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THE GATLING GUN . 

We devote our initial page 
this week to the illustration of 
another of those engines of war 
which are destined to play 
no small

'
part in the arbitration 

of disputes between nations. 
The more formidable the wea· 
pons become, the less likely 
are nations to attempt to d e. 
cide their differences by reo 
sort to arms, and the more de. 
structive the means for its pro. 
secution the shorter the dura. 
tion of the conflict, and the less 
the amount of evil inflicted u pon 
ma nkind. 

We deem it unnecessary to 
enter into any minute descri p. 
tion of the mechanism of the 
Gatling mitrailleuse, depicted 
in our engraving, as it has al. 
ready, in its earlier and less im. 

NEW YORK, FEBRUARY 7, 1874. 

THE IMPROVED GATLING GUN. 
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proved forms, received ample 
notice in our journal, and since 
has elicited not only commen· 
dation from army officers, but 
substantial support from foreign 
governments. The attention of 
the reader is directed to the im· 
provements which have lately 
been made in its const.ruction, 
rendering it, according to the in. 
ventor's statement, the most ef: 
ficient battery gun yet invented. 

Rapidity and continuity of 
fire, together with simplicity 
and absence of complexity of 
parts, are the essential advan· 
tages to be noted. Each barrel is 
provided with its own indepen. 
dent lock or firing mechanism, 
and these are made interchange. 
able and strong. Should any get 
out of order, one or all of the 
IOllks can, in a few moments, be 
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removed and others substituted in their places, and the gun 
kept in working order at all times,  on the field of battle. 
This is n feature of great importance. as the lock mechan
ism is the most e�sential part of a machine gun. and is 
practically the only part liable to get out of order from use. 
The lock mechani�m "f many other machine guns forms an 
entirety, and Is �o u nitpd and encased that, should any part of 
the same get out of order. 0. circulllstance which is liable to 
happen in long and continued firing in time of action, the 
whole machine would become di.abl"d altd would have to 
be tak.m to a machine �hop for rppairs. In such a co ntin o 
gen cy, it is needless to remark, the enemy would not be likely 
to await the completion of the job. 

All the locks in the Hatling gun revolve simultaneously 
with the bnrre1�, cartier, and inner brpech, and the locks 
have also a reciprocating motion when the gun iF revolved. 
If the barrel� hRd to be brough t to a Mats of rest at the time 
of each discharge, the in ventor con8iders, the npidity of 
fire would be greatly le�sen ed. The Gatl ing gun, it also may 
be noted, is the only firearm in which the thr�e sets of parl�, 
name'y, barrt'.l�, lock�. and inner breech (Fig. 3) all revohp 
at one and tbe same hme, and it id the only gun that loads 
and fires incessantly while these several parts are kept in 
continuous motion. It  is im! ossible to load and fire tLe gun 
when eithfr the barrel�, locks, or inner breech are at rpst. 
Each lock in the gun revolv:!s once, and moves forward and 

back once, at each and every revolution of tho gun. 

The piece fires a shot at a tim�, in r a pid succe�sion, and 
tllUs by d ividing' the time in rapid firing into equal parts 
between the discharg�s, and preventing an accumulation of 
recoil, it admits, it is claimed, of large charges ond h�avy 
ball-, and cons>quentlyexceptionally gnat, lUng". The ex· 
treme range of the larl5est Gat l ing guu, which discharg!' � 
half pound �olid lead ba1l9, is said to be over two and a half 
miles. 

The peculiarity of no recoil exiBting is of special value in 
the d�fense of bridges, ford� , mountain passe�, etc. , which 
are fr e quently attempted during darkne8s, fog, or storms, 
as also in the smok� of battle, when the movements of the 
enemy canliot be accurately observed. Firing 0. shot a� n 
time also allows a lat�ral motion of the gun to be kept up 
during the time of rapid firing. which result is attained by 
the traverping mecha.ni�m connect�d with the breech of the 
gun and the cd.rriage, as shown in Fig. 1. 

Thi� imprOVed traversing mechanism not only allows the 
gun to be traVt-l'feti without mo\-ing the trail or wheels. of 
the earriage, but enable� the operator at will, and in a sec
ond of time, to cuonge the angltl of fire so as to play en the 
en·emy sho llld he move either to the rigl.t or to the left. In 
otht:r word�, the shots can be spread along the enemy's frent, 
or can be all concentrated to one point or upon one object, 
at will. 

Bridly describpd, it consists in a horizontal cylinder which 
carriep, Oil its upper Bide and near the right hano. end, a T 
flange to entt-r in a 'f groove upon the lower side of the 
breech of the gun (Fig. 2) so that the latt!'r may slide upon the 
flange and thus gain the necessary sweep. On the low',r 
part of tbe snme end of the cyl inder , the ball of th6 elevat
ing screw is received in a transverse groove. 'fhe cylinder ex· 
tends to the left 'Jf and below the breech, and in it is longitu 
dinally inserted a screw which carries a nut,a portion of which 
proj cts through a slot in the front side of the cylind er . 
The screw is actuated by 0. hand wheel at ;ts extremity, by 
which means the nut i� canSI'd to tra vd along the slot. The 
nut has on its proj"cting side a socket, and in this,held by suit · 
able catch mechanism, is a p in. The crank shaft of the gun, 
Fig. 3,f>xtpnds th rongh the breech and terminates in a groovetl 
cylind�r, in tho channds of which the pin just mentioned en 
ter8. except when it is thrown out of gear. It is evident 
that, when the grooved cylinder i� rotated, its curved groove 
acting against the pin, which is held immovable after being 
adj uBted hy the hand wheel, causes the T groove on the gun 
to slide along the flange on the cylind er first mentioned. Bv 
this meanp, the pieCe is caustd to sweep the horizon by merely 
actuating the ordinary firing crank. The j1roove cyl in der 
las two grooves. one curved to correspond with the number 

of degrees over which it is desired tt> swing the barrels, and 
the other straight , the effect of which is, of course, to allow 
tho gun to remain stationary. 

We are informed tha.t the smallest sized Gatling gun
which fires over 400 shot� per minute and which we ighs only 
125 Ibs.-when mounted on a tripod, can be, in an instant, 
raversed so as to fire to any point embraced in an entire cir· 

el", thus furnislJi:Jg its own support and precluding the lia 
bility of it� capture by a fiank att·lck. Finally, the inventor 
ad3i.' that his system admits of either larg� or small caliber. 
E ight differt'nt �ize9 of the guns are now made. The �mall· 
est size is the only machine gun in existence which admit� 
of being lL ount ed and fired from a tripod, and its lightnes� 
and effectiveness specially commend it for cavalry sf:rvice. 
mountain warfdre. boat servic�, etc. From Figs . 2 and 3, 

he two princ;pal divisions of the arm will be pasily under stood. Fig. 2 showd the frame and briJech. and Fig. 3, the 
J.arrels, locks , and firing crank. both Vi"WB being from 
above. 

The improved training mecllan ism was patented through 
the Scientific American Patent Agenry, December 16, 1873. 
Furth"r information may be obtain ed by addressing R. J 
Gatling, whose manufactory is at the Colt Works, Hartford, 
Conn. 

---_.---......... _------

AUSTRALIA has �et a good example to many other countries, 
In that colony it had been deCIded -:0 attach swimming batlf 
to all the State school�, 80 that swimming may be taught 0.5 
an essllntial part of education. 
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IMPORTANCE OF ADVERTISING. 

Tbe value of advertlslngla '0 well understood by old established business 

1Inns tbat a blnt to them Is nnnecessary ; but to persons establiShing a new 

buslnen,or bav1ng for sale a new artlclr,or wishing to sell a patent, or find 

a mlDufaclurer to work It: upon such a closs. we would Impress the impor· 
tance of advertising. The next I.hlng to be. considered Is the medium 

through whlcb to do It. 

In this matter, discretion Is to be used at IIrst; but experience will soon 

determine that papers or magazines having the largest cIrculation. among 

the class of persons most likely to be Interested In the article for Bale, will 

bc the cheapest, and bring the quickest returns. To the manufacturer of 

all kinds of machinery, and to the vendors of any new article In the 

merhanicill linr, we beHeve there is 110 other Bource from which th� adver· 

tiser ca.n get 88 speedy returns as through the ad\�crtlstng colnmns of the 

SCIENTIFIC AllERICAN. 

We do not make tbese suggestions merely to Increase onr advertisin g 

patronage, but to dtrrct persons how to increase their own business. 

The SCIElfTIFIC AXERICA" h.s a circulation of more tban 42,000 copies 

per week, wblch 18 probably greater than the combined circulation of all 

the otber pa"els of Its kind pub\!shed In the world. 

IS VITALITY VITAL! 

The line of progress along which Science has come down 
from the past id thickly strewn with dpad and dying terms, 
the empty husks of theories which have had their day and 
ceased tu be. Many of these terms have dropped entirely 
out of USI'. Others haye surviv� d in form, but with so many 
cbanges of meaning that they remind one of the tenements 
of hermit crabs, shells whose original occupants have long 
since gone where good mollusks go. 

One of the most significant of recent word demises , real or 
reputed , is that of " v ital ity," as the name of the principle of 
life, a peculiar something in living matter unrepresented in 
other or "dead" matter. To not a few of our leading think
ers, the word has ceased to harbor its nriginal tenant; and 
SlIme go so far as to insist that it should be dropped from 
tbe vocabulary of Science as useless, if not misl .e ad ing. 
Huxley hnmorously compares the imag'ned force it repre
sented to a supposable " aqu05ity," which might be thought 

to enter the oxide of hydrogen at the mom�nt of it� forma
tion to give rise to the prop erties and phenomena which 
make water �o unlike its constituent elements, '1nd askR: 
What better phil090phi eal sta.tu� ha.s "vitaiity" than 
"aquosity?" "And why," he c onti nue�, with a mildly iron 
ical turn , " should • vitality' hope for a b,ttllr fate tllan 
the other 'ities' which have disappeared sincrl Martinu� 
Scriblerns accounted for the operation of the meat jack by 
it.s inherent meat.roasting quality , and scorned the matllri. 
alism of those who expl ainpd the turn ing of the spit by a 
c. r t ain m�chaniiSm worked by the dra ft of the chim ney? " 
In his very ingenious discussion of the correlation of .. life 
foree," so called, and the other " forms of force," PrC'fessor 
Le Conte insists that the term vitality still lives, for the 
excellent reason tIl at it stands for, not a vague as�umption . 
but 0. demon5trable reality. Each" form of force," he eayp, 
though what a form of force may be it is hard to conceive, 
"givtls rise to 0. peculiar group of phenomena, and the study 
of these to 0. parti�ular department of Science. And sinc .. 
tbe group o� phenomena called vital is mnre ppculillr and 
different from other groups than those are from each other, 
and the science of pbysiology is a more distinct departmen t 
than pbysics or chemistry, therefore the force which deter
mines those phH.omenil is more distinct an d better entitled 
(0 a eeror.te name than � ither physical or chemical forco." 

The investigations which lead to this conclusion Profe8�or 
Le Conte bas.s r:n !-he assumption that there are four distinct 
and separate pla.los of material existence, which may rightly 
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be considered as lying in vertical order and rank in g accord 
ing to position. These planes are, counting from the first 

and lowest, (1) the plane of elementary existence ; (2) chem
ical compounds; (3) vegetable life; (4) animal life. Correst 
pon ding to these planes of matter are four planes or forms 
of force, similarly related. The first and lowest, called phys
ical force, operates alone on the plane of elementary matter. 
A higher form, chemical force, enters upon and operates on 

the nf-xt plane in connection with the first. The third plane 
is the field of opl'ration f"r tbree f Jrms of forco; tbe two 
already named and the new and peculiar one, v ital force. 
On the fourth material plane, the force peculisrly character
istic of animal life, the will, operates in addi tion to the other 
three. A fifth plane, the hmnan, with free will as its char
acterist.ic, raises this elaborate scheme into the region of 
metaphysics. 

ERch of the groups of phenomena currently called 1.hysic
aI, chemical, vital, ration al and so on, are thus to be int .. r
prf'ted as determined by distinct and ppcul iar kinds or forms 
of force. It is the f unction of chemical force alone to raise 
matter from plane No. 1 to No. 2, and to produce the pha
noml'na of No.2, which togdher constitute the sci. nee of 
chemistry . Simil arly it is the prerogative of vegetable life 
fo rce to raise matter from No.2 to No. 3, and to execute all 
movements on that pl ane, which together constitute the sci
ence of vegeta ble physiology. But there is no force in Na
ture capable of rai8ing matter at once from Ne. 1 to No. 3, 
or from Xo. 2 to No. 4, "without stopping and receiving an 
accession of force of a differen t kind, on the intermediate 
plane . " 

All tbis forms a c onsistent and very plausible sy�tem, but 
wbat foundation lIaS it in the eternal verities'l Is it demon 
�trably true that the alleged superimpos ed parallel planes 
of force and phenomena are not figmf'nts of the imagination, 

and misleading ones at that? The t wo upper ones cer tainly 
approach each other at one edge (to continue tbe figure) so 
closely that th"y seem to be in actual contact. In their low
er fields, the animal and vegetable k i ngdoms come so nearly 
tog'lther that it is quite impos;ible to discover the line which 
spparates them,. if such lil!e there be. Again the produc ts 
long supposed to be the peculiar wor:. of vital force (as dis
tinguished from the force which determines ordinary chem
ical combinations) have been 80 numerously built up flom 
their elements in the h bora tory , witbout the intervention of 
life, that the supposed necesA;ty for a peculiar force for snch 
work has been greatly reduced, if not quite destroyed. And 
still further, is it not a sheer nsmmpti,m to say that th ... 
movements of mlttter in the hypotheti cal s·at.·, which we 
term elementary, must be due to a kind of force differing 
absolutely from that which determine� chemical compol.lndR? 

The real state of the case appeard to be something like this. 
that w" find it convenient to group certain varieties of phe
nomena into arbitrary classes, with boundaries more or less 
distinct. For like reasons, we are accustomed to say that the 
impelling cause or causes in one group are chemica.l, in IID
other vital, and so on; and somtltimes we forgf:t that these 
terms have reference soJely to our classifications, and do not 
necesE arily designate separate entit.ies, forms of force or 
whatever we may call them. The expansion of steam under 
dive rse conditions produces the most diverse and dissimilar 
results; but it is the same motor aU the time. 

To denote a: broadly characteristic ordllr of activity, the 
term vitality is useful and convenient. As indicating a force 
inherent in and wholly peculiar to living matter, sometling 
8ui .qeneris, so to fpeak, it is evidently doomed. 

______________ .H .• � ... ____________ _ 

THE DOVER AND CALAIS rUNNEL. 

TIlere seems at length to be 0. definite project pro;:osed for 
the construction of a tunnel across the Straits of Dover, be
tween E ogland and France. An Anglo.French committee 
has for some time past had the mattpr under consideration, 
with the object of inqu iring into ways and m"ans and of dis

covering the most pract ical method of accomplisbing the 
work. This body, among the members of which we find the 
names of Lord Richard Grosvenor, Mr. Thomas Bmssey, 
l'tI. P., Admiral Elliot, and Messrs. Hawkshaw an·l Brunlees, 
engineers in the English section, and of MM. Cbevalier, 
Paris, Talabot and other distinguifhed men of the French 
delegation, have adopted a plan which calls for a tunnel open 
only at its ends, and withont the intermed iate establishment 

which has bp-en prop0 8ed in the middle of the strait. Its 
length from th" South Foreland , 5 miles east of Dover, to 
Cape Gris Nez, 4 miles west of Calais, will be about 21 
m iles; and it is stated that, with the new Brunton pedo
rltting machines, the bore can be finished in four or five years. 
The estimated total expense is $40,000,000, and the probable 
revenue to be desi red, it is believed, will reach about $4, 
000,000 per year. With regaI d to vent i l ation. the ordinary 
Il.rrangements for making a draft as used in mines will be 
pmployed. One of the ends of the tunnel will be perma
nently open; the other will be provided with doors which 
will have to be opened to admit the passage of trains when 
necessary. Just within the doors, a iarge orifice wiil be 
opened to the summit of the vault of the tunnel and in 

communication with a fire. By the draft thus cau�ed, the 
air will be constantly drawn in from the open end of the 
tunnel and hence continually renewed. 

Tha demand for a concession presented by the Anglo
French Commission, says Le8 ltfondes, is now under public 
consideration at Arras,  in the Pas de Calai�, and it is bHlieved 
that the execution of the project. will before long be begun. 

-------------.� .. � . .... -------------
THE SIAMESE TWINS. 

The celebrated Siamese twins, which lor the last half cen
tury have been tbe foremost of living curiosities, both iu 
Europe and America, recently died at Salisbury, N. C. Thell_ 
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remarkable personages were born in Siam in 1811, and con· 
stituted part of a family of fifteen children, several of whom 
were twins, though none save these two were in any wise de· 
formed. Chang and Eng, however, were linked together by 
a fleshy ligature, which was about a foot in length, two 
inches broad and four inches thick. Through it ran a large 
artery and many veins, making their circulation identical. 
Each brother had, however, an entirely separate existence, 
and , ",;.th the exception of the ligature, which was equally 
sen8iti ve to both, their senses were totally diseonnected. 

In 1850 Barnum exhibited them throughout the country, 
and out of their �alaries they managed to amass some $40,. 
000. \Vith this mo'l�y the brothers purchased two adjoining 
plantations in North Carolina, assumed the surname of 
Bunker and, strange to say, married. The courtship, it is 
stated, was done by proxy, and the wives, English women, 
who had only .scen their husbanda once at a show in London, 
w�re selected by the t wins from likenesses forwarded by an 
alent. At the time of their marriage the brothers were 
forty four years of age and their wives, who were sisters, 
r�sppctiyely twenty-six and twenty-eight. Their domestic 
life i� �aid to h'l.ve been velY peculiar. The wives lived in 
separate home� and the husbands alternated , staying one 
week at Chang's hou;le and the next week at Eng's. Each 
lookpd after his plant'ltion and other bUBiness during the 
weeks of his living at his o wn place, and the visiting brother 
was not 8upp0ged to interfere. The families increased rap
idly, rhanghaving six children and Eng' five ; of these four 
were deaf mutes, though not dpformed, while the rest were 
Btrong and healthy. The domeBtic life of the brothers was 
not happy, and serious difficulties occasionally took place, 
resulting in the e8trangem�nt of the families for long peri
ods. They were slave o wners and cruel masters, and during 
the war manife�ted �trong Routhern proclivities. At the end 
of the rebellion, their wealth was very much reduced and 
they a�ain went into the sho w  busin�ss, with only p�rtial 
�urcess. 

The brothers were of medium size and of peculia�ly repul
sive faces. Chang was the most robust and good natured, 

. while Eng was often sick and morose. Chang also was the 
mental Bnperior, althQugh both wero ignorant and had intel
lig-<nce that scarcely rose above low cunning. As they grew 
old, the almost certainty of the death of one resulting in that 
of the oLher renderp.d them fretful and nervous. While in 
Europe, they consulted the best physicians regarding the POB
eibility of a se parate existence ; but when the ligature was 
"ompre,sed �o that al l transfusion of blood between them 
stopped, Eng faint�d , proving that neither could sustain a 
separate circulation. About a year ago Chang had a para. 
lytic stroke which rendered his health the worse of the two' 
and as a rllief from suffering, he drank freely. His death 
occurred firllt; and the shock, or more probably the cessation 
of circulation, aff',cted Eng so strongly that delirium, followed 
by stupor, almost immed iately set in. At the end of two 
hour�, he also expired. 

------------__ .� .• �.4. ____________ _ 

THE ONE HUNDRED THOUSAND DOLLAR CANAL 
REWARD. 

'I'llI' Canal Commission of the State of New York: charged 
with the duty of try ing and examining the various boats 
that were presented last year in competition for the reward 
of one hundred thousand d ollars, have lately made their re
port to the Logislature. They say that, owing to the technic
a lities contained in the law under which the reward was 
offered, they have been unable to make an award to any of 
the competitors. They ask that the law may be modified 
a::td new trials allowed. They report that two of the eom· 
peting boats very nearly filled the requirements. These 
were the steam canal boat \Villiam Baxter and the steam 
canal b()at \Villiam Newman. The requisition was that each 
boat shou!d be able to carry 200 tuns of cargo besides motive 
power, and mak� an average speed of three miles per hour. 

The William Baxter was built especially to compete for 
the prize. She is 96 feet long and 17 feet beam, and has 
much sharper lines thqn the ordinary canal boats_ Her bot
tom is p'rfectly flat, and her Rides, stem, and stern, vertical. 
'fhe outlines of the immersed portions of her bow and stern 
are the Rame. Sh(j has an overhanging deck at the stern to 
p.-otect her propellers, and with 200 tuns of cargo she draws 
5! feet of water. lIer machinery clnsists of a Baxter up. 
right boller, and a pair of Baxter compound condensing e�
gine�, 7'x12 and 12x12. ITer boiler is (j feet high, 46 inches 
d iameter, and has 152 t wo inch flues, and a grate surface of 
7' feet. She Is pro pelled by 2 three bladed twiu screws of 41 
feet dianlOterand 4 feet pitch_ The amount of coal consumed 
in running from Syracuse to Utica, a distance of 56 miles, 
was 830 pounds. 

The WllJi'1m Newman has a Hubbard hydraulic propeller. 
S'Je has a horizontal tubular boiler, 8 feet long and 44 
inches in diameter, and a grate surface of 13 feet; and fhe is 
dri It'd by a single 12x12 upright engine. The propeller is 4 
feet 8 ic,che-l in diameter and 3 feet long. The amount of 
coal consumed from Syracuse to Utica was 4,500 pounds. 

The time for competition has now expired. If the Legis· 
lature at its present session should renew the reward we 
�hall promptly inform our readers_ 

' 

--------------.� .•. �.�.-------------
THE TURNE& CAR BRAKE.-APPLICATION FOR AN 

EXTENSION, 

An application for extension of the car brake patent of 
Charl�s B. Turner, dated November, 1848, and extended in 
1863 for Beven years, is now before the Sonate Committee on 
Patent-l. Messrs. B�tcheller & Thompson, the assignees of 
the inventor, submit their claim on the ground that they 
have received no adequate compensation for the use of the 
device, having been opposed so strenuously by railroad com. 

J titutifit �tutlitau. 
binations throughout the country that they have been com
pelled to expend in litigation about as much money as they 
have received. 

The railroad�, which are represented by Mr. W m. D. Bishop, 
President of the New York and New Haven R. R. Co. , and 
Mr. Joseph Howard, eouns"l for the Pennsylvania R. R. Co., 
eont.nd that adequate compensation hag been received, and 
that the patent is invalid by reason of a prior invention. 
This last assertion seems to be in direct variance with Judge 
Drummoud's decision in a recent idringement suit brought 
by the assignees against certain rail roads in Illinois. A 
master in chancery reported adversely to the defendants, 
who had associated themselves together, and found heavy 
damages. The railroads filed a bill of exceptions, but the 
opinien of the appellate eourt, as delivered by Judge Drum

mond, sustains the master in every particular_ The decree 
is that the patent is good and valid; that the inventors have 
never neglected or abandonfd such patent; that the instru
ment eovers the connecting of all the brakes of a car with 
windlasses, so that a brakeman , by operating anyone of the 
latter, can apply all the brakes to the wheels ; and that 
the S tevens brake, used by the defendants, contains all the 
covered combinat'on. 

The railroads, as represented before Congress, are �trongly 
opposing the extpnsion; and after the presentation of the 
case by Mr. S. D. Cozzens, of coumel for Mess:s. Batcheller 
& Thompson, a postponement was obtained by Mt'ssrs. 
Bishop and Howard, in order to aff�rd necessary t ime for 
eonsultation as to the nature of the reply they will make to 
the application. The matter, therefore, is adjourned for 
some days. 

--------------.� . .  �.�.-------------

THE NEW ENGLAND ASSOCIATION OF INVENTORS AND 

PA TENr OWNERS, 

To tli6 J£d:tor of tlia Scientific American: 
Many of your subscribers were surprised to see, in your 

issue bearing date January 10, 1874, a leading article 
mentioning the New England A�Bociation of Inventors 
and Patent Owners in a spirit tend ing to mislead your 
readers. I would ask you to amend what evidently pro
ceeds from insufficient information. I have Bent you a 
prospt'ctu8 of the Association, and trust that its perusal 
will lead you to see that its obj ects are neither as limited 
nor as selfish as you IItate them to be. 

The objects aimed at are "to collect and diffuse stati stics 
tending to demonstrate the usefulness of patent laws, and 
the growth of our arts and manufactures under their influ
ence ; to draw from the Congress of the United States such 
recognition of their general value as shall secure a j ust and 
liberal basis of patent protection ; to bring together all  per· 
sons interested, and reconcile t heir differen ces, and to take 
such action as may best promote the general prosperity of 
the classes represented in its m('mbership." 

As no inconsiderable number of your s ubscribers are mem
bers of this Association, and there seems to be no question 
of its being able to be put to good uses, and assuming that 
you desire to give only reliable int�ll igence to your readers, 
I would ask, on behalf of the Association, that you eorrect 
the impression created by the strange animus of the article 
in question. Very respectfully, 

THEo. A. DODGE, President of the Association. 

REMARKS BY TIlE EDITOR.--In respect to the above associ 
ation, our language was as follows (8ee page 16 of our current 
volume) : "The object! of this Association , so far as we 
can gather them from the proceed ings, are to render mutual 
aid and benefit to the members in the management of their 
patents, to secure the extension of their several patent mon· 
opolies, compel the payment of fair prices for ratents by 
railway eompanies, and in other ways to promote the general 
prosperity of the country. " 

We have received the prospectus above referred to, which 
consistH of a report signed by Mr. Dodge, upon the expected 
seope of the Association. It is a very cre<litable d ocumpnt. 
and eontains various excellent suggestions, to which we 
sball hereafter have occasion to allude. It does not, how· 
ever, purport to be a statement of the proceedings of the 
original meeting of the Association , and has therefore no 
bearing upon the question of the accuracy of our remarks 
concerning those procpedings_ 

We think, if Mr. Dodge will refer to the reports of the 
meeting once more, as contained in the Boston dai ly paperR, 
he will find that our statement was sub�tantially eorrect. 
The" strangI' animus," the impression of which Mr. Dodge, 
on behalf of the Ass03iation, asks us to correct, refers, we 
presume, to the objections we presented to .the Hill resolu
tion. This resolution covered, indirectly, as we thought, 
an endorsement by the Association of one of th e Vienna 
propositions, to the effect that governments ought to fix the 
prices at which patentR shall be sold ; in other words, that 
the inventor, after he has received a patent, ought to be 

deprived of its control. Now, if there is any one point 
which imparts a distingui�hing excellence to the American 
patent law over the continental system, it is that we give 
to the inventor the free, untrammeled right to make use 
and dispose of his patent during the entire term for which 
it is granted , aceording to his own best judgment. We 
permit no government interference with him, and have no 
sneaking government dete�tives to dog his foot�teps, as in 
some parts of Elllrope. The mere suggestion of an alteration 
of onr patent laws, to authoriz'3 such interference, is abhor
rent to the feelings of American inventors, and c�ntrary to 
public policy. 

These views of ours we believe to be fully in accord wHh 
the feeling of the great mass �of our readers. Mr. Dodge 
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is mistaken if he supposes that many of our subscriberF, in 
the Association, were surprifed at seeing the expression of 
them. 

In so far as the New England Association shall actually 
do anything to promote the interests of inventorF, or enconr· 
age the progress of the cseful arts, its members well know 
that they may always eount upon ns as being with them, 
heart and soul. But when they go for the approval, even 
indirectly, of government interferpnce in the ERle of pate�t�, 
we are not wgh them, because we believe it to be a wrong 
policy. 

------------__ .� .• �.4. __ ----------

THE PHILOSOPHY OF THE SAND BLAST. 

At first sight, the cutting of a diamond or other hard fub 
stance, by another so much softer as sand is, SHms flatly 
contra<lictory to common experience. Still, to any onA wIlD 
has ever fired a rifle ball against a rock, the fact that !l fly ing 
sog body will bruise or crush a harder one is mither snr
prising nor new. The possible perforation of a pine board by 
a tallo'" candle, fired from a mU8kpt, is un illmtration of the 
same fRct, familiar to every school· boy_ In the sond 
blast, however, the effect seQn is so mar..ifestly di�proport.ion 
a'e to the momentum of the indivi d ual particlps that tbe 
explanation usually g iven in the I'rosser cases fails to hold 
gC)od. Grains of sand, C)f very unequal S'Zf', app'nr to do 
precisely the same work wl,ell moving at the fame rat3, thus 
directly contradicting what has hitherto been an nnt] u€�tion€d 
law of impact. 

Whence ariEes the discrepancy betwe(,:l what is an d what 
might be expect€d? To answer this qUPEtion, a 1 Englieh in
vestigator has recomiderEd the lawe of impact, and finds that 
one of great s igni ficance and importance has here t ofor e b\)(n 
entirely overlooked. It is this: At the moment of first COll· 
tact, the pressure between impinging bodies is indEpendent 
of their size. 

This law has been u nd<tected heretofore, Fimply because 
the laws of impact lJave been con�idered mainly with rt fer 
ence to the centers of gravity of the bodie f', while little or 1:0 
attention has been paid to the points of impact and what 
goes on thera between the in�tant of first coutnct an d the 
time when thl) cpnter of gravity is changed. Ev, n with the 
compacted bodies, it takes time for the pres:mre to exte nd to 
tlw inner particles. 

Hen('e, on the instant of impact, it is only tl,cse particles 
in contact which are affectfd, and the rest of tlle body might 
be removed without altering the �ffect. In oiher words, the 
effect of impact ;s independent of the quantity of matter 
behind the particles which actually impinge. 

That the efif)ct of the R!1nd blast is--as this law indicllteE-
a battering, not It grinding, action id clearly shown by the 
microscope. A polished ghlES surface, that ha� b('('n expOfed 
for an instant to the blast, is spotted with points from which 
scales of fractured glass haye been broken away in irregular 
d irection. Each �pot appeared as if a pellet C)f glass had 
been driven in by the collision , and the w�dge-like action 
thus set up had driYen away the surround i ng glass. The 
polariscope confirms this inference. \Vhen tllUs testrd, 
each spot shows a colored halo, proving that the surface of 
the glasB is under strain. 

-------------.4H .•.•. �.�----------_ 

SCIENTIFIC AND PRACTICAL INFORMA nON. 

TIlE VUl,CANIZATION OF I1YDHOCARnON COMPOUNDS. 

In treating bituminous substances, such as aspllaltum, 
grahan;.ite, petroleum residuum, the different mineml reE:ns, 
coal tar, etc. , with sulphL-.,r, chloride of snlphur, or sul
phur in combination with v�rious bases, such as fulphuret 
of iron, etc" a definite chemical compound is formed, Ciil'H
ing from its constituent pa�ts in many mntuial respectp, be
ing h arder, tougher, and more capable of reEiEting Leat .  
The sulphur should be in  j ust sufficient proportiC)n to  form 
this compound, as an excpss would mix mechhnicallv with 
the mass and render it too brittle for UEe. Difficulty is usu
ally experienced in detellnining the proportion C)f sulphur, 
a� it varies according to the hydromrhol1 uRed . To onl come 
this difficultv and to avoid all danger of ha"ing an {XCf�R of 
sulphur, it is best to use in ad dition Eome metallic oxides 
(such liS lith arge, for pxample), which will cQlLbine with 
any free sulphur, fOlming a metallic mlph urd . The llydro
carbons are first heated till the water is entirely evaporated, 
and the sulphur, chloride of sulphur, or metallic Rulphurct, 
is then added. The sulphur may be disFoly('d in hisulplJide 
of carbon or any of the etheleal or fatty ails, or it may be 
mixed directly with the mass. 

ANTIMONY BLUE. 
r. Kraus obtains this color by boiling tartar emetic with 

yellow prussiate of potash, and adding hydrochloric acid. 
The antimony does n ot entEr into the composition of this 
color, but merely facilitates its f(lfmation. 

WIlITE COAL. 

A new kind of fuel has ffcently been discovered on the 
Australian continent, which has recth-ed tbe name of wlJite 
coal. It consists of felted vegetable fibers, like p�at, which 
contain, interspersed between them, fine grains of �and. It 
is easily combustible and burn s with a light flnulC_ The 
white eoal covers large tmcts, reqll iring no mining, and is 
already used in large quantities as fuel. 

-------------.. � .. �,�.-------------

CYMOGENE (? chymogene) writ'ls to say that our eorrps-
pond ent, I. S. P�et, is wrong in adding rbigoline to t!Je lipt 
of products of coal tar, aB this body does not exist in tho 

coal tar, but belongs to the highly volatile pOltions of petro 
1eum, being second in the li.t_ 
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PROFESSOR COFFIN. 

Professor James Henry Coffin, LL. D. ,  was born in Williams
burg, Mass . •  on the sixth day of Septembel', 1 806. He was 
sixty-six years old at the time of his decease, which occurred 
February 6, 1 873, at Lafayette College, Easton, Pa. , where 
since 1 846 he had filled the professorship of Mathematics and 
Astronomy. He graduated at Amherst College in 1 828. 

'Vhile at Williams College, Professor Coffin erected, upon 
the Greylock peak of Saddle Mou ntaiI!, at a hight of nearly 
4, 000 feet above the ocean, an observatory, where continuous 
observations were taken, even through the winter seasons 
when for three months it was impracticable to ascend the peak. 
In this interval the clockwork faithfully did its entire duty. 
The anemometer had been changed by substituting for the 
stream of �and a series of cards half an inch square, 
laid consecutively on a moving band that deposited one 
of them every fifteen minutes. Each card being in
scribed with the day and hour it represented, when the 
receptacle marked " North, "  fo .. example, was examin-
ed, all the cards found in it indicated the e:llact quar-
ter hour in the past three months when the wind was 
from that direction. 

The work of Professor Coffin's life was the develop
ment of his theory of the winds , under the auspices of 
the Smithsonian Institution. But the great work to 
which he owes 1.is celebrity , in all parts of the world, 
is  his treatise on " The Winds of the Northern Hemi

sphere, " published in the " Transactions on the Smith
sonian Institution, "  vol. vi. , in 1 853. The materials 
on which it was based were derived from all accessible 
sources, including 600 different stations on land, and 
numerous positions at sea, extending from the equator 
to the 83d degree of north latitude, the most northerly 
point ever reached by man, and embracing an aggre
gate period of over 2, 800 years. In this work Pro
fessor Coffin was the first clearly to establish the fact, 
by accurate comparison of observations. that there are 
three great �ones of winds in the northern hemisphere 
The first belt is that of the region of the easterly 
trade winds, extending northward in the western 
hemisphere to about the 32d degree north latitud .. , 
and in Europe to the 42d degree. The second is the 
great belt around the world of the return trades, in 
which the predominant direction is from the west. 
This extends northward in America to 56°, and in 
Europe and Asia to about 66· north latitude. Be
yond this, principally within the arctic circle, is a 
belt of easterly or northeasterly winds. The com-
mon pole of these belts or zones has not the same posi
tion as that of the geometrical pole of the earth. It appears 
to be in latitude 840 and longitude 1050 west of Greenwich, 
and has been denominated by Professor Coffin the meteor
ological pole. 

These results are in general accordance with the mathe
matical deduction from the theory of the winds of the globe, 
which considers them as due to the combined action of the 
movement produced in the air by the greater heat of the 
equator, and the rotation of the earth on its axis. 

The researches of Professor Coffin also strikingly exhibit 
the fact of the influence of the seasons in modifying the direc· 
tion of the wind, or � producing the results denominated mon
soom. Thus, along the eastern coast of North America, as is 
shown on the maps, the tendency during the summer months, 
of the opposing forces, is to lessen the dominant westerly wind, 
and this effect is noticed even beyond the Mississippi, as well 
as in the Atlantic Ocean along our coast. The effect is, un
doubtedly, due to the change of temperature in the land-the 
temperature of the ocean rewaining nearly the same during 
the year, while that of the land is greatly increased in summer 

The following practical hints will be of use in selecting 
scraps to fill the receptacle : Choose pieces free from solder 
or rivets of brass or iron. Flatten out with a hammer such 
bits as are curled up, and divide with shears those of ir
regular form, so that all may fit closely upon each other. 
With these, pack the receptacle as uniformly as possible. 
For the band of copper, which serves as a conductor, choose 
a long piece so that it may bury anew in the mass as its 
lower end becomes dissolved.  Every four or fi ve days stir 
the pieces vigorously with a brass rod, so tha� they may be 
freed from any film of impurity which may form upon 
them. 

The decomposing action of a current acts in inverse ratio 
to the distance, so that, under ordinary circumstances, the 

J,AMES I!. COFFI:<:. 

deepest portions of the molds are the weakest. This is  a 
decided inconvenience iii cases of obj ects in high relief and 
which are liable to prolonged rubbing or repeated shocks. 
'fhe soluble anode, in its rectangular form as before de
scribed, acts exactly as a plate, and hence gi \'ea proofs of un·  
equal thickness; but if the active surface of  the rect1ptacle, 
instead of being flat, be so disposP.d as to form a sort of coun
terpart, following the contour of the mold, the deposit will 
have a uniform thickness. 'fhis is illustrated in Fig. 2. 

above th .. mean, and depressed in winter. From this cause M .N  is the wuld in section ; over it,at a distance of 0 '3 inch, 
the air will tend to flow toward the center of the continent is arranged a gutta percha box, 0 P, of which the bottom is 
from the ocean in summer, and from the same center toward perforated with a large number of small holes. This box 
the ocean in winter. fir�t has its bottom covered with linen cloth,and is +ohen filled 

After the publication of the work on the' winds, he continued with copper scraps, and the copper conducting band is in
to rollect materials, at first with a view to an appendix, and serted. 
finally extended his investigations to the winds of the entire In order to localize or concentrate the galvanic acthn at 
globe .-Popula1' Science Monthly. certain places, it is only necessary to heap up the coppar 
UTILIZATION OF CO PPERSc·RA'Ps IN ELECTRO PLATING . , pieces at the desir�d points ; �nd conve�s�ly, wh

.en a par� h�s 
M. Charles Guerin has recently invented a mode of avoid- bec�me covered WIth a depOSIt of suffiCIent

. thlcknes�, it IS 

ing the use of a copper plate as a soluble anode in electro- obVIOusly unnecessary t? e�ploy the �rotectmg covermgs of 
platin substituting therefar a mass of pieces of the metal. wax or gutta percha ordmanly used WIth plate anodes. The 
By thi!'

means he utilized cuttings and other scraps,previously mOd.e of for�in� the g�tta percha .cou nterpart, consists in 
de osited films and in a word all the metal which would coatmg the mterlOr of tile mold WIth several layers of fine 
ot�erwise be throw� aside as u�eless for such a purpose. thin plaster for a thickness of 0 ' 3  inch. 'l'his is allowed to 

Fin-. 1 is a representation of the receptacle used for hold- harden. Into the hollow cast the gutta percha, softened by b -
warm water, is pres5ed with the hand, so as to cause it to con

. . .. .  , • •  'II • •  , . - ,  ' . '  . ' .  - •.. . e ' . · . ' .  IS) 
· . . . . . . . .  . . . . . . . .. " . .  . · . .. .. . . . . .  . • •  .. .. • .. • " • •  I) · . . .. .. .. .. . .. .. 

ing the copper scraps. It is simply a prismatic box about it 
inches broad, sustained in the bath by the two longitudinal 
rods shown at the top. The acting sides are pierced each 
with about 1 00 holes, of 0 '1 inch in diameter, per 16 square 
inches, and are of oak or beech wood, and abouT, 0 '2 inch 
thick. Before it is put together, the apparatus is plunged 
in a bath of melted wax or covered with several coats of 
gum lac varnish,in order to protect the parts from the action 
of the acid, and brass screws al e used to connect it together. 

form to the indentations of the plaster, care being taken to 
keep it of uniform thickness. After cooling, it is easily re
moved and, after perforation, is ready for use as above de
scribed. It is of course a reduced copy of the interior of the 
mold. 

-------------.�, . �, .. -------------
A GOOD advertisement in a widely circulated newspaper is 

the best of all possible salesmen. It is a salesman who 
never sleeps and is never weary ; who goes after business 
early and late ; who accosts the merchant in his shop, the 
scholar in his study, the lawyer in llls office, the lady at her 
breakfast table ; who can be in a thousand places at once, and 
speak to a million people every morning, saying to each one 
the best thing in the best manner.-RoweU's Reportm'. 

-------------.�,. �, .. -------------
PROFESSOR LE CONTE, in the American Naturalist, in his 

paper on economic entomology, gives an instance in which all 
the caterpillars in a nine acre piece of woods were destroyed 
by a disease which had been communicated to them by a sick 
silkworm. The same principle might be used in destroying 
the cotton worm and others of like nature. 

[FEBRUARY 7 ,  1 8 74. 
Recent Meteor .... 

On the evening of December 24, 1873, a brilliant meteor waa 
seen in the States of Pennsylvania, Maryland, and the District 
of Columbia. The Washington Star gives the following parti
culars : 

" About 7.40 o'clock on Wednesday, December 24, one of 
the most brilliant meteors ever seen in this section of the 
country passed over the Dlstrict . Its intense brightnes� 
strongly illuminated all terrestrial objects. and was vi8ible 
even in gas-lit parlors , and it disappeared with a loud explo
sion. It was first seen a little south of east,  and its course 
was about northwest by west. It seeDled about half the 
diameter of the full moon, and left a track of light apparently 
extending thirty or fOl-ty degrees. Windows were rattled by 

the explosion, and one of the most dilapidated build ings 
in the district-the sixth precinct station house, cor
ner of Ninth and K streets, was shaken so much as to 
throw Jown some of the plastering. "  

The Fairfax, Va. , New8 says : " On 'Vednesday night, 
about the hour of 8 o'clock, an aerolite passed over this 
region, lighting up the country like midday, and is 
supposed to have exploded, from the sound which fol 
lowed, which was equal to that of the heaviest ar
tillery, jarring .the houses all through thi� section of 
couutry. " 

The Alexandria, Va. , Sentinel says : " About 7 o'clock 
on Wednesday evening, King street being at the timn 
crowded with persons seeking tile stores or enjoying 
the Chri�tmas Eve sights, a meteor of most remarkabl e 
size and brilliancy shot athwart the sky from east to 
west, directly over the city. " 

From an occasional correspondent near Vienna, ;\Id . ,  
w e  have received the following : " About 7 . 3 0  o 'clock 
on Christmas Eve night, a very loud clap of thunder was 
heard, and a most vivid flash of lightning seen in the 
country around Vienna, Falls Church, Langley, and 
Lewisville, Va. Just before the report a shock like 
that of an earthquake was felt, shaking house�,  etc. 
and the very earth itself. " 

Residents of Coatesville, Pa. , and vicinity report 
that they also felt a severe shock about 8 o'clock on 
Christmas Eve. 'fhey attributed it to an earthquake. 
Houses were shaken, windows rattled, and a rumbling 
noise was heard. From Sandy Spring, Md. , Mr. 
Henry C. Hallowell writes to the Baltimore AmrriCltn 
as follows : "It was my happy fortune, last evening, to 
witness one of the most magnificent spectacles I have 
ever beheld-the passag;e of a meteor of surpassing 

splendor. At 8 o'clock I was startled by a brilliant l ight 
encompassing me, and by the rapidly moving shadows . 
On looking up I saw a meteor, about one sixth the size 
of the full moon, of elongated shape, the body of it of an in
tense green1sh white, and the head or front part red or bhHi, 
with some scintillations. A trail extended about thre" degrees. 
When I first observed it, it was due south, and of an elevation 
of about fifty degrees. The light was so brilliant that the 
family within the house were startled by the dimming of the 
lamps and by the greenish light upon the wall, and rushed 
to the window to see the cause. The whole landscape was 
illuminated for the distance o f  a mile. A laborer about 
two miles from my point of  vie w was startled by the sudden 
light and the moving shadows of the trees, and thought SODle 
concealed boys wer" playing a CIll'istma� trick upon him. On 
looking up, he says, he saw something a great deal brighter 
than the moon, that moved about a mile and It half through the 
sky. After the disappearance of the meteor, at times variously 
estimated from one half minute to four minutes, the latt.er 
being my own judgment, there was a sharp report that shook 
the windows, and some say the earth. From the length of 
time after the disappearance of the meteo!', I supposed it the 
report of a cannon. I confess I was too much startled and too 
lost in admiration to m ake a!! accurate estimate as to hi ght 
and direction , but the above are approximately correct. My 
position is in Sandy Spring, Md. , 600 feet above tide water, 
eighteen miles north of Washington, latitude 30 ' !J' . "  

A Meteor i n  N evada . 

