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THE HAT CONFOBIttATOB AND ITS DIAGRAMS. 

Every one who has purchased a stiff hat, whether of silk 
or felt, has undoubtedly observed that although there may 
be a dozen hats submitted to him, each bearing inside the 
number corresponding to the size which he generally wears, 
yet he may tryon perhaps ten out of that dozen before he 
finds one which comfortably fits his head. If he seeks a 
reason, it will be shown him that hats are usually made of 
an average shape, and that the size number weans the mean 
diameter of the figure bounded by the periphery of the open­
ing; and further, that slight accidental variations from the 
typical shape often correspond to variations in individual 
heads. Where no hats in which the desired variation exists 
can be found in the stock of the seller, then the customer 
usually purchases the nearest approach to a fit that he can 
obtain, and departs with the conviction that there are sev'� 
eral places around his head between which and the hat 
there is no contact, while elsewhere there is a pinching 
which augurs of future headaches. The first difficulty is 
usually overcome by wads of paper stuffed in under the hat 
lining, and the other is obviated in course of time by the 
stretching of the hat after it becomes softened by the warmth 
of the wearer's head. 

From the period when stiff hats were invented up to 1843, 
pe:>ple put in extra linings and converted their craniums into 
hat bloCks-and they do so yet, wherever the very ingenious 
conformator, invented by M. Allie, of Paris, France, in the 
above named year, is not in use. All who have visited hat 
stores in large cities have probably viewed the workings of 
this apPltratus with some curiosity. It resembles a hat, and 
in a mysterious manner it Itdapts itself to any one's head the 
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instant it is tried on. While the customer is experiencing branches, A, do not meet in the center of the crown of the 
the novel sensation of wearing a self-fittinghat, made of 610 hat, but f!>rm an elliptical or otherwise shaped aperture; as 
separate pieces, he hears a click, and from somewhere inits shown in Figs. 4 and 5, corresponding of course exactly to 
crown the hatter removes a scrap of paper on which i� that of the cavity which conforms itself to the shape of the 
pricked a diagram, and departs into an niner chamber with head. At.the inner end of each arm is a sharp steel point, 
said slip, and also the particular hat whicli �heci.Istom:er fim- and upon these sixty points the paper, when the lid, E, is 
cies, but which refuses to adjust itself to its woUld-be owner's closed, is pressed. It will be clear that the punctures made 
cranial peculiarities. After a moment's delay he returns, on the paper will register in reduced scale the size and ex­
the refractory hat, with some misgivings; is tried on Itgaill, act conformation of the head. 
and the customer, this time discovering. that it fits like a The hatter when he takes the paper to his workroom cuts 
mould, departs lost in speculation as to hOw it all was done. it all" around just outside of the punctures, and places it upon 
This we propose to explain, and at the same time to exam- twS) points in a small frame in the apparatus represented in 
ine briefly some curious" facts which are adduced by the perspective in Fig. 6 and section in Fig. 7. As the two pt)tnts 
conformator's aid. hold the paper, or "conform," as it is technically termed, in 

The apparatiIs itself is fully illustrated in Figs. 1 to 7, position, a brow, equally made of branches, F, forty. six in 
Fig. 1 showing it as adjusted on the head. It has the shape of number, after being expanded from the middle to allow the 
a hat brim and crown, and is formed with sixty small branch· paper conform to be placed in the center, is put on the frame 
es of ebony, A., plated at the edge of the rim with mother· above mentioned; and then the branches are gently slid back, 
of-pearl. These are held by a brass spring wire, B, which �o that they touch the edge of the paper all around. When" 
keeps the branches close to the frame in which they slide. this operation is done to a nicety, eight thumbscrews, G, are 
When not in use tlJ.e inner arms of" these branches together tightly screwed down so as to prevent any moving of the 
form an elliptical cavity, but when the conformator is placed brancl�.es, and it is ready for use as a block giving the natu­
on the head, every projection thereon pushes the branches ral shape and size of the head. It only remains to warm the: 
more or less outward, the wire spring yielding as indicated hat, force it down upon this block, and let it cool thereon, to 
in Fig. 4, and the cavity consequently assuming an irregular cause it to become an exact fit. In other words there is thus 
shape. accomplished in a few moments tha.t which when dOne by 

On top of the instrument there is a lid, E; Fig. 1, lined the natural warmth of the wearer's. head occupies a week or 
with cork. On this a small piece of paper, about three and two, and involves considerable discomfort. The conforma­
a half inches long by three inches in diameter (Fig. 3) is tor is manufactured only by the inventor in France. A.t­
placed and clamped by the ring, D. It will be observed from tempts, we are informed, have been made to produce the in-
the sectional view (Fig. 2) that the upper inner arms of the [Oontinued on page 146.] 

TRE RAT CONFORllATOR. 
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. JlfVENTIOJI' 48 A .• ��. OF ql1LT;,�, WhQ feel that in them the spirit.of blvention.is thwllJiedand 
Nel;t to a passion for personal freedom a 2'eal f.or materhtl held back by lack ofinformation and. mental training. It is 

conquest has always been the doininantcharacteristicof eqJlivalent to saying: Go on invent�g; study, tbiIik, .try; 
the Germanic race. 'rhe culmination of that spirit natur�Jy you . areinthe best of all schools; Ii-. grtieful .nation stands 
finds its latest expression in the national character of our ready. to certify and reward your /lUccesses; and even yoour 
own composite people, the offspring, so to speak, of the failures will be valuable to you through the .training ;the 
most active and independent elements of Germanic life. effort involves and the widened knowledge tliey will give of 

Within a century we have conquered a wilderness as large the forces and mechanism of nature and art. 
as that which our inlmediate ancestors had been two thou- .. , ••.. 
sand years in subduing. And not less rapid and sweeping THE GENESIS OF THE TELEPHONE. 
have been our conquests in the finer and more diflicult do- It is a curious fact with relation to the telephone, and PJ:O­
main of the forces of nature. We are a nation of investiga- fessor Dolbear in his little work on that instrument makes, 
tors and inventors, not, as has been said, because we are we observe, especial note of it, that there is not a single prin. 
possessed by an overwhelming greed of gain, but rather be- ciple involved in its construction which.was not known in. 
cause we are impelled by an irresistible thirst for action and 1840. That sound in air would cause vibration ina .solid 
achievement. iron body, that this iron acting inductively upon a magnet 

The American people are not remarkable for their ability would originate magneto-electric currents in a wire helix 
to get or their desire to hold wealth as an end; we are noted around that magnet, that these currents passing to another 
rather for lavish expenditure and open-handed liberality. helix would react upon a magnet inclosed therein and in­
For the most part riches have come to our men of wealth in- crease or decrease its strength, and that said magnet could be 
cidentally. The primary object has been the mastery of made to influence an iron body in front of it-all were sepa­
some department of commerce, some material conquest, rately well understood. Professor Page three years before 
some victory over the forces of nature, or the achievement the date mentioned showed that a rod of soft iron temporarily 
of SOIne difficult end through successful invention. magnetized elongates, and when deprived of its magnetism 

With this exceptkm we are thoroughly in sympathy with suddenly regains its original length, at the same time emit­
the views expressed in Professor Shaler's suggestive essay ting a sound. Here was the first transmission of sound by 
on the" Effect of Invention on National Culture," and the. the electric current. It would not be difficult to go into more 
need of taking more account of national impul ses in the minute detail and dissect almost any other modern invention, 
work of education. It is unhappily true, as he points out, and point out the fact that its principles have long been 
that our popular theory of education is framed on the needs known. But scientific investigators are not necessarily in­
of centuries gone by, when the only classes that could make ventors. They question nature and record her answers. As 
use of education were those separated by occupation into time advances this accumulated knowledge becomes di­
the so-called professions. It is a theory that "has not the gested, subjects at first widely separated are brought together, 
least adaptation to those conditions which business industry sometimes by chance, sometimes by keen minds seeking so­
brings to life," and the practice of our educators is little lutions of problems which check their progress to some par­
better than their theory. With all the dIlvances made of ticular goal, and thus ultimately great adaptations of incal­
late years in our regular means of education, "but little is culable value to humanity, but perhaps never dreamed of by, 
done to touch those great masses of men who are to live by those who contributed so directly to their existence, are 
their brains, but are to use their brains in the counting reached. 
house, the shop, or the manufactory." 

. I It is still more remarkable, however, that evidence is at 
Meantime whence comes the high average intelligence, hand showing that the. telephone was invented many years 

the broad and often high culture of the great army of Doers ago and forgotten. It is generally supposed that Reiss, in 
who have given our age and countr' so much of their char- 1861, was the first to use vibrating membranes or thinplateli. 
acter -and fame?· The schools have had very little to do Professor· SigisnlUnd Beer sends us an account. of a "new 
with their development. The public press, particularly sci- musical instrument," which he finds in the Berlirwr HuBik 
entific and industrial publications, have done far more to Zeitung Echo, No. 88, Dingler's Journal, vol. 126, both for 
stimulate and instruct this new order of great men. Still the year 1852 ; and Bottger's Polytechnisches Notiiblatt, for 
more, we believe, has been accomplished by the encourage- 1853. The inventor is M. Petrina, of Prague, who is stated 
ments held out to investigators and inventors by our cheap to have constructed." an instrument with keys which by a 
and liberal patent system. Years ago we described 0Uit' Pat- galvanic current sets a small iron plate into vibration as soon 
ent Office as a great National University, whose diplomas as the hand leaves the key. Each key produces a different 
of merit for successful endeavor were infInitely more valu- tone, and the tuning .and use are similar to that of a piano­
able and desirable than those of any college. It is thi3 that forte. A second instrument put at a considerable distance 
has given to so large a portion of our people that" habit of is connected with the other in such a way that the music 
continuous seeking in all sorts of ways for the untried pos- played on the one resounds from the other." This appears 
sibilities of nature," which Professor Shaler finds so re- to be a musical telephone put in practical form long before 
markable. It is this that has made inventors of so many any now known. 
thousands of our working men, and so developed in them 
those qualities of mental vigor, intensity, patience, and fertil­
ity, which iHs the chief aim of the highest education to give, 
and which our schools do comparatively so little to foster. 

To retain this spirit of experiment and investigation which 
lies at the bottom of American invimtiveness, Professor 

THE TREATlIIENT OF 1'0 INSANE, 

I. ENGINEERING AND MECHANICS.-Improved Box EngIne] 2 en-
�'l��i�:g��j'�i�ftil�l���:a,:"o�iali:�ia� '1h;g�hce��y�� Shaler insists that, first of all, we must maintain the luduce­
Amount C1I. Rainfall. Education of the Engineer. . ments that lead men into this sort of life, namely, italmolie-FERDINAND DE LESSEPS; An entertaining Memoir, giving his con-

Judge Brady's recent decision in the Dickie casl' in this 
city has brought this subject into more than ordinary public 
prominence. For nearly seven years Miss Dickie had been 
confined in an asylum as an insane person. The officers of 
the institution held that the certificate of insanity under 
which she had been. comlllitted to their care was justly and 
properly given; and tha,t the patient was still of unsound 
mind. The'jury before whom the case was tried decided 
that Miss Dickie. was not insane; and the opinion has been 
freely expressed in court and out of it that she has never 
been affiicted with that terrible malady. A sister of Miss 
D.ickie (through counsel) rai!!ed a number of objections to 
tlle report of the 'CommissiOfllers in the lunacy proceedings, 

w����ri1\�a�� ��e� A�l':E�����: o.i.Oj�fh-;;-,r���n;r:'�n� tary prizes. Next. we must increase the efficiency and cer-
�'t:�:,y,ra��:3;gu:p����.r:%¥�a�.apE;lt�� 'K�?�i�'Jr!:"ln:&e� tainty of these prizes, by maintaining tAe present system of 
Iron SteamsSip. · . patents, with such improvements as may secure the greatest 

�'g�{oc:t1t� m��l:!��J dr�"t¥..c �:��t=�' �y:.�*Y;'��io.nJy and freedom from the frictions which now embarrass its opera­
Barker's. Gillott and S?p.,eley's. and Baird and Company's Machines, tion. How the defects of our patent laws are. to be reme-an�i�� f�a��n: o:�nan�e��������� ��'::.�g��I�n�. the Rocks.-SUver.-Vapor Densities. died he does not attempt to Show;· he only asks that any 

Improved Velocipedes or Manumotive Carriages, 2 illustrations, changes that may be made sh.aU not diminish the intensity 8hQwI�Crle cafry\J!g five persons. also a tricycle ror single rider. 
li:�ineso a�,:;�rs��",:ldng Metal. Wood. and stone, at the of the attractions that now le811 men into the paths of iil� Philadelphia lllxhibition. By JOlIN ANDERSON. From the Official Re- vention. . .  

ports of the British Com Tools of the American Watch Com-Il.o.ny .. The Putnam Comp ools. Corl1ss Enldnes and Bevel Gear. Of the peculiar and excellent char(lcter of the education 
W. Sellers and Compan Hammer. Lathe Imr>rovementll, Planl';:, and Gear Cu

. 
tt� a. c nes. Shearing Machines. Rotary Pud- which a life of invention giV.eIil, ProfeSsor Shaler speaks dlIng achlne.s. Hydra . c Forging Macliines.-Cutting Rallway Ralls. largely from personal aeq·· ua,p.tance with inventors� He says: n. ARCHITECTURE AlfD BUILDING.-'-Proposed Lodge, etc., Recrea-tion Gronnd. Sydenlmlll,. Perspective View with Plan. " I have known several men of no other thlm the preliminarv 

in overruling which Ju ..Jkady took occasion to say: 
"It cannot be denied ing the finding of the jury in 

Miss Dickie's case to. be· ect, that her long imprisonment 
is a disgrace to our. boasted eivilization; intelligence. science, 
and justice, ·and imposeltupon us the duty of creating every 
possible preventiveagalnst a similar outrage and dis-

ill·t�ft���g.?lo;���:a:�i§�'tl'::e,,��r'i;��u.rt education of the common schools, who have extended the grace. .
. 

• . . 
Ground Madder and Its Pretuirations.-EconomY1nIndllro.-Valuationmental vigor, attained in this vigorous grapple with natural "The subtle thing· called insanity may haffie even vigilant of Cements. By W. MtOllAELIs.-Cleaning and Brjgli�' Brass . Lamps.-American Trees at Paris. . . . laws, over a wide field of information. Such otherin- experience in the best directed· efforts to discover its ex-Development of Carbon PrInts. BYM. L.A.lIlY.-Cheml(lals used In :l:,tV�y01�'!O��'f�-�=� Pm=r v���e�dl��R:�� quiries as I have been able to make concerning inventors I istence, and be present though it would seem not to be. In 
Bromides. Chlorides. Pyroxylin. lco 01. Sulphurlo �er. Acids. have not personally known, and the hisoorillS of men of this this case we may be deceived; but, applying the tests which 
tg�:t!tso:Ffp�h. H�g:t��it�I��e%�' C��sdeEl��a���:a'f: class in all ages, show that there· can be little doubt that its human ingenuity. has devised,. the declaration is legally and tlons of Collodion. pursuits are in some way necesii&rily connected with the properly made that Miss Dickie is neither insane nor inlbe-IV. CHEMISTRY AND ME'l'ALLURGY.-Use of Glycerin. By 1I4. B. HERBERGER.-proceediDj!S of the Chemical Society. London. Lumi- highly desirable vigor of inteJ1igenceand capacity for labor cile." noslty of Henzol. PotassIC Permanganate. SnlphuIiC Acid On Copwr. . . . .. ..' .• . -Removiruf. Tin from Tin Scraps.-lridium and Osmium.-Test for whIch the world always greatly needs m all Its aVocatIOns, It !Ray be freely admittedtliat there is room for many and Elaterin. BynAVID LINDo.-New Observations on Pressure.-Den- d d d d . . " . . . slty of Liquid Oxygen.--()ystinuria -o�c Matter In Potable Water: an fln s but sel om ma e to Its hap,ds. Further. on he grea� improveJIlents in our trell:tment of persons of unsound By G. BISCllOF.-Insufficlent Supply of L1me.-Remarkable Efi'ects of k h h 11 ' h f S f· 1 his f d -- h '  Plaster on Clover.-Rables in Dogs.-Carbonic Excretions. I remar s tat t e we WIS er 0 the tate must ee that t mind both be ore an ..... ter t. elr subjection to restraint and 

V.ELECTRICITY. LIGHT. HEAT. ETC.-Profti,ss of Tele�aph EIlId- I educational influence of inventivllDess is one of ,the mos� medical treatment. Bl.lt the current belief that it is an easy 
�;'Ir�:g.a�h �:jp�e�is�IE ENS. ��:Xd��t��'i!� b¥g�e T�Te�'l."J�� hopeful elements in the great tide of trade life which has

. 
matter to 'secure .tbe· confinement of sane persons on the The S�spended Line Wire m and,the Underground The Elec- t' t . t "A I h thi rt f·ha f • .  h . 1 tric Lbclit. The Dynamo- c MacblneinMetallurgicalProcesses. swep mo soCle y. s ong as we can ave s so 0 c rgeo msamty;ort at many persons are wrong y com-

Lontln's Dynamo-Elect c. l1\ne.2Uluatrattons t . 
• l' d h . I d 1 ha to 'tt d th m.. . �. • d t d Wheatstone's Violoneello.-A Constant Daniell CelL-Physical So- ramIllg app Ie eac year Ill. arger an arger s re our mi e 1'OU6<& cOllst>:.racy or erroneous JU gmen , oes 

clety, London. The Telephoue:-Destruotlon of Submarine Cables.- trade life we may feel the more hopeful of the educational· not seem to be well founded. Indeed where one person is Field Tele.vaphy,--Cllemfcal E1fectsof Electric DIscharge in Ga.ses.- , , 
Thermal Conductl.vity. --The Gramme Electric LIght Machine. influences at work in thatPILl1 of society. We have therein unjustly confined as a lunatic, through error or conspiracy, 

VI. ASTRONOll4Y.-TbaModern Te1escoI>!l. By J. NORMAN LoCKYER. I s thO th t' . 10":" , ......... th h t f Its th ba ... ·1 . 
h h d d h ht t No. ill. Loss of Lflrht. Atmospheric Disturbances. Aperture. Per-. ome 1ng a gIves III _e .'Y- u e c arac er 0 . resu ere'are pro " Y'scores, per aps un re s, w 0 oug 0 

mthan�ntce Ofl011 ltlcall'ropertles. Mounting Mirrors. The Telescope of attained in scientific t�n.,. of a high grade as well as the be bUt A. re not under restraint and treatment for mental un, e .., u ure, U ustratlon. I' . ""'::! . .. , . 
vn . OIIESS RECORD.-BIOIm1Phlcal Skr.tch of Benjamin it Foster of general effects which �.�ed by all well directed train- SOU.lldness. And in our opinion the cause of humanity, not 

�o�I��t:&�:l'm�.�1i:t o;:�J'I�sB:q��Va:ghf.';!�T�;;-I¥��� ing-the habit of and desirefQr�ontinuous absorbingmeatai less·�han that of justice and public safety, requires an exten­
���� A��.�I���'A�:::"c������':,�era�t G��:'E�f;:; . labor.» . . ' sion of sanitary supervision in such cases rather than its re­·gbY lIerr Schmeter. Three EnIgmas by Oonrad Bayer. Three Enigmas I This expression of opinion from an ho

.
nored scientific· stricti on. And this, too, not merely after the patient's com-y Abela.-Solutlons to PrOblems. 

Remit by postal order. Addrel!8 . teacher in one of the highest institutions of our land ought mitment, as Judge Brady suggests, but before it, with a view 
lI4UNN & 00.,31 Park RoW, New York. to be very encouraging· to the young mechanica and others to making confinement unnecessary. 
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I�5 
'We do no.t mean that on the tirstindicatio.n o.f mental dis- j many times o.ver in reducing the number of incurable in- / moment's consideration .should lead to the o.Pposite view. 

order the subject is to be haled before a court and put on mates of our asylums, let alone the greater saving of life So overwhelming a desolation must necessarily diminish 
trial for his libe�ty: that .were quite as bad as the pre��t I and health and usefulness which early treatment might I poth. the number of emigrants as well as the means for emi-
custom of allowmg the disease to go on unchecked until It i effect. gratlon. ·_ 
becomes chronic, perhaps incurable, before anything is done ! .. , . . • 

I 
---,--_"_'H._'�"_-�· ----

to protect the p,fttient, his family, or the public, and then 'I . FISH TEETH SET ON HINGES. I HAYFORD S WOOD-:PRESERVING :PROCESS. 
proceed at once to violent measures too often calculated It was dIscovered many years ago that the mouth of the I The various processes for preserving wood have for their 
only to aggravate the complaint. What is needed is rather ! angler (Lophiu8. pi8�toriu8) is furnished with hinged teeth, object the pre

. 
vention or arrest of fungo.id growth. This is 

some legal means of bringing incipient insanity under proper I capable of bendmg mward toward the throat when pressed sought to be accomplished by two main systems; one of 
treatment with the least possible interference with the I upon, and springing back to an upright position when the I which consists in impregnating the wood with a solution of 
patient's rights and wishes. In the majority o.f cases the pressure is removed. For a long time this feature was SUPe i a metallic salt, such as corrosive sublimate, chloride of zinc, 
access of insanity is slow, and if taken in time the disease posed to be unique, but in 1866 Professor Owen showed that or sulphate of co.Pper, and the other includes the several 
yields readily to proper medical and moral treatment. The a similar arrangen:ent existed also in two other fish, namely, creosote processes. The action of the salts named is purely 
great sanitary problem is therefore to secure the earliest pos- Anableps and PlEcilia. An English microscopist (Mr. Chas. chemical, and as they are introduced in watery solution, it 
sible attentian to. the first signs of the coming ma}ady; if this S. Tames) has lately discavered that several other predatary is evident that subsequent expasure to. maisture tends to. re­
could be dane in every case, it is safe to. predict that the fish, natably the hake, and in a less degree athers af the dissolve them and leave the waad unpratected. Creosating, 
aver-crawding af aur insane asylums wauld saon came to. an Gadidm, present a like canditian o.f teeth, and still mare re- while praducing the same result chemically, also. secures 
end. markably, the camman pike. dryness, which alone is sufficient to preven:t decay, pravided 

Perhaps the most that can be accamplished at pres- In all these cases the hinged teeth have certain characters that it can be maintained. 
ent is the disseminatian of right views touching the in cammon-they all yield to. slight pressure, but in a single In creasating, it is essential that the waad shauld be thar­
causes and symptam, af insanity, and the vital necessity o.f direction only, being rigidly immovable to. force applied in oughly dried, in arder to. secure camplete impregnatian, and 
immediate action when such symptams begin to. appear. any ather direction. The mechanism by which this result is hence timber is usually seasaned far manths before treat­
There is a world af ignarant prejudice to. be o.vercame an attained is, however, very different in the different species. ment. This is a serIOUS objectian, which inventars have at­
these points. Multitudes af atherwise intelligent peaple still In the angler and the hake the teeth which are hinged farm tempted to remedy by adding a preliminary desiccating 
believe that insanity is a purely mental malady, iudepend- the inner and larger af two raws af teeth set upan the mar- operation. At extensive works at Sauth Bastan, Mass. , 
ent af physical causatian; that there is something peculiarly gin of the jaws; their mability being useful in facilitating under the charge af Mr. Edward R. Andrews, a pracess 
terrible or degrading in mental disarders, justifying conceal- the ingress af the fish's prey, but appasing its escape. In known as the Hayfard is in use, which cansists in drying the 
ment, even willful nan-recagnitian, till the last moment; that the mauth of the pike, on the ather hand, the marginal teeth timber in vacuo, and then impregnating it with creasate ail 
insanity implies entire lass of reasaning pawer; that the are rigidly anchylased, and the hinged teeth are situated on under pressure. Green timber is fed by a rail track into an 
insane are always vialent or liable to. fits af vialence, and so. the vamerine and palatine bones, and are useful only in mak- air-tight cylinder of bailer iran, 100 feet lang and 6 feet in 
on. As a natural cansequence, mast peaple, in the absence ing easy the swallawing af the prey. diameter. This cylinder has been tested by hydrastatic 
af maniacal demonstratians, refuse to. admit a suspician of In the angler and the hake the elasticity of the teeth resides pressure af 200 lbs. to the square inch, and is capable af be­
insanity 'an the part af friends ar relatives, until the case has salely in the tissue af the hinge; in the pike the hinge is nat ing hermetically clased. When the charge is in, steam is 
gane beyond control. at all elastic. It is purely a hinge, the pawer af mavement intraduced, raising the temperature gradually, so as not to 

So. lang as extreme measures far the restraint of the in- coming fram bundles af very elastic fibers which praceed harden the autside of the waad and prevent the escape of 
sane are the first and only anes taken, we may expect to. see fram the interiar af the dentine cap af the tooth, and run maisture fram the interiar. Atmaspheric air is also forced 
patients, in the majarity of instances, tao long left to. them- dawn to. the bane an which the taath rests. These filaments in at a pressure af fram 30 to. 40 lbs., to. restrain the ten­
selves, particularly where praperty is involved and the in- are calcified and rigid where they start from the dentine cap, dency of the woad to. crack. A temperature of 2500 to. 2700 
stigators of legal interference are liable to suspicion af car- and apparently again where they are blended with the bane, is found sufficient to. evaparate the sap, and the Whole steam­
rupt motives. When it cames to. be generally recagnized but their intermediate portion remains saft. Mr. Tames ing pracess accupies fram 4 hours far baards to. 10 or 12 
that the kindest interference in such cases is the speediest, thinks it highly prabable that other predatary fish will be haurs far heavy timber. When it is certain that the sap and 
and that any marked change in or exaggeratian af the habits faund a� examination to. be similarly furnished. vapor have been turned into. steam, the direct steam is shut 
af thaught, feeling, ar canduct af an individual, in the ab- • I. , .. aff, and air pumps set to. wark to. free the cylinder from the 
sence af rational cause, is a sign of mental disturbance that A BRIEF HISTORY OF OUR :PATENT SYSTEM. steam, vaparized sap, and candensation. This stage is 
may cnlminate in mental wreck, a lang step will have been The CanstitIItian af the United States provides that Can· reached in about an haur. The cylinder being made tight 
taken taward the general preventian and cure of this dis- gress shall have pawer to. promate the pragress af science again, and still heated by the cail, a vacuum pump is put in 
tressing disease. and the useful arts by securing, far limited times, to. authors actian. Then the creasate oil, previausly heated to. near tbe 

