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IMPROVED HOISTING MACHINERY. 

In the annexed engravings
· 

are represented a n ew h and 
outrigger or hatchway hoist, and a crane ·or derrick hoist, 
for whi ch several valuable advantages are claimed. The 
derrick hoist, Fig. 1, is provided with 
shifting gears on the crank shaft, ar­
ranged to be  operatcd by a han d  l ever 
so as to be thrown int o or out of con­
tact as desired, thus enabling t he brake 
wheel on the drum shaft to be more 
easily overhauled. T he entering sides 
of all the gears are V shaped. The 
sliding shell is also provi ded with a 
spring pin to retain it in either position 
by springing into V indent s in the 
shaft on which it slides. 

The mode of using two gears, on e 
on either end of the drum, is n ew, a s  
w ell as the metho d of sliding the gears 
on the square shaft to connect on 
either side for the purpose of getting 
two powers or capacities of hoisting, 
8J3 well as to throw b oth gears out of 
connection for rapidity in lowering. 

In the outrigger hoist, F ig. 2, t he ad­
vantages are that two pinion gears are 
employed, gearing into two large gears. 
As both the larger gears a re bolte d to 
the ends of the drum flanges, this re­
l ieves the shaft of all strain, as is the 
case usually when the large gears are 
applied outside and t h e  drum inside 
the bearings. The use of two gears in-
stead of one (as is usually the case) evens the strain on both 
ends of the drum, while if on e g ear should get broken th e 
machine will n ot be d isabled. The brak e  is applied v ery 
simply by a lever and shoe on the circumference of a 
groove in the rope wheel. It is en-
tirely clear of the wheel when the pull 
on the check rope is released by m eans 
of the weight overhead. The m achine, 
being all complete in a single iron 
frame, is easily erected, and its bear­
i ngs are not liable to g et out of line. 

For further particulars addres s the 
manufacturers, Messrs. Volney W. 
Mason & Co., Providen c e, R. 1. 

........ 
A British Man-oC-War Capsizes. 

On e m ore disaster, thi s  tim e atten ded 
with terrible loss of life, is to be added 
to the long list of casualties which, 
during t he last few years, have over­
taken the British navy. The training 
ship Eurydice, a wooden vessel of 921 
t ons, was, on March 24, struck by a 
squall off the Isle of Wight, and al­
most immediat ely capsi zed and sank, 
c arrying down with her som e 400 sail­
ors. Nothing but the grossest care­
l essness and bad seamanship can ac­
count for a disaster of thi s  k in d. A 
similar fate o ccurred to the iron clad 

C aptain, it w ill be rem embered, som e 
y ears ago; but that was directly at­
tributable to h er low free-board and 
otherwi se faulty construction, and h er 
designer paid f or his errors by being 
lost with her. For a wooden sailing 
vessel thus to be wrecked is phenom e­
nal, but it i s  no m ore discreditable than 
th e ramming of the Vanguard by the 
Iron Duke, or sundry other events 
which lead to the conviction that Brit­
ish war vessels stand more in n eed of 
protection against th e m en who handle 
them than agai nst the enemi es th ey are 
to confront. 

..... 
Iron Hall. 

While examining, by the microscope, 
the pulverulent matter in the air, in the 
sedim ent obtained from Alpin e  snow, 
and in rain water, MM. Tissandier and 
Meunier recently detected among the 
objects attracted by a m agnet numer· 
ous spherules remarkable for the geo­
metric regularity of their form. These 

1 
1. 
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w ere found to be identical with the similar spherules pro­
duced by burning m etallic iron in air, and hence it was c on­
jectured that when ever m eteori c iron enters our atm osphere 
large numbers of these minute bodies are produc ed. This 

MASON'S DERRICK HOIST. 

view is confirmed by mi croscopic examin ation of the 
crust of the m et eorites, on which roun ded grains resem­
bling the sedimentary spherules are quite apparent. More­
over, analysis has shown that the sph erules contain nick el, 

MASON'S OUTRIGGER HOIS'l. 
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which still further points to their m et eoric origin. Not 
only have these m etallic globules been det ected in the 
air and wat er of widely separated pla ces, but they are 
brought up by dredges from the sea bottom, and are found 

in geological strata dating f ar anterior 
to t he presence of man on e arth. It 
would appear, then, that from som e  
e arly geological period a rain o f  iron 
globules has been going continuously 
on. It would be of gr eat scientific in­
terest to determine, if possible, when 
this iron h ail began, and to what ex­
t ent it has augmented the iron supply 
of the earth. 

••• 
New Mode oC Warming Railway 

Cars. 

An experiment was l at ely made by 
the N ew York Elevated Railroa d C om­
pany in the use of a n ewly invented 
apparatus for heating a t rain of cars 
by the surplus steam f rom a locom otive, 
and satirJfactory results w ere obt ain ed. 

The apparatus consists of a chain of 
pipes::xtending through the c ars on 
each side, connected between the cars 
and the locomotive by an elastic hose, 
wound to prevent condensation, and 
with coupling s similar to those used for 
the car brakes. The dome, o r  som e 
convenient steam main on the locomo-
tive, is tapped for a small pipe, in 
which is a valve, by which th e engineer 

or fireman can control the h eat in the cars. Under the car 
body are tw o expansion valv es to allow vent for the air 
when steam is first turned on, and also to allow th e cold 
w ater of condensation to be freed from the pipes and t o  pre-

vent freezing . The pipes in side the 
cars are inclosed within other and 
thinner pipes, and the space between 
the two i s  packed w ith fine dried 
sand. 

The heat from the hot steam pipes is 
imparted to the sand. which radiates it 
through the thin outer pipe. By this 
mean s the heat of 3500 which is im­
p art ed to the inn er pip e is given off so 
gradually as to  keep the cars comforta­
bly heated f or two or three hours. So 
that by charging the apparatus before 
th e train starts, and from tim e to time 
throwing into it the surplus steam 
which would otherwise have to be 
blown off an d wasted, the n ecessity 
for stoves is obviated, as w ell as the 
danger of fire in case of a ccident. It 
is also claimed that t he proper v entila­
t ion of the cars is rendered easier 
by this process than by the use of 
stoves. 

.. .... 
Sound Colors. 

At a recent m eeting of the Physical 
Society, London, :Mr. S edley T aylor 
exhibit ed t he colors produced in thin 
film s  by sonorous vibrations. A. piece 
of thin brass, perforat ed w ith a trian­
gular, circular, or re ctangular aper­
ture, and bearing a thin film of soap 
solution, was placed horizont ally on 
one end of an L shaped tub e; the beam 

. of the electric lamp, after reflection 
from it, w as received on a screen. It 
was shown that, when a sound i s  emit­
ted in the n eighborhood of the open 
end of the tube, the film t akes uP. a 
regular form, which is indicated by the 
different colors of the reflected light, 
and each note has its own particular 
Golor figure; and, further, with differ­
ent instrum ent s we have diff erent 
figure s. Thus, when a square film was 
employed, a kin d  of colored g rating 
was the re sult, which w as modified by 
changing the note, and w ith a circu­
lar film con centric rings, traversed 
by two bars at right angles, were ob· 
served. 
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. THE PROPOSED EMASCULATION OF THE PATENT LAW. I v entoI' as to cause him to relinquish his appar ently barren, 

Section II. of Mr. Wadleigh's amended patent bill, now be- yet re ally v aluable, r ight; and there is ;ust where this f ea-

ESTABLISHED 1845. 
f ore  the Senate, reads as follows: 1 ture of Mr. Wadleigh's bill may be made the means of w ork-

" On each and every patent for an invention issued after ing grav e injustice to deserving inventors, in addition to its 
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the passage of Lhis act, there shall be p aid to the C ommis­
sioner a duty, as f ollows, namely : Fifty d ollar s  to be p aid 
on or before the first day of . January o ccurring n ext after 
the expiration of four year s  from the date of the original 
patent, and on e hundred d ollars on or before the first day of 
J anuary occurring n ext af ter the expiration of n ine years 

I from the date of the original patent; and in default of any 
such payment, the p atent shall expire on the first day of 

TERMS FOR THE SCIENTIFIC AMERICAN. I April next  thereafter. But the C ommissioner, for go od cause One COpy� one year, postage included .................................. $3 20 One copy, six months, postage included . . .... . ........... ....... .... 1 60 shown, may allow the payment to be made at any time be-
gr�li�,g;-;;��� "c���a g�Plv��u'i.�������'nis��o��g:�«;'i�ii1���? �;;&���� f ore such first day of April, in which cas e  the patent shall eame proportionate rate. Postage prepaid. n ot become v oid . The Commissioner shall annually, in the 
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���e�: t�e;:�ef�Jd��:sY�ra�ltfe���tg:d����s�� ��c�!rs}r�J. seven dollars. Both It is nluch to be regretted that a bill, otherwis e commend� 
I�d:::;�U��,t� 'd'bn;W�.ir�ri'i�\v;Fr�. order, or registered letter. able, sh ould embrac e a provision like this, since it involves 

t,�e��bi��ii't��ns received and Single copies of either paper sold by all n othing less than an abandonment of a characteri9tic and 
valuable f eature of the American patent s ystem. Hitherto 
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an absolute patent in r eturn f or the publication of his inven­
tion, and its surrender to the public at the end of a term of 
years. There have been no drawbacks or subsequent du ties; 
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ure of his right, as in other countries. 
He was not compelled to issue licens es to make or use his 

invention. He was n ot required to keep his patent aliv e by 
periodical f ees. In short, his right, so long as it lasted, was 
abs olute and unconditional. And the working of the system 
has abundantly demonstrated the wisd om of its f ounders. 

It is now proposed to reverse this prin ciple. In obedi ence 
to the wishes of wealthy corpor ations, which would natu­
rally like to control all patents issued for inventions within 
their spheres of operation, it is proposed to discriminate 
against inventors of limited means. W orse, it is proposed 
to r educe the actual lif e  of patents from scventeen years to 
f our years, with the privilege of extending that life to the 
full period on the payment first of fifty d ollars, and subse­
quently one hundred doll ars more. 

Since the existing p atent fees more than suffice to support 
the Patent Offi ce, the proposed increase of cost cannot be 
justified on the score  of n ecessity. Its sole purpose is to 
facilitate the confiscation of valuable patents by those who 
want to use thcm wi thout payment theref or; and we are 
confident that the obnoxious section will be stricken out be-
fore the passage of the act, provided the attention of the 
Senate is call ed to its vicious eff ect. 

Inventors do n ot sp end their time and strength and means 
in putting their ideas int o material f orm, and thus commu­
nicating them to the w orld, from a pure lov e f or invention. 
They work like other men f or pay. Th ere is no public fund 
provided f or the hiring or r ewarding of inv entors, nor is it  
desirable that there should be such a fund. It is desirable, 
however, that invention should be encouraged; and the 
simplest and b est w ay to do this has been f ound to be 
through the granting of p atents; that is, s imple official re­
cognition of a limited property r ight in the fruit of one's  
thought and labor. 

TI;J.e lif e of a p atent is n ow sev enteen years. Should the 
n ew bill be passed as it stands, the assured life of patents 
w ill be reduced to f our years-certainly an unjustifiable 
lessening of the encouragement hitherto held out to in-
v entors. 

But, the friends of this Section II. may urge, f our years is 
t ime enough to show whether a patent is w orth anything, 
and fifty dollars is no great sum to pay f or the p erfecting of 
an inventor's title for five years more. If the inventor does VIII. ARCHAJ:OLOGY.-Egyptian Obelisks and their Relation to Chro-�i�I0?��n.,M:,t·L�Jd�:.SlLE��.::.rtfi,�,o��'iheL5'i.t.:lf:k�e�"t: ��a�1: n ot think it w orth fifty dollars, it had better be killed and 
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general bad eff ect in discouraging invention. If any change 
at this p oint is to be made in the working of the system, it 
should rather be toward d iminishing the fees, and thereby 
increasing the inducement held out to po or men to develop 
their inventiv e  genius. There is n o  telling how many sug­
gestions of infinite p ossibilities f or the public good may al­
ready hav e  been allowed to die undeveloped, f or the simple 
reas on that their immediate promise has not seemed to war­
rant the sacrifices. inv olved in taking out a p atent. Small as 
the charges of the Patent Offi ce are, compared with those of 
other countries they are still of serious magnitude to poor 
men. 

But the worst phas e  of this o bn oxious section is seen 
through the door it opens f or the subjection of many inven­
tors to the mercy of grasping corporation s, whose inordinate 
selfishness n eeds no such encouragement. The manifest 
an xiety of such parties to have certain patents killed and 
out of their way is conclusive eviden ce of their v alue to 
somebody. And it is quit e  possible that the prospect of en­
j oying the free use of an invention at the end of f our years 
might often induce cov etous corporations to unite in its 
c ondemnation, thereby depriving the public of the benefi t  
o f  the invention during that period, a s  well as ulti mately de­
frauding the inv entor, who might be unable to p erfect his 
title or IInwilling to sink more money in a right that prom· 
ised no rcturn. 

No doubt i t  is often unpleasant, both to individuals an d 
corporations, to pay an inventor his price f or the use of hi s 
invention; but that does n ot justify their r obbing him. 
Much less would it justify the public, whi ch has been so 
en ormously benefited by the law as it  stands, in emasculat­
ing the system to facilit at e  the robbery. 

.. I., .. 
"KERAMICS" AND WOMAN'S WORK. 

The desire to decorate p ottery f or purposes of household 
adornment seems to be a kind of chr onic inclination which 
suddenly aff ects large numbers of people at the same time, 
and as suddenly disaffects them. The influx of p aste, paint, 
and v arnish pots, of jars and v ases of glass and crockery, of 
sheets  of gayly colored pictures, into that p ar t  of the domi­
cile sacred to the f eminine members of the family usually 
indicates the beginning of the attack; the prevalence of s aid 
jar s  and vases (which too often are liquid blacking bottles 
or ginger p ots artfully disguised) in the parlors marks its ad· 
v ance d  stage; and the contemptuous removal of the same to 
the attic, under the stigma of "looking cheap," denotes its 
terminati on. Thu s  f ar the mania has appear ed in three 
f orms .  About fifteen year s  ago it bore the n ame of poticho­

manie, and it took the f or m  of pasting scrap pictures inside 
of clear glass jars, backing them w ith thick white paint, and 
then persuading yourself that an ,accurate c ounterfeit of Ori­
ental porc�lain had been produced. This gave place to de­
calc_man ie, a useful species of decoration which enables col­
ored pictures printed on gelatine films to be appli ed to any 
smooth surface. It is much in vogue· yet f or decorating 
cheap f urn iture, carriages, and safes; but during its fashion­
able prevalen ce no object of household use w as s af e  from its 
incursions, and the marble center tabl e or the kitchen p ails 
w er e  beautified with indiscriminating impartiality. The 
term keramics has lately been twisted out of its proper signi­
fication to be p opularly applied to the sticking of p aper pic· 
tures on p ottery of any kind, and adding a coat of v arnish, 
an a lleged imitation of p ainted china b eing the r esult. 

UPOI1 the broa d  general principle that anything which 
tends to increase the popular taste f or beauty is to be en· 
couraged, the abov e n amed manias may be beneficial apart 
from their obvious utility as a means of amusement; but, on 
the other hand, when it is r emembered that the same incli­
nations, directed in the pr oper channel, may w ith little or 
ne more labor produce obj ects of real artistic merit and of 
far more v alue as educating and refining the tastes, it w ould 
almost seem that time and t alents are being w asted. N oth­
i ng that is false is artisti c. Decorated ginger pot s are in truth 
but ginger p ots; blacking bottles cannot be foisted upon the 
w orld as Etruscan vases or Haviland faience. A certain 
amount of f alsity is conventionally accepted, such as imitation 
w ood and sheet iron architectural ornament; but w hen an 
object is diverted from its recognized use, e specially if that 
use be humble, the deception is only tolerated f or a time, 
and eventually is repudiated; and the pity of it is that so 
large an amount of the f emale energy in the world seeking 
an outlet finds it in such a way. The legitimate result is 

the degradation of w oman' s w ork as a unit  in social econo­
my, f or while no one w ould wish to do away w ith the num­
berless delicate devices which the f eminine mind delights in 
conceiving, or w ould r emov e  one source of pleasure to the 
gentler s ex, all must agree that if that work w er e, as a rule, 
directed to the production of objects, no matter how intrin­
sically trivial, which satisfi ed the precepts of correct artistic 

t aste, and w er e  capable of affording p ermanent gratifi cation, 

there would be less heard about the lack of openings f or 

w om an's labor. 
It r equires but a brief glance at the statistICS of our im­

ports and exports to show how largely depen dent we are 

upon f oreign n ations f or objects v aluable only because beau­

tiful. Take the class known as f an cy goods: for the year 

ending last June we exported these to the v alue of $335,310, 

and imported them to the v alue of $3,828,302. We imported 

n early f ou r  million dollar s' w orth of china an d stone ware, 
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which includes nearly all the decorative pottery used in the the means of revealing facts hitherto unnoticed. For ex- [ and 320 feet in winter. This was verified by noting the 
country. It is true that manufacturers in this vicinity are ample, on a photograph of the Acropolis, at Athens, Baron depth at which a white disk attached to a sounding line 
making great efforts to produce as finely decorated porcelain Gros discovered. by the aid of a lens, a curious carving on , ceased to be visible. M. Forel reached the conclusion that 
as can be obtained from abroad. and their progress has been one of the stones which formed part of the ruin. The en- I the cause of the variation in the transparence was the pres­
satisfactorily rapid ; but it needed only a casual examination graving represented a lion devouring a serpent, the design I e.nce of organic matters in the water, which distributed thcm­
of the exceptionally fine display of American porcelain at evidently dating from an ancient Egyptian epoch. Another selves differently in summer and winter. 
the American Institute Fair of last year to show that artistic odd circumstance is that photography sometimes reveals The study of the solar spectrum and otller luminous spec­
taste and skill were even more lacking than the ability of the things totally invisible to the eye. Inscriptions on ancient tra has been greatly advanced by the intervention of photo­
manufacturer to reproduce the delicate or rich colors of the manuscripts have thus been brought to light. The ink, con- graphy, which has been the means of recognizing dark lines 
foreign warc. There can be no question but that we have in taining peroxide of iron, had faded so that it was no longer or spaces in the ultra violet region. the rays of which pro­
this country every variety of clay necessary for the produc- visible, but it had affected the photogenic power of the sur- duce scarcely any impression on the retina. A large num. 
tion of aU kinds of pottery from earthen ware to porcelain. [ faCe, so that in the photographic print the characters once bel' of such lines have been thus determined by RutherfOrrl,

. 
Indiana kaolin is claimed to be snperior in composition and more appeared in their original blackness. Draper, and Mascart. Similarly Vogel has made some new 
pcrfect whiteness to any European clay. We are producing Geodesy and military topography now find an important discoveries with regard to the obscure rays in the red region. 
large quantities of common ware, which, although it re- aid in photographic views. The picture being produced He has found that it is sufficient to mix with collodion col­
quires skilled labor, does not enlist the artistic element. We by lenses is made to conform to geometrical rules, and oring matters which absorb the red rays to render it sensi­
would produce fine ware if the artistic ability which abund- represents a central perspective much more exactly than tive to the action of such rays, so that the special design a­
antly exists in the country could be properly brought into could be produced by means of measuring instruments. A tion of "chemical rays " applied to those of the violet and 
play. number of such photographs of a given locality, taken from ultra violet region may be considered as obsolete, all the 

But, as we have endeavored to point out above, a large different stations, allow of the determination of both the spectral colors being capable of affecting a photographic 
percentage of that ability among the women who, by their relative situation and the location of objects, and thus charts, plate properly prepltred. 
inherent delicacy, natural refinement of taste, and physical may be accurately constructed without the necessity of mak- Photography renders important aid in physical investiga-
circumstances are far better snited to its exercise in ceramic ing aclJual surveys. tions. Bunsen and Roscoe, by the aid of sensitized paper, 
art industry than are men, is being frittered away aimlessly It has been proposed in this way to map new regions, such have measured the changing intensity of solar radiations. 
and uselessly. Perhaps worse than this, for they are filling as the interior of Africa, photographs being taken of large Dr. Stein has photographed zigzag lightning. The indented 
their homes with objects which falsely educate the eye and expanses of country from commanding eminences, thus image of the manometric gas flame produced on the rotating 
mind, and lead the rising generation to form its first stan- avoiding a large amount of arduous personal labor. Military I mirror has been photographed. Instead of ordinary illumi­
dard of taste upon vicious principles. At the same time maps are not only now reproduced in large numbers by pho- I nating gas cyanogen is now employed, on aecount of the 
they are neglecting the cultivation of a field which urgently tography, but they are supplemented by numerous views of I superior photogenic power of the flame. The rapid oscilla­
needs laborers. Women who are competent to decorate pot- the district plotted, so that au army in strange territory is . tions of tense cords and the beatings of the human pulse 
tery fiuely will find their services in ample demand, and their thus afforded minute information� not only of the general have also been photographed. The applications of photo­
means of livelihood secure against chances of fortune. physical characteristics of the region, but of its minute graphy to medical studies are numerous and valuable. 
Whether the art be followed for this reason or as an amuse- peculiarities. Without mentioning the faithful reproduction of anatomical 
mont only, it is refining and educating, aud its influence is There is probably no more important application of pho- preparations, which is facilitated by the injection of colored 
always beneficial, and this cannot be said of" poticho- tography to scientific uses than as an auxiliary to mete oro- liquids, it is possible to seud the investigating ray into the 
manie," " decalcomanie," or ,. keramics. " lOgical work. Photographic registering apparatus operating depths of the living body. To the ophthalmoscope, which 

.. �. • .. automatically produces curves, which show by simple in- reveals the inner eye, the laryngoscope, which shows the in-
THE MANUFACTURE OF DAUBS. spection all the phenomena incident to climate. If, for ex- terior of the throat, the otoscope, which explores the ear, 

Art degraded to a trade, the Tribune calls it, but that is ample, it is necessary to register the indications of a barom- may be added the sensitized plate on which the image of 
an in�ult to honest industry. It is because the daubs are eter or thermometer, a clockwork movement unwinds in the impaired organs may be fixed. By the aid of photo­
made to be sold for what they are not that the business of rear of the instrument, which is suitably illuminated, a micrography, images of microscopic objects, the rapid alter­
making and mounting imitation works of art is objection- band of sensitized paper, on which the varying heights of ation in which fatigues and baffies the eye, may be perma­
able. The daubs, known to the trade as "buckeyes ,"  are ·1 the mercury are recorded. nently caught. Dr. Duchenne, of Boulogne, has made a 
turned out by the thousand, some shops in this city being Atmospheric pressure is registered in this way by the aid complete series of photographs of muscles under the influ­
able to produce them at the rate of a hundred a day. About of an ordinary barometer, suspended so that the shadow of ence of various passions (the electric current being used to 
nine tenths of them are copies of landscapes. The " artists" the mercury meniscus and the divisions of a scale traced on produce the necessary contractions), which have been of 
need only so much skill as will enable them to handle a the tnbe are projected simultaneously on the sensitized leaf. great assistance to Mr. Darwin in his study of the expression 
common paint brush or to manage a stencil plate. In many To record the movements of a thermometer the beam of light of emotions in man and brutes. 
of the shops the most of the work is done by boys and girls is caused to pass, not through the vacant space above the Perhaps most curious of all the applications of photo­
earning from fifty cents to a dollar a day. The maturer mercury, but through a small air bubble introduced in the graphy is its possible adaptation to the discovery of disease. 
workmen paint by the piece, getting from fifty cents to two mercurial column, and which thus serves as an index. The Vogel mentions a case where the face of a sitter appeared in 
dollars for each painting. addition of a wet buLb thermometer allows of the production the portrait covered with spots, although none were visible 

They paint entirely by rule, using paints and canvas pre- of two thermometric curves, which separate as the air be- on the skin. On the day following that on which the pic­
pared by the manufacturers. The canvas costs about eight comes drier, or approach when more moisture is present. ture was taken, an eruption did appear, and the person 
cents a square yard. Poor artists are employed by the day The relative humidity of the atmosphere may also be regis- afterwards died of varioloid. The feeble yellow of the incip­
to touch up the pictures, which are varnished to hide their tered by means of a hair hygrometer, the needle of which ient pustules had evidently affected the sensitized surface, 
more glaring faults , and then flashingly mounted in imita- travels across the slit through which the beam of light and the disease had shown itself to the camera before it had 
tion gilt frames. The entire cost of paintings and frames is passes. been recognized by the doctors. Lastly, we may mentiou 
about one fifth the cost of good frames; yet when new they In order to record the fluctuations of terrestrial magnetism, Dr. Ordtmann's suggestion of the value of collections of 
appear very attractive to the inexperieuced, especially when movable magnetized bars are used, each baving attached to family photographs in "the stndy of anthropology. He has 
displayed under gas light in auction rooms. Placsrded as it a small mirror which, when at rest, forms the prolonga- already begun the collection of large numbers of portraits, 
choice collections of American and foreign artists, daubs, tion of a fixed mirror. The beams of light which the two and from these he proposes to investigate what modifications 
which can be bought of the manufacturers at the rate of $50 mirrors reflect through a slit describe on the sensitized paper selection may exercise on the hereditary transmission of per-
a dozen, often sell for $20 or $30 a piece. a black spot, which becomes a line as the paper moves. The sonal characteristics. 

