The bowlders found f'mbedded in several may be of some interest to a class of your readers who are 
of the coast hills m ust have b een moved by ice from the studen ts  of this science. especially as I doubt n ot it is some
Sierras, on account of the Coast Ranges not having a rocky thing not very often occurring on such a scale, in even the 
core of sufficient  firmness to give shape to such bowlders. most noted laboratories of the country. 
Moreover, the temp'ilrature of the Pacific waters would not In illustrating the longitudinal vibrations of rods and 
be favorable for glaciers to form on the Coast Ranges with tubes, I held firmly in one hand, at about the middle, a 
the ice sheets of the Sierras terminating at the foot hills. large glass tube, and rubhed it back and forth w ith a wet 

The Sacramento and San Joaquin valleys are now covered woolen cloth held in the other hand.  The soun d  produced 
by recent ri ver deposits, therefore the glacial drift which was qnite loud and piercing, and was of itself sufficient to 
should he traced from the Sierras to the Coast Ranges is excite the interest of a large class seated before me. So 
concealed. But the abraded appearauce of exposed solid ener�etic, indeed, was the vibratory motion that I felt 
rock at the base of the foot hills, and also the scattered rather apprehensive for the safety of the tube. Suddenly a 
bowlders which gradually disappear beneath, the diluvial sort of crash came, just below the hand that held it, and the 
deposits of the plains, indicate that the Sierra ice sheets .tube for a length of nearly three feet was shivered- to 
could not have ended Ilt the foot hiIlg, but must have moved many pieces. The fragments were, I suppose, of a mean 
furthel" wel3tward while push ing i mmense accumulatioos of length of two iuches, and the tendency was to break into 
earth in their front. The Coast Ranges in several places rings somewhat approaching the wave· length of the vibra
havc been subject to i gneous action,  which may have been tions con stituting the sou n d  emitted. 
brought about through heat generated from pressure exerted The tube was above 6 feet long, about 2 inches in diame
on the i nterior masses after the ice had melted away ; the ter. and the glass m ore than an eighth of an inch thick. It 
heat thus prod uced being sufficient to cause outbursts of  will be seen from these dimensione that it was quite a stout 
lava, where the nature of the material favored combu�ti on. pipe, and the effort to break it with the hands, even across 
The low plains, lakes, and bays which �eparate the Sierras some point as a fu lcrum, as the knee, would/have involved 
from the coast hills ate in a p osition sjmilar to the shallow the exert ion of a great deal of strength. Yet there was very 
soun ds which se[til,tate Nantucket, Martha's Vineyard, and little muscular strength exerted, and that not directly 
T .. ong Island from the inferior slopes of the mountains of against the strength of the material. Moreover, the shatter-

Eft'ect of" ClImate on RaIlroad Ties. 

At a recent meeting of f he Institute of Civil Engineers for 
Ireland ,  a paper was read on " Railroad Ties in Mexico, " 
from which we extract the following: " The sleepers used 
are nine feet long, ten incbes wide, and five 1l1chps thick. 
The selection of �uitable wood for �leepers has occupied 
much attention. Good, well creosoted Baltic sleepers have 
been tried . on a large scale, and found to become decayed and 
useless at the end of about four years. Hard, strong oak 
sleepers, obtain ed in the country, have also been tried in larg e  
quantities, a n d  found not t o  l ast more than three or fou r years. 
The timber of both th e Baltic and oak sleepers seemed to 
undergo a rapid change and become quickly converted into 
a dry, spongy consistency. 

There was no appearance of insect ravages ; the timber had 
evidently not been able to withstand the great heat or dry
ness of the atmosphere. The best wood yet d iscovered for 
sleepers is  za pote. It is essen tially a tropical timber, and IS 
exceedin gly durable for outdoor or indoor work above or 
helow gronnd. Samples of this wood taken out of bUildings 
said to have been erected more than two centuries ago did 
n ot show tbe slightest signs of decay ; the wood was as 
sound as the day it was put into the building. Thi s  wood, 
however, is  very scarce an d very ex pensive. In color it is 
nearly as dark as logwood. It is very heavy and sinks in 
w ater, and is so hard that the boring of the holes for the 
spikes and forming the grooves for the rai ls  i s  very labori
ous work. It appears to be alm ost i m pervious to decay, but 
i t  has a tendency to split if exposed to the heat of a tropical 
sun for a few months. For this reason the zapote sleepers 
must be kept equally covered with ballast. 

'1'he next best quality of t i mber yet found in the country, 
and of which by far the greater n umber of tbe sleepers on 
the line are made, is sabino, a species of cedar. The general 
color of the wood is either a light yellowish brown or It 
light pink, and i n  appearan ce is very similar to the cedar 
used for ordin ary lea-d pencils. It is a resinous wood, with 
a pecnIiarly fragrant odor, and i s  straight grained, read ily 
worked, and does not appear to be attacked by any insectf'. 
In many of the very old buildings on the u p per plains,  
beams and posts of this timber are still stan d ing, and show 
very little signs of decay. For sleepers it i s  very dU l'able, 
and those that have been down for 'several years indicate 
that they are more likely to give way from the actual wear
ing or cutting in of tbe rail :flange than from natural decay. ,. 
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ENGINEERING INVENTIONS. 

A retort deoxid izing machine has been pa
tented by Mr. Israel D. Condit , Jr. ,  of Millburn, N: J. 
The object is to obtain as large a heating surface and 
body of ore to be acted upon as cau be worked, and alBo 
to secure great economy in the construction of the fur
naces and in the time of, deoxidation. 

A dumper, for dumping coal cars, etc. , has 
heen patented by Mr. Samnel )1[. Keibler, of Salts bnrg, 
Pa. It has a pivoted platform , to the bottom of which 

two curved bars or plates are fastened, with a weight 
beld adjnslably between, and the dumper can be readi
ly checked or released as desired. 

An improved car coupling has been patent
ed by Mr. John C. Bryan, of Holly Springs ,  Ark. The 
object of the invention is to prov ide means so an ordi
nary pin and link coupling may be made to conple au
tomatically, the drawhead having an internal spring so 
connected with a projecting l ipped plate that the pin 

will ordinarily be held np, bnt the impact of the link in 
coupl ing causes it t o  fall. 

An amalgamator has been patented by Mr. 
Jobn McL. Thompson, pf Trumansburg, N. Y. In an 
amalgamat ing coue, w i th annular grooves, steam pads 
are provided for keeping the mercury warm ; there is 
also a steam drum and pipes , the device being designed 
to keep the mercury iu proper condi tion to operate npon 
the gold in co ld weather, and the gold being separated 
from the mercury in the usnal manner. 

' 

A blast furnace for zi n c  ores has been pa
tented by Mr. Amedee M. G. Seb i llot, of Paris, France. 
The object of this i nvention is to obtain metal l ic zinc 
direct from ores containing iron and otber metal s ,  
where, heretofore, the vapors o f  zinc are converted inlo 
oxide by very l i ttle carbonic acid. By this furnace the 
carboni c  acid is destroyed . There are separate con
denser chambers for eacb ontlet pi pe, a chamber filled 
with charcoal through wbich vapors from the lower 
outlet pipe are conducted, and varions novel combin a
tions, parts, and details. 

.. . . .  � 

MECHANICAL INVENTIONS. 

A machin e  for forming eyelets has been pa
tented by Mr. L. J. M. Mortenson, of Ra cine, Wis. It 

is a combinat i on of mechani sm by which the rod is 
held firmLy at about its middle length, when the ends 
are bent upward around the former and welded to
ge ther by dies. 

A ratchet drill has been patented by MI'. 
Richard S tephens, of Negaunee, Mich. The invention 
covers a donble acting ratchet brace, with two handles, 
so that almost a continuou s movement can be impart
ed to the drill, and the same brace may be driven by 
either the simnltaneous or alternating movement. 

An oiler for loose pulleys has been patent
ed by Mr. Wi l l iam D .  Graves, Jr., of Presque Isle,  Me. 

At a point in a central plane with the pnlley i s an oil 
or lubricant cnp or vessel, with a screw-threaded at
tacb ing tube and vricking. the shaft having a long i t udi
nal aperture� so the oil is, by u. novel constrn ct i on, SUPM 
plied to the pulley at or near its center only as needed 
when rnnning. 

A knitting macbine has been patented by 
Mr. Joseph M .  Merrow. of Merrow, Conn. It is intend
ed to provide that the fabric will be kept from being 
canied by the needles in tb e d i recti on of their  rec ipro
cations. The machi ne is ad apted to knit in both direc. 
tions, and while knitlin g  the heel of a stocking some of 
the needles may be raised and held up. 

A water motor has been paten ted by Mr. 
Alvey C. Harvey, of Lone Pine, Cal. By admitt ing 
water ill a sui table tank or Cistern , a float is  raised , a 
rack bar from which actuates a train of gearing com_ 
municatin!!" motion to a shaft, and when the water is 
withdrawn and the float descends snitable mechanism 
mnst intervene so the sbaft shall continnally ro tate in 
one direction . 

• • •  

AGRICULTURAL INVENTIONS, 

A broadcast seed sower has been paten ted 
by Mr. John C. Waddell ,  of Union C ity, Tenn. There 

is a hopper with a rotating cross spout on the npper end 
of a statl' connected witb tile gear frame , and having a 
foot rest to be supported in a s trap carried over the 
shoulder of the operator, making a simple, co mpact, 
and easily working device. 

A cultivator has been patented by Mr. E. 
B. BelJinger, of Kalamazoo, Mich. The frame has piv
oLed standards with curved lower parts and vertical np
per ones, connected at their npper ends i n  pairs by rods 
or chains and pivoted bars, the frame being supported 
adjnstably on wheels, so the plows may be eansed to 
work at any desired depth in the !!"round, or raised 
above the ground if  desired. 

A method of and means for making mole 
ditches has been patented by Mr. M. H. Eaton, of Wil
ton Junction, Iowa. Tbis invention covers a ditching 

machine of novel cons truc tion, with a plow and cutter 

for forming the ditcb proper and the cemen t lining 
cavi ty, and with a feed hopper or .tnbe for a continnous 
snpply of cement for lining the d i tch, the cement being 
applied as the machine moves along. 

A cotton bal'vestet' has been patented by 
Mr. F, L. Warner, of Memphis, Tenn. When the ma
chine i s  drawn over the row of cotton plants, its sup
porting wheels actuate a picking mechanism, in wh ich 
is a belt or apron with wire teeth pickers from two to 
six inches long; thpre is a device for guiding the 
branches of the cotton plants between the picker beits, 
also strippers to take the cotton therefrom to the carrier 
troagb. 

.. . . . .. 
MISCELLANEOUS INVENTIONS. 

A finger ring gauge has been patented by 
Mr. Frank D. McDowell, of Salclll, Oregon. It is of 
tapering form, with lines indicating the sizes, and with 
intersecting longitndinal lines that mark the differences 
in the circumference of the different sizes. 

Jeitutifi t �Ultriean. 
A bill holder, for retain ing bil ls, advertise

ments, and other sheets, has been patented by Mr. 
PeLer Hand, of Glen, N. Y. 'l'here are certain nove l 
features of construction Wher�by the sheets can be se
cured on the holder, or removed therefrom, easily and 
rapid ly. 

A drag saw has been patented by Mr. William 
A. Bennett, of Dallas, Texas. This machine can be 
bnilt cheaplyin various s izes, may be safely worked by 
unskilled labor, and will save time and do s;:ood work 
in cross cutting timber for railway ties, cord wood , 
stove wood, etc. 

An improved wagon seat has been patented 
by Mr. Seth M oore, of Salem , Ohio. Tbe invention is 
a novel construction of adjustable seats for spring 
wagons. The seat is fastened by clamps and thumb 
screws to the wagon body, and tbe construction is 
light and strong. 

A combined burglar alarm and telephone 
system has been patented by Mr. 'Benjam in F. D i l lon, of 
Savannah, Ga. 'l'his invention renders possible tlie ap
plication of telephone wires to burglar connections, so 
as to effect great saving of wires and obstruction to 
streets in cities. 

A faucet for soda fountai n s  and other arti-
cles has been patented by Mr. Samuel M. Way, of 
Hempstead, N. Y. This is a special construction , in
volving many separate parts, out so designed that any 
desired substance in the fonntain can be readily drawn 
and its amount easi l y regulated. 

A combi ned potato scoop and riddle bas 
been patented by Mr. Henry Peggs, of Windham , O. It 
is of novel construction , the parts being separable, and 
may be adapted for use with a d ifferent variety of arti
cles, does not crush or injure tbe potatoes, and the 
leaves, dirt, etc . ,  are separated therefrom. 

An i mproved miner's squib or fuse, for ig
niting blasts, has been patented by Mr. George Has;:es, 
of Girardville, Pa. It is intended to make the match 
portion burn slowly until the fire reaches the inner 
match, and then rapidly past the choke, so there is no 
danger of the fire slumbering at the choke of the squih, 
while it will not buru rapidly until  it gets there . 

A scrateh gauge has been patented by Mr. 
John E.  S herman , of North A t tleborough , Mass. The 
marker is a many pointed circular one, and has its dura
blity increased by the circular construction of tbe 
gauge, different scratching points be ing presented at 
different times, and the s;:auge may be qnick:ly and ea�i1y 
app lied. 

An odometer has been patented by Mr. 
James Gil lespie, of West Point, O. The counting and 
recordin!!" mechanism is fixed in a hol l ow cylindrical 
case, properly attached to the axle, and the device may 

be geared to be readily changed to count any desired 
distance, striking a bell sigoal if wished at stated dis
tances. 

An improved metallic phstering s urface 
has been patented by Mr. James Stanley, of New York 
city. The wire c loth nsed has corrugations or ri os, to 
increa,e its stifl'ness and firmness, and so that it may 
be fixed to the joi"ts and studding by means of com
mon s taples , the ribs being placed transversely to the 
joists and studd i ng. 

An improved fire escape has been patented 
b y  Mr. Aaron Palmer, o f  Roches ter, N. Y .  It I s  a spe
cial arrangement of cage or frame adapted to slide 
down a standard , with ropes or cables and pulleys, 
counterbalancing weight, and spiral spring, so lhe cage 
or frame will be readily under command to move up or 
down, or fast or slow. 

A combined table and desk has been pa
tented by Mr. Samuel T. Corbitt, of Odessa, Mo. It is 
simple in construction. and can be readily adjnsted for 

use e i ther as table or desk, or both,  the desk part being 
arranged to be drawn ont of the table frame or pushed 
back into ttte same without disturbing articles on the 
table. 

An improved chair has been patented by 
Mr. James .R. Linn, of Toledo, Ohio. It provides for 
a seat with rockers on the bottom, and downwardly 
projecting lugs therefrom, the lngs passing throngh 
pockets and being surrounded by springs contained in 
th e pockets, thus giving a very easy and comfortable 
motion. 

An improved horse power has been patent
ed by Messrs. Charles B. and John S .  Boren, of Boone_ 
ville, Miss. It has a peculiar arrangemen t  and con
strnction of parts snch tbat the vertical shaft or king 
post is relieved of all torsional strain, and the master 
wheel is so elevated that a man or beast can readily 
pass nnder i t .  

A power jack has been paten ted by Mr. 

the action ol the water when it rises above a given level, 
for the purpose of allowing the water to eecape, and the 
invention provides a special construction and combina
tion of parts for this purpose. 

An im proved flying ball target has been pa
tented by Mr. Frank J. Moyer, of Lockport, N. Y. A 
ball or hal f ball is provided with a flange or rim whose 
diameter is less than the diameter of the sphere, so the 
ball , when thrown from any trap or mechanical device, 
will rotate on!y on its vertical axis, and take a direct 
course throngh the air. 

An JllIproved method of forming a thumb 
on a continnously knitted mitten bas been pateuted by 
Mr. lIa N. Moore, of Battle Creek, Mi ch. This is a spe
cial manner of making, reqniring less work than where 
tbe thumbs are knit on , or where they are made wholly 
separate from the mi ttens , and then stitched in open
ings made to receive tbem. 

A refrigerator has been patemed by Mr. 
Charles J. Beren., of Washington, In d. ,  in wbich tbe 
valves, vents, or other openings leading to the cold air 
chambers from the ice may be opened and closed from 
the outside of the refr igerator, .0 the warm air may be 
exclnded from the main part 'when the door or window 
of one of the cbambers is opened . 