The prablem, how, and by whom. and to. what extent, such and inventars the exclusive right to. their respective writ- boiling paint to render it limpid and penetrating, is intra­
preventive interference· is to. be made, is ane of extreme ings and discaveries. Acting upan this autharity Cangress duced under a pressure af 60 lbs., which, added to. the draw­
delicacy. To neglect such timely interference is in mast passed the first patent law, which secured to inventors the ing power af the vacuum, makes a tatal pressure o.f over 70 
cases to. suffer the patient to. go. an to. mental and physical sale and exclusive right to. make and sell their inventions lbs. to. the square inch. The hot ail saan impregnates the 
destructian, often to. the badily o.r ather material harm of far a term af faurteen years, upan camplying with certain wood. If the timber is af very clase fiber, the pressure is 
others. To. undertake such duty unwisely 0.1' rudely is to. canditians. This law was approved April 10, 1790, and re- raised to. a higher point. The pracess completed, the charge 
apen the way to. gross injustice and exasperating interfer- mained in farce three years, when it was repealed. During is withdrawn and another takes its place. 
ences with persanal freedom. But because the duty is diffi- the first year af its operatian, but three patents were granted; .. , • , .. 
cult is no. gaad reason far our neglecting it; and just as the the secand year the number was increased to. thirty-three; Wanted-A History of' AlII;erlean Inventions. 
communit�As justified in requiring the seclusian af persans and the next year the number declined to. eleven. In the printed histaries of our country a thausand' pages 
afflicted with ar expased to. infectiaus diseases, ar in insist- The secand patent law, amended from time to time, re- are devated to. political conflicts, civil and fareign wars, and 
ing upan such preventive measures as vaccinatian, so. we mained in farce until 1836. One of the first patents granted ather obstacles to. natianal progress, where one page is given 
believe it would be justified in bringing under supervisian under it was far Whitney's cottan gin, an inventian which to. the real springs af our phenomenal growth and prosperity 
incipient as well as vialent or chranic insanity. gaad authority has pronaunced af mare worth to. the caun- -the achievements af our inventars. Great as has been the 

JI'lanaged discreetly, such supervisian wauld be the surest try than the whale cast af administering the patent lawfram influence af same af our saldiers and statesmen, much as 
af all safeguards against the passible seclusian of sane per- the beginning till naw, "including the expenses attending we are indebted to. their wisdam and caurage far the privi-
sans in public or private haspitals far the insane. Far in- the litigatian af patents." During the first ten years, the I . h h d t' I l' I k eges we enJay, t ey . ave ane campara Ive y Itt e to. ma e 
stance, suppase it shauld be made the duty of the family, last decade of the eighteenth century, the number of patents this cauntry what it is. They fill the larger space in the 
family physician, ar immediate friends to repart at ance to. granted was 266. In 1819 the infringement of patents was annals af their time, but their real influence has been slight 
a praperly canstituted baard of health the reasans far sus- braught under the equity jurisdictian of the Circuit Caurts campared with that af inventors like Whitney and Pultan 
pecting mental change in the directian of insanity in any in- o.f the United States. In 1832 pravisian was made far the and Marse and scares af others, who. get no mentian, or but 
dividual. This withaut publicity; the first duty of the sanitary rei�sue af pat�nts which should be in?perative o� i�valid the briefest natice, in aur current histories. Indeed the real 
baard being to have the case privately investigated by a cam- OWI�g to. �ny lDcomple�eness or errar m the descrlP:IOn .of histary af the American peaple is yet to. be written. And 
mittee of experts. Shauld this examinatian prave the sus- the .lDventIOn, made wlthaut fraudulent or deceptIve lD- any yaung writer, who. will bring to. the investigation af 
pician well founded, the subsequent steps would be deter- tentIOn: . . . American inventians, and their social, industrial, and politi­
mined by the more or less critical state of the subject. In PrevIOUS to 1836, when all eXlstmg patent acts were re- I cal effects the patience persistence and enthusiasm which 
the majarity af instances it wauld prabably be sufficient to. pealed and a new law was passed,. the number of patents is- Parkman has devated t� the study af New France, or Matley 
advise the patient o.f his need of medical treatment ar a �ued amaunted only to 10,020;. sm�e.then the num?er has ' to. the records af the Dutch Republic, will find the field in­
change in his made of living thraugh rest, recreatian, Jight- lD�rease� to. �ver 2oo,0?0. :hIS third p�tent law, wlt� cer- finitely mare fertile and interesting than any hitherto ex­
ened labar ar the like. Shauld this fail to. stay the pragress tam madlficatIOns, remalDed m farce until 1870, when It was 10. ed' and if he possesses the requisite qualifications he 
af the disease, or should the disease have gane tao. far to. be revised, but n�t essentially altered. . The term far w hich �a I' b� sure of an attentive hearing and an hanarable fame. 
arrested by such means, campulsary treatment might be re- patents were Issued was extended m 1861 to. seventeen y 

sarted to., still, if passible, withaut otherwise restraining the years. By the act af 1870, the Patent Office was created as 
patient af his liberty of actian. Shauld the case seem to. a branch of the Department of State. It has since been at­
justify immediate and farcible interference with the patient's tached to the Department of the Interiar. 
freedam, the patient should be braught into open caurt and The law was again modified, though nat materially, in 
farmally tried; ar if the case be still mare urgent, he might 1874 ; and still further changes, chiefly far the benefit af in­
be cammitted to an asylum on the certificate af two. or more fringers, are now pending the actian of Cangress. 
physicians, as naw, and the case regularly tried befare a .. I ••.. 
jury af physicians within a limited time thereafter. In same THE ASTOUNDING FAMINE IN CmNA. 
such way as this it might be passible to prevent absolutely The startling news is telegraphed, on apparently goad au-
the permanent cammitment of a sane persan; and at the tharity, that no. less than seventy millians of human beings 
same time it wauld in multitudes of cases prevent the neg- are naw starving and likely to perish in the famine stricken 
lect af patients until it is tao. late to. do them any gaad. districts af narthern China. The distress resulting fram so. 

To. prevent the continued imprisonment of patients who widespread a calamity is almast incalculable, but some view 
have recavered their mental sanity, the periadic examina· of its enormity may be gained from the cansideratian af the 
tian af all the inmates of public and private asylums should fact that the inflictian directly reaches a sixth part af the 
be undertaken by the sanitary baard; the examining com- vast populatian of China, and that the number af sufferers 
mittees to. be campased of experts not connected by kindred exceeds by fifty per cent the entire papulatian af the United 
or sacial ar business relationships with either the patient or States, and nearly equals the cambined populations of all 
the persons having him in charge. the nations of North and South America. Such news is 

Bearing in mind the cancurrent testimany of all who have indeed appalling, and seems to. preclude thehape af effective 
had to. do. with the insane, that the patients usually reach relief. It is thaught by some persans that the famine may 
the asylums lang after the disease has ceased to be readily add to. the existing camplications attending the immigration 
amenable to. treatment, we are persuaded that the cast af of Chinese to this cauntry, by acting as a fresh incentive to 
s:uch sanitary baards as we have suggested wauld be saved drive them from their awn la.nd; but it seems to us that a 

. .. . . .. 
Increase of' Insanity in London. 

The experience of the Landon Metrapo.litan Asylums 
Baard is that imbecility, idiacy, and insanity are largely on 
the increase in that city. The Baard have purchased 100 
acres af land at Darenth, Kent, where an asylum to accom­
madate 500 idiat boys is being erected. A Cammittee of 
the Board will cansider a proposal to. build another asylum 
on the same estate far the accammadatian of 500 imbeciles. 
The City of Landan and other asylums far the insane exist 
in the same neighbarhaad, the space to. be devoted far the 
accammadatian af .the mentally afflicted af Lo.ndon being 
as large as the area of the whale af that city. Drunkenness, 
violent tempers, the worry alld uncertainty af business, and 
ather preventable causes af insanity are faund to far out­
number the cases of hereditary predispasitian. 

41.,,, 
TEMPERATUltE OF FLAMEs.-F. Rasettifinds the tempera­

tures af the flame of the Bunsen burner to. be in �he exter­
nal envelope, 1,3500; in the vialet portian, 1,2500; in the 
blue, 1,2000• 

Better a dag that warks 
Than a lian that shirks. 
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[Oontinued from first page. ] ference between the shapes of heads, 8S brGught out by the 
strument here, but its multiplicity of parts renders it very diagrams made by the conformator, we have obtained from 
expensive, while the demand for it is small. The present Messrs. Dunlap, Knox, Ernenwein, and other well known 
cost of the French instrument is about $100. hatters of this city, the conforms of a number of abnormally 

Apart from its utility to hatters and their customers, the shaped heads, and also those of several distinguished men in 
conformator is employed for scientific investigation in the different walks of life-all of which are presented on the re­
study of anthropology, or rather of that branch of the science duced scale indicated in Fig. 8. In enlarging our drawings 
known as craniology. The object of the observer, says Vir- by the scale given, the reader will obtain the dimensions of 
chow, " is to detect a definite connection between the shape the conforms. Each large division of the scale represents 
of the cranium, the conformation of the face, and the strnc- one inch, and each inch division is subdivided in halves. To 
ture of the brain. "  To this end large numbers of skull the measured longitudinal and transverse diameter of these 
measurements are taken reaching down to the minutest de- last add 4,l4 inches, and the natural size of the head will be 
tails. Kopernicki has made no less than 139 such measure- obtained. 
ments. Unfortunately, however, there is much disagreement Nos. 1 to 9 are remarkable for their oddity of shape. No. 
as to how the measurements should be regarded, or how many i is an instance of an exceedingly long head, the index of 
even in number they should be ; so that while in the end breadth of which is 66, or only 3 in excess of the phenome­
some important general laws will probably be based upon nally narrow head noted by Huxley. The index of breadth 
them, at present there i� not much to be deduced. Some of No. 2 is 93 '3, or 4 '4 less than the widest known natur­
curious facts are, however, obtainable by observing relative ally formed skull. Both of these conforms were obtained 
lengths and breadths of skulls, and for this purpose the con- from regular customers at the most fashiona1;:lle store in 
formator is excell(illltly suited to assist the student. In this city. No. 3 is remarkable for its sym:tnetry, a sub· 
these investigations the longitudinal diameter is rated as ject on which we shall remark further as we progress. The 
100, and the lateral diameter is expressed in a percentage feature df No. 4 is the exceedingly square forehead. In all 
of the units. This percentage itself is termed the " index of cases here given the forehead is toward the top of the page. 
breadth."  Oompletely circular skulls, Peschel says, of which No. 5 is it good example of the Anglo-Saxon type of head, 
the index of breadth amounts to 100, and even more ' than which differs little in English and Americans, the latter hav-
100, occur both in North America and among the Peruvians ing somewhat the advantage in point of length. No. 6 is tIfe 
and the Ohibcha of New Granada ; they owe their form, type of French head, which, it will be seen, approaches pear 
however, to an artificial pressure of the skull, and are shape. ' No. 7 is a rare example of an almost U1iiformly 
therefore excluded from comparison. Otherwise complete elliptical head, there being very little depression at the tem­
roundness is most nearly attained by a skull from Tartary, pIes. No. 8 is an instance of a German head, possessing, as 
of which 97'7 is the index of breadth. With this Huxley is the rule in all cases of that nationality, considerable 
contrasts a head from New Zealand of 62 '9 as the narrow- breadth. No. 9 ,  as compared with the others, seems re­
est of all known skulls. Bernard Davis has obtained, versed, the forehead being broader instead of following the 
however, a so-called Oeltic skull which has an index regular rule of being narrower than the back. No. 45 is an 
of 58, so that these indices for extremes fluctuate between 58 exceedingly curious example, the rear of the head narrowing 
and 98, but the average is only between 67 and about 85. almost to a point. 

In order to place before our readers clearly the great dif- We shall hardly venture to connect the characteristics of 
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HEADS, CURIOUS AND ' DISTINGUISHED, 

{MARCH 9, 1878. 
the eminent gentlemen, the sbape of whose heads is given in 
the succeeding examples, with their cranial conformations. 
King Kalakaua seems to have a head curiously protuberant 
along the entire left side, and in marked contrast with that 
of Mr. Manton Marble, whose conform shows protuberance 
on the rear and almost indentation forward on the same side. 
The large heads of Messrs. E. W. Stoughton, Rev. Dr. Me­
Vickar, and Mr. Seligman, the banker, are noticeably in 
contrast with the small head of General Pleasonton of blue 
glass fame. Mr. Joseph Jefferson, the actor, possesses an 
exceedingly symmetrical skull, and Mr. Eliot O. Oowdiil olie 
in which the right side is almost flat. It will also be ob­
served that in almost every example here given-and the­
same holds true in the great majority of all instances-:-the 
left side is most protuberant. It may be surmised that there 
is some possible connection between this circumstance and 
the fact pointed out by Brown-Sequard, that the left 1<* ()f 
the brain comes into greater use, in its control of the right 
side of the body, than the right lobe, which governs the left 
side. Still, there can be no general rule safely laid down to 
account for lack of symmetry in the cranium" any more 
than one can be adduced to explain differences in physiog­
nomy. It is very probable, however, that outside influences 
acting upon the soft unclosed skull of the infant in some 
measure determine its shape, as, for example, a constant 
habit of resting the head while sleeping upon one or the 
other side. 

As regards the variation in the shapes of the heads of dif­
ferent nationalities, a large amount of statistics has been 
gathered. Even the average proportions of the skull vary 
within the limits of the individual races. W elcker has found 
among the Malays variations from 68 to 82 in jndex of 
breadth. In Swedes the average index of breadth is 75 '2; 
Dutch, 75 '3; English, 76; Danes and Icelanders, 76 '1; Ger­
mans as high as 80 '1 ; Oroats and Ozechs up to 82 '1; German 
Austrians, 78 '8; Ancient Greeks, 75; Ancient Romans, 74 ; 
but so wide are the variations that it is impossible to infer 
the racial derivation of a skull from its index of breadth. 
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IMPROVED FIRE ESCAPE. 
The annexed engraving represents a new apparatus for re· 

. ceiving without injury persons or goods falling from win­

dows of burning buildings. The body of the car is sup­

ported on springs attached to the axles, and contains seats 

capable of accommodating several persons. At the corners 

of the body are vertical tubular posts in 
which springs are placed, ' and upon these 
springs rest standards which support a 
frame, to which an elastic air cushion . is at· 
tached. This cushion has a thick rounded 
edge and a central opening of sufficient size 
to admit the body of a person. When the 
apparatus is to be used, it is drawn beneath 
the window in the building from which es­
cape)s to be made, and the person jumping 
from the window alights without injury upon 
the cushion and passes through the central 
aperture to the car below. 

Patented through the Scientific American 
Patent Agency, September 11, 1877. For 
further particulars address the inventor, Mr. 
Geo. N. Shishmanian, care of Professor J. 
W. McGarvey, Lexington, Ky. 

•• • •• 

beautiful of microscopic ' objects. When present in chalk 
they may be obtained by scraping with 8; knife and examin­
ing the powder with a :plicroscope • 

'rhere are, however, many limestones in which none of 
their remains are to be seen. Professor Williainson explains 
this by saying that such limestones have become changed 

since their deposition by the action of water 
containing carbonic acid in solution, which 
dissolves and disintegrates the shells. As a 
proof that such action has taken place, he de­
scribes a slab of limestone in which a large 
chambered shell was found. The greater 
part of the slab contained traces of foramini­
feral shells, mostly disintegrated and hardly to 
be distinguished, but within the ' larger shell 
these were found in a state of good preserva­
tion, . as though the remains of the animal 
which inhabited the larger shell had protected 
them from the action of the water. 

A still more convincing proof of this action 
is found in the inner chambers of the large 
shell, which were found to contain clear crys­
tallized limestone. This was undoubtedly 
formed by the solution of the carbonate of 
lime in ' the water, which found its way into 

MoshrooDls In Exchange for E"gs. these chambers in a saturated condition and 
A late number of the Journal of Medical Sci- there deposited the crystals. Prof. W. adds : 

CnCe$, of Venice, gives the following account " If these explanations are correct. as I be-
of a curious method in use in Germany for lieve them to be, we have here the entire his-
promoting the fecundity of hens : tory of the origin of a limestone rock, from 

"In Germany, and more especially in the , �_ the first accumulation of the foraminiferous 
principality of Nassau, a particular alimenta- ooze, as seen in the interior of the first large 
tion is adopted to render hens more fecund chamber of the nautilus, to the deposition, in 
during winter and those periods when they an inorganic mineral form, of the crystal-
ordinarily lay but few eggs. A.ll the, edible SHISHMANIAN'S FIRE ESCAPE. . lized carbonate of lime within the closed 
fungi are gathered, dried, and reduced to pow- chambers of the nautilus, all being illustrated 
der ; capsules of linseed are then ground, and one kilogramme subjecting the oxygen compressed by chemical decomposi-

. 
within the area of a slab of limestone little more than a 

of tht!'l mixed with two of rye or wheat flour and half � ki:l- tion in the tube in F to the intense cl)ld produced by the foot in diamet.er. " 
Qgramme of powdered acorns. To this a halfkilogramme vaporizatfon of carbonic and sulphurous acids in the tubes ------.. _I ...... �-.. ------

of the powdered mushroom is added, with sufficient water in H. ' Insect-Eating Plants. 

to form a paste, which is made into small pellets the size of .. . . I .. Mr. Francis Darwin has recently added some important 
a pea and given to the hens to eat. " The Olllgin oC LIDlestone. facts to our knowledge of these plants. It has long been 

. - --Oii • • i .. Professor W. C. Williamson has recently contributed . a surmised that those plants which catch and kill insects in 
. T:aE :tI�UEFAOTION of THE GASES-II. PIOTET'S paper to the Manchester Philosophical and Literary Society, various ways depend upon such food for their healthy growth, 

APPARATUS. in which he describes some interesting observations on this but direct proof of this has heretofore been wanting. 
The engravings hitherto presented, exhibiting the means subject. It has long been the opinion of scientists that the Mr. Darwin instituted a series of experiments to decide 

adopted by · M. Raoul Pictet for liquefying oxygen and other great beds of limestone and chalk are made up of the ro- I the question, as follows : 200 plants of Drosera rotundifolia 
gases, were designed simply to ex- were cultivated . in �oup plates 
hibit the principle of the appa- filled with moss ; each plate was 
ratus used. We now are enabled divided into two parts by a loW' 
to lay before Our readers engrav- wooden partition and covered 
Ings of the exact arrangement of with gauze to exclude insects. 
M. Pictet's machinery, for which On one side of each plate the 
illustrations we are indebted to c plants were fed with small pieces 
La Nature. This apparatus is in of roasted meat, placed upon the 
reality much larger than the gen- leaves, every few days, while 
era! 'Vle'W' -(from a photograph) those on the other side were not 
given in Fig. 1 wo.uld indicate. allowed any such food. In the 
Its relative dimensions can be course of a month the effect of 
approximately estimated, how- the meat diet was evident in the 
ever, by remembering that the brighter color of the leaves, and 
height of a. man is about equal Fig. 2.-PICTET'S APPAltATUS. when the experiment was ended 
to that of the manometer, H, it was found that the plants had 
from the ground. The construction is shown very clear- mains of microscopic organisms, chiefly the shells of the received much nourishment from the animal food. While 
ly in the sectional view, Fig. 2. A AI is the Closed . foramiytifera. These foraminifera consist of a gelatinous there was a decided gain in every way, the greatest advan. 
wrought iron tube in which the gas is compressed ; .  B is the looking body, protected by a shelly covering, which is some- tage was found by comparing the seeds produced by the 
cast iron receptacle in which the chlorate of potash used times very complicated in form. Their shells form large different plants. The ratio between the weight of the seeds 
:hIr the production of oxygen is pla.eed ;  C is a sleeve in deposits now on the sea bottom, and are among the most from those without animal food and those with it was as 100 
which the liquid carbOnIC acid to 379 '7. Any of our readers 
is volatilized ; F is a wooden box can arrange to carry out experi-
containing non-conducting ma- ments like this which could 
teria1 ; D is the liquid carbonic not fail to be of interest and 
acid reservoir, surrounded by a 
refrigerating envelope, in which 
liquid sulphurous acid is volatil­
ized. At H is a non-conducting 
envelope, G the gasometer for 
gaseous carbonic acid, K the re­
servoir for liquid sulphurous 
acid, P one of the pumps, and A' 
the cock which, when opened, 
allows of the escape of tIie lique 
fied gas in the direction of the 
arrows. 

The process of liquefying oxy­
gen is as follows : The recep­
tacle, B, containing chlorate of 
potash, is plitCed over a gas fur­
nace. The gas disengaged from 
the salt becomes compressed in 
the long curved iron tube which, 
as indicated in Fig. 1, is inclosed 
in the casing, F, and terminates 
in a manometer. It is surrounded 
with liquid carbonic acid, which, 
vaporizing under the influence 
of the exhausting pumps, pro­
duces a degree of cold equiva­
lent to -2200 Fah. This car­
bonic acid is liquefied in a tube 
contained in the upper box, fl, 
beiilg drawn from the gasome­ter, G, by the pumps and com,- Fig. 1 . .....:PICTET'S APPARATUS. 

value. 
.. . . . ..  

The Study oC Nature. 

M. Eugene Viollet-le-Duc, in 
his recent book, " Mont Blanc," 
describes the characteristics of 
his volume thus : 

" Our globe is, in fact, only a 
great edifice, all whose parts are 
capable of rational explanation; 
its surface assumes forms dic­
tated by imperious laws, follow­
ing a logical order. 

" To analyze carefully a group 
of mountains, the manner in 
which they were formed, and the 
causes of their ruin ; to discover 
the order in which the phenome­
na of upheaval occurred, the con­
ditions in virtue of which they 
have resisted or endured the ac­
tion of atmospheric agents; to 
note the chronology of their his­
tory-is to devote one's self to a 
work of methodical anaJysis 
which is, on a grander scale, an­
alogous to that which the prac­
tical architect and the archreol­
ogist applies himself when draw­
ing - conClusions from the study 
of buildings." 
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Color Qllndness In BaUroad Engineel'tl. 

To the Editor of the· &ientiflo American : 

body approaches it ? Tbird : Will any other theory explain 
this. satisfactorily ? Fourth : No known force except mag­
netism can proQuce aU the phenomena of comets. It is suf­
ficient to produce the most wonderful and least understood 
features of these bodies, namely, the dual appearance of 
Biela's comet, the multlpli()ation and relative position of 
the tails, and the coruscations of the latter. 

The very best of reasons can be given in support of every 
position taken or implied in the ,above statements or ques-
tions. P. M. C. 

Ciccleville, O. 

Mr. James F. Fields, of Q-reellville, Tenn. , has invented 
an improvement ·upon that form of Saw Set in which .two 
notched disks are arranged in a framework to gear with 
each other, so that when the saw blade is· passed between 
them a set is given in opposite directions to the alternate 
teeth, one disk being adjusted toward the other by means of 
a movable journal and a set screw. The improvements 
consist in the means for holding the detachable disks to .the 
frame so that they may be readily removed and replaced by 
others ; in the means for assisting the set screw in holding 
the . disks to their adjustment ; and in the application of a 
file between the disks to level the teeth simultaneously with 

In reading your article on the subject as named above, I 
am reminded that there is a difficulty in !!ome persons in dis­
tinguishing colors, arising from the distance of objects. To 
all persons not absolutely incapable of distinguishing color, 
distance makes all objects blue. However brilliant may be 
the green upon a distant mountain, it appearS blue to the ob­
server. But how far distant must an objeCt be in order to 
lose its appropriate color, as we should find it when near at 
hand, and is that distance the same for all persons ? I have 
reason to believe that it varies with all persons according to 
their length of sight, so that a lamp. on an engine at night 
that would show red or green to some would appear blue to 
others, and that engineers should be tested not alone for 
power of discriminating colors ten feet or ten yards off, but 
at a half a mile, a mile, or two miles distant also. E. B. 

Teael Parasol.. the setting. 
An entirely new commercial article has quite recently ar- Mr. R. N. Harrison, of Faribault, Minn. , has. invented 

rived in England from France, in the shape of a curiously an improvement in the class of wire Egg Beaters having 
twisted stem. This stem, which is :flattened and ' spirally the general outline of a tablespoon. The improvement re­
twisted, and marked with deep corrugations or channels, lates to the construction of the bowl of wire. wb,ose ends are 
proves to be that of the fuller's teasel (Dip8Q,CUS fuUonum), bent in such manner as to adapt them M enter the end of 
a plant very much cultivated in Southern France and Aus- the handle, which is formed of a plate of tin of semi­
tria for the sake of its prickly :flower heads, wldeh are so ex- tublllar shape. 

.. . . . ... 
,4. quel!ltlon Cor LoeomotJve Experts. 

1V the Editor of the &ientiflo American .' 
It is suggested that our locomotives might be made more 

efficient and serviceable, especially for freight work, by giv­
ing them just half their present piston area and doubling 
the length of their stroke, inasmuch as it would impose but 
half the strain and friction upon the working parts, while 
the power would be slightly increased under the same ex­

tensively imported into this country for carding or raising Herr Gottfried Klotz, of Bohmisch-Kamnitz, Austria, has 
the nap on cloth. Hitherto, the only application to which invented a Skate having the runner pivoted at the heel. The 
the stems have been put has been for fuel, or for manuring pressure of the foot upon the forward part of the sole plate 
the ground after they have been allowed to rot. Their pres- utilizes the runner as a lever for operating the clamps which 
est use is for the handles of ladies' sun shades, alid when secure the skate to the boot or shoe. 
manipulated they have a very grotesque and striking appear- A Feather Renovator, lately patented, has a series of 
ance. Several th9usands of these fasciated teasel stems are radial tubes for heating and drying, and a set of steaming 
now in England, and are in the hands · of Messrs. Marshall I tubes inclosing the heating tUbes, and serving the double 
& Snelg.rove, the well known West End silk mercers, from purpose of distributing the steam and of preventing the 

penditure of steam. 
The importance of the subject induces me to 

send you an outline sketch of a modern locomo­
tive illustrative of the question, and to ask for 
the opinion of such of your intelligent readers 
as are posted upon the subject. 
. The dotted lines indicate the alteration which 
would be necessary to make the change. It will 
be seen that the modification would require sim­
ply to extend the cylinders forward enough to 
give the extra length of stroke and to connect 
with the rear drivers instead of the forward ones ; 
this would give to the connecting rods about the 
same working angle upon the twenty-four inch 

r "( 

PROPOSED CHANGE OF STROKE. 

cranks as they now have upon the twelve inch ones. The I whose establishment they wil1 issue as a novelty during the 
cylinders would, of course, have to be placed a little further coming season. At a recent meeting of the Linnman Society, 
apart because the connection must now be made outside in- some of these fasciations were shown as imported, as well as 
stead of inside of the parallel rods. a finished parasol with a teasel handle, sent by the firm who 

F. G. WOODWARD. intend bringing them out. At one time these fasciated 
.. f • � .. stems were supposed to be very rare, but from the fact of so 

,4.' 
Brilliant Meteor. many being now introduced they would seem to be of com-

1V the Witor of the Scientiflo American : mon occurrence.-JournaZ of the Society of Arts. 

A meteor was observed by the undersigned last Sunday .. f .  � .. 
about 7 :53 P. M. , more brilliant than Venus, moving slowly New lUeeIlalileal Invention •• 
from the direction of Andromeda southeasterly and passing A Metal Punch invented by Mr. S. H. Jenkins, of Nash-
but a few degrees below Mars towards Canopus. The color ville, Tenn. , is a tool of two diameters, in which the punch 
of the light was white, and its brilliancy for the space of proper, being the smaller part, drives its piece out of the 
abmzt. 30 degrees observed remained uniform, traversing plate ; but just previous to its being driven through, the cut· 
through that arc in about 3 seconds of time. No visible tail ting edges of two spirals following the punch take hold, and 
remained, though the sky was very clear and dark, but with a shearing cut remove the ragged edges of the hole, 
sparks apparently followed the meteor only for about a de- leaving it, the inventor claims, as smooth as though drilled. 
gree or two. The sparks denoted an apparently spiral mov� Mr. Henry Hubel, of New York city, has invented a Ma-
ment. R. n'HEUREUSE. chine for Crimping Seamless J!'oxings for boots and shoes, 

New York, February 5, 1878. which consists of a :tl.xed crimping block in connection with 
.. , • , .. movable side and front retaining devices and reciprocating 

The Correlation between lUagnetle Eleetrlelty and adjustable jaws, between which the foxing is held, to be 
Gravllatlon. stretched over the crimping block. 