The largest manufactory of such paintings in the city oc- least oscillation of the bars causes the separation from this .. , •... 
cupies the whole of a three story building. The most of the line of the trace produced by the movable mirror, and in Torpedo Inventions Wanted Abroad. 

pictures go out of the city. The owner said to the Tribune this way all the movements of the magnetized bar are regis- Inventors will do well to remember that now is the time 
reporter : "I get orders from all parts of the country now, teredo It will easily be understood how arrangements anal- to bring out military inventions, and especialll devices re­
and can fill an order for a hundred pictures with a few ogous to the above will allow of an exact representation of lating to torpedoes and torpedo defense. The Russo-Turkish 
hours' notice. " The prices of this maker range from $30 to all the physical or physiological phenomena which are man- war afforded very little opportunity for the testing of the 
$100 a dozen, frames included, most of these pictures ifested by visible movements. M. Stein, for example, pro- efficacy of torpedocs in actual combat, though the blocking 
being 36 x22 inches, a size convenient for the economical poses thus to record the level of tides, now commonly of the Russian harbors on the Black Sea by their agency 
cutting of canvas. At a rival shop the prices ranged from marked by a pencil fixed to a vertical rod attached to a float. against the Turkish fleet added some new proof of their 
$40 to $150 a  dozen. Another manufacturer of "buckeyes " M. Neumeyer, of Berlin, has constructed an ingenious ap- value as a means of keeping off an enemy. The difficulty 
of a smaller size sells them for $16 a dozen. paratus for studying submarine currents and determining between Russia and England is, however, so far from ad-

The swindling devices adopted by dealers in these fraudu- the temperature of the sea bottom. A copper cylindrical justment that both powers are busily arming. Recent intel­
lent pictures are those of mock auctioneers everywhere ;  box, which is attached to the sounding line, contains a ther- ligence reports the Russians as building 100 new torpedo 
and the manufacturers abet the swindle by signing their mometer and a magnetic needle, which are illuminated by boats, and that the English are giving out large contracts for 
daubs with the names of popular painters ingeniously mis- Geissler tnbes filled with rarefied nitrogen. through which the same kind of craft and for immense numbers of torpedo 
spelled, or with initials wanting. It is a common trick of electric sparks are passed. This light suffices to mark in less sinkers. Inventors who have ideas on the subject should 
hawkers of these pictures to profess to be artists iu distress thau three minutes, on sensitized paper, the image of a mer- now get them into practical form, and after obtaining the 
and willing to leave valuable pictures as security for a small cury column and the position of the magnetized needle. A necessary protection take steps to lay them before the Eng­
loan ; or they are about to leave the city to fulfill a profitable sort of vane or rudder attached to the box serves to maintain 'lish or Russian authorities. The English, government re­
engagement, and would be glad to sell at a great sacrifice to the " lubber's point" of the compass in the direction of the ceives and examines inventions of this kind, on their beiug 
raise the money needed for the journey. A gentleman who current. submitted to the Admiralty. 
took a painting as security for a loan of $80, the other day, Dr. Forel has adopted the same means of investigation to .. , • » � 
discovered soon after that the regular price of the picture the examination of the causes which produce periodicalll!l- WORK is being pushed upon the Gilbert Elevated Rail· 
"by the dozen" was fifty cents a piece! riations in the transparency of the water of Lake Leman. road, in this city, with great vigor, and the cars are to run 

.. , • » .. This water is more transparent in winter than in summer, next month. The iron work is covered with a soft drab 
THE SCIENTIFIiC APPLICATIONS OF PHOTOGRAPHY. and in order to determine the extent of this nriation, it be- color quite agreeable to the eye, and in good contrast to the 
In a recent article we briefly reviewed late progress in came necessary to obtain precise numerical data. One me- dark somber colors often used upon iron bridges, etc. The 

astronomical photography. In the present we propose to thod used consisted in placing at the bottom of the lake a contract for supplying paints for the Gilbert road has been 
point out some of the latest and most curious applications of box, in which was adjusted under glass a sheet of sensitized awarded to the H. W. Johns Manufacturing Company, and 
photogTaphy to scientific investigation, besides its special paper. This was left for two days exposed to the solar rays is said to be the largest contract ever made for any single 
adaptations to many usetul purposes, many of which have which passed through the water. Half of the paper was structure in this country,," 
been recently explaiued by M. Radau. covered by a screen, so that the degree of coloration could .. , • » .. 

With the magnificent panoramic views of sketches of land- be determined by comparison. On removing the sheet the MANY alloys of tin and other metals, which are rendered 
scape which it is now possible to produce by photography color was fixed by hypo solution, aud it was then compared harder by additions of antimony, copper, etc., do not, when 
every one is familiar. Apart from the value of these as with a scale of shades determined in advance. In this way struck, emit a clear sound. M. Lilliman, says Les Monde�, 
works of art, they have practical applications to topograph- it was found, for example, that in February, at the depth of finds that this may be remedied by dipping the metal for 
ical uses, to which reference will be made further on. A 160 feet, a coloration represented by 20 was obtained, while about a miuute in a bath of paraffin or oil heated to a tem­
curious feature of photographic representations of archooolo- during

. 
July no effect was visible at the same depth. The I· peratnre of 122 0  Fah. This operation is &aid to augment the 

gical objects is that the careful study of the picture is often limit of obscurity was thus found to be 160 feet in summer hardness of the alloy. 
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IMPROVED LATHE CHUCKS. 

We illustrate herewith two improved lathe chucks of sim­
ple design, and constructed of strong and durable material. 
The chuck represented in Fig. 1 is made essentially similar 
to the new centering device which we illustrated last week. 
That is, the jaws move radially in one portion of the device, 
while recesses on their under sides engage with a scroll on 
the face of another and rear portion, so that when the latter 
is turned by a lever the jaws are caused to move toward or 
from the center. The jaws are of wrought iron or hardened 
steel, depending upon the size of the chuck, and the scroll 
is of forged wrought iron. Fig. 2 is an im-
proved geared scroll chuck, in wh"ch the 
scroll is rotated by a pinion which engages 
with a gear on the rear face of the scroll 
plate. 

The end of the pinion shaft is squared 
and protrudes, as shown, so as to be turned 
by a key. The pinion is of forged steel, 
the jaws of steel, and the remainder of 
wrought iron. 

The workmanship of these chucks is accu­
rate and good, their material of the best, and 
their price moderate. They are in all re­
spects excellent and efficient devices, and may 
be commended to machinists generally. For 
further particulars address the manufacturer, 
Mr. A F. Cushman, Hartford, Conn. 

... . ... 
Snake Cannibalism. 

A contributor to the SCIENTIFIC AMERICAN, 

in an article which appeared in the issue of 
March 16, 1878, descriptive of the habits of 
snakes, expressed the opinion that there were 
no ophiophagi, or snake-eating snakes, in this 
country. 

We have received several communications 
in which the writers cite incidents coming 
under their observation, which seem to prove the contrary. 

One correspondent, H. , of Poughkeepsie, N. Y., writes : 
" While rambling through the woods near Dedham, Ma�s. , 
one afternoon, some years ago, I suddenly came upon a large 
black snake in the act of swallowing a garter snake of about 
half its own size. He had succeeded in getting down nearly 
one half the length of his prey, head first, and was so com­
pletely gorged as to be incapable of moving. A few blows 
from a stout stick dispatched him, and the garter snake was 
withdrawn from his interior dead. The black snake meas­
ured 4 feet 8 inches in length." 

Mr. F.  N.  Parker, of  NeWberry, S. C. , also observes : 
" We have here a black and white snake we call the king 
sn�ke, which will leave any other kind of food to eat a snake. 
There was one brought in town a few days ago with a much 
larger snake than itself hanging from its mouth half 
swallowed. 

. .. . . .. . . . . .. 

Ititnfifi t Jtutri tan. 
Locomotives. 

Mr. Price Williams lately gave some interesting data as 
to the power, performances, and consumption of coals of all 
the locomotives combined within the United Kingdom, and 
as an illustration of the extraordinary development of 
power, remarked that whereas originally it was only at­
tempted to ascend the very slightest incline, the goods en­
gines used on the Great Northern Railway had now sufficient 
power to just move up a gradient of 1 in 14; and these en­
gines, when traveling at 30 miles an hour, developed 600 
horse power. The number of locomotives in the United 

OUSHMAN'S IMPROVED CHUCKS. 

Kingdom were estimated by Mr. Williams at 12,994. They 
drew annually 205,600,000 tons weight of goods, 309,000,000 
tons weight of carriages, and 530,000,000 passengers. The 
coal consumed JJe estimated at the enormous amount of 
1 , 20 4,206 tons for passenger traffic, 1 ,924,000 tons for goods 
traffic, forming a total of 3,128,206 tons. 

. � . . .. 
ENGLISH CAR TRUCKS AND AXLES. 

Notwithstanding the successful introduction of many 
American improvements on European railroads, the prob­
lem of constructing long cars adapted to sharp curves has 
apparently been a baffling one to English railroad engi­
neers. 

Cars of the " palace " type have, within the past few years, 
been gradually growing in favor abroad, and their advan­
tages have at length, after a hard struggle, become properly 
appreciated ; but still the simple plan of supporting the cars 
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upon two independent trucks or  " bogies, " having the re­
quisite flexibility, has failed to find favor, principally be­
cause of the strong and heavy framing necessary to carry 
the weight of the middle portion of the car, and also be­
cause each end truck may, in one sense , be regarded as in 
itself a vehicle with parallel axles, but with a short wheel 
base, and therefore having no advantage over the short cars 
commonly used. 

Our illustrations give a view of a royal saloon carriage on 
the Southwestern Railway, England, the plan of the axle 
frames showing the application of what is known as Clem-

inson's flexible wheel base system, a mode of 
construction invented by Mr. James Clemin­
son, of Westminster. This is an ingenious 
attempt to combine the advantages of long 
carriages with the facility of rounding curves 
possessed by short ones, and certainly has the 
appearance of possessing one very essential 
quality, that of lightness. It is well under­
stood that the proportion of dead weight to 
carrying capacity is diminished by increasing 
the length of the cars, and Mr. Cleminson has 
endeavored to make the most of this by ad­
hering to a central pair of wheels instead of 
adopting the heavier framing required in 
their absence. The London Engineer, from 
which we obtain the following particulars, 
speaks highly of this system, and mentions a 
number of roads on which it has been intro­
duced. The means of passing round the 
sharpest curves with the axles always normal 
and radial thereto, whatever its radius, are 
secured by so attaching the axles to the car­
riages and to each other as to permit the� to 
adapt themselves automatically and with truth 
to the varying conformations of a railroad. 
This  is effected as follows : The axles, with 
their axle boxes, guards, and springs, H, 

are mounted in frames, B C D, Figs. 1 and 2, separate 
from the main under frame, E. The end fra.n�es, B arid D, 
have central pivots around which they swivel freely, while 
the middle frame, C, is at liberty to slide transversely to the 
main under frame, E, through a range equal to the versed 
sine, L M, of an are, N L 0, the chord of which equall! the 
wheel base, N M 0 (see Fig. 3), and finally the frames are 
connected to each other by the articulated radiating gear, I 
and K. The action of the combination is simply thus : 
When a vehicle enters a curve, the middle axle and frame, 
C, move transversely through the versed sine of the wheel 
base are, and, in doing so, cause the end axles and frames, 
B and D, to swivel around their pivots, H, so that all the 
axles assume positions of radii of the curve. The Enginee1' 
states that for a very long carriage, say 80 feet, eight wheels 
would be employed, with a modification of the arrangement 
illustrated. 

OLEMINSON'S FLEXIBLE WHEEL BASE SYSTEM. 
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THE GATLING GUN ALOFT. 

In the old days of yard arm to yard arm naval conflicts, it 
was always customary to station good marksmen in the tops, 
their duty being to pick off the enemy's officers and disable 
the crews of the spar deck guns. Other men stationed al01t 
were provided with hand grenades, small explosive shells, 
which they threw upon the deck of the hostile vessel. The 
light mitrailleuse now used on men-of·war is a far more 
formidable means of offense than either single rifles or gren­
ades, and, in fact, it renders impossible the working of ex­
posed guns on any craft within the range of the hail of bul­
lets which it projects. 

Our engraving, from the London Illu8tJrated New8, repre­
sents an American Gatling gun as arranged for use in the 
main top of a British man-of-war, a significant example of 
the avidity with which foreign nations adopt the inventions 
which originate on this side of the Atlantic, especially when 
the same are of superior value for war purposes. The gun, 
as here depicted, consists of a number of gun barrels, which 
may be as many as ten, fixed around a main shaft, which is 
also combined with a grooved " carrier, " to hold the cart­
ridges. dropped into it one by one ; and with a cylinder, in 
which are cut slots for as many gun locks as there are bar­
rels to be fired. The whole of the above apparatus is raised 
or lowered, or moved to the right or left, by working a han­
dle at the side. There is a drum fixed on the top, contain-

J titutifie �tutritJu. 
iug 350 cartridges, set i n  rows ; this i s  s o  arranged as t o  be 
the feeder, by dropping the cartridges in succession into the 
carrier, from which they are shifted by lock action into the 
gun barrels, successively brought round with each revolu­
tion of the cylinder. The caliber of the gun barrels is 0 '45 
inch ; they can be charged and fired with great rapidity, dis­
charging five or six shots in a second. 

.. u . ..  
A. Cubic Mile oC Hum.anlty. 

A. fanciful genius suggests that it is now time to celebrate 
the completion of the first cubic mile of humanity, and gives 
a calculation to show that the bodies of all mankind, from 
the first Adam down to the Adams just born, if closely 
packed without diminution of volume, would exactly fill 
that space. Here are his figures, which our young mathe­
maticians who have nothing else to do may verify if they can. 

According to the orthodox chronology the world has been 
inhabited about 6,000 years, or 170 generations. Its present 
population is about fifteen hundred millions ; but this density 
of population must have been slowly reached, since all are 
descended from an original pair. Consequently he takes 
half the number of the present seven hundred and fifty mil­
lions, as the average population of the world from the be­
ginniJ;lg until now, making the aggregate of human bodies 
during the 170 generations, 127,500 millions. Since many 
die in infancy, and half are women, the average weight of 
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each body i s  taken a s  seventy-four pounds. The aggregate 
weight of all mankind to date must accordingly be 4,212 
million tons, or a little more than the weight of a cubic mile 
of sea water. Since the human body, with the lungs not 
inflated, is a trifle heavier than sea water, our calculator as­
sumes that his estimated 4,212 million tons of humanity 
would fill the same space as 4,205 million tons of sea water, 
or precisely one cubic mile. 

Taking the same figures and exercising the same freedom 
in striking averages, the mathematically inclined may de­
duce any number of amusing results. For instance, assum­
ing the average length of humanity to be a little under four 
feet, the bodies of all mankind, living and dead, placed end 
to end, would just make a bridge from the earth to the sun ! 

.. 4 . . ..  
Hair Hygrou.eter. 

In a new hair hygrometer, by Dr. Koppe, of Zurich, the 
hair, protected by a sheet metal frame, is stretched by a 
small German silver spring, which can bear Yz grain. In 
adjustment, a cloth covered frame, after being moistened 
with water, is pushed into the back wall of the apparatus. 
In less than a minute the pointer rises to 100 ; or it can be 
exactly brought to 100 by turning with a watch key the shaft 
to which the end of the hair is attached. If the moist frame 
be now withdrawn, the apparatus soon shows the moisture 
0:( the surrounding air. 

THE GATLING GUN IN A MAN·OF·W AR'S TOP, 
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Rapid Locomotive Building. 

To the Editor of the Scientific American : 
In your issue of the 23d ult. you invite a communication 

from some one interested in the fast engine building at this 
place. As I was one of the workmen I will endeavor to 
give you the facts. As to the time given by the papers, 3 
hours, it is correct. Our master mechanic, S. H. Edgerly, 
through the daily papers invited all railroad men and others 
to come to the shop the evening before and inspect the work, 
which a great many did, and in the morning over 200 
strangers were in the shop to see us commence. Most of 
them remained till the finish, and they can" vouch for the 
time. 

Our system of doing work in this shop I think is not sur­
passed in the world, as every hole in the boiler is not only 
drilled, but tapped at the same time by a tap with a drill 
point before the sheet is rolled or flanged, and every hole in 
the frame, cylinders, boxes, and in fact everything, is drilled 
and reamed by machine work before the parts come to the 
erection shop. So we have nothing to do but drive the 
bolts. D. Z. A. 

Jackson, Mich. 

Corroded Cannon Prilllers. 

To the Editor of the Scientific American : 
A box of corroded cannon primers was lately sent from 

the U. S. Arsenal, at West Troy, for examination. The 
corrosion presented a white powdery appearance, dotted in 
a very few places with green. On examining the cross­
section, the metal was found to have altered in color in 
those portions corresponding to the white coating ; the sheet 
brass, of which the primer cases were made, in such spots 
taking a deep copper color. That this change in the metal 
began on the interior was evident from some sections giving 
two distinct layers, with the unaltered brass on the outside. 
The white coating gave t:he usual reactions for oxide of 
zinc, while the green spots (very few in number) proved to 
be basic carbonate of copper. The primers having been 
stored since the war in an exceedingly damp building, the 
basic carbonate of copper is easily accounted for ; and in 
all probability the white incrustation takes its origin from 
the action of the niter in the gunpowder (aided by moisture) 
upon the zinc in the brass, niter being a powerful oxidizer. 
This is rendered more probable by the fact that the powder 
is badly caked under those areas most corroded. The zinc 
being thus removed from the alloy, the metal necessarily 
becomes too brittle to allow of the primers being used. 

Troy, N. Y .  WILLIAM P.  MASON. 
.. ' . 0 " 

A qnestlon Cor Locomotive Experts. 

To the Editor of the Scientific American : 

Referring to my question in your columns of the 9th, and to 
Mr. Holmes' answer in your issue of the 30th inst, , of course 
we all know that by reducing the piston area one half and 
doubling the length of the cranks of a locomotive, we do 
not gain or lose in power theoretically. 

The question involves simply the durability and efficiency 
of the maChinery. O ur present large pistons impose a stress 
of 16 to 20 tons upon each crank pin at each alternate im­
pulse of the pistons, and a proportionate stress upon the 
main bearings and guides. Now the question is, would it 
not be better practice to reduce this stress just one half, pro­
vided it could be done, as indicated in your issue of the 9th 
inst. ? Would not this change increase the efficiency and 
durability of locomotives? 

Mr. Holmes should have taken one half of the area in­
stead of one half the diameter in his figuring (this was an 
oversight probably) ; by doubling the result, however, we 
have the correct answer. F. G. W OODW ARD. 

Worcester, March 31, 1878. 

A Relllarkable Galvanic Battery. 

At a recent meeting of the Society of Telegraph Engi­
neers, London, Dr. Burns' pneumatic battery was exhibited. 
This remarkable battery, as described in Engineering, is a 
peculiar form of the ordinary bichromate of potash cell. The 
negative pole is a zinc plate ; but the positive pole instead of 
being a carbon plate is, in this form, a compound metallic 
plate formed by coating a copper plate with lead and facing 
one side with a plate of platinum. A section across such a 
plate would, therefore, pass through lead, copper, lead, and 
platinum in succession. The backing of copper to the pla­
tinum plate diminishes the resistance of the positive pole, 
while the lead protects the copper and solder from the acid 
solution. This is made by adding 12 ounces of bichromate 
of potash and 1 pint of sulphuric acid to 5 pints of water. 
The peculiarity of the cell, however, consists in an arrange­
ment by which air can be pumped into the liquid. This is 
effected by having a perforated tube running along the bot­
tom of each cell, and a hand syringe or bellows in connection 
with it, so that air forced into the tube escapes through the 
perforations into the liquid. This circulation of air gives 
rise to an extraordinary strength of current in the circuit of 
the cell, and to an equally extraordinary development of heat 
within the cell. Ten of the cells exhibited heated a stout pla­
tinum wire, 30 inches long and No. 14 B. W. G. , to a glowing 
heat on pumping. The heating took place gradually as the 
pumping went on, and the wire cooled again to its dark state 
when pumping was left off. Some idea will be formed of the 
great heating power here displayed, when it is remembered 
that it takes 70 or 80 Grove's elements to heat a similar length 

J titutifit �ultritau. 
of No. 1 8  or 24 B. W. G. platinum wire. The battery was, in I stituents in which flour is so poor and bran s o  rich are pre­
consequence of its heating effect, introduced by Dr. Burns cisely those which it is essential we should absorb,' inasmuch 
for the actual cautery, and an important operation has re- as we find them present in the human body. It is therefore 
cently been successfully performed in London by its means. necessary, in order to make good nutritious flour, that only 
The same 10 cell battery even yielded a small but beautifully the woody fiber, or outer bran, should be removed from the 
brilliant electric light with two carbon points. The .electro- berry in the process of grinding, so as to retain all the nutri. 
motive force of each cell is about 1 '7 volts, anCl the internal tive constituents of the grain. This woody fiber is the chief 
resistance, according to Mr. Preece, is by the ordinary in- cause of the sudden blunting or glazing of thc millstones, 
struments immeasurably small. and the process which will entirely removc or loosen it, by 

Why the pumping of air into the cell should increase its decortication or any other means, is a desideratum in milling 
current strength so much, is a problem not yet decided. In at the present time and would make a fortune for the in. 
order to determine whether it was due to some chemical ac- ventor. 
tion of the air, or to its merely mechanical action, Mr. Ladd 
pumped air, oxygen, and hydrogen one after another into 
the cell, but no difference was observable in the action of 
the cell. It was all the same which gas was pumped in ; and 
hence he concluded that the effect was due to a mechanical 
cause. Sir: ce either an increase of electro-motive force or a 
diminution of resistance will produce an increase of current 
strength, Mr. Preece measured its electro-motive force when 
quiescent and also on pumping ; but no difference could be 
detected. He then attempted to treat its resistance in the 
same way, but failed to obtain a measure of it by ordinary 
means, it being so small. It was the opinion of Dr. Burns 
that the effect was due to a depolarizing influence of the air 
on the plates of the cell, but Mr. Preece's experiments 
veto that explanation. A notable point about the cell is the 
high temperature developed in it by the pumping ; it being 
impossible, after a time, to handle the cell because of its hot­
ness. The explanation offered by Mr. Preece is that this 
heating of the cell reduces its internal resistance ;  but may it 
not rather be that the heating itself is due to the abnormal 
chemical action going on in the cell, and necessary to pro­
duce the powerful current ? 

Professor Adams suggested that it might be due to a cir­
culation of the liquid, promoted by the air, so that fresh acid 
came into contact with the zinc plate. This would have the 
double effect of increasing the chemical action and diminish· 
ing the resistance. Mr. Preece argued against this explana­
tion, that if it were due to fresh acid it would be an instan­
taneous effect, whereas we had seen the heating of the pla­
tinum wire, i. e. , the rise of current strength, keep pace 
with the pumping. 

Mr. Ladd was inclined to attribute the effect principally 
to the positive pole of the cell, and the diminished resistance 
it offered ; and Mr. H. Edmunds, Jr. (who exhibited the bat­
tery on behalf of Dr. Burns), said that Dr. Burns also referred 
a great deal of the efficacy of the cell to the positiv e pole. 
He mentioned that Dr. Burns had obtained remarkable re­
sults by using dilute sulphuric acid as the exciting solution, 
and dispensing with an air pump, but retaining the com­
pound plate. 

------------.. �4H.�.� .. �-----------
Wheat Analysis. 

The following is an analysis by Boussingault, the cele­
brated French chemist, on the ashes of wheat. Fifteen hun­
dred pounds of wheat having been reduced to ashes, and 
subsequently weighed, there was found to be thirty-three 
pounds of ashes, which on analysis yielded the following 
substances : 

Phosphoric acid . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sulphuric acid . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . 
Chlorine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lime . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Magnesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Potash . . . . . . . . . . . . . . . . . •  _ . . . . . . .

. . . . . . . .  . 
Soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Silica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Moisture and loss . . . . . . • . . • • • . . . . . . . . . . . . . .  

Ibs. 
15 51 

0 '33 
trace 
0 '95 
5 '25 
9 '73 

trace 
0 '44 
0 '79 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 '00 

There is no better way to test whe�.t than to grind it into 
flour, and turn this flour into bread. An analysis, therefore, 
of good sound bread will doubtless prove interesting : 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 '5 
Gluten and nitrogenous substances . . . . . . . . . . .  8 '8 
Modified starch, sugar, gum, etc . . . . . . . . . . . . .  57'6 
Mineral salts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  1 '1 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 '0 

The small proportion of mineral constituents in this analy­
sis is due to the absence of bran in the flour with which the 
bread examined was made. The nutritive properties of bran 
are little understood by the general public. We know that 
gluten is the chief constituent of nourishing bread, and also 
that mineral matter is necessary to our system ; and we find 
too often that bran is richer in both gluten and mineral con 
stituents than flour itself, as shown by the following 
analysis : Wheaten flour. 

Gluten . . • • . • . • . . • • . . . . . . . . . . . . . . . . 11 '46 
Starch . . . . .  , . . . . . . . . . . . . . . . . •  . . 73 '52 
Oil . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . 0 '00 
Woody fiber . . . . . . . . . . . . . . . . . . . . . .  0 '68 
Mineral matters . . . . . .  . . .  . . .  . . .  . . . . 0 '84 
Water . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  13 '50 

Totals . . . . . . . . . . . .  ' " . . . . . . .  100 '00 

Bran. 
13 '80 
53 '20 

2 '50 
11 -50 

6 '14 
12 '86 

100 '00 

Of course this is caused by defective grinding, the larger 
part of the gluten escaping in the bran, the very thing that 
should be guarded against-the presence of 11 '50 of woody 
fiber is certainly much against its being retained in wheaten 
flour for the purpose of bread making, and it is a matter of 
congratulation not only to the consumer, but miller as well, 
that means have been devised for separating the greater part 
of this woody fiber from bran, and thus rendering the latter 
better available for more general use. The mineral con-

Coal-Dust Explosions. 

We have on several occasions chronicled in the SCIENTIFIC 

AME-RICAN accounts of the burning of lumber-working 
factories, by th� ignition and, as it were, sudden explosion 
of fine particles of wood floating in the apartments or flues 
of such establishments ; also the burning of flour mills by 
the ignition and explosion of fine flour floating in the cham­
bers or passages of such mills. Mr. W. Galloway, an English 
writer, gives the following in relation to coal-du st explosions. 

Some facts have been brought forward which prove that, 
in certain cases, coal-dust has been ignited under the influ­
ence of an incandescent furnace, or, simply, by a lamp ; but 
the effects have becn of an unimportant nature. There 
have been scveral instances in which sudden inflammation, 
or even true explosion, haR been produced by emptying a 
basketful of very dry coal-dust near a fire of live coal like 
that of a steam boiler ; and likewise, when a handful of 
coal-dust has been thrown into the fire, not only combustion, 
but instant conflagration, has taken place. We believe that 
this circumstance is not conclusive, and that it is more 
intimately connected with the ordinary conditions of com­
bustion. 

At the meetings of January 2 and February 6, 1875, M. . 
Baretta stated several instances of the inflammation of coal­
dust without a shot, and without the presence of fire damp. 
No trace ' of fire damp had ever been observed during the 
twenty-two years in which workings had been carried on 
in the great seam of No. 1 Pit, Montmartre. Two accidents 
happened there in different places in 1869, in consequence 
of the inflammation of coal-dust. The temperature of these 
two places was not more than 64'4° Fah. (18· Cent. ) ;  they 
were very dry, and had been cut through coal reduced to a 
state resembling priming-powder-one was in the ninth, 
the other in the tenth slice. The lagging, or garniture, of 
the timbering consisted of clo:':ely joined planks, with their 
joints carefully stuffed with hay, being similar in this re­
spect to that of many of the other places. A thick smoke, 
due to the particles of dust suspended in the air, filled the 
working place while the hewers were at work, and long 
afterwards ; it had a disagreeable smell, and produced a 
very distressing dryness in the throat, so that the hewers 
could hardly work for ten minutes at a time, and then they 
were obliged to come out to breathe the pure air at the 
entrance of their stall, in the haulage level, where there was 
a strong air-current. Naked lights were used at a distance 
of 3 or 4 feet (1m. to 1 ·50m.)  from the face. A sudden fall 
of small coal took place at the face where the hewers were 
at work ; it was not of much consequence in itself, but suffi­
cient to cause an eddy in the air of the stall. The coal-dust 
took fire at the lamps, produced a slight detonation, and the 
conflagration extended to a distance of 7 or 8 yards (7 or 8 
meters), with a red flame. The hewers were slightly burnt 
about the arms, and had the hair of their heads and beards 
singed. 