A fire escape has been patented by Mr. 
George W. Watts, of Brooklyn, N. Y. It is  the design 
of tbis invention to nse the force of gunpowder or simi
lar explosive for elevating ladders to the roof or win
dows of buildings in case of fire, by a specially devised 
mortar working in a swivel on a l ight carriage, and a 
peculiar construction of chain ladder. 

A chain fastener has been paten ted by Mr. 
James H. Armstrong, of Pinconning, Mich. It i s  for 
drawins;: chains taut and ho ld ing them so, anrl consists 
of a forked lever to which a grab link i s  pivoted , and to 
this in tnru a latch , so that the latch can be swung 
against the side of the lever and held in place in this 
position to draw on the chain. 

A shaft press for quickly bending and set
ting carriage shaf ts ; after they are steamed and soften
ed, until dry and fixed in shape, has been patented by 
Mr. John C: Bacb , of Hillsdale, Mich. The u pper sur
face of a frame is curved as required by the shaft, in one 
plane, with studs for the lateral curves, and hearer 
pieces and levers for binding the shafts in position. 

An improved lamp has been patented by 
Mr. Charles H. Bennett, of Blossburg, Pa. It is espe
cially designed to attach to sewing machines, pantry 
shelves, kitchen tables, etc . ,  so as not to be knocked 
down or thrown otl' its supportin!!" surface, and has a 
novel constrnction of attached bracket or clam p with a 
�pring hold, which may also be used as a handle for car
rying the lamp. 

A seal lock has been patented by MessJlS. 
Jesse Jordan a nd A. P. Powers, of Macon, Ga. A 
spring bolt, pivoted in a casing in one door, has at its 
onter end a knife, the knife end adapted to be passed 
into a casing in Ihe ot-her door in the car b ody, in which 
latter a seal card is held, which i s  cnl by tbe knife when 
tbe sprillg bolt is wi th<l.rawn, and the sea l card drops, 

showing the door bas been opened. 
A comb i ned hoiler, fire regulator, and 

alarm bas been patented by Mr. Cbarles S. Lockwood, 
of Newburg, N. Y. When the vessel nsed as a boiler 
on the stove, under the design of this invention , has 
evaporated a certain fixed or regulated amount of water, 
a spring then raises the boiler from the boiler h ole, and 
the incoming air checks the fire, while an alarm con
nected therewith gives warning. 

A fire escape has been patented by Mr. Wil
liam H. Glenn , of Kirks vi lle, Mo. It provides for a 
sack of perpendicular ropes, crossed I>Y oblique ones, 
tied together at points of crossi ng, with hooks a t  the 

rim of the npper end of a projec ting frame arranged to 
hold the sides of the sack perpend icularly, tbe whole 
forming a flexible  ladder, and so there is no danger of 
persons fall ing. 

An apparatus for extinguishing fires has 
baen patented by Mr. John K. J. Foster, of Bolton, 
England. The invention relates to a new method and 
apparatus whereby air is deprived of its oxygen and 
vitiated with carbonic acid and other prodncts of com

bllBtion, by passing through or over a fire, then forcing 
or drawing this air deprived of power of supporting 
combustion throngh tbe burning structure. 

A knob attach ment bas been patented by 
Mr. F. Lattimer, of Richmond, Nova Scotia, Canada. 
In eombination w i th the knob and its shank is an in
terior boll with an exterior SClew thread and spindle re
ceiving socket, and the extension shank bas interior 
screw thread and' a  spindle receiving aperture, whereby 
the knob can be readily adjusted to tbe thickness of 
the door. 

John W. Massey, of Gholson, Miss. It Is durable, cheap, 
very powerfnl, and adapted for a great variety of uses, An improved hame tug has been plltented 
such as leveling bu i ldings, laying flooring, roll ing logs, by lItr. John J. Hipp, of 'l'imberviJIe, O. It is intended 
etc. , and it is easy and convenient to bandle. One-haIf to obviate the draught coming upon a single point of 

interest in the patent has been assigned to Mr. Madison the bame and collar, and to this end the hame tug is 

,Edwards. composed of two, thr�e, or mOl'c sLraps, attached by 

A bame fastener has been patented by Mr. eyes or otherwise to the hame and on their rear end 10 
Marsh Noe, of Davenport. Iowa. It is automatic, and the tng buckle , so the draught will be distributed over a 

more especially intended for use in fire departments, considerable space of the hame and collar. 

as the fastening only requires that tbe ends be brough t  A combined knife brick box and grinder 
forcibly together, so the operation may be very qnickly has been paten ted by Mr. John F. Wood, of Boston, 
performed ,  and it does not require an experienced hand Mass. The box has a grater bottom, whereon the 
to manipulate it. brick is alwa)"S ready to be ground when dust is wanted 

An improved housing for sugar and other for scouring knives , etc. , the scouring board being ar

mills has been patented by Mr. Burchard Thoens, of ran�ed to slide in the box under the bottom to receive 

New Orleans, La. Its object is to lessen the cost of dust from the grater; tbe box i s  on rockers, so the brick 

hOllsing frames and facilitate cons trnction and repairs I may be ground by rocking the box, and thus avoid get

of sugar and other mills, as well as reduce the bulk and ting brick dust on the hands. 
weight of tbe parts and make them easy of access for Tuttle's patent combination graduated scale 
removal, etc. is an ingenious and yet simple invention . With a scale 

A wagon tongue support has been patented having no finer snbdivisions than eighty to the inch it 
by Mr. A. H. Gleason, of Wabas.h, In�. The design is is possible to measure or lay off accnrately hnndred ths, 
to 80 ho ld the tongue that its weight will not be wholly hundred and twelJtieths, hundred and fiftieths two 
carried by tbe team, 1:I11t that i t will not be so rigidly hundredths, two hnndred and fortieths, and three

'
hnn

held as to produce a ponn�ing action on the necks of dredths of an inch. What the vernier does for angn
th

.
e hOlses, and also tbat It may be fixed so as not to Jar measnre this iuvention does more completely for 

stJck ont In the way when not in nse. _ _ linear measure. It is  also equally applicable to the me-
A flood gate has been patented by Mr. tric system, and thu8 constitutes an invention which will 

James A. Galloway, of Spring Hill, S. <'. The design be valuable to engineers, draugbtsmen, and surveyors , 
is to operate flood gates antomatically, to be opened by as well as to the general student. 

�U�Utn:Utt. 
lETNA INSURANCE COMPANY OF 

HARTFORD. 
The Sixty-fourth Annual Statement of tbls Company, 

which is published on another page, presents a remark
able showing. It has tbe largest Casb Capital-$4,OOO.000-
of any A m erican tire insurance company,Assets exceed .. 
Ing $9,000,000, and Net Surplus of $3.269,000. It was organ
ized in 1819, and in its 65 years of eXistence has paid 
$56,000,000 in losses . In the great Cbicago fire $3.782,600, 
and In the Boston fire, which followed sbortly after, 
nearly $2,000,000 in losses were promptly paid. -The rigid 
integrity and systematic management of the 1Etna have 
served to give it nearly three-fourtbs of a century of 
almost unprecedented and uninterrupted success, and 
tbe foundation builded npon Is strong enough to guar
antee continued prosperity. An inftexible rule of this 
company is to make all contracts plain. conclusive, and 
binding, and all sorts of differential dlspntes are care
fully  avoided. 

The Ohw'gefor Insertion under' this head is One ])olla 
a line foJ '  each inser'tion ; about eight words to a line. 
Advertisements must be r'eceived at publication Ojficf 
asear ly as l'/Ht1'sday tn01'ning to appear in next issue. 

All Books on Electricity. School Electricity, N. Y. 

Goodel l's apparatus for blocking ice, i l lustrated in this 
Issue, will  be let on royalty of $100 on the first 5,000 tons 
or any part thereof. each year, and one cent per ton for 
any amonnt in excess of the first 5,000 tons. For par
ticulars, address George M. Goodel1 , Beardstown, Ill. 

Railroad and Manufacturers' Supplies. Send for 1884 
prices. Greene Tweed & Co., 118 Cbambers St. N. Y. 

Quinn's device for "topping l eaks in boiler tubes. 
Address S. M. Co., Soutb Newmarket, N. H. 

Nickel plating outfits $10,00 upward, fu ll d irections. 
E. G. Ford, Ottawa, m. 

" How to Keep Boi l ers Clean." Book sent free by 
James F. Hotchkiss. 86 John St. New York. 

. .  Astronomy Made Easy," free. T., 835 Linden St., 
Camden, N. J. 

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

Pumps-Hand & Power, Boi ler Pmnps. Tbe Goulds 
Mfg. Co., Seneca Falls, N. Y., & 15 Park Place, New York. 

Fox's Corrugated Boi ler Furnace, illus. p. 354. Hart
mann, Le Doux & Maecker, sole agents, 134 Pearl St.,N. Y. 

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

Best Squaring Shears, Tillller8', and Canners' 'rools 
at Niagara Stamping and Tool Company, Bnffalo, N. Y. 

Lathes 14 ir • .  swing, w i l h  and wi thout back gears and 
screw. J. Blrkenbead, �Iansfield, Mass. 

The Best.-'l'he Dueber Watch Case. 

If an invention has not been patented in the 'UnIted 
States for more tban one year, It may still be patented In 
Canada. Cost for Canadian patent, $40. Varlom! otber 
.foreign patents may also be obtained. For instructions 
address Munn & Co., SCIE � TIFIO AMERICAN Patent 
Agency, 261 Broadway. N<lw York. 

Guild & Garrison's Steam Pnmp Works, Brooklyn , 
N . Y. Steam Pumping Machinery of every descrip. 
tion. Send for catalogne. 

Nickel Plating .-Sole manu fact urers cast nickel an
odes, pure nickel salts. polishing composltions, etc. Com" 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St. , New York. 

Lists 29. 30 & 31 , describing 4,000 new and 2d-hand Ma
chines, ready for distribution. State Just what machines 
wanted. Forsaith & ('0., Manchester, N. H., & N. Y. city. 

For Power & Economy, Alcott's Turbine , Mt .Hol ly, ::'iI . •  J. 
"Abbe" Bol t  Forgin g  Machines and " Palmer" Power 

Hammers a specialty. Forsalth & Co., Manchester.N.H. 
Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 
to tbe George Place Macblnery Company, 

121 Cbambers ana 103 Reade Streets, New York . 

Wanted.-Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, New Haven. Conn. 

Water pur ified for all pnrposes, from household sup

plies to those of larl'(est cities, by tbe improved filters 
manufactured by the Newark Filtering Co., 117 Com
merce St . . Newark, N. J. 

Blake's Belt Studs are the best fastening for Leather 

and Rnbber Belting. Greene, Tweed & Co., New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton , N. J. 
Split Pulleys at l ow prices, and of same strength and 

app"nrance as Whole Pnlleys. Yocom & �on's Shaftin!! 
Works. Drinker St., I'hiladel phia . Pa. 

S upplement Catalogue. -Persons in pursuit of infor
mation on nny special engineering. mechanical1 or scien
tific snbject. can have catalogne of contents of the SCI

ENT I F I C  AMERlCAN �UPP�Il;M IG l'\ T  sent to them free. 
The SUPPf.mI\fENT contains lengthy articles embraCing 
the whole range of en�ineerlng. mechaniCS, and ph ysl. 

cal science. Address MUDn & Co . Publishers, New York. 

Machinery for Light Manufactnri ng, on hand and 
built to order. E. E. Garvin & Co., 1 39 Center St., N. Y. 

Fossil Meal Composition, the leading non-conducting 
covering for bOilers, pipes, etc. See adv., p.45. 

Straigbt Line Engine Co., Syracuse. N. Y. Best in 
design, �aterials, workmanship, governing; no packing. 

Drop Forgings. Bi llings & Spencer Co. See adv. , p. 398. 
Curtis Pressure Regnlator and Steam Trap. See p. 14. 

Woodwork'g Mach'y. Rollstone Mach. Co. Adv. , p. 14. 
C. B. Rogers & Co .• Norwich , Conn .. Wood Working 

Macbinery of every kind. See adv .. page 14. 
Lightning Screw Plates, Labor-saving. Tools, 11. 12. 
Aiherican Fruil Drier. Free Pamphlet. See ad" p. 29. 
All Books on Electricity. School Electrio ity, N. Y. 

Brass & Copper in sheets ,wire & blanks. See ad.p. 30 • 

The Chester Steel Uastings Co. ,  office 407 Lihrary St. ,  
Phllanelpbla, Pa . . can prove by 20.000 Crank Shafts and 
15,000 Gear Wheels. now in nse, the superiority of their 
Castings over all others. Circular and price list free. 

MJllstone Dressing Diamonds. Simple, effective, and 
dnrable. J. Dickinson, 64 Nassan street, New York. 

Friction Clutch Pulleys. D. Fri�bie & Co., Pbila, p/\, 
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JANUARY 1 9, 1 884.) 
The Improved Hydraulic Jacks. :punches, and Tube 

Expanders. R. Dudgeon. 24 Clolumbia St.,  New York. 
Tight and Slack Barrel Machinery a specialty. John 

Greenwood & Co., Rochester, N. Y. See illus. adv. p. 80. 
Pays well on small investment.-Stereopticons. Magic 

Lanterns, and Views illustrating every subject for public 
exhIbitions. Lanterns for colleges. Sunday-school s. and 
home amusement. 116 page illustrated catalogue free. 
McA llister. Manufacturing Optician, 49 Nassau St . • N. Y. 

Lathes, Planers, Drills, with modern improvements. 
The Pratt & Whitney Co • •  Hartford, Conn. 

Amateur Photographers can have their negatives 
printed or enlp,rged by Rockwood, No. 17 Union Square. 

HlN'l'S '1'0 (JORRESPONDENTS. 

No attention will be paid 1.0 commuUlcati ons unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
gi ven to inqu irers.  

We renew our requesL thaI. correspondents, in  referrili g  
to former answers o r  arLicles, will b e  k i n d  enough t o  
name the date o f  the paper allll the page, o r  the number 
of the quest ion . 

Correspondents whose inquiries do not appear aflel 
a reasonable 11me s h o u l d  repeat I,hem. If not then pub
lished, they may couclude that, for gooll reasons, the 
Editor decliues them . 

Persons desiring special information whi ch is purely 
of a personal character, and uot of geueral imerest, 
sh o u l d  remit  from $1  to $5, according to the sllbj ec t:,  
as we cannOL be eKpectcll to spend time and lahar to 
obtain snch i nformati on without. remnneration . 

Any nu mbers of the SCIENTIFIC AMERICAN S UPPLIO
KENT referred to in these col umns may be had at t i le  
office . Price 1 1l cems each . 

Correspondents send ing samples of minerals, etc . ,  
for examination, should b e  careflll t o  d istinctly marl< or 
label tlieir specimens so as to avoid error in their indenti
fication. 

J ,itutifi, �mtri,au. 
(7) F. A. .  W .  writes : If not asking too much 

would like you to give through your paper, diameters, 
foci, places of diaphragms, and distances apart of 
lens for makiug microscope with power of about 250 
d iameters. A. For your microscope yon will require an 
object lens of one-fifth in. focus aud a Huyghens eye 
piece of an equivalent of 2 in. foclis.  or what the opti
cians call a B eye piece. 'fen in. from object glass to 
eye piece is the general practice, but any distance be
tween 7 and 10 in. will be proper. Th e objective should 
be achromatic. In SCIENTIFIO AMERICAN SUPPLEMENT, 
No. 399, you will find au illustrated article upon eye 
pieces which w ill interest you. Also in SCIENTIFIC 
AMlliRICAN of June 17, 1882, p. 386, NO. 9 Notes and 
Queries, you will find an illustrated description of two 
objectives as made for modern microscopes. 

(8) G. J. S. asks : How can I find the height 
of hills above the sea ? A. The measuring of the heights 
of hills and mountaius from the level of the sea would 
be a difilcult problem for you to manage, unless you 
were fairly versed in trigonometry and have a theodo
lite. The heights are sometimes obtained by means of 
a barometer; o bservation being taken at base and then 
at top of mountaiu, and the difference calculated, We 
recommend you to get a book on trigouometry, illustrat
ing the methods for distances and heights. 