To the Witor of the &ientiflo American : Mr. J. K. Miller, of Pleasant Hill, Mo. , has patented a 
In the SCIENTIFIC AMERICAN of February 9, 1878, is given Rack which may be adjusted for use as a clothes-horse, it 

an account of an experiment by which some close connection swing, a cot, and various other uses. 
between electricity and gravitation can be shown. The evi- An improved Railway Horse Power Chain has been in­
dence bearing upon this relation, if not the identity; of these vented by Mr. Martin Williains, of St. Johnsville, N. Y., 
forces is much greater than is generally known. There are the novelties of which consist in the arrangement of the rods 
many scientific theories supported by fewer and less reliable upon which the track rolls turn , in a connecting link of pe­
facts than those which go to prove the identity of gravitation culiar construction, and in the mod e of fastening the tread 
and magnetic electricity. And, besides, gravitation,.-as this planks to the links of the chain. 
term is understood-is not sufficient to explain all the phe- Mr. J. B. Greenhalgh, of Uxbridge, Mass. , has invented 
nomena dependent upon the relation existing between the an improved Stop Motion for Warping Machines, produced 
heavenly bodies. If gravitation is made to mean some- by arranging between the reel and spools a series of gravitat­
thing allied to magnetism, some poorly eJ[plained phenomena ing wires, through eyes formed on which the threads pass, 
become easily understood. But what are the. circumsfances in combination with a 'Vibrating bar and tripping devices 
affording proof of the identity of these forces? First, gra- which actuate a belt shifter and stop the machine should a 
vitation acts upon all kinds of matter ; Faraday proved the thread break. 
same of magnetism. Second, gravitation is attractive ; so is An improved Rotary Steam Engine invented by Mr. J. S. 
magnetism. Third, gravitation is proportional to. the mass ; Hewitt, of Wheatland . Mo. , is claimed by the inventor to be 
the force of magnets also depends upon the mass. Fourth, unusually compact and economical in the use of steam. The 
gravitation acts in an inverse ratio to the square of the dis- I arrangement of the ports, piston disk, buckets, and other 
tance ; so does magnetism. Fifth, gravitation does not mani- details is original. 
fest polarity ; magnetism is known not to do'so. Sixth, grav- Mr, J. P. La Grange, of Ashtabula, 0. , has invented a 
itation acts independently of bodies affordin g a resiate.nce Rotary. Clothes Washer, arranged inside a reservoir, and hav­
to light and heat ; so does magnetism. ing water sp�s which are covered on the inside of the cylin-

But there is positive proof of a magnetic connection be- der by :flanges. 
tween the sun and earth. First : The magnetic needle has a Mr. F;, J. Hoyt, of New York city, has invented a Lock 
period of the same length as the maximum of the sun spots . .for Freight Cars, intended to keep them se()urely locked in 
Second : The auroras and currents of terrestrial electricity tranSit, and allow them· tp be readily opened by authorized 
have the same period as the sun spots. Third : .  The isoclinal, persons. The lock closes automatically, and may be so ar­
isodynamic (of the magnetic), and isothermal lines run par- ranged that it will resist all4ttempts to disengage it by band, 
allel. There is eVidencll also that magnetic electricity ex� requiring a chain to be hooked on the adjacent car, the cars 
tends to all sola.r bodies and is the cause of the least under- uncoupled and drawn apart by the locomotive. There are 
stood of their phenomena. other original features. . 

First � Will not the $upposition that the sun is a huge A Door Lock invented by M. Hjalmar Bergman, of Stock� 
magnet account for the production by that body of . light, holm, Sweden, consists of a novel .device by which the door 
heat, etc. ? Second : Admitting .this hypothesis, will it not is tightly held against the jamb, and a segmental bolt for 
explain why the IJght of . the. sun increases as a heavenly holding the lockiJ:l& device in positi()D.. 

feathers from coming in contact with the heat­
ing tubes during the process of drying. The 
whole is inclosed in a revolving zinc cylinder 
having wooden ends. This apparatus is the in­
vention of Mr. W m. A. Stewart, of Big Rapids, 
Mich. 

A Punch for C utting Letters, etc. , out of pa­
per, leather, and other material has been in­
vented by Mr. J. A. Hitter, Jr. , of St. Martins· 
ville, La. The cutting face is detachable, and 
acts upon an elastic cushion, the whole tool be-
ing of scissors shape. 

Mr. Thos. J. Soden, of Brooklyn, N. Y. , has 
invented an Ice Cream Freezer, in which the 

cylinder containing the cream is revolved, while shaft and 
blades are stationary. The new feature is a sliding bar hav­
ing grooved ends, which pass on and off bars attached to the 
top of the pail. This bar carries the operating mechanism, 
and is readily secured or detached. 

.. . . � .. 

Eft'eet oC Heat on Boller Plate. 

Mr. Charles Huston has recently made some interesting ex­
periments on the variation in tensile strength of iron and steel 
at different temperatures, with the view of throwing light 
upon the estimation of the value of boiler plate. To measure 
the temperature of the test piece and maintain it, the follow­
ing plan was adopted : The breaking point in each sample was 
made by taking a piece of the plate planed with para.11el 
sides, about one inch wide, and in the middle drilling a hole 
h of an inch in diameter. This hole was then filled with a 
plug of amalgam of known melting point. Having thus 
prepared the sample, it was fixed in the testing machine, and 
a large blow pipe :flame applied, covering the whole width 
of the piece. As soon as the amalgam became semi-solid on 
the side opposite to that on which the :flame was directed, 
the temperature was kept uniform until the strain was car­
ried to 'the point of rupture. 

A series of experiments gave the following average 
results : Charcoal b&iler plate, made from the pile .... 
the ordinary way, was first tested cold ; at 300° C. 
(5no Fah. ) it showed a percentage of gain in tensile 
st;rength ·of 18 '00; at 500· C. (932° Fah. ), a gain of 18 '02 per 
Clint. An exceptionally soft piece of Siemens-Martin steel 
gained 21 1)3 per cent at 300° C. , and only 17 '86 per cent at 
500°. C. An ordinarily soft crucible ..steel, such as is used 
for boilers, gained 8 '23 per cent at 300° C. and 7 '18 per cent 
at 600° C. ·A rather harder specimen of crucible steel, but 
not quite hard enough to temper, showed a loss of 1 '4 per 
cent at the higher temperature, and a small gain (5 '62 per 
cent) at the 300° C. test. The results thus obtained show an 
increase in tensile strength in all the samples tested at 300° 
C . ,  a continued increase at 500· C. in the charcoal piled iron, 
but a . falling off in the Siemens-Martin and crucible steel in 
proportion to the probable amount of carbon. 

Cleopatra's Needle. 

A. German doctor has made observations on the Luxor 
obelisk, at Paris; and has come to the .conclusion that the 
monoliths of Egypt deeay with rapidity in European . cli­
mates. The Luxor obelisk shows that within the last twenty­
eight years it has suffered a gradual change, due to the at­
mosphere of Paris. Gradually the red color of the syenite 
has become duller and lighter : now the obelisk bears a white 
film of kaolin, the last product of the decay of granite. In 
thirty,six years the stone has received more damage f",om 
the atmosphere of Paris than during as many centuries in 
Egyptian air. 

The injury which the moist climate of England will in­
:flict upon Oleopatra's Needle Is likely to be still more rapid ; 
but there is at. leuj; the consolation that its incidental injury 
in Lo� fogs will not . be much worse for the stone than 
the bad treatment it was receiving in its neglected state at 
Alexandria. 
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.PRACTICAL MECHANISM. 

BY JOSHUA ROSE, M.E. 
NEW SERIES . 

TEETH OF GEAR WHEELS. 

In selecting which of the cnrves previously described shall 
be applied in the formation of a wheel or wheels the con­
structor is governed by the purpose for which the wheel or 
wheels are to be used, because the conditions will not always 
admit of the employment of the theoretically most desirable 
form of tooth. It is perhaps the better plan to first explain 
the mode of construction of the various forms of teeth, and 
to subsequently explain the conditions which determine the 
selection of either form. First, then, for a pair of wheels in­
tended to work together, and not designed to work ih gear 
with any other wheels of a different diameter, teeth having 
epicycloidal faces and radial flanks are usually conceded to 
be the most desirable. If, however, wheels require to op­
erate with others having a different number of ' teeth they 
are termed interchangeable wheels, and require to have hypo­
cycloidal instead of radial flanks, the faces remaining epicy­
cloidal as before. Both of these forms of teeth are termed epi­
cycloidal, as contradistinguished from involute teeth. Epi­
cycloidal teeth are employed when the distance between the 
centers of the wheels in gear is permanently fixed, but when 
this distance is required to vary involute teeth are preferred 
for reasons which will appear in due time. 

On account, however, of the difficulty of constructing 
epicycloidal teeth for pitches less than about % inch it is the 
usual practice to apply the involute curve to all pitches of 
that and less pitch. Small cut gears, both involute and epi­
cycloidal, have indeed been made of late a special manufac­
ture, and from the refinement of construction attending their 
production under these circumstances they are obtainable in 
far more perfect form than it would be practicable to make 
them in the ordinary course of workshop manipulation. 
Fine pitch gear construction, both as regards the involute 
and epicycloidal forms of teeth, is indeed so entirely a branch 
by itself that it must receive separate treatment. 

. 

Let us now proceed with the construction of a pair of 
wheels to work together and not to gear with any other 
wheels. The distance between the wheel centers being per­
manent, we select, according to custom, epicycloidal teeth 
with radial flanks. If then we are given the diameter of 
the wheel at the pitch circle, and the pitch and number of 
teeth, we may proceed at once with the practical construc­
tion ; but it is obvious that the circumference of the . pitch 
circle must be such as will be divisible, without leaving a 
remainder, by the given pitch, otherwise there would be at 
one part of the wheel a fraction of a tooth-a construction 
which is impracticable ; so that if the circumstances of the 
case require a defiuite circumference of pitch circle, the pitch 
of the teeth must be made such as will divide into that cir­
cumference without leaving a remainder ; but if the circum­
stances compel a definite pitch we must make the pitch circle 
of a ciroiitnference divisible by the pitch without leaving a 
remainder. If one of two wheels is to be twice as large as 
the other, one will contain twice as many teeth as the other, 
hence it is much more simple to gauge the size of the wheel 
by the number of teeth it contains, and to avoid calculatious 
in the workshop. Most workmen have a printed table con­
taining columns of figures under the following headings, 
" Number of teeth," " Pitch 1'," " Pitch 2'," etc. , " Diam­
eter of wheel, " etc. , so that a ready selection of pitches or 
diameters suitable to any given circumstances may be made ; 
or, finding none to exactly suit the requirements, we 

"may select the nearest, varying either the pitch or diameter 
as may be most suitable. It will generally be found that the 
pitch diameters of wheels for certain pitches and numbers 
of teeth run to two or three places of decimals, and that these 
decimals are not convertible into such fractions of an inch as 
are marked on ordinary measuring rules. This, where accu­
racy is required (and accuracy is invaluable in gear work), 
has been a serious drawback in the practical operations of 
the workshop_ The special steel gear rules of Brown & 
Sharpe are therefore a boon to careful workmen. These rules 
are marked in fine clean lines to various fractions of an inch, 
as 6, 7, 8, 9, 10, etc. , up to 38ths, enabling the setting of the 
compasses to correct radius as well as their ready adjustment 
to chord pitch. 

' 

The diameter at the pitch circle and the pitch and num­
ber of teeth being determined, we have to find the proper ad­
dition to make to the radius of the pitch circle for the points 
of the teeth, and this addition is termed the addendum or 
" depth beyond the pitch line," as marked in the wheel scale. 
The proportions in that scale are those given by Pro­
fessor Willis, which proportions are now almost universally 
accepted, except it be in so far as regards the question of 
clearance, which we will leave for future consideration. Re­
ferring to that scale, then, we add to the diameter of our 
pitch circle an amount equal to twice the " depth beyond 
pitch line " given, for the selected pitch, on the scale, and we 
have the total or extreme diameter to which the wheel must 
be turned, and while the wheel is in the lathe we must strike 
a fine circle, of correct diameter, to serve as the pitch circle. 
Our next duty is to divide off the wheel at the pitch circle 
into as many divisions as there are to be teeth in the wheel, 
and in the case of the larger wheels this is no easy task, be­
cause the pitch given so far is the arc pitch, and we have to 
convert it into chord pitch. This we may do by the construc­
tion given in Fig. 258 ; but even by that construction it is im­
practicable to set the compasses to the exact proper distance, 

I 49 
because an error of half the thickness of a line will be multi- I whatever it may be, will be too fine in itself and too widely 
plied on going around the wheel by as many times as the distributed to be found by any ordinary workshop measure · 
pitch is contained in the circumference of the -pitch circle, so I ment. If, however, the number of teeth in the wheel is an 
that in a hundred teeth the error would amount to the thick- odd instead of an even one, the process requires to be slightly 
ness of fifty lines, and as all this error would fall upon the I varied, as follows : Setting the compasses as near as possible 
last tooth it would be too great to be admissible. By the i by the method shown in Fig. 258, we start from any point, 
construction shown in that figure we may set the compasses 1 1 , Fig. 261, and step off the divisions from 2 to 9, and then 
so near as to save spacing over the wheel two or three times, commencing again at 1 the divisions from 10 to 17, and the 
and this is a great assistance ; and since it is impracticable error of the set of the compasses will be shown in the differ­
to set the compasses so finely as to space off the wheel to pos- ence between the distance between 17 and "9 and the set of 
itive mathematical accuracy, we can only adopt a method the compasses, and since there are 17 divisions in the 
that will be practically correct and that will divide whatever circle the compasses require altering to the one seventeenth 

error there may be between a number of teeth, and this may 
be done as follows : Commencing (for a wheel having an even 
number of teeth) at any point, A, upon the circle, Fig. 260, 
we mark off on the left and outside of the drcle as many divi­
sions as equal in number one half of the required number of 
teeth, the last division so made being denoted in the figure 
by B. Commencing again at A, we mark off the same num­
ber of divisions on the other outside of the circle, arriving at 
C, and midway between B and C on the circle we mark a 
point, D ;  and no matter whether the compasses were set cor­
rectly or not, D will be exactly diametrically opposite to A. 
It may occur to the reader that D may be more readily ob­
tained by a straight edge intersecting A and B and carried 
across to D ;  but the process as here carried out shows us· that 
the compasses are set too close together to an amount equal 
to the one eighteenth part of the distance between C and D 
at the pitch circle, hence we may oilstone the compasses with 
a slip of stone applied to both points on the inside so as to 
correct them. 

Meantime the wheel having an even number of teeth, A 
and D are two correctly marked divisions. With our com­
passes corrected to the best of our judgment we proceed to 
obtain two more correct divisions as follows : Starting at D, 
we mark withiu the circle the lines 1,  2, 3, 4, and then start­
ing from A we mark the lines 5, 6, 7, 8, and 9, and the cen­
ter between the lines 4 and 9 is another correct division, 
and if the lines exactly meet at the.circle the compasses are 
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part of the difference. This being done as nearly as the 
judgment can determine, we find the center between 9 
and 17, which must be done with another pair of compasses, 
because it is impracticable to reset the pair first used as true 
as the construction has enabled us to do. We then draw a 
straight line, L, Fig. 261 a, and with the first pair of com­

with one point resting on the line and used as a cen­
ter, we mark a section of circle, M. Then resting the other 
compass point upon the intersection of M and L, we draw the 
section of circle, N, and from M to N will be the length of 
each division. Taking the second pair of compasses, we find 
on the line L the center between M and N, producing the 
point O. Adjusting these compasses so that, one point rest­
in$ upon 0, the other exactly coincides with M and N re­
spectively, we, with these compasses, rest one point in the 
center, A, and mark on the inside of the circle the lines B 
and C, and the distance between C and B will be that of the 
first and adjusted pair of compasses. Then starting from B 
we mark on the inside of the circle the divisions, the lines D, 
E, F, and G, and then commencing at the point 1 we mark 
also inside the circle the divisions H, I, J, K, and equidistant 
between K and G on the circle we obtain another of our per­
manent and correct points of divisions. This process we 
carry out on the other side of the circle, beginning first at C 
and then at 1, producing another permanent division equi­
distant between P and Q at the circle. We have thus ob­
tained five accurate points of division, represented by the 
points 1, C, B, K G, and P Q, on the pitch circle, and con­
tinuing the process from those points we may obtain all the 
others, and thus obtain an accuracy that would be unobtain­
able by stepping entirely around the circle. 

.. . . . .. 
Usetul Notes Cor Watchmakers. 

We find the following in a recent number of the Watch­
maker: 

Main Spring8.-When a main spring is cleaned most inex­
perienced workmen will take hold of one end and pull the 
spring about half its length straight out, to save time. This 
practice will break springs when nothing else will ; and springs 
treated thus generally break after the watch has been deliv­
ered to the customer only a few days. Breaking into many 
pieces is owing to the acid in the oil which is used. We will 
suppose the main spring is a fine one, and has been evenly 
tempered and properly cleaned ; if, now, old oil is used, or 
that of an inferior quality if fresh, the acid it contains will 
eat into the spring, and will finally destroy its texture. The 
coil nearest the center breaks first, and as it recoils it breaks 
every coil in the barrel, and sometimes each coil is broken 
twice. The spring has become so impregnated with acid that . 
it has no life left. 

To Purify Oil.-To make the .oil pure, take a good sized 
bullet or ot.her piece of lead which has a thick coating 
of lead rust, cut it up fine, put it into the oil , and let it stand 
for two weeks. This causes the acid to settle, and it then 
resembles milk at the bottom. Now pour off the top, and 
your oil is pure. Common clock oil can be treated in this 
manner and made better than some watch oiL 

To Re8tore LU8ter.-If not too much darkened it may be 
restored by dipping the wheel in pure muriatic acid. Test 
your acid by dipping a piece of polished steel in it ; if it de­
stroys the polish, reduce the acid with rain water until it will 
not. Rinse the wheels well in water. This will also restore 
the polish to steel that has been blued by heat. 

Grinding Glas8e8.-Provide two pieces of cork, one con­
cave and one convex (which may be .cut to shape after fitting 
to lathe). Take a copper cent or other suitable article and 
soft solder a screw to fit the lathe and then wax it to the 
cork ; then get a twenty-five cent emery wheel, such as is 
used on sewing machines, and you have a complete outfit for 
cutting your watch glasses. Polish the edge on the zinc col­
lar of the emery wheel , or use a piece of zinc to do it. The 
other cork should be waxed to a penny and centered. The 
spectacle lenses may be cut on the same emery wheel, if the 
wheel is attached to the lathe so as to revolve. 

Another method is to take a common piece of window glass 
correctly set ; but if not, we may oilstone the points again. (green glass IS the best) and make a grindstone of that, using 
Here it is to be noted that in the divisions marked to obtain the flat surface to grind on. Cement it on a large chuck, 
our first point, D, the marKs were all made outside the cir- the glass being from 2 to 2 '5 inches in,diameter. 
cle, and all short and of about equal length, while the divi- Any one not familiar with this method would be surprised 
sions to obtain our second point, E, were marked within the to see how fast the glass is cut away, for either spectacles or 
circle ;-the object of this is to keep the lines distinchnd thus I watches. In grinding watch glasses put them flat on the 
insure greater accuracy. On small wheels it is sometimes I chuck glass-not on the edge. 
advisable to step the points of the compa�ses arou�d to set I Some watchmakers are excusable for �ot keepin� � full 
them approximately correct without drawmg any lmes, the supply ot watch glasses on hand all the tlme, when It IS re­
object being to avoid having a confusion of lines. Starting membered that there are over four thousand different sizes. 
again from D, we mark the lines from 10 to 13 inclusive, and .. , • • .. 
starting from A we mark those from 14 to 18 inclusive; ob- THE price of nickel made a remarkable series of drops 
taining the point F correctly_ Continuing this process be- during the year lately finished, and is now below its old 
tween A and E, E and D, D and F, and F and A, we may figure before the German Government upset the market by 
step or divide off the wheel more accurately than is pos- I selecting it for its token coinage. In January, 1877, it was 
sible by any other meane with compasses; and the error, � worth $2 '64 per lb. , and in January, 1878, only 96 cents. 
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TALLEY'S HYDRAULIC ENGINE. 
The annexed engravings represent a new water motor, the 

smaller sizes of which are adapted for running light elevators, 
lathes, printing presses, blowers, sewing machines, organs, 
coffee roasters, spinning mills, sausage mills, etc. , or for·use 
in hotels, laundries, forges, ' in any locality where either high 
or low pressure water power is had. The device is used 
either as an overshot or turbine wheel, as may be de­
sired. The larger sizes are fully adapted to all purpos.es 
where heavier power is required. The construction, which 
is quite simple, embodies the casing in which the wheel 
works, the wheel, wave line chutes, and the gauge. The 
casing is made of any desired metal, and requires no fin­
ishing except where the two . sides are joined. The wheel is 
made of brass or iron cast in halves, and bolted. The shaft 
runs in bearings in one part of the casing, and on a steel 
center screw in a bearing in the other part. The chutes are 
of brass, and are constructed in halves so that they may be 
opened and cleaned as desired. They have a fine polish so 
as to give an even sheet or perfect wave of water. On one 
half of the wave line piece is the valve, which is simply a 
small tube, in which, on one side, is the inlet, and on the 
opposite side the three discharge holes leading to the wave 
line chutes. The upper end is provided with a piston, which 
opens or closes the tubes as desired for one, two, three, or 
more <\ucts entering the wave line chute. In the five-inch 
iron wheel which we illustrate, there are three distinct 
ducts, which are opened by the gauge or regulating valve 
described, either singly, in pairs, or together, as greater or 
less speed and power are required. 

Referring to the illustration, it will be observed that the 
wheel, A, has peripheral flanges, between which are placed 
the buckets. The latter are set sloping at an angle of about I 
30· with the radial lines of the wheel, and between each 
pair the flanges are scalloped out as shown, being scal­
loped to afford proper outlet wheu running as turbine. On 
the face of the wheel are formed annular flanges, B, which 
bear against the inner faces of the casing, preventing side 
play of the water. The wheel is placed eccentrically in 
the casing so as to touch or nearly touch the latter on the 
inlet side and to leave a large water way on the outlet side. 
The induction pipe, C, terminates on the inner face of the 
casing in a wave line chute, D, shown separately in Figs. 2 
and 3. The width of this aperture is greatest at E, where 
the stream is first discharged upon the wheel, and from that 
point it gradually diminishes as shown, having greatest 
weight of water at E, at the other (on the blow pipe prin­
ciple) the greatest force. The distance over which this 
diminution takes place may be varied so as to deliver the 
water upon one or more buckets of the wheel. Preferably 
the entire length of the chute 
will coincide with about one 
third of the periphery of the 
wheel. By forming the out-
let apertures as described .the Fio.l 
water will be better distrib- J 
uted .. ...Q'ler the width of the 
wheel, and by prolonging its 
length as noted ihe water will 
be made to impinge upon the 
entire working · side of the 
wheel, or a large portion of it, 
and no dead water carried up 
or offering any obstructio)i, 
so that the power an,d weight 
of the fluid are caused to act 
together and the entire force 
utilized. Two outlets are 
provided . for the . escape of 
the spent water: The fll'�t of 
these, at F, is used to dis­
charge th.e . water from .' the 
casing at the •. bottom • wh�n 
the mac4ilie is usjld iu a . ver­
tical position. .' The .' other is 
formed on the side which be­
comes the ' bottom when the 
macbine is placed horizontal� 
ly or in turbine position. . A 
screw cap, G, is placed upon 
either outlet when not in use. 
A slide or gate, H, . is ar� 
ranged in the catling so as to 
close the orifice, F, when not 
in use. This is operated by 
a rack and pinion, the latter 
turned by the .  screw shown, 
and does not present any ob� 
8tructio� to the . .8IJ).ooth flow 
of water past tl1at point whjln 
too. machine. · ·is used . with 
the other outlet or as a tur­
bine. 

By the Wave line chute the 
water is . given · in one con­
tinuous sheet and npt.by pe-
riodical Jets. The working 
side of the wheel thus becomes 
a lever, and therei �· no waste until the outlet is reached. 

A tapering duct, I, is formed pl'l the side piece, and grad­
ually w��enstQ a .  pOitIt dlaw.etri2ally opposite that ·  where 
the width of said duct is about equal to the diameter of . the 
orifice, G. From the large end of this duct there is a pas-

sage to the discharge outlet, which passage is so formed as 
to relieve the wheel from back pressure of spent water. The 
inventor states that lie has not sacrificed power to speed, 
and evidences and claims that this 5-inch engine from which 
we make our illustration, with 70 1bs. pressure of water and 

THE RANSOM SIPHON CONDENSER. 

less than !� inch inlet, has driven a one half horse power 14 
inch Fitchburg (Mass.) lathe for metal turning and boring. 
Engines can be seen in operation at the machine works of 
C. B. Maedel & Co. , Kansas City, Mo. , to whom all orders 

TALLEY'S HYDRAULIC E.NGINE; 
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THE RANSOM SIPHON CONDENSER. 

Until within a few years the air pump has been the only 
instrument capable of forming a vacuum of high range in a 
steam condenser, and while almost numberless attempts to 
improve it have been made, it practically remains as it left 
the hands of Watt a century ago. Among the notable at­
tempts to supersede its use is the condenser and apparatus il­
lustrated herewith, which was invented and perfected by 
Doctor Frank Ransom, of Buffalo, Erie county, New York, 
after a study and labor extending over a period of twenty­
five years. We are informed that this condenser is now in 
successful use, maintaining a vacuum of high range on 
nearly one hundred steam engines, vacuum pans, etc. The 
Ransom siphon condenser, as its name indicates, is operated 
by the use of a siphon, by which the water for condensation 
is elevated to such a height as that, having been discharged 
into the condenser in contact with steam, it will flow from 
it; and while maintaining vacuum of high range, will over­
balance the atmospheric pressure upon the surface of the 
water in the hot well, and flow out as fast as received. It is 
well known that all siphons operated continuously will col­
lect air at their crown or highest point, which accumulation 
of air, from the water as it passes, will finally cut off and 
stop the flow of the current. Dr. Ransom discovered that, 
by a proper disposition of his delivery or outflow pipes, 
this defect in the natural operation of a siphon could be 
overcome by so arranging his pipes that water would mingle 
with the air, and abstract it from the crown of the siphon. 
He also found that he could enlarge the crown of the 
siphon, divide the current of water, and yet maintain its 
flow ; and, finally, that he could condense steam from an en­
gine or vacuum pan, and eliminate the air brought in by 
leaks in the apparatus by the outflowing current. If it were 
practicable to make work of this description absolutely tight, 
so that no air could enter, a siphon with 2 or 3 feet head 
would operate ; but as that cannot be done, a head or differ­
ence in the two legs of the siphon of ' 10 to 15 feet is used, 
and where no head or fall is available, a common water pump 
is required, Referring to the engravings it will be seen that 
this condenser is simple in construction, that there are no 
valves or moving parts to be refitted or to get out of order, 
and that the apparatus is an assemblage of pipes forming a 
siphon with an enlarged crown. Its durability is also evi­
dent, and it can be placed in any position outside of the mill; 
wherever most convenient. It requires no especial skill or 
knowledge to operate it, as there are no injection cocks 
to attend to, and in fact it is claimed to add nothing to the 
ordinary care of a high pressure engine. The amount of 
power required is stated to be only that necessary to keep 
the siphon running. Thus, at starting, the pump will 

have to lift the water the full 
height of the condenser, but 
as the vacuum increases, the 
labor on the pump diminish­
es. Thus, if the condenser is 
34 feet above the hot well, 
and vacuum at 26 inches mer­
cury (the us.ual r!l.nge), the 
siphon would lift the water 
29 feet nearly, reducing the 
labor on the pump to a lift of 
5 feet. Whell a head or fall 
of water of 15 feet can be had 
no pump is required, and the 
vacuum can be maintained 
indefinitely. Should a steam 

. pump' be used, it can ex­
haust also in the condenser, 

· and acts as an independent 
motor, leaving the total value 
of the vacuum net to the en­
gine. In this case the vacuum 
may be formed before the 
main engine is started, which 
is often of great value on large 
engines. Extensive use at 
the West has demonstrated 
the application of this con­
denser in gritty water, 
where an air pump could n ot 
be used. Speed of the engine 
attached to condenser is no 
objection, as under proper 
construction, we are in-

· formed, the vacuum will be 
· "teady at liny speed, and heat­

ing of .eolldenser cannot oc­
cur, as the wa�er must ' pass 

· tl:Uloug)l constantly. It has 
beel1 adllPted sucC;essfully to 
lake . and river steamers, to 
vacuum pans for sugar, dye­
stuff, etc" and is applicable 
to all purposes where a vacu­
um can be used. 

