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THE ALLEN GOVERNOR. we ll known among e nginee rs as the i nve ntor of the old 
D uri ng the last fifty ye ars, i t  has been the con stant e ffort Huntoon gove rn or, who has give n ne arly thi rty ye ars' study 

of thoughtful e ngineer s  an d  machi nis ts i n  all the world to to re gulati ng ste am e ngine s. I t  is pate nte d  in thi s and 
dis cove r the be st mode of mai ntaini ng a uni form s pee d i n  sever al forei gn countrie s, an d has come large ly i nto use .  I t  
l. he working of s te am 
en gines while v ari a-
tions occur in the 
amount of work done 
by them . It i s  wel l  
known that machi­
ne ry cannot produce 
i ts most profitable 
re sults without be ­
in g run at the high­
e st rate of spee d con­
sis te nt wi th its du­
rabili ty and the pr o­
du ction of a pe rfe ct 
fabri c, and that no 
machine ry can be 
run at or ne ar it s 
hi ghe st rate whe n 
subje cte d  to uncon­
trolle d  v ari ations. 

T he ordinary Wat t  
gove rnor, though ca­
pable of e ffe ctin g  
thi s obje ct with a 
close approximati on 
t o  accuracy whe n the 
v ari ati on i n  the pow­
er i s  confine d  withi n  
n arrow limi ts, fail s 
i n  maintai ni ng the 
s pee d of the e ngine 
when sudde n chan­
ges occur in the re­
sist an ce to be over­
come . T he de fe ct 
be come s  of se rious 
conse que nce in some 
case s, such as in the 

e ngine s drivi ng roll­
in g mi lls i n  i ron 
works, whe re the 
w hole powe r  of the 
en gi ne has to be e x­
er te d  su dde nly while 
the i ron i s  passi ng 
through the rolls, 
an d the wor k  the n 
{'.e ases, le avi ng on 
ly the re sistance of 
the fri ction of the 
machine ry to be ove r­
c ome .  T he obje ct 
s ought for in the pe ­
culi ar constructi on of 
the Allen gove rnor 

is the thor ough and 
accur ate re gulati on 
of s te am e ngines, an d es pe ci ally those with adj us table cut­

offs_ 
T his gove rn or was inven te d  by R. K. Hun toon, of B os ton, 

THE ALLEN STEAM ENGINE GOVERNOR. 

was awarde d  gran d  gold me dals, at Moscow, i n  1872, at 
Lee ds, Englan d, and at Lyons, France, i n  1872, and at Vien­
n a, in 1873. 

T he constructi on of the Allen gove rn or wi ll be cle arly un­
de rs tood from F ig. 1, whi ch re prese nts an e lev ati on of the gov ­
e rnor whe n comple te, an d Fi gs. 2 an d 3, which s how se ctions 
of the cylinde r  an d frame . W ithin a corrugate d  cyli nde r, 
A, which has small proje cting ri bs on its i nte rio r pe riphe ry, 
and whi ch is parti ally fille d  wi th oil, a paddle wheel, B, is 
cause d  to rev olve by a spi ndle (Fi g. 1) passing through one 
e nd of the cylin de r, driven by a be lt communi cati ng with the 
fly whee l shaft. 
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the same at eve ry poi nt of the ir sus pe nsi on. T he hi gh r ate 
of s pee d use d acts adv antage ously in makin g the gove rnor 
ve ry sensi tive; and all parts bei ng lubri cated, i t  works wi th 
the smalle st amoun t  of fri cti on. T his gove rn or, in doi ng 

i ts work, makes an 
en ti re cir cui t, pass­
in g through 360°. 

The pe culi ar acti on 
of this gov ern or al­
lo ws the use of a 
v alve of large are a, 
t he re by admi ttin g to 
t he en gi ne cylin der 
a large boi le r  pres­
s ure at each s troke 
of the pis ton, and 
this produces, we 
are i nforme d, e xce l­
le nt res ults when ap­
plie d to old e ngines. 
in i ncre asi ng their 
powe r  or effe ctin g a 
di re ct s av ing i n  fue l, 
or both. I n  r un nin g 
an e ngi ne wi th this 
govern or, wit h  hi gh 
or low press ure of 
s te am and wi th all 
v ariati ons of powe r, 
the th rottle is opene d 
wi de in the morni ng 
and re mains so unti l  
close d  at ni ght, thus 

re lievi ng the en gi­
neer an d givi ng hi m 
ti me for othe r duties . 
T he govern or v alve, 
when the ap,P aratus 
is n ot attache d to a 
v ari able cut- off e n­
gi ne, is cons tructe d  
wi th a double disk i n  
a tubular for m, an d 
is per fe ct ly balance d, 
the re bei ng n o  s pin­
dle as in the ordin a­
r y  throttle v alve, to 
in ter fe re with i ts 
e qui li bri um. T he 
v alv e is move d by 
me ans of a lever, 
and is opene d and 
close d by a r ocki ng 
moti on of a s teel 
s pi ndle, whi ch is cov­
I>r ed wi th br ass, i n­
s urin g durabi li ty. 
T his arr ange men t we 

sh all prob ably i llus· 
tratei n a  futur e n um' 
ber. U pon th e least 

v ari ati on from the re qui re d  s pee d, we are in forme d, th e 
gove rn or can ins tantly e xer t, upon the v alve or cut- off, all 
ne cess ary for ce, up to a thous an d  poun d!!, i f  req uir ed. 

T he te nde ncy of the rev olv ing paddle whee l i s  to cause 
the cylinde r  to move in the same di re cti on. On t he op­
posite si de of the rev olvi ng spindle is a tr unnion, or short 
spi ndle, fixe d  to t he cyli nde r, attache d to whi ch i s  a whee l, 
C, carryi ng a se t of m ov ab le we ight s suspe nde d by a chain, 
the spee d of the e ngine be ing re gulate d  by the numbe r  of 
wei ghts. Attache d  to the whee l and ke ye d on the e nd of the 
s hort spindle is a pinion, D, rev olv ing with the cylinde r  and 
working i n  a toothe d se ctor, E, the arm of whi ch, bei ng 
fi xe d  on t he spindle of the throttle v alve, ope ns or close s  i t  
as the oi l cylinde r  moves wi th the paddle, accordi ng to the 
v ariati on of load thrown on the e ngine . When use d wi th 
the v ari able cut-off e ngi ne, the arm is attache d  di re ct to the 
c ut- off, as shown in Fi g. 1. F or other en gines, a throttlin g 
v alve is combine d  wi th the govern or 

Fr om the above des cri pti on of the A llen gove rn or, i t  wi ll 
be s ee n  that the wei ghts are raise d an d lowere d in a ne ar ly 
ver ti cal line, an d, un lik e thos e  of oth er gov ern ors, r emai n  

A large nu mber of hi ghly comme ndator y  re ports upon it s 
workin g ar e s ubmi tted. F ur the r inform ati on may be ob­
taine d by addressi ng the patente e, Mr . S ti llman B .  A llen, 5 
Tr emont stree t, B os ton, M as s. 
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In no era of our country's existence does it appear that 
greater progress was made than during the twenty years 
previous to 1840. Early in 1840,Dr. Richard Hare introduced 
the deflagrator, .0. form of voltaic battery capable of giving 
effects of great intensity, and also another form of voltaic 
apparatus called the calorimotor, designed to generate, with 
a low intensity of electricity, an enormous volume of heat. 
By means of it large rods of platinum can be ignited and 
fused in a few seconds, and its magnetic effects are equally 
surprising; yet it is hardly capable of producing the faintest 
spark between the carbon electrodes. During the same year 
Henry Burden invented his first culth-ator, which was the 
beginning of a series of splendid inventions. In 1825 he re­
ceived a patent for a machine for making the wrought spike, 
and in 1835 for a horseshoe machine. Then followed an 
apparatus for making the hook-headed spikes used on rail­
ways, a self-acting machine for reducing iron into blooms 
after puddling, another horseshoe machine, a machine for 
rolling iron into bars, and finally an entirely new machine 
for horseshoe making,which is a marvel of mechanical skill. 
It is self-acting, and produces, from iron bars. horseshoes at 
the rate of one a second. From these sever,+l inventions, Mr. 
Burden amassed an immense fortune. Also in about 1820, 
Jordan L. Mott invented the stove for burning small coal. 
Previously only large lumps had been devoted to domestic 
purposes, and the small fragments were wasted. During his 
lifetime ;he took out more than forty patents connected with 
coal-burning apparatus, and also instituted the change''fNm 
blast furnaces to the cupola in making stoves and other light 
castings. His son carries on the business of his father at 
the present time in this city on a most extensive scale. 

In 1822 James McDonald, of New York, patented an im­
portant machine for breaking and cleaning unrolled flax and 
hemp. During the following year, Nicholas Longworth, of 
Cincinnati, made his first essay in making wine from Catawba 
and other native grapes, thus starting the manufacture of 
the famous Catawba wines. At the same time another great 
inventor became known in the person of Joseph Saxton. In 
1823, he invented the machine for giving the epicycloidal 
form to the teeth of notched wheels ; in 1825 he made an as­
tronomical clock, for adjusting the compensation rod in the 
pendulum of which he invented the reflecting pyrometer IIoI1d 
comparator. In 1829, he went to London and there invented 
the magneto-electric machine. Subsequently he devised a 
self-registering tide gage, a deep sea thermometer, a divid­
ing engine, and an hydraulic printing press with flexible 
platen. 

In 1824, the Franklin Institute in Philadelphia was founded, 
and in the fall of the year its first annual fair was held. 
During the same year, Zadoc Pratt established his great tan­
nery in Prattsville, on Schoharie Creek, N. Y. , for the manu­
facture of hemlock-tanned leather. He probably tanned 
more sole leather than any man in the world, and, it is said, 
amployed a capital of over $250,000, and continued the 
business till his death, without a single litigated lawsuit, or 
the loss of One dollar in bad debts, or having a single hide 
stolen. He was elected to Congress in 1836, and there pro­
posed the introduction, through United States' consuls and 
national vessels, of foreign seeds and plants for distribution 
by the Patent Office, the publication and engraving of all 
important patented inventions for circulation throughout 
the country, and the establishment of a bureau of statistics. 
The year 1825 is memorable for the completion of the Erie 
canal, one of the greatest engineering works in the country. 
It connects the Hudson river with Lake Erie, is 363 miles 
long, and cost only about $8,000,000 to construct. ·Also in 
1825 the first house furnace using flues was employed in 
Philadelphia, by Professor W. R. Johnilon; and in London 
Jacob Perkins exhibited steam artillery, which did good e�­
perimental execution against iron targets, before the Duke 
of Wellington. 

The first signs' of the electric telegraph now become, ap­
parent; for in 1826, Harrison Dyer erected a line on Long 
Island and used frictional electricity to give sparks where­
with to mark chemically prepared paper. Dr. Nott, of 
Union College, in the same year, patented his celebrated 
stoves, which gave him a worldwide reputation. In 1827, 
John McClintic, of Pennsylvania, devised the first practical 
mortising and tenoning machine; and in the same year Mr. W. 
C. Redfield published his "Laws of Storms," wherein by 
long-continued observation, he showed that storms are vast 
whirlwinds, having both a rotary motion and a motion of 
translation on a curved path. Mr. Redfield's discoveries are 
of immense value, since they afford a knowledge of cyclones 
which enables navigators to avoid them. The first locomo­
tive trip in America was made on the Carbondale and Hones­
dale road in Pennsylvania, in 1828. During the same year, 
the first American patent for a locomotive was obtained and 
the first straw and hay paper was made. It was in 1828 that 
James Bogardus invented the ring flyer for cotton spinning 
now : . general use, and then, like Saxton and Burden, 
produced invention after invention with wonderful cele­
rity. In 1829 he invented mills with eccentric grinding 
plates, which have never been fully superseded, in 1832 
the dry gas meter, and a machine for transferring bank 
note plates. In 1836 he devised a marvelously ingenious 
engraving machine, and in 1840 machines for pressing glass 
tumblers. He also made important improvements in drill­
ing machines, and in 1847 erected in New York the first cast 
iron building, we believe, ever constructed. 

We now reach the period when the discoveries of Professor 
Joseph Henry, foremost of living American scientists, were 
made known. Previous to his investigations, the means of 
developing magnetism in soft iron were imperfectly under­
stood. He was the first to prove by aetual experiment that, 
in order to develop magnetic power at a distance, a galvanic 

battery of intensity must be employed to project the current 
through the long conductor, and that a magnet surrounded 
by lI1any turns of one long wire must be used to receh'e this 
current. He was also the first to actually magnetize a piece 
of iron at a distance, and he invented the first machine 
moved by the agency of electromagnetism. In 1829 he ex­
hibited to the Albany Institute electromagnets of power 
superior to any before known ; in 1831 he transmitted signals 
by an electromagnet through a wire more than a mile in 
length, and caused a bell to ring. In 1833, while Professor 
of Natural Philosoph�' at Princeton ('ollege, he explained 
the electromagnetic telegraph, but he never reduced the 
principles described to actual practice. Profcssor Henry also 
as early as 1830 demonstrated that the discharge of a Leyden 
jar consists of a series. of oscillations backward and forward, 
a fact afterward by him proved true of lightning. He also 
made the remarkable discovery that a voltaic current induces 
an extra current in the conductor in which it is itself con 
veyed, which, however, manifests itself only on making or 
breaking connection with the l>attery. The system of con­
ductors adapted to the demonstration are flat spirals of COl)­
per ribbon,kn :>wn as Henry'S coils; and by these,induced cur­
rents of the ninth or.der have been demonstrated, and the 
possible number is theoretically unlimited . 

The years 1830 to 1833 were prolific in electrical discovery. 
Following so close upon Henry'S investigations as almost to 
be mingled with them came those of Dr. Charles G. Page. 
He invented ingenious electromagnetic locomotives, two of 
which pulled a car, weighing eleven tuns and carrying four­
teen passengers,at the rate of nineteen miles an llOur; llC oh. 
served that the molecular changes in a bar of iron produced 
by magnetization are attended by audible sounds; he invented 
a pole changer whereby a magneto-electric machine rna)' 
be made a substitute for a galvanic battery in electrolytic 
and galvanoplastic operations. He also devised the earliest 
form of induction coil, and made a large number of impor. 
tant discoveries in connection therewith, resulting in the in· 
vention of a spark-arresting circuit breaker. 