A meteor of uncommon brilliancy was seen at Virginia City, 
Nev. ,  about 6 o'clock on the evening of January 6, 1873. A 
spectator, describing it, says that suddenly there came a 
flash of light, so dazzlingly white and bright that it caused him . 
for an ins�ant, to close his eyes. Opening his eyes, almost 
instantly he beheld, falling perpendicularly from the heavens, 
a ball of what seemed white fire, of intense brilliancy, about the 
size of a wash tub . The huge meteor descended as swiftly 
as a flash of lightning, apparently falling directly to the earth. 
Just before it passed down, the meteor divided into a gr�at 
number of fragments, apparently about the s ize of a man's 
fist. These, dar�ing and showering down from the mai n globe 
of fire, presented much the appearance of the ribs of an um
brella when stripped nf its covering, the s�reaks of fire stream
ing down on all sides of where the main ball or nucleus had 
been seen. Although the meteor was of a pure, dazzling 
white color, it threw a bright blue glare upon the buildings 

-------------.�, . �  . .. -------------
A New Alkaloid from Morphia. 

A new substance has been prepared, by G. Nadler, by the 
action of an ammoniacal solution of cupric oxide on morphia. 
Its chloride is of a brilliant white color, and is easily soluble 
in hot water, in which the ammonia throws down an amor
phous precipitate, that remains unchanged in tho air in the 
moist state. With concentrated sulphuric add, it becomes 
of an intensely green color. From the potash solution, when 
boiled, the alkaloid separates in scales having the luster of 
silver. It is, moreover, distinguished from morphia by the 
trifling solubility of its sulphate, and from apomorphia by 
its stability in moist air. 
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NEW ENGLISH THRASHING arrangement for discharging chaff 

MA CHINES. at the front end of the machine, 
We are indebted to Engi. where it mixes at once with the 

neering for the annexed en· ears, broken straw, etc. 
gravings of some new thrash· Two other machines (not mus-
ing machines, invented and trated) are manufactured by the 
manufactured by Messrs. Ran· Rame firm, the object of which is 
somes, Sims, and Head, of the rather perfect thrashing than quick 
Orwell Works,  Ipswich, En· work. The construction is  essen. 
gland, lind whi ch recently at· tially the same as above described ; 
tracted considerable attention the straw shakers, however, being 
at the Vienna Exposition. The double, are provided with a pud. 
construction of the various dler or transverse bar, which is  
forms of the apparatus will be armed with fork�, and serves to 
readily followed from �he de·  distribute evenly the straw. 'fhe 
tai I� in the illustrations. most novel feature is that the 

Fig. 1 is a quick delivering chaff can be delivered at the front 
double blast implement, cspe- instead of the back of the rna. 
cially suitable for the large chine. 
corn.growing districts of the �e8srs. Ransomes, Sims & Head 
West, and made of very great have also recently exhibited mao 
capacity. The sheaves are fed chines of similar description, in-
i nto the hopper as fast as they tended for use in countries where 
can be delivered (for a speed t he straw is extremely hard and 
of 1 ,000 to l , �OO revolutions is Fig'. 1.-THRASHING MACHINES AT THE VIENNA EXPOSITION. unfit for the consumption of cat · 
the working rate), pass upon tIe without being previous!y 
the drum, which is Illade very heavy and i s  fitted with the ical drum, the inside of which is serrated ; and thf' grain, be· bruised and softened. One of these machines, shown in 
nsnal twi �ted beaters, and thence between it and the con- ing driven against these serrations, is effectually cleaned. section in Fig. 2 ,  can, when it is  d e�ired tf) d eliver straight 
�avc, which is made of malleable cast iron gratings, on to a From the cleaner the grain slides d own an inclined plane to straw, be used a� an ordinary thrasher, the cruFhing rollers 
wrought iron frame, the gratings being placed in sections, a sieve, the under side of which is exposed to a blast, which in this case being covered up and the straw delivered in the 
and secured so as to be easily removable. After being forced strikes the grain as it pours into a hopper. The laH"r is d i. usual way. But there are provided two drums of sheet iron 
through the narrow with cast iron heads, with 
space between the dri· their spindles in long bear. 
ver and the coucave, and Fig. 2. ings in stan dard brackets.  
thus being relieved of Both are driven off the 
the greater part of the main shaft, the upper 
grain, the sheave� pass one at a speed of 1 , 000, 

0Ut upon the first straw and the lower at 900, revo. 
shaker, which extends lutions per minute. In 
from the concave with the top drum, attached in.  
: ,  consi<l.erable inclilla· side and proj ecting from 
tion upward, to about the outer face, are three 
mid way the machine, spiral rows of knives. The 
where they fall upon II. latter are straight and 
�ccond and similarly in- slightly tapering, with the 
elined serills of shakers, edges sharpened on all 
placed at a lower level , their sides. They are 
and by these are carried grouped in pairs, each two 
to the delive�y at the blades being only fO 

front end of the thrash· far apart as to permit a 
er.  The shakers con· single blade of similp r 
s ist of a number of construction to pass be. 
�hort curved blades set tween them. These single 
on an endless band, a hlades are attached to the 
series of these being concave in connection 
placed side by side, so with which this drum 
as to occupy the whole works, like the main drum 
width of the machine ; at the back of t."!le ma-
and as the set of the chine. The straw, pass. 
blades is d ifferent in ing off the shakers be-
each row, the straw is tw�en these knives, is ef.  
seized by a very large fectually cut up into pie-
number of pointe as it ces of irregular size and 
leaves the concave, and fonn. Passing then upon 
is so agitated that the the lower drum, it is still 
grain is effectually reo further bruised by the se . 
moved. cond set of knives ; these 

The loose wheat sha · latter, of which there are 
ken out passes between four rows attached in spi. 
the �paces in the sha- rals around the bottom, 
kers on to close trays, are single and run between 
parallel to and immediately below them, and thence falls 

I 
vided by a vertical plate, which is placed below the edge of 

I 
a double set of similar knives fixed in the concave, and these 

upon t�e large top riddle or " jog shoe," extending for about the sieve, so that the cataract of grain would only just fall effectually complete the bruising operation. Conne ?t�d with 
two thirds the length of the macbine. This is  suspended in on one side if  there were no blast ; but the action of the fan this machine is an independent apparatus for raISing' the 
the usual manner, and the grain falls through holes in its 

I 
is  sufficient to throw out the dirt, light grains, chaff, etc. , 

I 
chopped straw as it leaves the drum and depositing it away 

bottom to the lower riddle, the larger bodies being shaken upon the other side of the plate, and effect a perfect division from the machine. This consists of an ele�ator on a s�pa. 
off the front edge of the top one. The lower rid dle is driven of the grain. A special feature may also be noted in the rate carriage (Fig. 3), having at the lowest pOint a fan drIven 
off the same crank as by the engine, and 
the upper one, exposed Fig. 4. which communicates 
to the blast from the on the one side with 
fan, and the chaff and the bruised straw de. 
other impurities are 
\}lrJ\vn off, falling in the 
tront of the machine, 
ano , m i xing with the 
la�gc wa;;te, shaken off 
the upper jog shoe. 
From the lower riddle 
the grain falls into the 
elevator box ; the ele\'a. 
tor, which is vertic.'ll 
:end inc�o�ed in a box 
outside the frame, lifts 
it nearly to the top of 
the m achine and to a 
point j ust behind the 
drum and concave. 

From the elevator the 
the grain, if very smut.. 
ty so as to necessitate 
hand winnowing, is  de· 
li vered directly to th " 
sacks, b llt ord inHrily it 
passes into a bar!ey 
a�!ner and chob cleaner, 
which consists of a con· 

livery, and on the other 
with a long wrought 
iron tube, the length and 
angle of which may be 
varied at will. The tube 
is about 12 inches in  
diameter, and is con
nected at the bottom by 
a joint to the fan casing : 
and at the front end of 
the frame is a pair of 
light j ibs, to which it is 
secured by a cbain 
which passes over a 
winch, also mounted on 
the carriage, and by 
which the elevation of  
tl1 ') discharge tube is  
r.;gulated . The action 
of the fan drives the 
bruised st.raw throngh 
the pipe in a continu 
ous stream. 

In the fifth machine 
of the firm above na.med 
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(repreeented in p erspective in Fig. 4.), the action is such as to 
cut and bruise the stra w and, at the same time, extract the 
grain. The relat ive position of the two cylinders is hori· 
z o n tal, in stead of vertical. The grain passes to a stepped 
riddle, from which the chopped and bruised straw falls to a 
second, one,  and tra l'els for ward to wards the front end of the 
ma�hine, d ropping the grain still contai ned in it u ntil (by the 
tim e it  has reached the end, where there is a third roller for 
furtber brui8ing the straw, if des ired) all the grain has been 
8�paratcd , and has fallen i n  the system of riddles beneath , 
wh ere i t  i8 ')XPOSCU. to the action of the blast .  and is treated 
a s  i u  an ordin ury machi ne. 

E -

Tho Relatlve Attraction oC the Eartil and the S u n .  

To the Editor of the Scientifio Amertcan : 

1 titutific �Ultri'IU. 
spires, which are marvels of Gothic grandeur and beauty, are 
slowly working upward, and it may be many years yet before 
they a ttain their stately perfection. I saw th em in 1 868 and 
again in 1 872, and the progress made in the interim was ap. 
parently but slight. 

I may add that there are several very lofty spires that do 
not appear in your picture. The hight of the central s pire 
of Rou€ n catb edral is a little grer.ter than that of Strasbourg, 
being 482 fE et, accord ing to good a uthorities. It is an ugly 
affair of iron lattice work, built a fe w years ago to replace 
the ancient wooden ste eple, burned in 1822. It forms a fear· 
ful contrast to the beautiful old towers of the west front, of 
wh ich, by the way , there is an excellent picture in Black· 
burn' s " Normandy PiclureEque, " lately reprinted by Osgood 
& Co. The author remarks ; " 'I;'he central spire in the back· 
ground is really of cast iron , and stands out, it iB  fair to say, 
much more sharply and pai n f ully agai n st the sky, than in 
our illustration ; * * * our arti8t evidently could not 

A corre�pondent suggest�, on page 68 of your current vol . briug himself to copy with literal truth thi:; disfig uring 
am?, the comtruction o f  s cal es, o f  the capacity o f  several element i n  the building. " 
t u n �  and of the utmost possible delicacy, in order to decide Another of the lo ftiest spi res of E u rope, and a really fine 
whether raally the solar attraction cause8, under the equator, one, is in Bruge g ,  in Belg-ium. It is the steeple of the ven· 
a d i fferenCe iu weigh t at midday aud midnight, and i f  so, t o  erable church <.>f Notre Dame, which dates back to the 12th 
ascertain whether astronomers have not miscalculated the century. The spire, propetly EO called, was rebuilt a few 
relat i  ve mag,e s of tbe sun and the earth, This sugg estion years since, the original oue having begun to lean and threat· 
cetlls for a few remarks. ening to fall. Its hight is  given by Baedeker, in tbe first 

I n  the :irilt plae d,  m o , t  delicate scales are not those of g reat edition of h is " Belgi um and Hollan d," as 442 English feet ; 
capac\ty, b ut those of comparatively small size. As the but in the second edition (1870) it is put at 468 feet. I have 
weigbt of any piece of machinery or structure in general in· seen it elsewhere stated as 450 fee t. Takin g the most mod· 
creases as the c�bes of tile o i mensions, very large scales erate of these figures,  it is certainly one of the two or three 
have a great deal of their, own weight to carry, which of tallest steeples in E urope or the world. It looks taller than 
COUfile i nter feres with their r6llative sensitiveness. The pro· the Strasbourg spire, probably because there arc no very high 
posi�ion to make a scale of 1 0 t u n s  capacity, able to sbo w  a buildings near it. Like many of the Belgian steeples, it is 
difference of some 24 Ibg. more or less, suggests a del icacy built of brick, and, though it lacks the profusion of Gotbic 
of only 24 in 20,000, or -g'b-r.] part, and when weighing to ornament that makes the Strasbourg spire so beautiful ,  it is 
within dram9, a deli cacy of one ten.thousandth part, o f  the remarkably graceful in its outlines, and altogether one of the 
load. It is doubtful if l arge scales could be made of Buch most admirable !tructures of the kind that 1 have seen. The 
sengitivenc � s ; w ll iJe, on tbe other hand , tbe su perior kinds chancel is the one that contains the tombs of Charles the 
of lnrge sized chemical scales ea-l ily indicate differences in Bold and his daughter Mary, world·renowned as works of 
weigb t of  a one mill ionth part of the load. Therefore, in onumental art. 
place o f tak:ng 1 0  tuns, we must rather m ake the exper· · The highest spire in Great Britain is that of Salisbury ca· 
ment with 100 grammes, and may then e asily find the diff r - thedral, commonly p ut at j ust 400 feet ; but the tallest 
ence to within a milligramme, which is the hundred·th U· erect ions of any kind are two cbimneys in Gli1sgow, which 
sand tli part of the load. are respectively 450 and 468 feet in hight. R. 

B ut i t  m llst not be forgot ten that the ordinary scales Cf n . • ·e • ..  

not be u�ed for s uch an experiment, as the diminishetl. gr�. Application oC Dr. Vogel's Recent Discovery in 

ita i ion will act. equally on both side�, and tbe 6lquilibriu�,' -- Photo�raphy. 

when once eetf.blished, w ill not be disturbed by any change To the Editor of the &ienri.fie American: 

in the !lmount of gravitative attraction. In order to aBcer· The interest which you and some of your readers take in 
hi n  the l atter, we must counteract gravitation by other photog ral--hy may render the following worthy of note ; 
force�, for instan ce, those of springs ;  and if we suspend a Dr. Vogel has discovered that a sensiti ve collodion film of 
weig'ht by a proper �ystem of springs (spiral springs would iodide o f  silver, when covered with some coloring matter 
be he� t) an d notice the dIfferent amounts o f extension, under which obstructs certain rays of light and does not inter· 
diffff� nt co n d itions hut at the Bame temperature, we may fere with other rays, becomes sensitive to those other rays ,  
arrive at s o m e  kind of measurement of t h e  changes in t h e  that is,  those rays which are obstructed act photo. 
attraction of gravity. S ach an arrangement was many graphical ly upon that film, j ust in proportion as they 
year s  ago proposed by Sir John Herschel in order to practi. are obstructed. If the yellow rays are stopped, then the 
cally ve rify the existence of the i ncreased gravitativA ac' fil m becomes f ensitive to yellow light, and yellow objects, 
traction when nearing the terrestrial poles ; he did not, how. which have heretofore been considere d non.actinic, can thus 
ever, rropose to use it as an instrument of measure, but as be photographed as easily as blue obj ects have been. If this 
a �imple rough indicator ; for !!!athematics appl ied to me chan· be so, then it is one of the most important discoveries that 
ics give all tbe data for calculating tbese amounts to any de· have been made in photography since the discovery of that 
sired degree of accuracy. It is so with the subject in q u es· art. It will enable us to depict obj ects of all colors, the in· 
tion ; the difference in the amouut of solar attraction on abili ty to do which has been a great stumbling block in the 
terrestrial bodies under the equator at midday or midnight has way of photography. I need not mention the numerous 
not onl y b een settled, but, being the cause of one of the ways in which it m ay be applied ; s u ffi ce it t o  Eay that here. 
great t idal wa ves (the other wave being due to the moon), tofore only one of the four primary colors has been consid. 
has b een submitted to a series of rigorous calculations and ered to be actinic, th at i s,  the blue. As to the theory of the 
ob3erv ations. T u e  result of these calculations, combined abo ve, you are well aware that there are two theories regard. 
with 80 me other considerations,  has bee n  that we have al· i ng the action of light on the sensitive film , one called the 
ready co me to the conviction that the mass of the sun, as ch"mical , the other the physical th eory. In the first, it is 
tllU" far adopted.  has been overrated nearly one tenth , and claimed that the reduction of the silver i s  done while the 
i ts d i �tance o n e  t wenty- eighth part ; and tb at therefore all light is acting upon the film. In th e second. it is claimed 
our astronomi cal t ables have to be reduced by these two co· that a tremulous or vibratory motion is communicated to 
effic:en,� , except the table of the elements of the moon, which tlw film by the vibra�ions of light ; and that when the devel· 
is  correct. T h e  reason that thi s  has not been done already oping solution is applied , the reduction takes place. In either 
is that thera i � s till a slight uncertainty in these coefficients case, it is th e vibration of the ligh t  that does the work. The 
of correction , w hi ch will be defin itely settled this very year reason why iodide of silver is more sensitive to the blue 
by the ob 3ervatioll 3  o n  the transit of Venus, by which we ray is, i t is thought, that the wave length of that ray coin · 
shall be able to ac,:om plish a f ull an d  precise settlement of cide s more nearly wi th the size of the particles of tile iodide 
th i ,  i m p ()rt ant que 3 tion , and ascertain the distance of the 8un , of silver, the reby disturbing or tearing them apart more. I f  
and con se'l 'lently i ts mass, with an accuracy far surpassing a sensitized iodide o f  silver film b e  held before white light, 
anyth i n g which could possibly be acco mplished by experi . it will be seen that the onl y color apparent is  the orange ; 
men ts on gravitation,  which ,at the very best, can demonstrate and that blue obi ects appear black when viewed through it, 
n othin g more than the reality of the changes in the solar at· showing that the blue rays are all obstructed. That film is 
tra ction , bnt not, with any aVdilable degree of accuracy , the therefore sensitive to blue light. Again, suppose we give 
amounts of the same. P. H. V ANDER WEYDE. that film a blue color, then th., orange or yellow rays are 

New York city. stopp.a. As action and reaction are equal ,  the amount of 
• ••• • resistance exerted by the film is equal to the amount of l ight 

Towers and Splros. stopped ; and the ny which is then most obstructed has the 
To the Editor of the Scientific American : greatest action on the film . Taking this view of the matter, 

Th ere is aD a d mirable illustration in your paper of Janu. it  seems to me quite reasonable that any ray may be made 
ary 2t �howing the hight of some of the most famous struc. actinic. D. C. C. 

tures in  the world , in comparison w ith the iron to wer which New York cit.y. 

it is p roposed to ere �t at P il iladel phi a as a centenn ial mon u· =================="'!£======= 
ment. It has oc curred to me, ho wever, that your readers 
m ight i n fer from the p i cture, or from the dep cription of it,  
tb ai, t L e  �pire o f  Cohg ne cathed ral has alre"dy reached its 
pr >jeet e i ltigUt of 501 or 507 feet.  The fact is that it has 
ri,eu (o r  rather they h ave risen , for there arA to be t wo of 
these l l f ty  R tf e ple� at tne west front of tb e church) only a 
l ittle ahoye th� ridge p old o f  the edi fic9, which is about 250 
fef:t high. The only complcted spire is a slender iron one at 
the j unction of the n ave and transepts. I do not know the 
exact hight of t ll1,s l igh t and graceful pinnacl�, but i t  cannot 
much exceed a hundred feet a bove the roof. The other 

The Railways oC Great RrItaln. 

The lead ing featura s of the rail way systolm of the United 
Kingdom, at tht' end of 1 872, may be thus s ummarized ; A 

total sum of $2,845,236,730 had been expended on 15,814 
miles  of railway, or nearly $ 1 80,000 per mile. 'rhere were 
10,933 locomotive engines, or abo u t  1 to every i of P. mile ; 
and 337,899 vehicles, or about 21t per mile, besides th e 
wagonB of traders and companies o ther than rail way com· 
p anies. By the running of trains for 1 90,920,719 mi1e�, 
$256,520.570 were received during the year, of which $128,· 
261,915 were expended in working and maintenance, and 

[FEBRUARY 7,  1 874. 
$128,258, 655 remained as net profit, so tbat as nearly as pos. 
sible one half tbe graBs receipts were expended i n  earning 
them. There were 422, 874, 822 passenger journ qs, be sid es 
272, 342 season ticket holders ; and 179,302 , 121  t u n s  of good s 
and minerals were conveyed. The average rate of di vidend 
on ordinary capital was 5 '14 per cent, and upon the total 
capital 4 '95 per cent, including $1 64,507,380 of ordin ary 
capital , part of $212,91 3,135 of total capital, whicb rece ived 
no interest or dividend. The average cost of work ing each 
t rain was 64 '64 cents, per mile, and the avenge rece i p t  from 
each train was 129 '12 cents per mile ; so that the ave rage net 
profit from each train was 4 '58 cents per mile ; while the 
total CORt of working was $8 , 1 10 per mile, and $16, 220 per 
mile was received. 

-------------.� . .  � . .. -------------

ASTRONOMICAL NO T E S. 

OIlSEltVATORY OF VASSAR COL LEGE. 
For the computations of the following notes ( whi�h are 

approx imate only) and for most of the observations,  I am 
indebted to students. :l'.1. M. 

P08ltlons or Planet .. C6r February, 1 8 '74 .  
Mercury. 

On the 1st Mercury rises at 7h. 24m. A. M. , and Eets at 
4h. 58m. P. M. On the 29th, Mercury rises at 7h . 20m. A. 
M. , and sets at 7h. 18m. P. M. 

It should be looked for after sunset during the lat ter part 
of the month , us it reacbes its gr�atest angular distance 
from the sun on the 2d of March. 

Venu •• 
Venus rises on the 1 st at 7h. 6m. A. M. , and sets nt 4h. 

42m .  P. M. On the 28th it rises at !ih. 50m . A. M. , and Etts 
at 5h. 48m. P. 1\1. 

Venus is very unfavorably situate d  for observat ion 
throughout the month ; it passes the merid ian very nearl y 
with the Bun, and its apparent diameter is very small. 

Mar •. 
�Iars rises on the 1 st about 9 A. M. , and sets be fore !J P. 

M; On the 2 8 t h  it rises about 8 A. M. , /l n d  s e t s  before \J p, M. 
It will be seen that it is above the horizon during the day 

time, and can be seen only for a few hours after sunset. 
J upiter. 

Jupiter is coming into better and better position. It rj se� 
on the 1 st at 9h. 15m. P. M. , and sets at 9h,  25m. A. :1'.1. 
On the 28th it rises at 7h .  1 6m. P. M. , and sets at 7h. 30m . 

on the morning following. 
The various changes of the moons of J upiter can be seen 

with a small telescope. On the 1 7th , (accord ing to the 
AmM'ioan Nautical Almanac) the largest of these satellites 
will pass between the planet and the earth, and seem to tra. 
verse the disk of Jupiter. A powerful teles cope will show 
it projecte d upon the planet's d isk fo r seyeral h ours in the 
evening, while to glasses of low power J u piter will apr'ear 
to have but three moons. 

The same phenomenon can be seen on the 24th , but at  a 
later hour of the night, and again on the 3d of Malch ,  aR 
this satellite revolves arollnd Jupiter in about 7 days. 

Sat urn .  

Saturn is  above the ho rizon i n  the day time, rising at tih . 
59m. A.M. on the ht, and setting at 4h. 35m . P . M.,  while on 
the 28th it rises at 5h. 20m . A. M. , lind sets at 3h. 5m. P. M. 
It will be seen that it is useless to attem pt to make observa
tions upon this planet. 

Uranu ... 
On the 1st Uranus rises at 4h. 44m. P. M . ,  and sets at 7h . 

9 m . A. M. On the 28th it ris0s at 2h. 52m. P. M" and setH 
at 5h. 1 6m. A. M. of the n ext morning. As its northern d e 
clination i s  about 19° , i t  attains a n  altitude of about (j , o  
when on t h e  meridian , which it passes a t  mid night on the 
31st of January, and near mid night during the first hal f o f  
th e  month. It is among the stars of Ca ncer. can be f(ad ily 
found with a telescope of moderate po w�r, and w ill be 
known from a star by its showing a measurable disk. 

Neptune. 

Neptune can be seen well only by means of a powerful 
telescope at any time, and at present is  not well situat� d .  It 
C'lmes to meridian on the 1st at 4h. 51m. P. M. and on the 
28th at 3h. 7m. P. M. 

BaroJDeter a n d  TherJDoJDeter. 

The meteorological journal from December 14 to January 
17 gives the highest barom eter, January 1 7 , 30 48, the lowest 
barometer, December 28, 29'33 ; the highest thermometer, 
January 4, at 2 P. M . •  52' ; the lowest thermometer, January 
17, at 7 A. M. ,  _1 '5°. 

AJDount or Rain. 

Tl.e snow and rain which fell bet ween the m orning and 
evening of December 19 amounted to 0 '27 inches. 

The rain which fell between the morning and evening of 
January 2 amounted to 0 '3 i n ches. 

The rain which fell between the afternoon of .J anuary 5 
and the evening of January 7 am ounted to 3 '2 inches. 

Auroras were seen on the evenings of January 15, 16, and 
17.  

Sun Spot •• 
The rAcord extends from December 1 7  to Jan u ary 1 9, in· 

clu sive, observations being omitted during the hol i d ays on 
account of the absence of the observer. The clear day s of 
the rem�ining time were the 15th and 1 7th of December, the 
9 th , 10th, 1 7th, and 19th of January. Spots ll ave been s m all  
a n d  generally f e w .  T h o s e  of the 9 th and 1 0 th were identi. 
cal in app earance, their positions only d iffering by the mo ' 
tion of the sun on its axis. On .Tanuary 19, e leven were 
scattered over the disk, eigh t being in pairs, the remaining 

three solit .. ry. Some of these were identical with those of 

the 17th. Faculre have been unusr.ally scarce. 
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PROFESSOR AGASSIZ ON THE DARWINIAN THEORy.··· 
INTERESTING FACSIMILE LETTER FROM THE GREAT 
NATURALIS T .  

Macblnlsts in t h e  Navy. Latest N e ,vs Crolll t h e  Sun. 

Mr. J.  O. Adams writ�B t<l i n form UB that an important im · At a recent meeting of t.he Royal Society, Mr.  T ,ockyer 

The fact  of the strong antagonism which the late Pro fes 
sor Agassiz al ways manifested to ward the Darwinian theory 
is  too wt ll known to need any reiteration here. The recog 
nized leader of the anti· evolutionists, dnring the latter part 
of his life no small portion of his Efforts 

provfment in the status and emolument of the machinists of ga ve the res ults of his rece n t  stud.es  in relation t": the s p ec

the navy has recently been made. ThfY are to be petty otficer8 trum o f  the s un. 

of a super ior grade, and are to haye a separate mess,  which The p re v io us reseal ches having shown tha t the former 

be under their o wn control. test for the presen ce or abs ence of a metal  in th.., 8un, n ame-

The pay has been increased, since January 1 ,  1874, from 1 1y, the presence o r  absence of i ts  bligh t e s t  o r  strongest lines 

were directed to ward combatting views 
which he believed not only merely 
erroneous, hut both ban eful and detri-
mental to true scientific advancement. In 
thi s connection the autograph letter, 
which we prod uee (by the ph oto. engraving 
process) in fac simile herewith ,  is in vested 
with nnusual int ereilt. for i n  it, and in 
e ven fewer words than the concluding 
paragraph of the first e ssay of that se
ries which it was his fate never to com
plete, the great scientist SUIll S up his con· 
demnation of the theory which to h im 
was destitute alike of fou ndation and 
truth. 

We are indebt� d for the letter to Mr. 
James H. Parsons , of Frank lin,  N. Y. , 
who, in an accompanying letter. tells us 
that. after reading <lne of A gassiz's lec
t ures on H The Egg," in wllich Darwin' 
ism suffered some heavy blows, he wrote 
tu the Pro fessor on the other side of the 
q ues tion , anc\ described some monstrosi 
ties or " sport s " wh ich he had latel y en
countered. O u r  correspon dent suggelltt d 
that these " s ports " might perpetuate 
themselves . that subsequent generation s  
might d e p art st ill further from t h e  origi
nal types, and so an entirely new specie s 
result. To which Agassiz replied in the 
letter we present. We need hardly add 
that to every inqu:rer into the secrets of 
Nature, to every seeker of scientific truth 
for its o wn sak e ,  the words shonld reo 
m1.in indelibly impressed upon the me-
mory

�_
. ________ �.� 

.... 
�.� ______ ___ 

Air Supply Cor Miners and Dlver8. 

in tl· e average sol ar �pe(' trum,  was not con
cl u, ive, a pn·liminary eearch for otller metals 
was determined on ; and as a guid e,  Mr. H. 
I .  F rbwell was r('qu€ lited to propal e two 
lists.  8ho w i n g  broadly t he chief ch f m i cal 
characterititi c" of the elements traced and 
not tra ced in the Bun. 

The tables showed that in the main those 
metalH which had been traced formed s table 
com ;:lOunds with oxygen. 

The author therefoto d etl'rmin€d to search 
for th e metals which forme'! strong ox' des , 
but which had not belcn tl a cE d .  

T h e  rEsult u p  t o  the preEent t i m e  h u s  been 
that strontium, cad mium, l e a d ,  cHi u m ,  aIld 
ulR n i u m ,  would scon with considerable 
probability to exist in tho solar ffversing 
layer. Should t h e  preEer:ce of c. rium and 
urani u m  be �nb,,€quently con firmed . the 
whole of the iron group of IIlEtal s  will thua 
have been found in the f un. 

Ce rtain metals forming uns table oxides.  
such as gold.  s i l ver, mercu ry , etc. , w e re 
Eo ught for and llOt founo . 'l'he same was 
the case when cil lorine, bromine, iodin'" etc. , 
were s a ught by m E a n s  of l ines prod uced in 
tubps by the j ar spurk. TheEe ele'Jlpnts are 
distingu ishable ns  a group by forming com· 
p o u n d s  with hy drogen. 

It is obsE n -ed tbat certain element ary a nd 
compound gasf s effect thtir princi pal a bEOrp
tion i n  the most refran gible part of the 
spectr um when they are rare, and that as th ey 
become dense the abEOrption a.pproaches the 
less refrangible end ; t hat the �peclla of 
co rn-,Jounds lire ba nded or colum nar, the 
bands or columns lying at the red .. nd of the 
spectrum ; that the IlbEorption spectra of 
ch lorine,  iodinf',  bromine,  etc. , are columnar, 
and that these are broken up by the spa.r k  
j ust as th e band sp ectra of com pound s are 
broken up ; and that it is  pro bable that no 
compo u n d s  exist in the sun.  T h e  fol lowing 
facts. gathered from the work already accom
plished by H utherford and Secch i ,  are sta
ttd : 

'l'here are three c l asses of stars : 
1 .  Those l ike SiriuB,  the brightest (and 

therefolC llOtte5t '!) otar i n  the n orthern sky, 
their Fpectra s h o wing only hydrogen lines 
very thick. and me tallic line:: exceedingly 
t h i n .  

2. 1\ class of s tars w i th a spectrum 
d i ffering only in degree from those of 
the class of Siri us, and to this our Bun be
longs. 

H umboldt�nvented an apparatus . filled 
with co m pressed air, which could be car
ried upon the back and was provided 
with a breathing tube and a mouth piece 
wi th do uble yal ve�, so that the fresh air 
was admitted from the vessel and the 
consum�d air dis charged into the irrespi. 
rabl e atmosphere. This apparatus was 
then i m proved by BoiS8e and Comb es,  and 
J ater by M. Houxquayrol . mining engi
neer, of St _  Etie nne, and M. De nayrouze, 
manufacturer, of Paris. to such a degree 
that we now possess an entirely reliable 
arrangemen t ,  both for d iving i n  water and 
foul air, and which , at the same time, will 
sup ply a submarine lamp or a Davy safe ty 
Jamp with fresh air. 'l'he apparat u R  u sed 
in German m i nes are of several kinds. A 
waterti ght dre s s .  with h elmet and the air 
reg ulator, sen'es for diving in water, or 
the latt<'1' is used alone in combination 
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3.  A class of stars with col umnar or banded 
s p e c t ra,  indicating the formatio!l of com
pounds. 

*6 1 . 50 to :j;76. GO per month, which latter  amo u n t is  s till flU
ther increaSEd,  i f the ration be com m u t e d , to *84, or $ 1 ,008 
per annum. The duty i m posed is to  take cb arge of the {en
gine and fi re room watcb es, under the d i rection of the engi
neer officera.  The q ual ification is to have had some experi
ence in running the engines of bteamers. A cand idate may 
enter the service by apply i ng at any recruiting rendezvous, or 
to th e commandant of any n avy yard, for exam inatio n ; or h e  
may be examir.led b y  t h e  chief engineer of a vessel going 
in to commisoion. 

-------------.� . . �,.--------------
IUdc Hook. 

A correspondent of The Field describes an old rifle I look 
as follows : " The blade, A, made of hard brass . foldd down 
into the stock ; and w h en open, keeps so with a s nnp cat ch_ 
In case of pursuit by a wounded buffalo, p anther, or o ther 
dangerous gama, you could hook th e ritle--I cannot forbear 
from saying afte r hooking it yourself-on a branch of som e 
friendly tree, and pull yourself out of danger. The ('atch 
was no doubt added to prevent the blade from closing by 

r .. . �. /'��-'C= � 
1 e�� t.�.,� , /\ 

"::. .... �:� 

the u pward movement of the stock agai nst a bough. The 
rifle  I mention must b ave been seventy or eighty years oid, 
and the wo rkmamh i p  and whol e contour of the blade were 
evidently of coeval date. " 

-------------.� . .  �,�.-------------

with a n m e  sq llet'zer. In irresp irable or explosive air, the ht
tel' alon(J is  e rn ployed,e ither as a low pressnre apparatus, when 
the d iver remains i n  connection with the air pump through 
a h ose, or as a high press ure apparatus,  when ail' com pressed 
to 2:; atmospheres (375 Ibs. per square inch), is carrie d  on a 
barNw in strung steel cylinders, which will make the diver 
and his light independent for three hour�. The regulator is 
o f a very ingenious construction , and eXl-ands the compressed 
air j ust as m uch as the pressure of the surrounding atmo
s jJhere will al low. and no high pressure air ean eYer enter in 
the l ungs and endanger the life of the diver. The phYfio
l ogical effect of compressed air upon the human body has 
been not iced by Edm und Halley, who complained of pai ns 
in the ears when goin g tOG quickly under water. Some divers 
I n German mines no ticed below water a sligh t giddiness and 
pains in eyes and ears, at a depth of only 30 feet, though 
lIlany have descended oyer 130 feet. Professor Rameau x  of 
Strasbourg, supposes that the blood gases, carbonic acid:ni
trogen, and oxygen. are stron gly compressed by the pressure 
upon the l ungs and blood vessels, and when this pressure 
suddenly ceases they will at once expand and act j ust as air 
b ubbles, which are introd uced i n  the air vessels, namely, 
they will came pains,  fits, or d eath. Dr. P. Bert hae con 
firmed thi s yiew through experi ments wll ich he made with 
animal s .  He c'lncludes from them that a diver can be ex
po,,,d wi t1011t d anger to a press ure of five atm o'pheres--
75 Ibs.  per inch-or laO f"et of " ater, while at 230 feet to 
280 f"et d anger becomes immi nent ; and Dr. A. H. Sm ith. of 
X c w  Y;)rk , el'arn i neJ qui te healthy men with the syamo 
graph , after they h ad been e xpos�d one to one and a half 
ll O l1 r s  t o  1 5  to 17 lb., . preS� llre of air in caissons ; h e  fo und 
thfit the beats had increased from 82 to 84 u p  to 114 and 126 
p" 1' min ute.  tbat tho volume or i ntensity of the pulse . how. 
e V Er, Iud greatly d iminish ed_ The men also perspired free
ly, which ,  h o wevH, wa� probably due to the very moist, al
most F a t urated ,  air of the cai � sons.  Under all circumstanc'�  
it is  wfll establi.bed as a p rinciple that only perfectly heal : 
thy perEOns should be admitted to work in highly 

WilEN t aken in cons\d erable q u antities for a long time, 
al cohol is apt to prod u ce deposit  of fat and fatty d ew'neracom- I Hon of orga n e .  renderi n g  a persoll not only le08 Cll P !ll.Jlt' of 
work, h u. t  li able to s lI cclll!:.b to disease.  presBed air.-EIl[jihee1'infj. 

Fog Dispeller 'Van t e d .  

The City of Xew YOl k has, on th ree or fo ur occasions this 
winter,  been enveloped i n  fogs . occasion i o g  inconvt'lliencQ to 
p a�s"ngFfb by trai n s  fi n d  ferl Y bouts. A B u fferill g  cOJ reFpond 
e n t  of the Ne w York III: },ftld calls out lustily fo r the i n ve n 
t ion o f  some contrivance for the artifical remoyal o f  the d i f

ficulty. He says : 
" Cannot man devise ao me wuy of di�pel l i ng these fogs, at 

least i n  a measure ? Man ' s  llCcesEity and i n genuity have 
red uced almost every known force o f Nat ure to � u bserve his 
ends, and can it  be that men of sdence cannot lift the wind
ing I'heet from the public ('onYenience e n  such a morning as 
thi, ? Can y ou Eay if heavy concu�8ion s have eyer be<;n 
tri od as a means o f  di �pelling fogs ? As he avy art il lery prac
t ice is invariabJy followed by rai n ,  the theory of which is, I 
belie ve, that the concuBsio n s  Een-e to d i s charge the electricity 
which holds the particles of water apart in the atmO!'ph ere. 
would not the same cause produce the f ame eff ect on fogs and 
give them an honorable discharge on the earth in the shape 
of rains ?" 

------------ -.� . . 
�,.--------------

ALLOY FOR DE�L\L PLATEs.-Ed ward Conway, of Day
ton , Ohio, m akes a dental alloy 0.6 follo ws : B b m uth , tin , 
and l e ad are puri fied by �eparately mel t i n g  and pouring upon 
clean marble slabs until all dross iR rHn o \,  .. d ,  a nd after wards 
m el l i n g  and pouring i n tn lemon j u ice. The al loy is COlll
posed of platinum, gold, silver, bismuth, tin and lead. 

--------- -----� . .  � 
DR. VEIEL. a prom in�nt German dermn.toJogiRt, has lately 

cured seyeral cases of  l u pu s  by scari ficat ion , immed iatdy 
following with caute�izr,tion of the d iseased parts with a eu
l ution o f  chloride ot zinc in Rlco ilOl (Equal parts). 'l' his ope
ration is rep e lltEd afier 6 to 8 d ays. 

------------�.H . • �' . ___________ __ 

Dim writing llfarl�' f'fTucpd by age m n y  hA re� tor!:d by the 
application of a solut ion o f  nru�. i a t l' of potash i n  w atff. 'Yubh 
1 11(' fln )"t" with a hllir pencil,  lind the writing w ill appoar i f  
the jlllp"r has not beell d e�troy ed. 
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FIRE AND WATERPROOF CHIMNEY GUARD. Much inconvenience, says the inventor, frequently arises 
It is not an uncommon defect in a chimney, which is so from the breaking of phials in the usual pocket cases carried 

constructed th at the weight of its external upper portion is by physicians, and the contents are often entirely inj ured or 
supported by the roof,  that, when the lower part of the ma- ruined. It occurs to him, therefore, that all the contents of 
sonry within the building begins to settle, a separation in the the offending case may be stowed away in the cane, as re
brickwork occur� j ust at or a little below the point of j unc- presented in our engravings. The staff is made hollow and 
tion of chimney and roof. The opening thus made, while the handle fits on by a screw thread. To the handle (Fig. 
serving as an entrance for water during rainy weather, also 1), however, is attached a long case fitting closely within the 
allows of tlu'l escape of soot, sparks, and fiame, thereby ex- staff, and also hollow. The space within the case is divided 
posing the adjoining wood work to imminent d anger of con- in suitable compartments, into which, through a long open
fiagrati

.
on.  :rhe foll�wing descr�ption and accompanying il- ing, the bottles are slipped. 

lustratlOn WIll explam how the lDventor below named pro- The handle itself is made hollow and access to its interior 
P?ses, by means of a quite simple device, to overcome the given by a screw cover, A, Fig. 2 ,  fitting in its end. It forms 
dIfficulty. I a receptacle for lancets, scissors powder knife a bistoury 

Figs. 1 and 2 are respectively perspective 
' , 

and sectional views. The lower or roof cap,  
made of galvanized iron, is in  two parts. 
A and B .  The funnel, A, is a� least one 
inch larger in length and breadth than the 
size of the clllmney. Its top is horizontal 
and extends three or more inches above the 
peak of the roof, B ;  the flange is about three 
inches in width and supports the funnel" 
which is  slipped over and soldered to the 
turned up ends of its inner margin, as re 
presented in section, Fig. 2. The roof be. 
ing shingled or covered ,  the roof cap is put 
in position when the chimney is  built 
tlIrough. It is located so as to be free from 
contact with the latter and is finally nailed 
fast. 

[FEBRUARY 7, 1 874. 

earth, which are obtained from different quarries, but appear 
to be almost alike. The country where Richthofen discov
ered the porcelain earth was covered with the densest vegeta
tion of azaleas, rhododendrons, and numerous other flowers. 

--------------.�, . �, .. ------------

Science Cor H U ID  Drillker"···Eft·ect,, 01', A lcohol 

on the Body. 