The circumstances were identical in the two cases. 
Again, in 1871, at the same pit, on the surface. conI-dust 

was kindled by contact with a fire grate at a distance of 13 
feet lYz inch (4 meters) from a sieve on which a baskct of 
coal was being emptied. A sorter was slightly burned 
about the hands and body. 

Another explosion occurred uJ.lder the coal-tips on the 
surface at Montmartre pit in October, 1874. A tub, or 
tram, full of very small coal was being overturned on the 
screen While a light current of air carried away the dust, 
which took fire at a small fire grate at a distance 5 feet 
(1 ·50m.)  from the foot of the screen ; an explosion followed, 
and the red flame burnt a sorter so severely about the hands 
as to incapacitate him from work for eight days. This man 
was standing about a yard (1 meter) further from the screen 
than the fire grate, and in the direction towards which the 
wind was blowing. A wagoner who was standing 7Yz feet 
(2 ·50m.) still further off, in the same direction, had his hair 
slightly singed. 

We could not here recount all the discussions that have 
taken place at the monthly meetings about these different 
communications, but we shall quote the two following 
opinions as a kind of summary of them : 

M. Gonthier holds the opinion that all the facts concerning 
the explosion, or rather, sudden combustion of coal-dust, 
that have been related for some time past, far from support­
ing the opinion that coal-dust greatly aggravates an explo· 
sion of fire damp, and propagates it to a distance, tends 
rather to demonstrate the contrary proposition, since the 
whole of such explosions have been of a very feeble nature. 
He admits, certainly, that coal-dust suspended in the air, or 
deposited on the walls, will, in taking fire, augment the 
intensity of an explosion of fire damp to a certain cxtent. 
and even transmit the flame of one reservoir of fire damp t� 
another si.tuated at a short distance off ; but all the facts 
brought forward show that coal dust cannot produce a 
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severe explosion in a district in which there is no fire damp. 
The burns which workmen sustain from the combustion of 
�oal dust are also less serious than those of it true fire damp 
�xplosion 

M. Pinel thinks that the intensity of an explosion of coal­
:lust suspended in air varies according to the intensity of 
the source of heat that ignites it . If it is originated by a 
lamp, as in the case cited by M. Baretta, the flame does not 
�xtend far ; if by a shot, it may be drawn out to 13 yards 
[12 meters), as was the case at the Beraudiere mine, or to 38 

yards (35 meters), as at Campagnac ; if by an explosion of 
fire damp, the source of heat being more active and of greater 
magnitude, the deflagration of the coal-dust is much more 
considerable, and might become imposing. It is not, there­
fore, fair to conclude, from the small importance of an 
explosion of coal-dust initiated by a lamp or a shot, that in 
an event of the sa.me kind, initiated by an explosion of fire 
damp, the coal-dust would still play an unimportant part. 

J titnti!it jmtritan. 
counterpoise, will sensibly tend downward, notwithstanding I Major Crease, R.M. A. , compressed loose animal charcoal 
the resistance produced by the buoyancy of the mercury. in a granular state, b�twee� plates, by. means of a screw, the 
The conditions of the experiment, how ever, demonstrate amount of compressIOn belllg determllle� by the �egree of 
that gravitation has nothing to do with it, an� .that it is �mpurity i� the water to be filtered. MaJor Crease s system 
merely due to the law of attraction of eleetnc currents. IS adopte� III the arm� a�d royal navy. , 
These conditions are that the wire must be placed in an east The chief ch�racte�lst�c of Mr. F. H. Danch�ll s fi

.
�t�r ,,:as 

and west direction, and that the current is sent in the same that the ascendmg prmclple was used, so that Impul ltles, m· 
d ·rection. According to Barlow's theory, . electric currents stead of lodging on the top, fell back 011 to the bottom of the 
t:avel in the earth's crust from east to west, and are the true tallk. The Sanitary Engineeri�g and :r entilation Compan? 
cause of the direction of the compass needle, which, accord- use mineral carbon as

. 
a filterlllg medmm, and . cause theIr 

ing to the law discovered by Oersted, places itself always at cistern filter t� be cleansed by the inr��h of the supply,
. 

and 
right angles to electric currents, while magnetic declination al�o by reverslllg �he flow. In the S�l Icated <:arbon Fllte.r, 
and variation are due to th e direction and changes of these Inllleral charcoal IS used as the filtermg medIUm, the mam 
currents. Ampere discovered that currellts passing in the 8upply filter having three slabs with layers of coa:-se an,d 
same direction attract one another, and therefore that the fine granular carbon between. In Professor Bischoff s 
subterraneous earth currents exert an attractive effect on spongy iron filter, the iron exerts a powerful influence on 
all conductors through w hich electric currents pass from the water, impregnating it with iron, which is afterwards 
east to west ; hence the conducting wire goes down, while oxidized and arrested, leaving the water pure. 
the electric action is added to the gravitation wbj,ch was M. Le Tellier's hydrotrimetric purifier was described as 

EXPERIMENTS OF THE COMMITTEE. balanced by the counterpoise. But Ampere also discovered removing the hardness fro� water by throwin� down the 
At the monthly meeting of February 3d, 1872, a commit- that electric currents running in opposite directions repel lime, which was afterwards llltercepted by filtratIOn through 

tee was appointed to study th e three following hypotheses : one another ; ergo, when the electric current is passed through charcoal. A jet of lime -;ater is made to �i.ngle wi�h t�e 
(1) Coal· dust alone, even in the absence of inflammable gas, the suspended conducting wire from west to east, it must be stream from the supply pipe, and the precl�ltated hme . IS 

is susceptible of producing an explosion under the influence repelled and driven upward against gravitation, and this de- afterwards arrested by filtration. M. Le TellIer �as. also In­
of any source of h eat whatever. duction is fully verified by experiment, as in this case. The vented a high pressure apparatus on the s�me prmclple, !or 

(2) Coal-clust alone is not susceptible of producing an ex- connterpoise goes down, and the balance may be made to dealing with large bodies of water used III manufactu:mg 
plosion. but it ignites under the influence of the heat set oscillate by alternately reversing the currents ;  which proves processes, and for purifying the feed water of steam bOIlers 
free bv an explosion of fire damp, and serves only to propa- that the theory based on the laws discovered by Barlow, above 20 horse power. On the same bed plate are fixed two 
gate the explosion by carrying the flame to other reservoirs Oersted and Ampere, offers a correct explanation, without close vessels, the smaller containing the lime water or other 
of gas. recours� to the novel hypothesis that electricity has weight. reagent, and the larger the mechanical filter for arresting 

(3) The influence of coal dust is nil, or nearly so. ... , • • .. the precipitate, the two vessels being connected by an in-
The work of the committee consisted, therefore, in  mak-

DlPRlIVED BALE TIE, jector. The supply, which must have a pressure due to a 
ing direct experiments to ascertain whether coal-dust is in- b I . f h column of at least 10 feet in height, enters by an inlet pipe, Our engraving represents a new a e tIC or cotton or ay flammable, and under what conditions ; whether ignited bales, which may be easily applied, and which dispenses and most of it passes through the inj ector into the filtering 
coal· dust can propagate inflammation in a gallery charged with the use of buckles. One end of the band is bent at chambers. A portion, however, descends another pipe, and 
with coal-dust, and under what conditions. A h h b I issues through perforations at its lower end, keeping a disk, right angles to form a hook, , t  at engages t e a e cov· Although the expenments of the committee were not com- ering when the band is fastened around the bale . B is a V which is supported by a spiral spring, in a state of continual 
pleted, and did not lead to very conclusive results, we be- shaped piece of iron, that is riveted to the opposite end of trepidation, and thus assisting the combination of the water 
neve that the ·manner in which they were conducted, and the the band, and is capable of receiving the free end thereof, with the reagent, previously inserted. The rush of the 
results obtained, ought to be indicated. main supply through the inJ'ector draws alongs with it the as shown. It was agreed that the first experiments be made without lime water from a small pipe, and the two pass together into 
gas, and those afterward with a larger or smaller propor- a vertical tube, which is traversed by pins set alternately at 
tion. right angles to each other, for bringing about a more inti-

The Saint-Etienne Colliery Company placed a piece of mate union. A valve also admits atmospheric lIir for aiding 
ground at the disposal of the committee, and caused an in the process. Arrived at the filtering chamber, tIle lime 
artificial gallery, about 33 feet (10 meterR) long, to be con- is thrown down, to be removed periodically through a clean-
structed along the side of a wall. This gallery was formed ing pipe, and the pure water passes through the filter tubes 
of beams of sawn timber, 6� feet (2 meters) long, placed into the purified water reservoir bclow, whence it is drawn 
with one end against the wall and the other against the through a pipe by a pump or injector in connection with the ground, so as to form a right-angled triangle with sides of engine and the boiler. 4 feet 7 inches to 4 feet 11 inches (1 ·40m. to 1 ·50m. ) ;  sufficient The filter proper consists of wrought iron tubes, per-stability was given to the whole structure by piling sods on forated with holes, and covered by disks of felt which are top of the beams. A movable panel was reserved in the compressed between cast iron plates screwed up with a gun middle of the length, of such a kind that, when it was in meta1 nut. The lower ends of the tubes are conical, and fit position, the whole formed one gallery, 33 feet long, whereas, into sockets screwed into the plates which separate the un-when it was removed, two galleries, each 13 feet (4 meters) filtered water chamber from the filtered. The number of long, were obtained. A ventilator was connected with the the tubes varies with the size of the apparatus ;  but the fil-end of the first gallery, in which a bed of fine coal-dust, 1� tering area o f  each tube i s  very large in comparison with the to 2 inches (4 to 5 centimeters) thick, was laid down. It was space it occupIes, being equal to the height multiplied by intended to ignite this dust by means of the detonation of a its circumference. Each tube may be lifted out of its socket" cartridge containing 1% oz. (50 grammes) of powder. The for cleaning or replacing. A cleansing of the whole ap-
cartridges were made with paper or with lead, as was neces- paratus is also effected by turning steam into the outlet pipe, 
sary ; in the latter case a small piece of lead pipe was em- which heats the water in the lower chamber and forces it 
ployed, having a diameter of % inch (0 ·02m. ) ;  and after the through the tubes and felt, expelling any impurities which powder and fuse were introduced, its two ends were flat- may have collected there, to be washed away by rinsing telled. In this manner an explosion was obtained. with clean cold water. This apparatus is largely employed The following series of expeIiments were made on the by manufacturers on the Continent ; and when used for 29th of February, 1872 : potable water a second filtering medium of vegetable char-First Experiment. -A leaden cartridge placed in the sec- IMPROVED BALE TIE. coal is added. Mr. A. Durand Claye, director of the labora-and gallery, which did not contain coal-dust, produced a tory of the Ecole des Ponts et Chaussees, Paris, made some small explosion, accompanied with a clear white flash, ex- The manner of using the tie is as follows : The bale being experiments with the Le Tellier filter purifier in 1875. and actly like that which bursts from the barrel of a gun and pressed in the usual way, the hook, A, is placed against the found that water of 240 of hardness was reduced to 50 after disappears immediately. side of the bale at SOlle distance from the point of fasten- passing through the apparatus, while the solid residue was Second Experiment. -A similar cartridge was placed in ing. The end, B, is then carried around the bale and over reduced from 3 '31 grammes to 0 '92 gramme, a gramme being the first gallery at a distance of 6� feet (2 meters) from the the hook, and is placed under the band. The hook, A, as- equal to 15 grains. open end, which was cl osed with a" wooden door. The sists in holding the band as it seizes fast upon the bale cov- • , • . .. match was ignited, the ventilator set in motion, and fine ering, enabling the band to be drawn tightly over. The de- Illlproved Propagation by Cuttings. 
coal-dust was thrown upon its blades. At the moment of vice forms a strong, easily applied, and reliable fastening. Peter Henderson described last winter, in the Agricultur-explosion the door was overturned, and a large outburst of Patented January 29, 1878. For further information ad- ist, an improved mode he was then using for the propagation red flame, resulting evidently from the combustion of coal- d"ess Messrs. Rodecker & Lenard, Waco, Texas. of geraniums. His object was, in the first place, to avoid dust, was seen to take place from below upward. • I • • ... the exhaustion of the parent plants by the removal of cut-Third Experiment. -Two paper cartridges of 1% oz. (50 Water Filters. tings abruptly ; and, secondly, to make sure work. He takes grammes) were placed in the first gallery ; the ventilator was At a recent meeting of the Society of Engineers, London, the young shoot which is to be used as a cutting, and snaps set in motion ; and, again, there was a considerable quantity a paper was read by Mr. J. Walter Pearse, on " Water it short, leaving it hanging by a small portion of the bark. of red flame produced.

. Purification, Sanitary and Industrial. " In his opening re- This shred is sufficient to sus-It cou?d �e c.
o�clu�ed from these. trIals that coal-dust, s

.
us- marks, the author observed that, until the metropolis was tain the cutting, without any pended III mr, IS Igm�ed und�r the Illfluence of a� explosIOn , furnished with a supply of water from pure sources, private material injury from wilting, of gl�npowder! an� It was Important to

. ascertalll w�ether I filtration was n ecessary, and chemical purification was re- . until it forms a callus, which dust Illfl�med III thIS way could commumcate combustIOn to quired, as well as mere mechanical filtration. Great diver- precedes the formation of any considerable dIstance. sity of opinion existed as to the value of the various sub- roots. In from cight to twel ve • , • I .. stances used as purifying media, and also as to the fOmI days it is detached and potted 
Has Electricity Weight � of filter. in two and three inch pots. Mallet has come forward with an experiment, apparently The first record of a water filter was in 1790, when Jo- It is rather less shaded and corroborative of that of Pirani, described in the SCIENTIFIC hanna Hempel employed porous vessels ; and in the following I . \ watered than ordinary cut-

AMERICAN of February 9. 1878, purporting to show that year the ascending principle was first mentioned. yegetable . tings, and forms roots in electricity has weight, or at least is under the influence of charcoal as a filtering medium was first named in 1802, ani- about eight to twelve days more. Last fall Mr. Henderson gravitation. He takes a straight copper wire tb,ree feet long, mal charcoal in 1818, and solid blocks in 1834. Turning to propagated about 10,000 plants of the tricolor Class without bends the ends downward, and suspends it at the middle the modern practice of filtration, the author observed that losing one per cent. With the common method he thinks to one of the arms of a delicate balance, while the bent Atkin's system embodied the last named principle, finely di- he would have lost fifty per cent. This mode is applicable ends dip in mercury. When the current of a moderately vided charcoal being agglomerated into porous blocks. The to the abutilon, begonia, carnation, cactus, lantana, olean­strong battery (say ten Grove cells) is passed through the l advantage of employing carbon in that form was that the der, etc. , by using young unripened shoots. If the shoot wire b! th: intervention of the mercury, the arm to which J impurities were arrested on the surface, and were easily re- does not break, but simply bendEl. to � kp.€e, a knife may b:e the WIre IS attached, although accurately balanced by a moved. 
. used for cutting about two thirds through. 
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ASTRONOMICAL NOTES. 
BY BERLIN R. WRIGHT. 

PENN YAN, N. Y. , Saturday, Apri1 13, 1878. 
The following calculations are adapted to the latitude of 

New York city, and are expressed in true or clock time, being 
for the date given in the caption when not otherwise stated. 

PLANETS. 
R.lII. R.M. 

Mercury aets . . . . . . . .  . . . .  8 17 eve. \ Saturn rises . . . . . . . . . 0 0 " , 4 36 mo. 
Venus rises . . . . . . . . . . . . . . . . 3 36 mo. Uranus in meridian . . . . . . . .  8 24 eve. 
Mars sets . . . . . . . . . . . . . . . . . . 11 00 eve. Uranua aeta . . . . . . . . . . . . . . . 3 16 mo. 
Jupiter rises . . . . . . . . . . . . . . . 2 12 mo. Neptune seta . . . . . . . . . . . . . .  7 35 eve. 

FIRST MAGNITUDE STARS. 
R.M. R.M. 

Autares �ises . . : . :  . . . . . . . .  10 33 eve. , Sirius set� . . . . . . . : . . . . . . . .  10 12 eve. 
Re,gl1lus 1U merId,au . . . . . . 8 34 eve. Procyon 1U meridIan . . . . . .  6 05 eve. 
SpIca rises . . . .  . . .  . . . .  . . . .  6 28 eve. . Aldebaran seta . . . . . . .  . . .  9 58 eve. 
Arcturus in meridian . . . . . . . 0 45 mo. Algol (2d-4th mag.var.) seta 10 41 eve. 
Altair rises . . . . . . . . . . . . . . . . 11 46 eve. I Capella sets . . . . . . . . . . . . . . . 1 51 mo. 
Vega rises . . . . . . . . . . . . . . .  8 10 eve. 7 stars (cll1stcr) seta . . . . . . . .  9 41 eve. 
Deneb rises . . . . . . . . . . . . . . . 9 13 eve. Betelgeuse sets . . . . . . . . . . . 10 45 eve. 
Alpheratz rises . . .  . . .  ' . .  2 46 mo. Rigel sets . . . . . . . . . . . . . . . . .  9 11 eve. 

REMARKS. 

Mercury is now brightest, setting lh. 40m. after the sun, 
and 24° 45' 2" north of the west point, or 12° 27' 6" north of 
the sunset point. He is moving slowly eastward among the 
stars of Aries. Mars, with {3 and t; Tauri, nearly form an 
equilateral triangle. Uranus is almost directly north 1° 11' 
of Regulus. Algol is at minimum brilliancy April 10, 4h. 
15m. morning, or 22m. before it rises. Hence, at rising, it 
will be of the fourth magnitude ; also April 13, lh. 4m. ' 

morning, and April 16, 9h. 53m. evening, 39m. before 
setting. 

JUPITER's sATELLITES. 
I. Begins a transit April 14, 3h. 37m. morning, the shadow 

passing off of the planet at 41. 32m. morning ; reappears 
from behind the planet April 15, 2h. 59m. morning. 

II. Begins a transit April 19, 3h. 57m. morning. 
III. Begins a transit April 1 7, 3h. 46m.  morning. 
IV. This satellite happens to be at its greatest western 

elongation at the time of the beginning of the transit of III. 
While observing Mars March 9, 6h. 42m. evening, Wash­

ington mean time, we saw a meteor far more brilliant than ; 
Mars suddeuly flash out in R. A. 48°, Dec. 27° N. It de­
scribed an arc of about 15° in 3 seconds, extending in a 
southern direction. It left a beautiful train much the color 
of Mars, and did not explode or break up. 

J titutific �tuttitau. 
IMPROVED LUBRICATOR. 

We illustrate herewith a new device for oiling engine 
slides. The oil is distributed to the guides or ways at every 
stroke in the form of a thin film. The lubrication is con­
stant, and thus friction is reduced, dirt is prevented from 
remaining in the guides, and it is claimed that from one half 
to three fourths the oil generally used is saved. 

The attachment is represented separate in Fig. 1, and in 
place at A, Fig. 2. It consists of a chamber which opens on 
the face and back of the slide, and in which a quantity of 
cotton waste is placed so 'as to project beyond the face. An 
oil receptacle, having a perforated bottom and filling aper­
ture, is fitted to the chamber, with its bottom in contact with 
the waste. This being closed so as to prevent the entrance 

AN IMPROVED LUBRICATOR. 

� 1 ' 1  • of air, except through the perforated bottom, retains the oil 
Telephon e He-InTention A broad. until the waste in contact with the latter becomes sufficiently 

A recent report of the proceedi�gs of the French Society dry to allow a small quantity of air to enter the receptacle 
for the Encouragement of the NatIOnal Industry, states that through the perforations, thus enabling a little oil to pass to 
Count du Moncel recently laid before that association an aC- 1 the waste. It will thus be seen that the exact amount of oil 
count of a " remarkable improvement " in the telephone required to lubricate the slide is supplied to the waste, which 
devised by MM. Pollard and Garnier, of Cherbourg. The in turn constantly supplies it to the guides. 
improvement, which is considered as indicating great pro- We are informed that waste has been used for three months 
gress, is the discovery of the fact that the interposition of in this lubricator without requiring change, and that the de­
an induction coil in the telephone circuit materially aug- vice has run for two weeks without renewal of oil, always 
ments the sound given by the receiving instrument. The keeping the parts cool. Patented through the Scientific 
credit of this invention is due to Mr. Thomas F. Watson, American Patent Agency, December 11, 1877. For further 
who patented it in this country on the 5th of December last. particulars relative to sale of rights or of the patent, address 

• I • I .. the inventors, Messrs. Higgins & Devereux, Box 13, Man-
IMPROVED SCRUBBING MACHINE. ton, R. I. 

The apparatus herewith illustrated is claimed to be a very 
efficient contrivance for scrubbing and mopping floors. It 
is self-acting, the operator having merely to propel it. It 
heats its own water, projects the same in spray form, works 
a scrubbing brush, and finally applies 
a mop or wiping cloth. 

Sulphurous &cld a Phylloxera Hemedy. 

Sulphurous acid, we learn from the Journal de Geneve, is 
now being. used in Switzerland with much success as a 

the pipe, and the stop cock admitting the liquid into the lat­
ter is opened for an instant. The acid escapes into the earth. 
and diffuses in gaseous form, completely, it is said, destroy­
ing all phylloxeras at the roots of the plant. As each small 
vessel is exhausted it is refilled from the reservoir. The holes 
are made about a yard apart. 

.. . •  I "  
New Agricultural Inventions_ 

Mr. J. M. Moore, of Ovilla, Texas, has patented an im­
proved Cotton Hoe, which is twice the length of the ordi­
nary chopping hoe, and which may be adapted to garden 
work by changing the large blade for a small one. 

A novel Churning Apparatus, in which the power is  trans­
mitted by connecting rods to the cranks of a churn from an 
oscillating chair, so that the operator may attend to other 
occupations while churning, has been invented by Mr. E. P. 
Conser, of Monticello, Iowa. 

A new device for Blowing Insect Powder has been patented 
, by Mr. Michael llIark, of New York city. It consists of a i tube in which works a spring-acted piston, and provided 
with finger and thumb rests for using the blower conven­
iently by hand. 

Mr. D. M. Johnson, of Emerson, Iowa, has invented a new 
Plow Regulator, for attachment to plow beams to enable the 
plow to be adjusted to take or ieave land, or to run deeper 
or shallower, without stopping the team. A lever pivoted to 
the plow beam shifts the point of draught attachment to one 
side or the other of the beam, raises or lowers it, and is 
capable of being locked in fixed position. 

In an improved Cultivator, invented by Mr. P. J. Ward, 
of St. Mary's, Ind. , the essential features are the means by 
which the machine is adapted to work over rows of tall 
plants, the axle being arched, and the tongue carried at a 
height sufficient to clear the plants. The handles are slanted 
laterally, so that the plowman may walk by the side of the 
row. There are also ingenious devices for locking the plow 
standards and for permitting the latter to swing backward 
when an obstacle is encountered. 

An improved Seed Drill has been invented by Mr. O. N. 
Skaaraas, of Hale, Wis. At the bottom of the seed box are 
a number of feed wheels, which distribute the seed, through 
conductor spouts, to drill tubes cushioned by spiral springs, 
so as to avoid injury from obstructions. The mechanism is 
operated by a compound crank shaft and connecting rods, 
the power being derived as usual from a cogwheel on one of 
the supporting wheels. 

Mr. J. W. Park, of Columbia, Texas, has invented an im­
proved Beehive, which is made with a lower brood depart­
ment having a bottom groove filled with bar soap, to prevent 
the entrance of moths. The honey box compartment is sup­
ported upon and separate from the brood chamber, and in 
the upper part of the latter are removable notched strips 
having comb pieces fitted to them. 

. � . ,  .. 
New Process Cor Copying Tracings. 

M. Pellet, of Paris, has recently devised a new process of 
reproducing drawings made on tracing cloth or transparent 
paper by the aid of photography, no camera being used. A 
process of this kind is already in use here which reverses 
colors, making dark lines appear white on a deep blue sur­
face. M. Pellet's plan effects the opposite, as he obtains 
dark lines on a whi te ground, and the outline thus obtained 

may be shaded or colored by hand af­
terwards. The process is based on the 
property possessed by perchloride of 
iron of being decomposed by light and 
reduced to the state of protochloride. 
This last salt is not modified in a so­
lution of prussiate of potash, while the 
perchloride is immediately colorcd 
blue. The paper on which the copy is 
to be made is sensitized by immersion 
in a bath of 1 00 parts water, 10 parts 
perchloride of iron, and 5 parts oxalic 
.acid. The last may be replaced by 
an equivalent quantity of several other 
vegetable acids. If the paper is not 
sufficiently sized, a little dextrin, isin­
glass, or other similar matter is added. 
The paper is then dried in the dark, and 
may be kept indefinitely, always retain­
ing great sensitiveness. 

A is a water tank of any desired size, 
the top of which is closed by a suita­
ble cover and which is mounted on a 
truck. Underneath is a box, B, in 
which the lamp or stove for heating 
the water is placed, the chimney pass­
ing through the tank and protruding 
above at C. At the front end of the 
frame is the scrubbing brush, to which 
a quick reciprocating scrubbing motion 
is  imparted by the rock shaft, levers, 
and other simple mechanism, actuated 
by a pinion which gears with the wheel, 
D. This brush is so placed that it reo 
ceives the etttire weight of the front 
part of the machine. Connected with 
the forward end of the tank is a hori­
zontal sprinkler, E, in the pipe leading 
to which is a valve, F, by means of 
which the supply of water, which es­
capes in divided form upon the brush, 
may be regulated. To the ' handle of 
the apparatus is secured a clamp for 
holding mop rags or cloths, as shown. 
When the machine is  set in motion the 
valve, F, is opened by a nut on the 
short arm of a vertical rod striking 
against the shaft, G, as it reciprocates STOCKLEY'S IMPROVED SCRUBBING MACHINE. 

To reproduce the tracing the latter 
is placed over a dried sheet of the pre­
pared paper, and a pane of glass over 
all. In summer, about 30 seconds, and 
in winter, from 40 to 70 seconds ex­
posure to the sun is sufficient. In the 
shade, from 4 to 6 minutes, or if the 
day be dark and overcast, from 15 to 
40 minutes may be required. The 
electric light acts efficiently, and the 
exposure varies according to the dis­with the brush, and water from the 

tank is admitted to the sprinkler. A spring closes the valve 
when the machine is not in motion. A filter, H, serves to 
remove all dirt from the water as it passes to the snpply 
pipe, and the mop clamp can be adjusted to either side of 
the handlp arms, so as to run close to the side of the floor or 
surface which is being cleaned. The brush may be of any 
suitable size, shape, or material. 