It was in the autumn of 1832 that Samuel F. H. H. Morse, 
then an artist in painting by profession, embarked at Havre 
to return to this country. On that voyage, while in casual 
conversation with a passenger on the recent discovery of the 
relation of electricity and magnetism, he conceived the idea 
of the electromagnetic and chemical recording telegraph 
substantially as it now exists. Uefore the close of the year 
a part of the apparatus was constructed in New York;'hut 
the telegraph was not experimentally exhibited in operation 
until 1835. In 1837 he filed a caveat and sought,fruitlessly, 
Congressional pecuniary aid. From this time, the inventor's 
life was a continued struggle against scanty means and ad· 
verse circumstances, until the session of Congress of 1842-3. 
when 11e obtained an appropriation, and in 1844 the experi. 
mental line between New York and Washington was COlll­
pleted, and the practicability of the electromagnetic tele· 
graph demonstrated. To Professor Morse is also due the 
originat.ion of submarine telegraphy, and the first submerged 
lines were laid by him in New York harbor in 1842. He also 
made the first daguerreotype apparatus and took the first sun 
pictures produced in America. 

In 1832 Edward Evans patented the method of unhairing 
hides by sweating, without the use of lime. During the same 
year, Dr. Samuel Guthrie, of Sackett's Harbor, N. Y., discov· 
ered chloroform, although he did not understand its true 
constitution, and called it chloric ether. At this period 
also was produced the first lock stitch sewing machine, 1)�' 
Walter Hunt. Hunt made and sold his machines, but was 
an erratic genius, too versatile to be successful, and through 
bis sheer negligence lost the opportunity of acquiring the 
fame and fortune which Elias Howe and other patentees 
subsequently realized. In 1832 M. W. Ualdwin, of Philadel· 
phia, was engaged in perfecting many of his numerous in­
ventions in locomotive mechanism. He devised the plan of 
attaching cylinders to the outside of the smoke box, metallic 
ground joints, and other valuable improvements. His most 
important invention was the flexible truck locomotive, pat. 
ented in 1842. Seth Boyden, of Newark, N. J., had already 
discovered the japan or varnish by which patent leather is 
produced, and had laid the foundation of the manufacture 
of that material, which has been successfully carried on at 
the latter place ever since. He also pursued eXl)eriments 
with a view to converting the hardest laminated iron into 
soft malleable iron; and these succeeding, he began making 
malleable iron castings, between 1831 and 1835. He subse­
quently invented several important improvements iu steam 
engine!!, notably the cut-off instead of the throttle valve,and 
the connection between cut-off and governor. The first prac. 
tical automatic pin machine appeared in 1832,and was the in 
vention of Dr. John I. Howe, of Connecticut. It formed the 
head of the pin by dies from a coil of fine wire. In 1833, 
Hussey,_ of Maryland, made the first practical harvester. It 
had open fingers, with a knife reciprocating in the space. He 
was followed in 1834 by Cyrus H. McCormick, who invented 
the reaper, in which a sickel-edged sectional knife was reo 
ciprocated by mechanism from the drive wheel, and fingers 
gathered the grain. This was an invention of great impor 
tance; and it met with worldwide usage and secured great 
rewards to the inventor, who still carries on the business of 
manufacture on an enormous scale in Chicago. 

In 1834 Professor Denison Olmsted,of New Haven, Conn., 
by observations of the great meteor shower of the preceding 
year, reached the theory that meteors are portions of a nebu 
lous body drawn into the earth's atmosphere and inflamed 
by the heat generated by the resistance of the atmosphere to 
their motion. During the next year, Dr. J. W. Draper br, 
gan his magnificent investigations of the actinic rays of the 
spectrum, which included experiments on the absorption of 
the chemical rays by solid and liquid media, the decomposi-
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tion of carbonic acid by light, the interference of chemical years to bring the Caspian to a level with the Black Sea. As, 
rays, the crystalization of substances by rays of light, the however, the action of the rapid stream would infallibly 
supposed magnetizing properties of light (which he found soon deepen and increase the width of the passage, MI'. Spal­
not to exist), and the effects of light upon vegetation. Dr . •  ding estimates that in forty years the le,-els of the two seas 
Draper was the first to photograph Fraunhofer's lines, the ! would be so nearly the same that the channel would be nav­
first to take a portrait by daguerreotypy, the first to suggest: igable. 'fhis new Mediterranean could be traversed by large 
the relation between the spectra of incandp8cpnt hodies and' ships from the borders of Persia to ahout the fiftieth parallel 
their physieal or chemical composition, the first to devise of north latitude, along the est.m:ries Qf the Ural and Volgn, 
charts of the spectral lines of bodies, the first to explain the and to a much greater distance by ships of small burdell. 
mechanical cause of flow of sap in plants,and that the yellow' The importance of the work, judging from the resultR ex­
ray and not the violet produces the reduction of carbonic pected, is not pxceeded by that of the Suez Canal. The 
acid therein, and the first to photograph the moon. No one world is none too large for its population; and to reclaim the 
American inve8tigator has made more original researches. or hundreds of square miles of arid Russian steppes would be 
extended them over a wider field, or contribnted more largely to add territory and natural resources of inestimable valu!', 
to the general progress of Science, than Dr. Draper. : not only to the Russian empir!', but to all hunUlnity. 

In 1836, another great invention appeared in the shape of • • � •• � 
revolving fire arms, which were patented by Colonel Samuel I FRENCH ARTISANS AT THE CENTENNIAL. 

('olt, of Hartford,Conn. These were first used in the Florida I It is to be regretted that a meeting, recently held in Paris 
war of 1837; but it was not until the outbreak of the Mexican for the purpose of raising a fund to enable one hundred and 
war of 1847 that Colt erected the works in Hartford which· twenty French artisans to visit the Centennial, should have 
have since assumed sueh immense proportions. Colt also in- i been made the scene of wild communistic harangues by such 
,-ented a submarine battery of great power. In the next year firebrands as Louis Blanc and Vietor Hugo. The circumstance (18il7), A. A. 'Yells patpnte(1 the process now in general use tends to put the workmen, who may be sent here with the 
for forming the hodies of fur hats by depositing the material funds obtained through such arguments, in the light of 1'£0-
directly on a perforated cone rc,-olving in connection with an presentatiYes of a cause which is the embodiment of dema­
exhausting' fnn. At ahout this time John Ericsson success- goguery, and with which American workmen, proud as they 
fully applied the scr!'w propeller to purposes of navigation are of our republican institutions, ha\'e no s�'mpath�'. We 
in Eng-Iawl, and inullediatel�' thereafter emigrated to this had a sufficiency of IIgitation of the communistic character 
country, to which belongs his subsequent record, of which during the strike of 1872; and to the credit of our working 
mention will be made further on. In 1839 the United States i men he it said that, even when partisan feeling ran highest, 
government despatched an exploring expedition to the an- : they turned away in contempt from the blatant incitors who 
tartie regions. No other explorations of that part of the prated of "blood and bayonets" and dpnollllced the lIuthor­
globe have since been made, and the somewhat doubtful re- : ity of law. 
port of an antartic eontinent, hrought back b�' the United If the French artisans come here simply as workmen seek­
States' vessels,has not been fully verified. During the same ing to learn, they will find their fellow craftsmen ready to 
year Charles Uoodyear made the important invention of vul- welcome and to instruct them. If, on the other hand, they 
canizing india rubber. IIe had already discovered a method visit us as apostles of the doctrines of Roch!'fort, Hugo, and 
of treating the surfllce of native india rubber by nitric acid, Blanc, while no one will challenge their right to their opin­
which allowed a surface of rubber to be exposed on goods, ions, any attempts on their part to inculcate them will en­
hitherto impracticable owing to the adhesiveness of the ma- counter a rebuff so emphasized as to leave no doubt us to its 
terial. In the course of experiments in 1839, he found that signification. 
a piece of rubber, mixed with ingredients among which was --------.��� .... ���- -------

THE OPENING OF THE CENTENNIAL. sulphur, upon being accidentally brought in contact with a 
The simple but impressive ceremonies which marked the red hot stove, was not melted; but that in certain portions it 

was charred, and in other portions remained elastic, though opening of the Centennial passed off in a way that must have 
1 satisfied the most sanguine anticipations. In the hurry of deprived of all ad lesiYeness. More than sixty patents were 

IIfterwards taken out by him for improvements in treating preparation some things are forgotten, and others are apt 
india rubber and on articles manufactured from it. In 1839 not to fall in their proper places at the specified timp; hut on 
also ErastuR B. Bigelow invented his power loom for weav- this occasion the great machine started off with wonderful 
ing ingrain carpet. This machine could easily weave from preCISIon. The day in Philadelphia dawned wet and (']oudy. 
twenty-fivp' to tW(,llty-seyen yards per da�-, whereas the pre- During the previous twenty-four hours there had heen 
vious hand loom pro<luetion never exceeded eight yards. heltvy rains, and many remembered with some dismay the de­
The invention was followe(l later by a power loom for Brus- pressing effect of the drenching showers whieh fell during the 
sels and tapestry carpets, one of the most ingenious pieces opening of the Vienna Exposition. Long befort' thp uppoint­
of meehanism ever devised. Mr. Bigelow also invented a ,1'(1 llOur, however, the clouds brol<e away 1111(1 thp sun hurst 
mllchine for weuving' coach lacp, lind another for weadllg forth, and the predietions of the "probabilities" that fail' 
('()tlnterpanp�, hot" of which are in t'xtensive USt'. w<'athpr was at hand, to the relief of all l'oncPl'llP d,  wprt' 

II I verified. As early as. nine o'clock the gates WP\'t' opened; . ere we lHay dose t lC re"iew of a period rpmarkable for: 
the number of great iuventions made during its continuanc!'. , and thousllnds of p:ople surged into the g�'olmds: flocking to 
The original typt's then produced have since forme(l tlw : tllP fr�nt of l\!emorlUl .Hall, where every mch o� space com­
foundation of thousands of modifications and improvements, ' mundlllg a new was m a few moments occupIed. By the 
and thp end of milking' such ('lianges seems far from being: time the cprenHmies began: over one hundred thouHan�1 pP.r­
attained. Progress tlwrefore since 1840, though rapid, is. sons had assembled, packmg an area fully half a nllle III 

due to development of previous idplls. more perhaps than to I length b�' 250 yards in width. While the people wl're 
oriO'ination of new ont's. : thronging in at one portal, the orchestra of two hundred mu-

Our next issue will contain a continued history of the:
1 
sicians and the nine hundred singers were admitted at 

more rcmarkl�hle inventions and discoYerips from 1A40 up to other entrances. Later, the invited guests began to arrive; 
lhp prespnt time. nnd us the dignitaries, both national and foreign, took their 

.. �. � .. .----- places, the expectant throng vented its enthusiasm in pro-
RECLAIMING THE STEPPES. . longed cheering. A tempestuous burst of applause g'r!'etpd 

It is a well known fact that there exists in the southeast- ! the Brazilian Emperor, who, with the Empress, occupied 
e�'1 portion of the Hussian empirp an immense basin, de- seats on the platform; and when the President. accompanie(1 
pressed below the level of the oceun. In this basin lies the by his inilitary escort and by his cabinet ministers, arrived, 
Caspian Sea, and into it also flow tfte great rivers Ural and the shouts were deafening. Quiet was not restored until the 
Volga, which drain a large portion of central Russia. In ceremonies were fairly opened by the orchestra playing the 
the course of ages, the rjvers have carried down soil and famous Centennial March, written by Richard Wagner. 
formed vast deposits which have encroached upon the sea, Musical critics speak highly of the .composition ; hut it waR 
contracting its dimensions and elevating its bottom in parts, generally conceded that it was not adapted for outdoor per­
so that for large vessels it is no longer wholly navigable. formance, as it contained very many passages wholly in­
As the sea diminished in size, so did the suppl�' of wlttery : audible except to the few hundred in the immediate vicinity 
vapor in the adjacent atmosphere become less ; and moisture I of the performers. This being over, Bishop Simpson ad­
failing', the land neal' by has gradually changed into a desert, ' vanced to the front of the platform and delivered a lengthy 
whidl is steadily growing. It is thousands of years, proba- prayer, the immense throng, though hut few could hear 
hly, since th(' arid wastes or steppe8 began to form ; but their the speaker, maintaining perfect stillness and decorum. A 
spread has continued until now an immense region is unfit magnificent hurst of music followed. in which a thousand 
fOl' human habitation. voices, accompanied by organ and orchestra, sang Whittier's 

To reclaim this desert and restore it to its former state of Centennial Hymn, in the last portion of which nearly· the 
fertility is the object of a gigantic engineering project, re- whole audience joined, producing a volume of sound of inde­
cently suggested by Mr. Spll;lding, nn American engineer re- scribable grandeur. Hon. John Welsh, President of the 
sident in Europe. The plan involves the connection of the Board of Finance, then formally presented the buildings to 
Caspian with the Black Sea by means of a canal, which is the Centennial Commission. The cantata written for the oc­
described in detail on another page of this issue. It appears casion, by Sidney Lanier, was next sung. The senseless 
'that the surface of the Caspian is forty-eight feet lower than words of this production were happily compensated for by 
that of the Black Sea. Mr. Spalding proposes to excavate the superb musical setting given them by Mr. Dudley Buck. 
from the, Caspian a cutting,480 feet wide, westward to such a These preliminaries concluded, the first important speech 
distance that at its western end it would reach a depth of 32 was made, by General Hawley, President of the Centennial 
feet. The surface of the earth at that point would be 16 Commission. After reviewing the inception of the project 
feet below the level of the Black Sea. The remainder of of an international exposition, and briefly referring to .the 
the distance is to be traversed by a narrower channel, 160 labors of those' charged with its preparation, he concluded 
feet wide and 9'6 fxet deep at the Black Sea end, and 16 feet as follows; 
deep at its junction with the broader: cutting. This gives a "It has been the fervent hope of the Commission that, 
fall of 6 '4 feet between the two extremities of the narrower during this festival year, the people from all States and sec­
channel, and the total length of both cuttings is about 166 tions, of all creeds and churches, all parties and classes, 
miles. It is calculated that the water from the Black Sea burying all resentments, would come up together to this 
would flow, along the slope above mentioned, at the rate of birthplace of our liberties, to study the evidence of our re­
orne 7'2 miles per hour, and that, if the channels remaineds sources; to measure the progress of a hundred years; and to 
at thpir original dimAnflions, it wonlrl takA fonl' hundred AXQminA to our profit thA wondAl'ful prodltl'tll of othAl' 11l.ndA : 
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but especially to jQin hands in a perfect fraternity, and to 
promise the God of our fathers that the new country will 
surpass the old in the true glories of civilization. And fur­
thermore, that, from the association here of welcome visitors 
from all nations, there may result not alone great benefits to 
invention, manufactures, agriculture, trade, and commerce, 
but also stronger international fripudships and morp lasting 
peace. 

"Thu", rpporting to you, MI'. President, under the laws of 
the government and the usagp of similar occasions, in the 
name of tIl!' Unitp<l Statps Centennial Commission, I present 
to your \'iew the Intprnational Exhibition of 1876." 