Dr. Brunton remarked that the performance of the vital 
functions depended on oxidation of the tissues and Profes
sor Binz's observation that this was leseeued by alcohol was 
the key to an explanation of its physiological effects These 
may be nearly all explained on the s upposition hat the 
power of the nervou s  system is diminished , d ifferent parts 
of it becoming su " cessively paralyzed. First, the vaBomotor 

nerves become affectell and the blood 

C is the chimney cap, made sufficiently 
large to slip over the funnel , A, and of sim
ilar material . Its sides are three or more 
inches in width, having flanges at least one 
inch wide, bent i nward at right angles to 
the faces, forming a part to rest on the outer 
margin of a layer of brick. the top of which 
is from one to t wo inches above the funnel , 

A. By this arrangement, it is stated, when 
FIRE AND WATERPROOF CHIMNEY GUARD. 

nerves consequently dilated. After a 
glass or two of wine, the hand s may be 
noticed to be of a very red color and 
plump, showing that arterial blood is 
flowing freely through the capillaries 
and at the same time the veins are dila
ted and full. All the vessels of the body, 
however, are not dilated at the same 
time. In some persons those of the 
stomach or intestines bec:JIDe dilated ; 
and the blood being thus abstracted from 
the head, the brain becomes anmmic, and 
the individual dull and sleepy. In oth
ers the arterieR of the head become di
lated fh'st, and in consequence the brain 
receives a full supply of blood, and the 
i ntellect becomes more vigorous. If thi s 
stage is not passed, the functions return 
to their normal condition , and no harm 
ensues ; but if more alcohol is taken, the 
paralYBis extends to other parts of the 
nerVOUB system. Sometimes the cere
brarIobes, which are the organs of the 
mental faculties, are first affected, and 
sometimes the center, for co-ordinated 

the chimney Bettles, the upper cap, C, Blides down over the 
lower cap, A B, thus offering no obstruction to the set
tl ing, as will be readily understood from the sectional view. 
If the roof is shingled or covered after the chimney is  built, 
we learn that the roof cap can be applied by soldering the 
parts after they are placed in position around the chimney. 
In chimneys, however, the base of which is low down in the 
building, and in others the tOPB of which are high and heavy, 
it is advisable to apply supports at the roof. and to thiB end 
the inventor propoBes a Btaple, D, Fig. 2, of light bar iron, 
the pointB about one inch long and the crossbar four and a 
half inches in length , so as to allow it to straddle two layers 
of brick. One of these staples is placed in each face of the 
chimney, where the latter passes through the roof, the points 

or two, and such other pocket instruments needed in every
day practice. The invention possesses the merit of novelty 
at least. . and is the device of Mr. Milton Osborn, of Albion, 
Mich. 

- '-' -
THE TO SELLI TORPEDO . 

M. Toselli is an Italian inventor who does not believe in 
the use of electricity for the purpose of firing torpedoes or 
blasts. He says it is expensive, uncertain, and often peri-
lous. 

FIG. 1 .  :The substitute h e  

entering between the courses of brick, and the croBBbar, pa-
with water and acted rallel with the face, taking agai)) st the roof boardB. It is 

propoBes is force, trans
mitted to the firing me
chanism through a fine 
hollow thread filled 

upon by a powerful 
stated that theBe staples will not interfere with the settling 

hydraulic pres8. This of the chimney, and will hold it as firmly as in the usual 
will be understood 

way of shingling up close. from our engravings, in Patented December 2, 1873, by Josephus F.  Schuyler, of which Fig. 1 is the Fostoria, Seneca county, Ohio, to whom letters for further in-
press. of which P is 

formation regarding sales of territory and shop rights mll.y 
the handle, and on the be addressed.  

_______ ....... .. .  right t he hollow wire 
PHYSICIAN ' S  CANE. is seen emerging. The 

We are familiar with sword canes, with canes with leaden diameter of the latter 
heads for use as bludgeons. with walking sticks the staff of is about 0 '06 inch. When this tube is once filled, one or 

which is  a rifle and the handle the �houlder rest. and even 
with the hollow affairs used by smugglers, in which valua. 
ble laces or dutiable drugs are concealed, and others to which 
canvas seats are attached for artists ; but our readerB will 
generally agree with us in considering, as a genuine novelty, 
a cane which is , at the same time, a receptacle for all the 
paraphernalia of the healing art-an invention, in fact. 
which may fairly dispute with bread the title of " the staff 
of life . "  

two strokes of the piston, according t o  the inventor, are suf
ficient to determine an explosion. In Fig. 2, which shows 
the firing apparatus, A is the nipple, having a fulminating 

FIG. 2. 

cap ;�B is the hammer, and C a spring by which it is actua
ted ; D is a cylinder in which moves the piston, E, through 
the power communicated through the tube, F. When the 
piBton. E, is pushed forward , it Btrikes the spring lever, G, 
pushing it inwards, and this, impinging against the hammer, 
raiBes it to the position shown in the dotted lines.  The lev
er continuing it� retrograde motion, the hammer slipB from 
under it, and is carried by the spring forcibly against the 
cap, thereby causing explosion. 

-------------.�,. �, .. -------------

The HOlne 01' the Porcelain of China. 

Baron Richthofen writeB from China that he h as discovered, 
near Hangtcheu, east of Lake Pajang, the material from 
which the Chinese h ave for nearly three thouBand years 
manufactured their porcelain. He found to his great sur· 
prise that the material is  a s tone of greenish color, and of 
the hardness of felspar, and is placed in the strata between 
clay slate. The stone is ground into a fine powder, the finest 
particles of which are again separated and formed into small 
bricks. The Chinese distinguish between two kindll of th e 

movements usually supposed to be the cerebellum, or, as it 
is often expressed, " one man gets drunk in his head, an
other in his legs." When the head is affected, t.he j udgment 
becomes impaired, though memory and imagination may 
still be more active than usual. These faculties next fail, 
and the emotions become hilarious, pugnacious, or lachry
mose. The spinal cord is  generally unaffected even when 
the cerebellum iB paralyzed ; and a man who is utterly unable 
to walk can still ride, the mere pressure of the saddle upon 
hili thighs being sufficient to cause reflex contraction of his 
adductor muscles and fix him firmly on his seat, although 
the upper part of his body may be swaying about like a 
sack of wheat. The cord itself next becomes paralyzed, and 
lastly the medulla oblongata, which regulates the respiratory 
movements. 

-------------.�I • •  �.------------
PATENT BARREL HEAD. 

An ingenious device for enabling barrel headB to be readi
ly removed and repaired, withont taking off the hoops, is 
represented in the accompanying illustration. The device is 
quite simple, and appears to be a really handy and conve 
nient improvement. It iB made in three parts, A, B and C, 
the jointed edgeB of which , as shown in Fig. 2, are beveled 
off (Bections A and C on the top side and section B on the 
lower side) BO as to form a solid head both as to inward and 
outward pressure, when the metallic plate, D, is properly 
affixed. Section B iB of V shape, and its wide end enters 
the croze, while the point reaches near to the opposite side 
of the barrel, and is held in place by the plate, D, whbh if! 
secured by screws to sections A and C. To remove the head 
from the barrel, one of the screws is withdrawn and the 
plate turned on the other screw until it clears section B, 
when the latter is easily removed by the thumb and finger 

inserted in the notches, shown near the end. To place the 
head in the barrel, the above operation is simply reversed. 
Patented by Mr. Alexander Hanvey, of Steubenville, Ohio. 

• I.�' •• -------------

PROFESSOR JAMES ORTON , of Vassar College, whose inter
esting letters descriptive of his recent exploration of the 
great Amazon river have from time to time appeared in our 
columnB, has arrived safely home and has resllmed his duties 
in the class of Natural History and Zoology. 

Professor Orton states that his t ravels extended from the 
mouth of the Amazon river through the Southern Continent 
to the Andes, and over them to Lake Titicaca in Peru. In this 
classic region, 12,000 feet above the sea, llt� found the SClEN 

TlFlC AMERICAN regularly recei ved and highly prized . 
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PROFESSO� PROCTOR'S ASTRONOMICAL ' LECTURES. 

Professor Richard A. Proctor, the distinguished English 
astronomer, recently delivered a series of lectures in this 
city. The couree began with masterly discourses upon the 
sun, the planets, and comets and meteors, which were illus
trated with photographic views and diagrams thrown upon 
the screen by the magic lantern, and which consisted in clear 
explanations of the present staie of scientific knowledge re
garding these h eavenly bodies.  As the subjects above noted 
have, however, alI-eady found full and recent elucidation in 
our columns, notably in the published abstracts of the lec
tures of Professors Young, Morton, and others, we pass at 
once to the consideration of th,e very interesting topic of the 
fourth discourse-the moon. -

The moon'B diameter 
is 2,100 miles, and she is 
distant 238,828 mile8. 
Her surface is less than 
our globe in the propor
tion of 1 to 1 3t, or, in 
other words, includes 
about 14,600,000 square 
miles, equal to the com
bined e...:tent of North 
and South America. The 
volume of the moon is 
t o that of the earth as 1 
to 49t, and the relative 
masses as 1 to 81.  

J timtifit �mmtJu. 
Other pictures were shown, to illustrate how far the ap 

pearance of the moon may alter from a mere change in the 
illumination, so that it is difficult to say what changes are 
going on, from those apparently taking place. The moon 
changes and shifts not merely with regard to the sun, but 
to the earth, and Professor Proctor calculates that 1 ,300 years 
must elapse before any part would be again presented in 
precisely the same view. She is unlike our earth in general 
conditions. The total lunar day lasts 291 of our days, but 
the year is very much less than ours, and is only 346 days. 
This is due to a slow tilting, corresponding to the precession 
of the equinoxes. 

The two engravings which we present herewith show how 
the earth would look to an observer on the moon's surface, 

termining the distance of the stars, is one of stupendous 
difficulty. A change of 383,000,000 miles in the place of ob
servation causes no perceptible alteration in the direction of 
many stars. a Centauri changes its po�ition in a year ap
parently less than the distance passed over by the minute 
hand of a watch in ,r/ro of a second. It is  210,000 times fur
ther away than our own Bun is. The largest star presents no 
disk to the telescope, hence its light must be measured. The 
star above name d shines three times as brightly, and its sur
face iB five times as large as that of our Bun. Sirius is 1 00 

times brighter, and in volume 2,000 times as large. The 
spectroscope shows that these stars are all suns. 

Some Btars are found to be double and Bhow very well 
marked colors, some red , some orange, some blue, and so on. 

These owe their co lors not 

The speaker had heard 
that the observatory to 
be established on the 
Ro�ky Mountains will 
bring the moon within 
thirty mil es of us ; but 
that is impossible. The 
optical image formed by 
the object glass of the 
astronolD er has defects, 
and if you magnify it 
you magnify the defects. 
When you get beyond a 
certain point it is useless 
to magnify the image as 
it appeBJ's, and there is 
no hope of any telescope 
larger than Rosse's to get 
a close view of the moon. 
It is hopeleBs to expect 
to find lIigns of life on 

Fig. l.-PART OF THE MOON'S SURFACE AS SEEN BY EARTH LIGHT, 

to the inheren� nature 0 
their inner light, but to 
the qualities of the enve
I_opes that Burround them ; 
and the idea is suggested 
that we have there a pro
ceBS by which these stars 
are perhaps passing down 
to a cooler state. Proba
bly Jupiter and Saturn at 
one time may have been 
visible as accompanying 
stars, small complements 
to our sun, and they at 
that time may have shown 
some colors well marked 
in comparison with his. 
Compared with the stars' 
distance, tb e whole orbit of 
our earth sinks into in sig
nificance. And rem ember 
that the least of these stars 
-its mere disk-has enor
mous heating power ; then 
remember how great the 
distance from star to star ; 
and then conside r tbat the 
n ebulous matter i�  spread 
through these stars, and 
continues from one star to 
another, and then you have 
an idea of the wonderful 
extension of that matter. 
For a long time the theory 
was that this nebulous 

our satellite, for the moon has no atmosphere. This is shown 
by the fact that shadows thrown by the lunar mountains are 
Eeen black, whereas, did an atmosphere exist, they would 
vary in intensity. Also, when the moon passes over a star, 
the latter flashes out suddenly ; if there were an atmosphere, 
the star would be seen preCisely as our sun when sinking. 

The moon has no water, for if she had, and if even a shal
low atmosphere existed, the water would be raised into the 
l atter, and decrease or increase the streaks or markings 
which appear on the great floors. In answer to the ques
tion ; Where then has the water gone ? four suggestions are 
made. The first is that a 'comet carried away the lunar 
ocean s and atmosphere. The second, that the surface is cov
ered with frozen snow. The objection to the latter is that 
there is no sign of the whiteness which would then ap
pear, for. in fact, the color of the moon is about that of 
weather-beaten brown sand. The third idea is that the lu
nar oceanB have been withdrawn into the substance of the 
moon ; and the fourth is that the moon is egg-shaped, and 
that t.he center of gravity, being displaced on the further 
side , has carried to that 
side t1:e oceans and air of 
the moon , and that the 
side of the moon never 
toward us may be a com
fortable abode of life. 

that is, about t31 times as large as the moon appear" to us. 
In Fig. 1 an earth-light scene is depicted ; in Fig. 2 the sun 
is the direct source of light, the earth showing it� dark side. 
There is a defect in these lunar pictures due to the imagina
tion of the artist in introducing signs of weather. 

As to the cause of the lunar craters, Professor Proctor 
went on to state that on the moon's surface there is a pound
ing down of meteoric missiles, not necessarily solid ones, 
but a falling down of meteors on the plastic surface. At 
the present day it is estimated that over 400, 000,000 meteors 
fall through the day, but the result is very slight indeed. 
The speaker found that the earth would require 400,000,000 

years to have her diameter increased a single inch by them. 
While the earth was still in a form of vaporous matter, the 
moon was rolling on, still plastic, and these meteors , falling 
down upon her surface, would produce that pitted appear· 
ance. 

THE STAR DEPTHS 

was the title of Professor Proctor's fifth lecture. He said 

matter was far o ut in space from the stars, but it iR now 
proved that there is a real connection between the nebulous 
matter and the stars seen in the SRme view. 

Kepler imagined that the cent9r of the universe was the 
solar sYBtem, and that the light and heat of the sun spread 
out and was caught by a shell 70 miles in thickness, in
closing the stars. Wright supposed that our starry system 
was one of several and like a cloven disk. 

Professor Proctor stated that: he hoped to take one tele
scope and survey the whole heavens, counting the number 
of stars in different directions (not a field h'3re and a field 
there, aa Herschel did), little square field s, side by side, in 
the heavens, counting the number and mapping the results ; 
and then seeing where the stars shown by that telescope are 
richly or poorly distributed. The stars have a wonderfully 
rapid motion. The process of change in a block of granite 
is  relatively greater than those proce�ses in the still 
heavens, yet these stars are every one traveling 20 and 30 

miles in a secor d, and not a stsr in the heavens but has 
that the problem which a� .,-onomers have to solve, in de- some motion . 

Five of the stars of the 
Great Bear are traveling in 
a common direction, and 
apparently at a common 
rate. It is a well known 
fact that if we approached 
a star or other source of 
illumination rapidly, the 
waves of light will be 
shortened, otherwise they 
will be lengthened ; the 
lines in the spectrum will 
be displaced, and we sh all 
know whether th e st.ar i s  
approaching or receding. 
Dr. H uggins fou nd that 
these stars were receding 
at the rAte of 1 t III iles in 
every second of time. 

Several photographic 
pictures of the moon were 
then exhibited and com
mented upon by the 
Hpeaker. He said the 
photo�raphic study of 
(Jur satellite was com
menced by Dr. W. H. 
Draper, in 1840. Mr. De 
ht  Hue, o f  �ngland, sub
�f'qnently made many lu
nar photograpb �, but the 
best are those of Dr. 
Henry Dnper and Mr. 
Rutlterford, of New York . 
From the craters called 
( 'opernicus, Kepler, and 
Aristarchus, there is a 
radiation, and it appears 
clearly to ohservers that 
the strata were uplleaved 
at different times ; the 
later ones seem to break 
through those of earlier 
formation. It is hoped 
that, by this characteris
tic, we can leBJ'n some 
thing of the order in 
which the changes iu the moon's sl11'face:took place. Fig. 2.--PART OF THE�MOON'S SURFACE, THE EARTH SHOWING ITS DARK SIDE. 

There is another �jgn 
of change in the stars ; a 
gathering in a certain re
gion. There is, in p{lint 
of fact, a yast variety 
where everything s�em s  
s o  regular. We Bee 
streams, and module�, 
and branches of bright
ness, and it seemB that 
when th e astronomer has 
penetrated into the reo 
cesses of the milky way, 
he has no more reach ed 
the bounds of the uni
verse than he had at the 
beginning of his reeearch 
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H e  nas only examined more and more minutely a particular 
corner of the star system. We find a group of suns of 
which our sun is a sin gle member. Then again we pass to 
systems brought into view by the telescope, and find that 
the star system to w h ich our sun belongs is only a part of 
that one--an a tom in space. 

The concluding lecture of the cou rse was entitled the 
BlUTH AND GUOW'l'H 01" 'rUE tlOLAR SYSTEl!. 

If we look arou nd at the co ndition of the planetary sys
tem, we find much to lead us to the belief that it grew to its 
present state, that there was a process of its de ,'elopmen t . 
There are 8 primary plantlts and 134 asteroids, and all these 
bodie s travel in the sallie direction aro und the Bun. Tben 
tlvery one of the bodi�B,  whose motion has been determined, 
turns in the same di rection . 'l'here are in fact so many 
&imilarilies that we are bound by the laWtl of probability to 
believe in tue e volution process , for the chance of 142 planets 
going rOlm d  in the sallle direction is 1 in 2,7'74,800,000,000, -
000, 000,000,000,000,000, 000,000,000,000. Laplace, in h i s  ex
planatio n of this motion , had the idea that there was a great 
li e bulo u s Ula s s  having the sun in the ceder, ex tending on 
either � ide  far beyond the present extension of the path of 
the U l terilloet planet, th at is ,  a path of 5, 000,000,000 miles 
dia lll E ter. That mass was intenHely hot and vaporous, and 
i t  was rotat i n g ; and as the rotating mass contracted and it 
be6'an to rotate more rapidly,:a riug was thrown off, wh ich 
would grad ual l y break up, its parts would gradually amal
gamate ; many part s wo uld have different rates of motion, 
and d ifferent parts would encounter each other, and in the 
CO ,ll'de of millions of uges tL ere woulJ be an amalgamat ion 
into one m a, s , h a ving tbe same di rection of motion that the 
nebulous muss bad,  aud traveling around a cen ter which 
was the sun. 'r hat process wo uld go on until one planet 
after an oth er was forme d _  'rhere was no light given by 
the La Pl ace theory in reference to the que� tions connect ed 
with the asteroids ; he Silll Vly str- ted the general fuct s and 
left them there. It seemed to the speaker that they w€re 
led to another theory, and he would adopt a met!.:od of 
illustrating it whicb he deemed suitable. If an in sect of a 
few hours' ex istence endeavored to trace the history of the 
growth of a tree in which it lived,  it  could not during its 
own l i fe arrive at the truth ; but by transmissions of slight 
knowledge , the res ult o f study for age�, the �pe cie8 would 
eventually arrive at th<l truth . We kno w that as one nebu
lou� mass passes into another, by chemical mean�, light is  
produced. There is evid ence that these nebulle are gaseous. 
There wo uld be one center of aggregation which would 
grow contin ual ly in size and power, gradual ly drawing more 
and more matter to it ; aUlI the more it  drew in of these 
nebulous ma�81'1', the greater its power would become. 
Pl'ofes�or Daniel  Kirbvood took the paths of the asteroids, 
alld arranged them in their order of d istance, and he found 
eertain plaCt's where, for· some d istances, there were no 
asteroid s . lie noted where th e gaps occ urred, and he found 
them correspond ing to the path s of asteroids h av ing periods 
commensurate wiih the period of Jupiter. J upiter would 
diE turb the motion of the asteroids, if  they had a period 
lIke his own, aild would prevent them from travt:lling, his 
mass being so mu'!h greater. 'l'his Bupports the theory that 
the solar system arose from motion and aggregations, not 
from the contraction of a great nebulous mass. The rings 
of Saturn g ive further evidence of the sar.:.e . In tbe 
star cloud s we find a mul titude of stars discernible with th e 
t,-lescopl', and so closely clustered as to be irresolvable ; and 
in these masse� or cloudlets we see proof that the sidereal 
bystem is not a mere aggrega tion of stars ,  but contains all 

va;i(-ties, nebulm,  star cloudlets, and stars of all varieties ; 
and that it resemul es the solar system, not in uniformity , 
but in val'iety of str ncture. In studying its laws we have a 
problem of enormous difficulty, but one which must one 
day be solved_ 'r be lect urer then exhibited numerous beau
tiful d i agram s ,  illustrating the exi8tence and appearance of 
ne bulous ma�ses  and stars under various circum8tances 
around the great lum inous bodies, and the immense variety 
of these nebulo u s musses. He concl uded by portl aying the 
glory of scien l i fi c  � t udy, which brought man into a nearer 
und cl08er knowledge of lli8 Mak er. After the conclusion 
of the lecture, complimentary reso l utions were paesed, to 
which Pr o fessor Proctor appropriutely responded . 

--------------�.� •• �. 4.�----------__ _ 

A lUexlcan Motor. 
V\'e are in debted t o  the Hon . Martin F. Hatch, U. S. Con

�ul at Merid a, Yucatan; for 0. copy o f  a local newspaper
La Rawn del Pueblo--contaioing an account of •• An 
Astonishing Molor, " the inVention of a young Mexican named 
Gonzalez .  'rhe Mtxican editor is of opin ion that the inven
tien is of such extraordinary value tha.t its mere fame will 
make Mexico !;reat among the n ations . The new motor, b e  
�uys,  enables mankind t o  n avigate the air  in the t eeth of 
" u nieanes blowing at the rate of three hundred m iles an 
hour. It pem.: it � of locomotion over the earth or under the 

urface of the s e a ,  in all directions , with inconceiva ble 

v el ocity. We regre t to �ay, however, that, after giving us a. 
c olumn and a half upon the various wond erful capabilities of 

t h e  new i nvention , the �d itor fails to present a n y  clue to the 
principies or con str u ction of the device. The only light 
g inn u pon this 11uint i s  that the use o f  the i nventiun invol ved 
DO H I" n s e ,  not even the employment of hand po wer, nor 

steam, IlOr a i r  po wer, Dar ele ctricity. The i nventor has put 

into o!,," ration a n  example of th e device in the form of  a 
sm:J.ll boat , hermcl icaily f ealed, wh ich (i ifes and moves in 

al'y defir�d o irectio n under wat er, at any desired speed, as if 
guideJ by a n  iDvi�ible hand. The editor does not hesitate 

to fay th at it it tb e most a8toni�hjn?, work that, up to th e 

presellt day,.has ever beell prodLlced ill the world. The many 

[FEBRUAh _ • 
____ s 

mechan ics who have seen it declare themselves utterly un- I NEW BOOKS AND PUBLICATIONS. 
able �o explain the phenomena. I THE PREPARATION AND M0:UNTING OF MICROSCOPI� .OH-

EVl(lently, here IS another example of " psychic force " I' JE�TB. By Thomas DaVIes. Enlarged second edItIOn , 

b' h I ' 11 b • . . . . ' edIted by Professor John Mathews. New York : G. P -w lC we l O p e  WI e Illcluded III t h e  n e w  Illves�lgatlOns of I Putnam's Sons, 23d street, corner of Fourth avenue. 
Dr, Crookes, of London . ! Any one who de.lre. to become .klllful In this most delicate .pecle. of 

• • • •  • , handicraft, will dnd Instruction. here that are of undoubted value _ The By the soun dings of John McKinney, an experienced nav- ' work was originally written for the help of students In  microscopy. It con
igator and old reside nt in the vicinity of Lake Tahoe, Cal. , talns th� concise directions pertaining to every branch of the SUbject, 
the greatest depth of that remarkable body of water ' 

derived from the experiences of the most eminent practitioners of the art . 
f 

IS It .how. what .ub •• nce. are to be employed to glvo tr�nsp.rency to thi. ound to be 1 ,645 feet. or that ti •• ue, what coloring material will render desired parts more con -
-------------.... �4 • •  _ splcuous, what will h arden the Boft membrclne, or BofteD the bard. I t  

describe. t be  varlou. solvents of various objects, sbow. how t o  clean 
PATENT OFFICE DECISIONS, them, how to cut, treat, place, and secure. Shows the uses of polarized 
l'ATENT VENEER CUTTER EXTENSION. 1 1ght ,  and the changes which the same object, prepared by dift'crcll tmetbods, 

In .the matter of the app l icD tion of Brn/ amiD F . Sturtevant ,  for the ex exhibi ts . In short, there is hardly a point In the whole raDge of the 8rt of ten�10U of Lettp.Ts Patent No. 26.627 grante( Decl'mher 27. 1859, for Improved microscopic preparation that Is not bere explained. Not only those who 
����c��;!������;

tJ�;;;'��8�
t
i����eneers.-Decided December Zit 18�3. wlsh to learn, but all who ha ,e acquired dexterity in the art, wHI find use· 

Tb ls i nvention conslsls ln Improvements upon macblnes for cutting ve- ful lnstructlon In this book. neers . It I .  designed to cut .beets thicker tban common veneers wltbout I crippling or .pU tting tbem In the operation. It was well known tbat a thin I H.\LF-HOURS WITH THE MICROSCOPE. By Edwin Lank ester sbeet could be cut from the perlpbery of a .olld cyl inder of wood by clr- I _ ' 
cumr •• lon, or shaved from the surface of a plank. without dlsturbln l/  the M.D. Illustrated bv Tuffen West. ExplanatIOn of th" tf'xture of It. dbers . and that, where the condi tion. are tbe same, tbe dan- Polarisr.ope by F Kitton New York ' G P Putnam'K f��eOtfl:��I����!e�r breaking Is alway. Increa.ed a. the tblckne.s of tbe 

Sons, Fourth ave�ue , corn�r of 23d Btre�t .
· . 

ba��� ':fol:P��g! ':;::tlira�'k���h�g�t���I;ko�nr.::.g�:I�t��gU�"e�!�� ��Ct\��: Tbl. little volnme Is Intended as a popular gUide to the microscope, a . .. 
would .ucce •• fully do. The variation he had to make from exIsting ven,'er mean. of amu.ement and Instruction. It most aflmlrably fullll. I ts pur-
g�����Sr�t:n�m�ef�!YJ�li���' ���:�:6�rocboe��:,rf��2� !�d��';,������o�.:'a'::- pose . I t  I. cro wded with useful and practica l Information. We think Il 
patent t >u 1n En"land M.ay 25, 1847, UDon which the remo ll strants IDn ln ly rely would be dtmcult to And elsewhere, tn the same compass, 80 much mtcro -
118 anticipating Sturtevan t's lnvenltor.. . It was .uch , however. as to accom- I I f th I I I I I '  pUsh tbe re.ult he !lad In view, which . It I . not sa tisfactorily .hown,  wa. , I .coplc Instruction .0 c ear y oet or . Beg on ng w th an exp anllt Oil of 
or could be accompl i shed before hi. Invention was made. In every veneer tbe con.tructlon of the .Impler form. of tbe Instrument., It gue. on to 
f��I';{g�b:�:I�.� �:�f�I��k ';.utNfJ� '.!'beO:�e��e a��I�l���� _or Igr'j;��p��vt,� tbose of more compltcatell .trucrure, sbows tbe arrangement of lhe lenses , 
machine the Dre98er "culdt> is a roller, Bnd 10 Fontainemorcau's 1 t  Is a cast. the combinations of the binocular attachment, the various dtapllragms, 
��'�s,:��bb:r����l��1����\',e� .J:pee al.r..ll;:g!�l

l
�.v!JO��r��e�dt,:': ���n��:.:,�� camera luc/da for drawing the magnlded objects, with explanations of  

with considerable force against t.l> e pprl pbery of the b lock oppos i te tbe .undry otber tool. and device ••  �utt lnl< edge of the knife. It would snghtly bP.nd the wood fiber upward. Tbe cbapter entltled .. A Half-hour wltb Polarized Ligh t "  gives a clear rhen the knife, Instead of wpdgmg Bnd bpndlng tbe sbeet sbarp l} at the cutttn!! point, would find i t  already bent on tbe block, and WOUld .Imply and ea.y explanation of thl. curlou • • ubject. Instructions are given b), sevI'r It o nd compress i t ,  at and helow lbe cutting poInt, oerpendlcular l y  wblch any per.on of Intel ligence may construct a practical pola riscope of Bg-ainst the lower face or bevel of the fixed presser ba.r. By thus bendtng thP. s!}eet on I be b1ocl<, just before fbe point of . everance, by tbe action of bit. of thin gla ••  , at tbe cost of a few cent.. A list of various cry.tallza · the pres.er bar, lnstead o t' bend i ng  It by tbe wedging actton of t .. e knife I n  tions for the prodnctlon of tbe most peculiar forms and gorgeous ",olors 
Wgl��\h� r:it��a�;�C��S�!.·h[g.:'��:btttta� �o��l�e"::��m�':.!.t '\l''i.��de�::r��?.; .een �nder tbe polariscope, !. glven,wlth direction. for their prepara tlon-
11 tblck sheet. tbe former would leave it as perfect as a I lbbon unwound al1 of comparatively .Imple nature . from Us block. The expertm" o t s  made at the hearfng, 88 well as the teBU· u " mony In the ca.e, plalll l� •• tabll.h the truth of this tb eory of con.tructlon The chapter, A Half-bour with tbe 1Ilicroscope In the Garden, de-
�,?ed a0J'Jr:::���I:.\'t� mar thl. part of the applicant'. Invention as dlstlnct- scrlb �s  some of the extraordinary and magUllloent things tbal ruay be seon 

The pateuted invention hos !Jeen extensively used, the inventor retaining close at home. Plates deUneating the forms of some two hundred of these 
the Dusiness in hts own hands, and receiving therefrom a large annual in- wonderful things are etven ,  IncludilJg the structure of garden pIli.nts, ber· 
��t�:'th;f�t���lt:ti��tol�oe:;':�tars8t���e�I��: rho.::�1.ir���:���E��id l,�nr��li riea, l1owers, and vegetables, showing formations of astonishing be auty . 
unai�turbed tn hls bu[ol.i'les'l if the machine of Humph rey orFontainemoreau Then follow !  " A  Half-honr with the MicroBcope tn the Coun try," h A �ib��� ���������:�;e st��e :::��t�l�;88t::d ft�V�t::?:v�!t���l?��:�a:v:� Half-hour at the Pondside," " A  Half·hour at the Seaside," U A Half·hour 
evIdence thdt the EngUsh fnvention was ever patent.ed here. Et ther ma. IndQors,tI each chapter being Illustra ted with pictures of the many strange ��tl���reUJ� ��t'heog��(:i��1���oa�pe���1_0\!'lt arle��Tsdn��':.gp�hr�IW:�?��I� and Intere.t1ng objects that are mentioned. Tbe book closes with an 
d�nce that a single machine of either kind has been 80 used , and not a appendix, by Thomas Ketteringbam, upon the preparation nnd mounting ����� 81f'hcl�mct������:ri';:1so:1;�r3i���ra�8efull:�� ';.:::,ao�ii'lt ·���:e 'r:: of microscopic object. .  Tbe frontl.plece Is a beautlful1y executcd plate, 
gen lou. theorle. of expcrt witnes... .  In COlor., of .pl endld polarl.eope objects. Some ten tbou.and copies of 
ol&� �m��I����� �e��t:�;2i�/���a�� �f'J��187fs7�;bt:telcrt'i.6:��Cl��t�g: tbl. llttle work bave been sold In England, whlcb Is an Indication tbat  It. 
specillcation I t  would no  doubt be held valid by the courts . The second lotrlnslc merit. are equal to any thing that mlgbt be .ald In Its praise .  clu.tm covers H t h e  cutters E E '  Ell, or thei r snbstant4.s1 equl valenta, for the 
fgdl1�r3:f�ils1),��.�'lnI::��I��,t��'J ��ee�:�t�:'�1f'iI��fr�d.I�i�\��ll�:f.'k 

FREE HAND DBA WING : a G uide to Orname n t a l ,  Figure, lI n n  
wi th  on e  end  of tbe knife, to cu t  t h e  edge o f  tbe sbeet from tbe log. I do  Landscape Drawing . B y  a n  Art Student . 50  conts. 
not see that tbey Ilav. anv pecuU .. r functlon to dlstlngulsb them from tbose New York : D. V an Nostrand. shown In the patent of Humpbrev, and to en ti l Ie tbe appl icant to the broad claim of bls patent. I must hold tbem a. covered by tbe second claim, 
r;�I��f:d�lscusSlng the testimony relatmg to tbem, to be .ubstantlally an-

The Question of adequacy of remuneration Is the only remaining one. Tha dUlgence o f  the app l ican t has been exemnlary, and hls succesA remark· a ble .  The profit he haR derived from thls invent i l,n hi large, evt>n taki ng I t  a t  ll 1s own t�8timRte . But nearly doubling t t ,  a s  the remonstrants d o  i n  the ir eFottmatc, which iR no t  without some reasonable basis, t t  i s  unusual Jy 
�����tt;r'\���n��e���d f�:Oh�inv���I��,o�a�tn':,f r����� �g't���U��l�� �� grant ing an extensionl excest as to i t s  uorrespondence with thp labor and 
����i��e ¥'�::ri:� ��� �:r a t�;a�·c:�A�lg:� ti:��'i::II��'iI II�ri"o�t�����I��� reason for refusing an extensfon. lfthe sum is disproportionate to the pub� Hc benefits derived from thp invention through the labors of the Inventor. 
��!�

O
o�!;,� ���.&XJ�t'l,ntr:g��t�!,:b�� tft�����eIStg1l:'it�';,'Ml ��o: 6�e�a!� many t imes tbls amount that I .hould not be warranted In holding hlm adequately J'f'munerated. 

pZ�e'h�t�¥��en r���I�:!I:���da��g�:�:c��l�,;{ci'�I:�����?nd claim and 

DECISIONS O J!'  THE COURTS. 

United States Circuit Court---Southern District or 
New York. 

HARYESTER l"ATENT.-C . At:LTlIAN V8. n. c.  HOLLEY AND E .  II . FITTZ . 
LIn Eq,,!tg-BefOl'e WoodM(/f, Judge . ]  

WOODRUFF, J. ; 
On the 20th of September, 1853, Phll0 Sylla aLd Augustus Adams received Leiters Patent from the United Sta.tes for an improvement in ha rvesters. On or about the 17th of May ,1859, on 8 surrender of the 8."ld patent. new le tters were issued to C .  Aultman & Co. , asshmees ,  in teml ed severa l lv to  

cover d i fferent parts of the same invention, or different devices included in t he original machine . These r�tsBues Wfre numbered, respectfvely. 721, �22, 
723, 72J . 725, and 726. Thereaiter rel".ue numbered 722 wa. s ostl'ned to tbe orl uiual a l leged ln ventors, was by them surrendered, and onthe 141 h of May, 

�¥��i��en� :'bf��ria�:�l��l�e'de:��:��el� ���:�e3��10s�8e�:re ���r��:l �r�1f!:u�d p� ten ' s  Dumberec..l 2,608, 7"� �, 72 1 t  and 726, wert' , on the 19th of Se ! tember, 1867, pxtended for .even year. from tbe explrs.tlon o f  the original termsnamely, to the 20tb of September, 1674, and by a.slgnment from the orlg1nal patt!nt�es the tttlt� thereto 18  ves!"E"d in the comolainant In this suit, who charge. tbe defendants wltb an Infringement  of tbe.e extended rel.sued patents. The defendants bave raised the preliminary objection that tbe 
:::!fs�Su�����rt�:��bj:e��o�� r:�f,�s��lie�a:��e:�t,ar:e °c�I��e oT�'t\�ht��� that the reissued patents are void, because they U are not for tlte same in. :i:::l� :����t��1:r���::�st :��fndt����J�:J��!!�e2ro�nles�-:ft)Ci��� :��t 
original patent ;" that if the reissued patents embrace no devices but such 
:�:{:1��3:.:' f�� ����e:�gr\."c�b:{:�r:�h��t:�n o���n��!:[n�� ��"l n���I�� 
more, t'len the defendan ts' mach ine is no lnfringeml.'ut ; and, dnally, that 
the inven t i on shown or indicated by the orlgln 'a.J plltent, 1ts specificat.1on 
and model, In any particular In wblch tbe defendant. can be deemed to use 
aoy device 0" devices shown therein, was DOt new when such origmal pat· 
eut was gran ted. Tbe court beld substantially as follows : 
d��dt'l[et� r�����'1l��tr?:��e:�dt��ooJJ':J� ��';,':tnf�I;��fJ:f�r�;' ���h a�':i 
for purcbaslng a. jolnt property lIatent. deemed neee.sary for tuelr mutual 
g���Vg.\'j,:lt�!:���o:.·.���E::�u��t�; �:�:;:J' fo"�ti!°:"��J'�%h�:to�l. 
and ,  after having been extended. was reas.lgned to tbe same _party. 

Such an a�"ment would operate at most &s a lleense to all the gartle. to 
�:"atJria;e��?t:�tn�t�n: .:':I��� \:��gg�l�t,�n�����h��: s:':e� :� )�I�� 
Cl��!�.:'�i�:l�;��� ��: ::l�I�:;m�!' ufo�ntt� �::��g:: ���t t��afn��en;�-
ments were perp�trated bad been a.slgned to thlrd partie. , unless Happears 
tbat tbe eXlend.,d term w • •  embraced In the ao.lgnn.en t. 

A clnl m for u the combloaUon of the tlnger beam" In a harvester " with 
��� :��:i:et;[ ����s!t�����;rgtT��ag,:�:g�;!�� �l�f�t �'a\hio�UJi�:��of� 
Is sbown to be Dr�ct1cable I. In terpolated In the specldclltlon UPOI_ a relo
sue, ndtht'r I s  the pa.tent. t nvalidated . 
th� :ri��-"�1�J'��;�tb� :��We':ll���g�I:�:t���;r�����e��ftc�t,��I��rtrb::�\:'� 
pose o f  Illustration lDstead of tbe description of anoUl er contaI ned In the 
or�q���� ::���:��8 :�t��rg[�frii��haa�i!f::!e�'�IC�b�:st��t8d��I��r�!��D the 
original Elp : ·c ific ·\ t lon nor C l ear ly shown in the drawings, aDd the model waf' 
���tj�tri�ci(f� f�1��ri�ft� �';!gi���de���c������j f:=t��·�� �:do:::��t��f 
was be ld valid. The deVices employed in abortive and abandoned experiments do not be·· 
come pub l i c  property, an d  are no bar to a pat ent embracing them obta.in�d 
tJYAa�I���er:rn�:����il:;t���8��1��r����rp������h� dnger beam of a har. 
veAter 1rom ta.l I lng too low w I th the mechaoism for conupct1ng I t with the 
main fral'!p, and allowing it to rl.e and fall .  Is not  Infringed by a macblne 
SOT1°en:f��g�·e�y'�at���lqA!:':��' t���DSt1��', ��?e�����e��::iiber 20, 1853, COD-
ststecl t n  attaching the t1nflt�r bar to the trame or a Illower ana reaper bI a 
coupling bar blnged at one end to Ihe frame at or near the crank sbaft by 
which he s ickle bar IS 0r.erated, 80 tbat 1 he end of I he pJ rmlln a ttached to 
I he sickle bar osc1l1a'es 1 1  nearly the aame arc of a circle ao tbe Inn . .  e n d  of 
tbe dnger bar ; and tbeff re,ssued pattnts of Ma)- 14, .86'1, are Infri nged by 
any macblne u.tng tbat construction, bowever dlllerenUy formed In otlIer 
resp f'cU . 

George Haraing, for complalnanls. 
Henr'V BalaWi'l Jr. ,  ana .Benjamin F. TAur8ton, fordefendallU. 

�tttut �mtdtau aud �ortigu fgattutt'. 

Im proved A I'tilicilll Mtone. 
Erne!:!t L .  Ransome, 10 Bush street . Sa:t Jo"ran clsco. C n l .-lly 1l1eon� of the 

proce •• de.crlbed In tbls patent, l t  I. claimed tbat mucb of the cblorloe of 
calJlum !Jltherto wasted Is flollected and saved, and the . tone I s  washed In 
as many minute. a. formerly days. The Invention consist. In tbe rapid 
remoyal of the calclnm cblorlde from the pore. of tbe .tone, Oy a .trong 
bla.t of air, followed by a blast of air containing water In a .tate of dne 
illvlslon . The inventor states that tbe operation IS completed In a few 
minute., and that the co.t of the apparatus requi red I. but small_ 

Improved Grain Car Un lollder. 
Ma.on W. Bo.wortb, Blngllamton, N. Y.-Til ls Invention relate. to an 

apparatus for unloading grain In uulk from rai lroad cars ; and i t  conslsto 
in the employment of a movable endless chain or allron, pa�Btng over guide 
drum., and carrying a projecting gudgeon or arm, wblcb operate. In con
llection with a slotted .lIdlng plate connected Indirectly with the scrapers 
or scoops, arranged within the car. The Invention further con Sists in at ·  
tachlng to the .Iotted .lIdlng plate a reciprocating rod , travel inl' between 
guide pulley., and connected with tbe movable unloading scoops or 
scrapers so as to draw the same to the door of the car for discho.rgt ng the 
grain. The invention also consists in connecting the unloading Berapen, 
by ropes, to the reciprocating rod, said ropes passing over guide Toilers, 
and 80 arranged t hat when one of a pair of scrapers �s drawn to the door of 
the car for dl.charglng Its load, the draw .rope of the other w1l1 be slack 
ened for permitting It to be retracted for tbe purpose of filling I t .  

Improved Locoluotive FUI'naee. 
Andrew J. Stevens, Sacramento, Cal.-Tbls lnventlon Is " boiler door pro 

vlded with " damper on tbe outside, and an air deflector on the I n side .  
The lining of tbe dre box door I .  angular I n  form , and projcc t. from thc 
Inside of Ihe door, the lower portion of the I Inlnl< being Cl lt away so tbat an 
opf Ulng I. formed. The upper portion of the lining ae l s as a reflector to 
throw the air downward to the surface of tne fU(' l ,  so that i t  can readi ly 
mingle with the gs.ses Inclosed, and tbereby produce a more perfect com 
bu.tlon of the fuel . 

Improved Till A lal·lll . 
Egbert O. Wood, Nashua., N . H. -By suitable constru �tlon , when a nUlll �  

ber o f  tumblers are aU  turned forw�rd so that their short arms project u p 
ward, the drawer may b e  moved o u t  .nd 1 0  freely. Should one o r  more o f  
tbe tumbler. be turned back .0 t b . t  tbelr long arms project upward, the 
drawer cannot be drawn ont without drst forcing tbe said long a rm of the 
tnmbler or tnmblers downward by operating tbe key. of the tumbler or 
tumblers that were turned back. Wben tbe key of a tumbler tb&t has been 
turned forward 10 operated, the short arm of .ald tumbler Is ,aloed, '0 as to 
prevent a lock plate from dropping down and pa.slng out beneath lugs . 
When an attempt Is made to open the drawer witb one or m�re oi the tum
blera raised, a lug of the lock p late will s trlkc agamst the lug of a ratchet. 
and, releasing the lever, wll1 BOund the alarm . As tbc till or drawer Is closed , 
tbe lug. of the lock plate slide up the Inclined rear s i de. of othcr l ug., and 
drop down In front Of said. lugs, the rear part of the said plate resting upon 
tbe upwardly projecting arms of tbe tumbler • .  Tbe a larm Is set by turning 
one or more of the tumblers to the rearward ; and tne combInation h i 
chang .d by turning one or more of tbe tumbler; forward or back, us m a y  
be desired. 