Patented January 29, 1878 . . For further particulars. ad­
dresl! the inventor, Dr. A. . F. Stockley, Lone Pine. Inyo 
county, Cal. 

phylloxera destroyer. The gas possesses remarkable powers 
of diffusjon, and permeates the soil with great rapidity. The 
means used consists simply in a copper reservoir containing 
some 220 pounds of liquid sulphurous acid, a number of 
smaller vessels of a capacity of about two quarts each, to the 
bottom of which perforated tubes are attached, and a sharp 
rod. The rod is driven into the earth near the vine to a 
depth of abOut 20 inches, and into the orifice the tube at­
tached to one of the small vessels, previously filled with the 
liquid acid, is inserted. The eanh is then packed around 

tance and intensity. The sheet, after exposure, is immersed 
in a bath of prus�iate of potash (15 to 18 per cent in water), 
which immediately colors blue all the parts in which the 
perchloride remains unaltered. . The sheet is then washed in 
plenty of water and dipped in a bath containing an 8 to 10 per 
cent solution of hydrochloric acid in water, which removes 
the protoxide. Washing and dryingfinish the operation. 

A BAR of iron 70 feet long at a temperature of 32- 1l'ah. , if 
heated up to 212° Fah. , expands 1 foot, or measures 71 feet. 
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SPIDER ENGINEERING. short and stiff metallic wire. The weight falls down a rule, rendering the structure an in teresting architectural .study ail 

BY GEO. lIl. HOPKINS. graduated on one of its edges, and covered with smoke black. well as an ornament to the exposition grounds. In the in· 
If Cleopatra's Needle, now about to be erected in London, The tuning fork is set in vibration automatically at the com- terior are a courtyard and fountain, around which run the 

were animated and capable of a thousand contortions, and mencement of its fall, and it inscribes on the fixed rule a courts which will contain the Algerian exhibits. The ac­
if it were required of a man to suspend it vertically with- sinuous line, inspection of which affords an easy demonstra- companying engraving, which we copy from Engineering, 

out mechanical or other aid, we would then have a case par- tion of the laws of the fall of bodies. By mounting on the conveys a good idea of this handsome building. 
allel with the one described below. . ... . - _  .... ..  _--

Some time since it was the for­
tune of the writer to witness the 
curious scene illustrated by the ac­
companying engraving. A snake 
about twelve inches long, of the 
species Ooluber eximius, commonly 
called the milk snake, became in 
some manner entangled in the web 
of a common house spider, which 
was doubtless prepared for smaller 
prey. The spider, with the utmost 
energy, began to throw its web 
about the head and mouth of the 
snake until the latter became stupe­
fied and unable to detach itself from 
the snare of its captor. Whether 
this state was altogether due to suf­
focation or to bites inflicted by the 
spider, I cannot state. The web 
which was formed with such great 
rapidity was, for a short distance 
above the head of the snake, twisted 
into a stout thread, which was con­
nected with guys and stays running 
in all possible directions, and at­
tached to the shelf above and brack­
ets on either side. These guys the 
spider constantly strengthened, and 
also shorteued, so as to raise the 
snake from the floor, gradually but 
steadily and surely. The snake, al­
though moving, seemed to be inca­
pable of resisting the operations of 
the spider, and was raised until 
only about one fourth of its length 
rested on the floor. 

It would be interesting to know 
how the affair would have termi-
nated had there been no interruption . The raISlllg process 
continued fot several hours, and the snake was finally re­
leased by one of the uninterested. 

--� .... -. - . � .  
Gravity Indicator. 

A new apparatus for experimental verification of the laws 
of falling bodies is described in the Journal de Physique, by 
M. Lebourg . A flattened cylindrico-conical weight, guided 
in its fall, like that of General Morin's apparatus, carries, 
instead of a style, a vertical tuning fork, furnished with a 

MILK SNAKE AND SPIDER. 

apparatus several tuning forks one may compare together 
their number of vibrations, and even determine the absolute 
height of the sound produced. 

.. . . . . 
THE ALGERIAN PALACE AT THE PARIS EXPOSITION. 

The Algerian palace, on the grounds of the Trocadero, is 
now nearly completed, and will form one of the finest of the 
exposition buildings. The plan is eminently appropriate, 
and the tiles and mosaics used so lavishly in the decoration 
are fac-similes of those employed in ancient Moorish palaces, 

ltIansllllan Scien ce. 

As an example of how easy an 
affair it is to invent new sciences 
in this progressive age, Mr. Richard 
MansilI's theory of planetary me 
teorology is monumental. Given a 
scrapbook of records of meteorologi­
cal phenomena, a nautical almanac, 
and a vivid imagination, and where 
is the scientist who cannot propound 
an entirely new and original theory 
to account for every vagary of the 
clerk of the weather? Mr. Richard 
Mansill, however, advances beyond 
this goal of the average intellect, and 
to the above adds an electrical hy­
pothesis, whereby he galvanizes into 
existence the defunct science of 
astrology, besides a remarkable 
amount of information the entire 
novelty of which no one will, for a 
moment, dispute. 

" The base of the system," he 
says, " is that all planets, comets, 
and satellites go through a reversed 
change of motion, vCllume, and den­
sity at the1r perihelions and aphe­
lions," and this is due to " recipro­
cating electric currents or lines that 
exist and undulate between the 
planetary bodies, and which cur­
rents are used to carry on the�e plan" 
etary changes with. " When these 
passages occur the electric line 
'which exists and undulates and re-
ciprocates causes volcanoes and 
earthquakes, tidal waves, cholera, 
and epizootics, besides other evils 

too numerous to mention, all, however, distantly related to 
the fact that the earth is an " explosive globe, " which is 
balanced by motion, and that that motion is " the equivalent 
of cohesiveness. " All of which, so far as any knowledge we 
possess to the contrary regarding electric lines and explosive 
earths, may be quite true. 

KRUPP'S establishment at Essen employs in the foundry 
alone 8,500 men . In the works are 298 boilers and as many 
steam engines, having together 25,000 horse power. 

� 
i 

I 
I 

THE ALGERIAN PALACE AT THE PARIS EXPOSITION. 
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Curious '.I'elephone Experilnenis. 

In a note to the French Academy, M. Brequet says that all 
the points of the telephone-the handle the binding screws, 
the shell, etc. , as well as the plate. may enable one to hear 
sounds. He demonstrates this with the string telephone. 
Attaching the string to any point of the Bell telephone, and 
using the parchment membrane, one may easily correspond 
with a person using a Bell telephone. Thus, by attaching 
several string telephones to a Bell telephone, several persons 
may hear the messages simultaneously. 

To render string telephones more practically useful, M, 
Brequet fixes to the center of the membrane two or several 
strings meeting there at an angle. The sound carried by one 
of thcm is propagated by all the others. A thread is also 
passed through the centers of membranes, which then serve 
as supports for long, straight lines. A sort of relay is also 
formed by means of a brass cylinder with two membranes, 
to which strings are connected. This method of extending 
the string telephone has been in use in this country for the 
past three years. 

.. . e l " 
CODlUlullicating w-lth Divers by Telephone. 

The telephone has found a valuable application as a means 
of communication with submarine divers. Signals have 
hitherto been transmitted by simple pulls on a line, but re­
cently in England the instrument has been connected with 
divers' helmets. It recently was the means of saving the 
life of a diver who just before fainting called to be pulled 
up without making the additional signal with his rope. 

------ .. .  8 1 " 
STEAM POWER MOULDING MACHINERY, 

We illustrate herewith a new machine for forming moulds 
in sand for metal castings, the novel features of which are 
the peculiar movement of thc " pattern head and 
sectional follower," whereby the mould is formed by 
compression by the simultaneous movement of the 
two parts, and the withdrawal of the patterns while 
the moulded sand is· held secure by the follower 
during such withdrawal. The follower then retires, 
leaving a perfect and complete mould ready for the 
metal. 

The patterns being attached to the movable head 
and surrounded by a sectional follower,it is claimed 
to be nearly impossible to make anything but a per­
fect mould, The result is the producing of a cast­
ing an exact duplicate of the pattern, from the fact 
that there is no rapping of the patterns, no spong­
ing or patching of the moulds required, as is the 
case in hand or press moulding. 

These machines are adapted to make castings for 
stoves and hollowware, agricultural implements, 
gearing, pulleys, pumps, axle boxes, malleablc iron, 
and general hardware. They are worked either by 
hand or steam power. One machine of a moulding 
capacity of one thousand flasks per day will be ex­
hibited at the Paris Exposition. 

For further information address Aikin & Drum­
mond, patentees and sole manufacturers, Louisville, 
Ky. 

. .... .  
The Steering or Screw- Steamers. 

At a recent meeting of the Liverpool Engineering 
-Society the results were noted of some experiments 
recently made on the Clyde to test the steering ca­
pacity of screw steamers with the engines suddenly 
reversed when going full speed ahead, when it was 
found that the vessel's head turned in the contrary 
direction to that in which it should theoretically have 
gone, thus proving that it many cases collisions 
between two steamers meeting, which might have been avoid­
ed, were rendered inevitable by carrying out the Board of 
Trade directions to port the helm and reverse the engines 
of both steamers. 

The loss of the Guion steamer " Dakotah " was given as 
an instance of a screw steamer going in a contrary direction 
to that intended when her. engines were reversed and the 
helm put hard over with the intention of keeping her head 
off the shore. 

Attention was drawn to the advisability- of having all 
screw propellers made either right or left handed, as the di­
vergence in such case would always take place in the same 
known direction. 

Discomrorts ot the Sick. 

Those only who have passed weary days and wakeful 
nights in weakness and pain on a bed of sickness, with pow­
ers of endurance enfeebled, _ and every form of physical and 
mental sensibility acutely active, can comprehend the multi­
tude and misery of the discomforts which beset the sick. 
Noise in its hideously infinite variety ; creaking boards, 
which no deftly-made screw has been devised to secure ; 
rattling china and ware, not yet replaced by ingeniously-de­
viled SUbstitutes-perhaps the old wooden bowl and platter 
on dumb waiter for food, and articles partially protected 
with rubber for general use ; falling coals and cinders, sure­
ly preventable by the employment of wooden tongs and silent 
ash-pans ; harsh door fastenings, possibly avoidil,ble by spe­
cial apparatus constructed for use with locks temporarily 
fastened back ; glaring lights, that irritate the wakeful, and 
make the dozing dream and start ; puzzling shadows, or lu­
gubrious darkness, evils instantly remediable if only it were 
possible to secure a soft and shaded light. These are a few 
of the surface grievances of the first stage of illness, when 

J titutifi t �tutritJu. 
the head aches, the faculties of hearing and sight are preter- New- Mechanical Inventions. 

naturally intensified, and a morbid fancy extracts suffering A Link and Cross Head of novel construction have been 
and bewilderment from every disturbing circumstance, how- invented by Mr. William Jackson, of Millerstown, Pa, By 
ever small. means of a cord attached to an eye in the upper end of th� 

Then comes the stage of helplessness, when the sick per- link the valve reversing mechanism of steam engines may be 
son lies in the paralyzing grip of his malady, perhaps un- controlled from a distant point, as the cord may be led any 
conscious or delirious, and those about want all the aids required distance and in any direction by means of pulleys, 
which skill and thought can bring ·to their assistance to min- etc. 
ister tO,his necessities safely, promptly, and with the least Mr. W. E. Stearns, of Rutland, Vt. , has invented a Ma­
distress or disturbance to the patient and his surroundings. chine for Measuring, Bending, and Cutting Wire, for binding 
It is seldom possible to say precisely how little or how much sheet metal vessels of various descriptions. These functions 
the surroundings of a seemingly unconscious person affect are performed by a combination of rolls for bending the wire, 
him. In this period of an i llness, apparatus, contrivances, a feeding device for delivering the wire in proper lengths to 
and arrangements of every class, for the ministration of the bending rolls, a cutter, and a clutch for reversing the 
comforts to the sick, play a not unimportant part in the treat- action of the machine. 
ment, and should be so regarded. It is discouraging to ob- Mr. Neil Malmquist, of New York city, has invented an 
serve the meager results of the enterprise bestowed by de- improved Lift and Force Pump for raising water out of 
signers and producers of appliances useful in this phase of mines, deep wells, and other places where the water is to be 
sickness, For example, a thoroughly efficient feeder suita- conveyed to a great height, and has introduced some novel 
ble for use in the case of an adult does not exist, and expert innovations upon the ordinary systems of construction. 
nurses revive the old-fashioned butter boat, A shaded hand An improved Shingle Cutting Machine, invented by Mr . 
lamp, of no greater weight than may be borne on a finger, A, 1. Hogan, of Mason, Ill . ,  has a sliding gate, carrying a 
and so contrived that the light will fall at the point r�quired, knife, and a rocking shaft connected with the gate and 
without assailing the eyes of the patient, is not yet devised. operated by cams or tappets on the periphery of a horizontal 
Complicated and costly beds, quite out of the reach of any wheel, which is rotated by animal power. 
middle class family, and therefore available only for the A principal advantage in a new Washing Machine is the 
wealthy, or the fortunate inmates of hospitals, alone meet fact that it is put together without nails, so that the various 
the requirement of cleanliness without discomfort. The parts are not liable to become loose by the rusting off of the 
like is true of nearly all the apparatus for the relief of pain nails, and the fabrics not injured by rust stains. This point, 
by change of posture, and for securing immunity from with other details, is included in the machine recently pat­
pressure, or steadiness in a particular position. The rich en ted by Mr. B. F. Comstock, of Lincoln, Ill. 
and the poor are provided, but not the mnltitude in narrow Mr. A. C. Fuller, of Middletown, N. Y. , has made certain 
circumstances with small and inelastic financial resources. , improvements in Hat Pressing Machines which enable 

STEAlIl POWER MOULDING MACHINE. 

The stage of convalescence is in many respects the most 
trying of all. It is then that petty annoyances, such as arise 
from noises, draughts, smoke, foul vapors, bad or ill man­
aged light, improperly cooked food, nauseous remedies 
administered in uncleanly and uncomfortable cups or glasses, 
knives, forks, and spoons that turn over with a clatter, 
things that fall or are readily knocked down, irritating wall 
papers, hard, lumpy, or too soft beds, burdensome or cold 
bedclothes, beds that can only be put in order with labor and 
confusion . . . There is scarcely an article or piecc of apparatus 
for the sick chamber which is not obviously susceptible of 
improvement, and would not repay the thought expended 
upon it, if placed within reach of families with small in­
comes, who feel the cost of comfort in sickness. None of 
these matters are beneath the consideration of the medical 
practitioner. In no small proportion of cases they are rela­
tively of high moment. It is neither wise nor safe to leave 
the care of such details to nurses, whether trained or domes­
tic. The physician should be able to direct those in charge 
of the sick what to provide, where to obtain all necessary 
appliances, and how to use them when at hand. This is a 
matter of more than common importance, and it is with the 
vie:w of reminding the profession and the producers of spe­
cial apparatus-efficient and inexpensive-of the conspicu­
ous part their enterprise should play in minimizing the dis­
comforts of the sick, we bring the subject under notice. ­
Lancet. 

ACCORDING to Dr. Bertherand, there are 166 centenarians 
in Algeria, thus proportioned : eighty-eight persons are 
100 years old, one of 101, seven of 102, nine of 103, fifteen 
of 104, six of 105, six of 106, five of 107, one of 108, three 
of 109, eight of 110, two of 111, two of 112, one of 113, two 
of 114, four of 115, one of 117, and one of 118 years. 

them to be used, with slight modifications, for cast­
ing the female die and shell. The base of the press 
is made hollow and with a close inner wall, to 
adapt it to serve as a mould, and is heated by 
means of a steam chest. The pressure is applied by 
a screw working in upright 8tandards. 

An improved Crane, invented by Mr. J. M. de 
Celis, of New York city, automatically balances 1,he 
weight hoisted, leaving the crane free from danger 
of upsetting, and admitting easy swinging upou its 
pivot. This is accomplished by a lever system con­
nected to the hoisting pulley and chain and to a 
balancing counterpoise which travels on rails of 
braced and slightly inclined rear arms. The lever­
age exercised by the counterpoise is determined 
automatically by the weight of the load, and the 
position of the counterpoise also affords a means of 
measuring the weight hoisted. 

Mr. Simon Tragheim; of New York City, has 
patented a Screw Propeller, which is claimed to 
admit of almost instant reversing, and at the 
same time pass through thc water with facility. 
The blades are strengthened by an outer frame ex­
tending at both sides obliquely from the hub and 
across the outer center point of the blade. The 
front and rear edges of these frames are beveled, so 
as to cut thr.ough the water easily • 

Mr. J, S. Schofield, of Little Sioux, Iowa, has in­
vented an improved Saw Mill Head Block and Car­
riage, in which the carriage is made in two sections, 
adjustably secured, so that the head blocks are 
operated simultaneously . The latter carry short 
beveled and mortised knees, the bevel striking the 
log directly under the circle and close to the point 
where it rests upon the blocks, and driving the dog 
into the log. The details are ingeniously arranged. 

A new Car Axle Box, containing an improved device for 
oiling the journals of the axles of railroad cars, has been 
patented by Messrs. W. H. and F. C. Burdeli, of Cleveland, 
Ohio. The invention consists of the combination, with a 
journal and oil receptacle in an axle bex, of a fribtion roller 
or rollers, and an oil guard mounted on sliding bearings sup­
ported by springs. The use of cotton waste or similar ma­
terial is dispensed with, and the escape of oil prevented. 

A new Adding Machine, invented by Mr, M. W. Hinkle, 
of Memphis, Tenn. , is formed by the combination of a sys­
tem of wheels provided with numbered pins and teeth, con­
tained in a small case, and is intended for convenient use in 
adding columns of figures and keeping the tally of things 
to be counted. 

.. .  e l " 
Soap Bubble Experiments. 

M. Remsen, of the Berlin Chemical Society, improves on 
the ordinary method of igniting soap bubbles filled witb hy 
drogen, or oxygen and hydrogen, as they rise in the air, 
thus : At a height of 5 or 6 feet above the experimental table 
is suspended from the roof a large glass funnel in inverted 
position. A gas burner is fixed in the middle of the lower 
part of the funnel, so that the flame when formed is in a hori­
zontal plane, It is now only necessary to liberate the soap 
bubbles somewhere about vertically under the funnel. They 
come with certain,ty into contact with the flame, If they 
contain hydrogen the whole funnel is often filled with the 
flame, and presents a curious sight. 

.. 4 ' �  .. 
A PAIR of Siberian hares has arrived at the Jardin d'Ac­

climatation in Paris. The peculiarity of these animals is that 
they are gray in summer and white in winter. The French 
naturalists want to ascertain what effect the temperate cli­
mate of France will have on this change of color. 
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PLANT MIND. 

m. 
VOLUNTARY MOTION BY PLANTS. 

The Hedysarum gyrans, called Ohundali birrum by the 
natives, is one of the best specimens of vegetable move­
ment. A particular account of this remarkable plant is to 
be found in a paper on vegetable motions in the " Histoire 
de I'Aeademie des Sciences," by M. Broussonet, Ann. 
1784, p. 609. Its leaves are in continual motion ; some 
rising and others falling, and others whirling circularly by 
twisting their stems, even when the air is quite still and 
warm. The ten stamens act both as umbrellas and fans to 
the pistil, and by their perpetual movement seem to be as 
necessary to the plant as perpetual respiraticn is to animal 
life. All sleep is acknowledged to be a suspension of volun­
tary motion, and the various actions of opening and closing 
their petals and foliage seem to be the result of a volun­
tary power or spontaneous movement, and there are many 
instances of movements of the parts of vegetables to which no 
epithet is  more appropriate than " acts of volition. " In 
the Ma1'chantia polymorpha, a yel-

ment, protection, and. preservation are frequently manifested ; June, 1877. One severe example made of the owners of r. 
as, for instance, in the Dodecatheon of Linnreus, Meadia, or boiler of this kind would do more to stop boiler . explosionE 
American cowslip, the pistil is much longer than the sta- than any number of fine spun theories on the occult causes 
mens, and the bend of the flower stalks enables the stigma of such disasters. Boilers in the vast majority of cases ex­
to receive the fecundating dust of the anthers. The petals I plode because they are too weak to stand the pressure they 
are turned back to prevent rain or dew from washing off carry, and for that some one ought to be always rigidly 
this dust prematurely, at the same time exposing it to light held responsible. 
and air. When the seeds are formed the flower stalks are ------>e ... , ....... , .... _-----

low wool proceeds from the flower-
bearing anthers, moves sponta-
neously within, and drops its dust­
like atoms. The Oollinsonia has 
two stamens and one pistil. The 
stl1mens are widely divergent, and 
the pistil bends to one and a fter a 
time to the other. It may be that 
the preference of contact is directed 
by an unerring instinct to the ripest 
anther, or the anther whose pollen 
has first matured. 

Another instance of well concerted 
and voluntary movement is illustra­
ted in the Gloriosa superba, with six 
stamens and one pistil. Three of 
the stamens mature before the oth­
ers, and the pistil bends at nearly a 
right angle so as to insert its stigma 
among them. As these decline the 
other three stamens bend over and 
approach the pistil. 

In the Spartium scopa?'ium, or 
common broom, the stamens are in 
two sets, one rising a quarter of an 
inch above the other. The lower ones 
arrive at maturity before the upper 
ones, but the stigma is produced 

erected, and thus the seeds are kept from falling out. Indeed 
the conservation of offspring is one great end, never over­
looked in this wonderful department of animated nature. 

Finally, we instance the Oyclamen, or shewbread. When 
the seeds are ripe the stalk of the flower gradually twists it­
self spirally downward until it touches the ground, and, 
forcibly penetrating the earth, lodges its seeds, where they 
receive nutriment from the parent root, for they are not 
found to thrive in any other situation. The subterraneous 
trefoil, Trifolium 8ubterraneum, also buries its seeds ; and 
there is another, Trifolium globosum, which has a curious 
mode of concealing its seeds. The lower florets only are 

New Inventions. 

Mr. R. B. Sanderson, of Bridgewater, Pa. , has patented a 
handy combination of Hanging Shelves, in which the shelves 
are supported by brackets adjustably secured to slotted hang­
ers by clamp screws, so that the shelves may be arranged at 
any desired interval. The upright hangers are provided 
with pronged hooks at the top. by which the apparatus may 
be conveniently mspended from crossbars, staples, window 
casings, etc. 

An improved Rocking Chair, of that class in which the 
seat swings by curved rockers on straight rails of a base 
frame, has been patented by Mr. George Roeder, of New 

York city. The arrangement of 
the springs and stop devices is sim­
ple and original. 

A non-poisonous Sheep Wash. 
composed of specified proportions 
of tobacco, potash, turpentine and 
tar, diluted with water, has been 
patented by Messrs. A. and R. Scott 
and C. A: Skene, of Wamego, Tex. 

Mr. Jessup Whitehead, of Cen­
tral City, Col. . has patented a Pastry 
Table, which, by the use of eold 
water and ice, serves ror making 
and keeping confectioners' puff 
paste, and which may be used with 
hot water for raising dough. The 
table is 'hollow, with hollow side 
and rear walls, and has below it 
hollow shelves inclosed by a cup­
board having marble or metallic 
sides. Hot or cold water is intro­
duced, as desired, by pipe connec­
tions. 

An improved Tool Handle, in­
vented by Mr. J. E. Parrish, of Cen­
terville, La. , is provided with a rub­
ber tip, suitably secured, to prevent 
battering when a mallet is used. 

Mr. J. B. Harrison, of Cincinnati, 
among the upper or imm�ture sta­
mens ; when the pistil bursts open 
the keel-leaf or hood of the flower, 

GLORIOSA SUPERBA. HEDYSARUM GYRANS. 
Ohio, has invented an improved Ash 
Pan for Locomotives, intended to 

it bends itself round in an instant, 
and inserts its stigma among the 
lower or mature stamens. In a few 
days, the pistil having increased in 
length, the stigma arrives again 
among the upper and more recently 
matured stamenS. 

In the FrittiUaria persica the six 
stamens are of equal length, with 
the anthers at a distance from the 
pistil ; the first approach to the pis­
til is made by three alternate sta­
mens or males, the other three make 
no advances until these deeline. 

In the Lithrum s!Liicaria, a be�uti­
ful red flower growing on the banks 
of rivers, having twelve stamens 
and only one pistil, six of the sta­
mens mature before the other six, 
and surround the pistil some time 
before the other six rise up to sup­
ply their places. The Adoxa, Lych­
nis, Saxifraga, . and several others 
have two sets of stamens of differ­
ent ages. Ten stamens in the KaZ­
mia are placed around the pistil 
like the radii of a wheel, with each 
anther concealed in a niche of the 
corol, being thus protected from ex-

provide a convenient means for 
dumping the cinders and ashes, to 
facilitate cleaning the fire, to pre­
vent choking of the draught, and 
burning of the grate bars, and to 
admit of instantaneous extinetion 
of the fire when the pumps fail to 
work and the water in the boiler 
gets too low. The bottom of the 
pan is a senes of slats pivoted at 
their ends and connected together, 
to be operated for closing and open� 
ing by a rod, like window blinds, 
and surrounded by a perforated 
water pipe for cooling the ashes be­
fore emptying and extinguishing 
the fire when the coals are dropped 
from the fire grate. 

cessive cold or moisture ; these an- MEADIA. AMARYLLIS FORMOSISSIMA. 

Mr. Luther Read , of New York 
city, has designed a Centerboard for 
Vessels, which is constructed with 
the object of preventing jamming 
when the board strikes bottom. The 
board is pivoted in the case at its 
forward lower end, and is raised by 
a chain attached to a lever and 
shackle behind a projection upon 
its lower rear corner. The chain runs 
over a sheave in the lower part of the 
case, so as to give it a direct draught, 
and is kept out of the way of the 

thers rise separately from their 
niches, approach the pistil for a time, and then recede to their fertile and have corols ; the upper florets wither into a kind 
former situations. The Amaryllisjormosissima affords another of wool, which, forming a head, completely conceals the fer­
beautiful example of that operation of the living principle tile calyxes. 
residing in plants, and cognizable only in its effects. The Animals are supposed to possess higher animation and 
pistil is of much greater length than the stamens. To greater sensibility than plants, but plant sensibility can be 
counteract this apparent disadvantage both pistil and sta- proved to be quite as exquisite and the animation as cease­
mens decline downward, thus giving the fructifying pollen less in its operation. if only studied with care and diligenee, 
an opportunity of falling upon the stigma. To secure this and our coarser vision aided by the new forms of con­
effect the -corolla is lacerated, and the lowest division, with struction which are daily increasing the value of micros­
the two next lowest ones, are closely wrapped about the copic investigation, and revealing more and moreJacts rela­
style and filaments, binding them down, and much lower to tive to animating forces in the wide domain of the vegeta-
the horizon than usual in other flowers of tbis genus. ble world. R. C. K. 