Ou the dosing of this spepeh, Presidpnt Grant began the 
reading of his address. It very briefly refprred to the objects 
of the Exposition, and to the vast progress of the nation dur­
ing the past century. At the words" I declare the Interna­
tional Exposition now open," the signal was given, and the 
national flag was run up on tIl!' great tower of the main 
building. The bplls and steam whistles all over the city 
bnrst into a chorus of noises, with which were mingled the 
thunder of the saluting hatteries. The orchestra, organ, and 
sing'ers .pealed forth the Hallel ujah Chorus, and the pro­
cession of invited guests, headed by the President and Em­
perOl', waH thpn formed, and th .. march through th .. Main 
Building began. 

D\u'ing the morning, thp two gr.'at enginl's had been start­
ed at intp.l·vals, and every bearing had been freshly oiled, 
so that no possible ohstaele conld exist to prevent their 
formal. beginning of work at the proper time. Mr_ Corliss 
stood by his gigantic offspring, waiting the arrival of the 
President. As the head of the procession reached the en­
gines, General Grant and Emperor Dom Pedro stepped for­
ward ; and instrul'ied hy Mr. Corliss, pach grasped the bright 
lever of a throttle val \'I'. There waH a moment's delay for 
the dignitaries to gatllt'r, lind tht'n, lit 1.200'elock, Mr. Cor­
liss waved his hund, the signal for admitting the steam to 
the cylinders of the gigantic machhlt's. It was a scene to be 
remembered; lind perhaps for the first time in the history of 
mankind, two of the greatest rulers in the world obeyed the 
order of an inventor citizen. 

The Emperor, with his characteristic energy, was the 
quickest to move his lever, but the President was but a sec­
ond behind; and as the motion was completed, the steam 
hissed into the great cylinders, the mighty arms of metal 
slowly began their movement, pulleys answered to the strain 
of belts, and the mechanism of the vast building started 
into life and activity. The Empress of Brazil meanwhile 
visited the 'Yomen's Pavilion, and there pulled a golden 
cord which set in motion the engine that drives the looms 
Thus ended the ceremonial part of the opening, and the 
people scattered themsPlves over the grounds and through 
the buildings, while througs visited the restaurants, and lit­
erally devoured e"ery ouuce of food which had been sup­
plied; and by four o'clock, when President Grant and the 
Elllperor rf'tuI'lle<l to the grounds and sought to dine lit the 
principal restaurant. they found several thousand hungry 
American sovereigns had bepu tIl ere before them, and they 
were obliged to go elsewhl're for their diuner . 

The interiors of some of thp huildings, b�' dint of day and 
night work of a lllultitude of workmen during the past 
wpek. have bepn partially reducP(1 to order; but here and 
there, and almost everywherl', a wilderness of packing boxes 
and rubhish is to be met with, and it will 1)e some time yet 
bpfore every department will be in perfl'ct order. 

It is impossihle, at the present writing, to form any ade­
quate idea as to the variety and novelty of the exhibits. 
The objl'cts are there, but they ar<' yet to be arranged and 
classified ; and until this is done, a description of them, and a 
('omparison with what we are uspd to seeing, must be dpferrpd. 

---.-�.�.-
(�overnl'lent Provblion tor Meehanle .. at the 

(:entennlal. 
We learn that a bill has been introduced in the House of 

RepresentatiYes,directing the President to appoint six skilled 
mechanics from !'ach Congressional district, "whose duty it 
will be to attend the Centennial International Exposition at 
Philadelphia, carefully study the arts, industries, and pro­
ducts there exhibited, and make full report in writing of all 
that, in their judgment, is important and useful to the prac­
tical and scientific industries of this country." It is further 
provided that they shall be paid for their work "such sum 
as the Secretary of the 'freasury shall deem a fair compen­
sation." There are 292 Congressional districts, so that the 
corps of skilled mechanics will number over 1,750 persons. 
If they all attend the exhibition every day, a very comforta­
ble addition will he made to its dail�- receipts at the expense 
of the government. 

The constitutional authority to incur this expenditure will 
probably be found, says the Evening Post, just where the 
authority to establish a department of agriculture and an 
education bureau was found. Most persons will agree,how­
ever, that, if the enlightened people of this country do not 
take the trouble to learn for themselves what there is im­
portant and useful in the exhibition, they do not deserve to 
have a paternal government do it for:them. 

�� .. � 
Publishing the English Patents. 

The London Patent Office is about to adopt our Patent 
Office system of producing copies of drawings of patents by 
the photo-lithographic process, in place of the large litho­
graphic sheets which now accompany the printed specifica­
tions of all English patents. Considerable opposition to this 
change was made by the London patent agents ; but we 
believe it only arose from abhorrence of change, which is 
the national characteristic of the Englishman. But the 
British public will soon find our mode of producing copier;; 
fal' bAtter than their olrl plan of lithography. 
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THE CENTENNIAL INTERNATIONAL EXHIBITION. 

We resume our description of the buildings erected for 
the Centennial Exposition, the most important of which 
were illustrated in our last issue. The above engraving reo 
presents the pavilion erected by the State of New York, a 
building in the villa style, with a verandah all around it. It 
is the headquarters of the New York commissioners, and 
will, no doubt, like the other State buildLngs, be a meeting 
place for exhibitors and visitors, from the Empire State. 

A very attractive feature of the Exposition will be the va· 
rious restaurants, which will represent the culinary art of 

.' . --r==': 

many nations. The largest of these is specially dedicated 
to American cookery. It is situated near the Agricultural 
Hall, and encloses three sides of a quadrangle, giving the 
visitors an opportunity of dining in the fresh air or on the 
shady piazzas with which the building is surrounded. A 
large hall and several private dining rooms are also at the 
disposal of guests. Messrs. Delmonico are, we believe, to have 
a building, and the owners of Les Trois Freres Proven�eaux, 
of the Palais Royal, Paris, which for sixty years has held the 
highest rank iii Europe for the excellence of its cuisine and 
wines, are to exhibit to the visitors the gastronomic science 
of the city of good cooks. Mr. Edward Mercer, of Atlanta, 
Ga., has erected the building shown in our second illustra­
tion ; it is 185 by 96 feet, and contains four large dining 
rooms. A band of "genuine plantation minstrels " is to di· 
vert the diners during the repast, and the bills of fare are to 
be thoroughly representative of the manners of the Southern 
States. There is also the Vienna bakery, already alluded to 

---.,.--- - --

Jtitutifi t !tutri tau. 
i n  these columns ; and there i s  a Turkish caje, where the tiny 
cup of Arabian coffee, with a long pipe of the Persian pattern 
or the Turkish na1'gilyeh, through the perfumed water of 
which the smoke is drawn, may be enjoyed for the first time, 
probably, by most of the visitors. 

Our next engraving represents the United States Govern· 
ment Building. It contains collections of objects sent by 
the various government departments, those from the army 
and navy being especially interesting. The structure is in 
the form of a cross, 360 by 300 feet,and the 81,600 square feet 
of floor space are appropriated as follows : To the war de· 

THE NEW YORK STATE BUILDING. 

manufactured articles. The display of artillery and projec 
tiles, maps, chart!!, etc., as well as of documents and papers, is 
likely to attract much attention ; and machinery in motion 
will be employed to illustrate the manufacture of small 
arms, cartridges, army clothing, etc. 

Photographic science will be shown not only in the build· 
ing described and illustrated in our last issue, but in one 
erected by a company especially organized for the purpose 
of taking photographs in the buildings, and for selling 
them in the Exposition, to which privilege it has the exclu· 
sive right. The building is admirably constructed and ar 

- - - - ---------------. 

--. - . 
- .. ,� -, 

partment, 11,200 ; navy department, 10,400 ; interior depart . .  ranged ; and the company numbers among itlil members pho. 
ment, 20,600 ; treasury department, 3,000 ; post office de· tographers from all parts of the country and Canada. Mr . 
partment, 3,800 ; Smithsonian Institute, including fish com· Edward L. Wilson, editor of the Philadelphia Photograph· 
mission, 26,600 ; agricultural department, 6,000. er, is the treasurer, and Mr. John A. Fraser, of Toronto, is 

The main stem of the building and its transept are tra· the art superintendent of the company. 
versed .centrally by walks, which cross in the center under 'The next and last building in our present series is one 
the rotunda or lantern, crossing the intersection. The prin· erected by private enterprise ; it is called the World's Tick· 
cipal area of the cross consists of three aisles, which have et and Inquiry Office, and is built by Messrs. Cook, Son, & 
side lights beneath the eaves, the central aisle rising above Jenkins, the renowned agents for pleasure tours in all coun· 
the side aisle and having ventilators at the comb. 'l'he tran· tries. It is a well built, elegant pavilion, with offices for the 
sept has a single aisle. Each of the departments has sale of tickets, hotel coupons, etc., and the affording of in· 
drawn upon its own stores for articles to exhibit, the objects formation and facilities for traveling to and from all parts 
having in many cases great historical interest, appertaining of the world ; but in addition to the utilitarian purposes of 
to the aboriginal inhabitants of the country, the settlement, this firm, they provide one of the most attractive features of 
the revolutionary struggle, the later wars, the peaceful arts, the Exposition in the display of their celebrated Palestine 
progress, surveys, inventions, scientific expeditions and reo camp, illustrating their method of caring for travelers in 
searches, and natural resources, the latter including metals that interesting country ; besides which they illustrate a 
and other minerals, animal and vegetable productions, and number of other most interesting facts connected with travel 

" THE SOUTH " RESTAURANT THE UNITED STATES GOVERNMENT BUILDING 
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and life in distant countries. Among these attractions is 
the boy Selim, '§o famous in Mr. Stanley's tour of search after 
the late Dr. Livingstone. 

There are many attractive features in the grounds which 
surround the buildings. North of Machinery Hall is a pret­
ty little lake covering about five acres of ground, with slo­
ping banks covered with grass and shrubbery. The spacious 
grounds in front of Horticultural Hall are dotted with par­
terres of flowers and traversed by a sunken garden leading 
up to the portals of the Hall. The grassy 
expanse of flowers and turf is bordered by 
a fringe of fine trees; and the cool valleys of 
Lansdowne and Belmont, on either hand, 
furnish denser masses of shade to relieve 
the brightness of the scene. The esplanade, 
adjoining the main entrance to the grounds, 
has also been prettily ornamented with flow­
ering shrubs; and in the center is Bartholdi's 
large bronze fountain, representing Light 
and Water, " the twin goddesses of cities." 
West of the Machinery Hall stands the great 
fountain of the Catholic Total Abstinence 
Society, which, next to the Centennial foun­
tain, is much the most costly work of the 
kind in America. The center figure repre­
sents Moses smiting the rock, and the four 
subordinate ones are statues of Father Ma­
thew, Charles Carroll, Archbishop Carroll, 
and Commodore Barry. 

. � .  
Dr. W. W. Hall. 

We learn with painful regret of the sud­
den death of Dr. William W. Hall, the well 
known editor of Hall's Journal of Health. 
Dr. Hall was born in Paris, Ky. , in 1810. 
After completing his education he entered 
the ministry, and while performing mission­
ary labors found a knowledge of medicine so 
indispensable that he began systematically 
to study the healing art. Subsequently he 
devoted himself to that profession, practis­
ing successfully first in Cincinnati and New 
Orleans, and latterly in this city. 

Dr. Hall possessed an extraordinary facul­
ty for popularizing medical knowledge. He 
was the first to start a popular journal de­
voted to the inculcation of the laws of health 

THE 

and correct living, in which the articles were written in so 
clear and plain a style as to be comprehensible by any one. 
The fact that the Jour'nul of Healtlt, which was issued first 
in 1853, soon attracted a circulation of 25,000 copies, shows 
the favor with which the public regarded his labors. Dr. 
Hall prided himself on writing his whole paper unaided ; and 
as he was master of a concise, epigrammatic way of express­
ing ideas, it was rarely that a copy of the journal could be 
perused without some useful suggestion being fixed in the 
mind. Besides his editorial labors, Dr. Hall found time to 
prepare a number of valuable works on sanitary topics, 
which have added to his general reputation 

It is a remarkable 

$titufifi t �mtritau. 
these, a considerable quantity of combined mercury was pre­
sent in the form of albuminate of mercury. How the poison 
came in the meat is a mystery ; but a member suggested that, 
inasmuch as thermometers are employed to regulate the tem­
perature when canning, the mercury may have come from a 
broken thermometer. It may be interesting to note that a 
case of poisoning has been reported in Boston from eating 
canned cooked corned beef. Another member of the Acade-
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fession of their fathers unless adopted into a family pursuing 
some other vocation. 

The paper mulberry, of which the paper is made, is pro­
pagated by cuttings from the roots, which are planted on the 
borders of rice fields, and mature in five years. In Novem­
ber the reeds are �ut and sold to the papermakers ; and 
the roots are left to send up new shoots. The shoots are cut in 
pieces two feet long, piled up and allowed to ferment, which 

my informs us that he too suffered severely after eating 2 loosens the bark so that it can be stripped off, after which 
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they are dried in the open air, or scraped 
at once. The scraping removes the brown 
epidermis, which can be used for inferior 
wrapping paper. About 33 lbs. of the bark 
is boiled at one time for two hours in a 
strong lye made from wood ashes. It is 
then put in bags and left in a running 
stream until the alkali is washed out com­
pletely. It is next beaten, 2 or 3 lbs. 
at a time, on a wooden block with heavy 
sticks, for 15 or 20 minutes. This pulp is 
now mixed with a little rice paste, or a 
paste from a species of mallow. A thin 
pulp is obtained by stirring t pound of this 
mass into 40 or 50 gallons of water. The 
web or mat on which the paper pulp is col 
lected is made of slender strips of bamboo , 
only the thirty-sixth part of an inch in di 
ameter; several hundred of these are bound 
together with silk threads ; the rods aU 
run lengthwise of the sheet and hence the 
mats can be rolled or folded up in one di­
rection. A branch of the nobility monopo­
lizes the manufacture of these mats. For 
coarse paper, reed mats are employed. The 
process of manufacture is essential the 
same as in making handmade paper else­
where. A woman sits in front of the tank 
and stirs it vigorously, then dips a mat and 
frame into the vat, takes up some of the 
pulp and shakes it so as to arrange the 
fibers parallel. A single dip makes a very 
thin tissue paper; most paper is made by 
dipping twice, and drlrining each time. 
After the second dipping, the mat is stood 
up edgewise by the side of the tank to 
drain, and the frame put on a second mat , 
which also receives its first dipping. 

ozs. of this beef, but is uncertain whether mercury was the While the second sheet is draining for the first time, the 
real cause of the affliction. mat with the first sheet is laid face down on a pile of fin-

SEPARATION OF BISMUTH, CADMIUM, AND COPPER IN ished sheets with a rice straw between them. While the 
QUALITATIVE ANALYSIS 

formed the title of a paper by M. W. lies, Ph. B .  The sub­
stance of this discovery has already b.een published in the 
SCIENTIFIC AMERICAN SUPPLEMENT. The three metals are 
precipitated by ferricyanide of potassium ; the copper and 
cadmium are redissolved in excess of cyanide of potassium. 
K Cy, and tested for in separate portions of the filtrate, the 
former by hydrochloric acid, H CI, the latter by ammonia 
sulphide. 

second sheet is draining a second time, the mat is taken off 
from the first sheet, so that only two mats are necessary. 
'When 500 or 600 sheets, which form a day's work, are com­
pleted, they are pressed for some time with heavy weights, 
then taken up one at a time, by means of the rice straw,and 
placed by old men on smooth boards to dry in the sun. 
When dry, the sheets are stripped from the board by a 
sharp knife with the blade at right angles to the handle 
like a sickel. The finished paper weighs about one half as 

much as the bark 
employed. 