In the annexed engravings, 
A is the exhaustfl'oIJ). engine 
or pan ; B is the condenser ; 

for engines or any size, from 2 inch 'upward, shou11i. �a<i; Q, th� water ., illjectiqn pipe attached to an ordinary water 
dressed. , Patented October 16, 1877� �or further infotrn.., pum� f)r t!> ;w�ter' works. qr other head of water ; D 
tion as to pl'ice, . rights .. to · manu·Iacture·ill other .8tat�s :th�n' . is . .  tbe. ovedlow . and · hot well , from which the feed 
Missouri, etc. , address the invenior, M-r. Janle� Taljey; Jrc ' c water 'may b� taken on its passage to feed water heater 
Kansas City, Mo: and .boiler. At E are sm!l.ll delivery pipes contained · with-
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in the large delivery; F, and running from inside con­
denser to the hot well. These small pipes take water at 
or near the floor of the condenser through horizontal pipes 
tapped into the delivery pipe (see Fig. 3, arrows, page 150), 
and take air at their upper ends. They discharge air and 
water mingled at bottom of delivery pipe in hot well. In 
operation the exhaust steam passes through pipe, A, into 
condenser, and expands under the spray plate, when it 
comes into contact with a spray of water from the pump 
or other source of supply through C. As the steam is con­
densed. its water and  the water of injection, heated to about 
100°, fall to the floor and accumulate to the height of the 
mouth of the small pipes, thus filling them with water ; as 
this water rushes downward it creates a vacuum, which 
causes the air to pass down the small pipes, and thus 
the air is drawn from the condenser. As the water over­
flows the top of the large delivery pipe, it passes out and 
prevents any further accumulation of water. Thus the 
large delivery operates as a safeguard against flooding. 
These delivery pipes all carry out water mingled with air, 
and it has been found that the vacuum will be maintained 
by the outflow of the water necessary for the condensation 
of the steam used. 

The object of a vacuum as applied to engines is to take 
away the atmospheric pressure or resistance from the ex­
haust .pipe at its discharge, and through it from the moving 
piston, If we have 26 inches vacuum with this condenser 
we can safely count 24 inches or 12 lbs. per square inch 
as net gain to the engine. This has been found to amount 
to a gain of from 25 to 40 per cen t, which can be utilized 
either in'so much additional work done. or by saving that 
amount of fuel as compared to the engine when running 
without condenser. It has also been found that lower steam 
can be used to do the same work, 50 lbs. steam on the 
boiler and condenser doing as much work as 75 lbs. 
without it. The invention is. secured by several letters 
patent, now the property of the Ransom Siphon Condenser 
Company, J. L. Alberger, Treas. , Buffalo, N. Y. , to whom, 
or to T. Saul t, General Agent, New Haven, Conn. , commu­
nications may be addressed . 

. , . ,  .. 
2,000 Miles In 1,000 Hours. 

The unprecedented feat of walking 2,000 miles in 1 ,000 
consecutive hours was brought to a successful conclusion in 
Dublin, Ireland, February 5th, by W. H. Smythe, the 
" American postman. "  For forty-two days and nights 
Smythe had walked continuously, maki.ug one mile at least 

medical attendants to .be as good as when he began it. Such as the angles are large and shallow, the plant has an ex­
exhibitions of physical endurance have in themselves very tremely solid . and substantial appearance. The spines, whiCh 
little to commend them ; still they are not without scientific are in sets of from twelve to twenty, are from two to four 
value as evidence of human cap�city and as proofs that the inches long and very acute. The flowers are pure white, 
race is not deteriorating to any alarming extent. and but sparingly produced. The Oereus candicans may be 

.. 4 • , .. increased from offshoots, which it throws out freely at the 
THE CEREUS CANDICANS. base, and adapts itself to a great variety of soils. 

The name cereus is given to several species of cactus, the .. , • • .. � 

largest and most remarkable of which is the Oereu8 giganteu8 BLACK COCK AND PTARMIGAN. 

THE CEREUS C�IOANS. 

The black cock or black grouse is a highly prized game 
bird. indigenous to the northern parts of Europe and es­
pecially to the wild and wooded districts of Scotland. The 
plumage is of a steel blue color, the breasts and sides being 
brownish black. The weight of the male often reaches four 
pounds ; that of the female is !\bout two. The favorite 
abode of the bird is in the highlands and glens, among the 
hills clothed with a luxuriant growth of birch, hazel, willow, 
and alder, with an undergrowth of deep fern. Their food 
consists of tender twigs, berries, heaths, and occasionally 
seeds from the stubble fields. Their tlight is heavy, straight, 
of moderate velocity, and capable of being protracted. The 
black cocks are polygamous and fight desperately for the 
females during April. The eggs are from six to ten in num­
ber, of a dirty white color, with rusty spots; and are laid in a 
very rude nest on thc ground. 

every hour. The last mile was walked in 8 '5 minutes, and of New Mexico, while the night blooming cereus (Oactus 
sixty-five miles were made during the last twenty-four hours. grandijlorus) is a familiar and ·beautiful example. The 
Gale's Lilliebridge performance of 1 ,500 miles in 1,000 hours Oereus candicanB, shown in our illustration, is also a promi­
was the greatest previously recorded. At the completion of nent member of the family. Its growth is vigorous, the 
his task Smythe's physical condition was reported by his i stem when five feet high attaining a girth of three feet, and 

The ptarmigan, which is represented both in summer and 
wlnter plumage on the right of our engraving, is also It mem­
ber of the grouse family, but differs from the ordinary grouse 
in having the legs feathered to the claws, giving somew hat the 
appearance of a hare's foot (whence the generic name from 
the Greek) ; in the truncated tail, about two thirds as long as 
the Wings and of sixteen to eighteen feathers ; in most of the 
species becoming white in winter, and in the nasal groove 
being densely clothed with feathers. There are six or eight 
species described. inhabiting the northern and snow cov­
ered regions of both hemispheres, being one of the few 
genera characteristic of the Arctic fauna ; they are as much 
at home in snow as are the web footed birds in water, and 
their plumed feet enable them to run over its surface with­
out sinking. The species represented in the il lustration is 
the common European ptarmigan. The bill is black, short, 
and robust ; the summer plumage is ashy brown mottled 
with darker spots, and barred with orange yellow and dark 
brown on the sides of the neck and back, and the tail 
with the exception of the two middle feathers is grayish 
white with a narrow terminal white band. The bird is 
fond of lofty and northern regions, going as far as Green­
land, and coming down to the highlands of Scotland. 
When pursued, it is apt to dive under the soft snow. It 
sometimes does this for protection from the cold, and in 
damp weather is ofte� imprisoned under the frozen sur­
face. 

BLACK COCK AND. l?'rAlt)UGAN. 
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lttlcro8coplcal .Notes. eters was obtained with · a flf objective indicated mental de· and consists of the combination, with a harvester elevator, 
The American Journal of Mwr08coP1/ for February contains rangement. of an inclined board, curved spring wires, a cord and 

several articles treating from distinct points of view the ex- It is to be regretted that the great aim of microscopy is treadle, with the seat board of the harvester, for cutting off 
pediency of increasing the power of object glasses beyond sometimes overlooked, and that the indefinite enlargement of or separating the grain while a gavel is being removed from 
the limit usually assigned to them. the image, rather than the perfect definition of the object, the trough, thus preventing the grain from being scattered, 

One method of obtaining this result is the employment of should be accepted as indicating successful work. and .enabling the binders to form neat and compact bundles. 
deep eye pieces, and as Professor R. Hitchcock recently con- • I .  . A new Bale Tie, patented by Messrs. T. A. Andrews and 
demned their use, the question has been taken up by one Bearing Reln8. A. G. Edwards, of Gainesville, Texas, is made with a buckle 
who holds a contrary opinion. The observation that has The ligamentum nuchre of a quadruped, as is well known, frame having a wedge. shaped catch on the end bar, which 
drawn attention to the subject was made by Professor Hitch- supports the head, and in health relieves muscular tension catch is secured in slots made at intervals in the bale band. 
cock in a letter to Professor J. E. Smith on the question of I in maintaining the weight ; but that is surely no reason, says Mr. E. C. Budd, of Prairie Green, Ill. , has invented a 
" Low versus High Power Objectives. " the Lancet, why a rein connecting the mouth by a bit with Sulky Plow, so constructed that one wheel will run in the 

The remark was as follows :  " I  fail to see the advantage the collar which bears on the cervical vertebrre, near the ver- furrow and the other on the unplowed land. By means of 
of working a glass up to its fullest capacity with deep eye tebral prominences, should be imposed on the animal to sup- hand levers the driver is enabled to raise or depress either 
pieces. It is trying to any glass, and iUs questionable if it plement the provision made by nature. Under the best of side of the frame of the machine, making it level under 
is an advantage to use an inch objective to see 30,000 lines circumstances, casting out of account the pain and injury varying circumstances. The draught is direct from the 
to an inch with deep eye piece. I dare say few workers will inflicted on the mouth of the animal, the effect of this rein plow beam. 

. 

be induced to follow this plan ; in fact, few one inch objec- must be to throw the weight of the head upon the muscles Mr. Louis Anthoine, of Epworth. Iowa, has invented a .  
tives would stand it. " instead of the ligaments. If from weakness the horse allows Cultivator, in which the points covered by letters patent are 

Professor Georg e E. Blackham, of Dunkirk, writes to the its head to drop, the aim should be to restore the vital the combination, with the cross bar of the frame, of a plow 
Journal, objecting to this statement. strength of the natural support; not to place the burden on a beam, connected to it by a U bar, lug pivot, and offsetted 

He says : "I believe in using first-class wide angled lenses, part of the organism which the ligament was intended to bar. The plow beam is raised and lowered by a lever and 
of comparatively low amplifying power, and g etting the in- relieve. ratchet. The machine is adapted for use with a driver, or 
crease of power by the use of deep eye pieces, rather than • � • I .. as a walking cultivator, being provided with handles for use 
using only low eye pieces and obtaining gradations of power T� " ACME "· �OUB�E ACTING STEAM PUMP. in the latter case. 
by the.use of low priced narrow angled penetrating objec- We Illustrate hereWIth a sImple and co�pa�t �tea� pum�, A Plow, invented by Mr. Asa Newsom, of Valdosta. Ga. , 
tiv es. . 1st. Because I get better res�lts. 2d. Beca�se it is a I strongly constru�te?, and the cost of w�lCh, It �s clal��d, IS- is .set to apy required pitch by means. of a scre.w and two 
more SImple and therefore more rapId and convement way reduced to the mlmm�m amo�nt consIstent :"Ith effi�lency paIrs of nuts, one end of the screw bemg fixed m the plow 
to work. 3d. Because it is more economical. and good workmanshIp. A SImple D valve IS used m the standard, and the other working through parts secured to 

An illustration of this is given: " Lieutenant Carpenter steam c.hest, which is � cylinder cast !n the bend of the frame, the beam. 
made an admirable dissection of a frog poisoned with curare, a?� at Its weakest POl�t, thus makmg th� frame perfectly 1\'11'. John Burkholder, of Centerburg, Ohio, has invented 
and exhibited the circulation of the blood in the capillaries ngld unde.r the h�aVl�st pressures r�qUlred. T�e crank a Wheat Steaming Apparatus, which consists in a double 
of the mesentery. For the exhibition of this interesting .ob- shaft runs III BabbItt lIned boxes, whIch have a SImple ar- conical-ended cylinder, which contains an interior slitted 
ject (which is certainly physiological, histological, and patho· and perforated vessel. The grain is fed thr.ough a valve at 
logical enough. to placate . the most rabid anti-diatomaniac the top, and passes between the outer and inner shells, being 
that ever worked with a French commercial triplet), I se- steamed in its progress downward. As the perforations of 
lected my Tolles one inch objective of 30° aperture, and ob- the interior vessel do not extend to the bottom, the lower 
tained amplification of 100, 200, and 400 diameters by simply part of the apparatus is kept dry by removing the condensed 
changing the eye piece. Now even with the M inch solid eye steam, and the grain is delivered from the lower exit in con· 
piece, giving an amplification .of 400 diameters, the view .of dition for grinding. 
the object was satisfactory, and I had a clear working dis- A new Cultivating Implement, patented by Mr. W. H. 
tance of '317 .of an inch. " Thomas, of Way Cross, Ga. , combines the advantages of a 

In regard to this matter it appears that there is much prac- common hoe, finger hoe, rake, driller, etc. It has inter-
tical usefulness in both o( the systems here advocated, and changeable parts, attachable to the same handle, one of 
that the chief evil will be found in carrying either practice which has cultivator teeth and a drilling tooth, and also a 
to extremes. 

. rake and hoe. 
Much depends on the nature of the work in hand, and it Mr. Wm. R. Fowler, of Baltimore, Md. , has invented an 

is upon these technicalities of manipulation that the skili and Attachment for Pl.ows which is in the nature of combined 
judgment of a good microscopist are shown. In fact, both rake and scraper, or leveler for the upturned furrow slice. 
these methods are usually employed 'in conjunction. A mi- The device consists, generally stated, of a curved arm or bar 
croscopist failing to observe something with a M inch objec- hinged to the plow beam by detachable and adjustable 
tive and an A eye piece, will probably change his eye piece clamps, and carrying a rake and scraper. The rake tears 
for a B or C, and having observed the structure he is in the furrow slice, and the scraper smooths or levels it. 
search of, he will return his low eye piece and use an objec- An improved Planter and Drill, invented by Messrs. S. J. 
tive of a higher p.ower, so as to obtain an improved light and & C. Weickel, .of Laclede, Mo. , has a seed covering shovel 
better definition. following in the rear of each hinged drill tooth, the shovel 

1'm-ilext method noticed is the uSe. ,of " an amplifier. " being attached, to the tooth by means of a rod which is 
Attention is directed t.o this piece of accessory apparatus by bolted to the tooth. The shovel is concave on the edge, to 
Dr. Gustavus Devron, of New Orleans, who writes to the cause it to cover the grain and leave a narrow ditch on each 
same journal describing an amplifier made by Tolles. sid e for the w�ter to run off in. The drill spouts have side 

Here is a system of increasing the power of the object tlanges and slide in guides under the drill box. 
glass by placing a lens between the object glass and the eye A patent recently issued to Mr. James Tripp, of Coldwa-
piece. t.er, . Mich, covers a number of improvements upon that form 

This apparently simple plan of increasing the power of of Cott<,m Picker in which a set of pendent pickers, com-
object glasses entails many difficulties, which opticians have pOsed of bars surrounded by upwardly pointing teeth, is ar-
for years endeavored to overcome; if Mr. Tolles has su.c- ranged to revolve, a,nd in the revolution to descend into the 
ceeded he has conferred a great boon on microscopists. THE " ACME " PUMP. ,cotton bush and seize the fiber, and then, with a motion te 

Dr. Devron writes a very fervid appeal in favor of this am- the rear t.o compensate for the pregressive movement of the 
plifier of Mr. Tolles, and states its merit to be as follows : rangement for taking up the wear. Ot11er arra!lgements are dev:i.c�.:t0 ascend and deliver the fiber to a set of strippers. 
"Its cost is but little more than that .of an ordiIi&ry eye provided for taking up all the wear in every .part of the The,invention consists chiefly in the censtruction of pickers, 
piece, and as it may be used with every eye piece, its posses, pump. The manufacturers, who are , also the manufacturers and>t�e arrangement .of the sets of the same upon rtlvolving 
sion is equal to having twice as many such glasse.s, and the .of . the Wrj�ht .Bucket Plunger Steam Pumps, state �llat reeT arins f.or a continuous and better action. 
possessor of a good modern objective of moderate power .one of, .thes e pumps . has been successfully rujlning : since • , .  I .. 
can accomplish- with it almost anything that would require ,·March" 1,876, under difficult .conditions and with uniform , Recent. Analy8es oC Furnace Gases. 

an objective of the same grade and of double magnifying succesl:1.' , For further particulars address Yalley Machine . M. Cailletet has published in a recent number of Oompte8 
power ; .thus a nth with an amplifier will do the same .work Company; Easthampton; Mass' }lendu8 an interesting article detailing the results obtained 
that a Ath would without the amplifier. " .. , • I ... ' by him from analyzing the gases circulating in the hettest 

This is indeed tempting, and the news appears to be too .Ne� Agricultural Inventloils. parts of th e furnaces in which iI:on is worked. These differ 
good to be true . .  Dr. Devron says every microscopist sh.ould . An' improved Chum, the invention of Mr. W. W. Primm, from those previously obtained by Ebelman, who being un­
have a "Tolles " amplifier. Let the foregoing description btl of Murphy�botough, Ill. , has a dasher made of a hollow acquainted with the phenemena of dissociation did not take 
confirmed, and d.oubtless every microscopist will purchase center' staff, 'lind a p erforated dash plate extending spirally into consideration the influence towards recombination pre­
one, butthe same piece of accessory apparatus has hitherto arouud the 'staff . . There is a hinged radial gate at the upper sented by the cooling of the gases. 
failed, which would make a prudent reserve .pardonable on edge of the spirsl dasher. which opens during the upward M. Cailletet',s analysis is as follows : 
this .occasion. motion of the dasher and closes as 'the latter descends, thus Oxygen . . . . . . . : ' .  . . . . . . . . . . . . . . .  . . . .  13 '15 

Any subscriber who can confirm Dr. Devron's views is in· forci'fig the cream · thl'ougbthe perf.orations. Carbonic oxide . . . . . .. . . . . . . . . . . . . . . . . . . 3 '31 
vited to forward his experience of the new amplifier. Last, A Butter Shaper, patented by Mes�rs. W. H. & Theo. Du- Carbonic acid . . . . . . . . . . . . . . . . . . . . . . .  1 '04 
Jy, Dr. Francis Gerry Fairfield, Professor, .of MiQj:'os�.opy laney, of Peterstown, W. Va. , consists of a circular band . Nitrogen (by difference) . . . . . . . .. . . . . . . .  82 '50 
and Micro-Chemistry, New York College of VeterirUiTy Sur- , wit:Q.overl�pping ends, which is set in a ring-shaped former. 100 '00 
geens, writes to the Medical ReC01'd a letter describiug W.ith, WheIl; the buttei- i� fj.lled in, the band is secured , in position A(te!':cooling, by traversing a long flue in co.ntact with the 
out intelligible details a means of increasing the power.ohn by a gaivanized iron wire. The band ' l!\bles the , butter to wails. of boilers, the gas presented the following composi 
objective from 1,500 diameters to 7,500 diameters. He says, retain its shape during transportation. -

tion : 
with this modification, an investigator with a good Ys inch Mr. Matthew Moore, of Whippany, N. J: . .. has invented an 
objective can obtain the same . results as '.Yith a +0 inch. improved Powder Duster fo,1' Destroying Insects, consisting 
The means employed are .barely hinted at, and cannot there- of a rod having a metal shank or standard at its lower end, 
fore be here furnished. The Journal of 1£i«08coP1/ repro" arr�nged at such an angle that when the rod is supported in 
duces this lett er under the heading of "Humorous," and the an inclined position by means of a . strap passing around the 
lines, . shouider, the standard is vertical; in combination with a 

" ,A  little nonsense no� and then horizontally oscillating receptacle having a perforated oot. Is rel!ehed by the wlselt men,'.' tom, an agitator within, and a l ever and conn'ecting .rOd, fOJ; 
thus, as lt were, placing the Doctor in the "pillory" of ridi, parting motion. 
cule. As no' particulars /).re given it is not easy to perceive . A!I":tmproved Harvester Cut-o� has been recently patented 
h.ow any opinion can be !orrned, . unless the Doctor's critics by Messrs. A. L. & E. ·C .  Long, .of Big Rock. Ill. It is an 
believe that the assertion that an enlargement of 7,500 diam- attachment ap-plieable to the Marsh -snd simHa-r harvesters, 

Oxygen .. . . . . . . . . . . . . . . . • . . . . . . . • • . • ; . 7'65 
Carbonic oxide . . . . . . . . . . . . . . . . . . . ; . . . .  3 '21 
Carbonic acid. . . .  . . . . . . . . . . . . . . . . . . . . . 7'42 
]S'itrogen (by difference) . . . . .  . .  . . • • . . . .  81 '72 

100 '00 
The auth.or explains that the large increase of carbonic 

anhydride, sl:!.own in the latter analysis, is due to the further 
co'mbustion of a quantity of finely divided carbon which is 
present'i'n th� atmosphere of the hearth furnace. M. Cailletet 
belii;fesiluW it will be possible to utilize the large quantity 
or.combustible material which ordinarily leaves the chimney 
with the c.ooled gases. 
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MARCH 9, 18'18.] 
Physical Education 1"01' Girl •• 

In these days, when so many women are engaging in in­
tellectual pursuits of a high character, and even are desirous 
of competing with men in the cares and anxieties of profes­
sional life, the question of their physical training ought to 
receive more attention than it has hitherto done. In this 
respect girls stand at a great disadvantage as compared with 
boys. Up to a certain age, say eight or nine, a girl mixes 
often on equal terms with her brother in his sports, indeed 
not infrequently excels him both in skill and spirit ; but 
after that age healthy exercise is sacrificed to the bondage 
of genteel deportment. The growing child is confined with 
stays, and her feet crippled with tight boots. Anything 
like vigorous muscular movements are thus rendered im­
possible, and the sole exercise is the torpid regulation walk. 
Owing to this want of functional activity of the muscular 
system the muscles waste and dwindle, and the nutrition of 
the body becomes impaired. Many of the troubles women 
suffer from i� later life are undoubtedly due to impaired 
muscular vigor, and much suffering would be spared if 
proper attention were paid in early life to their physical 
development by a course of systematic training. We do 
not mean that our daughters should emulate their brothers 
in the cricket field, or that female athleticism should be­
come the vogue. But we would point out to parents and 
managers of schools the danger entailed by the present ne­
glect of exercise, and indicate the games that could be most 
easily adopted. Thus fives, rackets, and lawn tennis are 
games for which no great space is required ;  the latter game 
might be taught systematically, just as cricket is to boys at 
public schools. To play these games with safety, however, 

. stays and tight boots must be altogether discarded. Swim­
ming, too, ought to be taught at all girls' schools, not mere­
ly because of the protection it affords, but also from its 
being in itself an admirable exercise, bringing into play 
all the musc1es of the body.-Laneet. 

The Palace Stocli: Car
' 

Company, 

The Palace StocK Car Company, or a corporation spoken 
of by that name, which is said to have bought up all the 
patents (62 in number) for stock cars which provide for feed· 
ing and watering the animals en route, has one of the most 
beautiful plans for making a fortune by act of Congress 
that the heart of man ever conceived. It has caused a bill 
to be introduced into Congress, providing that unless cattle 
are carried in its " palace stock cars, " they shall be un­
loaded and fed every 24 hours-a considerably shorter period 
than is now required and practiced, and for which all the 
arrangements of the railroads-the costly stockyards, etc.­
are designed. This was an ingenious plan, for it made an 
appeal to humanity, which is apt to be listened to without 
taking pains to ascertain whether it would be really humane 
to grant what is asked in the name of humanity ; and cattle 
shippers are not likely to be credited with any tenderness 
for their dumb property, while railroad corporations, having 
no soYls, of course cannot have hearts. If the value of cat­
tle for meat was improved by a course of starvation and ex� 
haustion, there might be some necessity of interfereuce by 
the government ; but it has always beel). held 
out by the owners of • •  palace stock cars," 
that many times the cost of using them is 
saved by the better condition and heavier 
weight of the animals on arriving at market. 
And there is no doubt that hunger and thirst 
and prolonged weariness do reduce the weight 
of animals and injure the quality of their 
meat, and (which is a fact that the hardes�­
hearted cattle dealers can feel to the very 
bottoms of their pockets) reduce their market 
price. For this reason the men who own 
the cattle which they are transporting are in­
terested more than any one else can possibly 
be in their humane treatment. And yet, 
strange to say, they could not be induced to 
adopt the " palace stock cars," though for 
years they have been urged to do so. Indeed, 
they assert that to use them would be inhu­
man ; that the animals suffer more from con­
finement and exhaustion in a run of 80 or 
100 hours in a " palace " stock car, where 
they are offered food and drink, than in a 
run of 30 or 40 hours in an ordinary car, 
with rest and refreshment on the solid earth 
thereafter ; that food and drink do the cattle 
little good in their excited condition when 
running; and that, as the business is actually 
conducted, the suiIering of the animals is not 
great, as the very small number of deaths en 
route indicates. 

A large number of prominent railroad men 
have been in Washington to appear before 
the House Committee (on Agriculture, we 
believe) in opposition to this bill, and they 
are convinced that this committee will report against it.­
Railroad Gazette. 

.. , e  . ..  

THE annual lumber product of the country is placed at 10.000,000,000 feet, a considerable portion of which is in­
tended to replace timber cut only a few years previously, 
which has decayed. It is said that the renewal of telegraph 
poles alone requires 43,620,000 feet, a quantity nearly equal 
to the product of Maine. 

153 
·SUBMARINE ILLUlIINATION. light is produced. The cylinder is fitted to a segmental 

The conditions to be observed in the construction of lamps ring, and can be removed by turning it to the extent of one 
for giving light under water are many and. difficult. Such eighth of the circumference. The lamp is made of polished 
lamps, like those used in an explosive atmosphere, must of brass, the top and bottom portions being connected together 
course be isolated from the snrrounding medium. There is by strong brass rods. A plate of lead at the bottom gives 
also the additional requisite that, for a given degree of illu- the necessary weight to balance displacement, and also 

ELECTRIC" SUBMARINE LAMP. 
mination, a greater intensity of light is needed to pierce the 
denser fluid. It is ev:ident that there are strong objections 
against the use of ordinary gas or oil lamps for submarine 
illumination. They require an. extra pump for their air 
supply, as luuch hose as the diver, and also as many men to 
attend to them.; 510 that, for a, necessarily feeble illuminating 
power, not diily is the first .cost considerable, but the work­
ing expenses are' heavfand continuous. The cumbrous,at· 
tachments are also a drawback. 