Improved Weather t; t l'ip. 
Oltv�r A. Vorce, Kentland, Ind.-This invention consists of a wealht ' r 

otrlp, wblcb Is ral.ed or lo wered In a groove at tbe bottom of tbe door, by 
being connected to tbe spindle of tbe lock hy a .u l lable iever, so tha t  on 
opening tile door the .trlp Is r&food and retained In po.ltion by a band 
spring at tbe top part, which lowers the .trip on the closing of tlle deor by 
being depressed. 

I mproved Draft Equalizer. 

Elias H_ Blake, Coatsbnrg, III .-Tht. Invention Is an Improved equalizer 
which is rE adtly attached to a ton?,ue or p low beam, 8 0  adj usted as to a:Jc w  
tile borse to walk upon eltber oIde of I b e  tongue, a nd  to give an  advantage 
to tba .Ingle hor.e or to the l alr, a . may be dc, Ired. The Inveotlon consists 
In a trIangular equalizer provided wllh c1an. ps for securing It t o  the l ongue 
or beam, and having Its forward arm slotted ond prov iDed with adjustable 
perforated plates to receive the halllUler or pin by which the trlpletre� 18 
connected wltb It. 

© 1874 SCIENTIFIC AMERICAN, INC



FEBRUARY 7, I �74· J 

Improved Coffee Roaster. 

)f1 1 1 i am J .  Lane, MI l lbro ok , N. Y o ,  assign or to himself and John G. Lane , 
of sa.me p laec . -Th e d rum Is made of rect an gular or o ther fonn , and one 

glde is a t t ached by h i n ge s , 80 tlIat it d r o l' s  back, a D d  is l imi t ed In its  back · 
wan! lll o vcm cl1 t by t h e  j o i ll t  strap at each t'ud. The r O tl sting cyllnder I s  

re v ol v f' u  o n  c e n t ra l  g u J �eolls su pp ort ed oy c a r s .  One or both of these 

gudgeclls m uy b e  h o l l o w ,  t h r o u gh w h i ch the c offee i n  the cylinder may be 

I Il s p e c t cd tro m t i l ll e  to ttm� t o  d e t ermi ne i t s  co ndi ti on . The h ol lo w 

gUdgP O ll S  an� c l o !:! c d by s t o ppers while t h e  cyl i n d e r  Is revolving. While 

t hl' cy l t IHler Is h e i n g  re vo h'ed , a nd the roas t i n g  op erati on being performe d , 
l il e  h i n g e d  s l d �  is ( ' icf'cll. up to t h e  drum ,  t hus I nclos i ng the roas ting cyl111' 
< l e r .  W l I l' 1 l  t h (' e o tl"e c  is  s tl ftiel c n tl y roasted.  the side is drawn back and the 

t..' )' 1 i ll d(' r i ,..; t U rI l e d , f:l O  t ha t by reuw v i u ;,;  a sli de the coffee win be d I scharged 

on f. J l  a p r o n ,  n n tI  d i s p o�ed of as m ay be deSired. When not req utred for 

r 0 :t s t i :l g  cl1lre e ,  t h e r O [i s t i u g'  c y l i n d e r  m a y  be re m o v e d u n d  th� drum closed 

1 1 ; 1 .  w h l t �h a d a p t B  t h e  drum a n d  s t J v e  for geu (' ra l h eati n g pu rpose t! . Fue l 

IS � m p p l l c d  by oJw n i n g'  t h e  d r u m ,  a n d  m:1Y be t n tr o d u c e d  wh en the cylinder 

It-; i l l  p la c e ,  if de':>ir{ � d ,  This  r O ll s t e r  it: more (s p ec i al ly designed f o r  deal ers 

I n  e ..: il e c ,  w I / e re i t  1::1 des i re tl to ro as t it o f te ll , and have it fresh for custom

er::; a t a l l  t i m l 8 .  

I lII pron' d  'Va.h U o i l er. 
OSC:lr E. C u l v e r  and i. (!hIHtcr E. )lo s e l ey,  E agl e Bridge , N. Y .-The to p is 

p r o d d e d  w i t h )1 d o w n w ,l f d l y  proj e c t i n g  flange ,  sec urcd t o  sa id cover 

alol lg' its  F: l d (' e tiges ,  a n d  �l t a l i t tl e G' i -;t a n c e  from i t s  e n d  e dges . The t o p  is 

�nadt: of s u e t l  a �:lz� as to tit sn ugl) into the boiler in which 1t is  to be u sed , 

t!..I e l u w e r  e u ,.! l'  of the flange res t i n l? u p o n  th e  bottom of s a i d  bot l er . The 

en d part.:. p r o j t! d i lJ g  b e y o I� d the flange h ave a n umber of h o l e s formed in 

t h r ill  t o  u l ! o w  t h e  water to fl o w d o w n  freely i n t o  t r. e  spaces betw een the 

flange Il n d  the e n da o f  t h e  b o l l eI'. Pa,rt i t i o n s  are pl ace d a li ttle distance 
frolU  the (' u d  Jl 3 r t ,� of PH' devicp,  a n d  w l t ll their upper parts i n c l I n e d  in· 

\ \  :1l' t : .  Tlll� bide {' d :;f'S ( j f' t h e� (' p a r � i t l o n 8  are a t tached t o  the rtan g<' , a n d  
t : ) ( : r  llJl ! J (' r  r d :.: e l'l  are u t t .d\l.�d t o  t h e  t o p . I n  the u p p e r  p a r t  of t h e  p a rti· 

t i o ll d  n i  l' forllH'd l ar�e !'. l o t s  or opcD l ut-:' 8 ,  to a l l o w  t h e wate r t o pass through , 

\v i l i c l l  O P I� 1 1 1 I l �!O\ arc  ('oyered. u p o n  t h e  l11 n (�r �idcs of the part t ti ons w i t h  t h e  

V,l i n ' !> .  w l l i e h  nt'(- l l i l j �l'tl <l.t thcir e d ges t v  M a i d  pa rti tio n s . By t h i s  constl'ut'

t i Oll t i l e  vahT � ,  wht 'n  ] ('f t  f r c l' ,  w i l l  dro p tnward by their own w e i g h t .  In 

t h e  c C l l t (' r  o f  l i .l' t o p  i s  fo rm e d a h o l e i n  wh ich t s  secured the l o we r end of 
n t ll h t ' ,  a n d  to I t s  u P i l c r  e u rl ig a t t ach e d u. S('llll c t rc ul ar tube.  By this  c o n ·  

.; t ru c t i c.d! , '18 l l l C  s t (,' u lIl u e g i n s  to form, t h c  t1r�t c1:l'ect Is to cl ose the valYc!:! 
anti  pr,' v e l l t  tile W.l l e f  ,l i l t l  f) tc am f roUl p ass ing t o ward t h e  enug of the de

Y i c c .  _\8 th e furmatioJ l  o f  E t e:un c O ll t l u u � s ,  t h e  s team and wate r pass up 
l h r u :.'gh til { '  t u u e :l n d  : lre t l 1 e chargcd u p o n  t h e  clothe8.  The wa.ter perc ol. 
ll t c �  V n' o llglI t il e  c l o t h e :; ,  ti O \"' !:,  down t hrough t h e  h o l e s  tn th e top, t hrough 

lhc hole� i ll  t h e  tlll n g' c ,  prt ' S::H'S o peL t h e  valves a n d  fl o w s  in to the c e n t ral  

itip: l ( �e  o f  the th� v i e t' ,  t o  t , c  a g a i n  lll' a t e d  and llJ s charge d t hr o ugh th e  t ube . 

tIlus e s t uhHshiuq :l circulatioll .  T h i s  3 rrauge m c n t  of Ule Yalvt's p re ven t s  

t i l e  back ilow of t h e  w ;i t e r ,  uuu a t  the same time llllows the free i n tiow of 

the w a t e r .  

I m lJrCved C h u rn D u sh e .·. 
' I  (3. ! i l' f W 1 0 : l  B. I � ,d ) l ll S O U ,  Birlll l 1 lgll 'I. llJ , Al a . -Fo ur (Usks, mude o f  tin or 

(J t L ( ' !' I- 1 1 t ' c t  l ! l e t a l ,  urc p l'l' f o l'n t e ti w i th I l U ll lcruus t-mall h olc s , and have a 

l a r!�\ ' l' h o ' e  f O l'l u c d  in th e i r  c c n t e r:, to rcec i \'c 11 sh ort t ube in w h ich the 

1 0 w (' 1' (' JHi o f  t lH: tb i:i l ! c r  h a n u } " 1 �  � t :eul·C' u .  T h e  di sks nrc co nc \l.ved or 

made S:l ll C e rvHli :t p c d ,  The two l I l i ufl i c  disks u re placed upon the tube w i t h  

t l l e i r  c o n cave s i d c s  t o ward ea ch o ther, and arc so ldered to said tube w i t h  

t h e i r  o u ter edges i n  c o n t a c t  w i t h  e a c h  o t h e r ,  w h i c h  edgef;! are soldered to·  
l;l't ! J(,f .  The t ,Y O  o u t e r u i � k s  are placed upon and are soldered to  the tube 
a:)ove anll h e l o w t:' le  two m i ddl e disks,  and with their convex sides t o ward 

th(' .., a i d  lll tdrl l c  d l .:; k � .  The d i sks nre s o  arrau gc d upon the tube that thei r 

p l� rf o r a t 1 o n r;  m a y  n o t  he dire c t l y  o P P 0 8 i t e  each other. A d asher t h u �  c o n 
h t r u e t  ej w il l  th r o w  t h e  m t i. k  j n to v i olen t agit a t i o n ,  it i8 claimed, and will  

abo i n t rtJ d ll c c  i u t o  t h e milk l arge q U il n t i l i e s  o f  air,  so as to bri ng the b u t t e r  

i n  il very short t i m e .  

1 1111'!"o"cd Pri nt ers' Furniture. 
ilenry A. IIemp r l ,  st. .Jo s l' p h .  �!o . -Thls Inventlo" I s  a n  Improvemen t in 

the eh · s  o f  (l U o i n s  c O ll s i::! t l n g of wcuge· lilh aped bl ocks co mbined with an 

incl ine  I bar a r  fra m '� ; a n d  it  c o n�i s ts in t ,v o quoins, straight o n  on e s i d e  

a n d  t l l c l 1 nt' J  011 t h e  o t h e r ,  an d p ro v i ded W I t h  rack b a r s  o r  t o o t h e d  arms, 

\'1; i tll w i l l eh 3. lJ l u i o n  o \' gear wheel engage", in s H cll a w a y  as to move 6a.id 

' l u o t n s  s l al u l t �l ll e o lH:l l y  t o w<lr<l or from e ach other. The a rrangemen t fs 

f.1wh t h a t ,  when th e pressure O il oue q u o i n is grea ter than o n  the o t h er, 

l il C  rapi lli r y  of movement d'f th e o n e  �ncQunt erlng l e s s  pressure w i l l  be 

acce l erat e d  until  the In·l'.ssure 18  e qual i zed . 

IUi pro"lo'ed 'Vn�hiD2' lU achiue. 

J o l i n  'V _ T u l l  a n d  .J a I l H ; s  'V. 'Veston , Windsor. Il1 .-This i n v e n tion is a n  

t IllJlrOVl'lll � n t  t n  t he cl : l SS  o f  washing mach in es form e d  of two or more roll

art; arra n �e d to ro t a t e in c o u t a e t .  T h e  in ve n t io n  relates to un improved 

U1p a n :o;  of l o c k i n g'  a s l 1 d i u g'  e xten sio n  p l e c e  attached to th e bot tom or bed 

pi('(�e o f  t h e  roller frnll1t' . T h e  extension p i ece i s  made adj ustable o n  t he 

o e d  hy I W ' a ll S  (If :-: l u t s  anti Sl'rc w�.  ).lc t a l h c  p in s in the ends of the bed n n d  

the  (' x t ell :; i o l l  p i C O t'  e n ter ! l O l e s  I n  t h e  s I d e d  o f  the tub w h e n  the b e d  i s  

e x t l�ll dt' d .  T!Il; J a t t c r  i H  h e l d. i n  posi t i o n  by mea ns o f  a cam lever, which 

i s  p i \' o t l' d  t o  t h e  bed, while thc ca ll1 lm ters ( wile n  the lever I s  turne d) a slo t 

I n  t h e  l' x t e la l i o n  p i c c t: ,  

I m proved H i l l i a rd 'I'able I.eveler. 

ll J ,' i d  IT . H i l l , S u n t h  C h e l:i t e r , Pa , -Thc ollj ect of t h i s  i n y c n t l o n  is to fur· 

n h 5 : 1 ,  fu r t h e I J 1 1 1'POSC  o f  k n' l i l l�  Li l l hrd o r  bagatelle t abl es , p ian os , clocks, 

p a r l o r  o r g , l l l s ,  :1 11(1 o til er OlJj l ' et � ,  a n  i lllp l'OYe d c v e n e r ,  ,,,hleh is  a ppl i e d  t o  

t h e  feet  o r  ha�w8  I h e r e o f ,  a l l tl :1 1 1 u \\' 8 tbe q ui ck an d ca s} adj us tme n t  of these 

P : (' c c � .  T h e  i l1\'{' n t i o ll e O j l t-, i .., t s  of a bu t t on or c \i � t e r ,  with &. b o l t  screw , 

wllich w o rkto i 1 l t O  a b u c k e t  of t h e  b i l l i a rd f o o t  to be a dj ustable therein by 

means of a sJll.l l l l l u n ll w ll e d . 

I m p r o ,' c d  � l u e h i u c  t o r  l11 n ki n ll  C J otheM I-ins. 

B � ' Il .J ,1.!ll i n  B. 0 'klngLull aud Andre w .L OektngtoIl , S t rat ford Hollow, N .  
H .-T ! l e  s t r i p s  o f  w o o d  a r e  f e d  lJy prl's sure feed rollers i nto the machine to 
be t l' rIl e ti l ll t. o shape by tlw ro ugh i ng c u t t e rs on t hc e u ll  of a hollow m an

d r e l ,  U lI ll a fi n i s h i n g;  c li t l  l'r ia a tll o t in the s i d e  of t h e  said m a n dre l .  The 

r u U � � d ll g  c u t t c n �  lld w h i l �  t h c  s t n p s  are b ein g fed a long, but t he fintshing 

c u t ter acts durlllg p e ri o d ti  uf rcpt w h i e;l the fe e d rollers are caused t o  have 

1 Iy  t il �� b ek of t e e t h  0 11 a p ort i o n o f  a p i n t on w h h ; i l  drives satd f e e d  rollers . 

T h e  tin i i' ll i u g  ( � n t t c r  a e t �  on t h e  pin t h r o u g h o u t  i t s  whole le ngth , a t th e 

?; �l � I 1P  t i m e  b ri n g rpy o l v c u  a round i t ,  a n d  h a v f J l g  I t s  r uge p resse d a gain st t t  

by � i  ::o. p r i n g  a:; a w c u go c  withttr,lW8 f r o m  beh in d i t ,  an d a l l o w s  said spring to 

� o  1 1",' SS  i t  snrt turn i t  011 i t s  p iv o ts . T i l e  w e d t;e i t>  shi f ted forward t o  raise 

t h t' r : : : h , h l l l g  e n t t ,')" f r o m  the finistled p i n to a l lo w it. to br fed al o n g , a bl ank 

p o n i n n  p r e s e n t e d  f o r  a n o t h c l  p : u ,  aud a h:i o  slil fted oltck to allow t h e  c utter 

to �ct.  A cam on the pinion s h aft 1& EO adjustcd, relatively to th e toothless 

p ll r t.  ur fl a l Ll  pi n ion , that at th e mome n t  t u e  fcel.! ro1lers s t o p  it begins to 
R e t  a il d  move t h e  wedge back ward to al l o w the finishing c u t r er to act , and 

i t  C O l u p };: t e s  tlie w i t h d ra w a l  of the wedge , a n d  a l l o w s the fi n ishing cutter 

to , : ,) J11 p l e t e  its work just before the p l n it..; n s e t s  the ft'cd rol l ers i n  motIOn 

a.;ai n .  1 r ,  t '8<; !l. PPS  j u s t  I n  t im e for � s pr i u g'  t o  t h ro w t Il e  w e dge forward a n d  

r a i. "' l' t lie Hlli s h i ll� c Ll t L� r  b e f o r e  t h e  t i lll b � r  mo vcs on aga in . The pius, sttll  

c O l . n c c t t: tl ,  p ' lb::l  i n  frollt 01  t ll e c u t · o iI s ;. w ,  w h i ch is m oved forward and 

c u L, t i l e  p i l l S  a. p a r t .  From the cu t - o ft· S:l\\' t b e  P l I1 S  are p ul l ed a l on g the way 
to c a n l l: I' \dw cl :; , 1Jy which t h ey arc t a k e n  b e t w e e n  H tat i onary 11ngers a n d  

a lll O Y I1 U l c  il u g e r ,  carr i ed around,  a n d  pre scn ted t o  the s l o t t i n g  saw and 

ftlli�hul.  

l m p royc(l A n im al Trnp. 
Hud�of'! n. C .  Arno] ll , X i e ll. o l a s vI l l e .  Ky. -The b o x  of th e trap t s  dt'Vlded 

lutu L ,,' o  p u..r t :;  by- a h<}� l .l ') n t a l  tr i p  b oard p f v o t e d  t o  the s i d e s .  The o u te r 

or r e a r  (md of the l o w e r  p a r t  of t h e  b o x  is cl os ed , Il n d  in i ts :forward p ut Is  

a h o l e  0 t  � u i t �  ble t! i z c ,  l e ad i n g  i n t o  the c h u t e  o r  passage w a y .  The rear end 

of tile u�pcr par t of t tl C  b o x  t �  l e ft o p e n ,  a n d  i t s  sides are partIally cut a way 

to fo l'Ul a Lnge o [Jc ni ng for the an im'll to enter upon the trip boa.rd or tllt

.ng p l a t f f' l"m . .A s  the animal steps upon the rear end of a lever It dlsen. 

gages a c a. t c h ,  a n d  the w e lght of the an i mal cam"es the forward end o f  thc 

trIp boart! to d ro p , w'l"n it I s cang h t  a n d  beld by t h e  catch rod. As the 

a n i m al drop., i n t o  a ch n t e h e  raiRes the pivoted wire gate,  wh ich hang� in 

an 1 n c l i n c d.  p osHi o n , and e u ters the mi'idle part of said chute , the gate drop· 

r Ing bo"llld hlm, and pre" enllng bl:> ret urn. The anima. now sees light be-

1titutifit �tUtritJU. 
fore hIm, and, paSSing toward It he stepB npon a lever, the rear end ot whIch 
extends back t o  the catch rod, 00 tha t the weIght or the animal steppIng 

npon Bald lever may dIsengage the catch rod and allow the trIp board to 

agaIn take a horIzon tal positIon,  wh ere I t  18 eanght and held by the eatell 

as hereinbefo re described, a nd the trap is again set . A c age or some other 

eonyeulent receptacle shonld be connected with the e n d  of the chute t o  re

ceIve th e animal . 

Im proved Direct Acti n g  I!;team aad Water Propeller. 

John S.  �lort o n ,  Philadelphia ,  Pa .-Tn1s inV�ll t1on relatt's t o  i mprove· 

menta i n  propellers for navigable vcssels i n  which paddle whee l s  Or sorews, 

also pi ston � , piston rods, cranks an d w alking beamR are dispensed with, 

and steam and water are bro ught I n  direc t  contact I n  suitably arranged 

c y l inders o r  c h a m b e r s .  having openings at their lower ends thro ugh which 

lIle water I s  al t ern ately admitted and e xpel le d  by the c orrespon"lng alter

n a t e  st eam p r e ssure a n d  vacuum therei n ,  the rap tdl ty of p ropu lsi on being 

dl fectly dep e nden t ,  other things equal,  o n  th e rapIdity of the I n and out 

rl u w  o f  wate r, o r  the force w i t h  which i t  i s  ej ected throu gh the orffice in 

t h e  cylin der or chamber tnto the body of water i n  which the vP8sel fioats.  

The I n v e n tion const:;ts I n  introducing h o t  air  from the furnace i n t o  the 

vneuum cyl in de rs simultaneously with the steam, to prevent c o ndensation 

u n d  pro duce expanaion of the lat ter ; also in arra:lging adJul:ltable sto ps on 

t h r  float rods to va ry at pleasure the length of time of admtssion of steam 

t o  t he cylinders and t he hlgh t t o  whIch the water wfll rIse I n  them a t  each 

pulsatJon ; also I n  pro vid1 ng balance levers to relieve the Do ats of weight,  

and which fierve t o  s t: t  t he steam valves and put the a pparat us in operation ;  
a l . a  I n  varI ous other mechanIcal arrangements for attaInIng t h e  desIred 
end. 

I mproved Concrete Pavement. 
G eorge Ba sEle t t , :-;yr8 e u � e ,  N. Y .-In making concrete pavements,  side 

wal k s ,  e t c . ,  l t  h as , u p  t o this time, been consi dered necessary to use foreign 
Portland and otlier e xpeus t ve man ufactured cement,  because i t  dri(,s and 
IHl'tlens  so o n  after being laid do wn , so that the publlc need not long be 
e x c 1 uut' d from t he places paved o r  co v e re d . Our nati ve Hosendale and 
o t her ccments,  arc , il S  IS  well  known, capabl e of making a s  hard a n d  dura
b!e art1ficial s tone by the m i x t ure of s.and , gravel ,  etc , a s  the aforesai d ex. 
pl' lJ s i ve cemcnts ; but o win g to the l o n g time (from three to six mon ths) 
required for them t o  se t and harden, t t  h a s  bcen found iInpractieable to 
u t i l i ze them for pavements, roadways, etc., such as are made by laying ee
nlt' u t  whf le t n  a plast ic �tate and al lo win g 1 t  time t o  set anLl barden before 
us!.' . But o win g t o  tIl:: great dttference t n  the c ost o f  tf1e na ti ve and forejgn 
CCl llentB.  i t  Is  111 ghly desirable to u t lUze t h e  former t n  some way, in asmuch 
as th t�y arc eq ually a8 durable whtn sufficien t l y  IJardened. 

The Inventor proposes to get over the dl!!lc nlty by using the n atlye 

cements for abo u t three fourt h s  (IllOre or less) of the pavement , pl aCing 

tIle fiame at the bottom aud n b a u t  one fo urt h  of fore ign c e m e n t  u p o n  the 

t o p ,  which answers the p urp ose j ust as w e l l  for rendering the pavemcnt 

cttpable of USt' us soon as the all  Portland cement pavement is ; for t he 

u P iler crust of the latter ccmeu t dries as soon as when the pa velllen t Is 

w h o l l y  of fl uch cemen t , a n d  becomes suffici ently bard for surface wear ; and 

the l ower mal::lH of na t ive cement, bein g sustained by the surface of the road

bed, supports the crust s o  that It  does no t break whfle the slower dryIng 

proccl:!s of the l o w er p ortio n  goe s o n . 

I m pI'oved Reversi ble Stereotype Plate. 

)farshufl J .  Hughes , New York elty.-The p la te i s  of a Oon t the usual 

thickness and weight , but has t w o  le t t er faccs or sides in place of o n e .  

T h u s  two k i n d s ,  and double the usual amount of re adi ng matter,  aro fur. 
n i shed by mCOlns of a si ngle plate . When one side o r face has been prin te d 

from , the plate ts reversed in the form and the other"Side or fece is prin te d 

from in like man n er. Tnc i n ven t ion also includes thc use of a margin or 

e d ge ] f n l ng ot she e t m e tal,  by which the p l ate t. locked In the form. The 

msrgiu is  flexible , and i s  ben t d o w n  and beld by fri c t ion with the c olumn 

rul e R .  'Vh e n  t h e  plate is t o b e  reversed o n  t he furniture , o r  block , the 

margin i s  bent in t h e  direction oppos i t e  from what it  was before. The 

m arginal plate may be perforated or not, as preferred ,  to allow t h e  melted 

metal to unIte the two sIdes or faces of the plate more tlrmly t ogether . 

The devIce Is an Important Improveme nt In It. elas8. 

I mproved Wash Board. 
Jas. A.  Cole , Nort hVi lle , N .  Y.-This inven t ion relates to p ro v iding a re

verstble wash board , with a pivoted head, so constructed and a rranged 8S 

t o adapt I t  t o  be folded bet ween the proJeetfng ends of the sIde bars, and 

t hus occupy l i ttle space,  or to be extend� and set at an angle t o  the board 

pre per for supportf ng It I n  the tub . The board I s  reversIble In th at I t  pre

sents a coarse or flne rubbing surface, according as one end or the o ther is 

uppermost. 

I mproved Earth Au treI'. 
Frede rick A .  Barlo w , La Dora , Iowa .-Tbls invention relates generally to 

the class of earth borers formed o f  a h o llow flanged cylinder or esse i n to 

which the loosened earth is rc ceived as the boring proceeds, and by which 

It I .  ele vat ed and discharged .  The 8peeltlc improvement consIsts I n  can· 

struct f ng the cyUnder with vertical grooves , exterIorly, t o  all o w tbe down. 
ward passage of aI r  durIng the boring <,pera t l o n ,  a n d  I n  making tbe bo dy 

of eyHnder separate from the bottom and frame thereof, a n d  connect ing 

saId parts by means of devIces whIch are easi ly man Ip ula ted . 

Improved 'Vindow Sash Lock and Holder. 
Joseph T .  Craw, Jersey C i ty, N. J .-Th ls lnven tion consists I n  a combina

t i o n  with Rashes o f  a donb le cam sash fastener, pIvoted to the InsIde of the 

window frame, and bav1::lg arm'S of dl :ffennt length with cam faces , so that 

either sash of a wIn do w may be held sec urely at  any poInt ot the same 

fas t en I ng. 

Improved B reech Loadlntr Fire A rm . 
Francis J. Fuss, Wiesba den , German y , and John Weck, Baltimore . M d.

ThiS inventi on consists in the c ombi nati on of the firing p i n ,  made in two 

parts.  a n d  hInged together with a s wInging bre ech block, havIng arms plv· 

oted thereto near i t s  fro nt en d . the loose ends of Baid bars working against 

the collar on the tlrlng p I n  durIng the depresSIon of the brfl,llch block, and 

th ereby cocking the p Iece In the act of operatfng the breeCh'. 
Improved Wind Wheel. 

Philipp Bran d, J osiah Harrows a n d  Alexander Annstrong, Jacksonvill e ,  

I l l .-Thls Is an Improveme nt I n  the class of w I D d  w h e e l s  monnted a l i ttle 

out 01 Une with the regul�t!ng vane and adapted t6 be self regnlatl ng. 

The 'Vheel ls arranged on a tubular support, which is fixed a l)ove the vane 

su pport s o  as t o  turn o n  a hollow shaft, and bas a horizontal arill with a 

frictton roller on it ,  working in an ascending spiral slot formed in an arm 

of the vane support . By tbIS arran gement the wheel may swing around 

parallel w i th the vane ont o f  the wind when the la t ter Is too strong , a t  tbe 

same time forcIng the aforesaI d arm up th e  Inclfnc<l slo t ,  so that the gravity 
of the wheel and Its support will canse It to mrove back Into the wind when 
the force of the wind uecreases enough. 

Improved Carpet. 
Gregory Isklyan, New York c l ty .-This Improvement In carpets and blan

kets consl.ts  of a long thIck nap raIsed up from a weft of felt nnd wo olen 
yarn, or strlpB of felt alone.  in any desired way. and t b E' n  pressed o nd 

matted down smooth and compact u p o n  the surface to hide the warp 

threads of cotto n , l i n e n ,  and the like, such 8S are used in the manufacture 
of c arpe ts of l i s t .  It Is also proposed to make fabrIcs for earpe t s  a n d  blan· 

kets of whIch the w e ft I s  wholly of fett wIth warp, as I n  the o th er case, a nd 

e ither press the nap d o w n  or n o t .  The obj ect Is to cover a nd conceal tbe 

warp of coarse and cbl�ap mate r!als , and Impart a finer finish t o  the surface 

th an can be had With o u t  such surface dressing. 

Improved Railway (lrossintr. 

James Brahn ,  Jersey Ci ty, N. J .-Thl s invention is an Impro ·,cd railroad 

crossing, so constructed as to guard and s tren gthen the parts of t he ral 1s 
where the no tches are formed for the p<tssage of tbe wheel tlange s ,  an d  t o  

prevcnt the n o tched ra lls  frOID being battered by the wbeels.  The Inven· 

tlon cOll sl sts I n  sl ot ted or h ollow meta l l f e  blocks tllled wIth wood, prol'lded 

wi th wooden facIng blocks, a n d  with a metallIc gnard bar whIch proJects 

above the top of the bl OCKS to serve as a flange or guard to gui d e  the fla. ngr 

of t h e  wh eel Into the n otch I n  the In tersectfng rail, a n d  prevent it from 

hitting a nd InjurIng the head of the rail a t  Ihe sIde of saId n o tch . The bar 
I s  bolted to saId rB!l l n  the monner o f  a tlsh plate , beIng bent t o  tl� the angle.  

The raf ls are further strengthened and kept In line by braces, whIch cross 
saId angles. 

Improved Pie Marker. 
Thomas 8. Macomber, Hamtlton , N.  Y.-This invention consists o f  a ro

tary trimmer of concave shape place d  with a serrate d marker on the end 

of a handle , satd marker being provided o n  i t s  faoe wab a s t amping design 

and aIr hole cutters. The dough u ll e d  for th e p t C  is rap1 dly trImmed by the 

iharp e d ge of the trimmer, whtle the s errated wh eel crimps it a t the same 

ti me . Tbe Impress of the stampIng device 8nd cutters finIshes the dressing 

of the pIe be fore bak ing, 

Machin e  lor Rem ovin g  �now and lee from RoadwaYH. 

Charles G .  Waterbury , New York cl ty.-An i ron box of any sut table form 
is moun te<! o n  four wheels for drawing i t  along the stre e t .  A fUrnace 1 s  a t  

the front e n d  inclOsed o n  t b e  pldes a n d  t o p ,  b u t  o p e n  at  the b o t t o m .  Thc 

siues extend rearward tb e  whole length of tlw apparatu14, to contine the 

h e a t  and fonn a long channel  for the escape o f  t h e  s a m e .  I i i  such manner 

as t o  eon ftne i t  t o  the work. A hood may be atta.che d  t o  the r ear t o  pro 

long the channel, and arranged to railie and lo wer as re qui re d . The fur·  

nace i s  surroun ded by an Inner WUll. Between these t w o walls  1 s  a water 
space which extends to tile bottom 01 t h e sides, a n d  Is prolongl'd to t h t� 

rear e n d  of the box, under a fioor in t h e  rear part of th e b o x ,  o ver whtch 

there i s  another tioor t o  protect the 0pe1"ators and the c on tr i van ce above 

from the heat. The cover of t�e ch an nel has s everal depre ssi on s t o  p re

vent the escape of the b eat too rapidly. a n d  throw it do wn on the a n ow a nd 
ice.  Tbe grate bars consist of tubes w h e n  t h e  h e s t  is blo wn d u w n  from 

the fire between them, and have connectton with the water s p a ce ,  so t h a t  

the water w ! l l  clrenl at e  I n  them and p rotect t h e m  f r o m  t h e  h e a t .  T h c  

ch arger, consisting of a large yertlcal tube r i s i n g  u n  from t h e  t o p  of th e 

furnace , is provtded with t.wo sltde doors so that, by ha vtn g til e l o wer one 

closed and the upper one opened, it can be fill ed w i t h o u t  allowing t h e  blast 

to esca p e ,  and, by closing the u pper O D e  and opening 1 he lower one,  t h e  

charge can b e  deltvered i n t o  the furnace nlso without a l l o wing the blast t o  

escape , A cun o f  p i p e ,  having small p erfora tion s , t ;  arran ged aroun d the 

�nterlOr walls for inj ect.ing hydrocarbon fuel from a tauk. with WblCh it i s  

connected outsIde o f  t b e  furnace , said tank being arranged s o  that th e o i l  

will fl .) w  i n .  the pIpe having a c o c k  to regul ate t h e  ll o w .  A ro tary f a n  i s  

arranged i n  the rear p a r t  of t h e  box t o  blo w t h e  h r a t  d o w n  to t h e  surfa c e  

of the gro u n d .  T h i g  fau i s  d r i v e n  by be1t�  a n d  p u l l e y s  c o n n ec te d w i t h  t h e  

hind a x l e  of the machin e ,  o r  by a sp ecial s t e a m  engine.  A IJ i p e  c on du c t s 

the steam from the water space d o w n  to the fire belo w tlw gra te, for a dd · 

Ing i ts heat to that of the fire for mel ting t h e  sn o w ,  e t c .  

J ro proved IJocolnolive \V i ll d o\v. 

John H. D tnsmore , B o st o n .  �fass.-Tbe object of t h i s I ll v e n tton i8 to C O ll 

struct t h e  doors a n d  winuows of t h e  engi neer's room o f  l o c o m o tives i n  

such a manner that t h c  g l ass is kept free from m o i s t ure, f r o s t ,  0 1' o th er 

obstructions to the sigh t .  all o w ing t h e  engi neer a m o r e  p erfcct o u t l o o k  on 

the track. The inventi on c on sists of a. w i n d o w  01' door w i t h  an o u t e r  u n d  

t un er sush, be t ween whtch o n c  or m or t� s t e ll m  pipes e xt e nd a l o n g'  i t s  cir

cumference , s o as to produce such a temperat ure in the spac e uet w u e n  the 
glass panes that n o  va por or fros t ca n se ttle th ere O l } . Do th sash es arc 
hi nged . the inner one to t he outer, and the outer,  by l ll n ge d  j o t n t s ,  to t h e  
s team pipes, so that the windows m a y  b e  th ro wn o p e n ,  i f  desireu.  

Iloproved Bracelet F U H t c u i ll�.  
Shubael Cottle,  New Y (Jrk ci ty .-The bracele t  i s  made in two part s , hi nged 

to each o th er a t o n e  end, a n d  secured by an o r d i n ary s prin g . A sma ll rap.  

o f  such a s1ze as t o  shu t d o w n  over the knob o f  t b e  c !l tcb , i s  h i n ge d  t o  th e 

end of the part of the bracelet that conta! n s  the socket. To t h e  inner sur

face o f  th e  free end of the cap t s  attached a sm a.ll pin , wh ich , when the car 
Is sbut down, spri n gs i n t o  a small hole in t h e  knob o f  the catch a n d covers 

the knob, thus preventing it  from becomin g a CC i den tal ly u n faf tened . 

Improved Rubber lUat for Pitcher._ etc. 

CornE'l1m� A.  Pri ce ,  .J ersey Clty. � .  J .-The part of the milt upon which 
thc pitcher Is t o  s t a n d  is circular i n  f o r m .  The portion for the tumblers i s  
o f  H u c h  a w ldth t h a t  the tumblers m a y  stand u p o n  i t ,  a n d I t  e x t e n d s  par. 

t ial ly or wh olly around the pi tcher. The upper snr face of the two p a.rts i s  

rIbbed w i t h  cross rIb. , whIch a r e  m a d e  o f  s uch B hl gh t as t o  f o r m  decp 

square or diamond-shaped dep ression s over t h e entire surface lIf said })art El ,  
to recetve t h e  dri p .  An elevat ed h u b  is arran ged so as t o  prevent t h c  

pItcher from being p u shed agaInst t h e  t umbl e r • .  
Improved Churn D aNh er. 

Dayld lloyd, Vevay, Ind.-ThIs Inveutlon "o n ,l sts I n  a dasher eomposep 

of two cross bars and band. The t w o  arms o f  each cross bar are beveled in 

o p po si te di)'· ' f�tloDS, ll.nd the stde cross bars are s o  arranged l h a t  each twc. 

adjacent fac� · of th e  blades may both tncline up ward a n d  from e a ch other ' 

or both incline " · " nwa.rd a n d  from each other.  To t h e  outer ends of t he 

blades is at tach ed l ! : e  band , which Is s o formed that t h e  part which Is o p po · 

s1te the hees of the b l u rles t hat incline upward may I n c l t 'l e  inward and u p 

ward , and t h e  p a r t  t h a t  i :-;  O PPOSi te the face:o! of said bl ades t h a t  i n cl i n e 

do wnward may incline down ward a n d  i n w a r d .  By t lJ t s  c o n s t r u c t I o n ,  Sf; 
the dssher mov eg either u p ward or downward, four s t ro n g  curre n t s  of milk 

wll1 be formed, t w o  tlowlng o ut ward toward the wall of the churn , and two 
tl owi ng in ward toward I ts c enter . 

Improved \Vhoe! tor Vehicles. 

David Bro w n ,  Cl i nton , Texas . -Up o n the eud of til e axle I s  formc d all 
axle arm, made o ctagonal or of other polygonal form. A sh Jrt  cyltn d e r  

has a hole f o r m e d  through i t  of t h e s a m e  shape as t h e  a x l e  arm . a n d  i t s  

o uter �urface fonns the journal of  the h u b .  T h e  l:yH n d er Is  pl<lce(l u p o n 

the m iddl e part of the arm. an d  upon said arm , u p o n  eaeh s i d e  of th e c:rlln,  

der, is placed a ftange , made s o m t' w h a t  conical in fo rm , which are scc urf d in  

place u p o n  s a i d  axle arm by a l i n cll pi n . A ring', w h l c h  forms t h e  h u h  
proper, i s  made with a ring gro ove to receive t h e  t e n o n s  o f  the spok�_' f1 . 

which tenons are se para ted from each other by t h i n partItions,  wh ich may 

be made V-shaped. The outer edges o f  the ring have'; flan ges formed upon 

them. wh!�b overlap the edges of l he flanges first men t i on ed . TIl e s n o ke s 

may be fu r th e r , ecured in p la ce by bolts passed through the Ilanged outer 

e dges of the rIng. 

Improved :Fly Trap. 
George W. E l cbho ltz , }:e w  Berlt n , l l l . -The base p l a t e  is made of t i n  or 

o tller sheet metal,  t o  whIch I s  attaelled th e cylfn drieal hody of l ike m a t e .  

ri a l .  W i t h i n  t il e latter a Wid! gauze cone 1 s  arra n ge d , a n d  h ooks a p plted 

by staples t o  the body lock i n t o  short radial  sl o t s o f  the hase pl a t e , allow 

i n g  the easy cleaning of the plate and co n e ,  and t h e  rea d y  insertion o f  th e  

bai t .  At t il e  l o wer edge o f  t h e  body. b e l o w  t h e  main c o n e ,  a r e  arra n g c d  

s m a l l  w i r e  g a u z e  c o n e ti ,  t h ro ugh which the fl i e s  e n t l n  i n  search o f  the bait.  

The ma.l n cone i s  truncated . and pro vi ded w i t h  a small iu verted c o n c ,  form

ing ci rcular slota with i t .  thrc ugh which the ftieJ:l PHS n p  i n t o the upper 
part of t he t r a p .  This upper lhamber consists me rel y  of a c ommon w i r e  

cloth dish cover , whIch Il t .  t Igh tly o n  the npper e d g e  o f the body,  bllt i .  

removable therefrom. 

Improved Combined Stnbhl e  �haver a n d  I'lcral.er. 

Benry Von Phul, Jr., and JameR Mallon , Holly Wood, La.-The forward 

parts of the yertlcal side frames of the machi n e  ar� .roun d e d up to ada p t 

them to serve as run nerA , a.nd have shoes a t tached to them, whf ch are 

extended upward, and are attached t o  t h e t o p  bars Of s ai d frames . K n i v e s  

u.re bolted to the h or i zon tal arms of the angular bars,  a n d  h a v c  a n  e d ge 

formed upon both o f  the ir siri e edges , so that, w h en one cdge becomes dun , 

the knives may detached and reverp,ed. T h e bars are so formed that tb eir 

horizontal arms may In cli ne to the rearwnrd to bri ng the kn ives i n to a gOL d  

worK I ng pOSition.  Suitable c o n structt on e nabl e s  th\� kni v es t J  b e  con ve 

niently ra1sed a n d  lo wered, SF. desired . A triangular or V sh ape d b l o c k ,  the 

sIdes o f  whIch are m a d e  slfghtly Inclined a n d  are f a c e d  w i t h  m e t a l ,  I s  c o n . 

st ructed 80 as to push ar scrape from the rh1ge t h e  s tu b b l e  an d soil  cut by 

the knives. By pro per arra.ngemtnt, the k n i ves .li.nd sc rap er a re rai s e d.  and 

l o wered at the Eame time and by the s a m e  opera.ti on.  Guarlls n r c  attached 

to the frames t o  o verlap the inner ends o f  the kn i ve s a n d  prr,ve n t  tbem from 

becoming choked w I th <tubble or o t her r U b b I s h .  A cu t ter Is a l s o  provIded , 

the shank of whIch Is dl'slgned to splft  the rIdge In advance of the KnIves 

ana scraper, t o  enable them to oper.te more ea.fly and with better elleet . 

ImpI'oved Spring for the Seats of Vehicles. 

Conrad Du('cher. Lively Gro v e ,  I l l . -T!l "! obj e c t  of Une i nve n ti on 18 to 

provide simple,  d urable springs for wa gon :; ' ,l t 3  and. i t  � O U S i S t 3  of a circu· 

lar hook sprIng, w hIch Is att ache d t o  e.ch oorocr of the seat,  tbe .prlngs 
r�st!ng on the edges of tile wagon box. 
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�u�iue�� nml �er�O'unt. 
The Charge for insertion under' this head i8 $1 a Line. 

Nickel Plating-A superior,warranted mode 
for sale and references given by A. Scheller, c .  o. Drug· 
store, 1:�2 Eluridge St . ,  Xew York . 

Foundry and ;\Iachine Shop for Sale.  For 
p a r t i c u l art'> , a u llref';s Bodin e & Lohman, J c tl'crRo n  City,  
.'1 0 .  Se c all,"crti s c lll c n t ,  i n s i d e  pa ge .  

Plow hand l e  ]wnning al'l 'arahlb for Hale. 
Address  E. :\lar.-;lIall  & C o . ,  P h i l o ,  I l l s .  

For the hest (lold P!'nH,  s t ud to C. l\1 . F i sher 
& (' u . , 102 F u l to n  St . ,  Xcw Y or k .  

.\ l)prfect working Potato Planter and. Cut
t e r for Sale. Address L .  J.  �ewbcrn ,  Kinston, N. C. 

V,'rtieal '1'uhular Boiler s-All sizes . Sen<l 
fo r price l ist  hefore p urch asing. Lovegro ve 8.:; Lo. ,  121 
:-;ont l1 Hh St., P h i l a. d e l p h i a.. , Pa . 

P u lley s ,  �haft ing, Adj ustable Hangers , &c.  
:'-; C IHI for Price L ist  t o  '1' 1111y & 'Vl ldc ,  20  Platt  tit. .  N . Y .  

\Yoolen and Cotton Machinery of every d e
scri p t i o n  tor  Sale by Tully & Wilde, 20 Platt st . ,  N. Y . 

Lithograph('r" plpase nd(lress,  with saJ11-
p l c 8  and prices,  Surry P u b .  C o . ,  M t .  Atry, );, C .  