Another instance of an exertion of the sensorium, or spirit I 
.. , • , .. 

of animation in plants, may be found in tbe Hemerocallis quUe to be Exvected. 

jlava, where the long pistil is often bent somewhat like the A boiler explosion recently occurred on board the Hudson 
capital letter N, with design to shorten it, and thus bringing river steamboat Magenta, whereby four persons were killed 
the stigma among the antbers, that it may receive the fer- and several severely injured. Investigation has shown that 
tilizing pollen powder, an excessive steam pressure was being carried in a boilet 

Voluntary movement in plants is by no means confined badly corroded, the iron being in some plaees . barely as 
to the purposes of reproduction, but purposes of conceal- . thick as a knife blade. The generator was last inspected in 

board by a separating partition. 
Mr. Henry Groth, of New York city, has invented an in­

genious Toy Carriage, which is so constructed that the un­
coiling of the driving spring rewinds the cord by which the 
mechanism is wound up, ready to be again operated. 

An improved Match Safe, the invention of Mr. G. R. Tay­
lor, of Cranston, R. I. , is arranged so as to ignite the match 
as it is forced out of the safe. One side of the box is made 
sufficiently thin to admit only one match at a time, and a 
follower drives this match out, a serrated spring in the 
eover igniting the latter as it emerges. 

Mr. A. F. Pfeifer, of Newark, N. J . ,  has patented an im­
proved device for Adjusting Transoms, in which a hand rod, 
which may be locked by side pins into a recessed guide 
socket, operates a system of lever mechanism in an original 
manner. 

Mr. Edward Hagerty, of New York city, has invented an 
improved metallic Cap for Glass Syringes, which is spirally 
threaded so as to be screwed into a cork, has a. guide tube 
for the piston rod, and is provided with overlapping flanges 
which protect the edges of the glass barrel. 
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A devioe for Twisting Yarn into Hanks has been patented [ TRANSPLANTING. [ September 2 was turned back by ice at Cape Thaddeus, some 

by Messrs. B. S. and A. Jennings, of Sullivan, Ill. The The object of transplanting is to check the growth of the fifty miles from Cape Northeast. 
twisting rod, which is contained in a box, has a hook for foliage and promote that of the root, and this is best done I East of the Lena, where the coast trends gradually to the 
the hank at one end, and is attached at the other end to a while the plants are young, so that, when they are finally southward, there is evidence of a regular coasting traffic 
weighted cord. As it is drawn through the box it is caused planted out, there will be sufficient root to support a vigorous carried on in the sixteenth century between the mouths of 
to rotate by means of a fixed spiral guide, and the number upper growth. As soon as the plants are well above the sur- the different rivers, and between the mainland and the Lis· 
of rotations is regulated by an adjustable stop pin. face of the soil they should be thinned out ; that is, the kov islands. Of the voyages made at this early period little 

A new Brake for light vehicles, invented by Mr. C. H. weaker ones should be removed, so that those left may have ' is now known. There is, however, a map dated St. Peters­
Weiss, of Eckley, Pa. , consists of a friction strap surround- free access to the air and not be crowded. In thinning out, burg, 1758, on which the route is marked as anciennement 

ing the inside hub band, and prevented from turning by an leave the shortest and strongest plants, keeping them as fortfrequentee, and we have also the record of some legal 
arm attached to the axle. It is operated by a lever, which nearly as possible an equal distance apart and with a small proceedings arising out of a dispute as to the discovery of a 
draws the ends of the strap together so as to clamp the hub space between the leaves of one plant and those of the next. walrus bank on the east coast of Kamtchatka. Thus we 
band. As soon as the plants have six visible leaves the first trans- learn that of seven small vessels which left the river Kolyma 

A folding and otherwise adjustable Ironing Table has platir:g (called the pricking out) should be performed. First on July 1, 1648, one, that commanded by a Cossack named 
been devised by Mr. M. S. Prescott, of Otisville, Mich. It the seed bed should be watered, and about an hour afterwards Deschnew, passed through the straits since called after 
is strongly braced, and furnishes a support for large articles the plants should be removed to another bed, prepared of Behring, and in October arrived at Anadyr. Again, between 
which would otherwise touch the floor. rich, light soil. In removing the plants from the old bed it 1735-40, Russian explorers attempted to find their way from 

Mr. J. M. Castillo, of New York city, has invented a con- is of great consequence to preserve the rootlets, and to this the Lena eastwards, and though none of them reached Beh­
venient Hat Hanger, designed for suspending a hat from the end a three or four pronged fork should be employed, lifting ring Straits they followed the coast as far as Cape Baranown, 
back of an opera chair, or in similar positions. It may he the plants gently and handling them carefully, planting them east of the river Kolyma. 
folded into small compass and caITied in the pocket. nearly up to the leaves in the new bed, placing them three or Of a1!tempts to sail westward from Behring Straits the 

An improvement in Wagon Box Fastenings has been made four inches apart, and pressing the earth very lightly about most succcssful was that of the American expedition of 1855, 
by Mr. C. G. Conkling, of Hopewell, Pa. The object is to them, and finally lightly sprinkling them with water. The under the command of Captain Rodgers, which reached the 
furnish a means of quickly taking apart or putting together bed in which they are transplanted should be prepared rather 170th parallel of east longitude, while Cook in 1778 stopped 
the sides, bottom, and ends of a wagon body, so that it may dry, and if out of doors just before a shower of rain is the short at the 180th, and Behring in 1729 got no further than 
readily be adapted to the nature of the material to be carried, best time. Plants that have been thus transplanted not only the 172d parallel of west longitude. 
and the invention consists in hinging straps or stirrups to grow to greater perfection, but are more hardy and will stand The Russian adventurers who bit by bit surveyed so great 
the bottom bars, and locking them by eccentric levers car- a protracted drought much better. a length of unknown coast line had at their disposal none 
ried by the side boards. SELECTING DOUBLE SEED FROM SINGLE PLANTS. 

but country craft, dependent upon oars or a leading wind, 
An improved mode of Securing Vehicle Wheels to their and equally unable to live in a seaway or to resist the slight-Not many florists even are aware of the manner of select- M Axles has been patented by Mr. F. C. Lee, of . Ridgefield, est pressure by ice. ore over, as such vessels could afford 

ing from plants having single flowers seed that will produce h ' ffi . 
Conn. The outer end of the hub is-closed, and upon its in- t elr crews no su clent shelter from the rigor of an Arctic plants having double flowers. If we closely examine the · . 

d ner cylindrical end a ring groove is formed, in which fit ad- wmter theIr comman ers were greatly hampered by the bloom upon single wall flowers or single stocks we shall find . d f . 
justable keys carried by projections of the axle and held in neceSSIty un er which they lay 0 securing a return to the here and there a bloom that has one more leaf in it than the place by an annular open spring band. The hub can be nearest settlement before navigation should become im-

ordinary bloom, and the presence of this extra leaf is an in- d d f readily released by springing the band open, when it is de· pe e ; the urther, therefore, they advanced from home, fallible sign that the seed produced from that bloom will sired to oil the bearings, or for other purposes. the earlier they had to begin their retreat, and thus they 
• j ,  I • produce a plant bearing double blooms. ,\0 mark the seed seem to have always relinqnished their object at the very 

SOME SEASONABLE HINTS ON PLANT CULTIVATION, 
a short piece of scarlet silk i;; loosely tied upon the stem of beginning of September, just as the time was approaching 

In order to obtain good plants, especially those for the the extra leaved flowers, or where the different plants have when, as we have since learned,  those seas are least encum. 
vegetable garden, it is absolutely essential to raise them from differed colored blossoms the color of the silk may denote bered by ice. Professor N ordenskjold, therefore, while he 

the color of the flower also. seed, for those offered for sale in the markets are grown for acknowledged the courage and hardihood of the crews, and 
sale and are neither healthy nor robust. If, however, there .. C • I • the tenacity of purpose displayed by their leaders, thinks 
are no facilities for seed propagation and the purchase of The Northeast Passage. nevertheless that their sufferings and frequent failure ought 
plants becomes unavoidable, the following instructions will After the lapse of more than two centuries the discovery not to discourage Swedish sailors serving on board a roomy 
be found valuable : of a northeast passage from Europe to China is again about steamship, properly strengthened for Arctic work, and fully 

THE SHAPE OF GOOD PLANTS. to be attempted, this time by Sweden, and though in the supplied with provisions and other necessaries, in case she 
Select those that have short, robust stems, for a long or present state of geographical knowledge no one now expects should be compelled to winter in the ice. 

' 

slender stem indicates that the plants have been rapidly I to find .a trade route t? the �ast, s�ill an undertaking of t
.his Out of a fund raised by private SUbscription Professor 

forced by artificial heat, or were grown too close together, i nat�re IS sure to exclt� a h;ely mterest among seafar�ng Nordenskjold has purchased the steamship Vega, and pro­
in which case the sides and undergrowth have been excluded natlOns, and more espeCIally m England, the country whICh poses, in a petition for assistance from the Swedish Admi· 
from the light and air, and the plants have, as it were, first sought to solve the problem. Professor Nordenskjold, ralty, lately presented"to the King, that, after being fitted out 
stretched their necks in their efforts to reach the light. If a a well known Arctic explorer, to whom the suggestion and and supplied with coals and provisions at the expense of the 
plant has a small amount of root in proportion to the foliage scheme of th� i�tended exhibition are due, has already, in government, she should be manned by volunteers from the 
it is weakly from having been forced too quickly or under 1875 and agam m 1876, passed east of Novya Zemlya to tbe navy under the command of their own officers. Besides her 
too great a heat. The more root, the stronger and the greater further shore of the Ka:a Sea, where close to the eighty- crew of 19 men and officers, it is intended that she should 
the growing capacity of the plant. If the leaves are of a first parallel of ea�t longItude, and. to a he�dland marked carry a surgeon, and by way of scientHic staff Professor 
yellow cast it may occur from an unhealthy condition caused, Effremoffstone Pomt on the EnglIsh AdmIralty chart, he N ordenskjold and three assistants. Leaving Gothenburg in 
in all probability, from having been but recently taken from found a good anchorage, and named it Deckson's Haven. July, she will call at a port in the north of Norway to ship 
the hotbed or forcing house, from having heen taken from This harbor lies considerably to the eastward of the furthest i four harpooners and to fill up with coal, and will thence sail 
the plant bed too long, and, in some cases, from there being point previously reached by English or Dutch navigators, direct for Deekson's Haven, where she is expected to arrive 
insects or grubs at the roots. If the roots are very short it but as it is in Professor N ordenskjold's opinion easily at- before the end of August. 
shows that they have been carelessly taken from the beds tainable before the end of August, in ordinary seasons, it The immense body of warmer water from lower latitudes 
and the rootlets have been broken off. A short or stubby ought, he thinks, to be regarded as a fresh point of depar- poured into the Kara Sea by the Obi and the Yenesei forms 
root is always detrimental to the plant, while if the root is ture for any future voyage of discovery ; and, therefore, in a strong current which, according to Professor N ordenskjold, 
long and fibrous it is of little consequence if the foliage is reporting on the results achieved by former expeditions, he is, off their mouths, deflected by the diurnal rotation of the 
small or short. providing that it has a deep green, vigorous had confined his attention to those whose work lay east of earth and made to flow along the coast in a northeasterly di-
appearance. the river Yenesei. Of expeditions from Western Siberia the rection. Starting from Deckson's Haven in September, 

HOW TO PLANT THE SEED. first descended the Yenesei in a small vessel transported from when this warm current has had time to exercise its full ef· 
The beds to receive seed should be composed of a light, Tobolsk. In 1738 and the following year the expedition fect upon the coast ice, Professor N ordenskjold hopes to find, 

loamy or peaty soil, prepared when comparatively dry, and stopped short while yet in the estuary of the river, and in at all events, a lane of open water which will enable him to 
finely pulverized. The bed should be raked level and smooth, 1740, when at last it passed fairly outside the Yenesei, its double Cape Northeast, and should he succeed in doing so 
the seed being sown not too thickly and covered to a shallow leader did not venture further north than latitude 75° 15', without any great delay, he thinks that the expedition may 
depth. Large sized seeds should have nearly half a inch of but on September 2 thought it prudent to turn back and reach Behring Straits before the end of the season. Should 
covering, while fine seeds require an eighth of an inch only, seek winter quarters. In 1842, after an interval of more it prove impossible to pass round Cape Northeast until very 
and very fine ones still less. The soil should be flattened than a hundred years, a Russian named Tjeluschin, in com- late in autumn, or should the distance thence to Behring 
about them sufficiently to close the earth without making it mand of a sledge party, followed the west coast of Taimoor Straits render such a step necessary, the expedition, by win­
very compact, and the bed should be lightly watered im- peninsula until, in latitude 77° 34", he reached Cape N orth- tering near the mouth of ont) of the larger rivers, would 
mediately after the seeds are planted. east, or, as it is sometimes called, Cape Tjeluschin, the probably find some opportunity of communicating with 

extreme point of the Asiatic mainland in that direction. In home overland, and the ship would be in a position to com­
May, the date of Tjeluschin's discovery, the sea, as might plete her voyage in the course of the following summer, and 
be expected, was completely frozen, but in the foilowing return home by way of the Suez Canal. 

WATERING THE SEED. 

A common error is the giving of water in too great a quan­
tity, and in too large drops. The soil requires to be kept 
moist but not wet, or the seeds are apt to rot. It must be 
remembered that the seed has to force its way through the 
soil, and that the latter will readily give way to the pressure 
when moist, but not when caked hard and dry. A little 
water often applied through a fine rose spout or sprinkler is 
the most advantageous. 

THE TEMPERATURE. 

If the temperature is too great the seed will propagate 
quickly and shoot up, in a spindling condition, above the sur· 
face of the soil. The stems will appear whitish and partly 
transparent ; the growth of the foliage will be excessive in 
proportion to that of the root ; the plants will be weak and 
comparatively valueless. If kept too cold they will appear 
yellowish and stunted, many will die, and the remainder will 
become old without attaining vigor. The best temperature 
ranges between 45° and 50° Fah . ,  and in order to maintain 
this as near as possible the plants should be watered, at this 
time of the year, in the morning. The plants should not be 
placed in a position in which the light comes in from one 
side only, or they will stretch themselves in that direction. 

year, when Nuddendorf, traveling overland, arrived on Among the advantages which it is hoped may be derived 
August 25 at Taimoor Bay, in latitude 75' 40' ,  he could see from the proposed expedition, Professor Nordenskjold, after 
nothing but open water to the northward, and reported upon referring to the happy results of fostering a spi rit of enter· 
the authority of one Fonim, said to have spent a winter prise in the English navy, lays especial weight upon the 
there, that the ice bre'lks up in the first half of August, and value of the observations which the scientific staff will be in 
is then, under the influence of prevailing winds, driven so a position to make, and points out the great benefit which 
far from the shore that it becomes barely visible from the will be secured to Siberia, and in a scarcely less degree to 
high ground. the world at large, should it prove possible, as in the case of 

Between Cape Northeast and the mouth of the River the North Atlantic and the Yenesei, to discover a practicable 
Lena our knowledge of the coast is derived from the reports summer route from the Pacific by way of Behring Straits 
of Russian surveying expeditions sent out from Yakutsk. to the Lena, one of the great navigable rivers which afford 
In 1735 Proutschischeff, a lieutenant in the Russian navy, the chief means of internal communication throughout the 
starting from that town, descended the Lena for more than vast extent of Central Asia. 
800 miles, passed out to sea by its eastern mouth, and, after 

.-
.. ' .  , .-

sailing westward round the delta, wintered in Olensk Bay, THREE remarkable -steps in scientific progress and discovery 
in latitude 72° 54'. Next year, on August 5, when the ice have been made within the past few months : The reduction 
broke up, he started afresh, and continued his voyage until of the telephone to practical uee on telegraph lines ; the dis­
September 1,  when in latitude 77° 29', quite close to Cape covery of the phonograph, by which the sounds of the 
Northeast, he met ice. and turned back. In 1739 another human voice are mechanically recorded and redelivered ; the 
expedition , under the command of Lieutenant Laptew, also liquefaction of hydrogen and oxygen gases by pressure and 
of the Russian navy, left the . Lena on August 1, and on cold. 
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APRIL 1 3, 1 878.] 1citufifi t �tutti cau. 235 
many temperance advocates, who are apt to be led, i Ohemistry," with supplements.-A. M. D.-See SCIEN- r wheel is above the plate ; In the three quarter plate, be­
through excess of zeal, into being intemperate in lan- TIFIC AMERICaN, vol. 34, p. i386.-J. A. J.-We do not low. 3. Has a watch ever been invented to run by at· 

The Ohargefor In8ertion under this head is One ])ollar guage if in nothing else. For instance, we find Dr. know of such an explosive as " liquid dynamite." mospheric pressure or compressed air? Would such 
a line frY/' each insertion " alJOut eight words to a line. Day saying: " No doubt that wine-the natural product Probably nitro-glycerin, which sometimes exudes from an escapement be practicable? A. We never heard 

. . . .  . of the vine-was intended as food for its exhilarating, dynamite when carelessly made, is what is meant. -W. of such an escapement, but are not prepared to say 
Mechamcal Workmg Drawmgs a SpeClalty. cheering qualities, and not as an intoxicant. " and else- H. O.-If you run the engine at a high speed, it would that it is impracticable. Oompressed air has been tried Pemberton & Scott,

.
Draughtsn:'en, 37 p�rk Row, roo

.
m 30. where in the present number similar expres�ions occnr, probably increase the power to make the alterations for clocks. 

Portable and Stationary Engl�es; Boilers of all �mds ; I evidencing a
. 

n enlightened view of a subject rarely dis- you propose .  The covering mentioned usually pre- (14) F. T. C. asks : Why is a tidal wave 45 Oortlandt St . ,  N. Y. Erie City Iron Works, Erle, Pa. cussed with entire fairness. vents some los8 of heat, and nnder some circumstances 
Air Oompressors, Steam Pumps. James Olayton, helps to preserve the iron.-L. B. H.-See answer No. formed on the side of the earth opposite to that direct: 

Brooklyn, N. Y .  REPORTS OF JUDGES .OF GR0!1�S. 4, 9, 1 2, 15 62, p.  156, SCIENTIFI� AMERICAN, September 8) 1877 ; and Iy under the moon ? A. Brande makes the folJowing 
Alcott's Turbine received the Oentennial Medal. a�d .17, Centenmal �xhlbltl.on. J. B. answer No. 10, p.  314, May 15, 1S75.-E. O.-Brass can statement: " The attractive force of a body on a dis-

Llppmcott & Co. , Philadelphia. be cast in any iron mould that is properly vented to al- tant particle of matter varying inversely as the square 
Vertical Scientific Grain Mills. A.W.Straub & Oo.,Phila. of the distance, the particles of the earth on the side 

Warranted best Planers, Jointers, Universal Wood- These reports, edited by; Mr. Francis A. Walker, low the air and gases to escape. The other materials next the moon will be attracted with a greater, and 
workers. Band and Scroll Saws. etc . ,  manufactured by Ohief of the Bureau of Awards, consist largely of you suggest would not be so durable. Diagram not re- those on the opposite side with a smaller, force 
Bentel, Margedant & Co.,  Hamilton, Ohio. lists of prizes awarded and the reasons therefor, but ceived.-G. S.-About two horse power will be suffi- than those which are situated intermediately. The are prefaced with general comments on the several cient D D B There are such saw filing machines in 24 inch Second-hand Planer, and 12 inch Jointer, or groups of exhibits which furnish much valuable infor-

.- . . 
0

'-
I d . . i . t gravitation towards the earth's center of the particles 

Buzz Planer, both in first-class order, for sale by Bentel, the market. onsu t a vertlSlng co umns or mser a nearest the moon will therefore be diminished, and, 
Margedant & C o . ,  Hamilton, Ohio . mation. Group 4 inCludes auimal and vegetable pro- notice under " Business and Persona!." Emery wheels consequently, if at liberty to move among themselves, 

For Town and Village use, comb'd' Hand Fire Engine ducts and the machinery for their preparation, and its are made as thin as ,"1/ inch. The saws are cut by theywiIJ rise above the general level. In like manner, 
& Hose Carriage, $350. Forsaith & Co . ,  Manchester,N.H . importance warrants the minuteness with which the re- punching machines.-O. F.-As we understand the ar- the moon's attraction on the most distant particles be­

Wrenches.-The Lipsey " Reliable " is strongest and ports have been drawn out; group 9 consists of wool rangement, we think it will answer.-L. S., J. B. , and J. ingless than on the central ones, their relative gravita­
best. Six inch sample by mail 60 cents. Roper Caloric and silk fabrics, materials and machinery ; group 12, W. Z.-Insert notice in " Business and Personal " col- tion towards the center will also be diminished, and the 
Engine Manufacturiug Co . ,  91 Washington St . ,  N. Y .  leather and its mauufactures; group 1 5 ,  bllilders' hard- umn. waters will consequently be heaped up on the side of 

Agents wanted in every county to sell our new Ma- ware, edge tools, cutlery, etc. ; and group 17, carriages, (1) :M. S. asks : What is it in ginger beer the earth which is turned away from the moon . "  vehicles, etc. ,  and their accessories. cbine to File all kinds of Saws . Every one that uses a that makes the corks start out when the wires are taken (15) A. C. F. asks : What is the safe work-. Saw will buy one. Price $2.50. lllustrated Circulars, etc., SECOND ANNUAL REPORT OF THE NEW YORK off, and causes the beer to foam ? A. The liquid is sur-
tree. E. Roth & Bro . ,  New Oxford, Pa. STATE SURVEY. 1878. charged with carbonic acid (gas). 

Best Turbine Water Wheel, Alcott's, Mt. Holly, N. J. We are indebted to Mr. James T. Garduer, Director i (2) J. B. C. asks : How can the capacity For the best Bone Mill and Mineral Orushing Ma- f th S f f thO t h' h . o e urvey, or a copy a IS repor , w IC gives of a coal bin of given dimensions he found ? A. If it chines-five sizes. great variety of work-address Baugh particulars of the work accomplished during the year is rectangular, take the product of the three dimensions & Sons, Philadelphia, Pa. 
Galvanized Iron Oornice Machines.-The most 00- 1877. The triangulation now extends across eleven im- iu feet, and allow about 40 to 45 cOOic feet for each ton 

proved, Straight and Circular. Prices reduced. Calvin portant counties in the heart of the State, and has af- of coal. If the bin is not rectangular, no general rule 
Carr, Cleveland, O.,  & Hewes Machine Wks.,Newark,N.J. forded the means of determiniug with great accuracy can be given without knowing the form, but you will 

Wanted.-2 H. P. Air or Spring Motor, weight 200 Ibs. ,  ����:�:ee:,�:�h;�� f�:!�:g �;�� ::�!�::�o':::�ie�� find rules for special cases iu works on meusuration. 
or less. J. M. Lauck, Parkersburg;W. Va. The expenses duriug the year were $13,977 41, leaving (3) J. G. R. asks : What pressure will a 

For Sale.-Brown & Sharpe Universal Milling Ma- an available balance of $2,408 36. boiler 18 inches high and 9 iuches in diameter, made of 
chine ; 5 ft. Iron Planer. 24 in. square ; two 18 in., 44 in. bed 20 ounce copper, safely stand? A. From 15 to 20 los. 
Power Lathes. W. E. Lewis, Cleveland, O .  MATTER AND J\IOTION. B y  J .  Clerk Max- per square inch. In reference t o  your second question, 

Oarriage Axles, Springs, Bolts. Wanted full particu- well, F. R. S. D. Van Nostrand, pub- address the manufacturers. 
lars and prices of machines used in the manufacture of lisher, New York. Price 50 cents. 
above. Address Selby & 00., Longmore St., Birming- This little volume is No. 36 of the Science Series, and 
ham, England. is not inferior in point of interest to its predecessors. Lot of Second-hand Machinery for sale. G. Place Mr. Maxwell has succeeded in compressing a very thor-Machinery Agency, 121 Chambers St . ,  New York . ough resume of his subject into a compact and service-

For Sale.-A rare opp�rtunity to secure Shop or State able shape-a task which, considering the temptations 
Rights, or tbe entire patent, for the best Balance Valve, toward diffuseness, is by no means a light one. 
with automatical cut-off regulator for portable and sta­
tionary engines ; no experiment ; hundreds of them in 
use giving good satisfaction. H . ,  Carrier No . 4, DetrOit, 
Mich . 

More thau twelve thousand crank shafts made by 
Chester Steel Castings 00 . now running; 8 years' constant 
use proves them stronger and more durable than wrought 
iron. See advertIsement, page 238. 

Lansdell & Leng's Lever and Oam Gate Valves. Cheap­
est and best� Leng & Ogden, 212 Pearl St . ,  N. Y. 

The March number o f  Industrial .Art contains the 
usual variety of readable articles, and is profusely il­
lustrated. The leading topics are Art Education, An­
CIent Textile Art, Technical Education on the Oonti­
nent, Fresco Painting and Modern Mosaics, and Notes 
on the Paris Exhibition of 1878. This excellent publi­
cation fills an important niche in serial literature, is 
ably conducted, and presents a handsome typographical 
appearance. 

Diamond Engineer, J. Dickinson, 64 Nassau St. , N.Y. I -;:=;;;;;:==::====;;;;;;::;:======;­
Oornice Brakes. J.M. Robinson & 00., Oincinnati,O . 
Walrath's Improved Portable Engines best in market; I 

3 to 8 H. P. Peter Walrath, Chittenango, N. Y .  
Skinner Portable Engine Improved, 2 1-2 t o  1 0  H. P. 

Skinner & Wood, Erie, Pa : 
It Blake's Belt Studs, best fastening for Rubber and 
Leather Belts . Greene, Tweed & Co. , 18 Park Place, N.Y. 

Friction Olutches warranted to drive Oircular Log 
Saws direct on the arbor, and Upright Mill Spindles, 
whiah can be stopped instantly ; Safety Elevators, and 
HOisting Machinery. D. Frisbie & C o . , New Haven, Ct.  

Union Eyelet Oompany, Providence, R. I. , Manufac­
turers of Patented Novelties on royalty. 

Machine Out Brass Gear Wheels for Models, etc. (New 
List.) D. Gilbert & Son . , 212 Chester St .. Phila . ,  Pa. 

F. E. B. -See answer No. 43, p. 188, SCI­
ENTIFIC AMERICAN, current volume.-J. Y. L.-See 
SCIENTIFIC AMERICAN, June 30, 1877, p. 408. -E. B. 0.­
The inductive effect in the arrangement you describe 
would be ouly momentary, and under the conditions 
would hardly be appreciable.-A. L. B.-See p. 155, 
SCIENTIFIC AMERICAN of March 9, 1878, No. 19.-J. F.­
Use the cement recommended F. G. R., this page. 
Melted rubber sticks well enough, but does not readily 
harden.-W. H. B.-It should read -650 O.-L.Y.B.P.-

(4) W. D. P. writes : O. C. L. can kill the 
vermin on his cattle with a decoction made from tobac­
co stems or other cheap tobacco. An application of 
coal oil put on very thin, or weakened, will answer; a 
strong application is not good for the animal. 