OXY-CARBON SUBMARINE LAMP. 

Two modes. of overcoming these difficulties are shown in 
the accompanying engravings. In one apparatus, that of 
Messrs. Heinke & Davis, the problem is solved by the aid 
of electricity. This light will burn below water without 
any air whatever ; and it is stated by Iron that when the 
parts of the lamp are screwed together no further attention 
is required. The upper illustration on this page shows the 
construction of this apparatus. The strength of tht) electric 
light allows the substitution of a glas� cylinder for the usual 
bull's eye lells and refiector� alld thus a uniformly diffused 

. causes the lamp to sink and remain steady when placed on 
the ' bottom. The lamp may be burnt continuously or inter-
mittently, as required by the nature of the work ; the car­
bons are usually arranged so as to last about four hours 
without renewal. Electricity is supplied by a battery of 
from twenty to forty Bunsen's elements, according to the 
intensity of light required. The bottom of the lamp is fitted 

. with stuffing boxes, by means of which the wires connecting 
the lamp with the battery may be connected or disconnected 
at will, without the necessity of severing the wires. The 
total weight of this lamp, which gives a light equal to 
20,000 normal candles, is about 60 Ibs. It may be used inde-
pendently of surface connection. 

. 

Another plan is that of Messrs. Barnett & Foster; who 
use the system represented in the lower engraving. The 
light consists simply of the flame of a spirit lamp, urged by 
a jet of pure oxygen, compressed in a wrought iron bottle 
to about thirty atmospheres ; and When one remembers what 
brilliant coruscations are produced by incandescent charcoal 
:plunged in oxygen, it will readily be conceived thlt't such a 
light is exceedingly powerful. This arrangement possesses 
the advantage of being entirely self-contained, dispensin.g 
with all pipes and connections from the surface.· Exit 
valves are provided for the gaseous products of combustion, 
and the oxygen receiver is fitted with a rope, by which a 
diver can sling it on his back and walk about with it easily . 
The ordinary supply of materials will ftirniBh a brilliant 
light for four hours. 

.. ' e  . ... 
New Inventions. 

Mr. Jonas Hobbs, of Nineveh, N: Y. , has invented an im­
proved Wag6n Standard, the object of which is to preveut 
jarring and jolting. The standards are inclosed by coiled 
springs, which support the wagon body, and have curved 
braces suitably secured. 

An improved Fountain Pen for Marking has been invented 
by Mr. Joseph Schneider, of La Fayette, Ind. A detach­
able shank on the handle carries a stationary plate for one 
half of the pen, and a hinged blade for the other, the two 
blades being lined with cloth and curved downward toward 
each other, so as to form a fountain for the ink, as in draw­
ing pens. The space between the poInts is regulated by a 
screw and counteracting spring. 

. 

A new Paper File, the invention of Mr. J. H. Van Pelt, 
of New York city, has tWo clauiping strips, which are drawn 
together so as to hold the papers by pivot levers worked by 
screw nuts, which latter are turned by a longitudinal screw 
rod and key. 

A povel SpaCing 'r-Square for draughtsmen has been in­
vented by Mr. Joshua D. Day, of New York city, which has 
a head iIi two parts, one fixed and . the other movable, and 
an adjusting screw fOr limiting the motion of the movable . 

part, together with a graduated scale for In­
dicating the distance between the lines to be 
ruled. The ' parts may be so secured as to 
act as a common T-square, or the blade may 
be locked at any angle with the head, the 
angle being indicated by an index and gradu­
ated arc ; or the blade and the part of the head 
to which it is attached may be moved over 
regular intervals, gauged by the milled nut 
and sliding scale, for ruling, shading, or 
spacing in a parallel direction at any angle. 
The working faces of the head are lined with 
chamois leather or rubber, to prevent the 
square from sticking to the board and at the 
same time produce the necessary adhesion. 
D. T. Ames, 205 Broadway, New York, will 
give further information. 

Mr. John Krapp, of Brooklyn, N. Y. , has 
invented an improved Spring Rocking Cllair, 
in which the chair itself is separate from the 
base, and its rockers act upon stationary 
rounded and grooved bars on the base. The 
springs are two wire loops, having coils to 
give greater elasticity, and are clamped to 
the base and secured to the chair by hooks. 
An arrangement of pins and stop hooks lim­
its the longitudinal motion, and lugs upon the 
rockers fitting into notches in the stationary 
bars prevent lateral motion. 

A Support for Hose Nozzles, so constructed 
as to permit the stream to be directed at any 
desired angle, is the invention of Mr. Chas. 
H. Rodig, of Cleveland, Ohio. It has, on 
a standard, a ball .and socket joint, to which 
the nozzle is clampe.d, and arrangements for 

securing the joint in a flxed position. 
Mr. J. S. Halsey, of Leban<ln, Ohio, has patented a Car. 

bonic Acid Generating Apparatus applicable to the hose of 
fire engines, whiGh injects the gas into the stream of water 
in its passage from the engine to the fire, the apparatus be­
ing designed to fill the place of a chemical fire engine. 

Mr. J. H. R: Prall. of Elmira, .N. Y. , has patented a De­
vice for Adjusting Tfl!.nsoms. The inventor employs a con­
necting rod, sliding ill a slotted .guide tube, . and. operating, 
by a pivot arm, the fixed arm of the sllSh or tranSOm. 
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An improved Sash Stop, invented by Mr. Wm. T. Dore· 

mus, of New York city, prevents windows from being 
opened without being previously unfastened, and fastens 
the sashes automatically as they are lowered, thus guarding 
against the possibility of closing the wind.ow and leaving it 
unfastened. 

A liquid Size for Oalcimining has been patented by Mr. 
Wm. S. Welch, of Westfield, N. J. , intended to take the 

There are various patterns of these African guns, as each 
district has its own peculiar taste. The barrels vary consid­
erably in length, and are variously stained, some black, 
others a brown-red, and others again a bright vermilion. 
Probably 100,000 to 150,000 of these guns made in Birming­
ham are annually exported. 

.. , e  . ..  
ASTRONOMICAL NOTES. 

place of the liquid glue in use. It consists of a solution of BY BERLIN H. WRIGHT. 

a vegetable gum and glue in boiling water, mixed with spir- PENN YAN, N. Y. , Saturday, March 9, 1878. 

its of turpentine. The following calculations are adapted to the latitude of 

Mr. Henry Knowlton, of Flint, Mich. , has invented a New York city, and are expressed in true or clock time, 

Door �top and Holder, for retaining a door, when opened, being for the date given in the caption when not otherwise 

in an easy manner and preventing jar. A cup-shaped rub- stated. 
d d . . 1 t PLANETS. ber socket, attache to the oor, rece1ves a COlllca s op, H.M. H.M. 

which is screwed to the floor or base·board_ Mercnry.rises . . . . . . .. . . . . 6 13 mO' j Saturn �ets . . ... . . . _ . . . . . . .  6 11  eve. 

M J D T t m of Aye Ju ction Mass has invented Venus rIses.. . .. - . . . . .  4 51 mo. Uranus m merIdlan . . . . . . . . 1O 45 eve. r. • . . a e , r n , " . Mars sets . . . . . . . . . . . . .. . . . . 11 27 eve. Neptune sets . . . . . . . . . . . . . . 9 47 eve. 
a Folding Desk, having a leaf hinged to a frame, with eyes I Jupiter rises . . . .  . . . . . . . . .  4 12 mo. 

by which it may be hung from hooks prOjecting from the FIRST MAGNITUDE STARS. 

wall, the leaf being supported when in use by a hinged H,M. Amplitude. 

1 f Antares rises . :. . . .  . . .  " . .  0 55 morning, 35° 35' 12" south of east point. brace, which may be folded inward, so as to permit the ea Re/l"lllus rises . . . . . . . _ _  . _  . . .  4 08  evening, 16° 41' 08" north " " 

to drop when not in use. Spica rises . . . . . . . . . . . . . . . . . 8 45 evening, 13° 57' 26" sonth " . , 

d Altair rises . . . . . . . . . .  .. .. . . 2 08 morning, 11° 18' 52" north 
Mr. Isaac Scheuer, of New York city, has patente an Vega rises . . . . . . . . . . . . . . . . . 10 28 evening, 55° 32' 11" north 

improved Traveling Bag, in which the flap of the outside Algol (var.) sets . . . . . . . . . . . .  1 02 morning, 58° 57' 10" north 
Aldebaran sets . . . . . . .  . . . 0 20 morning, 21° 41' 36" north 

pocket is kept in place and shape by metallic straps, and the Alpheratz sets . . . . . . . .  . . . .  8 42 evening, 38° 54' 06" north 
7 Stars (cluster) sets . . . . . . . . 11 58 evening, 32° 04' 53" north 

flap itself is secured by a novel fastening_ Rigel sets . . .  . . . . . . . . . . . .  11 29 evening, 11° 01' 34" sonth 

An improved Harness Pad has recesses at the back for re- Sirius in meridian . . . . . . . . . .  7 30  evening, 22° 04' 47" sonth Procyon in meridian . . . . . . . 8 23  evening, 7° 18' 37" north 
ceiving the nuts by which the terrets are fastened to the tree, Arctnrus in meridian . . . . . . . 3 03 morning, 26° 34' 3011 north 

Capella in meridian . . . . . . . 5 58 evening, 71° 17' 00" north 
and countersunk holes for receiving tufted screws for fast- Betelgense in meridian . . . . . 6 39 evening, 90 46' 49" north 
ening the pad to the tree. The pad is made of rubber, and REMARKS. 

is the invention of Mr. H. R. Ridgley, of Ashland, Ohio. Fomalhaut is omitted in the above table owing to the fact An improvement in Photographic Vignetting Devices has that he rises after and sets before the sun. Venus is station­
been patented by Messrs. F. H. Price, of Irvington, N. J. , ary March 13. Mars is in conjunction with the moon at 9h. and A. S. Oampbell, of Elizabeth, N. J. The patent covers 8m. evening, being 4° 16' south of the moon. Professor 
an adjustable vignette shield, in combination with a box for Hall has named the newly discovered moons Deimus and 
shading it. Phobus. Saturn will continue to be " evening star " until 

Mr. J. L. Dodge, of Greene, R. I. , has invented an im- March 13, when he is in conjunction with the sun, and after 
proved Horseshoe, so constructed as not to ball with snow that date will be " morning star " until June 23. Algol is 
and to permit the calks being easily removed when the horse at minimum brilliancy March 6, 6h. 25m. evening. " Am­
is in stable, or for replacing worn calks with new ones. The plitude " is the distance north or south of the east or west 
shoe is made in two parts, the lower one, corresponding to points of the horizon at which a body rises or sets. It is 
the common horseshoe, being secured to the upper by studs much easier to find particular stars if we know their ampli­
and a screw. tudes, and as this does not vary perceptibly for short pe-A Time Signal, invented by Mr. J. A. de Macedo, of riods, those who are observing would do well to copy the 
Leeds, Eng. , is a sand glass mounted on a horizontal axis in amplitudes given in this number, in order to have them con­
such a manner as to overbalance when the sand, or any' fixed venient for reference, as they will be inserted but once. 
portion of it, has run from the upper bulb to the lower. • I e I .. 
On the upper part of the glass is a hammer, which .when the Astronomical Notes. 
glass overturns strikes a bell hung beneath. OBSERVATORY OF VASSAR COLLEGE . 

A Ventilator for Windows, invented by Mr. L. D. Har­
vey, of Sheboygan, Wis. , has a curved metallic deflector, 
with cloth side pieces, and is provided with a hinged cover 
which may be adjusted in any desired position. 

Mr. H. W. Hammersmith, of South Bend, Ohio, has in­
vented an improved Rail Joint, or vise for connecting broken 
rails. It consists of a jaw, bearing upon the fish plate at 
one sIde'of the joint of the rails, and extending in the shape 
of a bolt below the base to a second jaw, which is secured 
by a screw nut on the end of the bolt, so as to bear tightly 
on the opposite fish plate. 

• I t  • •  
Progress of Atlantic Steam Navigation. 

LIVERPOOL ENGINEERING SocmTY.-This Society held 
its usual fortnightly meeting at the Royal Institution on 
January 30. Mr. Arthur J. Maginnis read a paper on " At­
laJ,ltic Lines and Steamships." The author briefly sketched 
the development of the now enormous Atlantic trade of 
Liverpool from its commencement, in 1840, when Sir Sam­
uel Cunard dispatched the Britannia from Liverpool to New 
York, to the end of 1877, when there were 152 British steam­
ers, with an aggregate tonnage of 377,905 tons, engaged in 
this trade. After enumerating the different companies which 
have been formed from time to time, and giving a short his­
tory of each, Mr. Maginnis proceeded to give some interest­
ing statistics of the engine performances of the more fa,.. 
mous vessels. We find that, owing to the improvement in 
modern vessels and engines, a ton of cargo can now be de­
livered in New York with the consumption of 4 '5 cwt. of 
coal on the voyage against 48 '5 cwt. in the earlier class of 
steamers ; and the consumption of coal per indicated horse 
power of the engines has decreased from 4'7 to 1 '9 cwt. , 
while the average speed per hour has been almost doubled . .  

Attention was called to the compound inverted engines 
introduced in the vessels of the White Star line, each engine 
having a high and a low pressure cylinder as a precaution 
against a break down. The author endeavored to allay the 
prevalent anxiety where a vessel disabled her machinery, for, 
having sailed over 800 miles in a disabled steamer, he could 
testify to the good sailing qualities of most of our ocean­
going steamers. 

. ,  . . .. 
The A.Crlcan Mnsket. 

The gun known in the Birmingham trade by this name has 
changed neither its quality nor pattern for many years past. 
These guns are sent to the West Coast of Africa, where they 
are interchanged for palm oil and other produce. But a few 
years back no ship's cargo trading with that coast was com­
plete without a supply of them. The ta�te of the African 
is flckle in the matter of beads ; a shade of color which is 
in demand one season may be unsalable the next ; but it is 
not so with guns, wherein he reject1l all inaprovementl, and 
rigidly adheres to the old :lUnt musket, with its bright bar­
rel, which biB father Aud his grandfather ueed before him. 

The computations of the following notes, which are mere­
ly approximate, have been made by students in the Astro­
nomical Department of Vassar College. 

• Position of' Planets Cor March, 18'2'8. 
Mercury. 

On March 1 Mercury rises at 6h. 11m. A.M., and sets at 
4h. 19m. P.M. On the 31st Mercury rises at 6h. 12m. A. M. , 
anu sets at 7h. 15m. P.M. 

Mercury is at superior conjunction with the sun on March 
20, is of course far from the earth, and passing the meridian 
at the same time with the sun. 

Venns. 

Venus, which in the evenings of the first part of February 
was a beautiful threadlike crescent, has passed west of the 
sun and can in March be seen in the morning. 

On lIarch 1 Venus rises at 5h. 26m. A.M. , and sets at 4h. 
55m. P. M. On March 31 Venus rises at 3h. 57m. A.M. ,  and 
sets at 2h. 59m. P.M. Venus is at greatest brilliancy on 
March 28 ;  at that time it comes to the meridian at 9h. 31m. 
A.M. 

Mars. 

Mars is so distant that it has become much less marked 
than when at opposition in September. But its path in 
March is so nearly that of some of the bright stars of the 
Pleiades as to make it again noticeable. It passes near Al­
cyone on the 15th. 

Mars rises on March 1 at 9h. 17m. A.M. , and sets at 11h. 
35m. P. M. On March 31, Mars rises at 8h. 18m. A.M. , and 
sets at l1h. 14m. P. M. 

Jupiter. 

Jupiter can be seen in the morning. On March 1 Jupiter 
rises at 4h. 41m. A.M. , and sets at 2h. 1m. P.M. On March 
31 Jupiter rises at 3h. Om. A.M. ,  and sets at Oh. 30m. P. M. 

Jupiter is far south in declination and rises so short a time 
before the sun that few observations can be made in this lat­
itude. 

Satnrn. 

Saturn is jn March so nearly in range with the sun that it 
is useless to attempt observations upon it. Since September 
the large telescope of Vassar College has been turned, nearly 
every fine evening, to this planet. Drawings of Saturn, its 
ring and its many satellites, have been made on forty-four 
evenings. At first the ring was a narrow ellipse, narrowing 
from night to night, then a mere line of light acros� the 
planet and projecting beyond it, and on February 7, when 
last seen, it was as broken points of light. 

In the autumn six of the satellites were sometimes seen, 
the largest Titan and Japetus, and the smaller ones Rhea, 
Dione, Tethys� and Enkeladus. As Saturn became

' 
more 

distant the smaller ones, Enkeladus and Tethys, ceased to be 
seen, and on February 7th Titan, Japetu5, and Rhea only 
were visible. 

The ring of Saturn reappears . in MarchI the south�rn side 

being presented to view in the morning hour. But its rising 
is so nearly that of the sun that it cannot be seen before 
April. 

On March 1 Saturn rises at 71. 13m. A.M., and sets at 6h. 
36m. P.M. On March 31 Saturn rises at 5h. 23m. A.M. , and 
sets at 41. 57m. P.M. 

Uranus. 

The only planet which is well situated for observation in 
March is Uranus. On March 1 Uranus rises at 4h. 29m. 
P. M. , and sets at 6h. 7m. of the next morning. On the 31st 
Uranus rises at 2h. 26m. P.M. , and sets at 4h. 6m. of the 
next morning. 

Uranus is still near Regulus, but has moved toward the 
west and is in higher northern declination. A small tele­
scope of two or three inches object glaEts will show the disk 
of Uranus ; Regulus and the planet will probably come into 
the field together, if a low power is used. Little can be seen 
of Uranus even with a large telescope. Its disk is of a 
dull greenish white color, and its moons are. mere points of 
light difficult to follow. 

Neptune. 

N eptuue is very distant and keeps nearly the diurnal path 
of the sun ; it is useless to attempt to find it. 

.. " . ..  
Chemical Notes. 

Formic acid has recently been found to possess powerful 
preservative properties, exceeding, when added to acid solu­
tions, even carbolic acid ; and to be particularly suitable for 
adding to fruit juices. From }4 to Yz per cent is the quantity 
requisite to preserve vinegar, fruit juices, glue, ink, etc. 

Thymol appears to be attracting considerable notice, and 
the demand for it is steadily increasing. For offensive 
wounds a strong alcoholic solution is recommended. The 
saturated aqueous solution is capable of arresting lactic fer­
mentation, and arrests excessive secretion by mucous mem­
branes. 

PolyporW acid, with the formula C7H.Oo, is the recent dis­
covery of Stahlschmidt from the analysis of several species 
of toadstools belonging to the genus polyporus. The new 
acid is insoluble in water, and gives well defined compounds 
with the alkalies, forming purple colored solutions. 

Boliv�te is a name given by Domeyko to an oxysulphide of 
bismuth which he has found in Bolivia ; it is composed of 
the sulphide BioS. and the oxide BioO •. 

He has also found taznite, 'a chlorarsenate and chloranti­
moniate of bismuth, in Bolivia. 

Bichromate of potash as an antiseptic.-M. Laujorrois lately 
presented a note to the French Academy on the antiseptic 
properties of bichromate of potash. Experiments had shown 
him that the addition of one hundredth part of the bichromate 
in ordinary water prevents the putrefaction of all sorts of or­
ganic matter, such as meat, urine, etc. A thousandth part 
of bichromate prevents beer from turning sour. After three 
months' immersion in a solution, meat was hardened and 
dry. 

Iodou8 acid has been obtained by Ogier by placing iodine 
in contact with ozone at a temperature of 440 to 50·. It is a 
pale yellow, light powder, decomposable by water with the 
deposition of iodine. On the other hand, iodw acid is appar­
ently obtained when ozonized oxygen acts upon iodine vapor, 
or when a mixture of iodine vapor and oxygen is exposed to 
the silent electrical discharge. This iodic acid is a colorless 
body, soluble in water without decomposition. It was ac­
companied by what appeared to be hypoiudic acid, a body less 
soluble in water and with characters reminding one of the 
hypoiodic acid described by Millon. 

The Analysis of Sugar.-In a paper on this subject, read 
before the Chemical Society, the author, G . •  Tones, proposes 
to estimate sucrose volumetrically by adding a 0 '1 per cent 
solution to a decinormal solution of permanganate, acidula­
ted with sulphuric acid, until the dirty brown hydrated per­
oxide of manganese, which is at first formed, is reduced and 
dissolved. The solution, contained in a porcelain dish, is 
boiled after each addition of the saccharine liquor. The 
author states that in every case he obtained results which 
fully justify him in calling attention to the process. The 
coloring matter in sugar does not seem to affect the value of 
the estimations. Mr. Waring dr�w attention to the fact that 
this use of permanganate must be limited to cases in which 
the sugar was tolerably pure, and that it would be useless 
for the determinations of the sugar present in the juice of 
the beet root, etc. 

Solubility of Sugar in Water.-Courtonne finds that at 
12 '5°, 100 grammes of water dissolves 98 '547 grammes of 
sugar, and at 45°, 245 grammes ; in othllr words, a satu­
rated solution of 120 holds 66 '5, and one of 45° 71 per cent 
of sugar. 

Inventions Patented In England by Americans. 

From January 11, 1878, to January 14, 1878, inclusive. 
AERO-STEAM ENGINE .-E .  M. Strauge et a!. , New York City. 
BOOT AND 8HOE MACHINE.-J. W. Brooks, Boston, Mass. 
CAR AXLE.-N. Jones, Syracuse. N. Y. 
CENTRIFUGAL, MACHIN E.-W. H. Tolhurst, Troy, N. Y .  
ELECTRIC LAMP .-W. Wallace. Ausonia. Conn. 
FENCE .-Empire Wringer Company,. Auburn, N. Y. 
FILE-CUTTI"G MACHI"E.-A. J. Dobson et al., New York city. 

GOVERNO R.-H .  T .  Farnsworth, Bellefonte, Pa . 
LADLE FOR METAL FOUNDING.-W. Fawcett, Omaha, Neb. 
MAGNETO-ELECTRIO ApPARATUS.-J. J. McTigbe, Pittsburg, Pa. PAPER PULP GRINDING CYLINDER.-C . J.  Bradbury, Lawrence, Mas •. 
PEAT, PREPARING FOR USE . -W. E. Wright, Rome, N. Y .  
POSTAL CARD . -F. W .  Brooks, N e w  York city. 
RASP-CUTTING MAOHrNE.-A. J. Dobson et al . ,  New York City. STEAM BOILER.-J. Baird, New York city. 
SUPERHEATING STEAM.-T .  S. C. Lowe et al .• NOrristown, Pa . 
TELLURION.:"C. M. de Percival, New York city. 

WIND INSTRUMEKTS.-C. G. Conn et aI.,  Elkhart, Ind. 
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The Oharqe for Insertion under this itea,d is One Dollar 
a line for each insertion. 

Portable and Stationary Engines ;  Boilers of all kinds; 
made at the Erie City Iron Works, 45 Cortlandt St_, N. Y .  

Assays o f  Ores, Analyses o f  Minerals, Waters, Com­mercial Articles, etc. Technical formul", and processes. 
Laboratory 33 Park Row, N. Y. . Fuller & Stillman. 

Telephone Magnet/!. Electric Supply Co. , Box 611, 
Providence, R.  I, 

Wanted.-A first-class business man with $10,000 to 
invest, and capable of assuming the general manage­
ment of a Machine Shop and Foundry in western Can­
ada. Shop now in operation ; connections first-class ; and 
security unquestionable. F. W. QIen, Oshawa. Ontario. 

Wanted.-Address of Makers of Pipe Fittings. Aikin 
& Drummond, LoUisville, Ky . 

Circular Saws for light work and Shingles that will 
cut as sinooth as a circular plane can be obtalned of C. 
I. Wilson, Macon, Ga. 

Concave Moulding Cntters for Reversible Moulding 
or Shaping Machines . Manufactnred only by Morris L. 
Orum. snccessor to Mellor & Orum, 448 North Twelfth 
street. Philadelphia, Pa. Novelties in wood cnttlng 
tools a specialty. 

Wanted.-Parties to Mannfactnre an Improved Pipe 
Coupling on Royalty. IlJustrated in Sci. Am. Jan. 26, 1878. 

For Sale.-Hewes' Machine Works. A complete ma­
chine shop, tools, large and small, good will of bnsiness, 
and right to manufacture several valuahle Patents, as 
Water Stops, etc. Good reasons given for selling. Ad­
dress the above, cor. Nassau & Sheffield Sts., Newark,N.J. 

For Best Insnlated Telegraph Wire, Telephone Wire, 
and Flexible Cordage, Eugene F. Phillips, 67 Stewart St. ,  
Providence, R. I.  

Improved Wood-working Machinery made by Walker 
Bros., 78 and 75 Laurel St . ,  Philadelphia, Pa. 

Walrath's Improved Portable Engines best in market; 
3 to 8 H. P. Peter Walrath. Chittenango, N. Y. 

Wanted.-A 2d hand Corliss Engine, 14 to 18 in. bore, 
BOto 42 in. stroke. Address Brose & Bro., Evansville. Ind. 

Blake's Belt Stnds are stronger, cheaper, and more 
durable than any fastening for Rubber and Leather 
Belts . Baxter's Adjustable Wrenches. fit pecuJlar .(lor­
ners. Manuf.by Greene, Tweed & Co . ,  18 Park Place, N.Y. 

For Solid Wronght Iron Beams, etc., see advertise­
ment. Address Uulon Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

For book on Lnbricants, R. J.Chard, 134 M.Lane,N.Y. 
2d Hand Iron Planer built by Smith of Salem. Plane 13 

ft. x BO in. ; price $300. A . C . Stebblns, Worcester, Mass. 
Cornice Brakes. J. M. Robinson & Co., Cincinnati, O. 
John . T. Noye & Son, Buffalo, N. Y. , are Manufactur­

ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co . 's Bolting Cloth. 
Send for large illnstrated catalogue . 

Power & Foot Presses, Ferracnte Co., Bridgeton, N. J. 
Solid Emery Vnlcanite Wheels-,-The Solid Original 

Emery Wbeel - other kinds imitations and inferior. 
Caution.-Onr name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that ouly. 
'rhe best is the cheapest. New York Belting and Pack­
Ing Company, 37 and 38 Park Row, N. Y. 

Steel Castings from one lb. to five thonsand Ibs. In­
valnable for strength and dnrability. Clrcnlars free. 
Plttsbu�.� !!!teel Casting Co., Pittsburgh, Pa. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Ply�outh and Jay Sts. ,  Brooklyn, N.Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for POlishing and Butling metals. 
E. Lyon & Co . , 470 Grand St., N. Y. 

The Niles Tool Works, Hamilton, 0., have second­
hand Machine Tools in first class order for sale .  

Friction Clntches warranted t o  drive Circnlar Log 
Saws dIreot on the arbor ; can be stopped instantly ; also 
Upright Mill Spindles, SafQty Elevators, and HOisting 
Machinery. D. Frisbie & Co. , New Haven, Conn. 

Wanted.-Second-hand Gnn Stocking, and other Gnn 
Machinery. Addres. V. A. King, Lock Box 81, N ew 
B�ven, Co;nn . 