For Lenthpr Manufacturers-Rights for 
Sf\lc of  a new patent proces8 of Colo ring LC'l t h e r : most 
delicate (;010f8 ; f r o m  I e .  p c r  s k i n u p .  Fa r particulars 
a ddress .J o h n  Kop pi tz ,  1 t\ t uulcy PL. B o s t o n ,  Mllss. 

:,it eam Engi nes-:,ip('cial :Machi nery, :::lhaft
t n ;:: , Pulleys & Ha�gl' r ti .  D .  Frisbie & C o . , � . Havcl!, Ct .  

L.  & .J. W. Feuehtwangn, :; .) C('(lar St. ,  N.Y.,  
� : ; l :J ll fac t tlr('rB of S ol ubl e G l a � e. .  Water G l a �8 or :;i l lcates 
of h u tht  and P o t a s h  i n  all  forms and q nantl t i e s .  

Pat . Do uble Ecc!'ntl' ic  Cornice Brake ,  m'f'd 
hy ThomUR &; B obln�on , Chlll "  O. �';(lll(l f o r' C i rcular.  

Dl'an's tlteam Pumps, for all purposes ; En
g i n e s ,  Boilers,  Iron antI Wood 'Yo r l,;: t n g  ;\ I achi fl cry of 
fill  fl e scri ll t1ons. 'V. L .  C h a :�e & Co.,  Y3, il3, 07 Liberty 
� t r (' p t .  X c w  York. 

;,<toye Pat tprns t o  ord ,)r-Also, for sale a 
v a r i e t y  of n e w  Styl e s .  E. J. Crt dgc , Troy, X. Y .  

' l 're " t i,cs o n  " Soluhle (Hass ," $1 per "opy ; 
on .• � ickd , " 50c . p er c o p y ; on " Gems," $�).21 per copy ; 
o n " Fcrmentetl  Liq n ors , " �,3 .1 ·� p C I'  t O p y .  )Iatled free by 
L .  If,,o J .  1,Y . Fe ncht wa n ger , 5:) C e dal' St. ,  � e w  York . 

'l'empl"s and Oil CanH. (l po. Dl'ftper & Son, 
lIo l ' c da le • .:\la!:ls.  

\Yanted-A good 8e"cmd hand Drop of mc
dium size.  Addre6s l' .  0, Box 2,253, Xc w Haven ,  Conn . 

:\Iining, 'W recking, Pumping, Drainage, or 
{rng,lting �!ach1nery, for 69.1e or rcnt. bee a.dv�rt18el1len.t, 
An urew's Patent ,  1nshle page. 

Abbe's Bolt :\Iachines and PalnH'r'� Power 
Ham IIlers a specialty.  S .  C.  For:-;tt i th & Co . ,  � l anch es·  
ter, >;. II .  

Parti"s  haying a slllall shop "' i th 20 horse 
w a t e r  p o wer,lIl C o n ne c t i c n t ,for S a. l e  yery ch e a p , a d d r e � s  
'w H Il f u l l  p a r t i c u l a r s ,  Box :31.31 ,  :New York. 

" Superior to all others"-for all kinds of 
work-Lhn et & Co.'s French F iles .  They are better, 
for;:,! c d ,  h e tter cut,  better tempered, and cheaper than 
E nglish 111es.  SentI for Price· List. Homer Foot & C o .  
:'\ole agents ,  2 0  P l a t t  Dt . ,  X e w  York. 

Price only three dollars-The Tom 'rhumh 
E l ectric Telegraph . A compact wo rkmg Telegra ph ap 
paratns, for Hending' messages , making magnets, t l  e 
electric l ight,  giving a larms ,  and yari ous o t her pllrpo� s ,  
Can b e  p u t  in  o peration b y  any I J1 d .  Includes batt ry, 
key and wires. X e a t l y  packed and sent to a J I  part of 
t h e  world on receipt  of p r i c e .  F .  C .  Beach & Co. , '�60 
Broadway, cor. ",Varren Sr . ,Xew York. \, 

Hue'� " Little (iiant" Inj ectors, Cheapest 
,I nd Best Boiler Fee der in the market .  'V . L. Chase & 
C o . , 9;3, 93, 97 Liberty Stree t ,  ); e w  York . 

L. & J .\V. Feucht wan g(']', ;).i Cedar f:t. ,  X.Y.,  
Im porters and )'Ianufactllrers ot' Chemicals for )kcllan
lcal  arts . 

By touching ,Efferent buttons Oil the desk 
o f  the manager, h e  ca n communicate with auy person in 
the rstabltshment w ith out lea" ing his seat. The Mtnia
t ure Electric Telegraph-Splendid for offices, factories ,  
s h o p s ,  d w ellings, e tc . Price only �5 , with battery. etc . ,  
complete for working.  �lade b y  F .  C .  Beach & C o . ,  200 

Broadway , corller -"Varren St . ,  Sew York, The Scien t ific 
�\ merican establ ishment, Xcw York, i s fi tted with th ese 
Il s t r u llle u  t s .  

B rown's Coalyard Quarry & Contractors' Ap
pliora t us for hoisting an d  convey1ng materlal by jr-on -as oie.  
W.D. Andrews & Bro. 414 W .. ter Bt.N. Y .  

Partie� needing est imates for Machinery 
(: f any k i n d ,  call on,  or a ddress, W. L. Clulse & C o'. ,  
33 , 05, !J7 Li berty S t r e e t ,  � e w  York . 

Iron Steam Boxes for 8ta ve "Bolts & V eHeeI 
C u t t i n g  .'l achi nes.  T .  It Batley & Vail, Lockport, X. Y. 

Boult's l:nrh'IJ, ' ed Paneling, Variety :'IIold. 
i :l �  and DO'/etalling )1a c h l n e .  :\laliut�ctured by B 'l ttlr.' 
C r t' <: K  ..\lachinery Compan y ,  B a t t l e Creelc )1 i c h .  

For Bol t For;:: iug :'Ilachint-. s ,  Bolt Holding 
� � >� .:.;  to upset by n � n d  . •  J .  R .  Ahb l' .  � ' a I� C h e 5 t e r  . .x . If. 

Partners \\'antc(l-i\-(' 'Y ant to find one or 
t y .  0 g o o r\ , ' a n' f u l  :\ l a l l :J �  .. r� who h a n� (' a p l t '1l ,  t o huy a n  
1 1 l \( ' rl: � t  i n  7 · 1 6  ,\ CJ'l f> gig � 1 : l d d r  Coal ,  b, ' , tvy Timber and 
! , 'arm l a n d .  w h o  �· I J a l l  � tlperi l l t t' u {l t i l e  F,1 1'1 I 1 i n � ,  a S:rw 
,\" 1 1 aHll C oa l Bh a l t .  � a f c  i U Y ( ' :-; t 1 1H ' il t .  � t e " I r o n  A;.{e" 
f O I' .J a n . ,  187-1. AII ( trl' ::: � ])o iJ.':" h u t z & AtJl' n t l , n ;' l h' v 1 l l e , I 1 1 .  

:'�or Solid E �-:"1ery V·..rb i�P�S alld �.1nch inf:;rv 
>!(Y ' i  t o  the l:nioJl  Swn� e ,L J .' . , , 1  Gr •• �LI � , _ , 1 :...' r  � lrCul�i'� 

;<'.')T l')<:.�st P :t"\,�'B�S, Dit')�� u.:�.ti FnHt l �i\.':-! '{W, l t?  
i;' j ! i-�' & "W!ll1all.l b . G O r .  o f  PlYIU .J i.t L h  � ,hy ,Bj::.. !)J.:: ',J' D ,l' . l-

H �?draulic Pre:3fiCS and J (tck�,  n�w t.f.ld ttec
: " . i ha:.u .  K .  L�' v n ,  4i'r) Ora.nd Strc t-'. t ,  !'\ew Y ")�k 

"r eam Fire Engines, R.J .(Joulrl,X ewark ,N .J , 
Peck':' Pat.ent.i)rop l'rePR. For drculara, 

,,( j ' � � ep.(j MtlO . l'eck 41:0 . . New Ha.ven. COIHL 
�ltlrJ I Tool s l!.llcl Gear \Vhee Is for l\lodels. 

L I :-. t  tree.  t;'oo flno w & -"Yig-il tman ,2.1 Cornh i l l , lJ u l-l t o n , {\ i s .  

All Frui t-can Tools,Ferracute .Bridg;eLoll,N.J.  

Latb c'8,  Pl aners , Drills,  Milling fl.'Jel Index 
"'� ,H' h iI"" 1 .  ( � r o .  S. Lincoln & C o  . . Hartford, Conn. 

Diamond Carhon , o f  all siz( 's and shapes,for 
dri l l ing rock, 'I!l w i n g  stont' ,  a n d  turning- pmf'ry wheels ; 
a ! :-; o  Gl az Iers ' D i 'l Il l O IHls.  J ,  D i c k i n '! o n ,G � � a :-: � a u  St.X.Y, 

"0 in�onyeniencf) i s  eyer felt in wcaring the 
X ! ' W  Elastic Truss which retalll s  the Huptur(' , night and 
day, t i l l cured. Sold cheap by the E l a s t i c  Truss Co., 683 
Broadway , Xew York. 

Protect your Buildings- Send for testimo
Il iu l s . � , Y .  Srate ROOfing Co., 6 Cedar St . ,  N .  Y. 

Dra willgs,:'Ilodels,Machines-All kinds made 
to order. TowlL! & Un!!.'r )1f'g C o  . •  dO Cortlandt St.,  N .Y. 

ji'or Solid Yirought-iron Bear,ls, <j�Il_ , \lee ad· 
vertlsement. Address lrnlon Iron Mlll., P1ItslJuTgb , Pa., 
for Uthograph , etc. 

A. O. F .  asks : Is it ever necessary for a lo
comotive slide valve t o  11ft from its seat, e i ther o n  sud, 
denly revers l Ilg' the e u v i n e ,  w h e n  running down grade,  
or from Bny other cause ? And if I t  does Hft from its 
seat,  what CBuses i t  t o  do so ? flO W  much must i t  1 1ft  
under th� most extreme circumstances ? 2 .  I have lately 
made improve:::nents on the balanced slide valve which I 
ha<i p a t e n t c d  ttlrough your agency. 'Vill it be necessary· 
in order to secure the Improvements bya  patent,  to  have 
a reissue of the ortginal patent, or  can I secure the 1m· 
provemen t s  by a separate patent ? A .  1 .  The valve may 
rise f r o m  its  seat whenever the pressure underneath Is 
greater than that o n  top. A very sUght 11ft would equal· 
ize the pressure on the two sides. 2. It Is not  necessary 
to have a reissu e .  

S .  U. F. asks : With what substances can I 
pack a til t e r  to run about fifty barrel s  f)f water per day ? 
We are much troubled with muddy water and have tried 
charcoal and gravel with n o  effect, as  they soon clog up 
on pp.ssing thi� amount o f  wate r daily. A .  If your wa� 
ter i s  very dlrty, lt w1l1 be  well to ha.ve two filters, so 
that one can always be kept in o p erat i o n .  It may be that 
your present filter is  not large enough . 

H. L. R asks : 1. How can I take the gold 
ofl' a silver w:itch and chain which have been gllded ? 
2. How can I harden brass, ail\. er or gold wire ? 3. 'Yh a t  

w f I I  give gold its n a. t u r a l  c o l o r  after being heated ? 4 .  
"�hat  wBI eat steel  screws o u t  of a b r a s s  or nickel watch 
movement,  w i t h o u t  inj ury to the movement ? A . 1 .  

Probably b y  frict ion . 2 .  B y  hammering. 3 .  PolishIng. 
.t . We do not know of anythIng that w i l l  answer. Y o u  
might dissolve the  o t h e r  metals a w a y  from the screws . 

M. II. P. �ays : In our old almanacs, we al
ways f o u n d  the sun t o  rise and set a t  1 0 0 'clock twice du
ring the yt'ar, in �Iarch and September.  But III the a l '  
mallacs of  t I l e  l a s t  t w o  or t h r e e  years i t  h a s  vari e d  15 or 
20 m.i u u t e s .  I s  t h t s  variation due t o  tl. lault of the al 
manac maker, or nus t h e r e  b e e n  varIation i n  t h e  sun's  
riSing and setttng during the last few years? How much 
vari a t i o n  i s  there in  the time of sun's rising a n d  setting 
on the tl ... tes of January 1 ,  lSG6,  and January 1 ,  l Si'S ? A .  

A c a l e n d a r  year exceeds the true solar year by 12 '38 sec� 
o n d s ,  s o that there I s  an e rror amounting to one day in 
3,866 yeaTS.  

.... V. J.  B. asks : 1. Why should a fast motion 
engine have Iead,and why n o t  use the cam instead of the 
eccentrI c ?  Docs not  the lead work agaInst the engine ? 
2. If a boiler is not  large enough, will a steam drum of 
2 l  inches diameter and 8 feet l ength i ncrease i t s  capacity 
more than one 1 8  inches diameter and 4 feet length ? A . 
1. Lead b a s  the effect of preventing shocks a n d  jars. The 
eccentric is  a cam. 2 .  Increasing th e size of the steam 
drum would increase the steam room, but would proba· 
bly have no eifect o n  the steaming capacity. 

J .  E. H. L. asks : 1. \Vhy does extending 
the arms above the head stop b l eedIng from the nose ? 
2. Why does pressnre on the upper Up just below the 
nose prevent sneezin g ?  3. Why does a. woolen Btring 

tied around the leg above the calf prevent cramps ? A. 

'Ye are not sure that these statements are facts. 
P. J .  D. ask s : 1. Can I learn phonography 

with u u t  assistance ? 2. \Yhat instrumellt must I ns R  to 
en gra\'e letters on coftin plates and other plated goods '! 
3.  How ca n  I make gold leaf stick to glass ? A. 1. Yes, 

with constant practice . �. A burin ppectally made for 
engravi n g  on metal . 3. Use b e s t  rum X" pint , islnglass 
34 oz. )lake a s o l u t i o n  of these, add � pint dlstllled wa
ter, and filter through linen. Thts size required 24 hours 
to dry, after the gold leaf Is applied. 

E. J.  O. says,  in reply to A. D., who asks 
how t o  till a dent in  an irOIl cylinder with lead : Clean it 
well,  and tin it  over in the usual way (using muriatic 
acid) with a soldering iron. and melt in  a l1ttle solder. 
"I  frequently stop holes t n  cast iron patterns in  that way 
with good success." 

'1'. D.  H .  and several other correspondents 
aRk : How caLl I make a cement for use in  putting au 
aquarium together ? A .  Use equal parts, by measure,of 
l1tharge, plaster of  Parts,  fine beach sand, and powderen 
rosin .  When wanted for use, make into a. putty with 
boned linseed oIl .  

J.  asks : 1. What is the best and most ef
fective plan of furnace which a poor man could erect In 
GIrder to  smelt from fifteen to  twenty tuns of lead ores 
per week, and run the same into pig ? The lead ore eOll
tliins from forty to  sixty per ce n t  silver. A .  We cannot 
give yon definite advice without knowing more �f the 
matter.  It t a  better for partie!:; who h'.l.ve p rofessional 
worK of this kind to take i t  to men who make a special· 
ty o f  8llch matters . 

\V. '1'. V. ask s : 1 .  W hat kind of material 
or sizing can I apply to cloth or woolRu goods to 8mooth� 
en the surface ,  stift'en the fabric,  and, at the same time 
render it  waterproof ? 2. How can glue be prepared so 
that it wlll l'emain liquid and tlt for u@e  when c o l d ? A. 
1 .  :\loisten the c l o t h  on the w r o n g  �1l1e first w1th a weu.K 
s o l u t i o n  of  t singlaHs,  and w h e n  dry with a n  infusion of 
nut  gal l s .  2,  A l i t tl e  n i �ric acid �l(lded to a solutton of 
glue w ill prcvcnt its gelatinizing. 

R �. asks : Row much power is  gained by 
u s i n g  s t e e l  packing instead of rope packing for a eyan
lieI', i f  any ? 2. Can steel p acking be used. instead of 
rope after having used t h e  l a t t e r  for several years with� 
out h � v i n g  the c y li nder bored ? The cylinder a pp ears to 
be pretty smooth and true.  A .  1. 1,Ye c o u l d  I1 0 t anbwer 
the q u c s t i o n  without more dat a ,  3.  Wc suppose so , but 
cannot te l l  definitely , a s  p ersoll s ' tdeas may differ about 
the meaning of  . ,  pretty slllooth and true : '  

H. L. aHks : 1 .  Row can I cement whalebone 
to wood ? 2 .  In whitt i s  the Fahrenheit th ermometer 
superior to the Rcaumur a.nd eentigrade instruments ? 
A. 1. Take isinglas s  X oz. ,  water 4 ozs " let  stand for 2J. 
hours, and evaporate in a water bath to 2 OZS , j  add rec· 
tified spirit 2 ozs . ,  and strain through linen ; mix whlle 
w arm with a solution of 4 ozs. best gum mastic in  2 0zs. 
recUtied spirit : triturut e  with powdered gum ammoniac 
1 dram , untll perfectly Incorporated .  2 .  The use of the 
dlfl'erent kInd. Is a matter of custom onl} . F.hrenhelt 
believed his zero t o  be the point of ab�olute cold , an-' 
idea which is now known to be widely erroneous . 1 

J. A. F. will find the following compositioQ, 
good for journal boxes : Copper, 24 Ibs . ;  tin, 24 Ibs.; and 
antimony, g Ibs. Melt the copper firs t ,  then add the tIn , 
and lastly the antimony. It should be first run Into In
gots, then melted and cast in the form required for the 
boxes . 

J. \Y. and other querists for books on at
mospherIc electrlc1ly will find the subject treated In any 
good text book on physics .  Lyon's "TreatIse on Light
ning Conductors," and Phln's "Lightning Rods,an d How 
to Construct them," wlll probably b e  useful to you . See 
our advertising columns for bookseller'R addres£les.  

A. �. asks : How can I solder broken chis
els,  flIes, etc . ,  together ? A. Clean otf the ends by filing, 
and npon the joint lay a thIn strIp of sheet brass. Cover 
the part with a paste of clay, free from sand, to the 
thickness of one inch, the coating being 4 inches along 
o n  ea.ch side of the joint. Dry slowly near a fire , and 
then heat t o  a white heat in  a bla.st,  whereby the clay 
vitrifies.  C 0 0 1  very slowly, and knock oft the clay. 

J.  P. asks : 1. Is silver coin pure enough to 
plate with without refining ? 2. What is rotten stone ? 
3.  'Vhat  is Bath brick, such as electroplaters u s e  for 
cleaning work ? 4 .  What i s  water of Ayr stone ? 5.  Is 
there anything that I can p u t  upon the surface of glass 
to render i t  a conductor, s o  that I can pla t e jt  '! I want 
the surface of the plate when removed from the gla, .. s to 
be as smooth as  the glass upon w h i c h  I have plated . I 
can use plumbago , but I am afraid it wtll make the sur
face rough.  6. 1,Vhat Is the  best composition for brass 
gun barre ls ? A .  1. Yes . 2.  It is  a native polishing pow · 
del', composed of infusorial silica. 3. A poli shing mate· 
rial, made i n  Engiand, and sold in  bricks. 4. A kind of 
hone, found I n  Scotland. 5 .  Try gildtng, as described o n  
p .  250 , vol .  2 9 .  6 .  C o p p e r  00 ' 5  parts, tin 9'5 p a r t  • .  

Smoker can m end h i s  amber mouthpiece 
by smeari n g  t h e  parts which are to  be united W i t h  lin· 
seed oil ,  hold the oiled part carefully over lL hot  cinder 
or a gas light, being careful to cover u p  all the rest of  
the object  loosely with paper ; when the oi led parts  be�  
come 1\ l i tt le  st icky,  press them together, and hold them 
so till nearly cold. Only that part where the edges are 
to be un i ted  must be warmed, and even that with care, 
lest the  form or polish of the other parts should be dis� 
turbe(l ; the part joined generally requires a little re� 
polish i n g .  

J .  H .  8.  asks : \Vhat arc the dimensions of 
the interspaces of  t h e  wi re gauze used in t h e  manufac
ture o f  Davy's safety lamps '! A. One thirtY-Elixth of an 
inch = 1 l2UG holes to the square inch . 

J. H. ;\1. says : 1 .  I think there is some mis
take i ll the answer to Y . E .  's question on horse power of 
an en�';lle in �o. 22 of your vol. �9. You say ():3·ti X ';O .x (l3 

X 2 X  1 6 + 'l3()00 X 1 2 .  I think the last sign should be to divide. 
2. T w o  of us are in dispute about .. th e horse power of an 
engine. Diameter of cylinder 1s 16 i nches,length 30 inches, 
workin g  at 100 revolutions per mtnute  with a pressure of 
90 Ibs.  to the square Inch. We leave I t  to your decIsi o n .  
A . I .  I n  the example mentioned, the stroke of the engine 
is taken in  hlehes. These must be reduced to feet-or, 
In other words, the fract10n must be divided by 1 2 .  It Is 
a general principle that multiplying the denomInator of 
a fraction by any n umber has the etteet of dividing the 
fraction by that number. 2 .  If an engine should give an 
indicator diagram in accordance wi!h the:data sent,  the 
indicated horse power wonl<l be' �0I 'OG X aO X 5 X l 00-+-3:3,(JOO 

:::::: 911\ ,  
F .  M.  H .  asks : How can I find a rule for 

the heating surface and horse power of s team boilers ? 
I th1nk the following Is Incorrect ;  It appUes to t ubular 
bollers only : Two thirds the circumference of all the 
tubes, multiplied by the length, wlll gIve the heating 
surface,  and e very 15 square feet of heating surface will 
b e  equivalent to one horse power. A .  The practice of 
different makers varies so much, and there are so many 
ways of rating the horse power of a botler, that we can
not give you a n y  definite rule .  

.... V. A. C.-We cannot answer your q uestion 
as to pumps i n  a coal mine from the ahove fiata. Gnde r 
F! ome circumstances, we think that the pre�l:!ure in the 3 
Inch pipe w o u l d  be illcrea sed. 

E. M. J.  asks : How can I gild a small wood
en flower stand ? How can Borne portions be made 
bright,  the rest remaInIng a dear! color ? A. Rub the 
wood smooth and prime with glue size, then put on two 
coats of oil paint and one of llatttng. Smooth over, 
when dry, with wash leather. Put o n  gold size: and 
when 1 1  I s  sticky t o  the touch, It Is  ready for t h e  leaf,  
which pnt on carefully and dab with eottan wool.  A 
thin transpa.ren t  glRzing c8.n he used to deaden the gold 
in  places .  

W. '1'.  says : 1 .  We have in our faetory a 
sectional botler which h a s  b e e n  in constant use for 
about three and a half years. The capacIty Is fifty h orse 
power, BI1d it  i s  at  all times under a pressure of ninety
five pounds. It has commenced to leak badly in three or 
foul' of its connections. The leaks are directly oyer the 
fire . 'Vhat can I use t o  stop them ? 2. Is there any dan� 
ger o f  rods which rUll through t ubes rusting oft· ?  If so,  
what w o u l d  be the ell'ect ? 3 .  Do you consider s u c h  boil
ers perfectly safe ? 4 .  V{e blow ott once a week. Should 
the boiler be exam i n e d  internally ? If so ,  how ofttm ? 
The water is taken from B, natural resen'otr,  and is both 
Bofl  and clean . A. 1 .  Probably i t  will be necessary to 
replace the leaky sections. th ough possibly you may be 
able ' 0 face them 011'. I t  wouln be well for you to ad
dress the makers of the boiler. 2. We scarcely think 
there is much danger .  3 .  Ai safe as  any simt1arly con· 
structed boiler . . 1. 1,Ve should supp08e that once every 
three or four months would be quite sutHcient .  

A. L.  A. asks : A r e  n o t  portable engines 
much more l i a b l e  to get out of  order and give trouble 
titan stat.foRary, and does not the heat from the botler 
eause unequal expansion of the different parts of the 
work, hence loosening the j o i n t s ,  e t c . ? A .  If proper 
provision i s  m a d e  for expansio n ,  we t h i nk that porta·  
ble engines can be mqde qu1te  as  durable as stationary 
e n gi n e s .  I t  1 s  trne, ho wev�l" that there are difficulties  
in  thc arrangement ,  and hence some buil ders place their  
p ortable engineS on a separate s u p p o r t .  

C. D. C. asks : 1 .  .... Vhere can I get a very 
p o werful magne t ,!  2 .  Are magnets  dura bl e ? 3. Which 
has more attraction for a magne t ,  a point or a fiat sur
face ? 4.  W h at Is the fnrt.hest distance a� whleh a p o wer 
f n i  mUji!n e t  wi l l lift an  ounce weigh t ?  5 , 'Yl l a t  t litl'er. 

ence is  thcre between a magnet and a lodeston e ?  A . 1 .  

From any good ma.ker o f  p ll l losophical H.pparatus. 2 .  
Yes, with proper usage. 3 .  -"Ye suppose t h e  magnet will 
attract either witn equa.l intensity. ·L Thi s could only 
be determined by experiment for any partIcular case. 5, 
One is a piece of metal which has received its magnetic 
force from another magnet, the other i s  tron ore WhICh 
has magnetic polarity . 

W. ask s : \Vhat is the rule for ('omputing 
the n umber of t u n s  of icc contained in an ice h o u s e ,  t h e  
length , whlth , and depth b e i n g  given ? A .  Calculate the 
numher of cubic feet in the tce house, and divide by 
th irty-live .  This g1ves the number of tuns of Ice that 
the bulldlng will contaIn if 11  be closely packe d .  

U. A. R asks : How do you determine the 
diameter of a steam chest for a roll "alve engine ? 2 .  Is 

the roll valve m ore economical than the slide valve ? 3. 
Do you know of a gnod book which treats on thp roll 
valve ? A .  1. It will  depend upon the wIdth of ports 
and travel of valve. You will find dImensions of these 
aid down in  any s tanuald work o n  valve motIon. 2,  We 

do not know of any tests which have been made to de · 
termine the relative merits of the two styles of valves .  
3 ,  N o n e  that treats of this,  f<pecially.  

G .  O.  ask s : Has any aecount o f  the goyern
ment boiler tests at Sandy Hook and a t  Pi t t sburgh been 
pubUshed ? A .  The experiments are incom plete ,  and 
probably the detailed report wi l l not be r e n d e r e d  u n t i l 
further tests havc been made . 

H. P. asks : I s  there any known Rul>Htance 
that c a n  be put in with hartl cas t iron when it  i s  being 
melted, to  make a soft casti n g ?  2 ,  lIa� there b e e n  a ro o 
tary steam engine invented that- is prac ticable? It n o t ,  
w o u l d  the invention b e  o f  u s e ? A .  1 .  'Ve t h i n k  n o t .  
2 .  Yes, b u t  there i s  gre a t  room f o r  i m prove m e n t ,  a n {l 
the invention w o u l d  be of great value.  

E. B .  asks : 1 .  Bv what 1 I l , 'anR waR accurate 
align m cn t of t h e  H o osac t un u e l 1.t ta i ll ed ?  2 .  I t i s  pro� 
nosed t o  cut a tun n d  b e t w e e n  h l l g l al 1 (1 a l� d France.  As 
the opposite shores are ll o t  i n  s igh t o f  e a c h  o t h c r ,  w i l l  
you explain the  lIlanner of  lWl k i l l g  t h e  survey :J A .  1 .  
'We s u p pose i t  WaS done b y  r UIl ni ll g' t h e  l i n e accura. t ely 
acrO S!i the moun ta i n , and theu trnu sfcrriIl g i t  hy m e an s 
of angles or beartll J{s . 2. In rUllning a l i n e  be tw f' cu E n  
glRud and France ,  if  R t a t i o ll s  s ui ta b l e for t r ianguld t ion 
could n o t  be found,  i t  mtght be n e ceE-linry t o  u s e  U I l O Y S ,  
o r  some s i m i l a l' device, t o  locate  intermedia t e  sta t i ons . 

G. S. 'r. says : I wish to l i ne st,;am hox " , .  
f o r  s t e a m f n g  s tave b o l t s ,  ,,, ! t h  Fl o m e  m a t t'ri a ] ,  s u e h  a R  
roofin g f c l t  o r  s a i l  c a n v a s ,  a n d  wou ld l i k e  t o  k n o w  i f  

there I f!  a n y  kind of p a i n t  w h i c h  I ca n apply to it  w h i c h  
w i l l  resist t h e  a c t i 0 11 of t h e  s t. e a m . I use b o t h  exhaus t 
and l i v e  s team . There will  he a lin ing of boards to pro 
tect the canvas from i nj ury . A. Perhaps marine gluf' 
will a n s w e r .  In reply to your o t h e r  q u e s t i o n ,  scc  o u r  
advertising columns. 

\V. 'r. '1'.  ask� : \Vhat ' iR  t he great est pow"r 
t h n t  c a n  be a t t a i n r d  hy n s t f' t' l  s pri n g , a s  l l fl C ( \  i n  c l o c k t-1 ,  
watches ,  e tc . ,  and t h e  gre ate s t  Il u m h (' r  I) f  t 'YO l U t i O Il R  
that could b e  applied to  R tH ' h  p o w e r ,  before  i t  bf'COllH'S 
exhauf'te d ?  A. This qH e � t i 'J n is t o o  i n (h�t i ll i t (· .  :-3 p ri n gs 
could probably be ma de of a l ly  d e � i r e fl p o v; c r .  

W. L. asks : In burn i n g' the cotton dURt pro
duced III extracting w oo l frolll c o t t o n  fabrics,  w h i c h  i s  
impregnated with  oil a n d  s u l phuric a c i d ,  w i l i  t h e  flllllf'8  
have a te n dency to h a rm t h e  tubes of a boiler ? A .  'Ya 
ftuppose t h i s  is a matter t h a t  c o u l d  be best  determined 
by experiment .  

C. ::\IcC. asks : 1 .  If I place mv ,,,wine Oil 
e i t h e r  e e n t er,should t h e  eccentrics  be s e t  "so t h atthe lead 
will be the same when t h e  l i n k i s  shipped to ba ck , a s  i t  
i s  w h e n  Rhlppe;1 to go a.hea d ? 2 .  Is t?. 1 low the  h e � t  l u 
bricll n t  for  cylinden�, if st ea m is made from a l k a l i n e  
water ? 3. ,,"-hat ls  the best packing for expansion jo ints?  
-1. 'Yhat is the best thing t o  p u t  o n  a n  e n g i n e  1 0  keep I t  
from rusting when s h u t  down for W i n t e r ,  i t  being ex
p o s e d  t o  dRmp ? 5. ",Yh a t  w i l l  wrought Iron p i p e  ex
pand in length in  proportion to  size '! A .  1 .  T h i s  can.  
not generally be don e .  2 .  Proba bly o i l  w o n l d  be better .  
3· Hemp i s  commonly employed . ,1 . .\ mixture o f  w h i t e  
l E'ad an d t a l l o w .  ri .  ",Vrought iron expands a bo ut iI� "  of 
i t s  lengt h, on being heated from 32!J to �12° Fahrcn h e i t .  

,J.  B. II.  asks : 1. What is peat and how can 
I t  be  distinguIshe d ? 2 .  If anything wIthout fertllizing 
properties 1s  spread on the ground, why does i t  improve 
the SGB ? A. 1 .  Peat i s  a mineral fuel, retaining many 
of the character1stics o f  1ts  original vegetable struc� 
ture. 2 .  Nearly all organic matter f u r n i sh e s  nourish�  
ment t o  the  plants by its decompos1 t i o n ,  and h ence 
cannot be said to be without ferti l i ; d n g  propertict-I . 

.J . � .  H. atik:-; : lIaR a lO( ·OHlot i \,.- p  a llY greater  
pref:lsure o r  w e i g h t  u p o n  t h e  t ra c k  whe n e x e r t i n g  h e r  
full  force to b r I n g  a train in to  Illot ion,  than she  has 
when standing a t  rest ? A .  :\ 0 .  

J .  X. P .  says : AuchincloSH,  on pa<re :33 
gives the description of �ett l llg the  eccentric t{;' cut  oft· 
at an angle of 1500 , and says : " By c�rrylng the  (!ra n k  t o  
the 1 500 position we observe that t h e  port,  S ,  remaim i  
open a distance , C , "  (wh;ch ,  by t h e  way, i s  wrong ; for 
the valve ought to  be as near the  scat, C ,  on the righ t as 
it ie  now to the  br1dge on the left)  "and the most ready 
means o f  closing I t  Is  to lengthru the Yalve face t h e  dis. 
tance, I ."  Further on,  h e  says : " B u t  o n  rcferri ngto Fig. 
6, ft  i s  clear that n o  such addition can be made w i t h o � t  
necessitating a change a l s o  i n  the ef'centric location for 
i t  would render the admission 300  t oo l a t e , Hence ' w e  
must unkey t h e  eccentric, advance i t  30° .  a n d  refasten 
it ." It  i s  to this that I want t o  call  your attention. H e  
says he w a n t s  a cut�off at  a crank angle of 1500 ; a n d  he  
carries the crank t o  that  a n g l e  and lengthens the v a l v e  
face whatever i t  lacks  of meeting the seat .  I WO uld a s k  
if he has not  got the cut·off where he wants i t  to be  
w1thout advancing the  eccentric a t  al l . I am not  taking 
the admisst on Into  considerat ion.  Xow i f  he m O \'es h i s  
eccentric forward 30d', i n  order to get the a d m i s s f o n  a t  
t h e  proper t i m e ,  d o e s  he not get a cut·oft' 300 b e f o r e  t h e  
cran k g e t s  to 1500 ? It certainly s e e m s  so t o  m e .  A .  
We have looked over the passage i n  q u es tion , and t h e  
a u t h o r ' s  '3tatement appears to be correct.  )Iake a model  
w i t h  two pieces  o f  paper a u d  try t h e  r u l e .  

J.  P .  Jr.  asks : How is  p l tullba <ro applied as 
a lubricant on wood ? A .  )l1 x  I t  with ta)l o w .  

G.  S. ask s : 1 .  Is there anv work on h vdra u 
lics wherein I c a n  fi n d  r u l e s  t o  cafculate t h e  diameter of 
pump plungers , �uited t o  any diameter of water ram ') 
1 have a 20 inch ram and a 1 i nch plunger;  w i l l  the Ram � 
plull g-e r d o  for & S i nch r a m ,  k e e p i n g  t h e llU llll)f, at t h e  
same rate  of Rpeed.  etc .  '! 2 .  I h a v e  h a ll o � ('a s ; o n  t o  
change a l a rge ra m f o r  it sma l l OIlP. .  a n d  I do n o t  g e t  h :t I f  
the p o wer. Why i s  this so ? A .  1 .  Y o u  w i l l  n n £! t h e  � u b �  
ject  t.re atett u n d e r  t h e  head o f  hydro s t a t i C' ::;  i n  n I l y  good 
work o n  phYR i c s .  �ee onr advcrt1�lng c o l u m n s  fo r  bo o l( .  
seller':"  address e fl . 2.  Y o u r  small ra lll is  not  so  p o w e �'fll l 
as th e large O Il P ,  because the pressure , o t h er things b e 
ing' equal,  depe n d s  0:1 the relative s iz,:,s  o f  the ram a n d  
p l u n gc r .  

G . :\1. '.V. �a.'-�: I 11 a,"(' a tw('ln' horRn 1""\" ' ]'  
portahle b o i h � r ,  w h i c h  I lI R e  tor hpa t i n g p n r p O f-H' S a n d  
running a s m a l l  e n � i n e .  I o n l y  r n n  t 1H� f'ngit l C o n c e  n. 
week. Do y o n  th i n k that , i f  I il r i c k  t i l t' f u r n a c e  up w i t h  
o n e  laye r o f  fi r e  hri ck i n s i d e ,  I co u l d ] ;: c e p  s t e a m  u p  
casler and k e e p  th e  ti r e  a l l  n i g h t ? A .; Y o n  migh t l{"t' p } )  

up steam m ore e c o n om i c a l l y .  

J .  H.  F. says : I haye two hoilprs .) x 1 6  
f e e t ,  each c o n t ai n i n g  3 !J  f o u r  i n c h  tI n e R .  T h e  gra t es arp. 
4: feet i' inches I n  l e n gth . The w a t e r  t ll a 1  s u p p l i e s  t h c  
bo i1rrs i s  h e a t e d  b y  t h (� e x h a u s t  s t e a m  [rom e n gi ll es , 
passing thl'ough a heater an d lime extrn e t n r,  a n cl \ 1) (; n 
i ntroduced into the fro n t  end of boil e n. ,  The  l � t t c l' a r c  
perfec t l y clcan , and yet t h e  plates  o Y er thr fi r e  bag 
down from 1 to  3 i n ch e s . They have bagge (l t h e  Bame 
way when water was pumped into  t h e  m u d  drum . Boil.  
er makers here do not  s e e m  t o  k n o ,v the cause,  and 
their opinions yary accordingly.  On e  t h1nks the iron 
too th i ck eX ) ;  a n o t h e r  that t h e r e  i s  too much h t'a ti n g  
surface ,  not  al lowing t h e  watrr t o  circ ulate freely ; n n d  
ano ther, w h o  thinks h I s  o p i n i o n  Infal lible, claims t h a t 
the oil  from the engi n e  €auses all the  trouble .  ",Yh a t  i s  
your opinion a s  to th e cause ? D o  you think o i l  would 
have any such etfe c t ? A. If there i s  n o  s c a l e  d e p o s i t e d  
on the crown sheet,  we ima.gine tbat t h e  hrarlDg' i s  in.  
�ufflc1 e n t .  
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J,  & T ,  G .  say : I n  burning bricks, we find 
that , by ml x ln g an th mcl te c o a l  d us t with the clay, th e  
bricKP are liable to s w e l l , m a n y  o f  t h e m  presenting the 
appearance o f  l arge d o ughnuts . When bro ken , they 
have a dark gray m e t a l l i c  appeara n c e ,  a n d  are herd 
an d bri t t l e .  It i .  u su .l 1 y said, when this Iiap' 
pens , t h a t  the lire has b e en pushed t o o  r a p i dl y ,  No 
doubt tois is true to a c e rtai n e x t e n t ; for i f  the fireR a re 
k e p t  low until  brick. are wel 1 heated,  there Is little or 
" 0  danger of It h a p p e ning. B u t  it Is n ot absolutely tru e ,  
because bricks t h n  t n.re in immediate C O H t a c t  with t h e  
11 r e  w i l l  uoual1y ebcape thl. swelling, w h i l e  others,  far· 
thest r e m o v e d  from i t ,  w i l l  "wel1 . W e  think t h a t  It Is 
caused by w a u t  of a s ufHcient a m o u n t  af a i r  to support 
c o mbus t i o n p r o p e rly. O u r  chief reason for this view is 
th a t  mucll o f  th e coal I n  the se swelled bric k s  i s  not con_ 
s U lue d ,  a n d  yet their a p p earance indicates that t h e i n 
s i d e  o f  them must h a v e  b e e n  i n  a m o l te n s ta t e .  T h e y  
l o o k  a s  If  the material o f  whi ch they arc c o mp o s e d had 
b e e n  i n  a boiling condition,  s o great has b e e n  the n eat 
generated within t h e m .  )loreover, in the i n d i v idual 
bri ck , the s welling i s  grea te s t at the c e nt er ; and when 
set close t o ge t h e r ,  t h e y  w i l l  s we ll , whlle all  the bricks 
around t h e m  that are set with space between them will 
be free from s W l� l l i n g .  This exists i n  vario us degrees in 
in some brick s ; it ca:! hardly be seen in others, 3S ab ove 
s t a t e d .  T h e  di scolora ti on o f  bricks where they re.t on 
each other,  is  a noth e r objec t i o n  to t h e  use of coal dust 
Hence w e  can not usc it  i n our front o r  pressed bricks . 
Those p ar ts  of th e  brick where they rest on each other 
will be o f  a purple e o l or ,  w h il e the rcst o f  the brtck will 

b e  red. 'Vh 'l t  we want t o  know is : C n n  a n y substance 
b e  mixed with tbe c o lt l  ({u.t  and clay that will  sup ply the 

p hlCC o f  o xygen for thc coal dust,  s o  t h a t  i t  will not swell 

or discolor the bri c k� whtle b urning, or cause them to 
b c c o m e  d i scol ore d w h e n  exposed to the w eather ? 
W h e n  we s p e a k  of coal d u s t ,  we mean the refuse ot t n e  
c oal yarll s .  I f  this  w e rc gro u nd fine , w e  t h i n k  i t w o u l d  
lessen t h e  liJ.bi l i t y  t o  s welli ng', b u t  would n o t  prevent 
th e discoloration . A . The s w e l ling of your bricks is 
d ue p ro ba.b ly c i t h e r  t o  t h e  ctlcape of moisture t n  the 
bak i ng , o r  the ga se s gencrated I n  t h e  c ombustion o f  th "
conI.  The red c o l o r  o f  bricks iA d U l� to the r e d  oxide 0 "  
i ron , w h i c h  i s  forIll e d  during t h e  i n t e n s e  heat o f  the k i l n  

,\Vhere t h e y press again s t  o n e  an othe r the beat i s  less t n  , 
t e n s e ,  O ..ld n o t  s u fllc i c n t  to c a u s e  complete decomposi
t i o n  o f  t h e  irOll compound a n d  t he formation o f  the 
l'c d  oxide.  T h I s  iH th e causc o f  t h e  p urpl i sh c o l o r  where 
t h e  bricks wcrc i ll coutact i n  th e  kiln.  There i s  n o  
chea p e r s o urce o f  oxygen t h a n  th e atmosphere . Grind· 
I n g  the coal v ery ti n e  might obviate .ome o f  the dUn· 
cul ty . 

F, B. HaYH : 1 .  ] have two small rooms, 
ab o n t Ux15 fce t ,  whtch are separated by a clo se t  5 feet 
w i de . I k e ep i n  each rOOB1 0. sto ve ,  b u t  I thin k that per
h �tp s  o n e  sto v e  could heat t h e  two rooms, i f  a drum 
c o u ld be P llt  I n onc room and the pipe fro m the stove in 
t h e  o tber room be led t hro ugh Into th e drum . I w i sh the 

drum to b e  a s  ncar t h e  floor a s  a stove. In order t o  d o  
t h i s ,  t h e  p i p e  from the t o p  o f  the s t o v e  m us t  b e  lowered 
a b o u t  2 fe e t , l u s t ea,l  of going upwards, Would t h e  drnft 
o f  t h e  s to ve b e  t he same ? Would t h e  escap ing heat of 
the s t ov e  S UttlC iC ll t l y  heat the room b y  gOi ng t h ro u gh 
t h a t  drum ? Is s o , of w h n t  siz(' nn d h o w  c o n structed 
should the drum b\! ? '..! . By whnt k 1 n d of a n  attachm e n t  
o r  c o n n e c t i o n ,  call a l t� \"cr and 8 wh e el b e  so arrange d 
t h a t ,  by turning the w h e e l  alw ays in o n e  directi o n ,  t h e  
lever w o uhl m o v e  U\J a n d  d o w n ? 1 .  Proba bly such a n  
arrange m e n t  wo ul d a n s w e r .  Any reliable s t o v e  dealer 

will  ti t  I t  u p  for you. 2. A cam a n d yoke would ellect 
t h c  d e s i re d  o hj e c t .  