(9) E. W. S. asks : What size ports to use 
in a cylinder 2 x 2).2 in., as 1 am making model engine 
of that size ? A. Steam ports � x 1k in. Exhaust, 

Cake and confectionery machine. J. H. Mitchell .. 291.881 
can nozzle 1. T. Mee . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . .  29l,375 
Cans, method of and device for filling and drain-

ing food, W. A. Wicks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,119 
Car brake, Turly & Bryant . . . . . . . . . . . . . . .  "' . . . . . . . . . .  291.109 
Car coupling. J. C. Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291 ,289 
car coupling. G. W. Butler . . . . . . . . . . . . . . . . . . . . . . . . . .  291,290 
Car coupling, D. Carlough . . . . . . . . . . . . . . . . . . . . . . . . . . . 291.149 
Car coupling, P. Mayrand . . . . . . . . . . . . . . . . . . . . . . . . . . .  291 ,210 
Car coupling. D. E. Morgan. . .  . . . . . . . . . . . . . . . . . . . . . .  291 .385 
Car coupling. R. S. & J. Wheeler . . . . . . . . . . . . . . . . . .. 291 ,446 
Car door. W. W. Shallus . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,411 
Car door fastening. S. F. Rosse . . . . . . . . . .  . . . . . . . . .  291.404 
Car. dumpiug, M. Van Wormer . . . . . . . . . . . . . . . . . . . . .  291,113 
Car platforms. safety door for railway, F Lappin. 291.363 
Car sand bOX, street. G. H. Hathaway . . . . . . . . . . . . . .  291.841 
Car seat, W. A .  Ackley . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  291,263 
Car, stock, A. & A. �'. Berdanier . . . . . . . . . . . . . . . . . . . .  29 1 .136 
Car wheel and axle, J .  Beaupied . . . . . . . . . . .  . . . . . .  291,274 
Carbureter. D. R. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291.128 
Carding engines, mecbanism for stripping the !lats 

of, E. P. Denuls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,471 
Carriage and cradle, combined folding, H. Lade-

wll' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " .. . . . . . . . . . . . . . . . .  291 .204 
Carriage, folding baby, H. A. Jackson. . . . . . . . . . . . .  291,351 
Carrier. See Cash and parcel carrier. 
Cartridge clOSing machine, Leet & N orthall . . .. . . . . 291,207 
Case. See Cigarette case. Electric conductor 

case. Tombstone picture case. 
Cash and parcel carrier. J. Burns . . . . . . . . . . . .. . . . . . .  291 .028 
Caster. Thompson & Rice . . . . . . . . . . . . . . . . . . . . . . . . . .  291 .426 
Caster. furniture, W. H. Spoerl. . . . . . . . . . . . . . . . . . .  291,288 
Caster. glass, D. C. Ripl ey . . . . . . . . . . . . . . . . . . . . . . . . . .  291,086 
Castings, process of and apparatus for the pro-).2 x 1 k in. 

• ductlon of dense metal. Plelsticker & MUller .. 29l,223 (10) L. B. asks : What horse power IS a Cement, manufacture of tubs or vessels of hy-
boiler capab�e of de;eloping, size of . boiler being .1O I draulic. G. L. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . .  291.091 
feet long, 42 mches diameter, and 36 3-mch tubes, WIth Chair, .T. R. Linn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291.366 
a return fiue; and would i t  be advisable to get an engine Cburn, J .  H. Daniel l . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  291,306 

4 or 5 horse power le"s Ihan boiler, or what proportions Cigar cutter, F. C. Miller : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.379 

would you have to work satisfactorily and economical ly?  C�gar holder, A. L. W?bb . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,115 

A. About 15 horse pflwer. Yes especially if there is a Cigarette case. F. S. Kmney . . . . . . . . . . . . . . . . . . . . . . . . . 291,201 
' .  . Clamp. See Button !ly clamp. ROOfing clamp. prospect of more power belug reqUIred 1Il the future. Clamping card, etc . •  device for, D. W. Ernsting .. . . 291,172 

(11) C. D. R. asks : Cau I heat a room Clasp. See Corset clasp. 
00 x 20 ft . ,  9 ft. high. with steam from a 5 horse Cleaner. See Cotton c leaner. Slate cleaner. 
power boiler on the same flow, and in any way get the Clevis. R. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291 .058 

condensed steam back to feed boiler withf A. If your Clip for securing irregular surfaces together, A. 
heatiug pipes are run above near the ceiling, and the H. Beach . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  291,134 

boiler is 6 or 8 fL lower yes ' otherwise you must trap Clothes pounder. E. S. Burnham . . . . . . . . . . . . . . . . . . . .  291,029 

th d d
· . ' .' t . d Club, pOlice, J. J. Tower . . . . . . . . . . . . . . . . . . . . . . . . . .  291.242 

e can ensc water mto a CIS ern or recet ver an pump Coal, machine for .eparating slate from, C. w. 
back to boiler. Ziegler. . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,123 (1 2) C. C. S. asks : 1. If there is any rule by Cock, bull, T. McHugh . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  291 .374 
wh ich. knowing the stroke and the bore of the cyl inder Coke oven. H. St,ier . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.422 
of an ehgiIie, you can tell its power? A. See SCIENTIFIC Compass, mariner' •• E. S. Ritchie . . . . . . . . . . . . . . . . . . .  291,403 

AMERICAN SUPPLEMENT, No. 253. 2. What the rela- Coop, knockdown. J. Burns . . . . . . . . . . . . . . . . . . . . . . . . .  291.027 

tion of foot power is t,o horse power? We know of no Corking machine. bottle, E. E. Worden et al . . . . . . . 291 ,458 

direct comparison of foot power with a horse's power, Corn coverer. W .  H. Pennock . . . . . . . . . . . . . . . . . . . . . .  291.896 
Cornsta1ks, etc.,  machine for cutting and grind-

but the power of 6 men is generally conSidered equal to ing. G. Sanford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,231 
1 horse power. Cor.et, C. A. Griswold . . . . . . . . . . . . . . .  291.335. 291,336. 291.338 

(13) S. E. R. writes : We have a large cast Corset clasp, C. A. Griswold . . . . . . . . . . . . . . . . . . . . . . . .  291.337 

iron rendering kettle which has a ftaw and it leaks now. Cotton cleaner. seed, J. W. Webb . . . . . . . .  . . . . . . . . . 291.442 

Will you tel l  us in your paper what we can do for i t? 1. (Jover for culinary and other receptacles. J. Beau-
there a cement. which will .tand fire? .,ied . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,022 

Cream gage for milk cans. C. L. Colby . . . . . . . . . . . . . .  291.296 

A. Iron 1i1ings . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 pts. Cupola furuace. Clapp & Griffith. (r) . .  . . . . . . . . . . . . . .  10.482 
Clay . . . . . . . . . , . .  . .  . .  . . . . .  . .  . . . . . . . . . .  60 " Cupping glass, C. L. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.388 

These are worked with linseed oil  into a thick paste, 
(2) C. N. N. asks: Would the explosive which is applied after some more linseed oil is  added to 

it. It is then left to dry slowly. 

(1) J. W. K. writes : 1. I am thinking of 
building a very l ight wagon , to be ran by an electric 
engiue. Do yon thi uk it practicaU A. It would be in
teresting as an experiment. 2. If so, how large an en
gine would it take to do the work! 3. Do yon think 
oue-balf horse power large euough? Where can I get 
the engine? A • . � and 3. Oue-half hOI'se power would 
not do it. It would probably require a two horse power 
engine. 4. What would be the cos!" of a one horse 
power engine? A. $200 to $:300. 5. Will you make an 
es timate of the cost vf runn i ng a on e horse engine per 
hour, the electricity to be generated by a batteryr A. 
The cost would depend on the kind of batt,ery and ef
ficiency of it" motor; but in any case it would be seve· 
ral t i mes as much as steam. Cut-off valve and gear, J. Wheelock . . . . . . . . . . . . . . . .  291.249 

Cut-offvalve gear. F. A. Gardner . . . . . . . . . . . . . . . . . . .  291,181 
Cutter. See Cigar cutter. Peg cutter. 

force of steam and compressed 'air be the same, every· 
thin/{ being equal ? A. Yes ; Ihe force would be the same. 
It is the hot water that underlies the steam in steam 
boilers that is a magazine of energy and the source of 
the extraordinary destructiveness of exploding boilers. 

(3) J. N. W. asks : 1. At what speed should 
small circular saws. two inches iu diameter, be ruu for 
cutting brass and iron ? A. For brass fifty or sixty 
revol utions ; for iron forty, to be varied accord ing to 
the size of the article cut. 2,  How can I harden these 
saws without warping? A. Hea! the saw to a good red 
and then place it between two m asses of cold iron-the 
top of a cold anvil and a planed cast iron bench block 
are good. Unless the saw is over one-eighth of an inch 
thick, it will be hardened and be straigbt. If thicker, 
pl unge i t  into water. Iu either case brighten it and 
draw 10 a low straw. Wb ile warm, these saws may be 
straightened, if warped, by judicious blows of the ham
mer on an anvil. 3. At what speed should iron be run 
in the lathe ? A. Good results come from a speed of 
eighteeu feet per minute when the iron is clean , the 
lathe solid, aud the tool properly ground and adj usted . 

(4) B. F. G. asks : 1 . By what means may 
the human hair be d i ssolved and t.he coloring matter 
separated from il? A. Hair is dissolved by hydrochlo
ric and sulphuric acids; it is also soluble in the allm
lies. 2. What is the chemical composition of eacb of 
the different pigmeuts of h uman bair-black, yellow, 
and red ?  A.  See article on the • . Color of Humau 
Hair," p. 1464 of SCIENTIFIC AlIIERICAN SUPPLEMENT, 
No. 92. 

(5) W. W. asks: 1 .  Will you please gi...e 
receipt for varnish used by the famous Italian violin 
makers on their instrument s ?  A. The following is said 
to produce a beautif u l  varnish for violins: Rectified al
cohol. hal f gallon ; add six ounces gum saudarac, three 
ounces gnm mastic, and half piut turpentiue varnish ; 
put the above In II tin cau by the stove. frequently 
shaking until well d issolved. Strain aud keep for use . 
lf you find it harder than you wish. thin with more 
tllrpentiue varnish. 2. I have tried to make amber var
nish, but I find I cannot dissolve the amber. Can you 
name the best mode ofdoiug so?  A. It is soluble  in oul
pharic acid and in pure alkaiies. In making varnish, 
amber IS generally brou2ht into , sol ution by heating it ,  
then adding the oil and finally stirring in turpen tine as 
i I cools. 3.  Wil l you also please give directions for 
making a practical luminous paint?  A. See SCIENTIFIO 
A.IERICAN SUPPLEMENT, No. 249. 

(6) P. H. M. writes : 1. I want to heat a build
ing 40 x 25 ft. by the exhaust from eugine; want to ruu 
pipe alo.:tg both sides and across one end . Can I do it 
without too much back pressure on pistou ? A. Yes, 
have your pipe of ample size and fitted w i th a back 
pressure valve (safety valve) which you can load to such 
back pressure liS YOIl wish,  2. Please give rule f.,., find
ing horse power of high pressure engines ?  A. See rule in 
SCIENTIFIC AMERIOAN SUPPLEMENT, No. 253. 3. Where 
can I get a paper tbat treats mostly on steam engineer
ing? A. There is uo periodical published in this  coun· 
try specially devoted to steam engineering. For books 
on this subject see advertisiug colUmns, 

M.INERALS, ETC. -Specimens have been re
ceived from the following correspondents, aud 
examined, with the results stated : 

Decorating walls. etc . .  M. Moneyment . . . . . . . . . . . . .  291.215 
Deoxidizing furnace, retort, 1. D. Condit. Jr • . . c • •  291.298 

Desks. device for fastening school. J. W. Myer • • .  291.219 

Die stock, F. Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,268 
Ditches, making mole. M. H. Eaton . . . . . . . . . . . . . . . . 291.313 
Ditching machine, C. D. Edwards . . . . . . . . . . . . . . .  291.040 
Ditching machine, J. T. Fitzpatrick . . . . . . . . . . . . . .  291,048 

G. L. R.-The sample is pyrite (iron sulphide) In Door check. C. R. Bickford . . . . . . . . . . . . . . . . . . . . . . .  291 ,466 
slate. Door fastener, O. D. Malne . . . . . . . . . . . . . . . . . . . . . . . . . .  291.162 

Draft pins. fastening device for, J. W. Dalley . . . . .  291 ,804 
Drafting implement, J. H. Mi�chell  . . . . . . . . . . . . . . .  291,380 
Drier. See Fruit drier. 
Drill.  See Grain dri 1 1 . Oat drill .  Ratchet drill. I N D E X  O F  I N V E N T I O N S  
Drilling square holes. device for. E. H. Bieber . . . 291,137 For wllicll Letters Patent or tile United Dummy for displayiug clothing, J. R. Palmen-

State .. were Granted berg . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . .  291.076 
Dumper, S. M. Keibler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,355 
Electric battery, J. L. Tobin . . . . . . . .. . . . . . . . . . . . . . .  291.241 January 1, 1 884, 

AND EACH HEARING THA'l' DA'.I'E. Electrio circuit meter, P. G. Russell . . . . . . . . . . . . . . . .  291.405 
Electric conductor case. H. Edmund., Jr . . . . . . . . . . .  291,170 

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

Advertising device. automatic, J. A. Stansbury . . .  291,103 
Alarm. See Burglar alarm. Low water alarm. 
Ammonia from furnace gases, obtaining. J. & J. 

Addie . . . . . . . . . _ .. . . . . . . . . . . . . . . . . . . . . . . . . . " . . .. . .  291,264 
Annunciator. electrical, A. E. Leitch . . . . . . . . .. . . . . . 291,063 
Bag. See Mall bag •. 
Bale tle. R, E' Riale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.228 
Baling press, Warren & Oliver.. . . . . .  . .  . . . . . . . . . .  291,439 
Battery. See Electric battery. 
Beam and girder support, P. H. Jackson . . . . . . . . . . .  291.192 
Belt fastener. P. Koch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.202 
Berth for ships, self-leveling, J. H. Milligan . . . . .  291.070 
Bicycle.  G. D. Foote . . . . . . . . . . . . . . . . . . .  , "  . . . . . . . . . . . .  291.323 
Bill holder. P. Hand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.339 
Blast furnace for zinc ores. A. M. G. Sebillot . • . . . .  291,410 
Blind. window. J. Williams . . . . . . . . . . . . . . . . . . .. . . . .  291,254 
BlOCk. See Building block. 
Boiler. See Locomotive boil er. Steam boiler. 
Boiler. fire regulator, and alarm. combined, C. 

S. Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.064 
Boller use, purifying water for, C. B. Dudley . . . . . .  291,168 
Bolt. See Shutter bolt. 
Bolt holding device, W. S. Dawson . . . . . . . . . . . . . . . . .  291.087 
Bolt hol diug device, L. J. M. Mortenson . . . . . . . . . . . 291.887 
Boot and shoe crimping apparatus. H. R. Adams .. 291.017 
Boot and .hoe uppers. apparatus for operating 

upon, H. R. A dams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.016 
Boot and shoe uppers. device for expanding, C. 

L. Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291,188 
Boots and sboes, instep holder for lasting, J. II. 

Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,077 
Box. See Knockdown box. 
Bracelet fastening. J. M. Chandler., . . . . . . . . . . . . . . . .  291.150 
Bracket. See Lamp bracket. 
Bri,pk machine, Shelley & Ki.er . . . . . . . . . . . . . . . . . . . . .  291 .413 
Buckle. F. S. & J. B. Belcher . . . . . . . . . . . . . . . . . . . . . . . . .  291,275 
Buckle, T. O. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.225 
Buckle, M. E. Zeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,461 
Buckle and sw�vel. combined, S. S. Sargeant .• ' . .  291,407 
Building bl ock. J. Wadleigh . . . . . . . . . . . . . . . . . . . . . . . . .  291,1 14 
Bung brnsh wrencb. S. H. Jenkins . . . . . . . . . . . . . . . . . .  291,193 
Burglar alarm and. telephone system, combined, 

B. F. DiUon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.310 
Bu.hing for bung holes and bung for u.e there· 

with, S. H. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.194 
Button fa.tener. G. W. Prentice . . . .. . . . . . . .  29l,080. 291,081 
Button !ly clamp, I. Felber . . . . . . . . . . . . . . . . . . . . . . . . . .  291,316 
Cable motor, C. R. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  291,144 

Electric conductors, apparatus for covering, H. 
D. Stanley . ,  . . . . . . . . . . . . . . . . . . . . . . . ,  . . . . . . . . . . . . . . .  291,239 

Electric machines. exciting circuit for dynamo, C. 
Lever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.209 

Electric wire conduit, N. Randall . . . . . . . . . . . . . . . .  291,399 
�Jlectrical distribution, system of, C. S. Bradley . . .  291,141 
Electrical transmission of power. method of and 

apparatus for regulating the. E.  Weston . . . . . . .  291.445 
Elevator. See Hay elevator. 
Embroidery slitting apparatus, J. B. West . . . . . . . .  291.116 
Engtne. See Traction engine. 
Envelope. G. B. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291,079 
Escapement whee ! ,  C .  Votti . • . • • . . .  . t  • • • • • • • • • • • • • •  291,432 
Farm gate, W. C. Kieker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.059 
Faucet. A. A. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.135 
Faucet attachment. L. Dankhoff . . . . . . . . . . . • . . . . . . . .  291,161 
Felt bodies, manufacture of smooth faced nap-

less, Vera & Everitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291 .431 
Fence. !load. W. Hodgen . . . . . . . . . . . . . . . .  " . . . . . . . . . .  291,346 
Fence wire. barbed. A .  IV . Stevens . . . . . . . . . . . . . . . . .  291.4�O 
Ferro cyanide •• manufacture of. G. De Vigne . . . . .  291.163 
File. paper. M. Smith . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . .  291.237 
Filter. tioating. J. H. Breese . . . . . . . . . . . . . . . . . . . . . . . .  291.285 
Filter. water. J. Reid. . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . .  291,083 
Fluger ring gage, F. D. McDowell . . . . . . . . . . . . . . . . .  291.373 
Fire arm. D. S. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,153 
Fire arm, breecb loading, H. Updegraff . . . . . . . . . . . . .  291.1l1 
Fire arm, electriC, A. T. Brown . . • . . . • . • . . . . . . . . . . . .  291,�88 
Fire, device for cutting off the !low of gas, etc., 

iu case of, J. A. Laemle . . . . . . . . . . . . . . . . . . . . . . . . . .  291.061 
�'ire escape, A. Fischer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291.319 
Fire escape. W. H. Glenn . . . . . . . . . . . . . . . . . . . . . . . . . . . 291.333 
Fire escape. H. Kafka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291.198 
Fire escape. Klentoff & Bertemes . . . . . . . . . . . . . . . . . .  291.060 
FIre escape, A. S. Miller. . . . .. . . .  . . . . . . . . . . . . . . . . . . .  291,378 
Fire escape. Stockham & Adams . . . . . . . . . . . . . . . . . " 291,240 
Fire escape, ». J. Stofer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29l.423 
Fire escape, F. W. Voigt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.245 
Fire escape, G. W. Watts . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,441 
Fre escape and alarm. W. S. French . . . . . . . . . . . . . . . .  291,326 
Fire e.cape, and hook and ladder carriage. I. G. 

Morgan . . . . . . . . . . . .. . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  291.481 
Fire extinguishing apparatus. J. K. J. Fo.ter . . . . . .  291,324 
Fireproof compound. L. Felldin . . . . . . . . . . . . . . . . . . . .  291.176 
FI.b package. R. S.  Jennings . . . . . . . . . . . . . . . . . . . . . . . 291.195 
Flood gate. J. A. Galloway . . . . . . . . . . . . . . . . . . . . . . . . . 291.327 
Frame. See Harvester frame. Hot air register 

frame. Saw mill frame. 
Fruit drier, H. Fitts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,320 
Furnace. See Blast furnace . Cupola furnace. 

Retort deoxidizing furnace. 

43 
Furnaces, fume condensing attachment for ore, 

E. M. Alderman . . .  . . . . .  . . . . . . . . . . . . . . . .  . .  . . . . .  291,462 
Furnaces. mechanism for introd uclng tubes into. 

E. W. Wolfe . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  291.4M 
Furnitnre, folding joint for camp, P. Latour . • . . . .  291,062 
Gage. See Finger ring gage. 
Game register and trump indicator. G. W. Hyatt. 291.349 
Games or deals played at cards, etc., apparatus 

for checking and registering the number of. 
G. F. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.058 

Garment supporter. 'r. White. . . . . . . . . . . . . . . . . . . . . .  291,252 

Gas burner, A. B. Lipsey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,480 
Gas burner for heating purposes, 'I'. Fletcher . . . . . .  291.475 
Gas. device for checking t.he !low of, E. E. Marass 291,369 
Gas furnace for metaUurgic and other purposes, 

and operating the same, MorJ'ran & Hayden. 291.386 
Gas generator, electric. Ball & Bradford. Jr . . . . . . .  291.463 
Gas motor, H. 8. Maxim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,065 
Gas motor, J. Spiel . . . . . . . . . . . . . . . . . . .. . . . .  . . . . . . .  . .  291,102 
Gas, process of and apparatus for making coal, A. 

Stamm. . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . .  . .  291,417 
Gas. process of and apparatus for manufacturing. 

J. L. Stewart. . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  291.421 
Gas purifying box, C. W. Isbell .  . .  . . . . . . . . . . . . . . . .  291,190 
Oate. See Farm Ilate. Flood gate. 
Gate, I. L. Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291.205, 291,206 
Generator. See Steam generator. 
Glass. See Cupping glass. 
Glass insulators. press for molding. E J. Murphy. 291.072 
o l ass molding press. A. A. & L. A: Appert . . . . . . . . . 291.265 
Glue .tock from bones. horn piths, etc . •  prepara-

tion of. E. F. Cruse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.31l'� 
Graiu and !lour sampler. automatic. J. M. Flncb . •  291.474 
Grain driU. T. Il. Gere . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.183 
Grate bar, W. H. Cambry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.292 
Grinding mill feed mechanism, Clark & Dewey . . .  291.0:n 
Grinding mill. roUer, W. Ager . . . . . . . . . . . . . . . . . . . . .  291 ,018 
Grinding roll bars, device for, C. J. Bradbury . . . . . .  291.469 
Guard. See Handle guard. Saw guard. 
Halter, J. C.  Ligbthouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,365 
Hame. F. Frazer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  291.325 
Hame fastener. M. Noe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,390 
Handle. See Saw handle. 
Handle guard. ax and tool. G. P. Morrlll. . . . . . . . .  291.216 
Harness rosette. door plate. etc . •  A. Stenger . . . . . . . 291.418 
Harrow. A. C. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,174 
Harrow, S. Sboemaker. . . . . . . . . . . . .  . . . . . .  . .  . . . . . . .  291.414 
Harrow tooth , spring. B. F. Eaton .. . . . . . . . . . . . . . . .  291.038 
Harvester. Cobb & Wheeler. . . . . . . . .  . . . . . . . . . . . . . . . 291,295 
Harvester, cotton. F. L. Warner . . . . . . . . . . . . . . . . . . . .  291,438 
Harvester frame. grain. C. Wbitney . . . . . . . . . . . . . . .  219.449 
Harvester. grain binding. Whitney & Marsh . . . . . . 291. 452 
Harvester pla.tform. C. Whitney . . . . . . . . . . . . . . . . . . .  291,448 
Harvester sheaf carrier, Williams & Harder . . . . . .  291.118 
Hat sweat band. A. C. Couch . . . . . . . . . . . . . . . . . . . . . .  291.157 
Hat tiP. A. C. Couch . .  . . . .  . .  . .  . .  . .  . . .  . . . . . . . . . . . . . .  291.034 
Hay elevator and carrier. J H. & P. Lux . . . . . . . . . . .  291.368 
Hay press and horse powe·r. combined, W. Ran .. 

dIe, Sr. . . .  . . .  . .  . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  291.082 
Heater. See Steam and water heater. 
Hinge. spring. W. Duncan . . . . . . . . . . . . . . . . . . . . . . . . . .  291.169 
Hitching device. J. L. Kennedy. . .  . . . . . .  " . . . . . . . . .  291.357 
HOisting machine. Morse & Tyson . . . . . . . . . . . . . . . . . . 291,217 
HOisting machine. J. J. White . . . . . . . . . . . . . . . . . . . . . .  291.251 
H oisting mechanism for pianos, etc.; W. H. Young. 291,122 
Holder. See Bill holder. Cigar holder. Pen 

holder. 
Hopple. L. stow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.105 
Hoop !laring machine, J. Bliumle . . . . . . . . . . . . . . . . . . .  291.273 
Horse bliuder. B. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.229 
Hor.epower. C. B. & J. S. Boren .. . . . . . . . . . . . . . . . . . .  291.283 
H orses. shoe for hoof bound, W. H. Hendricks . . .  291 .055 
Hose nozzle attachment. R. F. Tobin . . . . . . . . . . . . . . .  291.107 
Hot air register frame, C. W. Trotter . . . . . . . . . . . . .  29l,428 
nousing for sugar and other ml11s. B. Thoens . . . . . .  291 .425 
Hub cap. wheel. F. Kramer . . . . . . . . . . . . . . . . . . . . . . . . . .  291.361 
Hydrant, Meyer & Lauferslck . . . . . . . . . . . . . . . . . . . . . .  291 .068 
Hydraulic motor. J .  H. Hinch . . . . . . . . . . . . . . . . . . . . . ' 291.189 
Ice and refrigerating machine. D. L. Holden . • . . . .  291,477 

Indicator. See Station indicator. 
Ingots, apparatus for equalizing the temperature 

of steel, J. Gjers . . . . . . . . . . . . . • • •  291.044, to 291.048, 291,381 
Inhaler. Johnston & Browne . . . . . . . . . . . . . . . . . . . . . . .  291,196 
Iron, making wrought, L. D. Chapin . . . . . . . . . . . . . . . . 291,470 
Iron. manufacturing planished sheet, W. D. 

Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.260 
Ironing machlue, Davey & Fabian . . . . . . . . . . . . . . . . .  291.035 
J ack. See Power jack. 
J oint. See Railway jOint. Telegraph wire jOint. 
Journal box and bearing. R. W. Traylor.. . .  • . . . .  291.243 
Key fastener. E. W. Wagner . . . . . . . . . . .... . . . . . . . . . .  291.434 
Kiln. See Lime kiln. 
Knitting machine, J. M. Merrow . . . . . . . . . . . . . . . . . . .  291.377 
Knockdown box, J_ Blakely . . . . . . . . . . . . . . . . . . . . . . . . . .  291 ,281 
Labeling machine. spool. Calmar & Carr . . . . . . . . . . . 291.291 
Ladder. extension fire, Witte & Greiner . . . . . . . . . .  291.259 
Lamp. C. H. Bennett.. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  291,024 
Lamp bracket, H. Edmunds, Jr . . . . . . . . . . . . . . . . . . . . . 291 .171 
Lamps. support for !llaments of Incandescent. J. 

S.  Beeman . . . .  . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 291.464 
r,atcb, locking. E. Nyswonger . . . . . . . . . . . . . . . . . . . . . . .  29l,392 
Lathe. A. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,455 
Lathe bed, S.  W. Putnam . . . . . . . . . . . . . . . . . . . . . . . . . .  291.398 
Lathe. geometric. S. K. White . . . . . . . . . . . . . . . . . . . . . .  291.451 

Lathe mandrel. W. H. Blue .. . . . . . . . . . . . . . . . . . . . . . . . .  291.282 
r,athe , 'shaft centering, A. Wood . . . . . . . . . . . . . . . . . . .  291.456 
Light. See Skylight. 
Limekiln. J. T. Meredith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291 ,212 
Lock: See Permutatlou lock. Seal lock. Yehi-

cle seat lock. 
Lock nut. O. F. Garvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.328 
Locomotive boiler. J. E. Wootten . . . . . . . . . . . . . . . . . . .  291.120 
Lounge and sofa. L. C. Van Nest . . . . . . . . . . . . . . . . . . . .  291,244 
Low water alarm. W. T. Bate . . . . . . . . . .. . . . . . . . . . . . . .  291,272 
Lubricating wheels and pulleys. device for, W .  
.::; P. Daniel!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  291 .307 

Lubricator, C. E. Collins . . . . . . . . . . . . . . . . . . . . . . . . .  291.154 
Lubricator. W. U. Fairbairn .. . . . . . . . . . . . . . . . . . . . . . . . 291.U42 
Lubricator. W. A. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.400 
Mail bag, Clipp & Brock . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.152 

Mail bag fastener, J. Moore . . . . . . . . . . . . . . . . . . . . . . . . .  291.864 
Match splint machine. W. I. Ely . . . . . . . . . . . . . . . . . . . . 291.314 
Mechanical movement. Crompton & Wyman (r) . .  10.438 
Metal bars, upsetting and shaping. W. & O. H. 

Seilers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,098 
Metal spinning machine. F. C. Williams . . . . . . . . . . . . 291.253 
Meter. See E lectric circuit meter. 
Mill. See Grinding mill. 
Mirror for hat tip., etc .• !lex:lbl e, A. C. Coucb . . . . . 291.033 
Moldingc fruits, fancy topped tables. birds, etc. ,  

compo.ition o f  matter for. E. Brady . . . . . . . . . .  291 ,284 
Molding i.n sand.machine for. Aikin & Drummond . 291,124 
Monkey wrench. C.  H. Miller . . . . . . . . . . . . . . . . . . . . . . .  291.213 
Mortar, W. A. Harwood . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,054 
Motion and power, device for:i;ransmitting rotary, 

G. J;'ocke . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . .  291 ,321 
Motive power machine, J. Winter . . . . . •  ";0 ,  • • • • • • • • • •  " 291,119 
Motor. See Cable motor. Gas motor. Hydraulle 

motor. Gas motor. Water motor. 
Motor. N. Milkkelsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,069 
Mowingland reaping machlnes,cutter bar,etc.,for, 

H. R. Allen. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291.019 

Mowing machine, H. R. Allen . . . . . . . . . . . . . . . . . . . . . . . 291,020 
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Music leaf turner, D. PrIeto . . . ..... . . . ..... ... . .. ... 291.397 Sol'lr heaters, controlling.the tem.perature of, W. 
Nail machine, J .. B. Husted . . ..  . . . .. . . .  . .  . . . . . . . . .  , 291,058 Calver . .. . . ... . .......... . ........ .... . . . ... . . . . . . . .  291,147 

Nailing machine. H. Weeks . .... ...... . . . . . .... . .. , 291 ,443 'Sower, broadcast �eed,  J. C . Wadden . .. . ..... . . . . . 291.433 
Naphtha from o ii. extract ing, -J. W. Evans . . . . • . . . .  291,175 8.pectacle lenses, ' machine for grindtD� I J. J . 
Neck wear fastener,  i. Weil .  . . ...................... 291,444 Bau.eli .. ..... . . ..... : . - . ' . . . . . . . . . . . . . . . . . . . . . . . 291,130 
Necktie. W. C. Cross .. . . . . .... . .. . . . .... . . . .. ....... 291 ,301 Spoon, m ustache, L W. Parmenter , . ,  . . ... . . . . . . . . 291,394 
Nest, h en's. N. ,,!i tchen . . . . . .... .. . . . . . . . .. . ... . . . .. . 291,214 Squip, miner's. G. Hayes ........ . . . .. .... . . . . . . ..... 291,343 
N ut locle, A. EdgelL ... . . . . .. . . . . . . . . ... .. .... . . . . .. : 291,039 StaUon hidicator, C.-W. Musgrove . . . .. . . ... . . .. . ... 291,073 
Oat drlll •. n. Kehl . .. . .. . . . . . ... . . . . .... . ..... . . .... . ..  291,856 Steam and water beater. A. Holt ....... ..... ...... . 291.347 
Oil press, J. H. Va ile ... . . . . . . . ... .. ... . . . . . . .... . . . .. 291,1l2 Sterun boiler. L. Schutte . .. . ... . . . . . .. . . . . . . . .. 291.092 
Oil tank safety apimrat us, J. P. Reinecke ... . . . .. . .  291.085 Steam boiler a nd furnace, W. U. Fairbairn .... . . . . .  291 ,041 
Oil tanles, preventing tbe a ccumulation of infiam- Steam engiIie, portable, R. �I.  Bigger . . .... .... .. . .. 291,�79 

mabie gases i n ,  J. P. He inecke .... ..... .... . . 291,084 Steam generator, Gordon & Hobbs .... . . . ...... . . . .  291 ,185 
Oiler for car axle boxes, G. K. Waterbouse .... . . . .  291,247 Stocking ana knitting the same, W. Esty ...... . ... 291.173 
Oiler for loose p ulleys. W. D. Graves, Jr . . . .... ... 291,334 Stocking supporter and sleeve a djuster, C. C. 
Ore concentrating machine, Bailey & Warfield . . . . 291.270 Shelby ... ; .. ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291,233 
Ore reducing apparat us, N. Clement . ............ .. 291,294 Stone channeling machines. device tor securinK 
Ore separator. "lcKay & Fairfield .. .. . . .. . ...... . .. . 291 ,067 too ls in, A. n. Bapp .... .. . . . . . .. .... . . . . . . . .. .. 291,227 
Ores. etc., apparatus for pulverizinlZ. F. A. Luck.. Stone dreSSing machine. W. l 'erklnll . . . . • • • • . • . . . • •  291,078 

enbach . . . ....... .. ... . .... . . . . ............ . ..... 291.367 Store service apparatus, I. Birg� .. . . . . . ... . . . . ... .  291,280 
Packing for st uffing boxes , metalliC, J. J. Crow- Stove. gasoline. C. H. Bllntly . . . . . . ..... . .......... .  291,34i 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291 ,160 