W. D. P. will find a recipe for bluing gun barrels in 
SCIENTIFIC AMERICaN, July 21, 1877, p. 44 (46). 

(5) F. G. asks : 1. Is too much blast in a 
melting furnace injurious to the iron? What effect docs 
it have upon the iron? A. The principal effect of too 
much blast is to waste fuel. 2. How much pressure of 
blast per square inch should we have for a 28 inch cupo­
la melting 8,000 lbs .  per day with best anthracite coal ? 
A. Exactly what pressure is best, under gi ven condi­
tions, should be settled, as it readily can be, by a few 
experiments. 3. Does poor coal affect the strength of 
iron ? A. Ooal containing ingredients that are injuri­
ous to iron is apt to affect its strength. 

ing pressure of a boiler shell 44 inches in diameter, J4 
inch good boiler plate? A boiler maker says it is safe 
at 150 lbs. to the square inch. A. We think 60 1bs. 
would be a much safer figure. 

(16) H. & S. write : We have a 12 x 20 cyl­
inder that now takes steam to within 2 inches of the 
last part of stroke. Oan we by lengtheuing the valve 
so as to cut off at one half or two thirds the stroke get 
one half or two· thirds the same power, which is all we 
need? A. We think your best plan will be to change 
the point of cut-off as suggested. If you can also in­
crease the .peed of the engine, you may effect some . ., savmg. 

(17) C. S. I. asks : 1. What effect does it 
have on a slide valve to diminish or increase the 
size of the openings under it, the valve to remain the 
same size in both cases? A. If that is the only change 
the general effect would be to cause a very unfavorable 
distribution of steam. The question is so geneml that 
no very definite answer can be given, but you can make 
a model out of cardboard or stiff paper, and determine 
the action ill any given case very readily. 2. Suppose 
there were no openings under the valve, what would be 
the pressure on it? A. The projected area of the valve, 
multiplied by the steam pressure, if it is supposed that 
the valve is tight. 

(18) C. H. L. asks : 1. What is the best 
solvent for asbestos ? A. There is no solvent for as­
bestos as such. 2. Oan asbestos be reduced to a pow­
der, so as to be mixed with other ingredients ? A. Yes ; 
heat it strongly and quench in cold water; then grind 
to powder. 

(19) B. H. W. writes : I have a telegraph 
line 1 1-3 miles long in excellent working order. The 
wire is No. 12 galvanized, and is worked with 9 cells 
gravity battery. 1 .  Oan I convert it into a telephone line? 
A. Yes, by removing the relay or sounder that is in 
connection with each end of your main line, and sub­
stituting a telephone. 2. Must I use the battery to op­
erate the telephone, or can I operate it without the use 
of a battery ? A. The use of the battery is not neces­
sary. 3. Oan the ground be used the same as in the 
telegraph line? A. Yes. 4. Where will I find instruc­
tions for the construction of a magnet suitable for the 
telepbonic instrument? A. See answer No. 16, p. 299, 
of SCIENTIFIC AMERICAN of November 10, 1877. 

Boilers & Engines cheap. Lovegrove & 00. , Phila.,Pa. 

(6) G. M. A. writes : Tyndall in his " Frag­
ments of Scieuce," p. 19, uses the following words re­
ferring to a brick thrown into the air: " If  not here 
caught by the bricklayer, it would return to the hodman 
with an accelerated motion, and reach his hand with 
the precise velocity it possessed on quitting it ." My 
preconceived ideas were in accord with Tyndall, and I 
was surprised when I read your reply to O. H., p. l08, 
current volume. Would it be asking too much to set 
forth your reasons for saying that a bullet fired upward 
from a gun will not return to the earth with the same 
velocity with which it ascended? A. The resistance of 
the air affects the velocity. In a vacuum, the initial 
and fiual velocities would be the same. You will find Sec answer No. 34, SCIENTIFIC AMERICAN, November 10, an interesting investigation relating to this question in (20) J P 't Wh I d' • 

Imp A d W d k· M h' d b W lk 1877, p. 299.-A. L. B.-Oonsult " Oheml'cal Recrea- . . Wrl es : en lp my pen m 
Bros., �3 v:nd 75 �a�;e�r
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tions," by J. J. Griffin, F.O.S.,  London.-G. J.-Ether Bartlett's "  Analytical Mechanics. ink the silvered holder shows a spot of copper where it 
Bolt Forging Machine & Power Hammers a specialty. is not injurious to iron and steel.-W. M. S.-See SCI- (7) F. G. R. asks : How can I cement touches the ink. What is the cause ? A. Galvanic ac-

ENTIFIC AMERICAN, January 23, 1875, p. 49 ;  also, March firmly small pieces of soft India rubber to brass? A. tion may be the cause. If so, copper is present in the 
27, 1875, p. 193 ; January 4, p. 20.-F. A.-The solution Try a fused mixture of about equal parts of gutta ink. Send for circulars. Forsaith & Co . ,  Manchester, N .  H. 

The Oameron Steam Pump mounted in Phosphor 
Bronze Is an indestructible machine. See ad. back page. 

Horizontal Engine, 16 x 36, built by the Fishkill Land­
ing Company, for sale cheap. G. Place Machinery 
Agency, 121 Chambers St . ,  New York. 

Sperm Oil, Pure. Wm. F. Nye, New Bedford,.Mass. 

is camphor and sal ammoniac in alcohol, and fails to percha and genuiue asphaltum. (21) G. D. H. asks : Can the ' electrical arch 
give satisfactory results.-J. H. H.-We do not know (8) H. B. M. asks : 'Vhat was the best time be produced with a Grove's battery of 4 cups, and 
of SU?h a ?rocess.-O. N. V.-We think the plan you made by the steamboats Chauncey Vibbard and Mary also can it be made by the c urrent developed by a 
descrl?e wIll answer.-S. ? T.-There are a number of Powell? A. The Vibbard is reported to have made magneto-electric machine? A. Four cups of Grove's  
materIals for t�e purpose m ��e market. If you do not the rnn from New York to Albany, in 1876, in 61 hours. battery are hardly sufficient for this purpose. From 20 
find �ddresses I� our �dvertlsmg columns, you might The Mary Powell made the 76 miles between New York I to 50 cups of Grove's or Bunsen's battery, or a mag-For Solid Wrought h'on Beams, etc. ,  Bee advertise- obtam them b mse t t' d h d f "B . I ment. Address Union Iron Mills, Pittsburi:.h, ..-a., for 

y ,,. mg a no Ice un . er ea o . USI- and Poughkeepsie in 3h. 3m., and it is claimed that on neto-electric machine, are generally used ; see p. 1814 of 
lithograph, etc. ness.and Per�onal. -E. B.-We thmk you wl�1 have ! Augllst 7, 1874, she ran from her dock to Piermont, 28 the SUPPLEMENT of March 9, 1878. 

John T. Noye & Son, Buffalo, N. Y. , are Manufactur- no. dlfficu�ty m usm� coal s.toves as you sugge
.
st, If your miles, in one hour. It is difficult to obtain trustworthy Would two or three cubic inches of air, or as much as 

ers of BUrr Mill Stones and Flour Mill Machinery of all chImney IS of suffiCIent height and c1eau, WIth a sepa- reco.ds would remain in a gas bag holding three gallons. after 
kinds, and dealers in Dufour & CO . '8 BoIting Cloth. rate flue for each stovepipe.-W. O. -Among the most - .  

the sides were brought together so as to expel as much 
Send for large illustrated catalogue. important studies for a machinist may be mentioned (9) J. W. Y. wishes to know the mode of air as possible, render the hydrogen with which the bag 

Power & Foot Presses, Ferracute 00., Bridgeton, N. J. arithmetic, algebra, geometry, trigonometry, elementary applying a waxed oil finish to black waluut furniture. is to be filled dangerous to be ignited at the end of a 
mechanics, drawing, and the laws of heat, steam, and A. Rub on a mixture of linseed oil and yellow wax, tube a foot long? A. There is a possibility of the gas Solid Emery Vulcanite Wheels-The Solid Original combustion . . -T. G.-It is generally more economica.l to I which may be colored by alkanet root. exploding under the circumstances you mention; if you Emery Wheel - other kinds imitations and inferior. f t d th Id b I Caution.-Our name is stamped in fuII on all our best �n an en�me as , an a� e�e wou e no practlCa 

I (10) F. L. S. writes : I have a speculum of first introduce into the collapsed bag a small quantity 
Standard BeIting, Packing, and Hose. Buy that only. dIfficulty m YOll: case, It mlght be better t? use the I three parts copper to one part tin. How can I polish of gas, and then expel this, there will be less chance of 
The best Is the cheapest. New York Belting and Pack- short stroke cyhnder. As to pressure reqUIred, see it? A. If it is scratched, you may first use very fine an explosion ; but a safer way is to interpose a wash 
Ing Company, 37 and 38 Park Row, N. Y. SCIENTIFIC AMERICAN for July 17, 1875.-T. & A. W.- emery cloth and then finish with rottenstone and oil bottle between the bag and the tube from which the 

1,000 2d hand machines for sale. Send stamp for de- The data sent are not sufficient for us to judge of the ' . 
gas is burnt • 

. t· . II t F ith & C M h t N H practicability of the scheme. It will be well to refer (11) X. Y. Z. asks : What is the cause of scrlp Ive pn�e s . orsa 0., anc es er, . . the matter to an engineer.-J. O. H.-We think you can sparks flying about more at one time than at another Steel Oastmgs from one lb. to five thousaud Ibs. In- lise a cylinder 3 x 6 if it is convenient to increase the when they are casting in a blast furnace? A. It may be valuable for strength and durability. Circulars free. . . d '  h t d'''' . h '  Id p·tt b h St I C t· C p·tt b h P I stroke.-W. H. A.-There are several vanetJes of the ue CIt er a luerences m t e Iron or mou s, or mode I s urg ee as I�g 0., 1 s. urg , a. 
. instrument you refer to in the market. It is commonly of handling. For Best Presses, DIes, and FrUIt Oan Tools, Bhss & known as an ear trumpet.-A. J. aud M. E. P.-See an- What should be done to cure eruptions on the face? Wilhams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. swer No. 17, SCIENTIFIC AMERICaN of March 4, 1876.- A. It is advisable to purify the system. 

Hydraulic Presses and Jacks, new and second haud. R R J W . . . t d hi h . . .- e can Imagme Clrcums ances un er w c (12) C. W. B. writes : I am building a high Lathes and Machinery for Pollshiug and Buffing metals. th fl Id b bl b k b t d t th' k E. Lyon & Co . , 470 Grand St., N. Y. th
e ang���ou p�o a :  re� , �. we 0 � �n pressure condensiug engine, cylinder 7 inches diameter, ey wou e certam to a so III or mary use. . .- 9 in. stroke, 180revolutions per minute. Average pressure ForPower&EconomY,Alcott's Turbine,Mt.Holly,N.J. In the query ref�rred to, ,;e understood that reference SO lbs. It is for a steam yacht. 1. How many square 

. Safety Linen Hose. Suction and Rubber Hose of alI was made :0 statIOnary bOIlers of the two styles known feet of cooling surface do I require (surface condenser), kmds. Greene, Tweed & Co . , 18 Park Place, N. Y. 
. 

as locomotive and return tubular, aud our answer was water to be taken from outside ?  A. Allow J4 square 

I based on the results of experiments.-S. E. W.-Your . . 'I 
NEW BOOKS AND PUBLICATIONS. data are insnfficient, but, as we understand you, there foot of coohng surface for each ponnd of steam. con-

QUARTERLY JOURNAL OF INEBRIETY. Pub- is probably no great difference between the two.-J. denscd per hour. 2. Wha.t should be the capac.lty of 
lished under the auspices of the Ameri- w. L.-A 2 x 5 inch cylinder will, we think, be suft!cient the cold ,,:ater pump, makmg 180 strokes per ml�ute ? 
can Association for the Cure of In- for the work you describe.-H. L. O.-We do not under- A. Ma�e It large enough to supply from 35 to 40 tImes 
ebriates. Hartford, Conn. stand, from your question, exactly how the device is to the weIght of steam condensed. 3: What should be 

The March number of thO al bl periodical con- b d S d k t h d f II d . t' A B E  the area of steam ports for a cylInder 7 x 9 ? A. At IS v ua e e use . . en a s e c an � es:np lon .. - . . . least '- of piston area. tains mnch interesting matter, including papers on -Younnght use a small hot aIr engme, whIch would '0 
" The lnfluence of Alcohol on Mental Maladies," by M. not occupy much space and could be placed in any con- (13) J. M. H. asks : 1. What is the mean-
Magnan; . .  Inebriate Asylums," by Dr. N. S. Davis; , venient" locaiion.-J. V. A.-If you mean a permanent ing of the word " line " as applied to the measnrement 
" Ourability of Inebriety," by Dr. Albert Day; and a i maguet, 12 inches would be a good length for the diam- of watches ?  A. A line is f' of an inch. 2. What is 
variety of original and selected articles • .  T. he prevail- 'I' eter mentioned.-,.O. O.-Fryer's work on " Oenstructions meant by t)J.e word " plate?" They are said to be full 
ing tone of the Journal is liberal, and is in pleasing In Iron " will probably assist you.-W. T. B.-See "Sci- plate, three quarter plate, etc., as applied to the 
contrast to the unfortnnately too common failing of ence Record " for 1874, p. 98; also,Watt's "Dictionary of movements. A. In the full plate watch the balance 

(22) M. H. asks : 1. Can steel be mixed with 
melted cast iron when in the ladle? A. Yes. 2. If so, 
what per cent of steel can be used ? A. There is 
scarcely any limit. 3. Does it improve the iron? A. 
So far as we know, in certain proportions and for spe­
cial purposes, it does, but scarcely enough to make the 
mixture very desirable. 

(23) H. S. R. asks : How should the cut-off 
valve on a slide valve engine be set to get the greatest 
amount of power, to cut off the steam at equal dis· 
tances from each eud of the cyliuder, or at opposite 
points in the revolution of the crank? A. It is gener­
ally advisable to equalize the cut-off in reference to the 
stroke. 

(24) L. G. writes : I have a boiler which is 
too small for its work, and intend putting in another 
in connection with it. The proposed new boiler is to 
be shorter and with less tubes than the present one .  
The connections are to be a steam pipe running from 
the top of the new boiler to the dome of the old one, 
an4 a water pipe at the back of the boilers. I propose 
to fire both boilers together, or with the same fireplace .  
Will this arrangement answer? A. Yes ;  i f  you fit 
check valves to the feed pipe, so that the water cannot 
be forced from one boiler into the other. 
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(,25) J. W. asks : 1. How is lead pipe pre­
pared for making a wiped joint? A. Clean it thor­
oughly. 2. What is the solder composed of? A. Equal 
parts of lead and tin. 3. Are there any practical books 
on plumbing? A. Send for catalogue to one of the 
publishers who advertise in our columns. 

(26) E. C. D. L. asks : How are concave 
razors made 1 A. By transverse grinding. 

(27) H. t. asks : 1. How much heating sur­
face is required for a yacht engine. 4 x 4 inches . to give 
plenty of steam without crowding the boiler ? A. Make 
a boiler with about 100 square feet of heating surface. 
2.  Is a 3)4 inch cylinder large enough for a boat 25 feet 
long aud 5 feet beam ? A. A cylinder 3)4 x 5 inches 
will answer. 3. What is the best wheel for speed ? A. 
A three-bladed screw, of as large diameter as can be 
immersed, will give good results. 

(28) C.  L. D. writes : 1. I have an upright 
tubular boiler 7 feet high, 26 inches diameter, 20 inches 
grate, 32 2-inch tubes 5 feet long. At what distance 
from the top of the boiler should I keep the water, with 
60 Ibs .  pressure? A. From 12 to 15 inches. 2. Will it 
furnish any more steam with a given amount of coal 
thau a boiler 2 feet �horter aud tubes 3 feet long ? A. 
Generally speaking. yeG. 3. How much coal is gener­
ally used in 10 hours in such a boiler to produce 4 horse 
power ? A. From 200 to 500 Ibs. 4. What will be the 
best way to jacket a boiler-brick it to return the 
smoke down (after it has ascended the tubes) ontside 
the boiler and in the chimney. or let the smoke go from 
the tubes to the chimney aud brick it in? A. The first 
plan will generally be slightly more economical than the 
other. 5. My engine is 4 x 10 inches cylinder. If it is 
run 150 revolutions will it produce the same power that 
a cylinder 4 x 5 mcheR , run 300 revolutions. would? A.  
Other things beiug equal. it would. 6. Why are cylin 
ders made lately 5 x 5. and 6 x 6. and 8 x 8, etc . , and 
ruu so fast, instead of 5 x 10, etc . ?  A. To increase the 
efficiency for a given weight . 7. What dist!fnce should 
a 4 iuch piston travel in a minute to produce a 4 horse 
power? A. It depends on the pressure. 

(29) A. A. asks : Will Portland cement and 
sand make an artificial stone that will answer for 
a water table and window sills for a brick house? If 
so. what proportious are best ? A. Coiguet's beton (5 
measures sand. 1 measure quicklime, J4 to )4 measure 
hydraulic cement) will answer for the purpose about as 
well as stone. 

(30) E. E. V. asks : What sized screw will 
it take to propel a fiat bottomed boat 20 feet long. 6 feet 
beam, and 5 iuches draught, at the rate of 3 miles an 
hour, with the screw two thirds immersed and running 
at the rate of 150 revolutions per minute ? A. You have 
fixed the diameter by the draught and immersion . 
Make the pitch such as to give 1,'0 the required speed. 
A stern wheel will, however, probably answer better 
for such light draught. 

(31) H. C. M. asks : What is the best way 
of removing lime scale in a locomotive boiler without 
injuring the latter, when the scale caunot be got at by 
mechanical meaus? A. Allow the water to become 
cool in the _boiler before blowing out. 

(32) W. O. asks how river steamers are pro­
pelled over bars. A, In some c ases levers are used to 
lift the boats over. and iu others they are pulled over by 
throwing out an anchor connected to a steam windlass . 

(33) C. A. L .  asks : What speed may be ex­
pected of a fiat bottomed stern wheel boat 8 x 35 feet, 
drawiug 1 foot of water. and having two slide valve 
(double valves) engines 4 x 12, with 150 Ibs. steam? A. 
Probable speed, 5 to 6 miles an hour. 2. How many 
square feet of heatiug surface will be necessary to fur­
nish steam enough with' forced draught? A. Boiler 
may have from 150 to 200 square feet of heating surface. 
3. If I set the boiler so that the fire can go all around it, 
will not that part of the shell above the water line be­
come too hot and injured before steam is got up ? A. 
By gettiug up steam slowly you will have n o  trouble. 
4. Will I have to pay a license for runniug such a b oat 
on the Missouri river? A. Yes. 

�titutifi t �tutri tnu. 
(38) C. F. asks how rancid butter may be I Crayon. J. W. Swarts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.067 Shot. canister. A. M. Sawyer . . . . . . . . . . . . . . . . . . . . . .  200.876 

made palatable, or at least improved. A. Rancid but- CUlt�vator, P. J. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200.955 Shutter fastening. J. C. KnoeppeI . . . . . . . .  200.921 
ter if boiled in water with a tenth part of ' new animal Cultn:ator, S. Gesley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201.001 Signal apparatus. G. L. Anders . . . . . . . . . . . . . . . . . . . . . .  200.963 
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' Curtam roller, J.  C .  Lake . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.023 Slasher. M. L. Hitchcock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201,014 e areoa WI 
. 

e lves e 0 1 S ranCI � y. an may e i Cutter head. C. M. Coulter . . . . . . . . . . . . . . . . . . . . . . . .  200.980 Soldering apparatus, F. S. Robinson . . . . . . . . . . . . . . . .  200.875 nsed for cookmg purposes, although Its fresh fiavor I Defiector and evaporator. hot air. S ,  B .  Sexton . .  201.054 Spring. car, C. French . . " . . .  " '  . . . . . . . . . . . . . . . . . . . . . .  200.860 will not be restored. A better way is to- melt the but- i Dentist's slab and bottle holder. E. F. Hanks " , ; "  200,889 Spring. vehicle, C. N. Schofield .. .. . . . . . . . . . . . . . . . . 200.877 
ter in a stoneware or enameled iron vessel over a wa- I Die for plastic substances. M. Carty . . . . . . . . . . . . . . .  200.986 Stamp. pneumatic fountain. Ronerts & Gary . . . . . .  201.048 
t"" bath, with an equal quantity of fresh animal ehar- Dough raiser. J. Whitehead . . . . . . . . . . . . . . . . . . . . . . . 200.957 Steam generator. W. S ,  Salisbury . . . . . . . . . . . . . . . . .  200.938 
coal . in coarse powder free from dust, and strain , Dredging scow hopper. R. Cartwright . . . . . . . . . . . . .  200.821 Stone. artificial. F. Koskul . . . . . . . ' . . . . . .  200.834, 200.385 
through a clean piece of uncolored fiannel. The but- I Drill. coal. Rigney & Hemingray . . . . . . .  ' . . . . . . . . . . .  200.986 Stone preservative compound. A. McLean . . . . . . . . 201.032 
ter may then be worked over with new milk and col- Drill. seed . O. N. Skaaraas . . . . . . . . . . . . . . . . . . . . . . . . . .  200.943 Stove. coal oil. Hailes & Gray . . .  " . . . . . . . . . . . . . . . . . .  200.864 
ored, if desired, with a little annotto. Butte� thus re- II D�llS. force feed for gr�in. A. J. M�rtin . . . . . . . . . .. 201.029 Stove. cooking, W. A. Strong. Jr . (r) . . . .  . . . . . . . . .  8.111 

d 'll t . Dnlls. force feed for gram. J . F. Wmchell . . . . . . . .  , 201.079 Stove (Jven. E. Bussey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.975 covere WI no remam iweet very long in warm ! Drilling machine. T. B. Jordan . . . . . . . . . . . . . . . . .  . 201.017 Stove pipe shelf, R. G. Yonge . . . . . . . . . . . . . . . . . . . . . .  201.081 weather, but this tendency towards rancidity is in a i Drum. heating, W. A. Swaren . . . . . . . . . . . . . . . . . . . . . 2OJ.948 Stove shelf. E, Bussey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200.974 
measure overcome by well salting it and adding a few ' Egg carrier. W. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 201.062 Strainer for milk pails. M. Campbell . . . . . . . . . . . . . . . . 200.976 
grains of sodium salicylate to the pound while work-

I' Elevator, C. H. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.037 Surveyor's tranSit, W. L. F , Martens . . . .  ,, , . . . . . . . .  200.886 
ing it. 'Elevator. J .  G .  Willard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.078 Syringe cap. E. Hagerty . . . . . . . . . . . . . . . . . . . . . . . . . . .  200,909 

(39) L. H. F. asks : 1. What is the thickest 
Engine for sawing machines. J. J. Carter . . . . . . . . . 200.895 Table. extension. J .  B Thurston . . . . . . . . . . . . . . . . . . 200.849 

" • I Engme. gas. J. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.970 Table. folding. W. H, {'almer . . . .  " . . . . . . . . . . . . . . . . .  201.042 
sohd armorplatmg put on vessels? A. About 18 mches. Engine. steam pumping. G. F. Blake . . . . . . . . . . . . . .  200.890 Table. kitchen. J. Bliss . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.891 
2. How thick bave such plates been rolled? A. 22 Engines for paper pulP. C. L .  Hamilton . . . . . . . . . . . 200,838 Table leaf support. G. T. Wallace . . . . . . . . . . . . . . . 200.954 
inches. 'I Envelope . W. L .  Benham . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200.853 Tea kettle. Menaar & Sangster . . . . . . . . . . . . . . . . . . . . . .  201.034 

Fabric. S. W. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.965 Telegraph. acoustic. T A. Edison . . . . . . . . . . . . . . . . . .  200.994 

I 
Faucet. Lillis & Rebasz . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  200.866 Telegraph perforator. etc .• T. A. Edison . . . . . . . . . .  200.995 

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN acknowledges 

with much pleasnre the receipt of origiual papers and 
contributions on the following subjects : 

Corroded Cannon Primers. By W. P. M. 
Fixation of Atmospheric Nitrogeu. By J. J. B. 
Steam Cannon. By H. S. B. 
Locomotive Sirokes. By F.  G. W. and E. S. N. 
The Rail Problem. By W. G. B. 
Utilizing Solar Heat. By W. A. 
Causes of Explosions. By C. 
Liverpool Engineering Society. By W. w. S. 
Saw Straightening . By S. R. 
Moon Rising in the West. By C. I .  
Air i n  Water Pipes. By W. B .  H. 

Fence post, A. B. Sprout . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.946 Telephone , J. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.060 
Fertilizer dropper. J .  Moltrip . . . . . . . . . . . . . . . . . . . . . . 200.837 Thill coupling. H. J .  Des . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.882 
File. bill. J .  E. Gormau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.004 Tobacco pipe. '1'. A. Van Norden . . . . . . . . . . . . . . . . . . . .  200.882 
File. postal card. A. Wie!. . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.077 Tool handle. J E. Parrish . . . ... . . . . . . ' . . . . . . . . . . . .  200,932 
Fire arms. nipple guard. N. Fretz . . . . . . . . . . . . . . . . . . .  200.999 Toy mouey box. Abell & Brecht . . . . . . . . . . . . . . . . . . . .  200.885 
Fire escape. J. C. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.870 Toy illuslcal instrmnent, L A.nderson . . . . . . . . . . . . .  200,964 
Fire escape. J. G. Richardson . . . . . . . . . . . . . . . . . . . . . .  200.854 Transom lifter. W B Mitchell . . . . . " • . . . . . . . . . . . . . .  200.869 
Fire escape, S. Root . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201.050 Twisting yarn into hanks. B S .  & A. Jennings . . . .  200.917 
Fire escape, N. Schroeder. . . . . . . . .  . . . .  . .  . . .  ' . . . .  200,878 Valve coupling for vacuum pipes. W. H Smith . . . 2oo.9t4 
Fire extinguisher. T. F Gilliland . . . . . . . . . . . . . . . . .  200.826 : Valve for steam engines. Cope & Maxwell . . . . . . . . . 200.855 
Fire kindler. Boote & Hechler . . . . . .  , . . . . . .  , . . . . . • . , 200,972 ; Varnishing machines, G .  Burns . . . . . .  , . . . . . . . . . . . . .  200,894 
Fire kindler. J. H. Prentice . . . . . . . . . . . . . . " . . . . . . . .  200.045 Vehicle running gear. J A. Hinson . . . . . . . . . . . . . . . . 201.0 13 
Fruit boxes, etc . ,  handle for. R E. Morey ' . . . . . .  201.036 , Vehicle running gear. I. H. )lnlford . . . . . . . . . . . . . .. . 200.872 
Fnrnace, boiler. 'V. Ayres . . . . . .  " . . . . . . . . . . . . . . . . .  200.815 Vehicle seat. spring back. E . Wilson . . .  " . . . . . . . . . . .  200.9f'.o 
Furnace. glass, J .  M Broofield . . ' . . . . . . . . . " . . . .  200.973 Veneer cutting machine. C. T, Fairchild . . . . . . . . . . 200.996 
Gas retort. J .  Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200.820 Vise, A P Thomps�n . . . . . . " . . . . . . . . . . . . . . . . . . . . . . 200.348 
Gas retort. charging scoop, T. H. Birch . . . . . . . . . . , 200.888 I Wagon running gear. I;' . Gordon . . . . . . . . . . . . . . . . . . . .  200.863 
Gate. J. Flinner . . . .  . . . . . . . .  . . .  . . .  . . . . . . . . . . . . 200.825 , Wagon running gear. W. Ulrich . . . . . . . . . . . . . . . . . . . .  200.952 Stovepipe Joints. By W. R. A. 