Bound Volumes of the Scientiftc American.-I have 
on hand abont 200 bonnd volumes of the Scientific Amer" 
Ican, which I will . seJl (Singly or together) at $1 each, to 
be . . sent by express .  See advertisement on page 168. 
John Edwards, P .  O .  Box 778, N .  Y. 

Wanted.-A strictly reliable Manufactnring Company 
to take charge of manufacture and sale of Lempert's 
Faucet-see SCientific American of Dec . 8, 1877-or pur­
chaser for Patent Rights. W. S. Lempert , Fort Davis. 
Texas. 

For Bonlt's Paneling, Monlding, and Dovetailing Ma­
chine, and other wood-working machinery, address B . C .  
Machinery Co . , Battle Creek, Micli . 

Chester Steel Castings Co. make castings for heavy 
gearing, and Hydraulic Cylinders where great strength 
is required. See their advertisement, page 168. 

Patent Scroll and Band Saws, Best and cheapest in 
nse . Cordesman, Egan & Co . ,  CinCinnati, O .  

Diamond Planers. J .  Dickinson, 64  Nassan St. ,  N .  Y. 
Lansdell's Steam Siphon pumps sandy and gritty wa­

ter as easily as clean. Leng & Ogden, 212 Pearl St., N . Y. 
'Silver Solder and small Tnbing. John Holland, Cin­

ClIi.nati, Manufacturer of Gold Pens and Pencil Cases . 
Self-Feeding Upright Drilling Machine, of snperior 

construction ; drills holes from � to ;I( inch In diam­
eter. Pratt & Whitney Company, Hartford, Conn . 

The Turbine Wheel made by Risdon & Co. , Mt. Holly, 
N. J., gave the best resnlts at Centennial test. 
Vertical Scientific Grain Mills. A.W.St)'anb & Co.,Phila. 

Vertical & Yacht Engines. N.W.Twiss,New Haven,Ct. 
Corliss Engine Builders, with Wetherill's improve­

ments, Engineers, Machlulsts, Iron Founders, and Boller 
Milkers. Robt. Wetherill & Co .,  Chester, Pa . 

�I�ke's Belt Studs. The most durable fastening for �pber and leather belts. Greene, Tweed & Co . ,  N. Y. 
Hand Fire Engines, Lift and Force Pumps for flre 

and alJ other puxposes. Address Rumsey & Co., Seneca 
Falls, N. Y . ,  U . S . A .  

Polishing Snpplies of all kinds. Walrus Leather 
Wheels, all sizes and shapeli. Greene, Tweed � Co., N.Y. 

(1 ) T. C. asks : 1. Is the Trouve moist bat­
tery to be used ou a closed circuit like the bluestone 
batteries, or an open one f A. It may be used with al­
most equal advautage for . either. 2. Does it require 
renewing? A. It has of course to · be .· renewed at pe­
riods of time dependent upon the amount of use. It is 
called a constant battery to distingnish it from batter­
ies which require more attention. 

(2) A. B. C. asks : Is there anything manu­
factured or patented to prevent . cellars or basements 
from being fiooded with water? A. There are many 
devices. The inclined heavy brass gate valve may an­
swer yonr purpose. Several patents relating to this 
snbject have recently been issned. 

(3) J. D. B. wishes to know how to make 
a dry pit for his elevator. He has used a plank 
box withont snccess. A. Pnmp ont the box as dry 
as possible and calk the joints with strips of cotton 
cloth saturated with lead paint. If this should not 
sncceed, constrnct the pit of brick, line it with several 
coats of asphaltic cement, and then lay a course or so 
of brick in the hottom to keep the asphalt iJJ. place. 

(4) C. H. M. asks : 1. What is the advan­
tage of nsing two sizes of wire in the same helix; does 
combining the two increase the inductive power? A. 
No ; both helices or spools are wound in the same di­
rection. Two sizes of wire are seldom nsed in con­
structing an ordinary helix or coil, snch as is nsed on a 
simple electro-magnet. The indnction coil, such as is 
nsed for giving shocks by electro-magnetism, consists 
of two coils, one of coarse wire, called the primary 
coil, which is connected with the battery, and the other 
of fine wire, each end of which is connected with a 
hand of the person for the pnrpose of giving shocks of 
electricity, prodnced in it by induction from the pri­
mary coil and its iron core. .2, What is the. formula or 
proportional law between the size and character of the 
helix as compared with the magnet npon which it is 
placed in order to obtain the greatest indnctive power? 
For instance, snppose a cylindrical magnet 6 inches 
long and 1 inch diameter, what should be the diameter 
of the helix to obtain the maximum indnction? A. In 
the case you suppose, the diameter ofthe heUx or spool 
should be about 3 inches; that is, the diameter of the 
core shonld be abont % of the diameter of the spool, 
and, conversely, the diameter of the spool shonld be 
about three times the diameter of the core. 

(5) W. M. L. writes : 1. How can I proper­
ly charge a large permanent magnet of horseshoe 
shapef I made one 2 feet 6 inches long, of ibree 
thicknesses of % inch steel, 2% inches wide. I tem­
pered the ends hard, and wonnd it with covered copper 
wire; bnt conld not magnetize it with 30 cnps of bat­
tery any more than if I had simply rubbed it on an­
other magnet. A. To properly charge a magnet of the 
size you describe would require the nse of a very pow­
erfnl battery and electro-magnet, on the poles of which 
the steel to be magnetized wonld have to be laid in 
such a manner that the magnetic circuit would be com­
pleted throngh it. 2. How many parts should a magnet 
of this size have? A. It should be built of layers of 
steel -to of an inch th!bk, 

(6) J. J. T. asks : Will an iron ball roll 
down an incline in a vacunm faster than in the airf A. 
Yes. 

Which is the better plnnger pnmp, a horizontal or 
vertical onef A. The vertical pump is generally pre­
ferred in cases where it is worked 1ty hand, but the 
qnestion of preference is baseo. almost entirely on the 
circumstances nnder which the pump is to be nsed, 

(7) C. W. W. asks : How can I make a per­
manent magnet with a horseshoe magnet? A. It yon 
wish to make· a hardened steel bar magnetic, draw 
one end several times in one direction, over one pole of 
the horseshoe magnet, and draw the other end of the 
bar in a similar manner over the other pole of the horse­
shoe magnet. 

(8) C. B. asks : What is the proper name 
for those brass or wood slide blocks which are set in a 
crosshead and work on gnides f A. They are generally 
indicated by the name yon mention. What Is meant by " wire drawing ?" A. Reducing 
the diameter of wire by II drawing " or pulling it 
through a hole of less diameter than its own diameter. 

(9) F. S. T. asks : What will be the simplest 
mode of cOnstructing a short telephone line, of 50 rods 
or less, and how shonld the wire be insulated ?  A. 
Glass is the material most generally used for this pnr­
pose. Yon can insulate yonr main line by snpporting 
it on the ordinary glass insulators which are in nse on 
most telegraph lines, or yon may improvise an insnlator 
by nsing the necks of broken bottles mounted on hard 
wooden pins, driven into the poles or trees, and secnr­
ing the main line to each bottle neck in succession, by 
means of a short piece of wire twisted tightly around 
the bottle neck and the main line. 

(10) A, J. H . -The eggs you send are those 
of the common bark louse of the apple tree (AspilZidf. 
otus conchiformis). The female is shaped like an oyster 
shell. The males are broad, with wide wings and II 
central appendage, but without the nsnal caudal fila­
ments. The pnparinm has a donble shield. The in­
sects do great injnry to the trees. Consnlt Hill's 
; '  Insects Injurious to Vegetation;" and Packard's 
" Stndy of Insects," pp. 528-31, 

(11) C, J. W. asks : Is there any sUbstance 
which, applied to silk or paper, will form a nearly per­
fect non-condnctor of magnetism when placed between 
a permanent magnet lind a pieceof soft iron? A. No. 

(12) W. S. D. asks : .  1. Will the telephone 
work on a telegraph wire having \I sonnders on , with 
different sized magnets f A. Yes. 2. How many cells 
of a gravity battery will be required to work 4 sound­
ers on a telegraph line 300 feet longf A. About 3 cells. 
3. Will . a ligbtning rod make a good groilnd wire? 

155 
A. That will depend on the size and condnctivity . of not, except in some cases, be regarded as a radical in­
its earth: connection. 4. Does it require more hattery terference. Your question may refer to tapping the 
power to operate sonnders of a different number of main line (see answer. to L. A. G ). In that case, onr 
ohmsf 4. Ye.s. . .  answer is, no;. but the greater the resistance of the 

(13) L. H. · M. asks : Will it be practicable ! wire on each
. 

telephone ma�net,the �ess will �e the In-
. . .  . terference With the Morse Signals whICh are bemg trans-to make an electrophorus by pourmg ordmary sealmg 'tt d th II . h'eh i th t d 

wax into a 12 inch tin plate with raised margin, and lUI e over 
. 

e ne w i S us appe . 

nsing a tin disk with Insnlating handle for the movable (23) .T. B. W. asks : Is there any process by 
plate? A •. Yes, bnt the diameter of the tin disk mnst which sandy soil may be cemented into a cheap fence? 
he less than the diameter of the other plate. A. Hydraulic cement, good lime, tar, pitch, or resinous 

(14) D. F. H. asks : Can I, by running matters may be nsed, as in the prepar�tion of artific!al 

wires from my honse to the shop, a distance of about 125 1 stone. The economy of a f�nce made �n this way Will, 

f I·  h th fir d th b 'l t th h b I however, depend npon your mterpretatlOn of the word eet, Ig t e e  nn er e OJ er a e s op y e ec- " h " . . 
tricity from the honse, nsing a fnse like those nsed for c eap. , , 
blasting ? A. Yes, although some combnstihle snb- (24) H. S. asks : How can I remove mk 

stance would have to be nsed in connection with the stains or blots · from paperf A. If the paper Is not 
fnse, as the fiash p rodnced by it would be perhaps too tinted nse hydrochloric acid (chemically pnre) applied 
sudden to light the shavings or paper nsed in kindling repeatedly on clean blotting paper and absorbed by a 
the fire. A mixture of phosphorus and snlphur would little fine, dry pipe clay. If otherwise, yon had better 
no donbt answer the purpose if used with care, to pre. not attempt the removal. Use moist blotting paper to 
vent accidents. 

. remove traces of acid. 

(15) H. C. B. writes : 1. l am informed that, 
where a battery is nsed on a Bell telephone line, con­
necting the wrong pole of the battery with the tele­
pbone will weaken and eventnally destroy the power of 
the magnet even where the telephone is only let into 
the line when in actual nse. If this is so, what is the 
proper way to connect a line from a Callaud battery 
through the " vox " telephonef A. Connect the bat­
tery so that the passage of its current throngh the 
spool of the telephone magnet will tend to increase its 
magnetism, as may be seen by the vM'iation of a mag­
netic needle placed in its vicinity. 2. For an ordinary 
telegraph line, 1 to 5 miles in length (gronnd circnit), 
containing from two to six 5 inc)! electrical bells, what 
wonld be the proper resistance for the bell magnets f 
A. About 12 ohms each. 8. About how much Calland 
battery would be reqnired to work the bells well for 
signaling by single stroke? A. Abont 30 cnps. 4. 
Could they be worked properly on a line 15 miles long 
withont local battery and relay? A. Not properly, as it 
would be eipensive to nse such a large main battery as 
would then be required. 

(16) J. E. M; writes : 1. I have seen the 
description of a condenser (for indnction coils) in the 
SCIENTIFIO AMERICAN for November 25, 1876, vol. 35, 
No. 22 • .  Win you tell me if one made of 30 and 81 
sheets of foil 12 inches x 8 inches would be a good pro­
portion? My coil is made with 2 lbs. of No. 32 cotton 
covered wire well insnlated for secondary . The coil 
works very weUnow, bnt I snppose a condenser would 
improve it, A. Yes. 2. Will yon please tell me how 
the condenser is to be connected in the circnit with 
coil? A. Connect one terminal of the condenser with 
the commntator post of the coil, and the other terminal 
of the condep.ser with the post that supports the vibra­
ting armature. 

(17) L. D. asks : 1. How is a Smee battery 
madef A. It consists essentially of two plates of amal­
gamated zinc, held by a metal clamp, so as to face 
each other, forming the negative pole of the battery; 
and a plate of platinnm or silver, supported by an in­
snlation, placed between the zinc plates forms the posi­
tive pole. The exciting flnid consists of about 10 or 15 
parts of rain water to 1 part of snlphnric acid. II. Is 
any change made in the battery when plating with 
gold, silver, nickel, etc. f A. Not nnless the plating is 
done on . a very large scale. 8, Is it necessary to nse 
pnre metals for plating? A. It Is best to ha ve them 
pnre in order to prodnce a given resnlt. 4. Are the 
metals treat-ed with anything before nsingf A. No. 

(18) A. C. N. says : Will the SCIENTIFIC 
AlIIERIOAN kindly inform me· whether there is any ar­
rangement,simple and Inexpensive, whereby the pecnliar 
exercise afforded by horse back riding may be obtained 
within doors P A. Perhaps some of our readers can 
make a snggesti.on in reply. 

(19) L . . A. G, . asks : 1. How eali I make a tel­
ephone? A. On the pole or poles of any form of elec­
tro-magnet, of which the core consists of a . bar, or U­
shaped permanent magnet, lay a small disk or sheet of 
very thin iron or common tin. Inclose the whole in a 
cardboard cone, the small end of which is open, aud is 
placed in the ear so as to act as a speaking trumpet, to 
convey the vibrations' of the thin sheet Of iron or tin, 
which faces it, to the· drum of the ear. This completes 
one telephone, . for one end of the line, and the other 
telephone, fQr the. other end of the line, shouid be made 
jnst like it; and the wire which forms the electro-mag­
net should be of the same diameter and length in one 
instrument as it is in the other. 2. How can I attach a 
telephone to a telegraph wire 8 miles from anyoffice, 
so that I can read.what goes over the line? A. By tap· 
ping the main line; connect one end of a short piece 
of wire with the main line, and connect the other end 
of the short piece of wire with one binding post of the 
telephone, then connect the other binding post of the 
telephone with the ground. 3. Can we nse 2 telephones 
to converse with over 3 miles of railroad telegraph linef 
A. Yes. 

(20) J. L. S. asks : What tool shall I use to 
point No. 10 wire to {" inch, with a taper of ly<! inches? 
A. A properly shaped tnrning tool nsed in a slide rest 
set to the required angle will answer your pnrpose. 

(25) N. W. M. asks : 1. What is the best 
method of tempering cast steel bars? A. Heat them to . 
a red heat and qnench them nntil cold in water at 
abont 60° Fah. ; then polish a small part of the snrface 
and reheat until the reqnired temper color appears. 2. 
How are steel trap springs tempered? A. They are 
heated to a cberry red heat and cooled in water; then re­
heated in a mixture of oil and ta.llow in equal qnantities; 
when this snbstance blazes freely on the springs they 
are allowed to cool off in the air. 3. Can malleable iron 
be welded to cast steel? A. We think not. 

(26) S. W. F. writes : I see it stated that 
the temperature for hatching hens' eggs should be 
140° Fah. Is that correctf A. Probably 104° is 
meant. 

In winding an electro-magnet with nncovered copper 
wire, if cotton twijle of the same size as the wire be 
wound with it at each tnrn, and a piece of silk be 
placed between the layers so as to keep the several 
parts of the wire from contact, will the insulation be 
snfficientf A. By winding the wire in the manner de­
scribed, it would be well insnlated, bnt the magnetic 
effect would not be so good, as you would not be able 
to wind as mnch �re in a given space as you could if 
the wire was covered with silk or cotton. 

(27) .A. J. W. writes, in answer to J . .A. 0. , 
(48), Febrnary 16: I run my cotton press with a pair of 
friction wheels. The driver on the main counter is 4 
feet, the one on press shaft 3 feet, both 8 inch face, the 
latter covered with a gum belt and thrown in contact 
with driver by a lever moving a Sliding timber on which 
the press shaft box is fixed. It works well. 

The same correspondent, referring to H. & T.'s in­
qniry as to the removal of soot from the top of boilers 
arched over with brick, makes the following sngges· 
tions: Let in a small steam pipe at the rear end of the 
boilers; pnt on a globe valve; attach a piece of steam 
hose and nozzle; flt a wooden lever to tum on the 
steam. By this arrangement the soot nnder the arches 
may be blown ont during or after work. 

MINERALS, ETC.-Specimens have been re­
ceived from the following correspondents, and 
examined, with the results stated : 

A. G. P.-No. 1 is a .rich silver-lead ore-argentifer­
ons galena. No. 2 contains i.ron snlphide, galena, and 
antimony snlphide.-J. C. W. -Impure fire clay, con. 
taining much organic m atter. Worth about $1 per ton 
in this city.-F. M. H.-It is hornstone.-A. J. -The 
sample contains a notable quantity of argillaceous 
matter, bnt will answer well in mixtnre for some vari' 
eties of glass. It could probably be improved by 
washing.-S. R. R.-No. 1 is a very fine variety of sili­
cious sand, of some valne for common glass making as 
a flux in. certain metallurgical operations, for artificial 
stone, etc. The clay (No. 2) contains too mnch sili­
cious matter to be of especial va.lne.-F. G. P.-It is 
partially decomposed marearite in' ferruginous cI1lY.­
J. A. U.-All fonr samples are metalliferous. The , 
veins represented by Nos. 1 and 3 should be .examined. 

ffiNTS TO CORRESPONDENTS. 
We renew onr reqnest that correspondents, in referring 

to former answers or articles, will be kind enongh to 
name the date of the paper and the page, or the number 
of the qnestion, 

Correspondents whose inqniries fail to appear should 
repeat them. If not then published, ·they may conclnde 
that, for good reasons, the Editor d'eclines them. The 
address of the writer should always be given. 

Inqnlries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be pnblished 
here. All snch qnestions, when initials only are given, 
are thrown into th� waste basket, . as it would fill half of 
onr paper to print them all; bnt we generally take pleas­
ure in answering briefiy by mail, if the writer's address 
is given. 

OFFICIAL. 
I N D EX .O F I N V E N T I O N S  

FOR WHICH 
Letters Patent or the United State. were 

Granted In the Week Ending 

January 29, 1878, 
A.ND EA.CH BEARING THAT DATE. 

[Those marked (r) are reissned patents.l 

A complete copy ot any patent In the annexed list, 
including both the . specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent deSired, 
and remlt �o MUIU1 & Co., 37 Park Row. New York . clty. 

(21) A. J. asks : 1. Can anything be added 
to snlphate of copper solution, which will canse the 
copper coating deposited on iron to retain its color 
when exposed to airf A. No. 2. How can iron be col" 
ored llke copped A. Rednce 3 ozs. of copper snl­
phate to powder and dissolve it in a qnart of hot water. 
Pickle the articles in dilnte oil of vitriol or acid zinc 
chloride. 3. Please give me a recipe for bronzing iron. 
A. For an ordinary bronze, give the article a good coat­
ing of copper, and while hoi wash over It a little acetic 
acid very nearly neutralized with ammonium carbonate Air, compressing, J. P. Frizell . . . . . . . . . . . . . . . . . . . . . . 1OO,S19 
in the cold. Amalgamator, Le Clerc & Cachot . . . . . . . . . . . . . . : . . .  199.724 Anchor, A. A. Stimson. . . . . . . . . . . . . . . . . .. . . .  . . . . . . .  199,874 

(22) D . . E. B. asks.: Can the ordinary Bell AnhnaJ-feedlng device, E. Sterzing . . . . . . . . . . . . . . . . 199,872 

I h b d . I h II ith t i t rf Anlmal trap, A .  H. Barber . . .. . . . . . . . . . . . . . . . . . . . .  199,775 te ep one e use on II te egrap ne w on n e er- Axle box,J, Blal!;eley. . . . . . . . . .. . . . . . . . . . . . . . . . . . .. .. . 199,618 
ing with, or heing interrupted by, the regnlar telegraphic BIij( holder, A . L. Hatfield . . . . . . . . . . . . . . . . . . . . . . . . . .  199,705 me@sages ? A. There is an indnctive elfect produced by Bale-band tightener, BuJl & Koch . . . . . . . . . .  _ . . . . . . .  199,617 
the proximity of other telegraph Unes running parallel Bale tie, 4ndrew;s .&. Edwards . .  '," . . .. . .  .. .. .. . .. . .. 199,678 
With the telephone line, but this indnctive eifect may ' Bale tie, S, J. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.788 
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BeIl alarm, C. W, Holtzer . . . .. . . . . . . . . . . . . . .. . . . . . . . .  199.8� Latch, J. L. Moesta . . . . . . . . . . . . . . .  , . . . . . . . . . . .  � , .  " '; 199,853 Insldehll"'" ' e,wh tB!lerdo-,. . .. .  7 11  ceni. '! line , '  
BeIlo", •• F ,  M. McCrory .- . . . .  , . . . . . . . . . . . . . . . .  0 0 ' . . . .  199.846 Lavatory apparatus. D .  WeIllngton . . . . . . . . . .  ,', . . . .  199.765 Back 1l:lllre eai\1l iD';8!,rtion , " _ 'I'  81,j)j) a hu!, 
Blacksmith's machine. A. Pirch . . . . . . . . . . .  :. . . . . . . .  199.741 Lock for freight c�s. F. J. Hoyt . . . . . . . . .. ... . . .  '. . .. . 199.718 Engravings �y fWvi .advCrittse7'Mnts . at Me same rate 
BoUer'-C. Shaw. . .  . .  .. . .  . . . . . . . .  . . . .  . . . . . .  . .  . . . . . . . . . .  199,866 Locomotives. tractIOn device. R. Werdermann . .  199.885 per line, by !J1W.asurement. as the letter press. Adve1'-
B01ler.' C . Tyson (r) . .  . .  . . . . . .  . . . .  . . . . . . . . . . . .  . . . . . . . . .  8.002 Locomotives. alarm for. Simpson & Kimball. . ; . . .  199.867 tisernqus must � received at pYhlicatil}n office as early 
Boilers, safety attallhmllnt. G.  W. Smlth.: . . . . . . . . . . 199.7S1 Lubricating compound. R. J .  Chard . . . . . . . . . . . . . .  199.789 as Frida" mormng to aJlPfflr tn next usue. 
Bolt. W . F. Hyatt .·. ;  . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 199.852 Lubricator. S. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.745 
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Bolt-threading machine. O.;P . Briggs . , . · . . . .  · . . . . .  199.686 Mangle H. Alber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.617 IT···. J Small Screws. Caps. CoIlar •• Boot and shoe heel. J. Dalton . . . . . . . . . . . . . . .  . . . . . •  199,801 Medical powders. putting uP. W. E. Heeren • . . . . . .  19!i.645 St d t ade to order 
Boot and shoe tnsole. Mattocks & Wise . . . . . . . . . . . .  199.� . Medicinal agellts. pad for. E. H. Flagg . . . . . . . . . . . . .  199.818 u si£. 

c
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Boot and shoe machinery. H. Hllbel . . . . . . . . . . . . . . .  199.714 ; Mill feeding apparatus. D . P: SuioUlf . . . . . . . . . . . . . .  199.877 50 Sudbury St . •  Bo.ton. Mass.  
Boot a"d .hoe machinery. H. O. Cheney . . . . . . . . . .  199.790 , MiIlstone dre •• lng device. R. Lytle . . . . . . . . . . . . . . .  199.840 
Boot.',and shoe tool. E. Scopes . . . . . . . . . . . . . . . . . . . . . , li)9.74� 1 Millstone dresslllg machine. R. Lytle . . . . . . .  _ . . . . .. 199.839 
Bottle stollPer. F. W. Perry (r) . . . .. . . . . . . . . . . . . . . . . 8.0.;1 I Millstone exhaust, D. Brubaker . . . . . . . . . . . . . . . . . . .  199.688 
Bott\ing machlne •. J. G. Wolf . . . . . . . . . , . . . . . . . . . . . .  199.� Mosquito bar. porta,ble. A. A . Cowlng . . . . . . . . . . . .  199.695 
Box. i H. C . Stone . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . .  199.876 Nalh nachine. cut. J. W , Chewning. Jr . . . . . . . . . . . . 199.791 

RUBBER TYPE' Cases of 125 
movable let-

. . te�s. etc • • with 

! • - - pnntlrul ap-
paratus. 11.56 bY. m& IL/wIlple of Type lind clreurar. 6c .  
Address RUBBER TxPE CO_, Mallet Creek. Ohio. 

Brake:,l)lock holder. J .  Leut�er . . . . . .  : . . . . . . . . . . .  199.726 l'Ieedle. weaving. H . .  Bal! .  . . . . . . . . . . . . . . . . . . . . . .. . . . . .  199.774 
BroU�i .1iB" Geyl,er; .. .. ' . , .) . .  ' . •  , .. . , ;  • • .  : • •  jo. ; . .. . ; · , . ·,1\l\lim Nut iock. Landeker & Laird . . . . . . . . . . . . . . . . . . . . . . . . 199.884 NEW UNITED STATES GOVERNMENT 
Buckle, W. F. Osborne .. . . . . . . . . . . . . . . . . . . . . . . . . . . 199.856 011 cloth. machine for rubbing. A. E. Snow . . . . . .  199.753 1 Rules In Re.pect to Boilers. Boiler In.pectlon. Stamp-
Buggy toP. Hopkin. & Stebbins . .. . . . .. . . . . . . . . . . . . .  199.829 Ointment. C . J . . Beattie . . . . . . . . . . . . . . . . . . . . . . . , . , . . .  199.� 

. 
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Burial case .• M. M. & G,  Hersman . . . . . . . . . . . .. . . . . . 199.708 Organ stop a<Jtlon. Vi'. H. Clarke . : . . . . . , . ,  . . .  , . . . . .  199.790 ,tlons to In.pectors. and Tests or BOiler Material are to 
Butter shapero W. H . & :,. Dulaney . . . . . . .  , . . . . . . . .  199.697 Packtng case. W. Jordan . . . . . . .  . .  . . . . . . . . . . : . . . . .  199.718 �� W(;W:r:.

ndT'i.e:�:�;, �:�f{�i:::'\S o�����g;��ctJ;�� Button. etc . •  W. A. L .  1II.1I1er . . . . . . . . . . . . . . . . . . . . . . .  199.850 Packl.ng • • team. J. Johnson . . . . . . . . . . . . . . . . . . . . . . . 199.833 Extinguisbing. Life Savtng. and Boat-Iowp,rlng Appara-
Calendar. W. W. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.764 Palntmg barrels. M. L. Deering . . . . . . . . . . . . . . . . . . . . .  199.623 tu.. Uontalned tn SCIENTIFIC AMERICA�- SUPPLEMENT 
Calendar and clamp. J. vi. CoIllns . .  : . . . . .  : . . .. .  : . . .  199.796 Paper dish. H. L. R. Wolf . . . . . . . . . . : . . . . . . . . . . . . .  199,675 �taJ.�:wsd����;.o cent •• To be had at thts office and 
Can. met,al. G. Browne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.616 Paper piIlowsbam. L. A. Weed .. . . . . . . . . . . . . . .. . 199.881 
Car coupling. A. L. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.658 Paper. lncombusttble. O. Mayo . . . . .  : . . . . . . . . . . . . . . .  199.656 
Car. dumping. M. Van Wormer. . . . . . .  . . . . . . . .. . . . . .  199.761 ' Pen. fimntitln. A. T. Cross . . . . . . . . . . . . . . . . . . . . '. : . . .  199.621 
Car starter. H. Schreiner . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.665 Percentage. calculating. J. L. Knight . . . . . . . . . . . . . . 199.721 
Car. steam street. E. P . Vaux . . . . . . . . . . . . . . . . . . . . . . .  199.762 Pianoforte. E . 'Gabler . . .  _ .. . . . . . . . . . . .. . ' . . .  ; . .. . . . . . . .  I99.685 
Car. stock. A. Nlcolassen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199.655 Pianoforte actlon. J. :Brln.mead: . . . . . . . . . . . . . . . . .  :. 199.687 
Car window defiector. D. M. Everstlne . . . . . . . . . . .. 199.680 Pipe and ho.e coupling. S. A. Brumbaugh . . . . . . . .  199.784 

Family ' Soldering Casket. 
""<iii This Is a fuJI sized and use-1i ..