Professor Munroe 
exhibited various 
kinds of fancy 
paper from Japan, 
and another mem­
ber exhibited a 
Chinese book, said 
to be a translation 
of Professor Tyn­
dall's work on 
sound, illustrated. 

At the close of 
the regular meet­
ing, Professor A. R. 
Leeds was elected 
chairman of the 
chemical section ; 
and a committee 
was appointed to 
consider the subject 
of having a course 
of public lectures 
on Science, next· 
season. 

MINERALS. 

fact thllt one so well 
posted in sanitary 
laws should have 
died through the vi­
olation of precepts 
which he persistent­
ly urged upon oth­
ers. It seems that 
for some years past, 
Dr. Halfhas greatly 
overtasked himself 
in his literary la­
bors, rising at 5 in 
the morning, and 
working almost con­
tinuously until 10 at 
night. The physical 
results of mental 
overwork are fully 
known, and perhaps 
few u n d e r s t o o  d 
them better than Dr. 
Hall himself. Yet 
he fell dead in the 
street, and subse­
quent examination 
has revealed the 
cause of his death , 
to be degeneration 
of the heart, one of 
the commonest re­
sults and, according 
to recent investiga­
tions, an almost ne­
cessary consequence 
of an overtaxed brain. 

THE WORLD'S TICKET AND INQUIRY OFFICE. 

Professor A. E 
Foote, of Philadel­
phia, e x h i b i t  e d 
through Mr. Hal­
lock some fine spe­
cimens of rare min­
erals, including pet­
zite, molybdenite, 
embolite, amazon 

NEW YORK ACADEMY OF SCIENCEB. 

The chemical section of this society met at 64 Madison 
avenue, Monday evening, May 8, 1875. After the conclusion 
of some ordinary routine business, Professor Falke created 
quite a sensation by exhibiting a quantity of 

MERCURY FOUND IN CANNED MEAT 
He stated that, on opening a can of cooked corned beef, put 
up by a company in Chicago, he noticed some bright metal­
lic globules, which proved to be metallic mercury. Beside 

JAPANESE PAPER 
Professor Henry S. Munroe, E. M. , exhibited a number of 

specimens of Japanese paper, and described minutely the 
materials employed, method of manufacture, and uses of this 
curious material. The Japanese paper, said Professor Mun­
roe, is all made from the inner bark of the mulberry, and is 
never bleached, although made as clean as possible: hence its 
faint yellow green or pinkish color. Paper is made in small 
villages where all the inhabitants are papermakers, just as 
other small villages consist entirely of blacksmiths, and so 
of other trades. The sons of papermakers follow the pro-

stone, and titanium. 
The meeting was adjourned to June 12, 1876. 

------..... �4 . � .. 
A New Test. 

To detect nitrobenzol in oil of bitter almonds ; 'fake a so­
lution of chloride of tin, and add excess of caustic soda until 
the precipitate dissolves, then add a few drops of the sub­
stance to be tested, and heat. If nitrobenzol is present, it 
will be reduced to aniline. Next, add a few drops of carbo­
lic acid and some hypochlorite of soda (Javelle water), when 
the peculiar purple color is produced. 

© 1876 SCIENTIFIC AMERICAN, INC.
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A Pleno-Hydrometer. 
1'0 tlw Editor of tIM Sci�ntific Americall : 

I send a description of a new scientific instrument of my 
invention ; it may perhaps interest the scientific pnblic. It 
is for determining the s" : ' Hic gravity of flnids as well as of 
solids. Its construction '" , I "Ised on the combined principles 
of the picnometer or spe:, i : i� gravity glass and the hydrome­
ter. It is especially adapterl to the determination of the 
gravity of fluids when onl�- small quantities can be obtained, 
when they are of sneh a nature that they can only he kept 
in glass vessels, such as strong adds and the like. 

A is a spherical glass vessel to which a long neck is at­
tached, corresponding to the stem of the common hydrome­
ter. B is a smaller closed bulb that contains shot, mercury, 
or other heavy ohj l.'ct. '1'his may be dispensed with if the 
bulb, A, is made of heavy 
glass. Around the stem or 21 '- '{j Z 
neck of the vessel, A, just 
above that vessel, tIlPre is � 
blown another hulh, (', 
which serves as a float. TIH' 
upper end of the stem is ""I - ' 7>1/ 
open. The instrument, in- ':, _ I iNr 
stead of floating in the fluid 
the specific gravity of which 
is to be determined, is fil led 
with a fluid to a mark, D, 
on the neck, and put in 
water. '1'he degrees IIrC' 
marked on the glass by 
etching with h�-drofluoric 
acid, or a paper scale lIllly 
be used, as shown in Fig. 
2. The paper can he in­
serted in the space be­
tween the two tubes, aIHI 
the upper edges sealed to­
gether. 

" 

/l / (/,p 

If we fill the instrument with water and let it float in wa­
ter, the proportions of the instrument heing such that it 
sinks to n, it will serve for determining the specific gravity 
of fluids heavier than water. If it sinks to (/ ' 0 ,  then a , .  
will b e  1 '000 o f  the scale, and will serve for fluids lighter 
than water. In the first case, a being 1 '000, if we fill the in­
strnment with any heavier fluid and put it into water, it will 
sink in farther than ft, say to a" being 1 '250. As the volume 
of the fluids to be weighed is always the same, it will he 
readily understood that a similar addition to the specific gra­
Yity (as from 1 '000 to 1 '250 and from 1 '250 to 1 '500) will re­
quire equal additions to the volume of water displaced. In 
other words, the distances of the marks [ '000 to 1 '250 and 
1 '250 to 1 '500 will be equal, providerl the stem is cylindrical. 
This is the only instrument haying a specific gravity scale of 
which the degrees are equidistant. Further, if the instru­
ment be so made that the volume of the inner vessel be 
known, such as 10 cubic centimeters, it can he used to weigh 
off any quantity of a fluid or solid suhstance (which must he 
in pieces small enough to enter) from 10 to 20 grains, or as 
far as t�e scale goes. The instrument may thus serve as a 
balance for preparing solutions of standard strengths. It 
may be also used for determining the specific gravity of sol­
ids. The method is nearly the same as with the usual spe­
cific gravity glass or picnometer and the chemist's balance. 
Thus : Given a substance not soluhle in water, the speeific 
gravity of which is ;1'. If we put enough of it into the in­
strument to make it sink in water to 1 '2.'50, and fill up with 
water to the mark, and immerse again in water, it will sink 
now to, say, 1 '750. Then calling the absolute weight of the 
water which the instrument will hold 1Jl, the ahsolute weight 
of the substance will be 1n X 1 '250. The weight of the con­
tents of the instrument, after filling up with water, will be 
'In X 1 '750, and the weight of the water added will be 'In (1 '750 
- 1 '250), and the weight of the water displaced by the sub­
stance w - I� (1 '750 - 1 '250) = 1� (1 -1 '750 + l '2liO = 1n X O ·5. 
By dividing the ahsolute weight of the substance hy the 

10 X 1 '21)0 
weight of the water it displaces, --- .. ',we show its specific 1n X O'1) 
gravity, 2 '500. 

The results of the determinations with this instrument 
are not influenced by variations from the mean temperature, 
as the gravity of the fluid is always compared with water of 
the same temperature. 

Your readers will doubtless find many uses to which this 
little instrument can be put. HERMANN WIEG AND. 

St. Louis, Mo. 
-----� . .  ��.�-----­

A ' .. hread Telegraph. 
1'0 the Editor of tlw Scientific American : 

A cheap telegraph, useful for certain purposes, can be 
made in this way : 'rake two tin cylinders about the siz e of 
a small dice box, say 3 inches long b�- It inches diameter ; 

THE TWO CENT TELEGRAPH_ 
cover one f nd of each with parchment or bladder, forming a 
drumhead. Pierce the center with a pin and insert a 
strong thread, and' make a knot to prevent its being with-

j'citutifi c !lUtriclU. 
drawn. With the other end of the thread (which may be of ' Induenee ot' Light on the Color ot· Flowers. 
any length, say 100 yards or more) do likewise with the Dr. Askenasy, in the Botan isdw Zeitllllfl, records the re-
other cylinder, and the telegraph is complete. By keeping suits of some experiments instituted by him to ascertain thp 
the thread tightly drawn, in order that the vibration may influence of light on the colors of different flowers. In the 
be perfect, a person speaking or even whispering in one main, his results agree with those obtained hy Sachs ; hut if 
cylinder can be distinctly heard b�- another holding the the different plants he employed to test the degree of influ. 
other cylinder to the ear. ence exercised hy light can he regarded as of equal value, 

Would not such home-made pocket telegraphs be very use- then the degree of influence is very diYerse in different plantH. 
ful in factories, on farms, in the army, and in many other Scarlet and white,scarlet and yellow, and wholly yellow flow­
situations too innumerahle to mention ? An enterprising ered sorts of tlllipft Gcsn eriallll, grown in ahsolute darkness,  
person might realize a handsome sum hy making them as ' exhihited no appreciable difference in the shape or color,or ill ­
scientific toys for the Centennial Exhibition. The tube!\. tensity of color, of the flowers from those of the same yarie­
could he made of cane pole, and I would suggest that they ties grown in the full light. Blue and yellow flo wered ya­
be made to fit one within the other,so as to be easily carried. rieties of crocus vernllS developed their proper colors, hut 
Stronger ones can he made with slllall cord, but would be the flowers were very much drawn up, as gardeners express 
more bulky. GEO. QUINCY THORNDIKE. it. 'rhe effects of light on a dark violet blue variety of llyn-

Mpntone, Alpes Maritimes, France. rintltus orien talis were of a double nature, with the same tem-
4 4 1 � .. perat.ure. '1'hose grown in the light were at least a fortnight 

lFor the SclentUlc American . ]  i n  advance o f  those grown i n  the dark, and much more 
SETTING ENGINE GUIDE BARS, 

8everal of our correspondents are troubled with the diffi­
culty of setting the guide bars upon the bed of a horizontal 
engine so as to ensure that the piston head has an equal 
amount of clearance, from the cylinder head, at each end of 
the stroke, and at the same time so that the guide blocks will 
trayel to an equal amount oyer the recesses at each end of 
the guide bars. Below we give a practical method of obtain­
ing this result. 

Our first operation is to ascertain the length of the bore of 
the cylinder, measured from inside face to inside face of 
the cylinder covers, which we may do by subtracting from 
the whole length of the bore the depth to which the covers 
enter it at each end ; then from the remainder we subtract 
the thickness of the piston head, exclusive of the bolt heads, 
if they project ; and the last remainder will be the length of 
the bore of the cylinder (allowed for the stroke of the piston) 
plus the clearance between the cylinder covers and the piston 
head when it is Itt each end of the stroke. From the remain­
der so obtained, we subtract the length of the engine stroke, 
that is to say, twice the length of the crank from the center 
of the shaft to the center of the crank pin ; and this last re­
mainder will be the amount of length of the hore of the cyl­
inder allowed for clearance, which, dh-ided hy 2, will give 
the amount of clearance at each end of the stroke. If, then, 
we add the amount of this clearance to the depth to which 
one cylindl'r cover fits into the cylinder, tIll' sum will be the 
distance from the fac!' of the piston head to the end face of 
the c�-linder. Then we may carefully clean and oil the cyl­
imler bore, piston rod, and piston, and then put. the latter in 
its place in the cylinder, taking care that. the distance from 
the face of the piston head to the end face of the cylinder 
end is that ascertained as aboye ; and then the piston will 
be at one end of its stroke, and will allow amonnts of 
clearance, equal at each end of the cylinder. 

Our next operat.ion is to find the exact position of the 
crosshead when it. is at that pnd of the stroke which corre­
sponds with the position of the piston ; and we proceed as 
follows : There shouM he upon all guide barR a recess at 
each end of the working face, 1'10 that the guide hlocks will, 
at each end of the stroke, travel over these recesses, and 
thus prevent the fonnation of shoulders on t.he guide bars. 
'l'he distance, then, on each bar, between these recesses will 
he less than the length of the stroke ; and we therefore sub­
tract the distance from recess to recess, on a bar, from the 
length of t.he engine strokp, and the remainder will he the 
amount allowed for the guide bars to travel over the re­
cesses, which, divided by 2, will give the allowance for 
overtravel at. each end ; and we mark such allowance upon 
the guide bar at the end corresponding to the end of the 
stroke at which the piston stands. "Ve now place the cross­
head upon the piston rod, and then put the guide blocks 
upon the crosshead, and adjust the guide bars upon the en­
gine bpd, so that the end of the guide block stands even with 
the mark above referred t.o, and the operation is complete. 

Xew York city. JOSHUA ROSE. 

A Great Explo.don. 
A tremendous explosion of the nitroglycerin compound 

known as rend-!ock powder recently occurred on Bergen 
Hill, New Jersey, directly opposite New York city. '1'he 
material was to he employed for blasting in the new tunnel 
of the Delaware, Lackawanna, and Western Railroad Com­
pany, and was stored in a brick magazine some ten by twelve 
feet in area and nine feet in hight. Estimates place the 
amount of powder that blew up 'at about four hundred 
pounds. The concussion was terrific, and the effects were 
felt over a radius of some ten miles. Thousands of sashes 
and doors in the vicinity were forced in, and even across the 
river in New York the glass in edifices along the water front 
was shattered. Houses at a distanc€ of nearly five miles 
were perceptibly shaken. Fortunately the building in which 
the powder was stored was located in a large empty lot and 
on the brow of the hill ; and the force of the explosion 
spending itself eastwardly, most of the fragments were 
hurled harmlessly into the marsh below. The great damage 
which must have ensued had the locality been thickly built 
up was thus avoided ; and the injuries were confined to the 
wholesale destruction of doors, windows, and ceilings in the 
neighborhood. 