I 
Stove, hot plast. F. W. Gordon .. ... .. . . . . .. .. . . . . ... 291 ,186 

Packing vessels or cans , construction of. F. A. Strap, s ealed binding, F. W. Blacker ... ..... . . .. . . . 291.025 

.Walsh . . . . .. . . .. . ....... . . . . . . .. . . . . . . . .. . . .. . . . . 291.(3; Straw stacker, F. 'Y' Robinson ...... . . . . . . ... .... 291 ,088 
Pamts. pase for, A. E. Brockett ... . .. . . . . . .. ....... 291, 1 42 Straw stacker carriage, Imler & Snowden .. .. . .. .. . 291 .350 
Pantaloons, H. F. Engels .. . . .... . . . . . . . . . . . . . . . . ... 291473 Stump puller, P. Z ubee .... . . . ... ... . . .... . ..... .... 291.262 
Paper in shipment, deVIce for protecting the ends Syringe, P. B. Laskey.. . . .  . . . . . . . . . . .  0 • • • • • • • • • • • • • •  291,364-

and corners of rolls of, H. Sanger .. . . .. . . . . . . . .  291,406 Target, fiying, J. S. Brig�8 .. . .... . . . . . . . . . . . . . . . . . ... 291.286 
Paper perforating machine, I. C. Carpenter .. ...... 291,293 Telegraph, duplex, S. D. FIeld . . . . . .. .... ..... . . . .. 291,318 
Paper piping. J.  McCausland . . . . ... . ..... ..... . . . 291.372 Telegraph poles, device for attaching cross pars 
Peg cutter, S. Yeatman . . . .... . ..... . . . . ...... . . . ..  291,(6() to, C; H. Wagner . . . . . . . ... .. . .. . ... . ... . ... . . . . ... 291,435 
Pen bolder, A. II. Spencer.... . . . . . .... . . . . . . . .... 291,(16 Telegraph, quaduplex, G. Smith . . . .....  , . . . , . 291,236 
PenCil. R. M. Collard ...... . . . . . . . . . . . . . . . .. ... .. .... 291,297 Telegraph system. undergro und, S. D. Field .. . . ..  291 ,317 
Pencil sbarpener, W. E. Sibl ey....... ... . .... . . .. ..  29L285 Telegraph wire jOint, C. McIntire ... . .. . . .... .. . . . . 291,211 

Inside Pn:ge� each l nsel'ti o n  _ _  • .,'.oj cent. 'R line.  
Bach:. Paa-e, ench : iU!ile.·li 'ttll - - - $1.00 a line. 

(About eigbt words to a line.) 
Engravings ml,ty head adver tisements at the same rate 

per line, fly measurement. as the letter 'fYl'ess. Adver
tisernent8 mU8t be r<3ceived at publication o.ffice as early 
as Th'ursday morning to appear in next issue . 

C ET T H E  BEST AN D C H EA P EST. 
'TRAD E ' PEAIN MAI!IK� 

�.��W<;l"""""''''''''''''''' . .  . ""'!!U!\llill!J=c:.' ...!..J�. A.. r A.Y &. CO • .. � Ii, 
J� A... FA.. V � CO., 

(CinoinutLti. OhiO, U. S. A.. .. 
li:xclu8ive Agents and Im1.)oyters for the United States, of the 

CELEE:g,.A.'I'ED 
PER I N  BA. N D  SAW BLA D ES, 

Warranted 8upel�ior to all others tn qualitu,ftn
_, 1f/nifo'Mnity of te'Rlper, and general · aura
till-tv. One Perin SR,"," ontwears three ordinary saws. 

W O R K S H O P  
R E C E I P T S . 

S E CO N D  S E R I E S .  
Permutation lock. L. Bilau . . . ... . ......... . . . . .. ... 291,(67 Telegraph wire protector, sectional compound, J .  

A reliable Handbook for Manufacturers, Mecbanics, 

IU�lU'llUtt, 
--.. ==-=- ,==-=-=====--=-=-==== 

64th ANNUAL STATEMENT, 
December 3 1 ,  1883, 

OF THE 

----- -------
CAS H CAPITAL . .  . . . .... . . . . . . . . . . . . . . . . . . . $',000,000.00 Heserve for He-Illsurance (Fire). . . . . . .  . . . . . . . . .  1,6H�,�52.86 . . .. .. (Inland)..... .  . .  . .  . . . .  9,684.(6 

:: :: Unv.ald Lo�ses ��f:�d) .. : : : : : : : : : :  1?J:�:�� All otber Claims. . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . .  M.662.20 
NET SURPLUS ..... . . . . ... . . . . ... . .. .. ....... . 8,269,457.85 

TOTAL ASSETS . . ........ .. ... $9.192,143.60 
AS FOLLOWS: Market Valu.e. 

8::g i� ����s 'of' Ag,;nis. : : : : : : : : . : : $I'R�g§i :�t 
Real Estate . . . . . . . .  . . . .  . . . . . . . . . . . . .  364,500.00 
Loans on Bond and Mortgage.... . .  44,800 00 
Loans on COllaterals . . . . . . . ... .. . . .  20.100.00 
Stocks and Bonds . ... ... . . ... ... . . .. 7,405,897.22 
Accrued Interest·. ' "  . . . 1,231.98 -- ---

Total. .$9,100.643.80 

LOSSES PAID. IN 6 5  YEARS, 
$ 0 6 , 0 0 0 , 0 0 0 . 0 0 .  

Piano forte;IJrldge, J.  H. Brown .. .. . . . . ..... . . ...... 291,143 W. Horner.. . ..... . .. . . .. . . . .  . . .. . . .  . . . . . . .  291 ,(78 and ScientifiC A.q:tateurs. (85 pa!(es, size n� x 5 incbes. 
Pianos and organs, arm and finger guide for, T. �'elegraph wires. bOX' for laying lines of, T. J . Price Two Dollars, postage prepaid. L. J. H E N  D E E ,  P res't. 

Giddings . ........ . .... . ..... . . .... ... . ...... . . .. . ... 291,330 Mayall . . . . . . . . .. . ... ... ...... . . . . . ... . . . . .. . ... . 291,371 Descriptive Catalogue and Clircu.lars mailed !ree. J .  C OO D N O W ,  See'y. 
Pipe wrencb, Armstrong & Vandegrift . ... 291,266, 291,267 Telegraphs, static neu tralizer for. C. Selden .291,096. 291 ,097 W M .  B .  C LA R K ,  Asst. See'y. 
Plane, W. B.  Fenn .. . ... . .... . . . . . . . . . . . .... .. . .. . . . . : 291 ,178 Telephone, ruecahnical. C. Selden ... . . . . . . . . . 291.094 E. & F. N. SPON, · 35 MURRAY ST., NEW YORK, JAS.  A. ALEXANDER, Agent, P1anlDg and printing wo'od. machine for, W; A. Telephone transmitter, D. Drawbaugh . . . . . 291.311, .' , 

Compton ..... . .. . . . . . ... . . . . . ... .... .... .. . . . .. . . .. 291,155 291,612, 291,472 
VEL OA 0 L 2 C tl S Planter and cbeck row attachment, corn, C. S. TelephoniC and telegraphic instruments,protector OCITY OF ICE B ·  TS. A C L EO. or a n d t  t. , N ew York. 

Page, ...... . .  : . . . . .. . ... .  ,
.
; " ,  . . . . . . .  , . . . . . . . . . .  �91,393 .for, A: .-I . Connolly.. ... . . .  . .  . . . . . . . . . . . . . . . . .  291,299 �':E'i.��'lt�r6'�tl�� �o;;!:[ro�oJi'�\�ed�tO:e�fJi'l'c�<j;g��:��� -.----------------------

Planter and fertilIzer dIstrIbuter. seed, J. G. Tbl ll bolder. Evans & Vernay .. . . ..... . . . . .. . . .... 291,315 monstrating bow and why- it is tRat these craft sail W AX. -A PAPER BY LEOPOLD FIELD, 
H.inge.I-. . . ' :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :91,402 Thrashe. r. A. H. C. lark ' .' . . . . . . .. . . . . • • • . . • . . . • . " " ' " 291,151 I f
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terdc describip.g the Bo u r�es, chemical compOSition, and uses 

PI t S ., h h b � of t il e  vario us kinds of wax. animal and vegetable. an er, corD, W. G. elby . ... : . . . . . . . . . . . . . . . . . . . ... 91,093 Thras mg mac Ille graln feeder and and cutt er, AMERICAN �lTPPL�MENT, No. � 1 4. Price 10 cents. To Illustrated· with four figures. Contained in SCU;NTIII'IC 
Plaques. fra.mes, etc., s uspendmg attachment fort O. C. Van Ness . . . . . . , . . . .  , . . . . . • . . . • 40 • • • • • • • • • • • •  291,430 be had at thIS ofiice and from all neWSdealers. AMERICAN SUPPLKI\1E�T, No. 400. Price 10 cents. 

11. R. Osborn . ... . . . . . . ..... . . . . . ... . . . . .. . .. . .. . . 291.221 Tie. See Bale tie. Necktie. To be h� at tbls office and from all newsdealers. 
Plastering co mpound, H. E. Scales .. .... .... ... . . . . 291,408 Tie for securing bags, bales, etc., W. Gibson . ..... 291,184 U'F'G OPTICIANS. Plow, J : A. Kneedler . . ... . .. . . .. . . . .... . . . . . . . .. . . .. :1,91.359 Tombstone pict ure case. W .  Strong .. . . .... . . . . . ... 291.106 Exc l u sively Perfected Plow, A� A. Roberts . . . . . .... .. . . .. . . . . .. . . . . . . . ..... 2�H,087 Tongue'support ,  wilgon, -A. H. H l eason . . . . . ....... . 291.332 
Plow, gang, H. M.Cormack ... ... .. . .. .......... .. .  291,156 Traction engine, H. M.Cormack .. . ..... . . . .... .. . . .. �91,300 OPERA, FI ELD &. 
Plow, rotary. J. Austin ... . . . . . . . .. . . ..... . ..... . .  291,127 Traction engine, W. S·. Owings .... . . . . . . ....... ... 291.075 I'NE GLASS'ES, Pole. wagoi .. , A. H. & R. H. Beacb . . . ... . . .. . .. ...... 291,131 Treadle motion. J .  Kayser. .. . . . . . . . . . . . . .. . . . . . .  291,200 
Post Shield. O. S. Leslie . . . . ...... ...... . . . .. . . .. . . ... 291,208 Tricycle, N. Merrill . . . . . ... . ... ... . . . . . . ..... . . ... . . 291,316 TELESCOPES, MICROSG.OPES, I Can secure, through correspondent aproad. foreign pa-
Power jack, J. W. Massey . .. ... .............. . . .  291.370 Truck, car, W. B. Montz . . .. . . . . . ... .. . .. ... . ....... 291,382 tents,at reduced rates. "Pa tEmts," 381 Greenwicb St., N.Y. 
Press. S

. 

ee ' Bali� press. Glass molding press. Trunk rOlle
. 
r an

. 
d

.
comer piece, A. V. Homadka . .  291.� :� BA ROMETERS,'fHERMOnrERS Hay press. 0,1 press. I Trunk stay, J. E. Ladd.. . . .  . .... ... . ... . . . . . . .  . .  291,203 IF.dJ Press platen. J. Ferguson ..... . . . . . .... . . . .. . . . . . . .  291.179 'I'rnss, J. F. Noone .. . . . . ................. . ... . . . . . .. . .  �91,391 Magic Lanterns, "Anoka to," etc. 

Printer's dry rack, G. A. Clapper . . . . . . . . . . . . . . .... 291.030 Umbrella. M. C .  Stone ... . .... . . . ...... . . ... .... .. . . 291 ,104 1 Send at 00 for LIST OF USEFUL HOLIDA Y 
PnIler. See St ump puller. Umbrella catcb, G. G. Saxe . ............ . . . ... . .. . . . .  291.090 

on GIFT8-gratIs. 
Pulverizer, c l ay, A. Ittner . .... . . ..... . . . .... . . . . . . 29 l,191 Valve and union, J. R'. Maxwell . . . . . .  . . . .. . . ; .  291,066 
Pump, A. W. Wbite .. . . . . . . . . . . .... . . . . . .... . . ...... 291,21>0 Valve gear .  �'. A. Gardner . . . . .. ..... . ........ . . . . . . 291,476 IDE-BOAT WHIFF. FULL WORKING 
Pump , automatic bilge, J. R. Jobin . . ....... . ...... 291,353 Valve, safety. H. G. Ashton . .. .. ... . . . ...... . . . . . .  291,126 drawings and descriptlou, with dimensions of the 
Pump, force, H. M. Wyeth ...... . . ........ . . . . . . . .  291,121 Valve sto p, C. F. M urdock . . . . ... . .. . . . .  - . . . . . . 291,218 i'�gfJii�'Zi�n�t

e '6:�����rat�;efUn�hJ.:l1;�lt w-M\% 
Pump regulating device, J. H. Baker . . . . . . . . . . ... . 291.271 Valve, straightway, R. Hnghes.. . . ... . .  . . . .. . .. .. 291,479 fourteen illustrations. SUPPLE�IENT. 63. PrIce 10 
PUlllp. steam, Bagley & Daw,:;oll . ..... . .. . . ...... . .. 291,021 Vegetable cutting machine, P. J. Dames ...... . . . . . 291,305 ,. . .::.A=.n=t=�:. =================== 
Purse, N: J. W heeler . . . .... . . . . .. . . . . . . . . .... .. . ... 291,447 Vehicle seat lock, F. J. Newacbeck . ... . .... . . . . . . . 291,389 r 
Radiator, steam; W. J'r. Brooks .. . . . . . . . .. . . . . . . . 29 1 ,OJ6 Vehicle spring, D. P. Sbl/orp . .... . .. . ... . . . . . . . .. ... 291.41� 
Railway blocK slgnitl, J. K. Knight . . . . . .. . ... . . . . . . 291,860 Vehicle' wheel , G. M. . Dillard . .. ... . . . . . .. . . . . . . . . . . 291,165 
Railway'.£i,�llJtil' /F!\Sit.Y"I\,., .w:.\lIl,<l.,.��,_ • •  _._-:I91 .��..wA-c'*-' �".,-'"' =-:;.,..=;';:-,� •. �;'IlI'lli 
Railway joint and'fastening deVice, S. Shaw .. . . . 291,232 Veneer, Dickman & Heintz . . . : . . . . . . . . . .  ; . . . . . . . . . .  291 ,164 
Railway switch, a utomatic street, E. Bill . . . . . ... . 291,138 Ventilating bow windows, C. S. �'oos . . .. . . . . .. . . . . 291 .3J2 
Railway tracks, apparatus for laying, C. R. Good- Vocal c ulture, device for a id in. C. L. MitchelL ... 291,071 

man. .. .. .  . .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . 291,0(9 Wagon running gear, A. J. Bencb . .. . ... . ... 291, 132, 291.133 
Railway train signal apparatus, C . Selden . .. , . . . . . 291.095 Wagon running gear. R. C. Blackwell... . . . ....... 291 ,468 
Railway trains, apparatus for operating. B .  Frese. 2n.180 Wagon seat, S .  Moore . .... . . . .... .. . . . . ........... 291,383 
Ratcbet·drlll, B. Stephens....... . . .  . . . . . . . . . . . . . . .  291.(19 Wall paper eXbibltor, F. H. Sbepherd ... . . . . .... 291,099 
Refiector for gas burners. J. Kasscbau .. . . .... . . . . 291,199 Watch crystal cabinet, C. H. Daugherty ... . . . . ..... 291,308 
Refiector, .solar, W. Calver . . .. . . . . .. . . . .. ... , . . . . . .  , 291.146 Water closet arid other bowls and pipe connec-
Refrigerating apparatus. F. A. Dodge .. . . .. . . . . .... 291,166 tlons therefor, J. t;l. Boyle .... . . . ; . .  . .. . . . . . . . .  291,140 
Refrigerating chamber. A. Myers . . ....... . . . . . ... .. 291.074 Water closet flushing apparat us, J. E. Boyle ... . . 291 ,139 
Refrigerator, C. J. Berens . . . . . . . . . . . . . ... . . ... . . . .  291,278 Water motor, A. C. Harvey . ... . . ....... . . . . . ... . . . . 291,340 
Refrigerator, W. H. Davis ... . . . ... . . . .. . . . . . .. . . . . . . 291,036 Wa ter, purifying, C. B. D u dley . ... . .. . . . . . . . .. . . . . 290,167 
Register. 'See Game register. Water supply for cit ies, D. C. Creiger . . . . . . ........ 291,158 
Re;(ulator. See Secondary battery regulator. Water supply for cities and towns, D. C. Cregier .. 291,159 
Hlce hulling and c l eaning macbine, J. W. Lane .. . 291,262 Wbeel. See Carwheel. Escapement wheel. Ve-

Road making macbine, W. H . Tidland . . . . ... . . . .. 291,427 bicle wheel. 
Boller. See Trunk roller. Window shade. J. E. Phillips . . . . ... . ... . . . . . . .. . . .. . 291,222 

NECKeD SPINDLE 
"ND OIL TIGHT BuSH 

PORTABr_� MILl..S 
MUNSON BROnIERS . ��NU�ACTURER�:....r-c) 

,\.\.stOKES.Mlll .,� \� ��tI' ._�� Clffl\: 
q,>S AND MILL FURNISHINGS. 'e"1i; 

UTiCA N.Y. U . S . A .  ' 

W AT C H M A K E R S. 