Dividiug Circles into Odd Numbers of Parts. By Gate. KeIter & Leicken . . . . . . . . . . .  ' . . . . . . . . . . . . 201.018 Wash board. C H. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . 200.852 
Gate, P. Philippi . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  200.840 Wash board. H. L. St. Clair. . . . . . . . . . . . . . . . . . . . .  201.063 T. S . M. 

Velocipede Brakes. By I. H. D. 
Extermination of Wild Beasts. By A. H. L. 
Fast Locomotive Building. By D.  Z. A. 
Atmospheric Telegraphy. By H. C. S. 
Smokeless Factory Chimneys. By J. C. E. 
Mitror Galvanometer. By A. F D. 

OFFICIAL. 

I N D E X  O F  I N V E N T I O N S  

Grain and middlings drier. E. H. Gratiot . . . . • . ' . �00.908 Washing machine, B. F. Comstock . . . .  , . . . . . . . . . . . .  200.896 
Grain binder. D. McPberson . . . . . . . . . . . . . . . . 200.868 Washing machine, Sievert & young . . . . . . . . . . . . . . . 200.942 
Grain separator. J Worick .. . . . . . . . . . . .  , . . . . . . . .  201.080 Watches. reversible pinion for. W .  P .  Huntoon . .  200.381 
Grate. De Cell & Jennings . . . . . . . . . . . . . .  , . . . . . . .  200,989 Watchmaker's oil cuP. E. R. Weber . . . . . . . . . . . . . . . .  200.883 
Grinding machine. C .  Riches . . . . . . . .  ' . . . . . . . . . . . . . .  200.035 Watchman's detecter. T . D. Osborne . . . . . . . . . . . . . .  200.928 
Harne strap loop. A. Ableiter. . . . . . . . . . . . . . . . . . . .  200.386 Water regulator. Mueller & Gross . . . . . . . . . . . . . .  200.871 
Hammock support. G. Wheeler . . . . . . . . . .  ' . . . . . . . . . 201.074 Water wheel. turbine, A. Bee . . . . . . . . . . . . . . . . . . . . . . 200.966 
Handcuff. Tower & Kahlke. . . . . . . . . . . . . . . . . . . . . 200.950 Water wbeel. turbine. G. A. Harbaugh . . . . . . . . . . . .  201.001 
Harvesting machine. Samuelson & Manwaring . . . . 201.052 Wheel and axle. car, J. M. Whiting . . . . . . . . . . . . . . . 200,834 
IIat folding device. A. C .  Fuller . . . . . . . . . . . . . . . . . . .  200,906 Windmill. F .  Robert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200,874 
Hat mirror. F J ., Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . 201 .016 Window. G . H. Gerken . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.907 
Hat pressing machine . A . C. Fuller . . . . . . . . . . . . . . . . 200.905 Wire cutting machine . 'V. E Stearns . . . . . . . . . . . . . .  200,947 
Heater. car. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201.061 Wrench. Berden & 'Varren . . . . . . . . . . . . . . . . . . . . . . . . . .  200.971 

FOR WHICH Heating apparatus. R. Freer . . . . . . . . . . . . . . . . . . . . . . 200,998 Yoke attachment. neck, Clemmons & Hills . . . . . . . 200,977 
Letters Patent or the United States _ere Hoe, cotton. J . lIf.  Moore . . . . . . . . . . . . . . . . . . . . .  " . • . 200,926 

Granted in the Week Ending 

March 5, 1878, 
Hoisting apparatus. C. E. Albro . . . . . . . • •  " . •  ' • • • • . . 200.961 
Hop picking box. W ,. Brooks , .  . . . . . . . . . . .  . . . . . . . . 200.892 
Hop picking machine, H. G. Locke . .  . . . . . .. . . . .  201.026 
Horse collar. P . J .  Schmitz . . . . . . . . . . . . . . . . . . . .  200.847 

AND EACH BEARING THAT DATE. Horses. implement for cleaning. A. A. Russell. . . .  201.051 
Hydrometer cup and tbief. C. Cox. . . . .  . • . .  ' . .  " . "  . .  200.981 
Insect powder blower. M Mark . . . . . . , . . . . . . . . . " '  . . .  200.924 [Those marked (r) are reissued patents.] 

A 'complete copy of any patent in the annexed list. Knitting machine. T . Langham . .  . . . . . . . . . . . • . . '" _. 201.024 
Knob attachment. W. Stewart . . . . . . . . . . . . . . . . . . . 200.880 CAVEATS, COPVRIG H'I'S, TRADE 

including both the ,specifications and drawings, will be Lamp chimney attachment. L .  D. B Shaw . . . . . . .  200.879 MARKS, E'J'C. 
furnished from this office for o n e  dollar. In ordering, Lamp. oil cook stove. H .  L .  House . . . . . " . . . . .. . .  200.913 

Messrs. Munn & Co . ,  in connection with the publica-
please state the number and date of the patent desired. Lamp. student, F. W. Platt . . . . . . . . . . . . . . . ... . . .  200,983 

Lamp globe. T. Walton . . . . . . . . . . . . . . . . . " " . . 201.072 tion of the SCIENTIFIC AMERICAN. continue to examine 
and remit to Munn & Co." 37 Park Row, Ne-", .

::��k City. Lathe hoad .  W. Krutzsch . . " . . . . . . . . .  201.021 Improvements. and to act as Solicitors of Patents for 
Adding machine . M. W Winkle . . . . . , . .  " . . . . . 200.911 Leather strap holder, D A. Johnson . . . 200.918 Inventors. 
Air compressing. etc., machine. I. Dreyfns ' ' "  200.901 Lightning rod connection. Smith & Hewitt . .  " 201.059 In this liue of business they have had OVER THIRTY 
Album. easel. J . C. Koch. Jr . ' " . . . . . . . . . . . .  . . . .  !!OO,922 Link and cross head, W J ackson . . .  , . . . 200.915 YEARS' EXPERIENCE, and now have unequaled facilities 
Alkalies. etc .• manufacture of. C LOwig . . . . . . , . . .  201.028 Lock. bag. R. Flocke . . . . . . . . . . . .  . .  . . . . . . . . . . .  200.904 for the preparation of Pateut Drawings, Specifications . 
Animal trap. J" A Palmer . . . . . , . . . . . . . . . .  ' . . . . .  200.980 Lock. seal. A, F. Wbiting . . . . . . . . . . . . . . . . . . . . . . . 201,076 and the Prosecution of Applications for Patents in the 
Auger. hollow, G N . Stearns . . .  , . . . . . .  " . . . . . . . . . .  201.064 Locomotive ash pan. J ,  B Harrison . .  " . . . . . . . . . .  200.910 _ .  

d S t C d d F  . C t ' M 
Axle box. car. W . H . & F . C  . .Burden . .  " . . . . .  " . . . 200.893 Loom temple. N . I. Allen , . . . . . . . . . . . . . . . . . . . . . 200.814 U mte ta es.  ana a. an oretgu oun nes . essrs . 

Axle box lid. car. J. Conner . . . . .  . , . . . . . . . . . . . . . .  200.854 Lozenge machines. T Robertson . . . . . . . . . . . . . . . . .  201.049 Muun & Co . also attend to the preparation of Caveats. 

Axl b I . I J Ed 200 903 Lubricator. axle F. W" Carpenter . . . . . . . . . . . " . . . .  _ ; 200.985 1 Trade Mark Regulations. Copyrights for Books, Labels, e OX , ve llc e , . SOll - _  • . • " • •  � • • •  " • •  , . , . . . . . .  , 
Bag holder. W. H. Dungan . . " . . _ _  . . . . . . . . . . . . . . . . 200.857 Lumber drier. A . McNeile . . . .  . . . . . . . . . . .  " . . . . . .  201.033 Reissues, Assignments, and Reports on Infringements 
Bale tie . R. H. Goldsmith . . . . . . . . . . . . . . . . . " . . . . . . 201.003 Lumber. machine for ripping. etc , . J. Du Bois . . . .  200.992 of Patents. All business intrusted to them is done 
Bale tie. !. A.  Kilmer . . . . . . . .  " . • . . • . . . . . • . . . . . . .  � " " 201.019 Magnet. electro. E. L Paine , . .  . . . . . . . . . • " . . . . . . . . .  2OO.�9 with special care and promptness, on very moderate 
Band cutter. wire. R. Hale . . . . . . . . . . . . . . . . . . . . . . . . . .  201.006 Meal bin. C . Raible . . .. . . . . . . .  " . . . " . . . . . . . . . . . 201.047 terms. 
Baujo. H. C. Dobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200,900 Mechanical movement. J. W Mullins . . . . . . . . . . . . . .  201.039 We send free of charge on application a pamphlet 
Bath. vapor. I. Jansen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.916 Medical compound. II & M, Hawkins . . . . . . . . , .  201.010 

containiu" further inform�tiou about Pate�ts and how 
Bed bottom and fire escape. W. U . Hoover . . . . . . . 201.015 Mill bed stone support. F , G . Wallace . . . . . . . . 231,071 

0 h d' t·  . T d M k 
Bed lounge. H. Richter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.845 Millstone driver. W .  E .  Sergeant . . . . . . . . . . . . . . . . . . 201.053 to pro?ure t em ;. Iree IOns concermng ra

. 
e ar s. 

Bedstead, invalid. A. Iske. . . . . . . . .  . . . .  . .  . . . . . . . . .  200.865 Millstone exhaust, F. Teepell . . . . . . . .  , . " . . . . . . . .  " 200.949 COPYrIghts. DeSIgns. Patents, Appeals. Relsmes. In-

Bee hive. J. W. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.931 Mop heads. etc . attachinll:. L. Grube . . . . . . . . . . . . . . 201.005 fringements. Assignmeuts. Rejected Cases. Hints on 
Bell. cal!. W. H. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.041 Motor. spring, E B Rice . . . . .  _ .  • .  . . . . . . .  " . .  2oo.84a the Sale of Patents. etc. 

(34) J. W. R. as1>:s :  1. What is the horse Boat. reversible dumping. J. L. Ke tcham . . . . . . . .  200,920 Mower. lawn, E A . Hildreth . . . . . . . . . . . . . . . . . . . . . . . . 201.012 F01'eiyn Patents.-We also send,free of charge. a 

power of a locomotive firebox boiler with 52 fiues. each 7 Bobbin winder. N. S . C. Perkins . . . . . . . .  , . . . . . . . . . .  201.044 Musical instrument. chart for. F. E . Mason . .  • .  201.030 Synopsis of ]'oreign Patent Laws" showing the cost and 

feet long by 2)4 inches? A. There is no standard for ra- Boiler. tubular. G. H. Pond . . . . . . . . . . . . . . . . . . . . . . . .  200.873 Nail rod machine. G. Gilbert . . . . . . . . . . . . . . . . . . . . . . 201.002 method of securing patents iu all the principal coun-

ting the horse power of a boiler. 2. Wbat is the horse Boot and shoe machine. T .  H. Thomas . . . . . . . . . . . .  201.069 Nozzle and spout. L. F. Betts . . . . . . . . . . . . . . . . . . . . . .  260.816 tries of the world. American inventors should bear in 
Boot and shoe machine. W. Corney . . . . . . . . . . . . . . . 200,979 Nut. A. Wieting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 200.959 

mind that, as a general rule. auy invention that is valu-power of a l0 x 22 inch engiue? A. Multiply the area Boot and shoe. metallic nail strip, W .  F. Prusha. 200.839 Nut lock, G .  W. Goodwyn . . . . . . . . . . . . . . . . . . . . . . . . 200.862 . h '  . th n of the piston in square inches by the mean pressnre in Boots.etc .• sole protector. H. E. Van Benschoten 201.070 Obstetrical support, J. Loree . . . . . . . . . . . . . . . . . . . . . . .  201.027 able to the patentee m t IS country IS wor equa y as 

lbs . per square inch, and by the pistou speed in feet Bottle stopper. J. W. Curtis . . . . . . . . . . . . . . . . . . . . . . . . 200.984 Organ. reed, G. Woods . . . . . . . .  , . . . . . . . . . . . . . . .  200.850 much in England au� some ot�er forei� countries. 

per minute, and divide the product by 33,000. 3. How Bottle stopper. A. F, Dietz . . . . . . . . . . . . . . . . . . . . . . . .  200.991 Padlock, H. A. Deraismes . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.990 Five patents-embracmg CanadIan. EnglIsh. German . 

much coal per day of 10 hours would the boiler use ? Bottle stopper. W. H. Hicks . . . . . . . . . . . . . . . . . . . . . . . . .  201,011 Pail. R. H. Stilwell . . .  . . . . . . . . . . . . .  . .  . . . . . . . . . . . . 201.066 French, and Belgian-will secure to an inventor the ex-
A. With a good draught such a boiler should burn from Bracket. show. C . M. Websler . . . . . . . . . . . . . . . . . . . . . . 201.073 Paper folding machine. Nordblom & Hansen . . . . . 200.838 clusive monopoly to his discovery among about ONE 

12 to 15 1bs. of coal per square foot of grate per hour. Brake for light vehicles. C .  H . Weiss . . . . . . . . . . . . . .  200.956 Passenger register. S . Hastings . . . . . . . . . . . . . . . . . . . .  201.009 IIUNDRE'oD AND FIFTY 'lILLIONS of the most intelligent 

I wish to pump water 100 feet incliued up 450 . Can I Brake , wagon, R. D. Adams . . . . . . . . . . . . . . . . . . . . . . . . .  200.887 PhotographiC negatives. G W .  Stigleman . . . . . . . . . 201.065 people in the world. The facilities of business and 

do it with a common suction pump that carries 1 inch Bread. etc . •  iIDPlem<:nt for cutting. L. Quigg . . . .  201.046 Piano case and frame. G. Woods . . . . . . . .  _ . . . . . . . . . . 200.852 steam communicatiou are such that patents can be ob-
d t ·  th t f Buckle, G. W. McGIlI. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.867 Picture frame. F. H. Moore . . . . . . . . . . . . . . " . . . . .  201.035 

tained abroad by our citizens almost as easily as at pipe by
.
placing the ?ump half way an ge tmg a ar Burglar alarm, H. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.003 Plane, bench, H. P. Taylor . . . . . . . . . . . . . .  , . . . . . . . . .  201.068 

home The expense to apply for an English patent i s  by suctlOn an� forCI�g the other
. 

part ? A .  You can�ot I Button. W. T. Farre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200.824 Planter. cotton. W. H . Bowman . . . . . . . . . . . . . . . . . . . . 2oo.9� 
75 ' Germ an. $100; French , $100; Belgian, $100; Cana-draw water. m ordmary practIce, through a vertlCal Buttons. fastening plate for shoe. G. Conover . . . .  200.978 Plow. H. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.861 :$ • 

height much exceeding 27 feet. Cake cutter. J. Wbitehead . . .  " . . . . . . . . . . . . . . . . . . . .  200.95ir Plow colter. J. pierpont . . . . . . . . . .  " . . . . . . . . . . . . . . . . 200.842 dian. $50. . . 

(35) T. N. C. asks : Is there any well tested 
and established system of gas making by which half a 
million feet of heating or 200,000 feet of lighting gas 
can be made from a ton of pulverized coal by aid of 
steam ? A. No. By Lowe's process about 43,000 cubic 
feet of combustible gas is obtained per ton of anthra­
cite coal expended. This inclndes the fuel used nnder 
the steam generators. 

(36) W. T. N. asks : What is the mode of 
preparation of sodium sulphydrate, and how is it  kuown 
commercially? A. The pure salt is prepared in the lab­
oratory by passing hydric sulphide gas through an 
aqueous solutiou of pure sodium hydrate to saturation. 

Commercial sodium sulphide consists almost invaria­
bly of the higher sulphides. mixed with sulphite. hypo­
sulphite, and sulphate of sodium. 

(37) W. R. R. asks : How can I make in· 
delible ink for marking clothing? . A. India ink ground 
up with a little good writing fiuid makes one of the best 
indelible iuks known. 

What will preveut plaster of Paris moulds used in 

vulcanizing from cracking in the dry heat ? A. Dry the 
mould thoroughly in an oven and impose in an iron 
tQrm, 

Can for transporting liquids. J. Graves (r) . . . . . . . .  8.113 Plow regulator. D. M. Johnson . . . . . . . . . . . . . . . . . . . . .  200,,919 Copies of Patents.-Persons desIrmg any patent 
Car seat. E . B. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.Ob6 Plow. shovel. T. W. Boyle . . . . . . . . . . . . . . . . . . . . . . . . .. 200.819 ismed from 1836 to November 26. 1867, can be supplied 
Carpet cleaner. C. Cummings . . . . . . . . . . . . . . . . . . . . . . .  200.822 Plow, sulky. J. C .  Leidy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 .025 with official copies at reasonable cost. the price de · 
Carriage. child's. G. W . Pearce . . . . . . . . . . . . . . . . . . . . . 201.043 Plow. sulky. J. Pierpont. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.841 pending upou the extent of drawings and length of 
(Jarriage toP. shifting. C. Easterling . . . . . . . . . . . . . . . .  200,858 Pneumatic. etc .• apparatus. J . W . Hyatt . . .  . . . . . .  200.914 specificatious . 
Carriage. safety top. J. Curren . . . . . . . . . . . . . . . . . . . . . .  200.856 Pocketbook. G. W. Amesbury. . . .  . .  . . . . . . . . . . . .  200.962 

Any pateut issued since November 27. 1867, at which 
Carriage. shade. H. S . Smith . . . . . . . . . . . . . . . . . . . . . . .  200.945 Policeman's club. J . Christman . . . . . . . . . . . . . . . . . . . . .  �00.987 

t' th P tent Office commenced printing the draw-
Cartridge. G .  W. Evan s . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.995 Printer's quoln. G .  D. Whittlesey . . . . . . . . . . " . . . . .  Wl.075 . 'me � :pecificatiOnS may be had by remitting to 
Cartridge box. J. W. Frazier (r) . . . . . . . . . . .  . . . . . . . .  8.112 Printing machine. rotary. G. Newsum . . . . . . . . . . . . . .  200,927 mgs an • 

Cartridge loading device. E. Schenck . . . . . . . . . . . . . .  200.846 Printing press, W .  H. Goldin . . . . . . . . . . . . . . .  " . . . . . · · 200.887 this office $1. . d '  1836 Center board for vessels, L. Read . . . . . . . . . . . . . . . . .  200.934 Propeller. S. Tragheim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2811,951 A copy of th e claims of any pateut Issue smce 

Chair. folding. J. E. Wakefield . . . . . . . . . . . . . . . . . . . . . .  200.953 , Pump. lift and force. N .  Malmquist . . . . . . . . . . . . . . . . 200.923 will be furnished for $1. . 
Chair. rocking. G. Roeder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.997 : Pump. steam vacuum. D. M. Terry . . . . . . . . . . . . . . . . .  200,881 When ordering copies. please to rem}t for the same 
Chest. apparatus for developing. D .  J. Mosher . . .  201,038 Radiator. steam. J .. H. Cunningham . . . . . . . . . . . . . . . . 200.983 as above. and- state name of patentee, title of inven-
Churn. C. Farmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200,997 Railway. elevated. A. Brandon . . . . . . . . . . . . . . . . . . . . . 200.969 tion aud date of patent . 
Churn. revolving box. E . P. Conser . . . . . . . . . . . . . . . .  200.897 Refrigerator box. G. D. Cunliffe . . . . . . . . . . . . . . . . . . . :. 200.982 A 

'
pamphlet. containing full direction s for obtaining 

Churn. power, A. W. Decker . . . . . . . . . . . . . . . . . . . . . . . 200.988 Safe . burglar pro.o
f. G . L. Damon . . . . . . . . . . . . . . . . . .  200.823 

United States patents sent free. A handsomely bound 
Cigar pipe. J. G. McCarter. . . . . .. . . . . . . . .  . .  . .  201 ,031 Sash b�l • .nce . Shmkle & Stambaugh . . . . . . . . . . . . . . . . 201.055 

Refer�nce Book ilt �dges, contaim 140 pages and 
Cigar wrappers. forming. O . A. Bishop . . . . . . . . . . .  200,889 Saw mIll head block. J . S .  Schofield . . . . . . . . . . . . . . . .  200.940 • g . t t ·  
Cigarette. C .  G .  Emery . . . . . .  . . . . . . . . .  . .  . . . . . . . . . . .  ZJO.859 Saw teeth securing insertible. N. Johnson . . . . . . . . 200.883 many engravings and tables Important 0 every pa -

Clock. cosmographic. Henard & Lasnier . . . .  , . . . . . .  200.830 Sawing m�chine . Dixson & Records . . . .  . . . •  ' • . . . .  200.899 entee and mechanic. aud is a useful han� book of refer-
Clothes pounder. K. A. Eddy. . . . . . . .  . . . . . . . . . . . .  200.902 Scraper. earth. B .  Slusser " . . . .  " . . . . . . . . . . . . . . . . . . . .  201.057 ence for everybody. Price 25 cents. maIled free. 
Coffee polishing machine. H . O .  Bloom . . . . . . . . . . . .  200.817 Scraper. revolTIng earth. B. Slusser . . . . . . . . . . . . . . . .  201.058 Address 

mmm & CO .. Collar aud cuff. Sanborn. Kanouse & Sanborn . . . . . 200.939 , Semolino. etc .• to f1Ol�r. reducing. R. Frost . . . . . . . .  201.000 
Cooler. liquid. C. A. Maus . . . . . . . . . . . . . . . . . . . . . . . . . . .. 200,925 1 Sewer trap, J. L. Knight . . . . . . . . .  . .  . . . . . . . . . . . . . . .  201.020 
Corset. L. S. B0l1ree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.967 i Sewing machine motor, I. E. Myrick . . . . . . . . . . . . . . . .  201,040 
Corset. I . D. Warner (r) . .  . . . . . .  . . .  . . .  . .  . . . . .  . .  . .  . .  . . .  8.114 i Sheep wash. Scott & Skene . . . . . . . . .  , . . . . . . . . . . . .. . 200.941 
Corset stays. etc . •  wooden. J. G .  LaFonte . . . . . . . . .  201,022 i Shingle cutting machine. A . I. Hogan . . . . . . . . . . . . . . 200.912 
Crane. J. M. DeCelis . . . . . . . . . . . . . , . . . . . . . . . .. . . .. . . . .  2OO.8Il8 Shoe, H. Band . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  200,818 

Publishers SCIENTIFIC AMERICAN. 
3?' Park Row, N. Y. 

BRANCH OFFICE-Corner of F and 7th Streets, 
Washington, D. C, 

© 1878 SCIENTIFIC AMERICAN, INC



APRIL 

l .u�Hle r'aue, each insertion • • •  'Ja cents a ]ine . 
Back Pafl:e, eacb insertion - - - - $1.00 a l ine. ,About eight words to a line.) 
liJnqraving8 may head advertisements at the same rate per' line, by measurement, as lhe letter press. Adver­

tisements must be received at pubUcation Office aE earty 
as Thur8day rrwrning to appear in next w8ue. 

A VALUABLE PROPERTY FDR SALE 
�n�6��gi�f i��p����g! ��n� :�U�����wj�:, Cg��l. 
ti�b:re�iV:fth a�e���\�ms�ru���e!nd ��� Wg;Nl. 
i n  connection therewith is a first-class water Power Saw Mill, Seven Dwellings, Store House, Blacksmith and Carpenter ·Shops, and other improvements. Pro .. 
e�c{�ec��a�:s.m¥�e���ti';!t�i�iW� t:�il!�g�;e �;:rtK: manufacture of lumber and bark extracts a rare op­portunity is offered.. For further particulars, address FRANK L. JONES, Owego, Tioga Co . . N. Y. 

" itutifi ·t �tUtri tau. '-37 

Hand & POWBf Moldin� MachinBs. rH�JUt!!{� �E�!!�»INqo's 
TO FOUNDERS 

. R 0. S E S I n  Brass Grey and Mal leable I ron Castmps We de.liver Strong Pot Roses, suitable /or immediqt. , . ' . D . ��:[��fe:����:!h�:;1�rfi:6�Fec:-f,\-g��ls; 1 � f� d
ig 

The only MoldIng MachIne that can be used for $3 : 26for !!llt�,3.j for!!ll5 :.!5for !!ll !0 : 100 3. 
. • Sena for our NE ." GUIl)E '.1'0 ROSE CUL E, 

wIth UnSkIlled labor. Address alJd cho?se fr0'!l 0ver 5QO fjne�t sorts. Our Great Spe­
CIalty '1,8 growwg and d'tstr'tbu,t1:!!.g Ro.<Jes. THE DINGEE 

AX�XN c;t:) DB.. U��OND, " CONAlU> CO.,R08e.G!rowers,West Grove,Chester(Jo.,Pa. 

Patentees and Sole Manufacturers, 
x.. 0 U:J: S"V'Xx..x..E, � V. Reverse Motion 

THE DRIVEN WELL. 
Town and County privileges for making n:r:ivell 

Wells and selling Licenses under the establIshed 
American Driven Well l»atent, leased by the year to responsible parties, by 

W M .  D. A N D R E W S  & B R O . ,  
NEW YORK . 

The George P lace Machinery Agency 
MaclIinery of Every ne�on. 

121 Cbambers and 103 Reade Streets, New York. 

Pond's Tools, 
Enl.\ i 1. e  L athes, Planer!" D" ills, & c .  

Send for Catalogue. DA VID W .  POND, Successor to i LUCIUS W. POND. W o rcester, Inas... ; 

S3GOLD PLATED WATCHES. Cbeape; t in the known world. Sample lV atch Free to 
Agents. Address, A. COULTER & Co., Chicago. 