The cause of the disaster is unknown. The accident 
points to the necessity, however, of the enforcement of 
stringent laws, preventing the storing of any of the new 
and powerful explosives, in large quantities, in the vicinity 
of any populated district, and also regulating its transport­
ation 

highly colored, though those grown in the dark were not ab­
solutely colorless. �o prove this, Dr. Askenasy cut off the 
upper l)oriion of the spikes of several of the plants growing 
in the dark, and placed these portions in water, fully ex­
posed to light, on the south side of a greenhouse. In three 
days the expanding flowers were of as deep a hue as the nor­
mal ones, proving also that the change of color so effected 
was entirely independent of previous formation of chlorophyl .  
The flowers o f  plllmonftl'ia ojJicinalis formed less color ac­
cording to the stage of their development when darkened, 
and those in a very young state were quite white. The 
!lowers of several other plants were affected in the same 
manner ; hence it appears that those cases in which the 
colors are not influenced by lig-ht must he regarded itS ex ­
ceptional.-Amdf1llY· 

-- I � " - - -- ­
Union of the Caspian and Blaek Seas. 

The present century has witnessed several remarkable 
achievements in marine engineering, such a sthe drainage of 
extensive arms of the sea in Holland, the construction of the 
Suez Canal, and the deepening of the estuary of the Mississ­
ippi ; and these not heing enongh, still more gigantic 
schemes have been projected. It has been proposed to admit 
the Mediterranean into two extensive tracts of the Sahara, 
which would give water communication to a large portion of 
Algeria, and make a seaport of Timhuctoo. Xeither plan is 
likely to he put speedily into execution ; hut in the mean­
time, Mr. H. T. Spalding, of Blomfield, N. J. , comes to th!' 
front with a proposal to turn the waters, of the Black Sea into 
the Caspian, thus enlarging the latter to its pristine size, 
and turning the harren and almost impassahle deserts, left 
by the suhsidence of its waters, into a highway of commerce 
for Central Asia. This nncient sea hnsin is considerably de­
pressed below the geneml ocean level, and has been silted 
up in the course of ages hy the Ural, Volga, and other lesspr 
streams which flow into it. The consequence of this con­
traction and shallowing of the Caspian has heen, not only 
that the land left dry is incurahly harren, hut that the sur­
rounding country has become unfruitful from want of rain, 
consequent on the diminished eyapomtion. Mr. Spalding 
proposes, liS we have said, to restore to the Caspian its an ­
cient hody of wat.ers, its ancient depth nnd area, which was 
nearly double its present extent, hy connecting it with the 
Black Sea hy a channel 150 miles in length, about 170 ynrds 
wide at its eastern extremity, hut two thirds narrower on the 
western half. The projector calculates that, at the end of 
forty years from the lJeginning of the work, the len�1 of the 
two seas would be so nearly uniform that the navigation of 
the new channel could hegin. Mr. Spalding further pro­
poses to join the Don to the Volga, and thus lay the Sea of 
Azof also under contribution. The mere excavation of the 
proposed canal does not seem very rlifficult ; and as the Hus­
sian government appears to ha,-e directed its nttention to 
the scheme, doubtless the opinion of competent scientific 
men as to its feasibility will he obtained. If it should prove 
successful it would he a magnificent work, and followed hy 
political and economic results more than commensurate with 
the skill Itnd outlay that woulrl hp rpquired for its compl!'­
tion.-I1'Ort . 

4 41 • •  
New DI .... overy In Agrlellltllre. 

The curious discovery is nnnounced by Professor P. B. 
Wilson, of Washington Unh-ersity, Baltimore, that minute­
ly pul veri zed silica is taken up in a free state by plants from 
the soil, and that such silica is assimilated without chemical 
or other change. The experiment, of which we give a more 
full account in our SUPPLEMENT of this week, <,onsisted in 
fertilizing a field of wheat with the infusorial earth found 
near Richmond, Va. This earth, it is well known, consists 
of the shells of microscopic marine insects, known as dia­
toms, which under strong magnifying powers reveal many 
beautiful forms that have been resoh-ed, classified, and 
named. After the wheat was grown Professor Wilson 
treated the straw with nitric acid, subjected the remllins to 
microscopic test, and found therein the same kinds of shells 
or diatoms that are present in the Richmond earth, except 
that the larger sized shells were absent : showing that only 
silica particles below a certain degree of fineness can ascend 
the sap pores of the plant. This discovery opens up a new 
line of research, in agricultural investigation from which im­
portant results and much additional knowledge may accrue. 

4 4 1 '  • 
THE AMERICAN CENTENNIAL JURIEs .-The list of jurors 

at the Centennial was announced just as this issue was going 
to press, and the names will appear in our next. 

4 4 1 . ..  
ENGINEERING projects �ie under advisement for che regu· 

larization of the river Neva at St_ Petersburgh, Russia. 
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NITROGLYCERIN, 

C TURE DELIVERED AT THE STEVENS INSTITUTE OF TECIINOLOG Y, BY G. :M .. 
HOWBRA Y. ESQ . •  OF NORTH ADAMS ,  MASS. 

Thirty years ago the German chemist Schiinbein discovered 
that iron behaved in a peculiar manner when immersed in a 
mixture of concentrated nitric and sulphuric acids. Instead 
of dissolving, it remained perfectly passive and unchanged. 
This led him to test his solution by putting some cotton in 
it. To his great surprise, the cotton did not dissolve either. 
He took it out again, squeezed it  out, washed out all the 
acid, and put it in the drying apparatus in order to have it 
ready for analysis the next day. When he came back, his 
cotton was not there, and none of his students of whom he 
inquired had seen anything of it. He was convinced that 
somebody had been very careless, and repeated the experi­
ment. 'fhis time, however, the Professor himself witnessed 
the disappearance of his cotton when the heat became suffi­
ciently strong ; and this showed him that a change had taken 
place in ,its strncture. The new compound received the 
name of gun cotton,and the inventor took out a patent for it 
in 1846. Sir John Herschel spoke in the strongest terms of 
its great explosive power. At a meeting of the British As­
sociation, he said : " It might in the next generation arm 
mankind with the very wildest powers, by which thej- could 
tear up rocks, and almost call down lightning." Everybody 
began to make it, exhibit it at the dinner table, and discuss 
the question whether it was a true chemical compound or 
only a mechanical mixture formed by the retention of some 
of the acid in the pores of the cotton. 'fhe dispute was set· 
tled by Sobrero, a pupil of Pelouze and now Professor of 
Chemistry in the U ni versity of Turin. Walter Crnm having 
shown that gun cotton ,or pyroxylin, is a compound in which 
some of the hydrogen of the cotton is replaced by hyponitric 
acid, Sobrero made similar compounds with gum, sugar, 
dextrin, manna, and finally with glycerin, where it was evi­
dent that there could be no simple absorption. This was in 
1848. Nothing further was heard of his invention of nitro­
glycerin until the Crimean war, when it was rumored tha­
Admiral Napier was prevented from taking ('ronstadt be­
cause he was afraid of torpedoes charged with the new ter­
rible explosive by Professor Jacobs. 

In 1864 the Swedish engineer Alfred Nobel obtained a pat. 
ent for the application of nitroglycerin to blasting purposes. 
He found considerable difficulty in making it explode with 
certainty, and was obliged either to put gunpowder in the 
center of the nitroglycerin cartridge or nitroglycerin in the 
center of the gunpowder cartridge. 

'rhe lecturer next exhibited the properties of nitroglycerin. 
A slip of paper saturated with it was lighted,and burned with 
a light bluish flame ; while another slip saturated with nitro­
benzol, a similar compound, burned with a denser flame and 
gave off much dark smoke, showing the greater proportion 
of carbon in its composition. This nitrobenzol, from which 
artificial bitter almond flavoring is also made, is sometimes 
mixed with nitroglycerin in order to neutralize its explosive 
qualities and render it safe for transportation. It can then 
be exploded only by means of some powerful fulminate or 
by supplying it with oxygen through the addition of chlorate 
of potash. 

A little nitroglycerin spread upon an anvil exploded with 
a loud report when struck with a hammer; nitroglycerin 
mixed with one third of nitrobenzol did not explode until 
chlorate of potash was added, and not then at the first trial. 

The glycerin from which nitroglycerin made is so common 
a compound that it requires no description. It was first ob­
tained Il:s a residue in the manufacture of diachylon or lead 
plaster, obtained by boiling olive oil and litharge. It 
is perfectly soluble in water, and greedily absorbs moisture 
from the atmosphere; a tumbler nearly filled with gly­
cerin will draw about -� of an inch of water from the air 
in a night. Nitroglycerin, on the contrary, is insoluble 
in water. When tasted or even touched with the hands 
it . produces a persistent throbbing headache; but th; 
system soon becomes accustomed to it, and it then ceases to 
have any effect. Nitroglycerin is obtained by adding gradu­
ally t lb. of glycerin to a mixture of 1 lb. of nitric acid and 
2 1bs. of sulphuric acid. Various conditions enter into its 
manufacture, which cause the product to be more or less 
easily exploded. The result is glycerin in which one, two, 
or three eqnivalents of hydrogen are replaced by hyponitric 
acid. 

The attention of the lecturer was first attracted to nitro­
glycerin in 1865, by several terrible explosions which it had 
caused. One occurred in New York city in Greenwich st.reet, 
opposite the Wyoming Hotel. One of the guests of the 
hotel . on polishing his boots, had noticed a reddish vapor 
issuing from the box on which he rested his foot. The 
hotel clerk took the box outside and threw it into the gutter. 
An explosion instantly followed, by which every pane of 
glass within a hundred yards was shattered, pedestrians 
were thrown down,and the pavement broken up. It turned 
out that the box contained nitroglycerin, left by a guest as 
seeurity for his board. 

The next explosion was that of the steamer European, at 
Aspinwall, on the Isthmus of Panama. Forty-seven persons 
were killed, the vessel, the pier, and the warehouses near by 
were destroyed, and the damage was over a million dollars. 
Directly after this an explosion occurred in the express office 
of Wells, Fargo,& Co., corner of California and Montgomery 
streets, San Francisco. Eight persons lost their lives, and 
property to the amount of a quarter of a million dollars 
was destroyed. 

Now here was a substance manufactured at Hamburgh, 
Germany ; carted to the wharf; loaded on board of the 
steamer by stevedores; reshipped at London to Panama; a 
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part of it forwarded across the Isthmus by railway; thence 
Ill!'nt,erea to and loaded upon the steamer ; bearing a twelve 
day's voyage to San Francisco, where it was taken to the ex­
press office ; handled with the usual recklessness of express­
men, and yet it did not explode. These considerations led 
the lecturer to im-estigate the subject,after having maturely 
reflected on the question whether a man " who had a home 
ought to embark in so dangerous an enterprise, " and having 
at one time concluded " that he had better keep a peanut 
stand " than have anything to do with nitroglycerin without 
thoroughly understanding its properties. 

The following July (1867) the lecturer was sent for by the 
engineers of the Hoosac tunnel, who were desirous of finding 
some one who would take charge of the manufacture and 
use of nitroglycerin, and be responsible for it. He accepted 
the position on the condition of having absolute authority to 
employ and discharge all connected with the use of the ex­
plosive, and of managing the operation without interference 
from anybody. 

A preliminary experiment with a charge of six ounces of 
nitroglycerin proved so powerful that those who heard the 
report thought his whole works had blown up. He then 
gave a very amusing account of his first entrance into the 
tunnel, carrying a pail filled with cartridges in one hand, 
his apparatus in the other, and the fuses on his person. A ll 
the miners were cleared out, and he proceeded to charge the 
holes, while the silence of the place was interrupted only by 
the plash of water trickling through the roof. When all 
the holes were filled,and the wires connecting them were omi­
nously hanging out of the holes, resembling an exaggeration 
of rats' tails, a sense of anxiety and discomfort was unavoida­

ble. Every tIling, however, went off satisfactorily, and the 
spark from the electric machine exploded all the cartridges. 
Until the men were drilled sufficiently to be safely entrusted 
with this business, the lecturer had to go in the tunnel every 
8 hours, and 3 of the intervening hours were used up in 
preparing the charges. Five tuns of nitroglycerin were thus 
used per month; and for the same amount of rock blasted 
ont, only 1 life was lost through nitroglycerin, where 30 

or 40 were lost through gunpowder. It is safe to say that 
the Hoosac tunnel would never have been completed without 
nitroglycerin. 

The lecturer then exhibited the electrical machine, con­
tah,ed in a neat keg. To this he connected 15 fuses and ex­
ploded them before the audience. The machine is a fric­
tional one, its condenser having 450 inches of surface and the 
rubber being 6 by 8 inches. In practice,the fuses, instead of 
being close together as in the experiment, are attached to 
cartridges placed in holes from 6 to 12 feet apart, which 
they fill about two thirds or two fifths. As much as 
6,000 cubic yards of solid rock have been blasted out at one 
discharge at Lake Champlain. The drill holes are made 
very deep, sometimes as deep as 50 feet. 'rhey are first 
gaged to make sure that they will receive the cartridges. 
Then the exploders are attached to the nitroglycerin car­
tridges;and these are immediately passed into the drill holes. 
The holes are next plugged with a bung, perforated to allow 
the delicate oonnecting wires to pass and to keep them away 
from the rock, by which the insulation would otherwise be 
destroyed. Finally, the wires are connected with the above­
mentioned electrical apparatus, which is kept in a warm, 
dry room, and the explosions take place the moment the ap­
paratus is charged. 

Owing ts the many fatal accidents resulting from the 
handling of Nobel's impure, dark-colored nitroglycerin, the 
manufacturers were obliged to substitute a modification for 
it, to which they gave the name of dynamite. This dy­
namite consists of a mixture of nitroglycerin and a kind 
of silicious or infusorial earth, " known under the various 
names of silicious marl, tripoli, rottenstone, etc. " This 
earth absorbs the nitroglycerin without destroying it, and 
the result is a mixture which is no longer liquid and which 
can be transported with greater safety. Dynamite is only 
one of a large number of similar compositions of nitroglyce­
rin. Mixed with sponge or other vegetable fiber, nitrogly­
cerin becomes porifera nitroleum ; with plaster of Paris, 
selenitic powder ; with red lead, metalline nitroleum; with 
gunpowder in a fine state of division, lithofracteur or rend­
rock; with sawdust, dualin. Dynamite, adulterated with 
nitrates of soda or potash, is sold as giant powder. These 
additions are manifestly adulterations, because they are con­
verted into gases, so much more slowly than nitroglycerin 
that the power of the latter is considerably impaired. One 
might as well attempt to quicken the electric current by 
coupling it to the velocity of a locomotive. Give four men 
a weight to lift which requires the united force of all of 
them, the exertion of force by any one, later than that of 
the others, wastes the force of all . 

Some of these compounds develop poisonous gases when 
they are exploded, and cannot therefore be used in tunnels 
without detriment to the workmen. In the Hoosac tunnel, 
when they were tried, the men would not pass through after 
the discharge until a train had re-established ventilation, 
but preferred to wait for several hours to go home. 