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold house for preserving fr uit from 
season to season. The air is kept dry and pnre through
out the year at a temperature of from 34:0 to 36°. Con ... 
tained In S�IENTrFIC AMERICAN SUPPLEMENT No. 1 16. 
Price 10 cents. To be had at this office and Of all news. 
dealers. 

C lal·I.'s Noisele.s Rubber \Vl. eels. 
Absolutely prevent splintering and wearing 
of fioors ca used by nse of Iron Wheels. 
Adapted for Trucks. Boxes, Baskets, Tables, 
and work of every kind In Mills, Ware-
houses, Stores .. ete. Catalogue free. . 

GEO. P. CLARK, Windsor Locks, Ct._ .. 

PERFUMES AND ESSENTIAL OI1.S.

�J.rC�� blJ,!'a�W: �:s'!��es
d

:�';i
lt�J�:s"�lr����;; 

so!v�nfs witb the aId of vacuum and cold. �Ith one 
figure Illustrative of apparatus. Contained In SCIEN. 
T i FIC AMERICAN SUPPLEMENT, No.  406. Price 10 
cents . .  To be bad at this office and from all newsdealer •• 

FOSS I L  MEAL C O M P OS ITI O N ,  
'I'ke . Leading Non·Co n d ucting Covering 

FOR BOIT,ERS, PIPES, ETC. 
With % to � incb tbickness it radiates less beat than 

any other covering does with 2 inches. 
Wel'gh8 very li�bti is very durable, fireproof, and Is 

ea�!i:��
l���se�o

b� �:O�:ls��a
�r����� Kt":'��Cbusetts 

Institnte of Technology. Boston. 
FOSSI L M EAL CO . ,  .4.8 Cedar St.) New York. 

Rolllng cou pling pins. machine for, R. R.T urner. 291,110 Window shade bar, H. L. J udd . ...... . . . . . . ....... . 291 .197 
Hoofing clamp, N'. W. West . .... ...... . . . . . . .. . . . . 291,248 Wire, annealing, H. Kerr . .... .. . .. . .. ............. 291,358 

Before puying. see tbe Whitcomb Latbe and tbe Web-
ster Foot Wheel, , m ade by the AMERICAN W ATCH FILTER FOR INDUSTRIAL WORKS -TOOL CO., Walth.tm, Mass. Detailed descr iption, with illustration, of a cbeap. �nd Roofing- fabric and applying the same, C. �L War- W ood corners, manufacture of solid, I. G. S. CIe" 
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291 ,033 . . . ' . : .  -. efficient form 'Of filtering apparatus which any bleacber 
SCIENTIFIC . AMERICAN SUPPLE. or dyer may easily make for himself. Conta ined In 

Saw, drag. W. A. Bennett . . . . .  ... . . . . . . . ..... . . . . . .. 291 .277 C, Wagner ... . . . ... . . . . . . . . . . . . . . ..... . . . . . . . . . 291 ,436 
Saw guard, J . G. Grolf . . . . . ....... . ........ . . .. . ... ... 291,187 . Woolwashing machine, F' -G. & A. C. Sargent .. .. 291 ,089 

MENT. Any desired back number of the SCIENTIFIC SCIENTIFIC AMERICAN �U�PL",M I':NT, No. 404. Price 
AM-"RICAN SUPPLEMENT can be had at tbls omce for 1 10 cents. To be bad at tbIS office and from all news-
10 cents. Also to be bad of newsdealers in all parts of _

d
,..
e
_
a
_
Ie

..i.
r
_
s. 

__________________ 
_ 

Saw, hand', C.- Tenney . . . . . ..... . . . . . .... . . . . . .. . . . . . .  291,4Z( Wrench. See Bu ng' bush wrencb. Monkey wrencb · 
Saw h,�ndle, M. E. True . . .. . . . . . ... . .. . ..... . . . . ... . . 291,108 1 Plp'a: 'wrench. 
Saw mill carriages, truck box for, G. M. Uinkley .. 291.3�; 1 Wrencb .  W. C. Bask in .. .. ... . ... ... . .. . . . .. . .... .. 291 ,129 
Sa w  mill dog, W. F. Schowe .... . . . ... ... ..  .- . . . . . . . .  291,409 I Zinc for batteries, H. J . Brewer ....... . . . . . . ... . .. 291,286 
Saw mill frame, ga ng, T. S. Wilkin .... . .. . . .. . . . .. 291.255 
Saw mill, gang, T. S. Wilkin . . .. . .. . ........ 291,256 to 291.258 
Saw mill head block, T. S. W ilkin .. . . . . . . . . . .. . .. . . ..  291.453 
Saw mill set works. G. ,,1. Hinkley ....... .. ..... . . . . 291,344 
Saw set, F. L. Bailey . .... . ...... .. ... . . .. . . . .. .... ... 291.269 
Saw set .  R. E. Poindexter .... . . . ............. . . ... 291,224 
Saws. operating butting. J. Cardy .. . ..... . .. . . . . . . . 291,148 
Scale, graduated. G. F. Tuttle.: ....... . . ..... .. . . . 291.429 
Scale, platform, E. Bell. . .. . . ..... .. . . . . . . . . . . . . . . . .  291,276 

DESIGNS. 
Carpet, A .  Cochran; . . . . . . .... . .. . . . . . ..... . .... 14,529, 14,530 
Carpet, E. �'ajon . ....... . . . . . . . . . . .  . .  . . . . . . . . . .  . .  . . . . .  14,531 
Carpet, D. McNair . . . .. .. . . ...... . ... . . . . . ..... . ...... .  14,533 
Clock case. J. B. McCarty .. .... . .. . . ... . . . . .. ..... ... .  1(,532 
Polona ise, lady'S; M. Turner . .... . . .. . . ... . . . .. . . . .. .  14,534 
Table ware, Barlow & Alpaugh . . . . . . . • . . . . . . . . . . . . . .  14,528 

Scholar's companion, M. J. Spencer . . . . . . ... . . . . . .  291 .415 
Scoop and riddle, combined potato. H. Peggs .. . . . .  291.395 TRADE MARKS. Screen, J. Norwood . ..... . ..... . . . . . . . . .... . .. . ... . .. . 291,'120 
8cre�n, J. E. Wakefield . . ... .. ..... . . . . . . . . . . . . . . . . 291 ,246 Canned fish, oysters. fr uits, meats. and vegetable, 
Seal loci<, C. A. Jewett ... . . . ..... . . . .... .. ..... . . . . . . 291,352 H. J. Horn & Co.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,826 
Seallock • •  J ordan & Powers . . . . . . . . . . . . . . . . . .... ... 291.85( Cigars,  Fitzpatrick & Draper, . . . .... . . . ... .. .. .. . . .  10.823 
Seam trimmers, device for sbarpening t ile blades Cigars. Follett & Schorn ......... . . ...... . . . .. . .. . . .  10,824 

of fabriC, A. Wright . ...... . . . ... . . . . .... . . . ... . 291,459 Corsets, fiexible hip, E. Leonard. . .........  .. . . . . . . 10.829 
Seat. See Car seat. Wagon seat. Gin, J. De Kuyper & Son.. . . . . ..... .. . . . . . . . . . . . . . . . 10,828 
Secondary ba ttery re�lator . J. S. Beeman et al .. . 291,465 Medical and toi let preparations, certain, A. J. 

tbe country. 

S C R O L L  SAW D E S l e N S  
i:l&nd for new Catalogue. L; H. RusseLL, Stratford, Ct. 

ICE-BOATS - THEIR CONSTRUCTION 
and management.· With working draWings, drtailg and directions in full. ,Fo ur engravIngs , showing mode of construction. Views of th .. t wo fastest ice-salling boats used on tbe Hudson river In winter. BV H. A. Horsfall, M.E . - Contained in SCIENTIFIC AMERICAN SUPPLE� MENT, 1. The same number also conta ins the rules and regulat.lons for tbe formation of Ice-boat clubs. tbe sailing and management of ice-bo uts. Price 10 cents. 

Seeder, plow, and barrow. combined, F. S. Arm- I Kaercber . . . ..... . ... . ...... . . . . ... . ........ . . . ... .  10.827 
strong . ... . . . . . . . .... . . .. . . . ... . . ... . . . . . ... . . . . .  291.125 M edicine, certain veterinary, C. H. Hickman .. . .. . . 10,825 ..... -r ....... -r ..... -.r-'7 . .  � � . .::::::t . 

� ..... 
Separator. See Ore separator. Remedy forfemaie weaknesses ,  J. A. McGill . . .. 10,831 ILJ ..L  � ..... " ..ICU1  � � � .&-II 
Sewini: machine. C. W. Davis . . ..... . . ..... .. . .... ... 291,309 Rubber, fancy articles manufactured fr()m bard, 0; ¥l:lv:���,"81:;�rr,,�!'!;;:-n�

aig;, b��\' ��rt�Js��'j � 
Sewing macb ine rnffiing and sbirrlng attachment . Butler Hard Rubber Company . . . . . . . . • . . . . . . . . . •  10,822 � H uller in the world. ' � 

C. Grotz . . .. . . . . . . .  . . . . . . . . . . . . .  . .  . .  291,051, 291,052 Sto�es, co?k. Miami Stove Works . . . ... . ..... . . .. .. 10,830 z: Portable Steam En¢nes, Stationary Engines, :: 
Sewing machine r uffiina attacbment, C. Grotz . . ... 291,050 WhIsky, SIebe Bros. & Plagemann . .... .... . .... .. . 10.832 

.. 
Ho·rizontal and UprIght BOilers, ali sizes, on .

� 
� _ hand for immedi.,!te delivery. � . Sewing machine whi pping guide, G. Simpson . . . . 291,100 oJ: 10 Barclay St., N. Y. City. Shell ornament, J. II. Reynolds .. . . . .. . .. . ..... . . .. 291.405 A "I':nt:(� C��y �f the 

i
sPeCifiCatiOn and drawing of I-__________________ -.: __ _ 

Shepherd's crook, S. D. Felt . ... . ....... . ... .. . .. .. . 291.177 any pa en III e orego ng list , also of any patent 
Sbovel and scoop, L. H. Sho1der.. . • • • • . . . . . . .  . . . 291,284 Issued since 1866, 'will bli furnlsbed from this office for 25 

Show box cover, J. G. Wbite . . . . . .. . ....... . . . . . ... 291,450 I cents. In ordering please state. tbe n umber and dote 
Shutter bolt . G. M. Becbtel...  . . . . . . . . . .. . . . . .. . . . 291,023 1' of tbe 'patent deSired, and remit to MUnn & Co .. 261 

Shutte
.
r worker and fastener. A. C. Sisson . . .. ... . 291, 101 Broadway, New YOrk 

.

. We also fur

. 

nlsh copies of patents 
Signal. ' See Railway block signal. granted prior to 1866 ; but at iIicreased · cost . as the 
Skylight, O. C. Hubbell... .  ..... . .. . . . . . . . . . . . . .  291,057 specifications. not being printed, m ust be copied py 
Sl<yligbts and glazeel roofs, cross clip for metall ic, band. 

G. Hayes .. .... . . ........ . . . .. . . . ................... 291,342 Can adian Patents may now be o bta ined by the 
Slate cleaner, J. Burling. . . ......  . . . . . . . . . . . . . . . . . . .  291,145 Inventors for any of tbe inventions named In tbe forse 
Snap book . J. E. Pumpbrey ... . . . .. . .... . . . . ..... . . . . 291,226 gOing list. at a cost of $40 eacb. Eor full Instructlon-Silo .... plow, D. B, G\1.rton .... . ...... . . .. .. . . .. .. . . .. .  291.182 address Munn II< Co., 261 Broadway, New York. Otber 
.� manufacture of, Gibbs " Otis ... . . . . . . . . ... . . . .  291,329 foreign patents may also be obtained. 

PERFEC7' 
NEWSPAPER PILE 

The Koch Patent File, for preserving newspapers Iilagazines. and pampblets. bas been recently Improved and price reduced. Subscribers to the SCIENTIFIC AM. EltICAN and SCIEN'tIFIC AMERICAN SUPPLEMKKT can be 
�1W.r�i

'i,1 ft'lil�b;iZ:, P
ri�e�.��l�:id �tj�s

O
r f�-:.r�t�� " SCIElNTiFIC . ,AMERICAN," In giit. Nllce.sary for eVl��::' who WIshes to preserve tbe paper. 

nD & CO., 
l'ubll8hera 8oI:sNTD'IC AxlnuCAlf. 

toE AND ICE HOUSES-HOW TO MAKE 
:100 ponds ; amount of ice reqUired, etc., and full direc" 
tiona for building Ice-bouse,  with i llustrated plan. Con. 
tained in SCIENTIFIC A MERICAN SUPPLEMENT, No. �a. Price 10 cents. To pe bad at tbls omce and of all news
dealers. 

Remington Standard Type· Writer. 
It re .. reHent" 

the hilrltest .. oint 
reacbed i n  wI·i l .  
t J Ill In a c h i  n e s. 
No one Il avin a
m u ch wI·i tinar to 
do can afl'ord to 
be W it It 0 u t it. 
S e n d  fo l' new 
il l n s t r a t e d  
.. ai .. .. b l et. 

Wyekoif, Seamans & Henf'dict . 
281 & 283 Broa dway, New Y ork. 

I have a 5x12 . Boner and Engine to match, used about 
three months " a nd anotber second band 3x12 Boiler 

:�l� Jlnfd:,�gh':'J;��;'��I�:.ve no use for them. Will 
'\'. VA N TUY I" 

PI'attsbuI'IrIt, Steuben Co., N. Y. 

� .......wIRE -AN D- V E R M I N,! .... PROOF Sanlple and Circnlar Free by mall. 
tL So MINERAL WOOL CO .. 1!2 · Courtlandt St. No Y. 

© 1884 SCIENTIFIC AMERICAN, INC



FOU11&<I by Mat""'" CM&lI, 1785. 

BAIRD'S BOOKS 
FOR 

:ttRACTICAL MEN 
Our new and enlarged CATALOGUE OF PRACTICAL AND SCJENTIFIO BOOKS, 96 palles, Bvo. a CATALOGUE OF 

BUUKS ON S'.r E A l\l AND 'l'RE S'l'EAM E N GINJt., MECHAN-�CS(L��i���:�:Nfo�i:Ao�lC�fv�r�G�������l�n� 
BRIDG l': BUILDING, STR"';�GTH OF �l A T E H IALS, HAIL
I tOAD C O N ST l tUCT I ON, etc., a C A 'l' A r.OGUE OF A MISeE£
LA N I':OUS COLLICCTION OF PR A CTICAL AND SCI lr.NTIE'IC 
BOOKS. aList of Books on E L IWTRO- META I,[JU HGY, ETC • •  �������� ���1����St��"Art�?��n1°Jr%

i
��i�!l �/a:,�t 

llge to any one iIn any part oj tlte worleL who wlU furnish his addr,,8. 
HENRY CAREY BAIRD & CO., 

I
nd

��t
r
W At�����i:�:�

O
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ers. 