'1' . n .  q .  J 1'. says : 1 .  I h a v e  u sually cleaned 
my m i n i a t u r e  engines w i th emery cloth : w h a t  i s  t h e  best 

wur to clean out any emery which may lul.\�e fallen f n t o 
t h e  cylinder,  s t eam ways,  e tc ? I usually p o u r  alCOhol  
o r  b e n z i n e  to kill  the o i l ,  and then l e t  running w a t e r  
t h r o ugh , Is there anything bette r ? 2 .  Is w a t e r ,  charge d 
with o xalic aci d  u n t i l  It  will  take up no more,  t o o  .trong 
for c l e anin g brass ? :1 . I s i t  n e cessary t o  clean a n d  pol
I sh with w h i t i n g ,  o r  w i l l  l ea the r  alone be .umclent ? 
·1 . What is a b o u t  t h e  p rop orti on of muriatic acid and 
a l u m  l u  gold co lori n g ? Will the brass re q uire to be 
wa she d  with water when colored with muriatic act d an d  

alum ? 5 .  W h a t  kind of bronzing can b e  e a s i l y  a p p !l e d  
t o  b r a s s  like that u s e d  o n  gas tlxturcs ? 6 .  W hat ki nd of 
gi l t WR,h can be easily a n d  IIrmly applied to I ron ? 7 .  

What coloring o r  laequer I .  applied to t h e  bra . s s n a p s  

an d window r a i s c r s  w h i c h  w e  see i n  cars , and which l o o k  
a s  i f  they w e r e  take n  o u t a f t e r  b e i n g  CBst,  the rough 
cdges filed oft, a n d  then dipped into somethin g ?  "That 
I s  a g o o d  lacq uer to apply to bra ss , already polished, to 
ke c p i t  b ri gh t ?  A. 1 .  Ta k e them apart, c o v e r  the p i e c e s  
w i t h  o i l ,  and w i p e  c i ea n .  2 .  W e  thi nk not.  3 ,  The ad
di t i o n  o f  whiting will probably b e  an Improvement . 4 

6 , 7 .  You will  tln d  directions about gold coloring, on 
p age ·13 ,  c nrre nt volume.  8. 5. S ee p.33!,  Yol. 29. D is

s o l v e  8 o un c es of s e e d  l a c  i n o n e  quart o f alcohol . 

J. B. G. ask s :  In an article in your :So, 24, 
vo l u me 29, OIl  the v e n tilation of t h e  Senate Cha mber, i t  
I s  SOl i d  that the e xhau s t apparatus takes the all' froII< the 

u p p er part o f  th e r o o m ,  wh ich I s  c o n trary to t h e  phll o s · 
o p h y  entertained by m an y tn t h i s  part of the country .  
In de e d , a l 1  t h e  b ui l din gs I k no w  o f  h a v e  t h e  a l l' taken 
from openings i n  t h e  fl oor, t h e  idea o f conrse bei n g that 

the vitiated atr, being heavi e r than pure air,  Is  more 
easily taken from th e tiO O l" ; bes i des t h e  warm air from 
the regi s t e r s ,  r i s i n g  i m m e d i J. t e l y  t o  the u p p e r  part of 
the r o o m ,  i s  n o t  d r a w n  o u t before having p e rformcd its  
work.  What Is your o pi ni on ? A ,  I t  Is  I mp o.sl ble to 
give a general rule as to w h ere the fo ul air  o f  a room i s  
t o  b e  Uri.1Wn oft", i n d e p e n d e n t l y  o f  all  o t h e r  con Sidera
t i o ns . The all' may be h e ltted before It Is forced Into the 
room ; und if a curre n t  1s e s tabli sh ed from the b o r  
t o m ,  t h e r e  I s  n o obj c c t i u u  t o  rem oving the air f r o m  t h e  
t o p , 

H, J. asks : 1 .  Is it common for persons to 
l o se t h e i r  memory by frigh t ? I wa. blown up on a s tea'P' 
b o a t  some y e a.rs ago , b u t  n o t  Injured. and have n o t  had 
my memory since . 2. I was on board a boat and the 
w a s  blown u p ; I am p o sitive there was a full . up plr o f  
water in her b o U e rs .  T h e r e  were s o m e  p � r s o n s  sta n 4fng 
w i thin 3 fee t of th e b Oilers,  and some Imme diatelY 
o v e r  Ul e m .  Some 25 w e re kflled and woundcd, yet no ne 
wa s scalded . What became o f  the wate r ? A , 1 .  S c h  
action occaSionally t a k e .  place,  b u t  we h"rdly thInk 
that It Is  common . 2. T h e  h ole may have blo Wll o u t  I n  
t h a l o w e r  p a r t  o f  t h e  boiler.  

B. F. T. asks : Has any person a patent 001 
t h e  application of paper p u l p  to heated .urface.,  a. n o .· 
c onductors of heat,  as 0 11 steam bOilers,  pipes,  e tc ? 2 .  
C a n  i n d i a  rubber b e  dissolved in w a t e r  80 8M t o b e  
m i x e d  ''''ith e t h e r  su bstances a n d  b e c o m e  d r y  and hard ? 
A. I .  We b el i e ve there I. such a p at en t . 2, N o .  

R. II. as ks :  How is paper prepared so that, 
whe n written with an iron stylus, t h e  e lectrical cur 
rent will dl . colo r I t ?  A. Dip common printing paper In 
a s olu ti on o f  ferrocyanlde o f  p o ta.slum. Th e passage 
of electricity through the paper, thus prepared, make. 
blue marks , the s al t being ' c onverted In to Prus.lan 

blue . 

J dtutifit �mtritau. 
N. O. J. asks : 1 .  If I have a round timber , J. S. asks : What has become of the boiler 

o ut of which I want to cut a rectangular beam, h o w  c a n  I te.tlng board ? " I  .ent them a .afety valve for trial, and 
lind the .ideB of the beam expre •• e d  In function o f  the would Ilke to kn o w  what they are doing . " A .  They have 
diameter o f  the t imber ? 2. Wha t I .  the form'll .. f o r  the . u.p ended o p erati on. un til 'p rlng . 
expansion of water by heat ? 3. 1.1 Gan o t 's U Physics " S H k 0 h d f 1 k d' d 
there are the follo wing formula •• by D r . Matthl essen : 

• .  as s :  n w at ay 0 t 1e wee 1 
V t = 1 - 0 '00000253 (t-4) +O'0000008389 ( t - 4)'+0'0000000. 

;;eptember 21 , IBl7 , fall ? A. S unday. 

7173(t- 4)3 between 40 and 32° C/. and Y t :  0'999095 + P. asks : How can I remove oil from a print-
0'0000054724 t' + 0'00000001 126 t3 between 30 ' and 100" C.;  I ed paper ? A . Appl y  p o wdered French chalk , made I n t o  

but I t  Is  not explai ned what I s  mean t by V a n d  t .  A.: a paste with water and allo wed to d r y  o n  the sp o t . 

The side of the greatest square tlat can be Inscribe d  In F. A. B. sends the following recipe for 
a c i rcle I s  U' 707 o f  the dia me ter . 2 .  The IIrst formula bl a ckboard compo.ltlon ; Alco hol , � gallon ; gum Bhel·  
m . y b e  thUB translate d :  If w e  call  t h e  v olume of a lac ,  � lb . :  l ampblack, � l b . ;  Venice turpenti n e ,  4 0zs . 
given weight of water, at a t em p erature of 40 c ent t- DlsBoh'e the shellac In the a lcohol , and add the o th er Ill ' 
grade, unity, t h e  volume at a llY o ther tempera t ure,  t, gredlen t s .  If I t g e t s  t o o  thick, t h i n  with alcoh o l .  
between 40 a n d  820 ,  Is  equal to o n e ,  mf nu @ 0,00000· 
253 times the given temperature, dlmlnl.hed by 4 ,  

+ 0'0000008.389 times the square o f  tbe gi..-en tempera

ture, less 4, + 0'000000071 7� times the cube 01 the given 

temperature, less 4. The translation of the other l orm ula 

is similar. Vt in the fil'st member of the equation means 
the volume a t  the temperature, t, which temp erature 
I .  to be substituted for t In the secon d  membe r . 

A, R. asks : How small in size did Newton 
.ay that o u r  globe c o uld be pressed o r  squeezed to free 
i t  of i t s molecule s ? A .  We do n o t  remember tha t New
ton ever made such a stateme n t .  

p, p, asks : What is the principal difficulty 
in running band s a w s  i n  ordinary lumber mills, and 
why are they not used more extensively ? Is !l o t  the 
power req ulre'; t o  drive a band saw less I n  proportion 
t o width o f  k erf, the rate of sawing b eing the same ? 
A. The band .aw Is comparative l y  a recent Invent i o n , 
but already It Is being largely Intr') d u c e d .  We do n o t  
t h i n k  there a r e  an y great dlmcultlcs In i t .  use . T h e  
p o w e r  required Is n o t  l e s s  t h a n  with a prop erly arranged 
saw of the ordinary k i n d ,  

W, R. G, asks : L In calculating the power of 
water wheels,  i s  there any th i ng allowed for frict1on ? A. 

Generally ,  yes.  

R. S. F, asks : Is there such a thing as a re
cording dynamometer for usc on s team e n gi n e s ,  water 
wheels, and othermot1ve p o wers ?  A .  We be licvc tb ere 
arc such machi n e s .  but they have not come into gencral 
use o n  Rccount of their complica t i o n s ,  e x p e n s e s ,  e t c .  
The lI e l d  I s  .t\ll o p e n  for the Inventor w h o  c a n  produce 
a better device . 

D. M. L, asks : 1 .  How is the monthly aver
age of a thermometer obtained ? O n  some days, a t  th e 
hour of observat1 o n ,  iL i n d icates above zero an d a t  

others b e l o w ,  2 .  What Is the mean average o f  the fol· 
lowing record for ten days : l s t , too above ; 2d,  8 "  above ! 
3d, 30 below ; 4th, 40 b e l o w ; 5th,  20 a bo ve ; 6th , 50 above; 
7th, 1 °  below; 8th , 8° b elow : 9 t h ,  9' above;  10th , 4 ° a bov e ' 

A, 1. Take the algebraic .um of the readi!1g', and divide 
by the ll u mber . 2.  The mean temperature ,  a • •  h own hy 
these obsel'vations, = (10 0+8° - � o  _ 4 ° +2°+5° -1 ° _ 8° + 9 °  
+4' ) + 1 0 = 2'2 0 above zero. 

D, M. A. says : A board is 12 feet long and 
l inch t h i c k ,  .A t  o n e  end I t  I s  4 i n c h e s  w i d e ,  a t  t h e  o th e r 
e U !l l� Inches w i d e .  Where must this board be c u t  I n t o  
b e t w e c n  t h e  e n d s  s o  as 

to have t h e  8 a m e 
a m o u n t  of lumb er In 
each p ie ce ? A. Let A 

B C D represent the 
board. Suppo.e the 
problem t o  be s o lved , 
a n d  that E F, or b , 
drawn at a distance , x , 
above C D, divide. t h e  
board I n t o  tW9 e q ual 
parts . It i s thus re
quired t o  lind t h e  val u e  
o f  x .  It Is  easy t o  . e e  
that If t h e  .Ide. o f  the 
board were continued 
1J.p ward. until  they 
m e t , as at G,the length 
would be IB feet ,  W e  
then b a  ve a triangl e ,  

G C D ,  with a line, E F ,  parallel  to the b a s e ,  C D ,  H e n c e  

216: 2 1 6  - x . : 1 2 : b ,  a n d  b = 1 2  -
1
� ' H aving fOllnd the 

top and hlght of the pi ece , E F C D,  w e  ca n  calculate 
the area, i n  terms of the Sides,  o n d  make this equal to 

half tbe area ot' the Iboard. Then (1 2 -�) X x = 576, Solv

Ing this equation fol' x,  w e  lin d the hlght above C D, a t 
which the board must be c u t ,  Is 4 fee t ,  7 Inehe. , ne arly . 

A. L. asks : Can you tell me how to stain 
hard w o o d  In imItation of ornamental klu ds ? A. ThI s 
.ubject Is a very com plicated o n e ,  and a full de.crlptlon 
of t b e  processes would occupy t o o  much of o u r  space.  
Your best course w o u l d  be to obtain a good b o o k  o n  the 
subject . 

M, asks :  What is a good metal that can be 
melted o v e r  a charc o al fire , b e  easily dressed up for m a 
k i n g  m o d e l s ,  and wi ll be q u i t e  s t l fl  w h e n  cold ? I have 
been using lead, tin,  and antimony, but think that p er· 
haps ! do n o t  get righ t proporti o n s ,  A. Increase the 
lead to make the alloy softer , a n d  vice t'ersa. 

A, B.  P. asks : How can I make an amal
gam for an electrical machi n e ? A . . Take zinc 1 oz . , 
grain tin 1 oz . ,  mercury (hot) 3 ozs . S t i r  w e l 1  together, 
and p o wder w h e n  cold. �I1x with a little tall o w . 

A, Z. B. asks : 1 .  What tr.;atment should 
paint bru.he. b e  subjected to so as t o  keep them from 
getting hard an d ·matted t ogether after usi n g ? A ,  Soak 
I n  IIn.eed 011 and waoh the 0 1 1  o u t  with s oap y  water, 

F. A, R. asks : 1 .  What are the meanings of 
the term s ,  golden number,  solar cycl e ,  and epact, fo und 
In a n  almanac ? 2 .  Ho w Is coal tar made ? 3 .  How I. 
apple whisky made ? A .  1 ,  Th e cycle I .  the p e riod of 
time after which the same days of the week re cur o n  the 
same days of t h e  year. This period o f  the s u n  (solar 
cycle) 18 28 years, and of the moon's changes 19 s olar 
years, The golden number I. the number of the year I n  
the cycle . To tlnd the g o l d e n  n u m b e r  a d d  1 to the dat e ,  
a n d  divide b y  19.  T h e  remainder is t b e  n umber . Thus 
1874+1 = 1 875+1 9 = 9 8  and 13 remainder. The epact is 

the moon'. age at the end o f  the year ; and If we take 
the epact correspondtng to the year's golden num

ber,  we can obtain the dates of the D ew m o o n s ,  and 
thence t h e  date. of )<;as te':, Lent,  a n d  Whitsun tide.  2 .  It 
Is a bY'product of t h e  dl s t\llat l o n of coal,  as  I n  making 
illuminating ga., 3, By the dlst\ l l a t! o n  of cider. 

L. J ,  0, asks : What are the use and mean
ing o f  the markl!l over certain l e L ters,  as i n  Profess o r  
Orton's letter. ? A .  The marks you refer to are th e ac
cents on the letter n (iI) In the Spanish language , The 
eflect of th e  accent I.  th e  same as If g were before the n 
In Freneh, ao l n Bologna (prono un ced Bol onya) . Thus 
in Spanish , canon i8 pronounced can yon , p enas , p en 
y8s , e tc , 

p, P, P. asks : 1 .  What makes a person 
shak e  when having a chm ? 2 .  Wha t cau.es the cold 
and h o t  feelings during a chill ?  3 .  When d eath I s  
cau.ed by a congestive c h \ l l ,  w h a t  p a rt of the body i s  so 
all'ected that I t  causes death ?-G . B .  asks : 1 .  H o w  i s 
the deep scarlet color of the geranium 1I0wer produced 
o n  wax ? 2 .  Ho w can I prevent white wax from turn . 
Ing yellow ?-S, B. R. ask. : How can I dye fur. ?-A. G' 
P. ask. : Which I. the largest pump In t h e  world ?-J . S . 
ask s : Can any o n e  estimate the annual cost of the art!· 
IIclal llgh t used al1  over t h e  world ?-T . �' . ask . : How 
can I remov e  the smell of c od liver and ca.tor o i ls  ?-J . 

H .  a.k. : H o w  I . .. hygro.cope (a p aper alteri ng I t s  color 
With the hum Idity o f  the atmosp here) m a d e  ?-G. P .  Z .  
&.k. : I s  there any remedy that w\ll remo ve hall' from 
any part of the face ,  without leaving any p e rmanent 
mark or .Ign. of i ts a pplica tion ? 
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The Editor of the SCIENTU'IC A�IERICAN 

acknowledges, with much pleasure, the re 
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upon the following subj ects : 

On a Specific for St.  Vitus' Dan ce. By A. S 

On the Phonetic System. By A. F, 8.  
' 

On a Mathe m atical DiscO\'pry, By 'r. F. 
On Ventilating a Church. By H. 
On a 'l'heor;v of the Origin of  tIlP Holar  

System . By C. D .  
On L u n a r  Acceleration , By J .  H. 
On Mi nerals in Tennessee. By A, D, M. 
On Steam Power i n  Philadelphia, By L,  B. 
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-Z . T . D . 
Correspondents In different parts of the country a.k : 

Who makes the b e . t  breech· loading s b o t  gun ? Who 
.ells machine. for making buttonhead rive t s ? Who 
makes kiln. for bu rnin g  charcoal ? Who mak e s  mill·  
.ton c dres.lng machin e . ? Maker. of the above articles 
w i l l  probably promote t h e i r  Interests by advert ising, III 
rep 1 r , in th e HCIENTIFIO AMERICAN. 

Corre.pondent. wbo write to ask the a ddre •• of certa in 
man ufacturers, or where sp ecified articles are to be had , 
also those havillg goods for sal e ,  or wbo w tl n t  to nnd 
partners. should send with their communications an 
amount .umclent to cover the cost of publication under 
tbe head of U Busin ess and Personal " Which i s sp ecially 
de vo ted to such en q ulrl e • • 
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Index of Inventions 
FOR WHICH 

Letters Patent of the United States 
WERE GRANTED IN THE WEEK ENDING 

January 6, 1874, 
AND EACH BEARING THAT DATE. 
[Those Dl$rked (1') are rels.ued patent s , J 

All' COOling, A .  Muh!" . . . . . . . . . . . . . . . . . .  , . . .  , . , . . . . . .  146 ,267 
Alkalie s ,  package for c a ustic,  H. B, Hall . . . . . . . . . . 1 46 ,179 

Artl.t's lnk .Iab, W. Ke ullel . . . . . . . . . . . . . . . . . . . . .  , . .  U6 ,IB7 

Auger bits,  die for forming , J .  S wan . . . . . . . . . .  , . . . .  1 46,21� 

Auger co upling, earth, W .  W. Jllz . . , . . . . . . . . . . . . . . 14 6 ,257 

Bed bottom, Briel & Krieger . . . . . . . . . . . . . . . . . . . . . . . . 1 l6 ,227 

Bed bottom, Deal & Robb . . . . . . . . . . . . . . . . . . , . . . . .  , . .  1 1 6 .125 
Bed bottom .prlng , D ,  W, Whitaker . . . . . . . . . . . . . .  , . 146,299 

Bedstead and cri b,  C. Morgan . .  , . . . . . . . , . . . . . . . . . . .  1 16 ,265 
Bed.tead, etc" Invalid,  1. M.  Rhodes . . . . . . . . , . . .  , . .  146 ,28 1 

Belt tightener, S. L. G o u l d  . . . . . . . . . . . . . . . . . . . . . . . . . .  H6. 132 
Bl1l1ard regl.ter , C , F .  Washburn . . . . . . . . . . . . . . . . . . .  146,21B 
Bit .tock, C h andler and Folsom . . . . . . . . .  , . . . . . . . . . . 146 ,123 

Boller, e tc . ,  l ocomotive, N. F, B, J)e Chodzko . . . .  146,171 

Boiler water feed, e tc . •  M .  Heeve . . . • . . . . . . . • . . . . . . .  146,H5 
Books, fastenlng l .aves l n ,  L .  Mes.er . .  , . .  , . . . . . . . . 1 ·16 ,26 1 
B o o t  counter stiffener, J .  L. Hatch . . . . . .  , . . . . . . . . .  146.252 

Boot heels ,  G, W. Keene (1') . • • . , . . . . . . . . . .  , . . . . . . . .  5,72� 

Boot h e el , forming, G. W. Keene (1') . . .  , . . . . . . . . . . . 5 ,T23 
Boot heels, e t c  .• nailing, ,J . J\1, Wat.on . . . . . . . .  , . . .  146 ,152 

B o o t  s o l e c u t t e r , H ,  T .  Marshall . .  . . . . . . . . . . . . . . . . . .  H6,261 

Bolot, sole far, Pebble. et a l . . . . . . . . . . . . . . . . . . . . . . . . .  146,276 
Boring apparatus, etc., earth, C. Pontez . . . . . . . . . . .  146,�02 

Boring machi n e ,  G. Gardn er . . . . . . .  , . . . , . . .  , . . . . . . . . 1-16 ,246 

Bottle stopper,  W, T .  Fry . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,129 

Bridge l ink bar, J. Chri sti e  . . , . .  , . . . . . . , . . . . . . . . . . . .  146 ,165 
Brus h ,  stove blacki ng, Inglis  & Pinkerton . . . . . . . . 146 , 183 

Button. , etc. ,  J, F. Bap tero.se . . . . . . . , . . . . . . . . . . . . .  146 ,223 
Cage, bird, W. O. Grover . . . . . . . . . . . . . .  , . . . . . . . . . . . .  146,21 9  

C .. m seetlonal , J .  lo'. Malllnckrodt . . . . .  , . . . . . . . . . . . .  146 ,193 

Car axle,  l ubricating, P .  Bauer . . . . . . . . . . . . . . . . . . . .  , . 146 ,1 60  
C a r  coupling, X .  Krapf . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . 146 ,134 
Car coupling, F. Thorpe . . . . . . . . . .  , . . . . . .  , . . . . . . . . . . . 146 ,214 

Car coupling, A.W\11son . . . . . . . . . . . . . . . . . . . . . . . . . .  , . , 14 6.154 

Car spring , railroad, J. W. Evans . . . . . . . . . . . . . . . . . . .  146,23B 
Card for w rapp ing thread, H. Sutro (1') , . . . . . . . . . . .  5 ,725 

C arpet fa.tener, F, Graff . . . . . . . . .  , . . . .  , . . . . . . . . . . . . .  146 ,249 

C arrl age , chlld 's , L, P. 1'l bbals . . . . . . .  , . . . . . . . . . . .  , . .  146,215 

Carriage Beat, H. W. Qui nn . . . . . . . . . . . . . .  , . . . .  , . •  , . .  146,278 

Carriage t o p , J .  Catrow , Jr . . . . . . . . . . . . . . . . . . .  , . . . . .  146 ,2 30 
Carriage top,  C .  A, Dearborn (1') . . . . . . . . . . . . . . . . . . .  5 ,720 
Chuck, W, H, McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,262 
Cigars , machine for molding, n, Dombrowskl . . "  146,126 

Clamp, 1. Kenney . .  , . . . . . . . . . . . . . .  · . . . . . . . . . . . . , . .  , . . .  146,190 

Clamp ,  J. F. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . 146 ,207 

Clam p ,  11001', R. C .  Davidson . .  , . . . . . . . . . . .  , . . , . . . . . . 146 ,170 
Clock dial, J, De Laforgue . . . . . . .  , . . . .  , . . . . . . . . . . . .  , 146,236 
Clothe. dryer, F. Lvford . . . . . . . .  , . . . . . . . . . . . . . . . . . .  146,260 

Clov er, e tc. , t hra.hl ng, Lippy et al . . . . . . . . . . . . . . . . . 146,1<l7 

Coal , etc.,  discharging. J. Foreman . . . . . . . . . . . . . . . . 146 ,242 

C ooking apparatus , A . E . Nel tz . . . . . . . . .  , . . . . . . , . . . , 146,142 

Corn cob .eparator, Galt & Tracy . . .  , . . . . . . . . . . . . . .  146,245 

Corset, G. L .  Eason . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  1-1u ,12i 
Cotton plants , .prlnkllng, W .  1'. Robln .o n . . .  , . . .  146 ,205 
Cult1Ys tor , sugar c a n e ,  Yon Phul & :Mallon . . . . . . . .  14fj .21  
Cur.ain tassel clasp,  A. A .  Lothrop . . . • . . . . . . . . . . . .  1 � u , 1 3  

C urve scrfber , r .  K e n n e y  . . . . . . . . . . . . . . . . . . . . . . • • . . . .  146,180 
Cutter, rod, D .  S.  )lerr1 t t  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-113, 1 :1.-; 

Dental plate., alloy for, E .  COll way . . . . . . . . .  , . . . . . .  1 46 ,�33 
D l gg ur,  potato,  R.  B. E v a n s  . . . . . . . . . . . . . . . . . . . . . . . . . 14G,17J 

Dlgl<er , p o ta to , H . Strait  . . . . . . .  , . . . . . . . . . . . . . .  " . . . .  146 . H �  
Drill c h u c k ,  H .  M .  Olm s t e a d  . . . . . . . . .  , . . . . .  , . . . . . . . . .  141; ,143 

Duster handl e ,  etc.,  E. M .  Fo rre ster . . . . . . . . . . . . . . . .  IJ6,128 
Egg carri er , M .  A. Frankllu . . . . . . . . . . . . . . . . . . .  , . . . . . 1 -16 .24:1 
E l e v a t o r ,  i c e ,  J. S .  J ohn s o n . . .  0 • • • • • • • • • • • • • • • • • • • •  0 146,25S 

E1evat0r,  water, T. J, Christy . . . . . . . . . . . . . . . . . . . . . .  � 46,231 

Engine,  s t eam , Field & Co tton . . . . .  , ' ,  . . .  , . . . . . . .  , .  I j 6 ,23� 
Engine s ,  packi n g  for steam, \\�. Besch l�e . . . . . . . . . .  HIi,1�2 
Faucet,  compreRsioIl , J .  T .  Hayden . . . . . . . . . . . . . . . . .  146,253 
Fertilizprs from w a s t e  l iquors,  B. F. S h a w  . . . . . . . .  1 t6,285 

Flue cleaner, H .  Fr(>eman . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ·16, 1 ';6 

Flue clean er, H. -Frceman . . . . . . . . .  � . . . . . . . . . . . • . . . . .  l!G, ljj 

Fl ue cl eaner , I.I . F re e m a n . . . . . . . . . . . . . . . . . . . . . . . . . . .  U 6 . 1 i 8  

F o r k ,  h o r s e  h a y ,  E . �\ [fshler . . . . . . . . . . . . . . . . . . . . . . . . .  Uti.HI;; 
Forms , cu tting i rrcgula r, J. P. Grosvenor (r) . . . .  5,721 

Frui t gathere r , W, F. Towns " . .  " . . . . . . . . . . . . . . . . .  146,15 1 

Furnace m ouths , arch iron for. T .  Sh ar t s . . . . . . . . .  146,147 
Furnac e ,  portable,  J .  C. Brewer . . . . . . . . . . . . . . . • . . . .  1 4G.226 

Gage for e dgers , S .  Taylor . . . . . . . . . . . . . . . .  0 • • • • • • • • •  14ti,2�::l 

Ga. nipp l es , bolding,  L .  W .  StockWe l l .  . . . . . . . . . . . .  IJ6,29! 

Glmp , c overing s t l'ands for,  R. C . Alton . . . . . . . . . .  l.J.6,2:C!� 

Grain b l nder , Cn lberts on & Edgar . . . . . , . . . . . . . . . . . .  H6,WD 

Grai n ,  rubber for sepa ra ting , Andrews tt ai . . • . . . .  1-16 , 1 5" 

Grinding machine,  W. J .  Reaga n . . .  , . .  , . . . . . . . . . . .  1-16 .27� 
Grmding roll s ,  mu ch i ne for ,  N. Gllvi t . . . . . . . . . . . . . .  1-16,Ui 

Hamlller eyes , form i n g , H .  H. \Yarren . . . . . . . . . . . . .  1 .1 6,2 1 7  

Harro w ,  whecl,  E B a y l i s s  . . . . . . . . . . . . . . . . . . . . . . . . . . .  U6 ,:.!2·i 
Harvestcr,  J .  Beach . . . . . . . . . . . . . . . . . . . .  o • • • • • • • • • • • • •  14fi , 16 1 
Hatch way , sel f· clos mg , W. A. Mo rri son . . . , . . . . . . . 14 6,H l  
Hemming, e t c . ,  attachment f o r ,  .J . T .  J o n e s  . . . . . . . 1·1H,18;J 
H inge , A .  O'Keefe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � I J(j,:no 

H o o k ,  wl l i tHetre e , J . Bchel . . . . . . . . . . . . . . . . . . . . . . . . . . 1 40,121 

HOIspshoe h l a n k ,  J .  Hussell  . . . . . . . . . . . . . . . . . . . . . . . . 1 Hi.UIj 
Iro n ,  p u d d l i n g ,  F . A .  L (' Iuurlu . . . . . . . . . . . . . . . . . . . . . . 1·W,2:19 

Jack,  li fti ng . E o ll . C U m l) . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 I 6 , �35 

,J a c k ,  l I ft i ng, H. 1"ale . . , . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  \.16,303 
J e w eler's  hinge s t o c k  die, I I .  X. Pugc . . . . . . . . . . . . 0 HI.i,2i2 
Lad{! e r  lire esca p e ,  M .  Pa.re n t  . . . . . . . . . . . . . . . . . . 0 • • • •  11(j,'�j4 
LUlll p ,  s h i p ' I'\ ,  Hinrichs fl at . . . . . . . . . . . . . . . . . . . . . . . . . . H6, 1 80 
L e a t h �' r ,  crimping',  Tho m ps on et al . . . . • �¥ • • • • • • • • • •  UG ,2 1 3 

Lo c k ,  bag, D . •  J .  H i l e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-16,282 
L o c k ,  c o mbi n :l. tion , A.  E.  P i ckle . . . . . . . . . . . . . . . . . . . .  Htl ,tOl 

Lock for dra we r � ,  t! l c . , .J . Palm cr . . . . . . . . . . . . . • . . . .  lHi.273 

Lock, seal, J. C .  W a n ds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 0 , 2 9 6  

Lock, permuta t i o n ,  'V. K o c k  . . . . . . . . . . . . . . . . . . . . . . . 1 · W , 1 9 1  

L ocomo tive wa te r  s u p p ly , \V . . E. Pra l l .  . . . . . . . . . . . .  U6,2i7 

Loom shed, G. Cromp t o n ,  ( r) . . . . . . . . . . . . . . . . . . . . . . .  5 , 7 1 �  

Loom shed , ti. Crom p t o n ,  ( r) . . . . . . . . . . . . . . . . . . . . . . .  5 ,719 

Mechantcal movemen t ,  H. Fresc . . . . . . . . . . . . . . . . . . .  14G,:! l,l 

Mechantcal mOYCllw l l t ,  J. "�o o l f  . . . . . . . . . . . . . . . . . . lHi ,301 
Medical comp o un d , P .  H u n t e r  . . . . . . . . . . . . . . . . . . . . .  HG,133 
Me di cal comp o u nd ,  T·: . 'V . O t)('r,  . . . . . . . • • • • . • • • • • . • •  H6 ,199 
Medical comp o u n d ,  J .  'Y . 1'alhna dge . . . . . . . . . . . . . .  146 ,l!9  

MUting ma chi n e , D . S l a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . .  l.J.li ,28i 
MoldI n g crucilJle s ,  P. 'VUkeH  . . . . . . . . . . . . . . . . . . . . . . .  t.lG,2'20 
�l u'lc h o l d c r ,  . h e e t ,  ! l . l l .  & G . � .  La dd . . . . . . . . . . .  146.IU� 

::Music l c a f t urllel ' ,  \V . I I .  K m g  . . • • . . . . . . • . . . • . . . . . . .  11U,15S 

Xall , p fct ure, .J . O .  Niles . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14G ,2fi!I 
Xeck tie shield,  S .  H .  Ei sc ns ta c dt . . . . . . . . . . . . . . . . . .  1 W , l , :� 
Nut mach in e , S .  H. "'right . . . . . . . . . . . . . . . . . . . . . . . . . .  l-lli ,3tf� 
O p t l cal lllusions,  T .  W, T ob in " . . . . . . . . . . . . .  , . . . . . .  1 16,2�:! 

Orcs,  e tc . ,  samp l 1 ng, .f. C o l l o m  . . . . . . . . . . . . . . . . . . . . .  l l tl , 1 ti7 

Pai nting broom I i . ntlle.,  ,J. Heif. . . . .  , . .  " . . . . . . . . .  , H 6 ,20 1 

Paper bags, l Iluk 1 n g ,  C. '1'. Pll ckcr . . . . . . • . . . . . . . . . . .  1-J6.2i L 
Paper c u t t i n g  m a c h i n e ,  T. D. D o o l c y . . . . . . . . . . . . .  lH i ,:.!37 

Paper lining m a r h i n e ,  B. F ,  Fie l d . . . . . . . . . . . . . . . . . .  I 16 ,2411 

Photographic back gro u n d ,  P. C .  Xason . . . . . . .  , . .  ).16 ,196 

Pipes a nd tUbing,  W. V . Phll l l ps . . . . . . . . . . . . . . . . . . . .  J JG.lI� 

Plan e guide , W .  H .  Shipe . . . . . . . . . . . . . . . . . . . . . . . .  , . .  ).16 ,208 
Planter, cotton and corn,  B. 1'-'" Hardwick . . . . . . . . .  ltG ,25L 

Plo w , winged,  I .  A .  llen e dl c t . . . . . . . . . . . . . . . . . . . . . . .  1-lli,225 
Pocket boo k , safe ty ,  G. B. C l arl�e . . . . . . . . . . . . . . . . .  1 -1 6 ,232 

Powder keg, X. Tenney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J ·Hi ,150 

Press,  wine a n d  c I de r , H .  X .  Ho ugh t on . . . . . . . . . . . .  J . 1G ,181 
Propulsi o n , IHarinc . •  J .  S . .!'\lor t o n  . . . . . . . . . . . . . . . . . . 1 - 16 ,266 

Ht:gulator,  draft, J . .\1 . Adolp h u s . . . . . . . . . . . . . . . . . .  1 ·1 6 ,221 
Hoadw 8 y � ,  e t c . , SIl O W  fro m ,  C. G. \\t u t e rb n ry . . . . . llG ,2 1 !) 

ROOfing, m etall ic , A. G a t e a u  . . . . . . . . . . . . . . . . . . . . . . . 1 ·1 6 , 1 30 
Roofing t i l e , B. �l o lIl c n th y . . . . . . . . . . . . . . . . . . . . . . . . . .  ) .I6 ,HO 
Rubber a n d  cloth r o l l e r ,  H .  B . H ugu nl ll . . . . . . . . . . . .  1 4 6 ,t55 

Saddle a t t ach m e n t ,  gig, A. Gill iam . . . . . . . . . . . . . . . . l·Hi,l :11  
Safe, fur, R . H .  Miller  . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  J J6 ,189 

Sash balance, J .  J . C o w ell , ( r) . . . . . . . . . . . . . . . . . . . . . .  5,717 
Sash fast en e r , J ,  G .  S p a t h c l f  . . . . . . . , . . . . . . . . . . . . . . . .  1 4 6 ,211 
Sash pulley, )! . X C I ' O I l  . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  H6,1�7 
Saw m1ll , feed w h e e l  for, J .  Kerr . . . . . . . . . . . . . . . . . .  1· 16,186 

Scraper,  foot,  K. C. Burna p . . . . . . . . . . . . . . . . . . . . . . . . 1·1ti,228 
Screw c u tti ng machine,  J ... . 'V. S t oc kw ell . . . . . . . . .  14(i ,2HO 

S p para t o r ,  or(", .J . C Ol l OIll . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 � 1j,16b 

Sewlng macbill e ,  T .  K . Heed . . . . , . . . . . . . . . . . . . . . . . . .  H 6 ,�83 
Sewi n g ma chi ne cast er , .J . A. St an sbury . . . . . . . . . . .  1-16,289 

Sewing machine cover, \Y. C . Wendel1  . . . . . . . . . . . .  , · J .l6,29S 
Sewfng machflle watcr motor,  O .  J .  B ll ck us . . . . . .  1 46 ,1 20 
Shaft tug, J. V. Hagon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1·Hi,203 

Shirt, under,  O. P. Flyn t. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H 6 , 1 75 

Shovel,  tire, Dodge ", Ell i s  . . . . . . . . . . . . . . . . . . . . . . . . . .  l W,172 

Sign , alterable, L. Xlc la nder . . . . . . . . . . . . . . . . . . . . . . .  1 ·I G ,268 
Soda w a t e r  a p p ara t u s , J. W, T u fts . . . . . . . . . . . . . . . .  1 ·1 6 ,2'H 

Sower, guan o ,  C .  Sma l l w o o d  . . . . . . . . . . . . . . . . . . . . . . . .  1 ·16 ,288 

Sower, seed , J .  n. XiXOIl • . . . . • • • • . . • • . . . . . . • . • . • • • • • •  1-16,11;8 
Spin dle s t e p ,  B .  H. Jen k s . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 .18 1 
Spinni ng machine bolster,  F o l l e t t  &, :!?ot tcr . . . . . . .  1 .. Hi,2.J.l 
Spool1 n g machi n e ,  S. K. Smith . . . . . . . . . . . . . . . . . . . .  1 40,21 0 

Spring, su sp e n de r, G. IC. W i ngfi e l d  . . . . . . . . . . . . . . . . .  146,15!i 
S te reoscop e ,  revol vin� , .J . 'V . Cad w e ll . . . . . . . . . . . .  146,1 6·J 
Stereotype block h o l d e r ,  J. Brys on . . . . . . . . . . . . " . .  1·16,163 

Stone, dreSSing, G. W .  Weatherhogg . . . . . . . .  , . .  " "  1 4 6 ,297 

Sto ve , port able , F,  A .  Schroe d e r  . . . .  " . . . .  , . . . . . . .  , 1 W ,283 

Su.pender spring , G .  Ie W l n glle l d  . . . . . . . . , . . . . . " 14[; ,155 

Swing bar, adj u.tabl e ,  Cameron & Talbert . . . . . . . .  ).1 6 ,229 

Tablet, drawl n g , �1 . Willson . . . . .  , . . . . . . . . .  " ,  . . . . . .  1 ·16,300 
Thlll coupl ing, E .  P. Conrlcl<. . . . . . .  " , . . . . . . . . . . . . .  J .I6 ,12� 

Tool hand l e ,  W. H. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 6 ,263 

Toy, G .  B .  AdalD s . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . .  , . .  1 ·1 6 ,157 
Trace fastener, Rombaugh & )le8rs . . . . . . . . . . . . . . .  146 ,206 

Tran'pl anter, F .  B, Abb o t t  . . . . .  , . ,  . . . . . . . . .  " . . . . .  , 1 ·1 6 , 1 56 

Trap , anima l ,  C .  Schweizcr . . . . . . . . . . . . . . . . . . . . . . . . .  14 (j ,�8-l 

Tra p ,  lIy, M cCre ary & C ri s t . . . . .  , . . . . . . . . . . . • . . . . . . .  1,U;,19� 

Twine h older , H u n t l ey & E sty . . . . . . . . .  " . . . . . . . . . .  1 46,2511 

Valve, steam regu lating , .J . E .  'Vat ts . . . . . . . . . . . . . . .  1 <10,153 

Vehicles, wheel fo r, F ,  H. Brlnkkotter" . . . . . . .  , . .  146.162 

Vehicles, wheel for, W .  C o rris . . . . . . . . . . . . . . . . . . . . . .  1 4 6 ,234 

Vehicles,  whp.el for, C. H. Guard . . . . . . . . . . . . . . . . . . .  1<16,250 
Vehicle.,  wh ec l for, C. D.  W. l n wrlgh t . . . . . . . . . . .  " 1 46 ,295 

Velocipede , G. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  H6 ,1 59 

Washer, orc,  E .  Pau l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,275 
Washer or b uddi e , ore,  J. C o l l o m  . . . . . . . . . . . . . . . . . . 146 ,166 

Washlng machl n e , D . W, L l n n  . . . , . .  " . . . . . .  " . .  " . .  146,135 

Washing machine, F ,  E ,  Smith . . . .  " . . . . . . . . . . .  " " .  146,209 
Water wheel , tur bi n e , �f . W. Obenchaln et al. , (1') 5 ,724 

Wlndlas. and crank brake,  H. �f, Ho wa rd . . .  , . . . . .  146,182 

Wind wheel , A, T, Page . . . , . . . . . . . . . . . . . . . . . . . . . . . . . 1 46,200 
Wrench , H. P. flood . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  146,254 
Zinc from fum e . ,  re coveri ng, H. Sieger . . . . . . . . . . .  ).16,286 
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�citutifi' 
!!4!!!!22! __ __ � ____ _ 

APPLICA'l'lONS FOR EXTENSIONS. 

Appl1catf ons have been duly flIed, and are n o w  penalng 

for the extens10n of the follo wing Letters Patent. Hear · 

Ings up on the respective applica tion. are appoin ted tor 
the days heretnafter mentfoned : 

3 ,017.-,J .  Slat er and H. S. Blatt.  Sandy Lake, Mercer 

co unty, Pa . ,  U .  S .  Improveme n ts on sied brake s ,  

c a l l  d "  Slater's S l e d  Brak e . "  Jan . 20. 1874 . 

27,731 .-C LOTIIES WRINGER.-E. Dickerman . March 25. 
27,82 L-E xTENSION L ADDE R .-G . B. Mickl e .  �Iarch :l5 .  

2 7  S::::l .-Il An\EsTER.-L. C .  Heese . March 25. 

27,R :�L-S \\"- R EPING M ACll INE .-R . A. Smith . March 25. 
2',8 1 6 .-BELTING .-H . Un,lerwo o d .  M arch 25. 
27 852.-H AUVESTING MACUI NE . -B . F. W i t t .  March 25. 
27.8j5.-·�'h GiiT L I G lrr R:B:FLECTOR .-J ;Wyberd. )Iarch 25. 

27,Q60 .-L o OM .-J . C .  C ooke . )lurch 'l5.  
27,866.-COTTON BALE T I E .-J. :Mc�l u rtrr. March 25:  
2S, lOj.- F:rn.aT BASKET.-J . K .  Park. Ap ri i Hi .  
2S,l75.-SCAllDA_RD FROO.-"\V. H o ffm a n . Aprtl 22 . 
2R,48S .-RATTAN )!ACIllNE.-L . Hull . Mal' 13. 

EXTEXSIOXS GHANTED. 

26,78:'i.-WASTE COCK .-G . ,Yo Robert son . 
�6.822,-TENO" CeTTI.sG TOOL.-L . A. D o l e .  

DESIGN� PA'l'ENTED. 

j'.O� 3.-ST .\XD .ASD B hACKET ::\L\TS. -L. B ushn ell , New 
B e u fo rd , M d. S 3 .  

7.OS t . - C n l LDREx'� C .\ RRI AGES .-J I� . Brown , Boston,  M .  

'; ,09.1 to 7 ,0!12.-C .\ n p E T s . - I�. n. C a ll1 p b l! l l ,  L o w e l l , Ma.Si.  
7,0J3.-K x o n  AXD HosJo: .-'V.Gorm a n ,  N � w  Brltai u ,  Co nn . 
7,')9 1 to 7 ,076 .-C AnpET�.-A. H c a. l d ,  Philadelphia , Pa . 