Sometimes a diluted form of nitroglycerin is advantage­
ous, provided its price is proportionate to that of the pure 
article. Where the rock is hard and tough, it is easier to 
bore holes an inch and a half than only an inch in diameter, 
because the drilling machine would soon batter up the thin­
ner drill ; on the other hand, a charge of nitroglycerin, dilut­
ed so as to fill up two thirds of the depth, would be much 
more effective than if it were concentrated at the bottom. 
This, of course, does not prove that these diluted compounds 
aae stronger than pure nitroglycerin. At Hell Gate the tri­
nitroglycerin was found to be six times as powerful as giant 
powder; and, as Professor Morton says, a mixture of 47t 
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parts of infusorial earth and 52t parts of nitroglycerin can­

not be coaxed to explCilde, and might be recommended as a 
good filling for fireproof safes. 

There are several methods of estimating the power of ex­
plosive substances. According to the experiments by Nobel 
and Abel, if the gases developed by the explosion of 2 '2 
Ibs. of gunpowder are confined in the volume of 61 cubic 
inches, they will exert a pressure of 6,400 atmospheres, and 
the explosion will disengage 705 calories. 'fhe experiments 
of Messrs. Roux and Sarran, of Paris, with nitroglycerin and 
gun cotton, gave 1 ,784 calories for the former and 1 ,123 for the 
latter. Hence, if the explosive force of gunpowder is taken 
as unity, that of nitroglycerin will be 2 '53, and that of 
gun cotton 1 '59. 

M. Berthelot computes this force in a different manner. 
Taking 3,405 grains of nitroglycerin, he calculates that the 
elements composing it would produce an amount of heat 
equal to 430,500 calories, if they were transformed into 
water and carbonic aeid : but the heat actually disengaged in 
making this quantity of nitroglycerin is 130,500 calories ; 
hence the difference between the two figures, 300,000 cal­
ories, represents the total amount of heat which the 3,405 
grains of nitroglycerin are still capable of developing. 
This makes 1 ,320 calories for each 15 grains. 

There is one element which seems to have been ignored in 
these calculations, namely, the time in which an explosive 
is converted into gaseous matter. It takes a bullet one six­
tieth of a second to reach the muzzle of a gun. A charge of 
gun cotton, in blasting a mine or in a rifle, explodes after the 
manner of gun cotton; but if fired by means of a suitable 
charge of fulminate of mercury, it goes off with extreme 
violence. Nitroglycerin soaked into blotting paper burns 
rapidly with a voluminous flame when lighted by flame, 
but detonates violently when spread on an anvil and struck 
with a hammer, or when fired by means of the initial ex­
plosion of a fulminate. Now, velocity of explosion is the 
very essence of disruptive force. 'rhis principle is lost sight 
of also in Mr. Nobel's method of testing explosives, which 
depends upon their projectile power. He puts them into a 
mortar and measures the distance to which they send a ball . 
Taking the ballistic force of nitroglycerin as 100, he finds 
for equal weights of other substances the following figures : 
Compressed guncotton, 71 ; dynamite (75 per cent nitro­
glycerin), 72 ; gunpowder with 20 per cent nitroglycerin, 50; 
fulminate of mercury, 30 ; strongest rend-rock, 50'5 ; Cur ­
tis and Harvey's powder (exploded with a fulminate), 28. 

The mistake here is that substances like nitroglycerin, 
which, by their velocity of explosion, produce the best ef­
fect in blasting, are ill adapted to the propulsion of projec­
tiles. They will burst the gun or expend part of their 
force in crushing the ball, and hence give indications much 
below their true strength. The real strength of nitroglycer­
in is probably 8 or 10 times that of gunpowder. 

The explosion of nitroglycerin is so rapid and violent that 
the air above it has no time to move away, but acts like a 
solid ; hence it will act downwards when placed upon the 
surface of a rock. 

The lecturer, in the next place, put upon the table little 
heaps of dynamite, rend-rock, and mica powder, the latter 
being his own invention. He called attention to the fact 
that the mica powder burned with greater rapidity, and 
claimed that it was a more powerful explosive than the 
others. All the other compounds are made with a view to 
absorption of nitroglycerin by some inert substance ; and 
when they are fired, there are two explosions, one of nitro­
glycerin on the outside of the particles of the infusorial 
earth, and another of that contained in the foraminiferous 
interstices. Hence there two weak blows instead of one 
strong one. In the mica powder, however, which consists 
of finely divided scales of mica, not more than 47lTi"O to Tc100 
of an inch thick, moistened with nitroglycerin, there is no 
absorption, and the whole mass is exploded at once. 

Mr. Mowbray then protested against the popular assump­
tion that nitroglycerin cannot be prepared with sufficient 
purity to remain unchanged, to be safe to .use, safe to trans­
port, and safe to store. He has sent 1 ,000,000 Ibs. of his 
pure limpid trinitroglycerin all over the country in teams, 
which jolted over rough roads, rolled down bluffs, and 
broke down ; in trains which were thrown off the track ; 
and in sloops which were storm-tossed. 

He concluded by hoping that railroad and transportation 
companies would soon put an end to the clandestine trans­
portation of nitroglycerin under feigned names, by appoint-
ing certain days for receiving it. C. F. K. 

- ---- ---__ ....... �H ..... � .. _------
Hydrocarbons In Dynamite. 

A Rhenish manufacturer of dynamite mixes 2 or 3 per 
c�nt of some hydrocarbon, like naphthaline, with the nitro­
glycerin employed. Two different sorts of dynamite are 
made, in which the following proportions are employed : 

Infusorial earth - . - - - - - - - - _ _  
Chalk - - - - - - - - - - - - - -
Solution of naphthaline in nitroglycerin 
Barytes - - - - - - - - - - - - -

1ST. 
23 
2 

75 

2n. 
20 
3 

70 
7 

100 100 

A NEW printing ink is prepared by first dissolving iron in 
sulphuric, hydrochloric, or acetic acid. Half the solution is 
oxidized by means of nitric acid, after which the two halves 
are mixed, and precipitation is produced by oxide of iron. 
The precipitate is filtered, washed, and mixed with equal 
parts of tannic and gallic acid, which produces a black bor­
dering on blue. The black is washed and dried, then mixed 
with linseed oil; and the ink obtained is suitable for either let­
erpress printing or lithography 
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IMPROVED MIDDLINGS SEPARATOR 

We illustrate herewith a new and simple middlings sepa­
rator, in which descending streams of moldings are freed 
from impurities by the action of ascending air blasts. 

In the upper part of a vertical draft box, A, are placed a 
number of inclined slats, B, which break and distribute the 
fiow of middlings and the current of air. Said slats are lo­
cated at the entrance of a horizontal box, C, along which the 
particles carried over from the vertical box are transported 
to the hopper, D, into which the final separation is made by 
a lighter current up the spout, E. The middlings are fed 
into box, A, from the hopper, shown above, 
passing upon a vibratory shoe, F, and their sup-
ply being regulated by the slides, G. The bran 
is discharged through the fan, H. 

Below the apparatus thus described is ar­
ranged a duplicate set of mechanism in which 
the middlings falling from hopper, D, are again 
treated in the same manner by air currents set 
in motion by the fan, 1. 

The inventor informs us that he has practical­
ly tested the machine with excellent results. One 
has been in operation in the Oneonta Mills, On­
eonta, N. Y. , since September last, and has been 
examined and improved by prominent millers of 
the vicinity. 

Patented March 14, 1876, through the Scienti­
fic American Patent Agency. For further l)ar­
ticulars address the inventor, Mr. Morris N. El­
well, Oneonta, Otsego county, N. Y. 

----------.. � .. -------
Artificial Grape Sugar. 

The manufacture of glucose or artificial grape 
sugar from starch has become an important 
branch of chemical industry abroad, although 
in this country it is little developed, perhaps be­
cause potatoes are not so productive a crop here 
as there: and our starch is mostly made from 
corn, and hence is too expensive for profitable 
conversion into sugar, since any excess of corn 
is easily convertible into whisky. 

Fr. Anthon has analyzed three specimens of 
grape sugar sirup, made in Bohemia, France, and 
Germany, respectively, with the following re­
sults: 

Bohemian. French. German. 
Dextrose or grape sugar 48 '3 
Levulose or fruit sugar 6 '2 
Dextrin . . . . . . . . . . . . . . 25'5 
Water . . . . . . . . . . . . . . .  20'0 

50'0 

20'0 
In the German sirup there was no dextrin, but 30 per 

cent of some substance soluble iu alcohol , and not yet nearer 
determined. 

--------... -� .. ,� .. ---.---­
IMPROVED STEAM RIVETER. 

The annexed engraving represents a new machine for riv­
eting together the angle bars, plates, and reverse bars that 
compose-the frames, crossfioors, and keel-
sons of an iron ship. The parts are first 
bolted together temporarily, precisely as 
prepared for hand riveting, and are carried 
up to the machine by a large and suitably 
located crane. The rivets are heated in 
quantities, and are driven about as fast as 
a boy can put them in the holes prepared 
for their .reception. The driving is done 
by direct steam pressure upon a large pis­
ton which moves vertically. Steam is ad 
mitted by the operator pressing the foot 
lever shown. When the pressure on the 
lever is removed, the weight on its end de­
scends, and so causes the exhaust to open . 

The machine, besides being applicable to 
the purposes of iron shipbuilding, is es­
pecially well adapted for the riveting to 
gether of the parts of iron railway bridges 
or of any work made up of angle, channel, 
or I beams, or of fiat plates associated with 
them. The capacity of the apparatus, we 
are informed, is equal to that of ten gangs 
of hand riveters, and it requires the atten­
tion of but one skilled workman, three la­
borers, and one boy. The riveting, when 
done, is better than handwork, for the rea­
son that the heavy direct pressure applied 
forces the heated rivet into every part of 
the rivet hole, filling it solidly, and this 
without granulating the iron, as is often 
the case with hand-driven rivets. 

For further information address the ma 
nufacturers, Messrs. Pusey, Jones & Co. , 
Wilmington, Del . 

-------e ••• �.H.�------
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ton. It was pushed energetically-a little too much so-for 
when thirteen miles had been finished it was found that, in 
turning the rocks to save cutting, such short curves had been 
introduced that the then experts declared the line utterly 
useless. It could not be 1!.sed by steam. Five per cent had 
been paid in, and shares had been sold at 17,  such was the 
zeal and confidence of the people. But the chill was immense, 
and everything stopped. Mr. Cooper, then 38 years of age, 
saw new disasters to himself in the depreciation of his tract 
should the road fail. He proposed to the directors to con­
struct an engine to be available on their line They were 

ELWELL'S MIDDLINGS SEPARATOR. 

willing, but incredulous. He brought down from his glue 
factory in New York an engine with a 3t inch cylinder and 
14 inch stroke, procured wheels and other appliances from 
the railroad company, and presently rolled out on the track 
the first American railway engine. The trial trip was to take 
place the next day. That night a thief stole all the copper 
and brass from the infant machine, and this caused some fur­
ther delay. The trial trip was run, Mr. Cooper himself act-

Peter Cooper and the Locomotive. 

Anything concerning the venerable Peter 
Cooper and the enterprises he has been en­
gaged in is always interesting. The fol­
lowing account of the first locomotive and 
the reasons for building it, we find, says 
the Iron Age, in one of our exchanges: 

PUSEY & CO.'S STEAM RIVETING MACHINE. 

" Mr. Cooper had bought, as a speculation, the entire mag­
nificent tract in Baltimore now owned by the Canton Com­
pany. Baltimore was then a city of 75,000 people, rich and 
prosperous, and had entered upon the railroad era. On July 
4, 1828, the corner stone of the Baltimore and Ohio road was 
laid with imposing ceremonies by Charles Carroll, of Carroll-

ing as engineer; and when the little baby locomotive threat­
ened to lose too much steam, he held down the safety valve 
with his own hands. The run was made with 30 passengers, 
13 miles in 1 hour, and Baltimore was happy. Compare the 
little engine of 47 years ago with the ponderous machines of 
to-day ! and yet they follow on the pathway the little engine 
opened." 

"We have heard the account substantially in the same form 
from Mr. Cooper himself. Several years since he was engaged 
in the construction' of a steam yacht on the East river ; and 
upon one occasion, when visiting it, we met him and had a 
long conversation on the subject of his early inventions and 
the little locomotive mentioned. Mr. Cooper went to and 
from the shipyard in a chaise drawn by one horse, and in­
vited us to return with him. On the ride home he gave us 
some particulars of the locomotive. The draft was obtained 
by means of a small fan, and was sufficiently powerful to 
carry shavings from the firebox through th& tubes and up 

through the smoke stack. The boiler itself was 
of the vertical tubular pattern. The engine was 
attached to a car in the usual manner. The im-
portance of the success of the undertaking was 
very great to Mr. Cooper, as he, in partnership 
with two others, had bought a large tract of 
land near the line of the road. He found him­
self burdened with the whole purchase, as the 
others were unable to furnish their sha,re of the 
money ; and in case of a fall in the value of 
the property, his loss would have been very 
heavy." 

--------.. _ .. -------
U sef'UI Recipes Cor the Shop, the U9use­

hold, and the FarlD. 

A new process for hardening zinc consists in 
pouring into the metal, while in a state of fu­
sion, a proportion of sal ammonia varying from 
3t to 7 ozs. per 2'2 Ills . acocrding to the degree 
of hardness desired. Metal thus prepared can 
be worked with the file and the lathe, and may, 
in many cases, serve as a substitute for bronze 

A llew mode of waterproofing woolen materi­
als consists in boiling 4t ozs. white soap in 2t 
gallons water. Separately dissolve 5! ozs. alum 
in 2+ gallons water. Heat these ')olutions to 
1900 Fah. and pass the fabric through the soap 
bath and afterwards through the alum solution . 
Dry in the open air. 

To detect grape and cane sugar in glycerin 
Mix 5 drops of glycerin with 100 to 120 drops 
of water, 1 drop of nitric acid, and half a grain 
molybdate of ammonia, and heat. If sugar is 
present, the mixture turns to an intensely blue 
color. 

----------... � .. �---------
Celebrated Automata. 

The Philadelphia Ledger states that a Walnut 
street watchmaker, of that city, has recently had in his 
charge for repairs the famous automaton trumpeter made by 
M. Maelzel, which was exhibited in Philadel phia many 
years ago. The first public mention of the trumpeter was in 
the Journal des Modes, for 1809, at which time it was exhibi · 
ted at Vienna, and attracted much attention. A bout 1830 M. 
Maelzel came to this country, bringing with him the trumpe 
ter and also the chess player, another remarkable piece of 

mechanism, but which was not an automa · 
ton in the correct sense of the word, as its 
actions were controlled by a skillful chess 
player who was concealed within the figure. 

The trumpeter was first exhibited on Fifth 
street, below Adelphi .  in a building which 
stood where the Messrs. 'Tatham's building 
now is. Here Mr. Mael zel had a diorama of 
the burning of Moscow. which was a favo­
rite entertainment. The uuiversally known 
Signor Blitz, then a young performer, also 
appeared, and the trumpeter was exhibited 
by M. Maelzel, who would wheel it out on 
the fioor, and touch a spring on the shoul 
der, which started the mechanism. He 
would then seat himself at the piano and 
play the accompaniments and variations, 
while the automaton played army "IlIls, 
marches, etc. 