.
... , .. .j::::::::.:iI: .. :Giiiii� . �U:�ri'i ����r��g�����i 

<" ::0 -rosin, and -bar solder, - with 
direction.. It will save many 
ttmes its cost every year. 

ENGINE 
SUITABLE FOR 

COlTON GINS. CORN MILLS, 
C R A I N  ELEVATORS,  

FARMS &. PLANTATIONS, 
P R I N T I NC O F F I C E S ,  
And for any purpose requirjng an 
engine from 2 to 12 borse-power. 
ADDRESS N ILES TOOL WORKS. 

Hamilton, Ohio. 

" OLD RELIABLE. " TO KNOW ALL 
about the Best Pnmp for Paper Makers. Tanners. Con­
tractors. and for Irrlgatlon).,send for illU.trated pamph. 
let. 78 pages. HEALD. 81S<.;0 & CO., Baldwinsville. N. Y. 

STE AM 
We bund the best Portable o r  Farm Engines I n  the 

world. More power with less water and fuel than any 
others. Low price.. We hav<l the largest line of EnJrtne 
Patterns in the U. 8. Foreign corre.pondence solicited. TAYLOR M'F'G CO . •  Westminster. Md .• Successor. to 
Utica Steam Engine Co . •  formerly Wood & Mann. of 
Utica. N. Y. Good. re.ponslble Agents wanted In terri­
tory not taken . Carbureter. J . Bradley . . . . . . . .. . . . . . . . . . . . . . . . . . . . 199.781 Plaittng machtne. C . Fichter . . .  : . . . . . . . .  , . . . . . . . . . . 199.813 

Carpet cleaner. F. C. Walker . . . . . . . . . . . . . . . . . . . . . . . .  199.880 Planter. corn. Brovin & Houston . . . . . . . . . . . . . . . . . . .  199.788 
Carpet .weeper. M. R. Bissell . . . . . . . . . . . . . . . . . . . . . . 199.612 Plow. D . P. Ferguson' . . . . . . . .. . . . . . . .  : . . . . . . . . . . . . . . . .  199.812 A. 

PRICE 'f·3 CE�TS, POSTPAID. E KA D. B R O D I E ,  283 Sixth f.ve. ,  N .  Y . E U R . SAFETY P O W E R ! 
Carpet .weeper. B. Figer . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.632 Plow. A. Newsom . . . . . . . . . . . . .  " . . . .. . . . . . . . . . . . . . . . . . . .  199.786 
Carriage Clip Iron. J. W .  Anderson . . . . . . . . . . . . . . . . .  199.679 Plow. A. Sipe . . . . .  � . . ;' . ... : . . . . . . . .  ' . .  : . . . . . . . . . . . . . .  199.150 
Carriage curtain loop. G; L. Cranda! . . . . . . . . . . . . . . .  199.798 Plow. H. L. Daniels .. . . : . . . . . . .  : . . . . . .  ; . .. . . . . . . . . . . . .  199.622 
Carriage toP. D. W. Hazeltine . . . . . . . . . . . . . . . . . . . ; . .  199.706 , Plow. E. C: Budd . . . . . .  ; . . . . . . . . . . . . . . . . . .. . . . . .. . . . .  199.689 
Cartridge. Jone. & Marston . . . . . . . . . . . . . . . . . . . . . . . .  m.717 ! Plow. S . E. Drake_ ;. : . . : . . . . . . . . .. . . . . . . . . . . . . . . . . . .  199.626 
Cattle tie. J . . E. Littlefield . . . . . . . . . . . . . .. . . . . . . . . . . . . 199.658 Plow wheel attachnieht, H. Gale . . . . . . .. . . . . . . . . .  199.686 
Chair bottom. S . Green . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.82,! Pocket book frame. C. Blust . .  : . . . . . . . . .  <.. . . . . .  199.778 
Chali:electro-galvanic. S .  C . Pratt . . . . . . . . . . . . . . . . .  199.668 Powderfor cannons. T T. S . Laidley . . . . . . . . . . . . . .  199.723 
Cbalr. t!Jtlng. H . Parry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.857 PuIley. P. Medart . . .. . : . . . . . . . . . . . . . .. . . . . . . . . . .. . .  199,848 
Churn dasb. reciprocating. W . W. Primm . . . . . . . . . . 199.742 Pump. P. A. Clark. _; . . .  " '  . . . . . . . . . . . . . . .. . . . .. . . . . . . .. 199.792 
Churn dasher •• J. H. Lawrence . . . . . .. . . . , . . . . . . . .. . 199.886 Pump. A .  Notemail . '  . . . .. . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  199.737 
Churns • .  J. MQAll'lSpey . . . . . . . .. . . . . . . . . ", " . . . .. . . . . . � . 199.65, Punch for cutting letters. J. A. Hitter. Jr . . . . . . . .  199,710 
Cigar box.,L. :Kaufm�nn . . . . . . . .  , . . . . .  , . . . . . . . . . . . . .  199.'119 Punch for metal. S . H .  Jenkins . . : . . . . . . . . . . . . . . . . . .  199.715 ' 
Clock. H" J. & W . .D. Davleij · f  . . . .  · . . . . . . • . . . . . . .. . . 199.801. , Radiat,?r. W. F .. Cunningham . .  ; :  . . . . . . . . . . . . . . . . . .  199.799 
Clothe�, 4rier. J. H;. Mill�r . :  . . .  : :  : ".:. ' ..

..
. .

..
.
. .
.
.
. . . .. .. ... . 1. 99 •. 781 1 Rail jOint,. Morris &; Grei.qry (r) .. . . .

.
. . .

. 
: ; . . . . . . .  , . . .  8.059 

Clothe. pouMer. M. P . Colvin . . . . . . . . . . . . . . . . .. . . .. . .  199.693 Raker and loader. W. W . 
.
Dean . . . . .  : . . . . . . . . . . . . . .  199.800 

Collars ��. CUIf!!: G: Boxley . . . . .. . . . . . .  : . . . . .  : . . . .  : 199;615 1 Ribbon block. T .  Hagerty . . . . .  : . . . . . .  ; . . . . . . . . . . . . . .  Ijl\).641 
C{)lumn, lI.reprOo_k ,P :  B, Wig)lt . . . .. , ; . .. . . . . .  , . . .  , • .  199,887 Rule and gauge. D. L .  Densmore . . . . . . . . . . . . . . . . . .  199.807 
Cooker • .  feed, W. H. W\llttle, . . . . . .  , . . . . . , . . . .. . .  . . .. ·199.768 SacchaI'lne matters from air. E .K. Richards . . . . . .  199.864 
Cook1Dlr lipJ!Rratll�. c: n .  ;raPher . . . . .  : . : . . . . . . . . .  199.757 Sall •• T. Petersen . ... . .  : _ . .. . . . . . . . . . . . .. . . . . . . . . . . . . .  199.739 
Cork eXj;tact<lr. -R: .Tf1:er .. :' ',",' . . . . . . . .  , . . .  : : . , . . . .. . 199.'16(1 Saw. J. F: Milligan . . . . : .  : . . . . . . . . . . . . . . . . . . . . . .  199.851. 199.852 
Corn popper/I. Yast'. : , : . .  : , :  . . . . .

.
. . .  : . , . , . .  ;, . . . : . 199;770 Saw mill head block. E .  H. Stearns . .. . .. .. . · . . . ... . , . . .  ·199.667 

Corn sheiler.
_

I!J . D> R�a
.
'd · : � · : · : ; · :· ;.f. : · · .. ; · , · ; . . . . . llJM4! 1 Sawin� machine. R. �cChesney . . . . , . . . . . , ... . . .. . . .  199.645 

Corn stalk· outter,Clark '" Heokel. ", . . . .. '.' . .. . . . .  199,691, Scale platform. F. FalTbailks . .. . . . . . . . . . .. .. . . . . . . . .  199.811 
Crauberry ,Plcker;;Halt ·.t CroweD .. .  ; • .  : . . : .. .. . . : . ; . 199:7011 1 Scales. C. Becker . . . . . . .. . . . . . . . . . . . . . . . . .  : . . . . .  : . . . . . .  199.776 
CranbIl1'l:Y 1!I<1ker. D: LUIIIbert, . . .  ; . . • ; '-' . ; . ": . .  : . .  l!!ll.m Scraper. J. Stubbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.7ii6 
Crucll>le. \V . . L .' Glorieux·, : . ... . . . . . . . . . . . . . . . . ' . . . . . . .  199,823 . Screw cutting die. F. E. & F. O. WeIl . . . . . . . . . . . . . 199.678 
Cultlvat'?r, r,. . ..L\nthpl��\ . . . -- . . . . .  , . ·  .. . :.: . , • . .  : • •  , . ". l9? 680 Scrubblng nmchlne. A. F. Stockley . . . . . . . . . . . . . . . . . 199.875 
Cultlvat9r • .s. H .. I<;ord_ • .  " . . .  :: . . . . . .. .  :" ... .. .. . . . .. .  ·1911.684 I Seed dropper. J. T. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . 199.839 
Cult!vaio�� M ·Jf. 91"l'bam . . . : • .  _ . . . . . .  : • • . , . , . . . . .  " .  �9\l.70l ' Sewer valve. J. Dikeman . . . . . . . . . . . . . . ... . . . . . . . . .  , . 199.696 
Curtain: fIXture. F" U .-D: ; MCKaY . . .  :;: . . . . . .  , . . .  ' . . . .  199.729 Sewing machine. A .  Beck (r) . ,  . . . . . . . . . . . . . . . . . ;. . .  8.063 
Cyllndilrs. fiistetflni'heada in. P. B: Clark . . .  : . . . . .  100.794 Sewing machine. boot and shoe. C. Dancel . .  . . . . . .  199.80Z 
Dental engine. W. G. A. Bonwill . , . . .. . . . . . . . . . . . . .  199.779 Sewing machine. boot and shoe, J. S .  Turner . . . . .  199.759 
Dental drill. C . Poor (rJ . . . .  : . . . . . . .  ; . . . . . . . . . . . . . . .  8.065 Shoe. T . J . Greenwood . . . .  . . . . . . . . .. . .. . . . . . . . . . . . .  ' 199.839 
Derrick. T .  Powell . ,  . . .. .. , . . . . . . . . . . . . . . . . . . . __ . . . . . 199;6!iQ Skate. G. Klotz . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . .  199.720 
Dish. coveted. S .  W. Babliltt . . . . . . . . . . . . . . . . . . . . . . . .  199.772 , Skate. roller. E ; Robinson . . . . .  : . . . . . . . . . . . . . . . . . . . . .  199.664 
Dish wa.her, E.  S . Hampton . . . . . . . . . . . . . . . . . . . . . . . 199,71» I Slate composition. H. PattengeIl . . . . . . . . . . . . . . . . . . .  199.859 

PORTABLE q.UAR'l'Z MILL. 
(Hammond's Patent Cam.) 

MILL. HORSE-POWER. AND PAN COMPLETE. 
The abov.e Is a cbeap, first-class. complete 

flOLD AN]) !>III.VER MILL 
that can be taken to any place where a inan can walk. 
and then be made to run out bullion by hand or horse 
power. Mills and rights of territorle. for .ale. Apply to 
CUINER & CO .•  C8Jlstoga. Napa Uo .• California. 

Doors. etc . • fastening. H. Bergman . . . . . . . . . . . . . . .  199,685 , Spool box. G. Hallrlngton . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.644 
Doors. J . Springer. .. . . . . . . . . .. . . .  " ' , ' " . .  . . . . .  . .  . .  199.871 , SpOOl rack. rope. Felix & Scharnwelier . . . . . . . . . . . . .  199.661 HOLLOW S PINDLE LATHE. Drawers for bureaus, C .  Harris . . . . : . . . . . . . . . . . . . . .  199.825 . Spring, carriage. J. W . & W . J. Hewitt . . . . . . . . . . . .  199.646 Two sizes : 15 in . . 1� In. hole ; 18 In . •  no tn. hole. Besides Drawirig heads. C . A: Tabor . . . . . . . . . . . . . . . . . . .  , . . .  199.878 ' Spring. door. A. W. Pierce . . . .. . . . . . . . . . . . . . . . . . . . . . .  199.740 the most approved features of modern New Enlliland 
Drill. co�d"- P. l"ulghll.Ill . : . . . .. . . . . . . . . . . . .  ; . . . . .  199.sro Spring for vr.hlcle •• Evans & .8parks . .. . . . . . . . . . . . .  199.810 '.1'001 •• It has many new pOints pf"alue. making it the 
Egg and frUit carrier. O. Rlcklefsen . . . . . . . . . . . . . . .  199.746 Spring. locomotive. J. Jenkins (r) . . . . . . . . . . . . . . . . . . 8.057 ' best lathe�Ii.'i.

�
�'El¥:£�g�nZf£. �:chinerY. Bo.ton. 

Eggtester. E. Halloway . . . . . . . . . . . . . . . . 0' . . . . . . . . . , 199.648 Springs. rubber cushion for vehicle. W. B. We.t, 199.886 
Electric tip, L. E. H-e"",n . . . . . . . . . . . . . . . . . . . . . . . . . 199.827 Sprinkler. H . G. Fiske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 199.816 
Enamellng. F. G. & W. F . Nledringhaus . . . . . . . . . .  199.735 Sqmire and bevel. I. J .  Roblilson (r) . . . . . . . . . . . . . .  8.058 
EngIne. rotary steam. J. S. Hewitt . . .  , . . . . . . . .. . . . . 199.709 I Stave dre.sing machtne. H . H. Mmer.. . . . . .  , . : . 199;180 
Feather renovator. J. J. Bonney . . . . . . . . . . . . . . . . .  199.614 Steam condensing apparatus, ll). Burgin . . . . . . . . . . . 199.786 
Feilce. E.  Hallett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . .  199.642 Steam generator. T. L .  Jonoo . . . . . . . . . . . . . . . . . . . . . . .  199.648 
Fence. Iron. J. Kinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.651 Steam generator. A. D. Brock . . . . . . . . . . . . . . . . . . . . . . .  199.782 
Firearms. lock for. W. H. Baker . . . . . . . . . . . . . . . . . . . . 199.778 , Stirrup su.pender. L. F . Johnston . . . . . . . . . . , . . . . . .. 199.716 
Flre klndler. J . Beard . . . . .. . . .. . . . . . . . . . . . . . .. .. . . . .. .  199.839 , Stove and Tange grafe. S. Smith . . . . .  : : . . . . . . . . . . . .  lW.752 
Flue cleaner. 0 .. B . .  Kendall. . . . . . . . . , . . . . . . . . . . .. . . . .  199.650 , Stove. J. R. Walls . . . . . . . . . . . . . . · . . . . . : . . . . . . . . . . . . . . .  i99.672 
Fountatn. Gar k .F,'�let,t : . . " . . . . . . . . .  : . . . . . . . . . .  , C o <  191J;821 ; Stove. coal 011. A. H. underwood . . . . . . . . . . . . . . . . ... 199.671 
Fountain. W. );' , Cunnlnghap' .. . . . .. , . .  , .. . . . .... . , . .  , 199.soq i Stove. H .  L .  McAv�y . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . .  199.844 
Foun�!n. H .. G.: Fiske . . .. . . . . . . . . .. . . . . . . . . . . . . . . . .  199.683 \ Stove. W.:Smltob . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.870 
FUrn�ge g�te. W;_.r .. An�n:. : . . . •  : .. . . .  : . . .. . .. . . . . . . .  199.609 \  Stove leg. F .  S. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199.777 
FUrnace grata bar • .  He\lZel "' Lleblc,h .. . , . . . . . . . . . . .  199.7!1l .. Stove leg. D. Walther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.768 
FUrnace daDH>ep,*u1aWi", W. R. Qi;>le ; . . . . . . . . . . .  1ll9.6S3 : Stove pipe adju.ter. W .  P. ,Cook . ,  . . . . . . . . . . . . . . . . .  199,618 
GaTbage recelve.ri J. p ., Moore . .. ... . . . . . . . . . . . . . . . .  , .  199.� Straw cutter. W. V. & D'. J; Devault . . . . . . . . . . . . . . .  199.809 
Gas bumer; �ieetriC attiteh�nt, A. W . Wrillht . . .. 199�876 " Suspender strap. L. Netzner . . . . . . . . . . . . . . . . . . . . . . . . 199.869 
Ga •• illuminating. L. Ma.rks . . . . . . . . . . . . . . . . . . . . . . . .  199.654 Syrillile. M. M"'tt80n . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . .  199.&48 
Gas lighter. J.  B. Scattergood . . . . . . . . . . . . . . .  , . . . .. .  199.747 Telegrapb . duplex. G. Smith . . . . . . . . . . . . . . . . . . . . . . .  199.869 
Gate. M . . S. & C.'II . A)lst:in; . . . .  : . .- . . .  : . .  ; . . . . . . . . . . .  199.681 Tbill coupling. T. H. Pate . . . . . . . . . . . . . . . . . . . . . . . . . .  199.662 
Gate. D . McCurdy . . . . . . . . . . . . . . . .  ; . . . . . . . .  ·. ;  . . . . . . . . .  199.1l47 Thill coupling. G: W. Wells . . . . . . . . . . . . . . . . . . . . . . . .  199.884 
Gate. M .  W. Tucker . . . . . · . . . . . .. .. . . . . . . . . . . . . . . . . , . . .  199.758 Tile machine. Horrocks & Steven .. . . . . . . . . . . . . . . . . .  199.712 
Gate. farm. J. Lep!ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199.652 Tire tlllihtener, .E . S. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . 199.700 
Glove, S .  O .  Parker � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.788 Tobacco marktnll frSllle. D. W. De Forrest . . . . . . . .  199.624 
Grain binder. J. Garrard . . . . . . . . . . . . . . . . . . . . . . . . . .  199.687 Tobacco P!ilJ • .r . ,T,. 1fID(lri<;>k ... . . . .  ;, . •  : . .  : . :. . .  . • .  199.628 

SPANISH CEDAR 
CIGAR- BOX LUMBER 

Fl n lsJ1ed Ready: for Use. 
First Quality at 39(c. Second Quality at 29(c. 

POPLAR-lst Qnality at $ 1 11  per Ill. Feet , 2d 
. QlIality at $1 3.50 per M. Feet. 

BUNDLING AND CARTAGE ADDITIONAL. 
Above prices will remain until advised . No' order re-. . oei:ved for less than 1.000 feet. , . 

GEO. W. READ 4> ()O., 
186 to 200 Lewis St., New York. 

Cube!&t. of Iodine Inh&lt.Dt C1I!e1 CA'fAlUUI, AsTHMA . arid all 
diseases of the Throat and Lungs. Send for Circular. Sold by al1 Druggl.ts. PRICE Rlnft.CED TO ONE DOLL"R. W; IL . lor k CO. , Prtp'l. Ildt.lo;;;� %. .  . 

Grain
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drier 
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• G. Clark . . . . . .. . .  � . . . . . . . . . .

.

. . . . . . . . . . . . . .  199.793 Tobacco Wu
. 
�. S, 1tnis. , hing. ' - . :Mille • . & Worley lr) . . . . . . .
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. 8.000 UOOT POWER TENO. NING M
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ACHINES FOR. SAli 
.

. .lID 
Graln-scouring apparatus. G. E .  Throop . . . . . . . . . .  199.670 Torpedo br;mt. W. H'. Mallory ... . . . . . .. ; . .  ; . . . . . .. . .  : 199.84l il' .. By , .  S. :C.HlLLS.:78 ChaIjlbers 8t • • New York. 
Graln separator. F . G. Shepard . . . .  . .  . . . . . . . . . . . . .  199.666 Toy. Pattber� &; Gaertner . . . . . . . , . .  , . .  : . . . . . . . . . . . . .. 199.858 1 FOR NEW ILLUSTRATED CATALOGUE OF FoOT Graln toIler. L. C. Ereckson . . . . . . .. . . . . . . . . . . . . . . . . 199.628 Trace carrler C C . Schwaner ' . . . 199 748 Lathes ScrollSaw •• SuialI SteIloIilEngines and Amateurs· 
Grinding machine. A. J:ellnek . , . . . .  . . . . . . . . . . . . . .  199;647 , Tumblinlli ba;rEii. Coonley & G��h��:::::::::::::::  199:797 . Tool •• send stamp to Chase & Woodman. Newark. N. J .  
Grindstone •• knife attachment. G. A . Whltney . . . . 199.674 Umbrel1>"\ runner, A . Good . . . . . . . . . . . : . . . . . . . . . . . . . 199.6:li! I ' . ' '

. . i ' . ' 
Hammer and hMhe�. Longsworth & Tanneh1l1 .. . 199.883 Underwear C 1:. B dl " , National Fr�t-�awln� A88o�l�tlon. 
Handle. lifting. N. Hayden . . . . . . . . . . . . . . . . . . . . . . 199.826 Valve fau' • .  ' . ra .  ey . .  , . .  :-- . : . . . . .  , . . . . . . . . . 199.780 i Beco� a member. ' Se e beneflt •• Saws. woo\ls. P8ttern •• 
H d II W St hi • cet. O . Col1!er ... . . . .  . . . .  ,, , . . . . . . . . . . . . . . .  199,694 etc.. at:ftrst cO!!t . . P!ltterDS exch1'Dged; and Instructions arrow an ro er. • M . · e ey . . . . . . . . . . . . . . . .  199.755 Valve pliltoil W . C ROiIS' : : . . ' .  .. ; . •  199. s65 forwarded tree. A copy of the " Fret I:'aw " maned each 
Harvester cut-olf. A . L. &; E. C . Long . . . . . . . . . . . . .  199.727 Valve' stop 

j F' 
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ld 

. . . . . . . . . . . . . . . . . . . . . . . . . . 
199

'
81' month free

.
. Send address. with stamp",and pros. pect

. 
u
.
s 

�-- t J D "  ulJ 199 ' • . .  e . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. 

" will be forwarded. NATIONAL FRET-SAWING AS-.D.<WVes er. . " . ... a . . .. . .. .. . . . . . . . . . . . . . . . . . . . . . .  .655 varnl.bl"

.

IiI

. 

m.'. ac . .. hi. ne. T. B. Dooley . . : . . . .  : 'i • •  : . . . .  199.625 1 SOCIATlON. New England Office. ,.Meriden. Ct. Hay cutter. J. Weichhart . . . . . . . . . .. . . . . . . . . . . . . . . . .  199.882 Ventilator E P Corby 
. ' 199 619 199 620 ·Heater. J. P . Dauth . . . . . . . . . . . . . . . .  . . .. 199.803 

. ' . ; . ' . . . . . . .  . . . . . . . . . . . . . . .  • • • 
T . 

H bb h 
. 

Ii b & . . Vlnellar IPlneJ'llt9r• J. B. Netscher. . . .  . .  . . . . . . . . . .  199.854 FOR BES o y orse. ob s Hunttng . . . . . . . . . . . . 199,711 Wagon coupling. W. R. Porter . . . . . . . . . . . . . . . . . . . . . . 199.860 GAUGE . 
Horse power. J. C. Randall . . .  : . . . . .  : . . . . . . . . . . :.: • • 199.862 Wagon runnlhitlrear. A. J. Beach . . . . . . . . . . . . . . . . . .  199.610 ' lIorse power cha

.

ln. M. W\Ulam ... . .  : . . . . . . . .
.
. . . . . .  ' .' 199.769 .

. 
1 Wagons •. n. ett

. 
ing for )lnloadlng. T. Powell. . . . . . . . . 199.661 I COCK

. 
Borses. administering balls to. J. Mlddle,dltch. : . . 199.849. Warplng machlnes. J . B . G

. 

reenhalgh . . . . . . . . .  199.702 1 Horseshoe. R .. B. Hngulltn : . . .. . . .  . .  . .... . . .  •. lQ9.8S0 Washln!,·.machlne' be>lIer. J. P. LaGrange . . . . . . . . 199.722 & FLUE Hor.eshoe na1l •• G. E. WhItney . . . . . . . . . ... . . .  " . 199.767 Watch ca.e· spring. J. Laurent . :  . .  :. . . .  . . . . .  . .  . .  199.885 CLEA.NER Hose reel. H. G. Fiske . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  199.817 Watch cro

.

, Wn •. lIl
.
nne & JOu

. 
rdalu . . . .. . . . . .. . . . . . . . . . . .  199.782 , : . . 'W 

:ub. wheel. E. D. & O. B. Reynolds . . . .. . . . . . . . . .  199.866 Water, de-a�rat.ng. E. Burgin . . . . . . . . . . . . .. . . . . . . . .  199.785 : Jarecki lVl fg Co., 
I ��ra

�
t valve. D. Zuern . . . . . .  : . . . . . . . . . . . . . . .  : . . .  _ .  199.� Water cl""et bowl. J. L. Hutchinson . . . . . . . . .. . .. . . . .  199.881 i Limited, . . 1\1 •• �!iiill 

I� ell ;�. speed. W .  S. Bates . . . . . . . . . . . . . . . . . . . . . . . 199.682 Water closet slop safe. J. Demarest . . . . . . . . . . . . . . . .  19<).806 1 E R I E ' PA 
I .

; d
n�

t
G. A .  W ell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.883 Water wheel. t'lrblne. R . J\f . •  Stewart . . . . . . . . . . . . . .  199,878 , .  