'; ,O.l7.- 1' E ,\ (; A X I ST E U .-E . I l n n U n g t u n ,  Ne w York ci ty . 
7,CKl3 - C A RPET .-C . S, L 1 1 1ry,  Lo w e ll , Mass. 

7,099 . -CARPET .-D. �l cXa ir , L owe l l , !\!a� s .  

7,10�).-IIANDLE SOCKET.-J . S .  Ray , East H a d d a m ,  Conn. 
7, 1 0 1  & 7 , 1 02 . - i' V P E S  -l� . S,n l t h , Phi ladel phia,  P o. .  
'.IG:l . -HANDLE HOCKET.-W.�!.  S m i t h ,  We st M e rlden , C t . 

TRADE M ARKS REGISTERED. 
1 ,59t .-GAG E  TUBES . - F. .  II. AshcrMt, Boston. Mass.  

1 ,592 . - \VU I S K Y .-K r:'!-' (4 e r  & C o . ,  Phi l u d e l phla, Ps . 

1 .5J:L-SnOES -'1'. C . 'Va l e s & Co . •  B o s t() n , M ll s s .  

1 ,59t-::;Aw8 -"\" ll r e J e r  & C o . ,  M i d d l e t o w n ,  N .  Y. 

�CIl ED U I,E O F  PATE:S T F E ES. 
On each CaVt·&t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 0 
Un ('ach Trade )!ark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2;') 
On H i l n g  each ap plica t i on for a Pa t e n t  (17  years l . $ 1 �  
On I s s u i n g  e G. c h  original Patent  . . . . . . . . . . . . . . . . . . . . . .  820 
On a p p e fl l  t o  Examincrs · l n - Ch i ef . . . . . . . . . . . . . . . . . . . . S 1 0  
( In a p peal t o C o m m i s s i o n e r  o f  Patent� . . • • . . . • . • • • . .  $20 
On II. p p l i c a t l t l D  t or Rei8�ue . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
On Il p n l i cft ti o n for Extension of Paten t . . . . . . . . . . . . .  8flO 
On g"rt\ n t t n �  t h e  E x t e usl on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.50 
O n  fi l ing a I) i � c l a f m('r . . . . . . . • • . . . . . . . • • • . • • • • . . • • • • • • .  $ 1 0  
Oil a n  ',p pl l ca t lon f o r  DesIgn ( 3 )\  ye ars) . . . . . . . . . . . .  $ 1 0  
O n  a l , p l i c a t l o n  f u r  DGsi�n (i  years ) . . . . . . . . . . . .  , . . . . .  $ 1 �  
O n  a p p i t ca t i -Jn f o r  DesI gn ( 1 4  yenrs) . . . . . . . . . . . . . . . . .  $30 

i S pecia l l y  reported for the Sef en ti flc Amcrl can .l 

CANADIAN PATENTS. 
LI'iT OF P ATEXT8 GRANTED IN CANADA, 

JAXUARY 1 3  TO JANUAl\Y 20. 1873 . 

2,997. - T .  Pi p er , Hamilton,  O n tario . Improvements o n  
t readl es f o r  8 e \Vin� mach in es , cal le d H Pi per ' s 1m· 
proved Spr i ng Cln tch for �(' w in g :Machi n e s . "  J a n .  13, 
1 87.t . 

� ,!U"' .-l . G ra.n t ,  Shub en aca di e , Hants county, Nova Scoa 

tin.  I m p r o \' c m e n t s  i n  m ach� n e f o r  clean tng tracl< s  
from 811 0 W ,  called " Gran t 's Sn o w Plo w ." .Jan . 1 S , 1874 . 

:J ,993.-'V. \Y. Byn n ,  S. Grose a n d  �r. Harp er , al l  of W hI t by , 
Ontarl ) c o u n ty, On t ari o . Machine for m an ufac t urIng 
t h e  Rlats  of d o o r  a n d  wi n d o w weather blind roI l in g 
s I ms \v i th m e t a l  c l i p  bellrlng�,  cltlled "' Byan's Bl1nd 
� l a t  )!a chi n e : ' J a n .  13,  1874.  

:l.()(lO.-W. W . llrn n ,  S. Gro.e a nd �1 . Harp er, all of Wh i t· 
hr, O n tari o c o u n ty,  O n t � r l o .  I mp ro \'erne n t s on w i n
d u w  a n d  d o or w ea t h e r  b l i n d s ,  c'l-l I e d " Byan's Improved 
,"cll P L1:tn B l i n d . "  .J a n .  13 , Ih7.t.  

:l,OOl .-T . �ey,  Glenallen,  'Vcll i ng-ton county , On tari O ,  
u s s i g n e e  o f  J .Smal l , of same place . Improvements o n  
h orse p o k e R ,  c a l l e d  • . N cy's lmp ro ,e u Dextcr Horse 
Poke . "  .Ja ll .  1 :1 .  1:::J7.1.  

n OOL-\V. Se l l e rs , Ha vcrh i ll , E sse x c ou n ty , Ontario . 
I m proveml'nts on lawn mo w ers , c alle d I< S e l l e rs '  Lawn 
M o w e r . "  J a n . 13, 1 87 1 .  

r: ,003 . -A .  Ro dg "rs , �Iusk egon , MURk egon co unty , Mi ch . , 
Ii .  S. I n , p roYcmentR on m a chi n e for s a w i n g  l a ths . 
Jan . 13, 187 L 

3 ,0) : '-A. Ho dgerH, Muskpgon, Mltskegon con nt:r, M Ich . , 
G . S. I m proYem e n ts i n bala ncc cran K s , call e d  I I  H.odg
ers' Balance e rnn l{ . "  Jan. lH, 1 874 . 

:l,005 . -A .  Bodgers,  M n sJ,eg-oll, ?\-f u skego n co unty,'Mt cb . , 
U .  S. :\I ach me for canting logs, call e d " Rodgers ' Log 
Ca n t ing :\fachf ne . " Jan . 13 , 187 1 . 

3,000 . - 1 .  S. Adams, "\V e s t  R 'lxbury,  Norfolk c ounty, 
:\[as9 . ,  l: . 8 . ,  as s i �n e e o f  1. C o l l c o t t ,  o f  s a me place. 
I m n rovc'm'!nts  O Il k'l l ei d o scop es ,  ca l l ed U The Adams ' 
All t om ,l t ic Kaleldosc opcs . "  Jan . 1 3 , 1874. 

3,OJ i . -).I . I I uw 1. IH1 H .  P .  D i bb l e ,  liew Haven , N e w  Ha
ven, C o nn . , U. S .  Im!lroYem e n ts o n  machtne for 
thre :l dt l l g t w l t s ,  cal l e d  OJ H l n e  a n d  D i b bl e 's Bolt 
Threade r . "  Jan. la,  1 87 1 .  

;�,(lJ3.-T . F .  C J n k l ln , F o n d  d n  Lac, F o n d  d n  L ll c c o u n t y ,  
Wis . ,  U .  S .  I m pro \"(� m e n t;s o n  the c on s trn c t i on o f  
smoke s t ac ks o f  l o c o m o ti v e  e n g1n('s and o t h e r  e n g i n e s ,  
c a l l e d " C o n k l i n ' s  f l u e l  E conomize r R n d  Spark Arre s t· 
er , "  .Ja n .  n, 187·1. 

3,00.1.-1. Parky n ,  �I ontrr al , P. Q .  Manufacture of bran 
for t ra n sp or ta t l o n , s t o rage, e t c . ,  C :ll l e d H Parky n 's 
Compre�se u  B r a n . "  �Tan . l:J, 1814. 

3,OO1 .- D .  T .  Casemen t ,  Pa inesvi l le , Lake c�un ty, 0 . ,  U. 

;-:;. I m provem e n ts o n  p ressure regul ato r for ftu1ds, 
r a I l e d " C a. s e m e n t 'd rrc Bs ure Hegulator f o r  Fluids . "  
• T a n . 1 3 ,  1 8U . 

3 ,0 1 1 .-5 . �L : G l'e,  -:\hdls on , :\I orrl s county, � .  J . ,  U .  S .  
I m provement o n  o f l  preserving n a v e  on b o x  for axl e s 
i n  c o m bI natt on w i t h  h i s  tm prove d axle to be u s e d  i n  
m e ta l l ic h u b s  or h e a rers,  ca l l e d I f  Mc Gee 's H u b  f o r  
Veh k l es , " J a n . 13,  187.1 . 

3,OU . -J .  Hally,  Va l l cy ftel d . Be.uharn oIR . P . Q. Apparn. 
ra tus for t h e  e xcavat i on o t' p e a t , calJed " The Ironclad 
Peat Exca va to r . " J a n .  t:l, 1874 . 

S,O I � . -F . C u lhall , \\ridder S t a t I O n ,  B o s an q uet , Lamb ton 
eounty, O n t:lri o .  I m provem e n ts o n  m a c h i n e ry for 
o p 'i ra t l ng s e map hore � i gna.1 E\ , ca ll ed t. C ulh an 's Pat e n t  
�ernllphore Signal . "  Jan.  1 3 , 1874 0 

S ,O I .J .-B. Ruter, Fa rIb'lu l t , Hice c o un ty, M i nn . ,  U. S .  
I m prove me nts o n  mac h i n e  f o r  drlJssing flour . ca ll e d  
. .  Ruter'S F lo ur D r ess i ng M lch ine . " J an . 20 , 1874 . 

8,015 .-,J . Da.vis,  J .  Arms tro ng a.nd D. D a V i s ,  a l l  of Pit ts· 

to n ,  Luzprne coun ty, Pa . Impro vem en t s on process 
for tanning, c alled U Davis and Armstrong's Tanntng 
Process . "  Jan . 20, 18U . 

S,OI6 . -E .  E ,  Brewer, Do uglas , York county, Ontario . 
Improyements in churns,  called U Favorite 
Churn . I I  Jan , 20, lSi!. 

S,0 1 8 . - A. .  D .  McMaster, Rochester, Monroe county, N .  

Y . , U . S . Improvements on sto ve boards, called U Mc·  
M as ter's Improve d Stove Board . "  Jan. 20, 1814. 

S,OI9.-W. n. Rogers , New London, Conn .. U .  S , .  a nd D .  
L .  Caven , S tratford, Ontari o .  CombIned cbeck n u t ,  
calle d " R'lger'd a n d  Ca.ven's Co m b in e d C h e c k  N ut . "  
Jan . 20. 1874 . 

3,0"20 .-W. Wilson,  IIamtlton ,  Ont ari o . Im provem en t In 
ra il way s witch e s, call ed H WI l son 's Safety Hall  way 
S w itch . "  Jan . 20. 1874 . 

3,O:!1 . - S .  John!'!oll , Jasper, Steuben c ('l unty, N .  Y . ,  U . S .  

Improvements i n  inser ta ble s .\ w  t e e t h ,  c a l l e d " John· 

B Oll'S Insertable Saw Teeth . "  Jan . 20 , 181 ·1 . 
3,m . - C .  Kinney, London, Ont!l.rI o .  Impro v em ents on 

n n t  lock, called ,I Ki nn ey'S L o c k  N ut . "  J an . 20, 1 87 1 .  

3,023 . - R .  E l m sley, Toron t o ,  Ontari o .  Indicator for reg· 
t s tertng the t I me occup ied I n  playing gJ.mes u p o n  

b i l liard table s , called H Elms l ey's BUllard Marke r . " 

J n n .  20. 18.4 . 
S,OH . - D .  T. Ca.seme'lt, Palnpsvtlle, La '{ e conntY,O . ,U . 8 .  

Improvement& on a meth od of burn i ng f u el an d gen 

er3.ti llg Bt en.m , called I I  Casement'8 �le t ho u of Burning 
F u e l  a n d  G�n eratlllg Stcam . "  J a n . 20, 18i4 . 

2,0'l5 . - J .  W. B o ok wal te r, Sprlngileld, Clark county, 0 . ,  
U . H .  I mprovem e n ts o n  stea m gCIlt>ra t o rs,  ca l le d 
" Bo o k w:,lter's S te am G p.nerat o r . "  J a n .  20, 1874 . 

3,026 .-L. C o te , S t .  Hyacin th e , P. Q. Impro ve me n ts o n  
a m a chtne t o r  formlnK boot and shoe stiffe n ers. call e d  
" Co t e 's Rt>tary :M!l.chlne f o r  Shaping S tiffe n ers . "  Ja n .  
20, 1 8 1.1 . 

3,O'J7 . - fo' .  H. 'Vh.ttman, HarrlsoD , C u mberland c ou n ty, 
�Ie . •  U . S . ,  assi gnee o f  E .  H .  �VO OdSUUl, South B o s to n ,  

)f lBB . •  U .  S. Im�roved block Ilttlng machi n e ,  called 
. .  Wo odBurn 's Bloc k F I t tIng Machine . "  Jan . 20. 1870. 

3,G'l8 . -J . He witt,  Grf msby, Li ncoln coun ty, On tari o . 
I m p rovements on sad and tlutlng tron , called " Queen 
I ron , " Jan . 20, 18 j4. 

S,O<!9 . - I .  He w i t t . Grlm,by, LIncoln county. Ontari o .  
I m provements o n  tl u ting plat c s ,  called • •  Un I ve rsal 
Iron . "  Jan. 20, 187-1 . 

3,030 . - 1 .  He w itt , Grlmsby, Lincoln county, Ontari o ,  
I m provem ents on gl os� l 11 g s n d  fl u t i n g  iron,  called 
I I  Home Iron , "  Jan . 20, 1874. 

3,031 .-H .  Frank, Pittsburgh . Allegheny connty,  Pa .•  U .  
S .  I m provements o n  rege nerative gas furn a ccs , calle d 
" Frank '.o:I Hegenera t tve Fllrnaccs .  II Jan . 20, 1874 .  

3,032.-11 . F rank, Pi t tsburgh , A llegh e ny c oun ty , Pa . , 
U . S. Im prov e ments on fi l e  for c o ns t ruc t t n g f u r n a c 
es,  c a l l e d  U Frank 's F urnace Brick . "  J a n . 20,  1 87.1 . 

f,033 .-U. Fr1n k , Pittsburg h ,  Allegheny co unty, Pa . ,  U .  
S .  I m ;:> rovements o n  h o t  bl ist  oven�,  callt' d  I I  F ra nk 's 
H o t  BlaBt . "  J a n .  20. 187 1 .  

3,03 1 . - 1 .  P .  Magoon a n d  II . F .l. t rban ks , S t .  Joh n sbury , 
Caledonta c o u n t y ,  V t . , U. S. Imp roYcm'.mta o n 10'  
C O!Ilot t ve feed water h e a t ('r, ca l le d I I  :,ta.<;{ o o n 's 1 m ·  
pro ved L o c o m o t i v e  F e e d  'Yater Heat er . " ,Ja n .  20, 
1871 . 

8,fJj7l . -.J . We st and O. �1 . Parker , C rest on , Uni on c oun t y , 
Io wa , U. S. Improvement on B t '�l\m b e l l  rl n ger� ,  

cs.l1ed " West's a n u  Parke r 's Steam B e l l  Ringer . "  .Jan . 
�O. 157 1 .  

3,036 . - E .  n .  W hi t n ey, Bolton, Broome county, P .  Q. 
Improvem en t on ven eer cu tt ing macbt nr , cal led 
" Whi tney 's Im proved Veneer Cuttf.> r . " Jan . 20, 1874 . 

3,037.-E . R. Wh i tney , Dolton,  Broome c o u n t y ,  P. Q . 
Improvements on p rInt i n g t y p e s  or blocks ,  c al l e d 
" Whl tnpy 's Glass '!' y p e . "  Jan . 20, IS7L 

3 ,038 . -J . )lcCullum , Ne p ean , CarI B to n county , Ontari o . 
Improvement on pota to diggers , calle d " McCullum's Im p roved Potato D i gger . "  Jan.  to, 1&74. 

3,039 . - W .  S .  Hun t er and C. C. Col by, Staustead, St.n· 
stead coun ty , P. Q. Improvement o n  t h e  m a nufacture 
o f  paper , called " llun ter'd Fabri cate d Pa per . " J an . 

8,JJd.�r: Scotleld and J, B, Wal t .  Gran d Haven. O t t awa 
county,Mf chigan , U  .S. Improvement on Ironing t able s ,  

called " Scofi eld's Iron ing Table . "  Jan. 20. 1874 . 
3,041 .-J. W. Whitney, Cleveland , Cayuh oga county, O .  

U .  S .  Improvement o n  s h oulder braces and fi u spend· 

e rs combtned, called " Whitney's Shoulder Brace and 
S uspender Combine d . "  Jan. 20, 1874. 

3,012.-I.  HeWItt,  G rl msby, Lincoln c o u n t y ,  Ontari o .  1m· 
provemen ts on s moo thing band , gl o ss ing and tlu ti ng 

iron, called " King Iron . "  J a n .  20, 1874 . 
3,043 . - 1 .  Lyons , Chlppawa, Wella n d  county, Ontario.  

Improvemen ts in metal plates for wearIng on the heels 
of b o ots a n d  shoes, cal led U Lyon s ' Rev erslole Heel 
Plate . "  Jan . 20, 1874 . 

3,0·U . -J . M o rriS, J..1ve rp ool , E nglan d . Improvemen t s 
on machines for finishing printe d she e t s  of paper, 
called " M orrts' Printers' Finishing l!achlne . "  Jan . 
20, 1874 . 

3.045.-"' ,  Corris, Rochester, M onroe county, N. Y . ,  U. S. 
ImproYemen t s on carriage hubs, called II Corri s ' lma 
proved Carriage H U b ," Jan. 20, 1874. 

3,046.-C. Wolt , Roches ter , Monroe county, N.Y. , U .  S .  
Improvemen t s on bedstead fastentngs, called " Wolf's 
Improved Bedste�d Faste n ing . " Jan , 20,  Ib74 . 

S,047 .-P. Hllern c ,  San FranCiS C O ,  S a n  FranCisco county,  

Cal. ,  U. S ,  Improvement on a "\Vh.ter F il ter, called 
" Buerne's Water Fl1ter . "  Jan . 20, 1874 . 

3,048 .-P. Bruce , A uror8 , ¥ork county, Ontari o . Improye· 
ment t n  the construction of buil di ngs , called H Bruce's 
I m proved ConstructIon of  BuildIngs . "  Jan . 20. 1874 . 

St049 .-J, J. Howell,  Brantford, Ontari o .  Improvpment 
on outsi de sh utter h inge , call ed h Ho wol l 's Outstde 
Shutter H inge ." Jan.  2 l ,  1874. 

3,050 . - N .  Cl ement , dit La Riviere, Mon trea l . Ameliora· 
tionlJ aux ferrure.s p'J1tr ptmdre leR portell de charIJ, 

called II Ferrurelt Amellorees de Noel Clemell t ,  dit La 
Rit'iere pour Portel! de Ckar8 . I t Improvements in 
iron fixtures for hang-tng doors to cars,  called " Noel 

Clement dit La Riviet'e'8 1nxtures for IIan ).. ing Do ors t o  

Cprs. " J R n  21,  1�74 . 

S.051 . - E .  A .  G oode •• Philadelphia. Pa, .  U. S. I m prove· 
ments o n  8ewln� macb i n e s ,  cnDed " The Goodes' Fancy 
Stl tcb S e w Ing Machi ne , "  J a n .  � 1 , 1874 . 

S.052.- L .  S. John son & M. G. J ohn son . Cor t lan d , Cort· 
land county. N. Y., U.  S .  Improvenlen t s on artic l l'� of 
food , to w i t : t h e  prepara.tion o f  beef for table u s e ,  
called I f  J ohns o n 's lle ef Compound . "  Jan . 21, 187,1. 

3,053. -E. P. Ri chardson , Lawrence, Ee · e x coun ty , Mass. 
Im p ro vemen t in ma ch i n e  for s e w t n g  h os e , called 
" Hichard s o n 's Improvrd Machtne for Se wing !Iose . ' ,  
.Jan . 2 1 .  187 1 .  

HOW rfO OBTAIN 

Patents and C aveats 
IN OA.NADA . 

PATENTS are now granted to inventors 
In Ca nada , without d : stinct ton as to the nattona 

&' I ty o [  the applleant. The proceedIngs to o b tain 
patents In Canad a. are nearly the same as tn t h e  

UnIted Stat.s. T h e  apl'lIo.nt I. requIred to tur 

�tutti'nu. 
n i sh a model,  w i t h  spccificat1 0 n  and drawingli in d u p l i ·  
cate.  I t  Is also necel:lsary f o r  hhn to stgn a n d  make 

attldavlt to tbe or'glnallty of the Invention . 
The total t� xpense, tn ordinary cases, to apply for a. 

Canadfan r�. ent, is  $75, U. S.  currency. Thls iDcllloes 

the gov'Ir:�D1f!·nt lees for the first five years, and also our 

(Munn i:..;, Co . 's) charg@s for preparing drawings, specifi· 

cati ons and pa pers , an d atten ding to the entfre busl n e E s .  

T::'e h older o t the paten t I s  en t itl ed to t w o  extensions of  

the p a t c n t ,  e a c h  f o r  tl v e  y � 8 r s ,  making fifteen years 

In all . 

If tbe Inventor . ssl gn s the paten t, the assIgnee enjoY' 

all the rights  of the I nventor. 

A sm.1l workIng model must b e  furni shed,  made to 

a n y  con venie nt scale . The dimensions o f  the model 

should n o t  exceed twel,e I nch es . 

If t he tnventi o n  consIsts of a composi tion of mat t er , 

samples of the compost tlon,  and also of th e seyeral I n  

gred l e o t s ,  mUEt be furn lRhed.  
Pers o n s  W I10  d es ire t o  appl:r for patents i n  C3.nada a r e  

r e q u e s t e d  t o  scnd t o  u s  ( )lCNN & Co.) , oy exp ress . a 
model w f th a desc r1 rti on , 1a their own language , s h o w ·  

t u g  t u e  meri ts and o perat ton o f  t he tnven t i o n ,  remitting 

also t h e  fet.' s a f'.  a bove f o r  8uch t erm for the pa ten t  u t!  

t h ey w a y  eitcct .  "' e  w i l l  t h e n  mm e d i ti. te l y prel' U l e  t h e  

urawlngs an d spfclflcatton,  a n d  send t b e  latter t o  t h e  

a ppl ican t f o r  his �xam l n a t i o D , 8igna t u r e ,  and atttd a v 1 t  
I t  rf.>qutres f r o m  four t o  t w e l y e  w e e k s '  t i m e ,  after com 

pl ett on of the papers, t o  obt ai n the decI s i o n  of t h e  Cana· 

d i an Patent Office. Remit t h e  fe es by cbeck , dra f t , o r  

.postal order . Do no t s e n d  the m o n e y  l n  the b o x  w i t h  

m o d e l .  Give u s  your name in  tul t , m i d d l e  Dame tucluded 

Ioyentions thal have a lready b e e n  patented I n  the 
Un1ted States for n o t  more than one year may a l s o  be 

pat e nt e d in Canad a .  

On ti l ing an appl i cation f o r  a Can a d ian patent.  t h <  

Commissioner c a u s e s  an e xamin at ion 9 S  to the n o v e l t y  

and ut1Itty o f  the in v en t i on . If  fo u n d  h c k i n g  i n  e i t h e r  

o f  these p art iculars , the ap p llcll tl o n wOl be rej ec t e d , h J  
w h1ch casc n o  port ion o f  the fees patd wIll b e  r e t u r ne j 

to t h e  appllcant . 

Invt' n t ors m�y t emp orari ly spcure thefr Improve

me nts I II Can�da by filing caveat8 " expent!e there of , $3.; 
In full.  

For further I n format i o n  about Can adia n patents,  a s ·  

stgnments,  etc.,  address 
MUNN & CO�. 

37 Park Row, 
N e w  Y o r k  

VALUE OF PATENTS , 
And How to Obtain Them. I 

P r a c t ic a l  H in t s  t o  In v e n  t o rs .  
ROBABL Y n o  Inve stmen t o f  a small S:lm 

of money brllJgs s. greater rcturn than the 

expen�e tncurred tn obtatn!ng a pat en t , even 

when the lllvent10n i s  but a. small one. Large 

inventions are found to p ay correspondIngly 

well. Th e names of Blanchud, Morae, Bige

lo w , Colt, Ertcsson , Howe, �lcConnIck, Hoe 

and o thers ,  who have amassed immensc for· 

tunes from their tn,pn t t o n � ,  are w r l l  known. 

And therc are thousands o f  others who h fl  ye 
):eal1zcd large S UIDS from theIr patents.  

M o r e  t h a n  FIFTY TnOUSAND Inventors have ayalled 

themselves of the lervlces of MUNN & Co. durIng the 

TW E :-I TY.SIX years they have acted as sollc1tors and 

Publishers of the SCIENTIFIO AMERIOAN. They stanu at 

the head In this clas. of business ; and theIr isrge corp' 

i)f asstst an ts, mostly selected from the ranks of the 

Patent Office : men capable of rendering the best sl'rvfce 

to the tBventor. from the experience Pl 8CLlcallyobts.fnpd 
while examiners In the Patent Ottlce : enables M UNN & 
Co. to do everythi ng appertaining to pat ent s BETTRR 

Bnd CHEAPER than any other re l l ablc agency . 

HOW TO 
OBTAIN 

This Is the 
clOSing In· 

q u l r y  I n  

n carly eve· 

ry letter, describtng some 1nvent1on which comes t o  this 
otllce.  A p08it!'ve a.n s wer can only be had by presenting 
a comple te appl1cat t on for a patent t o  the Commissionel 
of Pa tents . An application conSIsts of a Model ,  Dra w ·  
Ings, Petition, Oath, a n d  f n l l  Spec!tlcatlon.  Various 
ottlclal rules and formali ties mu.t also be observed. The 
efforts of the inventor to do all this business hImself are 
g{'ncra lly without 81lcceS8. After great p erp lt:xf ty an d 
delay, he Is usually glad to seek t b e  aid of p ersons exp e· 
rienced I n paten t bUSIness , and have all the work done 
over aga1n .  The best plan ts t o solicit proper advtce at 

the begtnning. If the parttes consulted are honorab le 
men, the inventor m a y  s a f e l y  c o n fi d e  h i s  tdeas to them : 
they will advI se whether the 1mprovement Is probably 
patentable , and will give hIm all the di rect i ons n eedful 
to protect hi s rights. 
To Mak.e an Application Cor a Patent. 

The appllcant tor a pate v '  should fu rnish a model o f  

hts invention if  susceptiblc of one , although sometimes 
i t  may be dispensed with ; or, ff the invention be a ch ern. 
teal production . he mnst fnr,, ' sh SAmples of the tngredi· 
cnt s  of which h1s compos1 tlon consists. These should 
b e  securt"ly packed, the l nvent o r's name marked on t hem 

and sent by express, prppat d .  Small models, from a dis 

tance , can otten be sent chen n e r  b)' matI . The safebt 
way to remit money ,ts by a draf t or postal order, on 

New York , payable t o  �h\.o <.)rdcrof �fUNN & Co. Persons 

who li,c tn I emote parts o f  the coun try can usually pur· 

chase drafts from their m erchants on thefr :Kcw York 

correspondents. 

F'orel.:n Patent l!l  • 
The population of Great Bri tain Is 31.000.000; of France . 

37,000,000 ; Belgium , 5,OOO,OCMJ; Aust rta , 36,000,000 ; Prussia ,  

40 ,OOO,CKX>,and Russia , 70,lXX),(XX). Patents m a y  be s ecurea by 
American citizens tn all of these countries.  Now Is the 

time. when bm!iness 1 s  dull at home , to take a dv antage Of 

these tmmense foreign tlclds. �l echanlcal improvcmen ts 
of all kInds are a l ways In deman(1 In E urope . There will  
neTer be a better time than the present to take pat en t s  
abroad. We have reliable busincss connections w t t h  t h e  
princi pal ca pi tals of Europ e . A large ,h are of a l l  t b e  

patent! secured In foreign ,pountrtes by Am ericans are 

obtained tllrough our Agen cy . Address M OliN & Co., 3i 
Park Row. :Kew York. Circular. with full In formation 

on foreIgn patents, furnIshed Iree.  

Caveat •. 
Persons de�trfng to 111e a cavea t cnn have the papers 

prepared in the shortest t ime,  by sen dI ng- a sketch a n d  
de�crip t l on of the inven t i o n .  Th e Government fee for 
a cavea t IB  UO. A pamphle t of advice regardi n g  appllcs 

Uon! for pa tent8 and caveats ts furntshed graUs, on ap· 

pl!catlon by man. Addre.s MUNN & Co . 37 Park Row 
New York 

FEBRUARY 7, I 874·] 

Value of' Extended Patenh. 
Dtd patentees realtze the f a c t  t h a t  t heir i B n'Ht i oIls are 

l1kely to be more produet1ve of profit during" the se ven 

ycars of exten"ion t han t he first full term fur WlllCh t hc ir 
patents were granted, we think more would a,all tllCllla 
selves of the extension pri vilege. Patents grant cd pnor 

to 18ijl may be exten�led for seven years, for the bcnefit 

o f  the h n ; e n t or, or o f  his beirs in case of the tlecca l::lc o f  

fom cr, by due ap pli cati on to the P a t e n t  O tli c c ,  n i n c t y  

days before the terminat ion o f  th e pat ell t .  T h e  exlenued 
t i m e  t mses t o  thc bene fit u f  t he inYClltor,  the assign ees 

under t h e  ti r s t  terIll having no ri ght s u llder the cxten ::-wn 

except by s p ccl a l n g r e em e t l t .  The G overn m e n t  fe e for 

an extension Is  Hoo, and i t  18  l! e(' I ' � Hury t hat good pro(cs· 

sional scn-ice t e  o bt ain e ,l t o  c o n d u c t  the bu si ness 1)c fore 

t h e  Patent 01t1ce.  Full i n fo rm:l l ion H� to exte n sion;>, 

may bc il9,d by addrcss1ng )!v:-rx & C o .  �\'; Park Ro w , � (' w  

York. 
Trademar k s .  

A n y  person or firm aom1cl led i n  t n e  Gnt t e d  S t ate�,  o r  

an y fi r m  or corporation refiidlng in allY fo reign C O UIHry 

where s t rn l1ar pri vi leges are extended to c i t izens  of t h e  

Un i te d S t a t c s ,  m a y  regi s ter t h e i r  i.1cHignl! UI1l1 o b t a i n  pro·  
teeHan.  T h i s  is  v e r y  i m port un t t o  manufac t u re)'!:! i n  t h is 

cO lin trY , un d  e q u allY !:lu to fe rClglU.:rb. For full p a r t J cl1 •  

lars a ddress :111'x:-r & c o  . . 3 ,  Park H o w ,  � c w  'l o r k .  

Design Patents. 

Foreign destgn ers and manufacturer!' ,  w h o  spnd good� 
to thts roun try, may secure pa ten ts here u p o n  t h eir new 

pa t t erns , all d  thus pre v e n t  o t h ers from HllJrH :at tn g or 

se11ing t h e  same goods i n  thls Dlur k e t .  

A pa ten t f o r  a design may be gran t e d t o  n n y  person 

whether c i t i z e n  or a li en , for any n e w  a u d  origi na l design 

for a man u fact ure ,  b u s t  . � t ll t ll e ,  [l I t O  re l l e v , ' , 01 tJ3 -l  r e l it' f ,  

a n y  n e w  a n d  origI na l d e s i g n  for t ile  prin t i n g  0 1  w o o len 

sI 1k, co t t oll ,  or other t lt brl cf'. , an y  n t' W  R il l !  original im· 
prebSJOll, orn a m t-! u t, pattern, o rt ll t ,  o r � . i Cl l;n' ,  r o  t ,e 
pri n t eu , p a i n t e d , (�!lst , or o t ll cr w i M e  p l a c e d  011 or workcd 

into any article o f  m a n u f a c t ure.  

Desigll pa ten t fl are eq u a lly n �  I m p o rt a n t  t o  (' : t tzens 3f1 
to foreigners. For f u l l  p:lrt i l' ula rs �end for pamphlet to 
MU'NN & Co. ,  37 Pari, How, �('w York. 

Coplel!l oC Patents. 
Persons desir1ng any patent issued trom 183(j to Xovem 

ber 26, 1867, ean be R u p p l i e d  w i t h  oitlc1ul copies at a rea!l;· 

onable COf:'lt,  t h e  price uepen(liu;,{ u p o n  the ext en t  of draw 

ing!'! an d length of � p e c1 llca t l o n .  
Any p at ent i8slled sin cc }; o vrmher 2'i ,  l)ol(i7 ,  a t  w h i c h  

time the Pa t e n t  O ffi c c  Comtnl' n cl 'd  pri n t i n g  t h e  dra w i J ! {J �  
an d  specifi cat ions , m a y  be h � d lJ} r c m i t t i J l g  t o Uli� 0 1 '  
Il c e  $1 .  

A copy of the claims of  9 Ily p a t e n t  ! s g u (� d  !!! lnce 1836 
wlll be furnl sb e u for $ 1 .  

WIlen o rdering c o p l C 51 ,  p J c li s e  to  rcmi t f o r  tll e !'l a m e  Rij  
above . and �ta[e nallle o f l) n t e n t e e .  t i tl e 0 1  Invt'Il t i o n , H IHi 

date of p a t en t . Adtirefls )llJNN & Co.,  P a t e n t  b o l i c i t o!'8 

37 Park How, � f' W  Y orh. 
,\1rNX & Co. wil l be I lappy to see In,'rn torfl f n  pcrF on 

a t  the fr office, o r  t o  advise thc m by l e t  tcr.  I n  n. l l e a fl P 8  

they Dlay expect un hone8t o/JiJl .on.  Fo[  � u ch CI J1l8Ui  tao 
tion s , opinIons, a n d  advic e ,  no cliar'ye i .�  1nflde. W r i t e  
p latn ; do n o t  use penci l or pal e ink ; b e  brief. 

A l l  bURtness commnted t o  our care, a n d  all  consu l t a 

tions, are kept secret and 8tr ' ctiy ('ontide1I t ·a l .  
In a l l  mattcrs pert ain I ng to p a t l� lI t s ,  SUdl !l � ccnduct ir�g 

mtcrfercIlces , pro('uring e x t e n s i o n " ,  dra wing a�.;:i:':ll· 
men t s , e x a m i n a t i o n �  tnto t h e  y a l i r t i t y  o f  pll t t' n t F- ,  {' t c .  
�peclal cure lUl U �l U c n  t i ou I f!  g- I v e l l .  For I n (Ol"lll a t 1 o n  fmd 

for pam ph l ets o f  in st ruct i on and v d vi c e ,  

Addre ss 
M U N N  &; CO • •  

PUBLISHE RS SCIE.\'T I F I C  A�IE RICAN. 

37 Park. ltow. New York. 
OFFICE I N  WAS H I )O; GT O )o; -Corner F R o d  7th 

H ' reet�. O ODoRtte Paten t  ottke. 

B ack PRiore .. .. .. .. .. .. ..  8 1  •• , .. u l i n e _  
J ludd e PnJlt" - .. .. .. .. .. ..  ' �) C{,IH !'O n U tl t'. 

bnftl'(l ving8 HW!I head fUf1'o'U8fments at the  ,<.«(I , 1e rolt' 11f'l' 
line, by mell8uremellt, ((\' lhp feUe,' l})'f s.�, A drf''I'ti8e)}U !ilt  . .:; 
Jnu."It be. received at IJllulirflUon o!lh'e a8 e({J't!! a8 FI'i(ia!1 
morNing to appear in }l('xl issue 

LATHE & MOR S E  TOOL CO"  
),l u l , n f ac t u rr I R of  

llIACHI NISTS' TOOLS 
\Vercester, lUn��. 

E stabl 1 shed 18;5. :::'t'UU for l l ilJ.�t l'a t ed  CatJlogne.  - - - - - . _._- --

The Welch 
WATER ENGINE 

- 0 -
Th l s  sizp for  � (' w i n g'  \fa·  

clit IH-' s ,  JJ l' n t n l  J . .� r  ti C f' .  Fall f<! , 
&l' . .  Jc e. A r Ul l · t 1 C a l  H J l I l  n t: r· 

1/ ��l�
t 

R l�I��! �l l;J�l'��\):��ll � . D. lfer· 

1\ .  K )1 & M .  ( 0  . •  
_= ...... _"--'� ________ Danuury,  C o n n .  

TO CAPIT ALI3TS AND MECH A N I C �. 
'Vr o ffe r . f o r  S Il ] I' .  a p a r t.  i ll t i�rt'8 r  1 I l  t il e  .Jt 1t · T�()n C i f y  

Irf'Il W o rk s . LlICf tl!d a t  ,Jeffe l t- o l l  el l ,· ,  ,\ 1 0 .  \Y o r k �  I l l ' \\'  
w i t h t n  p a s t  t h l'l'p y e a n"  C a p a c i t y  H u itiei C') , t fo l' l:, f i l l i t ' ll. w i t h 11 w C' i l  e s t a hl 1 :- h e d  t r a d e .  j � jl \ la J  tu f G I I  c a pa e l t �· , J !  
\Yorks, T h e  g'o()( J8  m a d l� e o n s f !" [  1 1 1  ] I -, T [  o r  ' I  l i E  I I I- n· 
IlA I{{) H E A P E !: & �l < l \\' E I{, TlI E �1 I :i '; ( ) U m  G I C\ J X  
THULL , , u r  , E L F · ] H Dl l ' l ); G  S C L K Y  J:A h E ,  " ' l o l l  
l i n e of C O O K I � G  n u d  IJ E l\  T I � :;  S T O -'/ f<; . s u d " l a r g e  
.J O l�B I � G  lu, d H E J>AI l� t ra d e ,  -i t .  LOll i !:; ,  1 25 111 1 1 e 8  E :1 -1 t ,  
be i ng o u '  n edl'e � t  com pe t l tur . \V , l l  � e l l l1 t h i r d  o r  n l ' a 1 f  
i n t t' n' st , or m l:l k :.>  a S t uck C o . , a n a  se l l to go o d I I l t' Tl t- u ('h 
a moun t a s  d('slre d .  Pa l ti (lH  wno defl.lre t o  1n\,e,.t  1II  mall · 
u fn c t url n g in t h e  W e fl t  w i l l  rare l y  ha\'e l'ouch a ruy o r a l�l l'  

Yilr�[}�JgIL\.{���tr�-:��} If�,�;,�\�' fo��,,��tl/,� � ,L\\ n\:i \�i 
Ca pit a l  to P1nJo �t[.�[����: tL-Sr/\��\��IJ�fi·:� ;. fl.�;ld � I� (r';.� � j  o .  
------ -----0 It -• .  ( �  -.- X-A -J-:-� ' - .-

--------------- - -_ .  
1il! i"i 9  E A C H  WEER: A !(

.
c n t s w nn t ". u . p a r t i ( ' u ] " r .  

t;;! ' '''' free . J. W OB l tl & CO . . S t .  L o ti " .  :'1 0 .  

A�lES 
A ) ! E S  Genuine Chester Em-O e r v  w i l l  be l eU Il t: e f l  I n  I H J " c , O I J  a n d  

A 
a r (p,r l+'eh . 1 , 187 1 , 7 c - n t s f O I" f! ) a : m� ,  
a n d 4 ce n t., f u r  flo u r .  LilJer a l  lli ij ·  
eount.i  to t l H�  I ra ll e .  

E .  V' lJ[ ��:r�Il)�;:�e(:� e�\. �·�rk . ----------- --- - -_._- - -
I\
I

O � EY -'W -\' (xES- 1'0 a l l  having s pal'e 
11' t i m e ; tit t o  $ t ·? a d 'lY : 'i.o ll � t 'd n g'  n e ,v ;  p l c a � �\1l r, ; 
l1011 0 rable  i l a. rg(l profi t s : n o  rlilk� i h n lllC or a :) ,  o a d  j lI ay 
or e v e u i n oo ' t h o n s  m a ;  l ll �l. k l ll g- m I U G y .  P,l r t l c 'l l a rs a n d  
samp les Scal ly  w or ( h ' I )  fr{'f' A{' ( jr ( '89  

______ · __ �:.�_I_( !_� I_.: D_._l_l_9_8t�l�_. "(_. '_c_w_Y_-::� 

A �i���I���:N�l��l,l i;rP��e�� �!g1t�:��O��P::���I�i 
containing H s t  B o f  $000 n e w B oapers ,lGd e s t J l l1 ; , t e s ,

. 
t< ll O W  

l
ng the cost o t  advertising'.  M.l1lled free t o  a U  appl1cantli 
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BAIRD' S Niagara Steam Pump. 

CRAS. B. HARDICK, 
S

HINGLE AND BARREL MACHINERY.-
Improved Law's p .. tent ShIngle and Head!ng Ma' 

chille simplest and best In nse. Also ShIngle HeadIng 
and �lave Jointers, Stave l!:qualtzers , Beading Planers, 
TUrnerl, &c. Address T R K VOR. & Co. Lockport. N. Y.  28 Ad&JllI It •• Brooklyn. N. Y.  

The H AWLEY KILN 
for burulng brick. tile. pottery, &c. Produces uniform 
results, avoids inferior stock ; saves fuel. labor and 
time. EU l"Opean Patents obtained. �'or grtVl Ieges at 
home or .. bro .. d . ..  uuress 

103 F!it�n �L ���i'York. 

FOR PRACTICAL MEN. 
�!,�,,�: � � VI/IIJ/lI1//I1I Y .. rr NEW CATALOGUE FRE". --:0:--

�Iv new, revised and en!arged Catal ogue of PRACTI· 

�:�Dt��e
S
�l��s���!�t���:'��:;'E�

g
��h 

8
f��'��11! 

Sm .. n Tools of .. 11 kinds ; .. Iso GEAR WHEELS, parts 
of MODELS, snd ma.terlals of all kinds. Castings of 
Small Latll t�8 ,  Engines .  Slldp. Hests, &c. 

(,OODSOW  & WIGHT�IAN, 
____________ 2_3_C_o_r_Dhill, Boston ,  Muss . with his adur •• , .  

HENRY CAREY BAIRD, 
INDUST R I AL PUBLI SHER, 

H
A�D SA'V MILL-Saves the labor of 3 

401' WALN U T  STRE"T, PhiladelphIa . men. S. C. HILLS. 51 Courtlandt St . . New York . 
--:0:--

]Ioulding, Founding & 

Metallic Alloys. 