After remaining on Fifth street for some 
time, M. Maelzel took his exhibition on a 
traveling tour, returning to Philadelphia 
Maelzel afterwards went to Havana, takiny 
Signor Blitz and his automata with hiu' 
here he was unfortunate, and, becoming dis 
pirited and his health failing, he started for 
home, but died on shipboard, and his effects 
were sold to pay his passage. 

A number of gentlemen, among whom 
were Dr. Mitchell, Constant Guillou, and Ro 
bert Cornelius, purchased the chess player, 
which was placed on exhibition in the Chi · 
nese Museu;m, at Ninth and Sansom streets, 
and was lost in the fire which destroyed that 
building. The trumpeter was placed in the 
old Masonic Temple, and passed into the 
possession of Mr. Scherer, a music dealer 
on Chestnut street, and is now owned by his 
heirs. The machinery of the trumpeter is 
contained within the trunk of the figure and 
is worked by a steel spring which drives a 
barrel on which are pegs like those in a mu 

sical box. A bellows just below the neck of the figure fur 
nishes the wind, and a valve with a steel tongue, which is 
lengthened or shortened by means of levers working on the 
pegs in the barrel, makes the different notes. 

. ..  , .. 
RESIN 1 part and beeswax 1 part, softened with tallow, 

make a good grafting wax. 
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IJ[PROVED SPOKE·SETTING IIACHINE. 

We illustrate herewith an improved apparatus for setting 
and driving spokes in a rapid and convenient manner, and in 
such a way that an exact inclination of all the spokes in a 
wheel is obtained. 

A is an adjustable frame which is supported on springs, as 
shown, so as to be moved vertically by the bolts and crank 
nuts, B. The hub is placed on a central bolt, an,d is rigidly 
secured by a crank nut, C. Above the main frame 
is the guide or set ring, D, on which the spokes 
are placed while being set and driven into the 
hub. 

After the hub is fastened in place, the adjusta. 
ble frame, B, is screwed down until the center 
line of the hub is on a level with the circle. The 
hub is then dotted above the leveling straight 
edge, and the bolts are screwed down until the · 
desired dish or set of the spokes is obtained. This 
is necessary, as all hubs are made with straight 
front and sloping back mortises, throwing the out­
er ends of the spokes forward at the same incli­
nation. It now only remains to rest the spokes 
upon the guide ring, and to drive them into the 
hub. 

The inventor claims the apparatus to be a valu­
able aid to the wheelwright, inasmuch as it can 
fill four wheels while one is being filled in the 
usual manner. It can easily be constructed by 
any good workman, and needs no skill for its ma­
nipulation. It sets all the spokes at one setting ; 
and in driving, each spoke is tapped in turn until 
all are driven, thus protecting the brace between 
the mortises. Being adjustable, any length of 
hub can be filled. Finally, the machine is well 
suited for refilling wheels, as the set is got by the 
mortises and not by the end of the hub. 

Patented through the Scientific American Pa. 
tent Agency, March 25, 1876. For further infor­
mation relative to sale of rights or machines, ad­
dress the inventor, Mr. Thomas S. Morgan, New 
Columbia, Massac county, Ill. 

. � .  
IIIPROVED ROWING GEAR. 

cftitufifi t �lUtri tau. 
the beginning of the stroke. The parts of oars can easily 
be folded together for transportation, or may be closed up 
along the side of the boat, without detaching them from the 
gunwale, when not in use.. A pair of the oars thus arranged 
weighs about five pounds more than ordinary oars, but this 
additional weight, it is claimed, has the advantage that, at 
the beginning and end of the stroke, it helps to lower and 
raise the blade. owing to the peculiar position of the oar. 

c 
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Spontaneoul!I COlDbul!ltlon. 

" Yesterday, about three o'clock, a disagreeable odor was 
observed in and about R. H. Delmage's carpenter shop ; a 
search was immediately instituted, and smoke was discover­
ed issuing through 

'
a small crack in the floor, but in such a 

thin vapory state that it was at first taken for dust ; a more 
careful examination revealed the fact that it was really 
smoke. There being no other means of access, the floor wv s 

immediately torn up, when it was found that 
sawdust had accumulated to the depth of some 
five or six inches, and of course some saw filings 
and other debris had become mixed with the saw-
dust ; this combination was thoroughly saturated 
with boiled linseed oil, which had leaked from a 
large can placed immediately above it ; from this 
mass the smoke was issuing, and further exami­
nation verified the startling conjecture that be­
neath the surface this composition was all on fire 
and was actually in a charred state. The surface 
was entirely unbroken, and smoke oozed slowly 
out, something as from a coal pit. There was no 
means of ingress to render it possible to have 
been the work of an incendiary, and no possible 
means of the fire in any way having come from 
above. The only solution of the matter seems to 
be that it was a case of spontaneous combustion. 
Mr. R. H. Delmage, the owner of the shop, is a 
man whose veracity will not be questioned, and , 
besides, we have the same facts attested by sever­
al others who are among the most reliable and in­
telligent men in this community. Here, now, is 
a question for scientists. Will a combination 
such as the above generate fire ? If so, the sooner 
that matter is settled the better. But for the time­
ly discovery, great damage would certainly have 
been the result.-Afton (Iowa) Tribune, May 4. 

[We would inform our cotemporary that it is 
very well known that a combination of oil and 
combustible materials, such as that above de· 
scribed, will produce spontaneous combustion. 
Many such examples have been recorded in the 
pages of the SCIENTIFIC AMERICAN.-EDS.] 

- - -
There are two cardinal objections to the present Purlftcatlon of' Sulphide of' Carbon. 

mode of propelling boats by rowing. The first is Instead of the usual method of purification with 
that the oarsman is obliged to travel backward MORGAN'S SPOKE-SETTING MACHINE. mercury salt�, S. Kern recommends the nitrate of 
and to rely upon occasional glances over his shoulder to di-

I 
The inventor informs us that lasi summer he rowed some 

I 
lead, pulverized and mixed with a little metallic lead. The 

rect his course, and the second is that his power is applied 400 miles with this gear, spending his vacation in the Adi- bisulphide is shaken with fresh quantities of the salt as long 
to the oar at a very decided disadvantage. The second ob- rondacks and the Thousand Islands, and ending his cruise as it continues to blacken it ; then it is decanted and dis· 
jection is perhaps the most serious one of tilled. The affinity of lead for sulphuret· 
the two, inasmuch a sit is well known that, ted hydrogen and sulphur in general leads 
j ust a,t the most effective part of the stroke, us to believe that Mr. Kern's method will 
the end, there is where the power is weakest prove a good one. Strips of bright metal-
and worst applied. A new device has re- lic copper will also soon remove the color 
cently been patented (October 26, 1875) by and much of the odor from bisulphide of car-
Mr. William Lyman, of Middlefield, Conn. , bon. Unfortunately exposure to light causes 
which gets rid of both of these objections both odor and color to return. 
in a very simple and practical manner, and, • • •  
besides, secures some other advantages WHITE'S IIIPROVED WASHTUB STAND. 

which . will tend to commend it to oarsmen Housekeepers will, we think, be pleased 
generally. ' with the new invention herewith illustrated, 

Mr. Lyman cuts his oar in two, and se- which is intended as a useful convenience 
cures each part in a separate iron, as repre- for the laundry. It combines a hollow stand 
sented in Fig. 1. Each iron has a ball and in which clothes may be kept until the arri-
socket joint which connects to a button, and val of wash day, an arrangement for sup. 
each button slips into a slot made in the porting washtubs, and an ironing board. 
metal facing of the gunwale, and is there The clothes are placed in the receptacle, A, 
secured by turning a pivoted catch. Lastly, and the inclined opposite ledges, B, serve to 
the two parts of the oar are connected by a receive the tubs. C C are hinged sections 
rod hinged to each iron at 1 and 2, Fig. 1 .  which sustain the ironing board, D.  The 

A moment's consideration will show that latter fits between two studs at one end, and 
when the handle of the oar is pulled in one has at the other two side pivots that enter 
direction, the blade of the oar will travel, not LYMAN'S �ROWING GEAR.-Fig. 1 .  into section bearings, one of  which is  open 
in the opposite direction, as is usually thE' to permit the ready removal of the ironing 
case, but in the same direction. Consequently, when the by a row down the Connecticut river. The oars will be found board when not required for use. The hooks shown on the 
oarsman, seated as in Fig. 2, facing the bow, pulls in the on exhibition at the Centennial . ends of the stand also serve to hold the sections, C, in verti- . 
usual way, he propels his boat bow foremost, instead of For further information, etc. , address the inventor as 
backing her, as he would do had he ordinary oars. Again, above· The patents for foreign countries are for sale. 
the arrangement of the lever is obviously such that the .. 4. � • 

Fig. 2 .  
Vnderground Telegraphy In N·ew York City. 

The Western Union Telegraph Company have begun the 
work of laying the telegraph wires in this city underground. 
Experimental sections, made of iro.n pipes of a capacity of 
125 wires each, are being placed in position, between the Cot­
ton Exchange, the Telegraph Company's buildings, and 
other points. At the same time, pneumatic tubes for the 
transmission of written messages by the air blast are also 
being located on the line of the telegraph pipes. The pneu­
matic tubes are made of brass. 

It is greatly to be hoped that this system of underground 
telegraphy may be extended throughout the whole city, to 
the exclusion of the present unsightly poles. That the plan 
is fully practicable has been amply demonstrated in London 
and other European cities . 

.. 4 ' �  • 
The DIl!lcoverer oC BrolDlne. 

SCIENCE in general, and photography in particular, has 
just suffered a considerable loss in the death <;>f M. Balard, 

L�;:.:==� 
__

_ ':�::���§����:::.. 
_

__ _ ..J who died recently in his 74th year. The illustrious chem-
- ist, to whom we owe the discovery of bromine, succeeded 

Baron Thenard in the professional chair in the Faculte de 

strength of the rower is applied to excellent mechanica Sciences, in 1844, and Darcet as member of the Academy. 

advantage, enabling him to pull a stronger stroke and to He replaced Pelouse in the College de France, in 1851. M. 
keep it up much longer than would otherwise be possible. Balard wal!l President of the French Photographic Society, 

Steering is also rendered much easier, and the catching of where his zeal for the new art, his great attainments, and cal position. By closing the sections, C, and placing the iron· 

rabs is avoided through the oarsman seeing his blade at hill chu.rming urbanity, won the respect and affection of all .ing board on the stand, a very good bench is formed. The 

© 1876 SCIENTIFIC AMERICAN, INC.
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apparatus can be cheaply made, and, the inventor states, can I At tbe hearing of the former cause It clearly appeared that Llveras HUll' 

I without any knowledge of aoy prior machine, or of any prlor usc of 80 art of 
be sold at large profit. cutting rubber threads In the mode described in his speclftcatlon. had inven-

P d h . . . ted both the machine and the mode of manufacture . Hut it also appeared as 
atente t rough the SCIentIfic AmerlCan Patent Agency, clearly that there was proof of a macbine of an earlier date tban his inven-

M h 21 1876 F . . . tion , although it was unknown to him. 
arc , • or further mformatIOn relative to salo ef It did not quite satisfactorily appear, from the evidence In the former case , 

right t dd th
' 

t M J h J 
'VI ' 

279 
that the process or mode of manufacture described by Hull and now but 8, e C. , a r�ss e Inven Of, r. 0 n .  ute, not then , claimed, had been practised on the anticipating machine, although 

Church street Norfolk Va 
that mode of manufacture could have been practised on that machine, or at , , least on one dU'fenng from it only in the enlarged size of the drum on which the sheet rubber 18 wound . There was no conclusive evidence In that case that Hull .was not the first, as he undoubtedly was in one senae an original Inventor of his mode of manufacture. But this Issue was not directly in': volved In that case , the patent, as It then stood , being for the machine and Dot for the art or process . Evidence has now been introduced, much 'Of It coming from witnesses who were not examined before , which seems to prove satisfactorily that a machine was constructed by one Helm during the fall of the year 1860, and completed before the 1st of January, 1861 j tHat 11 sheet of . rubber, many yards in length, was wound round and round upon 

DECISIONS OF THE COURTS. 

United State .. Circuit Court-We .. tern DI .. trlct 0" 
Mldllgan. 

PATENT PIIOTo-PLATE HOLDER.-SIMON WING , ALBERT S. SOUTHWORTH , AND the drum of said machine ; that the machine had a !!lIngle circular cut ter 
MARCUS ORMSBEE VH. JOSEPH H. TOMPKINS. which was pushed up to the drum through the rubber at one end of the evl1n-
B der j that the drum was then caused to rotate slowly, and the circular cutter rln equity- efore With'lpr

'Ii 5 ,��J�J
January 25, lR67. Decision to rotate rapidly , and at the same time to traverse slowly along the face of the drum Until it reached the other end of the drum, by which operation the 

WITHEY , J . : sheet of rubber was cut into a series of threads by a continuous cut of one 
Letters' patent were Issued to Albert S. Southworth , April 10, 1855, which cutter. 
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That this was the same procesB claimed and described In complainants" 

holder for cameras . The claim Is • •  IJring-lng the different porttonM of a Sfngle 
patent is toy �lear � a�{nlt of 

i
d�pute . Complainant8 contend that the fero-
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pon this subject Is too well settled to require the citation of any 

H been customary to use a to;eparate plate tor each ImpreSSion, the plate be-
Ing removed trom the camera and replaced by another ; where several im- A patent may be defeated by showing that the thing secured by the patent 
presslons of the same object were to be taken, aM In multiplying copieM, or had been Invented, and put into actual public use, prior to the discovery of 
ror the purpose of selecting the best timed pictures, this caused cun!iiuerable the patentee, however l1mited such use (other than experimental) or know­
time and trouble , to obviate which Is the object of my present in\·cntion . "  ledge of the prior discovery may have been. 