THE  PERFECT RAZOR. 
DE l'EW'S l' A TENT. 

T ltA UE MARK R EG I S 'l' E ItED. 
Every razor set ready for use and warranted to shave 

perfectly any beard grown on the humu.n face. Win be 
sent to any address on receipt of price, $�.OO, by address
ing W. l!. DE PEW, P. O. Box 3018, New York City. 

HOW TO BECOME 25 Cents. Any News· 
dealer or WOODBERRY 
&; CO., 1 05 Snmmer St., 
Boston, 1Ilass. 

DEAFNESS CURED! 
'RAPIDLY and COMPLETELY. Hearing perfectly re

stored. New methods : RAREFACTION, ELF.crR�l\IEDIC.ATION. Simple. PainleRS. Full detai 1� from Medical Dirpctor of THE AURAL CLINIC, 177 6TU AvE., NEW YORK. 

OP-I U M HABIT DR.  H. H. KANE, of the De uincey 
Opium lIome, now offers 8. �emedY hr.:::u ::bo::.n: Q:t�kJy c:� 

patnle8flly. For testimonials, ft.nd endorsements. letters from 
eminent merlical men, and a full description of the treatment, 

address H. H, KANE, A.) •• , M.D., 46 W. 14th St. New York. 

ltUPTUltE 
cured without an mratlon or the Injury trusses In1llct 
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of bad eases. before and after cure. mailed for 10c. 

266th ED IT ION. PRICE ONLY $ 1  
B Y  M A I L, POS T P A I D .  

KNOW THYSELF. 
A Great Medical Work on Manhood, 
Exhausted Vital ity. Nervous and  Physical Debility, Pre
mature DecHne 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 contains 
125 prescriptions for all acute and chroniC disea,ses, PRch 
one of which Is Invaluable. So found by the author,whose 
1iJri�t�g�T!t°�f�J':��i:i�ra�� 

a
����:��tg:ri3�n
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tifu l French muslin, embossed covers, full gilt, gUfl.r3n
teed to be a finer work in every �ense-mecbanfcal, liter-
���In��� ft:>�.p�t��ra�h;�gn�;Yw�tlb�� ����d�a���::;; 
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the author b} the N ational Medical A ssociation. to the 
officers of which he refers. 
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or,'or clerC'yman.-A7'{70naut. 
Addre.;. 'he Peabody Medical Institute, or Dr. W. H. 

Parker, No. 4 Hulflnch Street. Boston, Mass., who may 
be consulted on all diseases requiring skill and exg:.rl-
g��edc���n�(lJW��b:Nng;;;:;s�t����I:.�ts H EA L !ve 
specialty. Such treated successtully THYSELF without an Instance of tallure. 

Jtitufifi t �tutrit.au. 

gg g: �: �::�g:f{��ro;l�g ���:�.��.�� : : : : : : :S= �gJ �gU� �n;:� t�!:,.�Pg>�;,ls: : : ·. : : : : : : : : : : :·.: : : :  S� 
2� R: �.G8;:���Bgr�50 ·e�cii� : : ::::::: � : :::. t� t� �:� �H�:� �f�������i��;;es:(6'�'iheSei) l� 
60 U. S. Greenbacks, 820 ea.ch . . • • . . . . . . . .  ' . . . . . . .  1000 100 Silver Suga.r Shells . . .  • • . . . . . . . . • . . .  . . . . . .  • . . • I;.� 

100 U. S. Greenbacks, 810 each . . . . . . . . . . . . . . . . . . . .  10 .0 50 Silver lee Pitchers. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  � 
log g�a�dG?a:1��:ga.�� ���� : : : : : : : : : : : : : : : : : : :  1� �� ��g��fsifv��}�itsk��::;� : : : : : : : : : : : : : : : : : :  iooo 

3 Grand Pianos. . . • .  . . . . .  . • . .  . • . • • • . • • . . .  • • • • . .  . • •  900 1000 Gentlemen's Pocket Knives . . . . . . . . . . . . . . . . . . . 1000 

� ��n�i*��:��i:oalb�l���: : : : : : : : . : : : : : : : : :  fg8 �g Genplemeni� W������e�: . : : : : : � : : � : : : : : : : : : �� 
1 Four-Oared Row-Boat. . . . . .  . . . . . . . . . . . . . . . . . . ]00 20 . . . . . . . . . . . .  " . . . . . .  . . . . . . . . . . .  • • • •  200 
� �g���: . . �.i?:.��� . .. : : � : : : : : : : : : : : . : : : : : : : : : : : : :  �� � �?��: : : : : : : � : : : : : :  l�og 
56 �r.PgaBnUtgll��e"sk· ·S· .:ik· ·D;.e· ·s·.· P· ·atte· · i:l�s: : : : : : : � � : : : :  19o� 500 0 1  Lockets . . . . . . . . . . . . . . . . . . . . . . . . . 500 

� � r� La.dies''1gre�l£i�f�s· : : ' . : : " : : � : : : : : : :: .: : : : '. m � �!�:�rnie�r�:�i;lg �ia:ciliiies: �:: : : : ' � : ' : : : : : : :  �og 200 Gentlemen' s  Scarf Pins and 'Vatch Chains . .  200 2 Raw Silk Parlor Suits. . . . . . . .  . . . . . . . . . . . . . . . . . . . 4.00 1000 Fine Mounted Oil Pa.intings (14:x22) . . . . . . . . . . .  2000 2 Plush Silk Parlor Suits. . . . . . . . . . . . . . . . . . . . . . . . .  dOO 500 Beautiful Nickel Clocks . . . . . .  . . . . . . . . . 3000 
:; Silver Dinner Services . . . . . . . . . . . . . . . . . . . . . . . . . . 500 100 MIcroscopes. . . . . • • . . . . . . .  . .  . . . . . . . . . .  . . . . . . . .  500 
1 Black 'Walnut Marble Top ChamberSllit . . . . • •  100 100 Magic Lanterns . . • . . . • . • . . . • . . . • • . . . . . • . . . . . , 500 

100 Set Solid Silver Teaspoons-6 to the set. . . . . .  . 600 lOt Telescopes . . • . . • • . • . . . . . • . . . . , . 520 
Also, 90,000 OTHER USEFUL AND VALUABLE PRESENTS . .... nglng in val". from 25c to SL each, 
:'i'��f :.Ka�dto���: ONE HUNDRED THOUSAND PRESENTS, 
one who 8ubscribes to the F A R M  FI E LD AN D FI R ES I DE for one year will receive our twenty·eight page elegant and enlarged paper'for one year I an(1 a. vruuable present, rangtng in value fl'om twenty-five cents 
to $1 000 Ourpaperhas,Jlow the largest c rculation of any paper of its kind in the world. But this is not :�����t����, �qpo�ht����S��;i��ut ':ndh���I:!�t �n��!;!:tt!� :;"oa:: ;:o���!� T;�u������a�� receivers in the other column. 
re�do<>1.�f�I��v�r:�1�1�M��ln�f����c�a��ie�8!it�ns:.��\� a��i����a;����erp��s���Df�l��ea�f;��� tance will have pre�ents sent to them by mail, expl'ess or fl'eigh� as may be reqUIred by the article awarded. 

T�E <>NE :J:> OLLA'R. WhICh you send us is the rea-ular subscnption price for a yearly subscription and therefore 'e chargenothin� for the presents. If you have failed to take a.d.van�e of our fonner otfer you should not Jet this opportu.11 1ty go by. We believe that you wil� l ike o�r paper so. well that you w1ll 1'emain a  regUlar subscrfbe!;a, and say wlth others that you would not be wlthout It for five tImes the cost. �pUR �UBSCRFPrIOp, FRlJ!i, Get five or �'OHl' friends to join you by cut,ting thii out and showing it to 
te;�· rec�?:t��r'e�ti�f ;�u';�I��:��I�:�� !n��x�'� fJrE�� �'�U�If.I R E S I DE for one year, and a num· 

SEND TEN S UBscnlBERS ..... Uh 8 1 0 a d we wit) send , 2 8ubscriptions and twelve numbered reo 

���itm��";i�lu�t:!:�� ����a ����rr�tf��sP�oJ.oOOO!l:oe!.��v��?�i�:�e �li ��� k��n�ytge�f.�.�� s��� 8criptions early, as many of the last award were too la.te to get a Numbered ReceIpt. 

TH E FARM ,  FI ELD AN D FI R ESI D E  
�ri:t��t�:Jd:�dat����!tc��::�\i�:�e���i�!��������;b���Od��tir�h�'cf:;:j����g��sl:fr��I����'S 

N U M B E R E D  RECEJP�r 85, 956. H iram 
Granller. Detro it, 1\l l c h . ,  S50. 

NUUHE R E D  RECEIPT 99,2>18, Em .. nuel 
B rown. L i t c hfield, Montgomery Co. , Ill. , 
M I 00. 

N U U H E RED RECEIPT 1 8 ,22'2', U arl 
enne V. Jacob., Hammonton. Atlan tic 
Co. , N. J. , S 1 00. 

N U UR E R E D  RECEIPT 8'2'.000, L. A. 
Weyburn, Trumansburfl, Toml,kln8 Co. , 

N. Y •• Lad l es' Gold Watch. 

N U l\IRER E D  RECE I P T  '2'3, 305, D . 
Haven S m t th. Sta.unton. AUKu8to. Co. , Va.. , 
Gt!ut.' Gold 'Vu.tch. 

N U M B E R E D  RECEIPT 99.0 10, L. D. 

Vincent, Otterville, Ont., Canada, Gents' 
Gold 'Vatch. 

N Ul\I R ERED RECEI PT '2'5,05 1 ,  Albe ,·t 
Derr, Pla.tt.vllie. Shelby Co. , 0. , .Ladle •• 
Gold Watch. 

N U ,\I R E R E D  RECEIPT 5'2', 2 'l O, l\lr •. 
J o h n  Gaylord, Charlotte. Eu.ton Co. , 
Mich . , Grand P t a.no. 

N U U R E R E D  RECEIPT '2'0. 9'2'8, R obert 
F. Follis, Lltchtleld, I l l . ,  S i lver D i n ner 
Se rvice. 

N U U R E RED R ECEIPT '2''2',>189, W m .  P. 
B u rton, Obion, Tenn. ,  820. 
tar!r you write to any of the above enclose Il. postal for a.nswer. For further awa.rds;. see our paper. Sent Free. 

45 

now over ' 00.000 and we an� sure to receive the 100, 000 called for a.t the time 8et, and the dlstnbutlon of presents will take place on lIIay 1st. The F A R  M, FI E L D AN D F I R  E S I D E has elegantly lIIustra.ted covers changed each issue ilhtst;rating OU1' picturesque conn-1iry, something never attempted by another paper in the world. SAMPLE COPY SENT FREE. Sto r i es, S ketches , Poet ry ,  Fa rm .  C a rd en " H o use h O l d  
a n d  Ag ricu ltu ra l De partments b y  t h e  best Contri butors of th e  day,  a s  well as an I l l ustrated Fash io n Dep a rt m e nt , N eed l e  a n d E m broid ery W o rk, Biographical Sketches ot Eminent Men and Women. In short, It contains that which will intel·cst. instruct and. amuse the whole {��li��e 

hlv��a�[:t���:ft���1..�:�u'ra��rurg���;I��e;�v�
a���u1��:�.our agreemt:nt to the letter. Our reputation is fully established and the people arc satiSfied 

ON LY ON E DO LLAR ���r;� !�'cirw�::r��)U ��n�ft�r���h�������.�����;eer rse!cir��ol�b�u�h�:�� ������ ���. ofAl1 
t�a�ube r;!I����i��d'i�a��1�t�ra�{ :;�l�i�kj �!�:�s s���ih��l�nb��!��'{,';. aR�&i��r�L����a�. i�eM�i�:y 6�e:�; E��'e��.own the world over. 

R E M E M B E R  t h ese are rrese nts to o u r  S u bscribers g i ven to th em abso l utely Free. Cut th i s o u t  a nd s how to fri e n d s, acq u a i nt
a n ces a n d n e i g h bor .. , as It wi l l  not a p pear agai n .  T h i s  Is a g reat op portu n ity a n d  you s h o u ld take ad vantage of th i s  ex· 

t raord l n ary offer. Ad d ress (Mention This Paper.) 
The FA R M ,  FIELD &. FI RESI DE, 89 Randolph St. , Chicago, I I I . ,  U. S. A. 

--- -- _._--_._----------TLAS ENG I N E  WORKS D I A N A P O L l S ,  I N D . ,  U .  S. A. 
'MANUFACTURERS OF STEAM ENGINES 

AND BOILERS. 
I N ES and BOI LERS I N  STOC'K'fur'I M M E DI ATE 0 

Telegraph and Electrical 
SUPPLIES �:�l��\J���,
e
�\��. fi �l�v��a�:

s
�as���;�

s, s!�3��; 
catalogue C. E • .JONES ." B RO. Uincinnatl, O. It is importaDt t.o u "  that  you mention t.h ls  paper. 

ON THE PROPERTIES OF WA TER AND 

ROO FI N C. 
�'or steep or 1Iat roofs. Applied by ordinary workmen 
at one-third the cost of tin . Circu iars and samples free. 
A �ents \" ant,ed. '1'. N E W ,  3:! John Street, New York . 

C"IIQIIC" �l�\lli'lIJeTlIl"NO CLAY RETORT,S ALL SH�ES If J!�� �U\'u�II\\, -:7 BO RGNER & 0 BRI[ N .� 
23 !.!l S T .  AB O V E  R A C E .  P H I LA D E L P H I A  

Ice.-Abst.ract o f  a work b y  Dr. Otto Petterson, contain
ing many new and valuable facts relativ� to tho natural 
history of the wllters of the glube. The waters of the 
:e';��t�r
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'l'�� CA RT �A n D J�F. PA J ) � .  Outfit with full instruc-

latent heat of fusion of fresh and salt Ice. 'l'he cheml- tlons how to make them for $35. Address F. A. EVE-
��

n
�����S:�iO

S
��:.���Ffca��lkc,�ic1·�hsJ���:.���;.

sNI�: LETH, Cynthiana, HarrIson C o  . . Ky. J.Jock Box 29. 
406. Price 10 cents. To be hRd at this office and from Wanted to purcha se Patents on Articles In Stlltlonery 
all newsdealers. line. Address J. P. Norton, 32 Bromfield St.,Boston. Mass. 

" B L A K E ' S  C H A L L E N C E " R O C K  B R E A K E R .  
l�n r e tt r e d  November l S, l S,.!J. 

For In n.en.dam lto n ci making, Bal lasting of ltn.i l l·ou ds. CrushtDIZ' O l'e!il, use of 1 " 011  F n r n n rr8, �. ::l
i��;llli1%,�e���gie
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First Class Medals of SlJ4)e1'lorlty awarded by American Institute, 18711 and 1880. 

THE SUEZ CANAL . -A GENERAL DE· 
scription of the work, t1lustrated with plan of the canal, 
flans of Port Snid and Suez harbors. and of the pro
t�cted Itlternative routes of ship traffic, tran�verse sec-
dggt����:

l
str�������t ���1�d1S���T�';�1 �:;���: 400. Price 10 cents. To be llad at this office and from 

all newsdealers. 

PORTABLE  FO R O Es-�af�:�l)���ctory 
EMPIRE PORTABLE FO RGE CO., Cohoes, N. Y. 

RUBBER BACK SQUARE PACKING.  
BEST I N  T H E  WORJ,D • 

For Packing the P iston Rods a n d  Valve Stems of Steam E n g i n e s  a n d  P u m ps.  
B represents that part of the packing which. when In use . Is In contact with the Piston Rod. A, the elastic book, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 

creates but little friction. 
ThIs Packing Is made In lengths of about 20 feet, and of aU sizes from l( to 2 Inches square. 

N EW YO R K  B E LT I N C  Ie. PACKI N C  C O . ,  
JOHN B .  CHEEVER, Treas. Nos. 1 3  Ie. I G Park Row, opp. Astor House, New York. 

B L.A.ST. 
IRON REVOLVERS , PERFECTLY BALANCE�, 

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

CON N ERSV I LLE,  I N D. 
B. S. TOWNSEND, Gen. Agt. ,22 Cortland St. , 9Dey St., COOKE & CO., Selling Agts . ,  22 Cortland Street, JAS. BEGGS & CO., Selling Agts. 9 Dey Btl'eet, 

NE""", YC:::»B.K. 
SEND FOR PR I CE D  C A T A LOG U E  . 