The Practical Metal Workers' 
Assistant : 

Comprifolln� \Ietal ! urgic Chemls t.ry ; the Ar t s  of Work
Ing All \l e tals and Al loys ; Fo rgl " g uf Iron and Steel; 
l I'-\.rd (� l l t ll '{  .lnd TemperI ng j Melt l llg and M ixing ; Cast· 
ing tlud "'ound i ng ; Wurks t il 8hcl ·t Meta l ; t he  Pro-
������ �����l

n
tdh'�

l 
���t

t
��n���;

I
��

t
�����:s:!

e
a
t
:�tj +�gl� 

employed bv �le t a l  'Yorkcrs. W ith t he Apv licution of 
the Art of E.lect l'o -M eta l lurgr to  \ l allUfacr urlng Pro· 
cesses ; colleeted f rom OrIginal 80urcefl .  and fn1ffi the 
Wor:":H 01 Hol tzJpffc l , ll p rge ron ,  L" upold, Plumier ,  
X I p l er, Scorf�rn . C l a y ,  Fairbai rn , 8 1 1d othprs . By 
O lh'er I �yrne. A new, revised ,  and improved edit1 0n ,  
t o  which s ad 1cd an  \ppendlx ,  coP ta tn iog the Manu
l aC l ure o f  RU8Blun Sheet I ron .  By John Percv. M.D . ,  
. 1<' H. . �. The � la l l utaCture of Mallcat.le Iron Cast lllgs, 
g��t��g�in\i=����J��
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EngravIngs, i l lustrat ing every Brauch of the Sub-
Ject . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $7.CO 

The Moulder and Founder's 
Pocket Guide : 
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eht ne  F:·arnes, M i l l  Gea.r. Ho l l · )w Ware ,  Ornaments, 
Tr l ll l{ € t� .  Betl�,  and St�\tues ; Description o t  .Moulcls 
1 0r [roll , llronzo: .  Bra�8 ,  and other \l etal s ; Plaster of 
Paris ,  Su i  ptlUr, \Vax, and other articles commonly used \� e 9 r-I�t� l:fr/ct tD � �� d�·�t�u; f t Sl� t�ti:�

e
tl��

n
� o��;�:l�l�n
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Alloya a nd  theIr N a t u re .  With au Append:x contain
ing Hece lp ts  tor AlIoy�, Bronze, Vunlshes and Colors 
for C '.I.At i tU!8 ; also, Tables 011 th'" Str ength and other 
'lual 1 t lcR of Cast �fe · als. My FfcdericK Overman .  
)l 1n iug' E n ginepr, Author o f  " The Manufactu) e of 
Iron . · \ 'Vi th ForCy - twJ I l lustratIons. 12mo . . . . .  $ 1 . 50 

The Practical Brass and Iron 
Founder's Guide : 

A Con ci8� Trp."ltise on Bra",s  FouncHngo, MouldIng, the 
Metals and their Alloys, e tc . ; to which are nddl..; J Re· 
cenf I lr, p ,·o ,,· e m e n t l'l  � f! the Manufac Lure of Iron, Steel 
by the Bessemer Process. etc .. e tc .  By Jnmes Larkin ,  �t��n�������o& ��.!��e��
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edl t lOli ,  reVIsed, w i th ExtensIve kddlttons. In one 
Yolume. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.25 

Metallic Alloys : 
Being a Prao r l c,I Guld . to their Chem:cal and Phy.lcal 

PTL pertles, thei Pfeparation, Co .. .Ilpoel l i on ,  and  U �cs. 
'lrau� la ted from ' he f1'rench of  A. Guettler, Enaineer 
and D i r  ctor o f  Founderh s ,  Author uf t o La Fouoer ie 
en Francr ," etc . ,  C I C . By A. A. Ft!squet ,  Chemist a ud  
.r.:ngint!cr. In  OIJ.t:: volume, 12mo . . . . . . . . . . . . . . . . . . . .  $3 .00 
or The ahove. o r  any of my Books, sent by mall .  

free of pOSlnlZ'e, tH the publlcatton pricef';. C,�Z 1�"D a
ggIJ€imf.�g 1MiZ��\il;U:ag�:' Il;':;'��i�t 

free to any onc who will furnish hIS address. 
HENRY CAREY BAIRD, 

INDUSTUIAL PUBLISHER. 
406 WALNUT STREET. Philadelphia. 

M
ACHI�ERY, 2�D HAN D, FOR S ALE-

. Lathes. Planerl:l. Upright Ddll Gear, and Screw 
CuttinO{ M;\chloe .  A tmospheric Hamm r and Poy table 
Eo;:tn e .  For ;:)ij,le 6heap, or will CXl'h tlllge for Stij, l ioo
.. ry Ell<lne. �end for circular. STILES & PARK ]';R 
PHE � CO., M i ndletown . Co on . 
']"'10 ST I!.>NcIL C U '1'l'.I!:H.>:> A ... "\ V  Vl n." ... ", 

. •  $325 w111 buy EIght Set, of O!es from name plate to 
l InCh, nearly llew-cost $·nO-a bargai':1 for cash Qnly. 
W. U. LEES . •  23 Sargent St . ,  l'hlladel�nla, Pa. ---.------,:--'----....:..----'----
F

OR SA LE-By the N e w  York Bridge Co., 
Brooklyu, N .  Y . ,  Four N O . 3 "  Burleigh" AIr Com

prp.FBor , I n  �omplete working ordCl ; also, a iot of eight 
aud tcn inch ca.st lron fian.2'e plpe ; a 80, a Jot of 8ix inch, 
�.��en ply rubber hose, with connections aU comple!.e . 

W
AN TE D-A new or 2nd hand Machin e 
for Slotting medium size Scre" s. J .  A. SM ITH, 

Dee�RI_Y_e_r_. c_o_nn
�

.
_=�------------------------fOR SALE CHEAP-Ten thomand Cast 

• Steel Blanks .  2).> In. diam .x  23 gao �end for sampl e . iE�RY DISSTON '" SO � S, Front & Laurel �ts. , Phil .. .  

RE YNOLDS' 

Turbine Water 
Wheels.  

3 0  years' experience enables me 
to excel In Gearing !ll1lls of all kinds, 
. lld furnishing them reliable, eco 
g.��

lca
� ��'."¥ A�il��¥�

c
J

a
m��; 

Street, r.. ew Yor..:. 

MURDER 
Will ont ! Truth Trlumpbant 
Agen ts, old and young, male and 
female ,make more money sel l t l l i  
our French and AmerICan J I!.� W
ELRY. BonKS, AND GAMES. 

t lnt l l li t  all y thiug i · ] bt! .  Greatest inducements to Agents 
Hod Purc hasers Catalogue8, Terms, and full parttculars 
sent  FREE to al l .  Address P.O.VICKERY&Co.,AngustEi.,Me -�--�-
TT U A I � r ,  KUEE n , AND KURIOUS is the .I.� val uable hook we  give to all ; full O f factlil, figurt's 8uU fun . 50 pictures. Enclose t.wo s tamps and aOdress BLACKIE & CO . •  746 Broadway, New York. 

Ladies can make �5 a day b theIr own City or Town 
Addres. ELLIS M'F'G CO. , Waltham , Mass 

B
UERK'S WATCHMAN'S TIME DE 

T�:CTOft.-Important tor al. large CorporatloD! 
�1�h t�:����;�r���urc;.��c::�tfo�U�� ����g:����, p"trolman, &8 the same reaches dJ1ferell.t stations of hiE I>est. Send tor a Circular. J. E. BUERK. 

N. B.-Thll detector II c�v�ie�O�yl·�oB��tg�/.ltea�is Partiel usIng or selUng these Inatruments without au. thorltv from me wIll he dpalt wi th ,r,cordlng to low. 

$100 to ft50 
per month

. 
guaranteed iIII:I Bure to Agents every

where selling our new seven stra.nd \Vhlte Platina 
Clothes I. .. ines. Sells Tendtly at every bouse. Samples 
free. Address t i lt"  GrRARD W I R E  MILLS Phll adeJphia. Pa. 

T h e  American Turbine Water 
W h eel, 

�
e
�r

e
�:�b t�6i���13:��s��b�

i
tJ���� 

Emerson, RhOWlnjZ the following use
ful dlcct of the po:wer of the water 
utiltzed, being the hIghest resUltfl ev
er known . 

Percentage ot Part Gate : l(. 50.03 ; 

}Sp�9r�eh�.;f
8
�8�o�, �2,;r� ; �·. n90.

 
A fu!: re�ort may be obtaIned of 

�ln��hlo� 
LLS & TEMPLE, Day· 

Barnes' Foot & !Steam Power 
Scroll Saw • 

en��: ��fie 
t�f &C

e
rob��J��e 

tn . thick. Every WOI )d -
have Four years 

m'.rket--rllOllsands usIng the.n. 
Persons ou r  , or that  ha.ve 

spare time. can earn with one of 
these foot power machines from 40 
to 8O cts. per hour. !t l s R  p l easure t o  
rUl! one. -Say where you  s aw lhts, 
and send for full descript ion t o  \V. 
F. & J. BARNES, Rockford, Wlnne
ballo Co. I l l. 

I
HON BRI DGES-Cr,ARKE, REEVES & CO.,  
PHCENIXVILLE BRIDGE WORKS. Office, 410 WaI· 

ll .,t Str • •  · t ,  Philadelphia. Pa . 
SpecialtjpH-Accurate Workmanship-Ph<pntx columnA 

-URC  of double rl�ftned trOD . � o  weiGs . A l l  work 
done on the prem1 ses, from ol'� to fintilhed tlridgps . 
I l l ustrated Album maIled on application. 

A
-" 'E L L  KNOW� COMM ISSION H OU R E  

1 0  Hamburg i s  desirous o f  obtaini ng  t h r>  a grllcics 
v I  l'irst CIIl�B �Iachtnery. The app l ' cants pos .. e !:! H  tech· 
nical kllowl ... dge . Flrst Cla�B rt'ferenct>s g iven and rt' 
qutred. Addrel'ls R. 0. 864, care Haasenste1n & Vogler 's 
A dv��_t1_Si_n� Ag_en_c_y_, _��mburg, Germ._a_ll-=y'--. ____ _ 

TURBINE 

Water Wheels. 
�lore than four Urnes as 

manv of James LdfeI's 1 m ·  
proved Ovllble Turbine Wa
ter Wheels in operation than 
any other kind. 24 sizes 
m'ade, rallging- from 5 �  to 
96 inches diameter, ulider 
b.�ds t rom 1 to  240 fcet. 
Succe�sful for every pur
pose. Large new pamph lt�t, ��� t�rn'�

t e�'JbL" 
8��be

l!8h
a;

dd 
over SO Wne illustrations, 
sent free to parties in ter
ested io  water power. 

JAMES LEF�'EL & CO. , 
Sprlngllcld ,  Ohio, '" 109 LIb· 
erty St . ,  New York City. 

" "
S

MILES AND TE A RS "-Two Charm
Ing Chromos, flnely mounted (Price �) , sent 

tree tor 5Oc. by H U N  TER & CO., Hinsdale, N. H. 

W H A L EN TURB I N  E. No rl8ks to purrha.er. 
Pa.mphlet sent free. SETH WHALEN, Ba.llston Spa, }l"" . Y .  

Fourth Grand Gift Concert, 
FOR THE BENEFIT OF THE 

PUBLIC LIBRARY of KY • 

Over a Million in Bank ! !  
AND 

A FULL DRAW I NG ASSURED ! !  
Tuesday, the 31st of March, next. 

Only 60,000 Tickets have been Iosued, and 

$1,500,000 ! 
J, IST OF GIFTS. 

ONE GRAND CASH GIFT . . . . . . . . . . . . . . . . . . .  $21S0.000 
O N ],;  GUAN O CASa G UT . . . . . . . . . . . . . . . . . . .  1 00,000 
ON E GHANO CAS H GIFT. . . . . . . . . . . . . . . . . . .  ISO,OOO ONE GRAN D CASH GIFT. . . . . . . . . . . . . . . . . . .  2,'i,OOO ON E  GRAND C A S H  GIFT. . . . . . . . . . . . . . . . . . .  1 7.;)00 10 CASH GIFT';, $IIJ,OOO each . .  . . . . .  • . . . .  1 00.000 30 CASH GII<TS, 5,000 each . . . . . . . . . . . . .  I IS U, tlflO 50 CASH GIFTS. 1,000 e.ch . . . . . . . . . . . . .  ISO.OOO 30 CASH GH'TS ,  500 each . . . . . . . . . . . . .  411,000 100 CASH G[FTS, 400 e .. ch . . . . . . . . . . . . .  40. 000 100 CASH GIFTS. SOO each . . . . . . . . . . . . .  4;),000 

250 CASH GIFTS, 200 each . . . . . . . . . . . . .  ;)0,000 
325 CASH G I FTS, 100 each . . . . . . . . . . . . .  32,;)00 

11 ,000 "ASH GIFTS. 50 e.ch. . . . . . . . . . . . .  ;)50,000 

Total , 12,OOO Glfts, all CaSh. amounting to 81 .;)00,000 

u!:; a��e u���:;;t��fl� ?dZ���g��� �1e ���
8 
n��

l
/::/t: 

whether all 1 he tIckets are tlold or not ,  and the 12,000 gifts 
all paid in proportJon to t t e number of tickets �old. 

PRICE OF TICKETS : 
p�*-�� �1����

B'J�0
;
leH-111;;:i:��� I�

t
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n,oco ;  lI3 Whole flcke . s  for 5.000 ; ��7 Whole Tickets for 
$1O,OOJ. No  dfFlcnunt ou less than 1500 worth of tiCKets THO,",. E. BRAM LETT !! .  
Agent Publ ic Library. Ky . ulld Ma.nager G.ft . Concert, 

Publ iC Llbrar
\z

BUIl U ln
t;

, Lom"vllle .  Ky., or THOS. H'60�!i�Ru�m�Y. �;"w
��':.t:

.
rn AKents, 

AGENTS get the hest selling book and secure 
, t.he l.uge8t profits ever offered. Par· 

tlcular. free. Address HURST & CO . ,  746 BroadwaY,N. Y. 

S
ECO�D HAND MACHINERY.-We have 
for Sale, at vl"ry reduced figures, a number of ho1f!'t. Ing and other engtnes aud boUers, from 4 to 00 Horse Power, Steam pnmp!, F .. n blowers. &c. Send for de tails 

and prtces. W�1. -"' . TANNER & CO . •  Hlchmond ,  Va. 

1832. SCHENCK'S PATENT. 1871. 
WOODWORTH PLANERS 

And Be·Sawing Machines, Wood and Iron Working M. 

����?'M!i�ra�:n.�����n�
tc

i18 'LY���tlst����\
C
:'�� 

G E .  ILLINGWORTH, Neville St. Foun
• dry, Leeds, England. makes a Specialty 01 

hIS 20.l nch SwinK Lathes. All parts are Illter' 
chllngeablt',being made tn dupl1 cllte.OY patent machlne 
rY,thus ensuring Accuracy and Excellence of Workman · 
sllip. 

or For price and Pboto. write direct. 

SAFETY HOISTING OTIS' Machinery. 
NO. 348 BROlLVrv .lJt!'��oft.:. CO •• 

P
ORTABLE STEAM ENGINES, COMBIN· 
Ing the maxlmum of efllctency, darabt 11ty and econ· 

omy. wtth tht: mlnfmum of weu�'ht and price. They art: 
wIde1} and favorably known, more than 1 ,000 befng ill 
Use. All waITanted satisfactory or no sale. Descrfptlvt: circulars se�k'I..n J �Pd'.I�'UX'BiE 1(1��.

s'L .. wrence. Mas8. 9'j Lfhflll'W lt •• N p w  Ynrlf. 
l UU a:.h: \\ tt Y \\ I!  t� , . n  bl· . l  1· 1 1 ,,, 

CIa::;,') 7 Uctaye l 'ia, .o:i ltJr $290 ? 
We answ er- l 1 oust.s Jess lhau a300 

make any 8600 Piano 00111 
Agt'Dts, aU of  whom make 

r ct. protit� W e  have 
8, Ullt  silip direct to fami· 

Hes at Factory price, awl warrant 
6 Years. :-;(>lId for i l lustrated cir
to over GOO Ballk� M erchants, 

or whom you may k u o w ), \lsil ll' our Pianos, 
aud Territoriea. Please .state w here you saw 

U. 8. Plano Co., 8 1 0  Broadway, N. Y. 

� t r�oo yearly made by A a-en ts In their spare mo· .., a ments Fel l ing our 32 new artic les .  SampJes 
35c . Catalogues free. Am . Novel ty Co. , M B'way, � .Y 

W
ANT ED-Everywhere-Live Ag-<>nts for 
a new 8nel Live Home paper. MIL LIlO,X & 

GOULD, alive at �1 Bromfield Strpet, Boston, �la8s. 
WOODB U RY'S PATENT 

Planing and Matching 
and Moldtng Machines, Gray & Wood's Planers, Sel:f.oUtIlfl 
Saw Ar���: 'WM�'g: wood

l 9i'rI�rfy����!��v.·Y. ; Send for r.:lrcll l sTR. 6'1 �ndhurv �tl'P.pt .  ROP.t (l T1 .  

Tilt lal.; t  thal L1.Il1! s llattll.l� {III.!! j5  per Cell t "; l  t;:lt.Le l  
strength, Ii fi n e r  finish, & n £1 18 truer to g�ge,tn8n lUIY OLher 
1n UBe, renders tt undouhtedly the most economical. We  
are also t h e  sole manufacturers of the CELEBRATED VOL
LINS PAT. COUPLING, and furnish Pulleys, Hangers, etc. , ��tl�� �ost approved styles. 

Jb'"J'iFJ
I
1
t
t�\'liJ8�Mf.PIl . 

Try Itreet, 2d and 3d aveRues, Pittsburgh, Pa. 
190 8. Canal st. Ch1cago. 

�Stocka of thll Shafting In store and for ... Ie bj 
po G�lt�L��:1 M�Ikdl.�'i:t°t!·r:l:t�Seet. N. Y. 

PIERc r;; & WHALING , MIlwaUKee. Wis . 

GREEN HOUSE & BEDDING PLANTS. 
Lurge �tuck, l" i !lt? AS�:IOrtlJ1 ent ,  Packed to  KO Safel}" any 
dll· tanre . Satistact10n g-uaranteed . SPLENDID ILL US· 
TRATED "ATA LOG li E  mai l ed  FREE . Send for 1 1 .  

Addreijs H .  G. J lA�FOIU), C olumbus, OhiO . 

Veneer Cutting ]Iachines . 
FOR SALE, 

OXE ROTARY MACHI�E, cutting 4 ft. lool!' and 4 ft. diameter. 
ONE SL ICING MACHINE. cutting 5 ft . 6 In . long. 
Both in  perfect order, with pulleys, shatt lng ,  etc . 

Complete for immedla tp. UBe . Price- l ow. Address 
GEO. W. READ & cO •• 

186 to 200 Lewl" St., Foot 5th ", 6th Sts., E. R. 

GEO. W. R EAD & CO.� 
STE A M  B A ND SAW AND 

VENEEH CUTTING MILTJ. 
186 to 200 LEWIS ST . ,  Foo t  5 t h  & 6 th �ts, E .R  . •  New York . 

ALWAYS ON HAND : 
FULL STOCK S �:ASOJo; ED H A RD · W O O D  LUMBER 

AN  U ClIO IC�� FIGURED VENEERS. 
The large � t  8 t ock . 

The greatest Variety. 
The lowest prices . r:r Enclose st.mp for Catal ogue and Price List . 

MOLDING, MORTISING 
TENONING & SHAPING 

M A  C H I N E S', 
BAND SA WS, 

SCROLL SAWS, 

Pla!�cl�N!al��in[ 
RAILROAD, CAR, and AGRI 
OULTURAL SHoPsl &c., 

J
. 

A
�

A
eyr &a

C6�
se. 

CnrcINN ATI. Ohio. 
N

EW & IMPROVED P AT'l'ERNS.-MA· 
CHINISTS· TOOLS-aU sizes-at low prices. 

!C. GOULD. 97 to 1I3 N .J .  R. R. Ave .. NewarK. N. J . 

P. BLAISDELL & CO., 
Worcc8ter, Mass., 

�:J'��r.��nJi�t".cY!8�Ii�a��f�j�It�I,1 1;'a��nt Upright Jlr1lI8, 

._---_ ._- .-
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W
OOD-WORKIN lf MACHIN ERY lfEN 
ero.lly. Specla.ltles, Woodworth Planers and Rlcn· 

ardBon'fI Patent Im�lToved Te.Gon �J achfneB. 
Centr&.l, eorne�fr

n��fR�·7 �?!��r�s�r'RY(��ARD80N. 

Machinery, 
Wood and Iren WorKing of every kind. Leather and 

Rubber Belting} �;m"ry Wheel"bllftbbltt Metal, &c. 
GEO. PLACE ", CU .• 121 Cham els S t . N . Y .  

Sturtevant Blowers. 

1873 and 1874. 
Catalogues Free. 

Machinists ' ,  BlacksmithR, ' :z\fodel Makers', Pa ttern Ma
kers'. Organ Ru l l ners' , Plano .\lakers'. and Tools and 
Supplies for all chtssf's of M I'chantcs . 

A .  J. WILK I S 3 0 ::;  & CO., !lo.ton .  MaM 

MACHINERY N J;� n>  and :ld.H A N D  •• • 
Send fOT Clrcnlar. CUAB. f'LA( F. 

I & CO. 60 Vesey st .. New YOlk. 

S!lie\e groiie 1mb tl)o t igc  (Hafle un iter iBe, 
bimerung mad)en !uir be ionbcn'l b arau ! 
�ufmcrti a m ,  h a ti  unire � irm a  hurd) H)r e  ::5 Cl'
b inbung m i t m3a if)ing to n nub b elt europ ii i i d)en 

,pau\.1tftdbten, b e ionbere lBortl) (.i 1 e  Sur l\:t"lnp., 
gung bon in. unn au�[1inbi jd)en Ij.latcntm 
bietet. 

3ebcr Q'r�nb cr , gfeicf)uiel !1Jcfd)cr \)(at iDnufi .  
Hit ang e�orig ,  i ft hurd) bie  l ib era len '!.la tcntgc<  
l e�e  ber lBcrcin!gten Etaa ten 3um llatCl1t id)n�  
flir Q'r�nbuu9Cl1 bcred)ti gt . Unire �irl1la i ft 
bercH, geft ii t t  auf 26j1i�rige Q'rfa f)rIIng , beutjd) c  
(i)'rfinbcr  j eber 3ci t  jn  ocra t [) en unb 3U 1l1 .\ tigc l l  
jj.lrei j en ra id) li n b  pun ftlid) jj.latcn te 311 erfangen . 

�ie � en t jd) e E'eetion i �  in b en  .p :i n bcn 
fli�igcr beut jd) er 3n!lCllicure, · ..,e ld) e  i n  ber 
Df�ce �cr jonlicf) mit Q'r�nbent uerfc�ren 

1l1erben . 

S!ler "Scienti£c American " ttl irb in j c incn 
Epalten bie  bebeutenberen �t"finbunncn be  • 

\\lred)en . 

Q: omjp�nben3 erb ctell unb lJro l1lp t  beant
lt1orle!. l.j.: amp �Ue in be:l t jd)er E prndje wer
ben aUf lB�t;lnnnen franco 511gcjanbt. 

2lbrelftre ; 
�&UUU & �O., 

•,Scientific American" Patent Acentur. 
.:1 './'  

3 7  !4l4t! m.,,,, , 
N"w Yo"!!: C i t;, 

© 1874 SCIENTIFIC AMERICAN, INC
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Back Page • • • • • • • 81.00 a line. 
Inside Page . • • • • • • ""3 cents a line. 

J!, .. gra�lngB may lIead adver�_18 at tile same rat. per 
tne, by melJ8Uremen!, as tile letter presB. Adverlf8emen18 

m1tst be reeeived at publication Q/!ke aB early as Friday 
morning to appear in nez! 188m. 

To .ell the Home Shnttle Sewing Machine 
where "" c are 110t repre.ented. Reader! ! you ca.n make 
money .elling the ' ' Home S h uttle " 
whether you are E X P E R I E N C E D  in tho bu.
iness or not. It" you wilh to buy a SEWING MACWNE 
for family lise our circulars will .how you how to save money. 
Address Johnson, Clark & Co., Doston, l\Iass., 
Pittsburgh , 1''' ' '  Chicago, Ill ., or St. Louis, Mo . 

: SA \VS Emerson'. Pateut Inserted Tootbed Saw • .  A A See occa.lonal advertisement on outside page. 
W \V Seud for circular and price list SA WI!! To EMERSON, FORD & Co., Beaver Falls, Pa . 

Just I88ued , 

Part L of The Workshop 1874 .  
A )Ionthly Journal devoted t o  the Progress o f  the 

U.eful Arts, and the Elevation of T •• te In Manu· 
facture, Construction Bnd l>ecuration. 

The new Volume will be copiously and richly lIIus· 
trated with varied and prominent Specimen. of Art· 
Industrv. from the Vienna Exblbltlou of 1873. 

PI'lce $5 . 40 per year. Slnl\'le Numbers .0 . 50. 
Subscribl'rs will receive, as a Premium, for the low 

price o f  15.00, MERZ'S Ruperb En2rBvln� of K AULBACH'S 
Chcf·(I'CEuvre : The D e struction of Jeru salem. 

Also, 
Part I. of A.rt- Workmanship . 
A Collection of c1lOlre and approved Example. of Art 

a. appUed to ti le Trades .  
To be I e  sued In 12 Montbly Parts. Price p e r  year $10 .00.  

Pel' single Part, 11 . 00. 
Sample Coplcs of each puhllcatlon wil l b� mailed upon 

rece i p t  of half tile price. Liberal Term. to AlleRts and 
Cany".ser. . 

22 & 2! Frankf�ttr.�����ORK . 

1JIIacliinists ' Tools. 
ON HAND F O R  IMMEDIA TE DELIVER Y. 

�,�:��f��;'i1c"l Drill • . . • . . . . . . . . . . . . . . . .  ��������.� 1-:;'�i�C:: 4 1 1  l I I "h Radial  Drill. , with 11 Incb IIft . . . . . . . . . . . . SSOO " 41:) Ii .. '" " 12 "  u . . . . . . . . . . . . 4300 u 
Planer. to plane 32 1n .  by 32 1 n . ,  9 ft. long . . . . . . .  9250 " u '" . .  36 " 86 u 9 u . . . . . . . 9700 " " Ii " )\6 u 36 "  11 h . . . . . . 11000 ., " S6 " 86 u 18 . . . . . .  12300 u " 42 u 48 " 18 . . . . . . 22300 " to widen to 56 In . temporarily 

50 In. by 50 In. 25 ft. long . . . . . .  35500 
to widen to 72 1n .  temporari ly . 

52 11lch Tur. and Bor. MilL . . . . . . . . . . . . . . . . . . . . . . .  14000 u 
80 "' . ,  u " u that turns 10 feet Fly 

Wheels . . . • . . . . • . . . . . . . . . . . . • • • • . • . . . . . . . • . . 26800 
211 inch LatheH, 16 feet Shears . . . . . . . . . . . . . . . . . . . . . 7800 u 
42 Ii U 27}i' ' '  . . . . . . . . . . . . . . . . . . . . 22500 u 
Ilridge Link Borer, to bore 25 feet lengtb . . . . . . .  13500 " 

E. & A .  BETTS, 
____ =,-==,,-,_=-,---,, "'

U
�

·i_I
�
lDi u gton, Del. 

KEE P YO U n  BOILERS CLEAN_. _-

A N T I  LA M I NA 
prenHI [ ti  U 1 h 1  rClll v \'CtI  �\,;u.JC ill :SLl}a.1H J:Su11ertl-uUCb ... o t  fnJure the Iroll. In use over stx years. Plitentel1 . Corrf"spondence invfted froUl dealers in supplfes. JOSIAH J. ALLEN'S SONS. Philadelpbla.Pa .  

N
OYE'S MILL FURNISHING WORKS 
are tbe large.t In tbe Unltf>d Btates. Tbey make Burr MIII.tones, Portable MIIII, Smut Machines Packer. Mill Picks, Water Wlleels, Pulleys and Gearlng: .peclallj adapted to tlour mIl1�' T�W8� :�"J'1."�UtraIO. N. Y. 

JUST OUT. 
THE 

Science Record 
FOR 

1 8 74. 
T

HIS NEW .AND splendid annual book presents In brlef torm the mo.t Interesting Facts and DIscoveries In the various Arts and Sciences that have transpired duo rlnll' the preceding year of title, exhlbftlnll' In one VIew tne General Pro-
'�I��·,.?t��
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1.-CHI<MISTRY A N D  METALLURGY. 2.-MECHANICS AND ENGINI<ERING. B.-E L E C T R I C I TY. .�*M�"�tl�O� 
EmDraClng New and 
UsefUl inventions BDd 
¥��olec.p� ;

,e1atlBg to 
5 -BOTANY AND HOR. TICULTURE. 
6.-AGRICULTURE. 

7 -RURAL AND HUlJSE· HOLD ECONOMY. 
B.-MATERIA MEDICA. 
'flM:t:EUTICS, HY· 

Univ or s a I  D ri l l C hn c k  
c. H. RlCID 'S PATEN T ,  A UGUST 12, 1878, 
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Ilze, Bud will hold muell larger by turning down .hanks to ". 
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use, wOrllnll' perfectly. All are sold wltb fun warrant, to be 
returned If not .atlsfactory . F. A. HULL & CO .. Manufacturers, 
Danbury, Ct. Send for Illustrated Descriptive Circular. 

DAMPER B 'B S T AND LEVER 
REGULATORS � GAGE COCKS . 
M URRILL & KEIZER, 44 Holliday St. , Bait. 

G L A S S  C U T T E R S . 
�.,.-� 

� . .  ' . .-=--- .- u. _ • 
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Our G1a •• Cut',er. are made with a baudle like a Gla· 
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edge of wllich cuts nearly a. well a. a diamond. Tiley 
are durable, and will gl"e entire satisfaction. Mo.t 
Ha.rdware Dealers keep them, or w111 scnd to us for them 
f wanted .  Where they are not for sate, we will Icnd 
on

���wr!�J'l�':,��o ':.��
e
����:s��:�'il�ur f:::::i this 

�'b
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D O U B L E  A C T I N G 
B UCKE1.-PL UNGER St!���PS 

VALLEY MACHINE COMPANY, 

Easthampton, Mass. 

F
OR SALE-An Old Establi shed Perfumery 
buslnc.s and factory, sltuat� lu tile city of Phlla· 

delphia, P •.  , in perfect running order comprising ma
cblnery, tlxtures, stock, goodwill, and with or without 
buildings, t 11e owner desir ing to reUre from active busi
ness on account of declfning hca.lth. A rare opportu
nity Is offered to Investors who de.lre to e.tabll.1l a 
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C
HAMPION SPRING MATTRESS-The 
latelt and best Iml'rovement. Do you .... ant a 

beO:ltby and comfortable bed ?  Here It Is. Tbe softest, 
eaSiest, 

cbea�
est, mo.t popular, aud durable S�rlng Bea 

:,'le'r:�rt�ouf\t 
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pered .teel sl'rlngs,Bo unfted that tbe pres.ure Is equally 
dl.trlbutod. Easily moved or carried about the bou.e. 
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be used ou tloor without bedstead. No under bed reo 
qulred. Need. only balf tblckness of hair mattre ••• The 
regular .Ize double bed, 4 It. 6 In. by 6 It .. coutalns 19'1 
steel upholstery springs and weIgh. only thirty 

S ..... 'BB. 'ft''BAT'BBS Ibs. More springs tor your money In tbl. bed tban In auy 
U 6;' � �� � otller. Warranted nors.lesl. Any sizes made to order 

Bave fuel, and oUllply DRY Bteam. Attacneo to:,ol1er. Send for pl�torlal cIrcular. Retail price of double bed. 
or ln .eparate furnace. t1. W.BULKLEY, Engmeer. t13. Sbll'ped, by single bed or quantity, to a1l part. of 

98 Liberty St. New York. tile world. Liberal dl.count to tbe trade. AgentB want-
= ___________ -;;;:==�:-;;=' :=:-;;-:-;;:: ed. Champion ::prlng Mattre.s Co., MaKera, 102 Cbam· 

Pyro te For testing Ovenl. Boller 

I 
ben St • . cor. Cburen. New York. me ra. tlues, Blast furnacel, 

Su er-Heated Bteam OIl Stlll ••  &c. E
NGINES AND BOILERS, New and See -p 

AddreSI HENRY W. BULKLEY, ond Rand, Portable and Stationary. For de.crlp· 
98 Liberty Bt., New York. tion, adolre.. GOODWIN & WHITE, 011 City, Pa . 

WIRE ROPE. 
J O H N  A. R O E B L I N G ' S  S O N S  

)(ANUJI'AOTUBBBB TUNTON, N. z. 

F
OR Inclined Planes,Standirur Ship Rilrging, 
Bridges, Ferries, Stays, or GUYI en'DerrlCkB & 'f:iranes 

Tiller ROpes, Basb Cords of cOfper and Iron. Llabtnlng 
Conduct&rs of Copper. Specl. attention given to bolst
Ing rope of all kinds for Mines and Elevators . APP1,I for 

�:��:f.;r.,'i¥rln�ls:ro� �}
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Uuiversal H a n d  
P l aning Mach i n e  
A abor .• avlng Veil· 
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Indispensable to a1l me· 
tal-working mechaniCS, 
al��
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t l� 
work In any direction In 
a moment .  For Inform· 
atlon. address Manuf'r. 

JACOB E. SUITTBBLIN, 
60 Duane St., N. Y. 

G
LASS �

M
OULDS for Fruit Jars, Patent 

LampI; Bottles ete . ,  made by H. BROOKE. 14 
years at Wblte and Centre Street., New York. Tho short· 
e.t and cheape.t way order direct of Mould Maker. 

r:r- I'ARTIOULAB ATTENTION paid to MOULDS for 
I !lVENTORB. 

REPA1R HHOP. ( New lork Central cf; Hudson River Ratlroad. ( 
LITTLE FALLS, Aug. 29, 1873. • 

WHITMAN & BUBRELL : 
Your ROGERB TANNATE OF SODA BOILER SCALE 

PREVENTIVE bas .entirely removed the � I.ch 
of scale, formed so hard In our boiler (owing to tbe 
.and.stone and 1Ime water we have Ilad to u.e) that we 
��:
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removed i t  entirely. Continued use of the Preven· 
tlve doe. uot seem to Injure tbe boiler at aU. " It is a 
big thing," aud will do all you claim for It. You 
)[A. Y FUBLISH THIS. 

Hundred��Sn�!t;::'
l
lnlal. !. �t�O:t�ltb!':.t����;'n 

be turnllhed. WHITMAN & BU¥l�fitELj,fll3.tfN. Y. 

ROGERS' TANNATE OF SODA, againBt 

i 
LUBIlIOA TOBS. Incrultatl In boilers ' generaUy ap roved b 

DREYFUS' transparent Self' � "" clentllta a neers. Send for Boof. FOU� ...., .... OUNCES- ONLY 9 CENTS-DAILY, WILL 
Ing Oilers, for aU lortl of Macblnery CLEAN A CLEAN, AN AVERAGE BOILER 

and Bbaftlng, are reliable In 811 seasous, WITH lVE ATER AND PRESSURE . 35 ceuts 
��
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nOw adopted by over 150 R. R. lu tbe U. B., Tannate olroda, for above purpo.e, ls our EXCLU.IVE 
. and b.1' bundreds of stationary engine.. rlgbt under patent •• AllY Infrlngements of same will be 

NATHAN & DREYFUB, lOS Llberty .t.,N.Y. Vlgoroully�rOBecuted. 

BOILERS AND PIPES COVERED 
With .. ASBESTOS FELTING :" laves twenty·tlve per cent. In fnel. Bend for Circular • •  

A S B B S T O S Jl B L T I R G  O O  •• A R V , 
Nos. 316, 81B, 320, and S22 Front Street, New York. p"Asbestos ln aU quantities and qualities for .ale. 

Machinist Foreman Wanted. D
OMINION MACHINERY D E P O T ,  

Ware Ro�in,B63�AC';!:;ESt�ee��Montreal. New and Second band Macblnery Agency. Tbe entire country canvas.ed for orders . 
9.�T��g}�TORY � GOOD PRACTICAL MACHINIST, as Foreman In a 

10 .-PISCICULTURE AND FISHERIES . tI��!�;n:��rries o:�d
e
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ll
G�O�B1J:.�V':0ROLUl%y, TERRESTRIAL PHYSICS qualUled to direct workmen and Instruct tbem In til. 

Working Models 
l3.-I%EOLOG Y AND MINERALOGY. tee;!��.

""�':in��lie�':,�tl:p"pf;:f""tlV BOb ... ana relia· 
14.-ASTRONOMY. Addrels O .  L. & D. MACHINE CO . ,  
15.-BIOGRAPHY. Hamilton, Ohio . 
IJ"it'l ��;:s:�� �&�
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I���:�¥:��s�� NELL & CO . ,  27 Warren st., N.Y. 

bold, ln every Library. 
1n:,.

p���e�����O' Handsomely Bound. With Engrav· 
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VB.ser.. For sale at aU the prinCipal Bookstores. 
MUNN & CO., PUBLIeHERS, 

3"" Park Bew. !l ew York Cit". 
TmI B OIEN7IFI O AMERIOAN will be lent one year 

Bud One copy Of B OIEkOE REOORD on receipt Of 15. 
SCIENCE RECORD FOR IS""ll 1S",,3, and IS",,4 nOW ready. Eacb 12 .50. For tbe three volumes . eS . 

B U I L D E RS 

And E:r:perImen tal MacblID'J'Y, Meta!,. or Wood, made �o order by J. F. �RNER . ... Center lt .. N. Y. 

HOUSTON'S ' PATENT 
TURBINE WATER WHEEL. 

Slim •• !!;!" S_nlres" Cheapest. Best. 
In tbe test at Holyoke, ln ��h��; ::::!':.�a

ga
:�.::: • hown In .. reliable 'est and !�\t�i:�::t o'tI:f:13. rfi 

H:ri'�;:i��rn': 
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Ity over all others . Emer-
10n'I full report furnl.bed On 
application. Send for Clrcu· 
lar. 
MERRILL & HOUSTON 

IRON WORKS, 
BelOit, WIBconiln. 

[FEBRUARY 7, 1874. 

American Saw 00. 
NO. 1 FERRY ST., NEW YORK. 

Movable-Toothed Circular Saws. 
Eccentric Geared Power Presses. 

C. HENRY HALL & CO . . 20 Cortlandt St .. N.Y. City . THE PULSOMETER. 
Tbe limp lest, most durable and ellectlve 

STEAl[ PuHP now In use. Will pump gritty 
or muddy water wltbout wear or Injury to 
Its partB. It canuot get out of order. 
. '  B ra n c h  D e p o t s : 
11 Pemberton Square, Bo.ton, Ma.B. 1327 Market St . •  Philadelphia, Pa. 
59 Wel1s Street, Cblcago. Ill. 
Soutb Weltern Expo.itlon. New Orleaus. 811  & 818 North Second St., St. Louis. Mo. 

C
O AL YARD TO LEASE-with Fixtures j 263 W. Twcnty·tlfth St. ; 4 lots. Hamer.ley,255-5 av 

'-rO PARTI ES BUILDING AND USING 
Steam Englne.-The under.lgned can attention to Tremper's Patent Adjustable Cut· off. Operated "y tile 
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A 
MAC H INIST and Draught sman of 13 
years ' experience as Manager, wants a situation or 

f�
e
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e
r�lh °Jt�o::SI:!i;M�����n . Address D. F . M ., 

IRE TANITJ zv������!} C OMPANY 
� \ !'/> ' . 

Emery Wheels :f liJ\�JIfli.F:' f:.' EmeryGrinders 
�rRmm����r, �j:;�;:�� MON��E La.rA. A N O V E L T Y .  SEIII-HARD EMERY WHEELS. By tile peculiar proce •• e. wbleh The Tallite Co. pos· sess, they arc enabled to make Sol1d Emery 'Vheels which are flexible, compres�ible, and elastfc. These Whecb , from their softness, and from the fact that they Jrive or yield under pressure, produce a much tiner finish than tbat given by tbe ordluary Solill Wlleel' It Is be· Uoved tbat they w1l\ accompllsll al1 that is now accom· pll.hed by the vpry best, Wooden Wbeel, covered with 
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�t".; market. We now appeal to Intelligent mechanics who are In need of sucb an article, and who will te.t I t  fall'ly, 

to try our SEMI· HARD SOLIIJ WHEELS. We also 
makp Semi· Hard Wheel. of the �'INE;,T CROCUS. "ult· 
able for Jewellers' use . For turther parUculars, address 

The TARITS 00. 
Stroudsburg, 

'
Pa. tit THE BES'f t:lOLID EMERY 
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AMERICAN TWIST DRILL COMPANY. Woonsocket, R. I .  
p" EVEBY WHEEL AND EVERY . MACHINE WARRANTEIJ . 

PORTLA.ND CEMENT, 
From tbe best Lon�'1M

��n���:b���'C\
r3���I�?f. 

A Practical Treatl.e on Cement furnlsbed for � cent. 

EXTRA lIEA VY AND I][PROVED. 
LUCIUS W. POND, IIANUFACTUBJm 

Worcester, Mass. 
Warerooml, 88 Llberti����'t:UJ�rkApnt. 

OF THE 

SCIENTIFIC AMERICAN. 
THE BEST lIlECHANICAL PAPER 

IN THE WORLD. ,  

TWENTY-NINTH YEAR. 
VOLUME XXX.-NEW SERIES. 

Tile publlsbers . of tbe SCIENTIFIC AMERICAN bog 
to annouuce tbat on tbe tblrd day of January, 1874, .. 
new volume commence.. It will continue to be tile aim 
of tbe publishers to render tbe cont�nts of the coming 
year more attractive and u.eful than any of It. prcde
cessors. 

Tbe SCIENTIFIC AMERICAN I. devotcd to tbe luter
e.t. of Popular SCience, the Mecbanlc Arts, Manufac
tures, Inventtons,Agrlculture,Commerce, and the indus 
trial pur.ults generally ; and It Is valuable and In.truc· 
tlve not only In the Worksbop and Manufactory, but also 
lu tbe Housebold, tb� Library, and tbe Reading Room. 

TlUJ best Mechanical Paper in the World ! 
A year'. number. contain over 800 pages and .everaI 

hundred engravings of new macblnes, u.eful and novel 
Inventlous, manufacturing e.tabllsbmentl, tools, and 
processes. 

To the Mechanic and Manufacturer ! 
No person engaged In any of tbe mecbanlcal pur.ults 

sbould tblnk of doing without the SCIENTIFIO AMerI· 
CAN. Every number contain. from .Ix to ten engravings 
of new macblnos and Invention. wblcb cannot be found 
In any other publication. 

TERMS. 
One copy, one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ta.Ot 
One copy, .Ix montbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. .. 
One copy, four montbs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .• ' 
One copy of Sclen tltlc American for One year,and 

One copyof engravlng, "Men of Progre .... . .  1 .... 
One copy of Sclentltlc American for one year,and 

one copy of " Science Record " for 1874 . .  . . . . 5. 01· 
Remit by po.tal order, draft or express. 
The po.tage on tbe Sclentltlc American Is tlvc cent.· 

per quarter, payable at the omce where received. Can·· 
ada lubscrlbers must remit, with sub.crlptlon, 25 cent • 
extra to pay postage . 

Addre.s all lettera and make all Po.t omce orderl and, 
drafts payable to 

MURR cl 00., 
8'7 PARK ROW, NEW YOU 

T
HE " Scientific American " is printed wttJa. 

CHAS. ENEU JOHNSON & CO.'s IRK. Tenth .. , 
Lombard BtS. Pblladelphla, l>lId 59 Gold It., NewT." 
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