E A G L E  F O O T  L A T H E S ,  
Improvement in style. Reduction In prices April 20th. Small Engine I.-athes, Slide Rests, Tools, etc. Also Scroll and Circular Saw Attacbments, Hand Plan­ers, etc. Send for Catalogue of outfits for Amateurs or Artisans . 

WM. L. CHASE & CO., 
95 & 97 Libertv St . •  New York. 

� � 
Paneling� Ya. 
riety M o u l d i u g  
&; Dovetai l i n g  
Machi n e .  Cuts 
Panels of any 
design or style 
vi mould in tbe 
solid wood with 
neatness a n d  
dispatcb . 

Is a first-class 
& 

LATEST and Best Books on Steam Engilneering. Send stamp for catalogue .  r. Keppy, Bridgeport, Conn. THE UNION IRON MILLS, PIttsburgh, Pa. , Manu· 
---- �--- ------ -- facturers of improved wrought iron Beams and L a t h e s ,  P l a n e rs,  S h a pe rs 
LADIES 'i"J'd';:!,��eE�tIg��lv�,'arcg:\r�\\ha�,�ii�: GjE��r:r�a�tf!\1��iCb bas taken place in the prices of 

��Wi�E�ir8b�ailtJi1Br���,������s��ocg�1�1�ec�hoe� 
Drills, Bolt and Gear Cutters, Milling Macbines. Special Macbinery. E. GOULD & EBERHARDT, Newark, N. J. IRON WOHK ING TOOI$.  

W ATCHE S Wa:b:'��ifebi�� tg�n�����"e�� with prices on 100 Waltbam Watcbes of all grades, in Solid Gold or Silver Cases. Watches sent to all parts of the U. S. to be examined before paying any money. A few Agents wanted ; send two 3 cent stamps for Agent's Private 'rerms. N. H. WHITE, Newark, N. J .  

cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
��r��ii��J!���h r:f�r������ Po�e:;;lfc:ig� o�r l:t��! 
�'WJ��fl�iWi�d'6tC�1.11,ilJwe B7£bt'i�\¥it:'l'IT,! 

Wood-Working Machinery, 
Such as Woodworth Planing, Tonguing, and Grooving 
l\�6���e�e�0�nie��ct\����sl\fo�rs����o��n��f�;,t �� ¥te-Saw Machines, and Wood-Working Machinery genem 

OWing to the recent further break in prices, which must soon advance, we can to-day make extraordinarily low fiWi't'E ItJt�:l"irltws&e�O�f�f�.;)�f��;�ers. 
Boston. IUa ••• 

-----------�----- --

cost of Insurance avoided,and the serious losses and in-
LOWE'S GAS-BURNING B 0 I L ER S . �rr.;��flg�stFu��J��f�f;��:<I,.�ai�f���r1l'I�st�g;l�eif�� Eleven years' success. Process for gas combustion is believed, that, were owners · fully aware of the small in construction of _ boiler, and as durable, and, with difference which now exists between the use of Wood Lowe's Superheating Steam Drum attached, les8 fuel I and Iron, in many cases the latter would be adopted. 

rally. Manu��\Vli'jgJ'iY. RUGG & RICHARDSON, 26 Salisbury Street, Worcester, Mass. (Sbop formerly occupied bv R. BALL & CO.) 

Baker Rotary Pressure Blower. 
(FORCED BLAST ) 

Warranted superior to any 
(of any kind), and first cost, will do t.he work, than a:p.y I We shall be pleased to furnish estimates for all the Beams 1120 0 ��lp�!1J.o�:�

e
��d��I�:S�

t
�� ����:i�: ���� �:fe�f ���£:r 7! :;��ITiet��eg'�v�t��fir!g1��a ! C"nomcopsltetmea' fyo!tagK�C��i!Cs��rl�::�:sol���;�se difference Expenses paId. Permanent employ, . men�. address S. A. GRANT & CO., 

W'l¥s�W. ��ia��CJ��Ct��J1�fI:\II:�'i�r���d E��:!r:' _____ C_A_R_N_E_G_I_E_, _B_R_O_S_._&_C_O_._, _P_it_t_sb_U_r_g_b_,_P_a_. ____________ .,_4_, _6 _"'_8_H_o_lIl_e_S_,_ • •  _C_i"_c_w_U_"_U_, 0_,_ 

other. 
WILBRAHAM BROS. 

2318 Frankford Ave. 
PHILADELPHIA. 

'Stee l Name Stall1Ps. 
N.  Y .  STENCIL WORKS, 8 7  Nassau st.,  N .  Y. 

VALUABLE PATENTS For Sale. (No. 199,991. Feb. litlI, 1 S,.IS.) Pearson's Improvements in Wax-Thread (Lock Stitch) Sewing Machines. For Boots, Saddlery and Mill Band s. Offers for above for tbe States and Canada to be sent to PEARSON & CO., Chadwick St. , Leeds . England. 

i'u\�� tN�mE BUJ :� 'WETHER I LLS I M PROVEM 

METAL, PAPER, or LEATHER 

The Umnire Measuriu[ Jar. 
An indispensable requisite in every kitcben and bakery for measuring. in­stead of weighing, sugar, flour, etc. , and for Hquids by the qua.rt, pint, and fluid ounce . Samples sent by express on receipt of � ���t.7r by mail, postpaid, on receipt of 
Agents Waute(l. Address UMPIRE G L A S S  (JO., 

100 W��AS�� p�it!tI,;�g�'pa. 
MILIT ARY AND SPORTING GUNS. 

�;:tf�afo�:;",:ii'�d ;:f[g�;� ��fm;imJ:,?���t��t";:�� arrangement for firing either ban or shot, and Revolvers, with side motion of barrel, are recommended by N. v. DREYSE'S GUN WORKS, Price lists Elent gratis . Sommerda, Prussia. 

PUMPING �ider Compression En-
gIne. No steam, nOIse, 

• or danger. Especially for snburban residences. Pumps 2,(0) to 200,000 gallons water per daCAIlIMEYER & SA YER 93 Liberty St., N. Y. 

HOW TO BUILD A OHEAP OATAMARAN, 
with Malay Rig. Four illustrations. Full directions for construction and dimensions of a simple, fast, handy boat in actual use. Contained in SCIENTIFIC AMEHICAN SUPPLE:liRNT No. 1 1 ,.. Price 10 cents. Also, in same number, description and ·full dimensions of the new yacbt Intrepid. To be had at this office and of all news­dealers. 

STEA M PUMPS. -Isochronal-and-Positive-New Valve Motions. COPE & MAXWELL M' F'G CO., Hamilton, O. 

857 60 Agent's prOfits per week. Will prove 
'. , - . . it or forfeit $500. New articles, just 

.. ' . •. patented. Samples sent free to all. Address W. H. CHIDESTEl!, 218 Fulton St., N. Y. 

B LAKE'S STO N E  A N D O R E  B R E A K E R A N D  C R U S H E R .  5250 Oayear. Agents wanted everywhere. 'Bu&" iness strictly legitimate.Particulars free Address J.WORTH & Co., St. Louis, Mo. For breaking hard and brittle substances to any size. Eri9-orsed by the leadinc5 Mining, 
'i�:rp��:J�f::::':;:2r���I�:�gi���:������J�e�

e
oYr��������:�tfgeFh�h�f�ha��re��ies. 

A NEW SIZE FO R  PROSPE(JTING ANn I,ABORATORY lI SE. � ALI. STONE CRUSHERS not made or licensed by us, containing vibratory convergent jaws I C E - H O U S E  AND REFRIGERATOR. 

=�:�ls��: �1n1!:t:i��������atl�:Vhl�d��s infringements on our patent, and makers and Directions and Dimensions for construction, with one illustration of cold house for preserving fruit from season to season. The air is kept dry and pure through­out "the year at a temperature of from 34° to 36°. Con­tained in SCIENTIFIC AMERICA N SUPPL1:IlMENT No. 1 1 6. Price 10 cents. To be bad at tbis office and of all news­dealers. 

B IJAKE CRUSHER CO., New Haven, Conn. 

PATENT M I NERAL WOOL. 
Incombustible. The best non-conductor. For illustrated description see SCIENTIFIC AMEHIOAN of January 12th. 

A. n. E LBERS, 26� Broadway, N. Y. 

EVERY DESO RIPTION OF STEEL, IRON, 
and Brass Screws for Machinery. Send for new cat-alogue. L. F. STta��li�;rn �t�.?el, New Haven, Ct. 

S N Y D E R'S 
" L i tt l e  C i a nt " STEAM ENGINE. 
For Farmers, Machinists, Printers, and all requiring Ligbt Power. 

Sizes from One to SIX H. P. Prices for Engine and Boiler complete, from $150 to $450. We make tbe Strongest Bmler and tbe Best Engine in tbe country. Call at our Factory and examine, or send for free Illustrated and Descriptive cata�W'YeDER BROS. , 94 Fnlton St., New York. 

2d  Hand Punch and Steam Hammer. One large Sbear and Puncb. Will cut 1� in. irOn. One Dudgeon dOUbliI¥'l!l:'t'i.�it'k�H.i''i5o.e'i3�J:'on, Mass . 

SALESMEN $12 5 A Month and Expenses "lIiug tu DEALERS CIGAnS SAMPLES FREE. Send 30. STAMP to WANTED insure answer. B.  FOSTER & CO . Cinoinr '1 . 0  
NEW ROAD L O O O M O T I V E S ,  B Y  
Marshall, Sons & Co. General description and one en­graving. SUPPLEMENT No. 56. 10 cents. 

OR, SELF-PRESERV 
.P.!o� I F  E ,  �MOdel ��[��

S
�

f
S.  

lis'h':8.b'i¥1�e:�Pait�;��n��it\��1�gr:;��f,':'b,!;JtU��prg� ----.� C A S  T I N G S 
English language, written by a physician of great experi- � � for making small ence, to wJ:om was 3;warded a .gO}d and jeweled med�l M.odel !3team EnlPnes 1 1-2 in. bore, S in. stroke, price, $4; 
�JI �;i������lp���i�:�te�O�t:i�o�� 1;�7������e�6�� I ��;�f��o��ri'ath�S s��Y�15 ��ra!lO, ��; W�:er: ��� than 5( valuable prescriptions tor all Forms of prevailIng Parts of Models. All kinds of Small Tools and MaterialS dIseases, the result of many years of extensive and sue- Illustrated Catalogue Free. -
��f�!�nf;$���Ce"nt � ,l:�fl:s'Tt�u£�n��nF£'a�C�t c���� ; GOODNOW & WIGH'l'MAN,23 Cornhill, Boston. Mass . 
" No person should be without this valuable book. /}'he author is a noble benefactor." An illustrated sample sent to all on receipt of 6 cents for postage. Address DR. W. H. PARKER, 4 Bulfincb St., Boston. Tbe author may be consulted on all diseases requiring skil1 and experience. 

SPARE THE CROTON AND SAVE THE COST. 

M A R K Your Linen witb Clark's Indelible 
Pencils. Sold at all stationers'. 

BETON OON ORETE IN ARORITECT-ure and Engineering, with 20 illustrations . Beton Bridge ; Erie R. R. Portagp. Viaduct repaired with Drl'ven or Tube Wells Beton ; Beton Dwellings and Fount",in, Brook!yn .... N. Y.; Beton Church j Beton Culvert LIll1ng, ErIe .tt. R. ; Beton Arches ; Church Tracery, &c.j Beton-lined RaU­furnished to large consumers of Croton and Ridgewood way Tunnels j Beton Pd,vements; Crushing Strength Water. WM. D. ANDREWS & BRO., 414 Water St., N.Y., I of Beton : Superior Strengtb of Betou Arcbes , etc. who control the patentforGreen'sAmerican Driven Wel1. Contained- in SCTF.XTIFIC1 AMF,RTCAN SUPPL"EMENT, No . 
_____________________________________________ M��w:J!�Iei�. cents . '1'0 be bad at tbis office and of 

H A ROGERS M A C H I N I S TS' S U P P L I E S ,  
• • .  , B est a n d C heapest, 

::L9 John.. S't:ree't, N". "Y_ 

BRADFORD M I LL CO. 
Successors to  Jas. Bradford &: Co. MANUFACTURERS OF 

French Buhr Millstones, 
Portable Corn & Flour  M ills. 

S m ut Machines, etc. 
Also, dealers in Bolting Cloths an. 

General Mill Furnishing. 
Olllce & FBCtory, 158 W. 2d St, 

CINCI N N A'.·I, O. 
J.R.Stewart,Pre8. W.R.Dunlap,8ee. 

SENT ON APPLICATION. 

" OLD RELIABLE. " TO KNOW ALL 
about the Best Pump for Paper Makers, Tanners, Con-
t���i���gae�� {���£r;��fl;'coe�dcf8� :ll�ra:i':,ts�le�W.�: 

R I S D O N ' S  I M P R O V E D  
TURBINE WATER WHEEL 

of Turbines at Centen­ljl:X:P��lti<;rl"tlle
Ci���l!;��ltS at all stages 

T. H. RISnON & C O . ,  
Mt. Holly, N. J .  

1I1annfactnrers of 1IIlLL �IACHINER Y. 

OTIS' M:�hi���y. , orIs BROS .  <Ii; CO. ,  No . il48 BrOlldway, New York. 

EVERYTHING IN THE LINE. 

R APIn 

A D D I T I O N .  
Wonderfnl Invention. 

Art of Adding Figures from left to rigbt ; or from middle either way ; or Six Columns at one time ! Done as quick 3S Thougbt ! Sent 
to any address on receipt of 
Prl-Wil:Lrl�sFURNISS. BataVia, Genesee Co., N. Y. 

SPANiSH CEDAR 
CIGAR - BOX LUMBER ! 

Fi n i s hed R eady fo r Use.  
First (!uality at 3!J4c. Second Quality at 2!J4c. 

PO PLAR-1 '!J;. Quality at $11i per IU. Feet ; 2d 
Quality at $13.liO per lll. Feet. 

BUNDLING AND CARTAGE ADDITIONAL. 

Above prices will remain until advised . No order re­ceived for less than 1,000 feet . 
GE O. W. R E A D  & CO., 

1S6 to 200 Lewis St., New York. 

J ENN ING S '  WATER CLOSETS ! 
PRICES REDUCED S END FOR C IRCULAR '  
94 BEEKMAN STREET NEW YORK' 

BAILEY'S PATENT 

Hydrants & Street Washers. 
Tbe best and cbeapest In tbe market. Plumbers send for circular and prices to 

Bailey, Farre l l  & Co. , 
Manufacturers of 

Water, Gas & Steam Goods 
PITTSBURG, PA. 

OOVERED BARN YARD AND FARM 
Buildings. Description and 4 illustrations of a Covered Homestead on a Norfolk (Eng.) Farm . Directions for Construction and Dimensions. Also How to Construct a Covered Barn Yard, with engraving, dimenSions, etc . SCIENTIlHC AMERICAN SUPPL.KMENT, No. 1 1 8. Price 
10 cents. To be bad at tbis office and of all newsdealers' 

:O .A.  N"Bp'.;:�,!e�r:!l �r����'!'�: Mannf'� 'by the HULL & BELDEN CO., Danbury, Ct. 
SHEPARn'S CELEBRA'l'ED 

$�O Sc r ew Cutti n 2:  Foo t  Lath e ,  
Foot and Power Lathes, Drill Presses, 
�Ctt��h�!fi{ti�6h���s�,:r��d��is�T�t� Drills, Dogs, Calipers, etc. Send for , catalogue of outfits for amateurs or artisans. 

H. L • . SHEP ARn & CO., ISS. 90 & 92 Elm St� 
Cincinnati, uhio. 

© 1878 SCIENTIFIC AMERICAN, INC



Iu�ide Palle, each inMertion • •  75 cents a line. Back Pall'e, each insertion • • •  1IH.OO a line. (About eight words to a line.) 

$citutifi c �-tutri tau. [APRIL 1 3, 1878. 

" STROUDSBURG, P A. 
,.,.. E M E R Y  W H E E LS A N D C R I N D E R S .  

Engravings may head advertisements a t  the same rate 
per ;t108, by measurement, as the . letter press. AdVer- \ 
tisements must be received at publication office as early 
as T I/,u.rsday morning to appear in next issue. i 

• 
� .  J 0 11 

THE TAN ITE 00., 

�r � � AovfRTIs[RSY���� Cnt Brass Gears, list free. Grant, 94 Beverly St., Boston. 
Randol p h ' s  N ew D itcher. 

Reversible,Double Ender. Doingwork 
gi �t�y St������'it��!���iia:g ��:: than $10 per day to run, doiug from $100 to $140 work. Circulars from RANDOLPH BROS. , 111 Broadway, New York. 

----------������ 
WILSON'S NEW YORK CITY 

C O PA R T N E R S H I P  D I R E CT O R Y .  
1 "78·1879. Vol. XXVI. 

Contniuiag ehe names of all copartnerships, special and otherwise obtained from reliable sources, neatly com .. piled an.! arranged in alphabetical order, just from the press, 18 now ready for delivery. Very useful to Law .. Yf',rs, Bankers . Merchants, and others. Price $�, and will be sent by mall, postpaid, on receipt of price. Addre"s orders to 
THE TROW CIT Y DIRECTOR Y  CO" 11 Univel'sity Place, New J' ork. 

In preparaUon : WILSON'S BUSINESS DIRECTORY, VOl. XXXI., for IB7B-9. 

Jarvis Gas Consuming Furnace. 
For Setting Steam Boilers. Will burn screenings with small mixture of soft coctl without blower .  also green wet 

�: .. Jv;,r�[J����le�g�����sA':�r '{}�¥'5�� 1�:,�.Ch steam 
Boston, Ma.ss . -----------------------

IRWELL RIVER BRIDGE, MANCHES-

When their advertising is properly placed For hat of best medIums, address 

ED WIN ALDEN'S A�V::�lg��G 
L I Q U I D  P A I N T S 1 7 4  ELM STREET, C INOlt>lNATI,  O. � Best rates 7,n the best papers.� 

• I .... for catalogue. Estimates and information rr .. 

P u re ,  U n d i l uted Pai nts, Fu l l  Body a n d  
U .  S .  Sta n d a rd M easu re. 

F u ll 

No other I,'aints for structnral purposes equal ours in richness and purity of color, covering capacity, and dnrability. ,[hey are especially adapted for exposed WOOd and iron, but are eqnally desirable for inside and general work. Two coats of these paints form a handsomer and more durable protective coating than three coats of the best white lead and linseed oil, or any other paints in use. We can therefore guarantee a saving of from 20 to 40 per cent. of the usual cost of painting. 
I¥F The contract for supplyin,q paints for the Gilhert Elevated Railroad of New York City was 

awarded to us. This is the largest contract ever made for painting any single structure in this 
country . "'ilIl. 

ROOF PAINT-for tin and shingle roofs, iron work, agricnltnral implements, fences, out-bnlldings, etc. 
We guarantee thM to be a better aM more economical paint than has ever before been offe;red to the pub!i<; for Sinn,1M 
purposes. 

I¥F This Paint was used with entire success, when an others fm7ed, upon the roof of the Exhibition 
Buildings at Philadelphia, the lar,qest area of 'Tin Roofing in the world. "'ilIl. 

FIRE.PROOF PA INT-for the protection of inside wood-work of factOries, bridges, boller rooms, and 
othe;.o;ooden structnres In danger of ignition from sparks, Cinders, or fiames. 

I¥F '1 his .l' aiut has been apptied to more than four and a half acres of woodrWQ1'k in the two immense 
Dry Goods Stores of Messrs. A. 1: Stewart &; Co.,  of New YQ1"k City."'ilIl. 

P AT E N TS SO L D. 
For terms, address EUROPEAN and UNITED STATES 
PATENT EXCHANGE, 200 Broadway, N. Y. Box 2801. 

R OCK DR I LL ING MACH INES 
A N D  • 

AIR C O M PRESSORS. 
MANUFACT URED BY BURLEICHROCK'DRILl C O ­
SEND FOR P�MPHLET .  F ITCH B U RG MASS.  

1�,;i,M�,f;o�;6�M���'io ,,&� 
... M' -_. ASBESTOS ROOFINC, S te e I Cas tlngs, I with WHITE FIRE-PROOF COATING. For steep or fiat roofs, the handsomest, coolest, and most durable portable 

H A RT F O RD 
STEAM B O I LER 

Inspection & Insurance 
COMPANY.  

Roofing made. In rolls ready for use . Easily applied by any one. Costs only half as much as tin. From � to 10,000 Ibs. weight, true to pattern. An invaln- 'I This well known ROOfing is now In use in all parts of the world, and is the only reliable snbstitute for tin. !tble subst!t,ute for forgings, or for malleabl� iron cast- I¥ir The Asbestos Roofinq is t,se(1 in p,"etererwe to all oth81"S by the Kin�sford Oswego Starch Factory mgs reqmrmg great strength. Send for Circular and I R . t �" 8 C7 B' 0 I . b '  0 "  d W TIc . h . ' pyice list to CHESTER �TEEL CASTING COMPANY, I ermng on <Ii ons, teney ros . ,  0 I�m us 0' an . heel " arks, an by t e most exten:nve Manu-
EVELINA STREE'l', l'H I L A D E I ,PHIA, PA. factw"ers, Bul7ders, Railroad Companies, etc. , 111 the Untted. Btates. "'ilIl.  . : 

The fact that this sbafting has 75 per cent. greater 
�itee���hu:e��ee�dfie��S�'u�nd��t{:gle; tt� ��';��'c����f�li We are also the sale manufacturers of the CELEBRA'rED CoLLINS' PAT.COUPLINGiland furnish Pulleys, Hangers, :�';;ji��t\�� 'roost a1)prove ':l'o�i;:s �ri�'llltM't�¥.eSd on 

Try Street, 2d and 3d A venues Pittsburgh Pa. 
190 S. Canal Street, Chicago, III., and Milwaukie, Wis. 

a:Jr .3tocks of thIS shafting in store and for sale by 
�:g��:rA���Ac�.��i�h::::'���s ��s�. Y. 

THE HYDRAULIC RAM. HISTORY OF 
Its invention. The latest improvements and working of the Ram ; most successful Dimensions, Valve-seats, etc. Fischer's Ram, and others. Contained in SCIEN­TIFIC AMERICAN SUPPLEMENT No. 1 1 1 .  I'1'ice 10 cents. To be had at this oflice and of all newsdealers. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS .- Bnerk'lI W a t ch· 

man's Tllne Detector, capable of accnrately con­
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular . 
J.E.BUERK,P.O. Box 9 '7 9, B o s t o n . Malls 

N.B .-'l'he Bnit against Imbaenser & Co., of New York, 
was decided in my favor, June 10 1874. A fine was 
assessed a�ainst them Nov. 11�B76, for sell\ng cont",ry 
�ro��: i��r:glC:g tl;; ;,�U�atente�ar'\,:¥':�i �it�s�':,: COrding_t_o_l_aw __ • 

____________________ ��====� 

U P R I G H T O R I L L-S gl���[;: 
H . S I C K  FO R D Ci/? (';'nnol/(J. 

Asbestos Bo i le r  C 
W, B. FRANKLIN, V. Prest 1. M, ALLEN, Pres't. 

o V e r i n gs, 1. B. PIERCE, See'y. 

�����i�lt�� 1-�fi':����c�'Yi��:!�f�;;�,Vl:.�,aE�li��s�i��J' ��:a�e:fe�_i��l;.���� AIR CHAMBER COVERING, MA CHI N I STS' TOO L S The most durable, e1fective, and economical appliances known for preventing Radiation of Heat ; will save from 25 to 40 per cent. of fnel. 
I¥F Used. by the United States Navy ])epartment and. in the most extensive public buildings. "'ilIl. 

Asbestos Steam Packillg, Roards for Gaskets, Sheathings , Fire, Acid, and Water­
proof Coatings, Cements for Gas Retorts, Leaky Roofs, etc. 

I¥F An these materials are prepared ready for use, and can be easfly applied. by any one. 
LIBERAL INDUCEl!IENTS TO GENERAL MERCHANTS, DEALERS, AND LARGE CONSUMERS. 

Send for Sam p l es , I l l u st rated Cata l ogues, P rice L i sts, &.c. 

W. JOHNS MANUF ACTURING CO., 
87 MAIDEN LANE, NEW YORK. 

J¥jy' The puolic are cautioned against purchasing worthless imitations of these materi.als. 

Harrison's System of Grinding ! 
Illustrated Catalogue Now Ready. 

NEW STA NDARD FLO URING M TLLS. 
Old Th�ories, Horizontal Grinders, Slow Runners, �lY�!ii ::fiH��d�1l:1��J:lf.'{,�l:ngh �peed, and Econo-

A NEW Copy For All. Mmers and Editors please address 
EDWARD HARRISON, No. 131> Howard Ave, New Haven, Conn. 

MACH I N I STS' TOOLS. 
NEW AND IMPROVED PATTERNS. Send for new Illustrated catalogne. 

Lathes, Planers , Drills,  &0. 
NEW HAVEN MANUFAC'I'URING CO. , 

N ew H aven, Conn. 

FR I E DMAN N'S PATENT 
INJECTORS and EJECTORS Are the Most Reliable and Economical 

BOILER FEEDERS 
And Water Oonveyors 

IN EXISTENCE. 
MANUFACTURlllD EXCLUSIVELY BY 

N A T H A N & D R E Y F U S , NEW YORK. 
A l so Pate n t  O i l e rs a n d  L u b ricators. 

Send ·for Catalogue. 

��; ��:��rs�b�rw &i��i· la����� Ijf���C:��l�e ��;�::: Axle Lathes. 
NILES TOOL WORKS, Hamilton, Ohio. 

DEALERS IN TOOLS 
W I L L  F I N D  T H ES E  T O N G S  
S E LL AT S I G HT. TA K I N G  
M OST S I Z ES F O R  L EAST 
M O N EY. A D D R ESS, 
PAN COAST & M A U LE, 

245 S O .  THIRD ST. , PHILADA. 

H. R. �ORTII:INGTON. 239 BROADWAY. NEW YORK. Hydraulic Works, Van Brunt Street, Brooklyn, Manufactures Pumping Engines for Water Works. In daily nse at 100 stations . Also Steam Pnmps, Water Motors and Water Meters . See Scn::NTIFIO AMERICAN SUPPLEMF.NT, Jannary 27th, 1B77. Prices largely reduced Jnly 1st, 1B77. 

THE � citutific �mtdcau+ 
The Dlost Popnlar Scientific Paper in the World. 

THIRTY·THIRD "yEAR. 

Only $3.:JO a Year inc\ndingPostage. Weekly. 
li2 Numbers a Year. 

- PUNCHI·NG Drop Hammers and Dies, for work� 
WOODWORTH SURFACE PLANERS, $12.5. Planers I M t I & THE S'l'ILES & 
Street���:�t��?rs, $350. S. C. HILLS, 78 Chambers 

PRESSES. .l!���li SpRIllss co . ,  Middletown, 
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