• >\ PA TENT F O R "'A L I<:. - Address ANDERS 
LARSEN, Terrace, Box Elder Co., Utah. 

COPPER A LLOYS AMONG THE AN-
cients.-A very interesting paper by Prof. E. Reyer, Ph. D., showing what al10ys wel'e known to the ancients, :��10';:3. ttTJ

i
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bronzes. Casting the � l l loys. Hard bronzes of the an. 
cients. Summary of the alloys used by the ancIents. 
Contained in SCI l<:NTU'JC A1\fl<:TtI C A N  SUPPL �:l\[ I<:N'l'. No. 404. Price 10 cents. To be had at this ollice and f" om 
all newsdealers. 

PAT E N T S .  
M ESSRS. MUNN & CO . . in connection wi th the pub

licat ion of the �CIENTIFlC AM t':lUCAN, continue to ex
amine Improvements, and to act as Solicitors of PaLents 
for Inventors. 

. 

In this l ine of business they have had thi1·ty·eight 
years' ea:perience, and now have ",>equaled facilities for 
the preparation of Patent Drawings, Specificat ions. and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign COllntries. lIfessrs. 
1I1nl1n & Co. also attend 10 the preparation of Caveats, 
Copyrights for Books . Labels, Reissues, Assignments, 
and Reports on Infringements of Pal.ems. All bneincss 
:ntrnsted to L hem is done with spec ia l care and prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of charge, Oil application , con· 
taining full information about Patents and how to pro ... 
cure tllem ; d irections concerning Lltbels. Copyrights, 
Desigll�. Patents, Appeals. Reissues, Infringements, As· 
signments, Rejected Cases, Hints on th e Sale of Pa
tents, etc. 

We also send. free Of charge. a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

M UNN "" C O . ,  Sollcttors of Patenttl, 

261 Broadway, New York. 
BRANCH OFFICE.-Comer of F and 7th Streets, 

Washington, D. C. 

© 1884 SCIENTIFIC AMERICAN, INC



Inside l�nlle, each i l1se'l'tion _ _ _  7S cents n line. 
Bact, l�nU'e, ench juse l'tioll - - - $1.00 n line. 

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

per line, by measurement, as the letter presh o Adver
tisements must be received at publicatian ojJlce as early 
as 'l'hursday morning to appear in next issue. 

D iamonds �� Carbon 

A. 

- - - -
For a l l  kinds of 

Mechanical Purposes. 

Carbon for �li rig Drills 
A SPECI�I!Y. 

Best qualit
Jri��.

the lowest 

The Oldest Established 
House In the U. S. 
J.  D IC K I N SON, 

64 Nassau Su'cet, 
NEW YORK. 

F. Brown's  Patent 
FRICTION 
CLUTCH.  

J t-ituf ifi t !tutri tllU. 
JENKINS' PATENT V·ALVES,\ 

Ga.te, Glebe, Angle, Cheek, a.nd Safety. 
MANUF ACTURED OF BEST STEAM METAL. 

� �'=-�noWledged standard of the world. Have been In use since 1868, under aJl possible con--li t  .",� never have fai led. • " = , i l ll � aid hnpositiou, sel� that valves al'e stamped " Jenkins Bl'OS. 
" .. . c,'l' " .:rEN':II;:.XN'S :t3:El.O ""'" . � ' �. ... � . .  

::. ({; J Street, New York. Send for Price List A. "9 Rilby Street. Boston. --- t;d · S f f;..'g �bJ !VI, PUMPS Of c ·  0 t:::: tion and for evel'Y IHI l'pose. 
Bolle' � J,.;:, . Fire Pnmps a specialty. Pumping 

' ... '--:1 �i.turn8 from steam heating appa-
o ,z r

?,
tus without the use of tanks or 

o C? �r�P�or Cl\�W:a�d �u
a'r.r.� m�t���: 

Adopted by twenty-four leading 
R R lines. 

SMITH, VAILE & CO., . 
Dayton, O. 

Send for descriptive catalogue. 

I CE MACH I N ES 
Of all sizes, from 

1 0  l b . per H o u r  to 
50 T o n s  per Day 

Binary AbsorDlion System, 
EC O N OMICA L, 

SIIlU'LE, R E L I A BLE. 
Send for Circulnl'S. 

Delamater Iron Works, 
1 6  C o rt l a ndt St. , 

NEW YORK, 1). s. A • 

Compact, Substantial, Econom
ical, and easily managed : guar
anteed to work well and give 
full power claimed. Engine and 
Boiler complete. including Gov
ernor, Pump, etc., at the low 
E
ri
i[o°.tiSE POWER . . . . . . .  $240 00 4).2 "  " . . . . . . . .  280 00 

6).2 . . . . . . . .  S55 00 8J.2 "  " . .  . . . . . .  440 00 pr Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 

Springlle'd. Ohio, 
or 110 Liberty St. , New York. 

T:EIE 

Sh imer  Cutter Heads 
1 0,000 S O L O .  To work Car Siding'. Flooring, 
£���
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Heads to match. 
Shhnel' & Co., 

Illi itOll, Pa • 

EVERY 1)SER OF DUtULUR Y 
SHOULD LEARN 

How to Use Loose Pnl!EYS, 
Useful informatio)l on thl. subject 

is given in our " Catalogue No. 55." 
Sent free to any address. 
VAN DUZEN & TIFT, CinCinnati, O .  

T h e " M O N I TO R . "  
A N E W  J . I F 'l' l N G  A N I) N UN'. 

I , I IITJ N G  J N J EC'!'OR. 

Best Boller Feeder 
ill the world .  

Greatest Range 
yet obtained. Doe� 
not Break undel' 
Sudden Changes of 
Steam Pressure. 

... 
er!,
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W heels and Rope for conveying power long distances . And STEREOPTICON!i. all prices. Views I l lustrat-
-II ;'.. tot 

A illfo IJtueUl 

E J E CT O RS 
OR 

Water Elevators, 
For Conveying 

Water and LlqUld. 
JP!rA IJntcnt H i l e r", 1.u. i brl�Htor"'. cl.(!. 

N A T H A N  M A N U FAC T U R I N C  C O M P A N Y ,  
Sond for c&talogu.. 9 2 &. 94 L i be rty S t . ,  N e w  Y o r k .  

A SBES'!' OS RO I'E PA C KING, 
A S U ES'I' O ";  WICR PA C IO N G. 

A S I I ES'!'O ,.. F I , A '!' I'A C K I N G ,  
A s n ES 'I' O �  s n .:A'I' I I I N G S, 

A S B ES'I' O S  G A S Ii R'I'S. 
A S lmS'l'US ll U [ I , J1 T NG ' FE"L"I\, 

Made of strIctly  pure Asbestos. 

H. W. JOH N S  M'F'G CO. ,  
87 M a i d e n  La n e, N ew Y o r k ,  

Sole Manufacturers o f  H .  W .  Johns' GenUlne 
A 1!�lj�!;!�S 

Ib:N1NJ)G. J�M�A�ii' I,W!·J.'I!' 
A N I)

' 
Jl O I LE It C O V F. I U N C� S ,  IfUt l U' R O O F  C O A 'I' I I\ G S, 
CEill I� N 'I'S, E'J'C .  

Descriptive price lists and samples free. 

"""' D/!: . .A.. � .A. :R.:R.rs. 
Pro"'ldellee, n. J.  ( l�nJ"k St.), Six minutes' walk West from station. 

Orhd n n l  nnd O n l y  B .. ihler of the 
H A R R I S · CO R L I S S  E N O I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
Send fo r copy E ngi neer's a n d  Steam User's 

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

H A l{ J,' FO R D  
STEA M  BO I L b R  

Inspeotion & Insurance 
C O M PA N Y . 

w. n .  F R A N II IJ I N , V .  P rcs' t .  J .  nI . H IJ EN ,  P res' l .  
J .  n .  l' I E lWE ,  Se e' y .  

D

ORMAN'S PRINTING PRESSES 
B EAT T H E WO R L D .  

Send Stamps for Catalogue and state size 01 
Press wanted. Address J; F. W. DORMAN, 21 
GERMAN ST . . BALTIMORE. 

SPEAKI NG  TELEPHONES .  
TilE , ul lmU1AN um.r, ']'EI,EPIIONI, tonIPANY, 

w. H.  FOHJJES, W. R. DRIVlm. TH!tO. N. VAIL, 
President. Treasurer. Gen. Manager. 

Alexander Grabam Hell ' s  patent of March 7, 1876, 
owned by this company, cuvers every form of apparatus. 
including Microphones or Carbon Telephones, in whtch 
the voice of the speaker -causes electric undu lations 
corresponding to the words spoken. and which articula-. 
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�y���g!

i
:s

e
i�:;t�?����: t��:�c1�g,

o
a��Plci��r

i
�:siems 

can be procured directly or through the authorized 
agents of the comnltoy. . 

All telephones obtained except from this company, or 
its authorized licensees. are infringements, and the 
makers. sellers, and usere will be proceeded against. 

Information furnished upon application. 
Address all commullication.s to the 

A IU E lt W A N I I E L L  'J'J' I . E P H O N E  C O M 1'A N Y, 
9� )l U l l. Stl'eet. HostOIl, Illnss. 

PORTABLE AND STATIONARY 
ENGIN ES A ND ' BOILERS, 
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Fire Box, no 
SIH N N ER & WOOD, Eri e, Pa. 

Address, TAYLOR M FG. CO. 
(Pl •• ,. Mention this -!'ap.r.) · Chambersburg, Pa. 

BIG PAY to sell our RubberPrlntlng Stamps. Samples 
_ free. TA =.01< BROS: &. <::0., Cleveland, Ohio. 

LUBRUJA'l'On, vIStnr,EI DROP � .... >., s.... Is guaranteed to be . S � � <l) 
ag�'in�t p�h�ect c��tj��aD��, l::::>J) = Q) � � �����:�:t\l-S��:d�; �h� � ;; 0: s.... 1�.-III!�.=f�=Df)G eOI.jDlt' will pay for itself 

� � 3: 0 t iD ab:montbs,in the saving 
� � � u.... of3�i1iteO�lh8ni�f:;.�ki��·re 

S N G I E S ••• =:I.BIIII!!IIIII ;g:���in
t
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, of tbeengine. M'C'dby Holland &: Thomp.on!��; m�e
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���i:o���Y� "imple, t;>ubstnntial, Safe, Econom ica l . f ---=----,..;.---------------

Half horse 1h�;6'�:�I�g�;nJ'Jreo2����t"�fo���ter 100 feet T H E N EW G � S  Eng-lna 
P O W ER DETERlll I N E D  BY A CT UA L TEST. SOMBA RT � 

Call and see them, or for circulars and prices address PATE N T � _ _ 
THE CONTIN ENTAL GAS E N GIN E CO., Best m�tor for small powers-* to l actual borse power. 

No. Z31 BROADWAY, NEW YORK. ����.f°i1e���rkS8M��fo g:�d�����:t?O., Hartford, 

Send for circular. Ing every subJect for PU H L I C  EX H T ll J 'I' 1 O N '"" , etc. 
lIT A projirable busi"ess for a man with small. capital. Also 
Lanterns for home amusement. l1()..l?�ge catalpgue free. 
McA L l , I S'l' J<:R, Mfg'. Optician, 4 9  Nas.au St.,  N. Y . 

SWEEPSTAKES, WIT H THE ELLIS 
Patent Journal Box. 'l'he best Planer and Matcber ever 
=�. I!��n"in� �nl�wiJ�

e
'66 Nt: tt!l���· ;�I:�t �m \� : 

$850. �eading. Arbor, and Head, extra, $20. Sash, Door, 
and Blind 1\-l acbinery a specialty. Correspondence so
liCited. Rowley & Hermanpe, Williamsport. Pa. T E L E S C 0 P E S Microscopes, Plwtographic 

Out�ts for amateurs, �era 
���'1actif.fo�c!

es6��f;'lanl· p};ilat';IPhPa� 'P"; lIT Send for I l l u strated Price Clltalogue • .A:! 

S T E M W I N  0 I N G ;��"i��tlF�rL"a,*v 
Till ,  I)csk, ))l'awer, or Closet. Owner 
may use either I, 2, 3, or 4- of 1ts 50 numbers, 
fe��:ryO����':.�:�.

e
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plated. Send $2.50 for sample by mail. or 
stamp for I llustrated List of LoCkS/ "Tll Is , and 
Padlocks. D. K. Miller Lock Co., rbila., Pa. 

ABSOLUTELY WILSON'S THE BEST. 
. LIGHTNING SEWER ! 

Two tholuand stItches a. minute. The only 

:,b::l:.
tei�I�::!:-���! •. SW���:!�::15e�:;;:8� 

Send �or Illustrated Cntalo�ue and Circular 
B. A",ent. Wanted. THE WILSON SEW. ING MACHIN E CO. , Chicago or N eU' York. 

Doub le  Screw, Paral l e l ,  leg Vises, 
Made and W ARRA NTED str<mger than any other Vise 

' by EA G LE A N V I L WO JtIi S  only, '!' ,·clll.OlI, � . J .  

METAL WORKING 
MAO H I N ERY 

LAT E S T  I M P R O V E M E N TS .  

GOULD & EBERHARDT, 
:tVE""'" .A.:R.�. :tV_ iT. 

SOU'l'UWARK FOUNDRY &. DUtHlN'E tODIPANY, 
430 Wasltillgtoll A venne, Philadelphia, 

E n g i n ee rs & M ach i n i sts,  
Blowing Engis�l'e ����:[�����c lIIachlnery. 

Porter·Allen Automatic tllt·Ojf Steam Engine. 

OF THE 

$ritutifit �mtti,au 
FOR 1�84. 

The Dlost Popular Sdeutlfic l'8\ICI' I II the World. 

Only 83.20 a Yenl', IJ lcl ud l Jlg p O . l age, Weeldy. 
�� Nll lllbct'S :t Yelll'. 

'1'h l.  widely circu l a l ed and splendidly lllustruted 
paper is published weekly. Every number contains six
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works,· Steam Machinery, 
New Inventions, Novelties In Mecbanics, Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, etc. 

A II Classes of Rcnde!" find In the "CIEN 'rIFIO 

AMERIOAN a popular reswme of the best SCientifiC In
formation of the day ; and It is the aim of the publishers 
to present it in an attractive form, avoid ing as much 8S 
possible abstmse terms. To every intelligent mind, 
this journal affords a constant supply of InstructlvB 
reading. it is promotive of knowledge and progress ill 
every community where it circulates. 

'!'cl'nls of 8ubscl'i Ptiou.-One copy of the SCIEN .. 

TIFIC AMERIOAN will be sent for one year-52 numbers
postage prepaid, to any subscribeI' in the United States 
or Canada, on receipt of three c lol hu's n l l d  h,'enty 
cell ts by the publishers ; six months, $1.60 ; three ' 
months, $1.00. 

Cl lIbs.-Ol le extra COllY of the SC I E N T I F I O  AMI�RI, 
C A N  wlJl be supplied irratis for evel'Y club of five 8'ltbscribm 
at $8.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCIENTIFIC AMERICAN and one copy 
of the SCIE�TIFIC AMERICAN SUPPLEMEN'l' wlJl be sent 
for one year, postage prepaid, to any subscriber In the 
United States or Canada, on receipt of seven doUors by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money oarefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but i s  at the sender's r isk. Address all letters 
and make all orders, drafts, etc., payable to 

�UNN & CO_, 
26 1 B roadway,  N ew Y o r k .  

T o  Yorelgn Silbscribel's.-Under tho facilities 01 
the Postal Union. the SCIENTIFIC AhI>ORTCAN Is now sent 
by post direct from New York, with regularity, to sub
scribers in Great Britain. India, Australia, and aU other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, llrazil, 
MelClco. and all States of Central and South Am�rlca. 
Te�ms, when sent to foreign countries. Canada excepted, 
$4, g9ld. for SCIENTIFIC AJ\lI<:RIC.AN. one year ; $9, gold, 
for both SCIENTIFIC A�mRICAN and SUPPLEMENT for 
one year. This lncludes postage� which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 261 Broadway, New York. 

PRINTING INKS. 'THE " Scientific American " is printed with CHAS. E:<rnU JOHNSON & CO.'S INK. Tenth and Lorn. Wiley &: Russell Mfg. Co., Greenfield, llIns.. bard Sts. Phila. ,  and 47 Rose St. ,  opp. Duaue St., N. Y. 
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