I�::ct
s. d eSt��

ylng· T" F. Bingham . . . . . . . . ... . . . . .  199.611 Well boring ,:"apblne. Haas & Manning . . . . . . . . . . . .  199.640 A--F-O-UND--'-R""Y"-' --M-A-cm-'-"-NE"--S'--n""-o"-p--:"'-, AND-'''-' -::-:-
Intren�hl: �g. M. Moore . . . . . . . . . . . . . .. . . . . . . .  199.788 Wells. poltsh l'Od adjusterfor oll. A. M. Kleckner. 199.809 I Machlner for sale.'sltuated aUhe junctton of 'two rall-g too • J. L. Buskett . . . . . . . . . . . . . . . . . . . .  199.787 Wheat steamfn", apparatus. J .  Burkholder . . . . . . .  199.690 roads in IhtnOls. The macbinery'ls first-ciass and mu.t 
�all cell. J. 8. Thomas . . . . . . . . . . . . . . . . . . . . . . . . .  19!i.879 Wheel, car. G. W". Eddy." .- .. .. . . .. . . . . . . .. . . . . . . . . . .  199.62'7 Re .012h as the prei"J'J owners are tn an entlrely"<lilferent 

J:';:� ca.ll. milk. G. H. Laster . . . .. . . . . . . . . . .. . . . . . .  199.837 Wheel. sand guard. Stewart & Parker . . . . . . . . . . . . .  199.668 ne O . us neSlfGEORb,;sRHEA. Camp'Potnt. nunol •• bea.r!n�. J . . . Sweeney . .  . . . . . . . .  . . . . . . . .  199.669 Wheelbarrow, :W. ECkl'rt . . . . . . .  . ... . . . . . . . . . . .  199.698 I . ' .. .. . F . • ���e alld fork handle. T. S. Ransom . . . . . . . . . . . . . . 199.743 Wlndow!i; device for. operating. J . KelIy . . . . . . . . . . . 199.649 MA CHINT ST ' : "vv AN TED. 
K�1f 

e. �. . Whitehou.e , . . . . . . . . . . . .. . . . . : . . . . . . . .  199.7RU W·rench. ,J . Mc;t.aren (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; 8.064 1 A practical machinist. with $1;000 . capital. des1roU8 0f e. tngleton & Priestman . . . . . . . . . . . . . . . . . .  ; . .. . .  199.868 . . ' . ' :  . ___ . securing an actlve pa\'tnershjp In all establiShed. and Knob extension. A. E. Young . . . . . . . .. . . .. . . .' . .  . . .  199.771 [A copY-of 3lll': ot t,h!l p,bov.e patents may be had by. prOfitqble IIIanuf�\lrillg.b)l8i,neS8 (UUWhlne. s scellred »y 
Lamp G F Geer 199 699 Ittl .'. ' c . � " U· > ." ,.- "' 0  37 

. ! ValUable letters patent). will do 'wel} to ' address • . .  . . . . . . . . . . .  � .  . .  . . . . . . : : . . . . . . . . . . . .  . • 
. 

rem ni/ .. '.on.e. ,:,() �. "".�!-" NN ..  0 . .  Pa.rk .Row. New. .. • .. ·IM 
. . 

' . •  W. . ... .  J
. 
OU . . . RN. .AL Oli'lI'ICE. Boston. 'l'h!ij ls a l!o1la,/lde LamP. B. B. Solw.eider (1') . . . . . .. . . . . . . . . . . . . . . 8.066. 8,067 . York o1ty,] • . . p��': ' -

Practically impossible to ex. 
plode. Te.ted to :ro lbs .  pres.ure 
per ' sq'lare Inch. 2-Horse Power, 
8150, 3 to ' H  P . • S2110. Also. 
Stationary Engines and boilers. and 
Spark Arresting Portable En. 
Irines for plantation use. Send for 
our circular. Discount to the trade. 

B. W. PA YNE & SONS, 
Corn ina, N. �. 

BONE MILLS. 
The best In the world. 5 sizes. adapted perfectly for ' 
Crushing and Grinding Mineral. and all hard substances .. 
Grinding surfaces quickly and cheaply renewed. Send 
tor de.criptive pamphlet. . 

BAUGH 4> SONS, 
:P�ILADELPHIA, PA. 

Stee l Name Stamps. 
N. Y. STENCIls WORKS, 87  Nassan St., N .  Y .  

Wood-Working Machinery, 
Such as Woodworth Planing. Tonguing. and Grooving 
���J'

e
�e�oa:le��x.\�'!��

s
'M��P.����

o
t�Jigt:;�.

t !� 
fle-saw Machines. and Wood-Working Machinery gene-
rally. Manu�'l:\'Ift'jgJ'nY. RUGG & RICHARDSON 26 Salisbury Street. Worcester Mass. 

(Shop formerly occupied bv R. BALL & CO.) 
WANTED Men In each State for the Detective 

-Service and to report crime. Pay 
liberal. l11close stamp. and address AMERIOA N AND 
EUROPEAN SEC�ET SE�VICE Co . •  Clnmnnatl. Ohio. 

THE J'titutifit �mttitau. 
The DIost Popular Stleutlfic Paper iu the \V orld. 

THIRTY -THIRD YEAR. 

Only 83.20 a Year inclndlug Postalre. Weekly. 32 Numbers a Year. 

This widely circulated and splendidly lllustmted 
paper Is publi.bed weekly. Every number contains six­
teen pages of useful luformat.ion. and a large number of 
origlna,! engravings of new Invention. and discoveries. 
representing Engineering Works, steam Machinery. 
New Inventions. Noveltle. In Mechanics. Manufactures. 
Cheml8try. Electricity. Telegrapby. Photography. Archi­
tecture. Agriculture, Horticulture. Natural History. etc. 

All Classes of Readers find In THE SCIENTIFIC 
AMERICAN a popular reswme of the best scientlllc in­
formation of the day ; and it Is the aim of the publl.hers 
to present it in an attractive form, avoiding as muoh as 
pos.ible abstruse .term.. To every Intelligent mind. 
this journal alfords a constant supply of tnstructlve 
reading. It is promotive of knowledge and progreSs In 
every community where it circulate •. 

Terms of SubscriptiolL-One copy of THE SCIEN­
TIFIO AMERICAN will be .ent for one !/ea!I'-52 numbers­
postage prepaid. to any subscriber in tbe United State. 
or Callada. on receipt of three dollars and twen ty 
cents by the pub1!shers ; six months. $1.60 ; three 
months. $1.00. 

Clubs.-.-On" extra copy of THE SCIENTIFIC AMERI­
OAN will be supplied gratis for evel'lJ club of ftve subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepald. 

One copy of THE SCIENTIFIO AMERICA.N and one copy 
of THE SCIENTIFIC AMERIcAN SUPPLEMENT W\U be sent 
for one year. postage prepald. to any .ubscrIDer. In the 
United States or Canada, On receipt of sevtllt (iQ11Ms by 
the publishers. 

The safest way to remit is by Postal Order. Draft. or 
Express. Money carefuIly placed inside of envelope •• 
securely sealed, and correctly addressed. seldom goes 
astray. but is at . the .ender's ri.k. Addres. all letters 
and make all orders. draft •• etc .• payable to 

M U N N  &. C O . ,  
37 Park R ow, N ew York. 

The PORtal Unlon.-Under the facilities of  the 
Postal Unioni the SCIENTIFIC AMERICAN Is now sent by 
post direct from New York. with regularity. to subscrib­
er. in Great Britaln. India. Australia. and all other 
British colonies ;  to France. Austria. Belgium. Germany. 
Ru.sla. and all other European States ; Japan. Brazil. 
Mexico. an.d all States of Central and South America. 
Terms, when sent to foreign countries, Canada C'l:cepted, 
$4. gold. for SCIENTIFIC AMERICAN. 1 year ; $9. gold. for 
both SCIENTIFIC AMERICAN and SUPPLR.�ENT fOr 1 
year. This Include. postage. which we pay. Remit by 
postal order or draft to order of MUUD di; Co., 87 Park 
Row. New York� 

© 1878 SCIENTIFIC AMERICAN, INC



SIn 8% x 6 1!'(cnlt •• . CONI'A.INI 700 'PAG-'II, 300 ILlo�A.'l'JONS J.ND 
DUQRAliIS. THOUSANDS ('}I' VALUULB FOBMVLll AND R.Cl,ES. 

THE SC1KNTl111C AMlI::aiC.A.N say. oftMs work : 
C (  �t �':,!:t;in�n7t;�:;�� !; /f!�lce:N'�O;;�l ���t!�nd2V:"c='!�� " compile'!' haa covt1'ea tJe1"lI IIztllll,ive fJ'"ound, ana tM f'fCiptHJfld in,­
u d1'uction" are carried down �o Ott lattu date." 

tb!%ll:w���·ru.i�ilte��:po:y�l1!}e�thi�� uhl�� t�e�f:�s�J}!f��:r���:' 
�:���:\!:t����stwi:!��,&�:n1le����nb;n:O:nd�afh�t:a�!elr�:tf:: 
�:d::J'J'�oFiit� �:I�a_i�!et[:Jhh!ni�!lh��:e:e�t��7Iiu!���;�d ��� 
���:����� ���O!����o�����r��fod��!�n!s Jo!��t!Ose�t��i�r���:: 
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H E N D E R S O N ' S  
COMBINED CATALOGUE OF 

E V E R Y T H I N G  

GARDEN 

Watclimaking� the whole process of manufacture in detail, Watch­makers' Train Tables. Directions for the construction and management of EIlgi:nf;s, Boilers, Gauges, Valves, &c. Duties of Engineers. Ce.­ments for Steam work, Compositicn Boiler Covering, Steam packing, Scale -Pl'eventatives, Polish for bright work ; Useful hints for Millers and Jldillwrightll ; Saw Mills an� Shingle Machines, Rules for speed ot Wheel&. Pulleys, Drums, Circular SaW&, &_c. _: Saw filing, full 
��:�P�eSjrs�F��i�gn Bp�;�� ��ii:y�hS��i::, !�;�i:�ia��a:, CB:;��f: Turning, Finishing, &c. ; l\IakinJt' and Tempering Railway and Car­rialIe Springs, Saws, Axles, Steel PloUgh�l Files, Taps, Reamers, Cold Chl�ls, Marble and Stone Cutters' Too s, Stone Drills, Dies, Mill Picks · -Ed�e Tools, Scissors, Razors, - Scythes, Gun Lock Springs, Watch.

.
sprmgs ; Emery Wheels,ditl'er8nt kinds ; Tempering Liquids, 1 kinds ; Metallic Tempering Bath ; Case Hardening, 6 ways j to Restore Burnt Steel, 4 ways j Annealing Steel, &c. To toughen and im:r,rove 

WO R K  FO R A L L  
In their own 10calitif1fu canvas.si� for the Fireside 
Visitor, (enlarged) weekly and Monthly. LarJrest 
Paper in the World, with Mammoth Chromos Free 
Big Commissions to Agents. Terms and Outfit Free. 
Address P. O. VICKERY, Anlrusta, Maine. 

Pond's Tools, I A.IR 
F

oq/?f!!!:/Jli��ORS 
Englue Lathes. Plan ... .. , Drills, &e. A SPECIALTY Of HEA V Y  PRESSURES. 

Send for Catalogue. DAVID W. POND, Successor to THE NORWALK IRON WORKS CO., LUCIUS W. POND. Worce .. ter, Mas... SOUTH NORWALK, CONN, 

b���s�tB��n:�d GI:ro��n�il!��&�., ��bdkidd:;l�ltd:�:' �50i1�d�I:vl�O Compositions for Locomotivet:, Or�n Pipes, Pumps, Telescopes, piated Goods, Gon�s, Cymbals, Metals, &e., &c. ; 26 receipts for Tinning, 
:��i�t�ls�ai;a�i��r:t's Jo�PE;6����,BD���ingg l�id�����e!�a:ai��_� Japans, &e., for metal work. Bronze Powder, 9 kinds. 24 reeeipts for Co-toring, Gildlng and Plating ; 375 very valuable recel.ptll for Watch,. Chronometer, Clock and Jewelry work. Over ]VOO rehable processe. for Iron, Steel, Saw, Tube, Chain, Anvil, Sewin� Machine, Gas fixture, and Fire-arm Manufacturers, Master MechaDlcs, Machinist&, Engl­men. Blacksmiths, Horseshpers, Carriage Makers, Iron, Brass, Type and Bell Founders, Pattern Makers.!. Refiners, Gunsmiths, Cutlerl, MHlwrights, Coppersmiths, Gas and ::steam Fitters, Plumbers, Marble workera, Opticians, Die sinkers, Stencil cutters, &8. Glass, Glaaa 
�:;�tn!�!���i"lt�i::i;rh����cp:i�!h��,5��ctKJiing�bi?�tn����� 
���;l�r�:'G:�����:�!bi�!n��"nSd'tr���N�������e�i��til��:! Carvers, Pclishers, Picture Frame Dealen, Vt\tnisher�, Slucco Workers, &c. ; 40 receipts for Cement and Glue. , 60 rEl€elpts for Tanners, Boot, Shoe pond Harness Makers. 150 receipts fOl' Dlirs, Bleachen,Hatt.ers, 
�i���le�si a���' ¥��I��W;f:ht;5 o;i��EtsJteel���::� C�:;!��L!d� Russia Iron, Lead Pipe, Strength of Cast iron Columns, &c., at sight. Estimates of Supplies for LutnberCamps. Estimates for Mason_, Plas­terers and Contraetors. Diagrams for Machinists. Fllllinstrtictions for making Artificial Flowers, Fruitz. !'c. , for taJdng Fertotype, Tin,f.ype, and other lositive pidures ; for Making, Bottling and preserving all 
��nn��c�fo!e:i :�lfski��:i;s20 ����i���. reT���hJ:A��lfJj��i�n� Cage Birds and their Diseases, Ta.:z:idermy J RulesfodheGamea of Bt'l.., 
��rg;�laO:J'c��pr�b�:;��er�na;�:li:i;for���i��fo�F�r�:r:�itt?;�;:d to Horses, Cattle, Poultry, CODlIK:stl, &c. More than UOO receipts for Cooking, Baklnr, Preserving, Plelding, &c. There is so much tbat is valuable in this work that we can give onl ya fail'lt. ;deaofJts contents. 

AGBNTS W.ANTED. . LJBERAL COMMISSION . SENT BY M.A.IL, POST.a.GB P.A.ID, FOR 1f.:.I. f.lO. Addreu · the EMPIRJil -ST.A.'llt PUBLISHINQ Co.,· 8j Beekman Street, New York. 
onn:!:e�eon�� �!s:J!r;��ea:lth�°:J�bliabed In the United States 

.a CODY' PAT. S H A F T  0 1  L E R  S .  
� O I L.  F E E D E R  & c;  !;; > i"l);, \ .' C I N C I N NAT I B R A S S  WORKS ,,{J 
MINE ACCIDENTS. MECHANICAL AP, 
plianoos for "se hi case of ExplOSiOns, etc. By CHAS: HA WJ{8LEY "nd 1llDWARD B. MARTEN. A paper read 
before the Institution of Mechanical Engineers. Eigh-
teen il rations of the most approved apparatus for lk�cV �t'1t:.�

t
it:.��r :

m
w,�s

, �����:Tt::,sl�� 
Steam the Centrifugai and other Pumps, com-
bined Boiler. Engine, and Air Compressor ; Air Lock, 
and Poriabjjl Winding Gear. Contained in. SOIENTIFIC 
AMERIOA" SUPPLEMENT No. 105. PrIce 10 cents. To 
be had at this office and of all newsdealers. $8 YOUNG AMERICA SCROLl, SAWbeatsthe 

world. J. M. BEUGLER, M'f'r, Williamsport, Po.. 
V ANDERBURGH, WELLS & CO., 

�J>d'.6�itc�£§·I�¥�,o:A¥TIRN��1rR�������2R�: 
S N Y D E R'S " Little C iant " 

STEAM ENGINE. 
For Farmers;··· Machinists, 

Printers, and all requiring 
Light Power. 

Sizes from One to S'x H. P. 
Prices for Engine and Boiler 
complete, from $150 to '450. We make the Strongest Bailer 
and the Best En¢Jne in the 
country. Call at our Factory 
and examine, or send for free 
Illustrated and Descriptive 
Gata��eDER BROS., 

_.-- .. " Fulton St., New York. 

T H E  S C I E N C E  of L I F E ,  
OR, SELF.PRESERVATION. 

GOLDWATCH and CHAIN ONLY $ 2 0  
. • Oheape8t in th-. World/ Sample 

WATCH and CHAIN FREE to 
Agents. C. M. LININGTON, 47 Jackson St .. Chicago. 

S3
aOLD PLATEDWATCHES. CheapeBt 
in the known world. 8. ample Watch Free tQ 
.4,,611.18. Address, A. COl1:LTlIl\ &; Co., CII1cago. 

THE STEINAU ""O-e 0 ...... ..,. :CO. . A. -e , IMPERIAL JEWELRY OO.'S rIl IIIIiil. .. ., .&I ....... � .... . OASKET. And New I l lustrated Catalogue, with instructions how to become 

OUR I M PERIAL CAS KET CONTAI N S  THE N G  ARTICLES : 1 Lady's Roman Neckc
. 
hain and Locket. 1 1  Pair Lady ' s  F ine GOld-plate Bracelets. I 1 Fine Gold ·plnte Cameo Ring. 1 Lady's Fine GOld·plate Set. 1 Set Fine Studs. 1 ]�ine Gold-plate Ring, cngr"d IlFriendsblp." I Pair }'-'ine Gold-plate Siceyc Buttons. 1 :Fine Gold plate Collar Button. 1 Fine GOld-plate Plain Ring. 

We warrant to be exactly as represented by the engravings, and to stnnd the test o f  solid ,,"o]d. 
On )'eceipt oC One Dollar we will send .this grand array of elegant jewelry, securely packed in a 

beautiful morocco casket, to any address, by JDail or express, free. J:Iaving one of the Imperial Caskets in our possession we must say the artfcles are very pretty each particular piece being eq�ally as good as are sold in the city Jewelry stores.-Editors Home and Far�. 
at t����\�:,��

a
rp��'ic ���I��c�:Jlek:���I�����nCi��rn���] �fJ:��al (jasket are beautiful ,  and marvelOUS, 

The most wonderful colle�tion of j ewelry we have ever beheld for $1.-Boston Globe. An honora�l� house, entltl�d to the confidence of their patrons.-Christian Advocate. The responSIbility and standmgoftheSteinau Jewelry Co. is unquestionable.-TAPPAN, McKILLOP& Co. 
STEIN AU JEWELRY COMP ANY� No. I) Arcade, CINCINNATI, O. 

THE · DRIVEN WELL. 

G"UI:L.:D & B E S T  -.. 
STEAM PUMP, • .. 

E A G L E  F O O T I:t 4 T H E S , n Improve
il 

� atyle. Reduction m 
prices Ap · 1lOth. Small Ellg\J!e Lathes, 
Slide Res s, TOOlS

.

' etc. Also ScrOll and 
Circular Saw Attachments, Hand Plan­
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE &; CO., 
. .  95 & 97 Liberiv St . .  New York. 

G
· . .A.::A.::A.I S ON'" , 

FOR ALL P U RPOSES. 
. B rooklyn , E.  D., N ew Yo rk. 

Two hundredth edition, revised and enlarged, just pub- 5250 o .. year, AgentBwlltltedeV'!'l'YWher6. BU!" IMPORTANT FOR ALL CORPORATIONS AND Iished. It is a standard medicaJ work, the best in the I Iness stri
.
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I AddreBi!J,WoBTX & Co., St. Lou1s, Mo. MANF'� CONCERNS.-Bnerk'. Watch· 

d 1< ________ ...... ,...... ...... _--�. _______ man'" '1'Ime Detector, capable of accurately con-
by the National Medical Association. It contains beauti- , trolli�g the motion of a watchman or patrohnan at the 

'1'0 Engineers, Builders, Contractors, Architects, 
Measurers, Artisans, etc. 

The ONL Y American Publication on 

Engineering Specifications 
and Contracts. 

By L. M. HAUPT. Prof. of Civil Engineering, University 
of.Pennsylvania. 

An Octavo Volume of 320 pages ; cloth ; $3. 
CONTENTS.-Chap. I, Drawi� ; II, Estlmates and 
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ing Stock, etc . ;  IV, Advertisement s ;  V, �rOPOSal8 ; VI. 
Contracts, Law of, with forms for the various Speclf!ca� 
tions previously Illven, Glossary of- Tecbnical Terms. 

Il'or sale by all booksellers, or mailed postpaid on receipt .of the price by the publIshers, J. M. STODDART &; Co., 723 Chestnut St., Phlla. 

SPARE THE CROTON AND SAVE THE COST. 
Driven or Tube Wells 

The H 0 A 0 L E V - .  
P O R T A B L E  S T E A M E N G I N E .  

WITH AUTOMATI CAL CUT - OFF R EG I,l LAT O R  
A N D  B I\ L A '< L E D  \ "- I \ Ii . THE BEST ;�� MOST ECO N O M I CAL ENG I N E  MADE 

S E ND FO '!? C / R C U L A n  
TheJ.G .HOADLEV G O .  LAW R E N C E ,  M A S S .  
� STAT E W H � R: l' C U_�A� .2 H ' o::. , _ "-

ful and very expensive. st�el plate engravjng�, and more i L at h es �.la·n.ere. .Clha. ·.pe rs· · dUferent stations of his beat. send tor circular. 
than 5 :  valuable preSCrIptIODS for all forms of prevailing , 1""' . ..." G .. . J E BU EKK P O Box 979 Rosto n Man diseases, the result of many years of extensive and suc- Drills, Bolt Imd Gear CutterS, MIll'lfMflO!)jnes. SP!'cifil N.B.-'l'he suit.igfitristImhaeuser& Co" of Ne'wYOrk' l PATENT M I N  ERAL WOOL C�f���nf

Y
1r.�"e"D.t � ���S'��U¥'�nh�nF�:'t c�i� ; Machinery . •  E. GOULD &\ EBERlf RDT,. Newark, iN, J. :s��s��:�e�in� re�ni�g�'. t1"��1G�fO�81�1li� �g;:t::'� . . • R NO person should be without this valuable book . . Tile B IG  84-page Picture nook, fl·ee. My plan b._ to the or'!er of . the couri. Persons buying or using Incomb�stible. Thebest non-conductor. For illustrated 

author is a noble benefa�tor." An illUstrated sam� sel).t all to JIlSke mOlleT. IS easy, hoIl,llSt, aDd pays clocks infringing on mY patent will be dealt with ac- deSCriptIOn see SCIENTIFIC AMERICAN of Jan)lary 12th. 
�.'i1.�iht'1\'ii��\f!���� �1.�1��:���
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A. D·26�I.l�::l;�, N. Y. 
consulted on all diseases requlring sklll and experiilDOO. 50 :o
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r
ci� Smith's Manual of TeINrrnphy.  l S 7S, 

WITH TELEPHONE SUPPI,EMENT; 
Contains complete description of The Telephone in it. 
�erfected shape, with lllustrations and instructions. 
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Price 3��ea�T¥tr:�sB�\�aic'b., 8 Dey St. New York. 
Telegraph and Electrical Apparatus and Material of 

every aescription. Wire, lnsulators, and materials for 
Telephone Lines. Fine Silk-covered W,ire and other 
materials for Teleplume Experiments always in stock. 

'rHE UNION IRON MILLS, PIttsburgh, Pa. ,  Manu. 
facturers of improved wrought iron Beams and 

Girders (patented). 
'rbe great fall '\I'hich has taken place in the prices of 

�ia;iit\1�'ir8b1
a
ilMt�f*��,������s �B�OC��I�\'i:'e"��':,� 

cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof ���e"��l�i,"j!�gl:,h r:llr�����1 Po",f",:';;lfc�M� 

o
� If,':,�� 

�'W��
m
d'l"J

i
'li�66b1V1%�-fe lfl£HtfrilFi'h-:'l1f,� 

cost of Insurance avoided,and the seriOUS losses and in-
�rJ��fHg::stFu�l;-"!�::����ra��i�f;k��:st�gs¥�

e
f?�;; 

believed, that, were owners fully aware of the small 
difference which now exists between the ·use of Wood 
'W:sfi�1fb��I��.)'ltoC����i�g';,iA!�e':��:�I?�:.,d����s 
complete, for any specifiC structure,so that the dUference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 

The George Place Machinery Agency 
Machinery of Every Description. 121 Chambers and 103 Reade Streets, New York. 

This bankrupt stock must be closed out In 90 days. 
The Cm'lller prlee o£ theae WawheA wa. ,12.00 
each. They are silvered case and open face. all 
style, and of French manufacture, the movements 
which being well known the world over for their fine 
tln-ish. ; Tbey are used on l-allroada and .tenuabol"". 
where ,aeetu-at,e t1m.e is required, and give ,Jood sat­

'·isft;ction. Think of it, a $12.00 Watch for only 13.00, 
and wal'l'anted one ),eal- Cor tilDe. 

CINCINNATI, 0., May 21, 1877. 
The Walters Importing Co. is an old established and 

very reliable house, and we cheerfully recommend �em. CINCINNATI POST. 
After the' closure of sale of this bankrupt stock of 

Watches, which will continue 90 days from date of this 
paper, no order will be filled at less than $12.00 each ; so 
R,iease send your order at once. With each Watch 
'::::a�

r
t;=:,i�::irrro��d�� tv��cl;:��g� 

�es��e
r
:�l�

p
:e��tr.i��' gl� :�110�e�

t
� C;O.D. if customers 

Address all orders ]t� rr:�!i;,���t?!'����A��:'o. 
�te}'e()�a��:��:e�C:��a�l� C:i\fg�i,fi� 

NEW ILLUSTRATED CATALOGUE, 140 
gages, on New Tools, Foot Lathes, Saws, Hand Drills, 
p��g:.ug

in
';iA'ilJ'k�8'� 0& �i!IJ:E"&..3c. stamp tor 

16 German St., Baltimore, Md. 

112 00 I!!R1Bry. Baleomen ".nted t. ,ell 0.' . . :  . Staple Goods too dealer •. N.opeddling.. 
Exven8e8 paid. Permanent employ, menta address S. A. GRANT &; Co... :It 40, 6 • 8 Home S,., Cincinnati, 0. 

FIRST & PRYIBIL, 
MACHINISTS, 

And Manufacturers of WOOd WOrking MaChineI1, 
461, 463. 4615 & 46')' 

West 40th St., New York, 
Corner 10th Avenue. 

s�rt��t��iliK�;:V":!itr:ie�?·' 
Send for clroular. 

MUNN & CO., 
Publishers SCIlIlNTllI'IC AMElUqAB, 

© 1878 SCIENTIFIC AMERICAN, INC



Inside PRQre, e aell inMet'tion - - - 7e') ce ntf!i a line. 
Bat'k Palre, each insertion • • •  i U .OO a n n e .  
FJflgraVings 'I1'w,y head advertisements a t  the same rate 

per t,ne, by measurement , as the letter press. Adver­
tisements must be received at publication office as early 
as F'rzaay mormng to appear in next issue. 

MAIi'Jl/A/ S/iFE & SC/lL£ Co. 
B65 WA Y. N Y. -

Pyrometers, ���n:hfI'6inIila!l
e� e�

f 
BOiler Flues,jluperheated Steam, Oil Stills, &c. p ,  

HENR x W. BU LKLEY, Sole Manufacturer . 149 Broadway, N. Y. 

Jarvis Gas Consuming Furnace. 
For Setting Steam Boilers . Will burn screenings with small mixture of soft coal without blower. also green wet peat. Three boilers set this way wi!l make as much steam as five old way. Address A. �' . UPTON, Agent, 

_________________ B:..:O:::s.:.to:..:n, Mass . 

BEECHER & PECK, 
Successors to Milo Peck (deceased), 

MANUFACTURERS OF 

Peclq,'s Patent Drop Press 
Newspaper Directing lII achinel, &e. 

Special attention e:iven to the making of all 
DROP DIES. 

NEW H A VEN, CONN. 

MICROSCOPES t:era Regl!��.:!, :r;����: cles, Telescopes, Thermometers. Send for 
Illustrated Catalogue. R. & J. BECK, 

921 Chestnnt St.,  Philadelphia. 

Steel Castings, 
From M to 10,000 Ibs. weight, true to pattern. An Invalu­able substitute for forgings, or for malleable Iron cast­inJJs re�uirin�deat strenith. S end for circular and 
ilV"lr.sI�X 8��ili:�;j.JfL<;t�:t\:'�JPl!P#1':, 
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Inventors. 
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