Complainants are assignees of the patentee ,  and It Is admitted If the patent Seven witnesses, who are unimpeached and uncontradicted, testlty to thp 
Is vaUd that defendant has Infringed. The only question I have occaSlOn to . r.uullC and practical, not merely experimental, use of the patented process 
examine and decide Is whether the patentee was the first and original hlven- I n New BrunswiCk, on the Helm machine, prior to the time of the alleged in': 
tor. Incidentally the question is raised of abandonment . vention by the patentee. They prove that the threads cut by that machine 

It is insisted that the evidence shows Southworth to have conceived and were good marketable threads, well cut, and publicly made and used In 
perfected his Invention as early a!!l the winter of 1847-8 if not earlier. And large quantities in the manufacture of both shirred goods and suspenders 
It is shown that in 1861 the validity of the patent was declared ,  Wing VIJ. Rich- and that the fabric made from them was a good salable tabric and regularly 
ardson, 2d FIMher' s  patent caselj 535 ;  also that there have been sixteen other sold In the ma.rket. There Is some condlct In the testimony 8S to the subse­
decrees upholding the letters patent, not all contested cases, however. quent history of the Helm machine on which this was first cut by the patented 

On the other hand It ilj claimed that the proofs show the patented Improve- process . . That history is not material to this Inquiry . We are deafing with 
ment of a sliding plate holder for cameras was known and practised by pho- the mode of manufacture of the thread . The evidence shows that mode of 
tographers as early as 18-17 or 1848, and that the patentee did not perfect his manufacture to· have been practised, not for exp£:rlment, but in the regular 
Invention until the fall of 1854, long after the machine was In use by others : course of business , opent;, succe�sfully, and practically, within the know­
That In 1869, Mr. Justice Nelson, In Wing va. Schoonmaker, 3d Fhsher' s ledge ot a larKe· nmnber 0 persons at a time prior to the date of the alleged 
patent cases 607, held the patent invalid. The last case was appealed to tbe Invention. ' 
Supreme Court of the rnited States , which court was equally divided, four Bill ·dlsmissed . 
of the judges for and four against the patent. l.JameH E N'aynadier. for complainants .  

But une case, I t  Is said, has since been decided : Wing vs .  Dunshee , in  the George Gifford, lllllard, Hyde, and Dickenson. for defendants ] 
United States Vircuit Vourt for the District of Massachusetts, not reported, 

. 

In which the previous rUlln� in that circuit by Mr. Justice Clitrord in the i United State .. Circuit Court-DI .. trlct oC Ma .... achu-
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account for the dltrerenl, judgments of the two eminent judges . ' [In equity.-Before Shcpley, J .-Decided October term, 1875, to wit, April 
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Brietly, Southworth ' s patent , owned by complaInants, retlts upon the fact Since the disclalmer,whlch was filed before the date of the bill In this case 
that one Coburn , In 1846, made for the patentee a camera box, having wing-it the claim of the complainant 18 llmited to that only which was described I� 
on its side , in which a sl1dlng plate holder could be placed , but no plate the specification of her patent, namely, ' � as a new article of manufacture, a 
hold�r was made or used In connection with It, or otherwise. The camera skirt protector, having a rtuted or plated border bound with or composed of 
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from a skirt facing, which Is an entirely di1ferent article, and from a skirt 

the camera or sitter to be moved at eaeh separate impre •• ion taken, and was 
profect�r, whicjl, being made of will fan or similar material I was substantially 

in my judgment far from being Identical In principle with the sliding plute 
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N othing further was accomplished by  Southworth in perfecting the  idea 
Which he evidently had , of multiplying- pictures by some sort of an adjuBta- I d ble plate hoider, and which he _eems to have abandoncd when lie discarded i ·Vn te State.. Clrcnit Conrt-DI .. trlct oC Ma .... achu-
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1851, during which time he worked In the mines and gave no attention to the PATENT GAS APPARATUS .-TH� GILBERT AND BARKER MANUFACTURING COM-
art of photography. When he returned to Boston he experimented sOllie . PANY V8. THE WALWORTH MANUFACTURING OOMPANY. 
time in reference to the stereoscope, and was In poor health , altogether oc- , [In equlty .-Before Shepley J .-Decided April 4 lR76 ] 6�':K��� �!���l� :e� l:!
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confining him t.o hilj room for more than two weeks, and then again b� ' 111e complal11an�s �re t.h:- owners of letters patent of the United States, 
turned his attention to the adjustable plate holder. During that fall he per- dated Au�ust S, 1869, No .  93 , 268 ,  for an improved apparatus for carbureting 
tected his invention and appUed, In December, for and obtained a patent : air. The inventton Is described In the specifications as relating to the appa­
April, 18J5 . . Southworth states, as a reason why he did not earliel' make ap.: ru.tus used for ('arbureting air In the manufacture of illuminating gas for 
pUcation tor the patent, that he lJad not perfected the mechanical parts to I dwelling houses and factorlcs, and as consisting in the arrangement of the 
his satisfaction, so as to carry out his idea readily . i'hen the <..:allfornla ex- ! earbureter with the meter wheel or pump for driving the air through said 
cltement came on, and he followed others to the land of gold . i carbureter to the burners, and the coil and fleating pipes for evaporating the 

[ MAY 2 7, 1 8 76. 
and It Is gratifying to observe the Increasing neatness and propriety of de­
Sign which characterize them, and the gradual disappearance of the gro­
tesque and clumsy attempta at ornamentation which dlsftgured the homes of 
the last generation . kl Internal convenienc.e and sanitary arrangement , 
there Is also a marked Improvement . Mr. Woollett ' s  designs. shown in 40 
well executed plates, tully justify the above remarks, being marked by good 
taste and ample provision for supply of light and fresh air. The brick hulld _ 
Ings illustrated In this book are especially commendable for the substantia l  
and effective use of this material, which I s  I n  most respects the best ever 
employed in building buman habitations. 

CHEMISTRY, THEORETICAL, PRACTICAL, AND ANALYTICAL, as ap­
plied to the Arts and Manufactures. Dy Writcrs of Eminence. 
To bc completed in Forty Parts, price 50 cents each. Philadel­
phia, Pa. : Lippincott & Co. , 715 and 717 Market street. For sale 
by Jamcs Sheehy, 33 Barclay street, Ncw York city. 

This book, says the title page , 1s constructed on the basis of the late Dr. 
Sheridan Muspratt's " Chemistry as applted to the Arts and Manufactures ; "  
and i t  is to that widely circulated work that the new publication, an instal­
ment of which Is now before us, owes Its chief recommendat ion. There Is ,  
however, some new matter In H, and the modern notation Is introduced . 
The work would be more readily adopted as an authority if the names of the 
· ' writers of eminence" were given. A work of this magnitude ought not 
to be published anonymousiy. 
ANNUAL REPORT OF THE UNITED STATES G EOLOGICAL AND GEO­

GRAPllCAL SURVEY OF THE TERRITORIES }'OR 1874. Dy F. V. 
Hayden, United States Geologist. Washington, D. C. : Govern­
ment Printing Office. 

Profe8sor Hayden Is engaged In a work of national Importance ,  and Is car­
rying It out in a thoroughly eftlcient manncr. In his account of Ills labors 
during 1874, he describes the topography and geology of Colorado and some 
parts of the adjacent territories j and the botanical and pala:oontologicnl fea­
tures of the country explored have not escaped observation. The work now 
being done by the expedition Is an immense one ; and a perusal of one of 
Professor Hayden's reports enables us to fully appreciate it. The book 1s 
well and liberally Illustrated, the photographers who travel with the expcdi­
tion being constantly at work as the party progresses. 
LADIES' FANCY WORK : Hints and Helps to Home Taste and ltecre­

ations. Dy Mrs. C. S. Jones and Henry T. Williams. Pricc $1.50. 
New York city : H. T. Williams, 46 Deekman street. 

This Is the third of a series of useful volumes which the Rbove named pub­
Usher 1s issuing, with the design of collecting, in permanent form, an im­
mense number of hints and suggestions relative to tasteful household orna­
mentation , some of Which, bltherto , have appeared In family newSpapel'li , 
while others have been known only to few individuals. The present book 
tells how to make fancy work of a11 kinds, including paper and wax tlc)w('rs , 
shell . leaf, and moss ornaments, bead and worsted work , and the thou�and 
kntck-knacks of ribbon and cardboard which ladies del1ght to manufacture . 
It is copiously Illustrated, handsomely bound, and the descriptive matter is 
plain and easily followed. 
ENGINEER'S AND MECHANIC'S POCKET DOOK. By Charles H. Has­

well, Civil, Marine, and Mechanical Engineer, etc. New York 
city : Harpcr & Drothers, J<'ranklin Square. 

Mr. Haswell 's engineer's pocket book has been before the mechanical 
pubUc now for over t.hirty years, so that there Is little necessity for here re­
capitulating Its contents . It is one of the best, If not the best, of handy 
books of reference extant j and It must be a matter of some dltHculty to sug­
gest any useful practical facts or tables which are not to be found some­
where among its 700 pages. The present edition is the thirty-second , and 1.'4 
fully up to the times. through fresh and careful revision of the contents. It 
Is strongly and handsomely bound in leather, in pocket book form, and call 
be obtained , postpaid, by mailing 13.00 to the author, at 6 Howling Green . 
New York city. 
CATALOGUE OF THE FIsHES OF THE DERMUDAS. Dy G .  Drown 

Goode. Washington, D. C. : Government Printing Office. 

After he-was taken with the varioloid In the faU of 1854 he says he shut I oil within the carbureter, whereby the whole apparatus is rendered per­
himsclf up in his room, and " I applied myself to thl. idea of taking' pictures feclly safe with regard to life and property in the building lighted , Hw car­
rapidly In the center of the lenM by adapting the movement in a trame bureter being situated in a vault or house away from the building to be 
Which would fit any ordinary camera. " This view of the progresM of his lighted , while ·the heating apparatus and the pump or meter wheel are within 
Invention Is not subdantially changed by any subsequent testimony and In I the building to be Ughted , and where they can be easily and quickly reached Th 
my opinion dates hls lnventfon of a movable plate holder In the fall 'Of 1854 and under perfe�t control of the occupant of the house . There was nothing Is wurk Is one of a series intended to 1l1ustrate the natural history col-

This was the judgment ot Mr. Judice Nelson In the case a�alnst Schoon':' novel in the meter wheel, or the carbureter, or the combination of a met.er lections constituting the National :Museum, which were c;] r ' H�ted to thl� 
maker, In 1869, and In which I fully coincide . whcel with a carbureter, or their connectlonwlth the ga8 pipe, air, or heat-

Southworth test.ltles again in W inK VIJ. Anthony, In 1874, stipulated Into lug Piges, except so far as their location and arrangement wft.s claimed to be care of the Smithsonian Institution by Act of Congress In lR4' ,  
this case . On IIi. cross examluatlon he >avs : " !  think 1 used the sliding new, y "lacing the carbureter in a yault or house by itself, separate from CENTENNIAL COLLECTION OF NATIONAL SONGS. Price 40 cents. 
plate holder tn a  camera as early as 1852. , f li'or him to swear to what he the building to be Ughted , and arranging the meter wheel and the heating 
tbinks hc did in 185:1, docs not establish any fact. It Is too late to change c ')l1 in the bUlldin� to be lighted where they could be easily reached ,  and New York city : C. H. Ditson & Co., 711 Droadway. 

ground as to the time of his invention, unless t11e proofs are !!Itronger than under control of t e occupant of the bouse without exposure to explosion A collection of songs ,  more or less familiar, which will probably be wcl-
anything before me. consequent upon frequent access to t11e room In which the carbureter Is 

It may be worthy to notice In t.hls connection that If Southworth perfected placed ,  and connected by pipes passing through a wall or the ground, so as come to many people In this year of celebrattoDl� . 
hls inventi0llin IM6-7 or '48,  and did not apply for a patent until the spring to cut oft any communication of gas or 1iame between the room In which the 
of 1855, there would seem to be a grave question wh�ther he had not by carbureter is placed and the building to he lighted . 
lachcs abandoned to the public what he bad Invented. He makes a faint It is denied on the part of the defendants that there Is any patentability in 
showing ot III health and want of pecuniary means during !:lome part uf the such a change of location of parts, all of which are confessedly old . Mere 
interval, but he had health to visit California and there engage in digging change of location Is not patentable j but where change of location brings 
for gold for about two years . After his return he bad health enough and Into existence a new combination of devices operat.ing by reason of such 
money enough to engage "in considering new ideas new plans and new in- new combination to produce a new and useful result, such new combination 
ventlons relaUng to the stereoscope and other thi;lgS cunnected with our Is pa.tentable .  (Woodrutf, .J . ,  In Marsh et at. VS. The Dodge Stevenson 
(hi!!l) business, studying upon and t.aklng out patents, "  before he turned his Manufacturing Company, 3 Olflclat Gazette, 398 . )  
attention to applying tor his patent ' I am not prepared to say that the new arrangement and location constltut-

If it had not been said In Wing v<j: Richardson that there was no abandon- Ing a new form or mode of combination, as described In the patent, taking 
ment, because the reasons assigned-poor health and want of pecuniary into consideration the new and usetul result claimed tor it, was not patenta­
means , excused want of dtllgence-l sbould be disposed to say that the six bIe ,  If It was novel at the time claimed as the date of plalntl1f' s  inventlon . -
o r  seven years' deiay was fatai to  the validity of  tbis patent. 1 he point is Without instituting a comparison between thc patented Inyention and all 
raised in this case, but I need not rest my judgment upon it. the other prior existing forms ot apparatus tor carbureting air for illuminat.· 

The next consideration is whether the sl1dlng plate bolder, tor muItlplylng tng purposes , which have been proyed to have existed, I have selected the 
pictures on one- or several plat.es, had been known and used

. 
In camera!:l prior Meriden machine for the reasons that It Is proved to have been constructed 

to 185 1, and If so, when. 1 make but brief reference to testimony. and operated successfully in the fall of 1864, while the inyention of Gilbert & 
The testimony ot W. A. Pratt, taken December, 1873, In the case of Wing Barker is not eyen claimed to have been betore June , lR67, and also because 

et al 'OR. Tompkins, Is quite satisfactory on the point, corroborated as he Is this apparatus appears to me to have embodied In 1864, In successful and 
In material portions of his statements and practical and public use. every element ot the first claim of the com-

He says he Invented the sliding piate holder at Alexandria Va In 184.'\-- plainants' patent of AUl<1lst, 1869 .  
presents a model of it and pictures taken by that method-four on 'one plate , The Meriden apparat.us was used for carbureting air tor Illuminating a fac­
of his son, on his birthday, with the date ot taking, at Richmond, Va . ,  en- tory . It consisted of an air pump and air receiver, a well known equivalent 
dorsed on the back ot the plate at the time, � � March 6th , 1847. " tor the meter pump wheel, a carbureter, the equivalent. ot complainants' 

He opened a gallery at Richmond In 1846 On his sign were the words ' carburpter . placed in a brick vault built on the surface of the ground nlnety­
• • Virginia Daguerrean Gallery, established i846 ; " here he made many thou� three feet from the main building to be lighted . This was �ctually both 9. 
sand pictures for sale , by this method of the slhUng plate holder� He thus v,ault and a house , and theretore Identical with complainants vault or house . 
made pictures of the members of the Constitutional Convention ot Virginia 1 here was an air pipe, which connected the pump Inside ot the building to 
in 1850-1-namea several members wbose pictures were taken-also members be lighted with the carbureter In the vault, passing underground and fur­
of the iegislature of that State in session In 1850-1 He explained his method nisbing a conduit from the air in the pump to the cal'bureter, being thus the 
of multiplying pictures to others ' among them one N t" Simons who tes- equivalent of complainants' pipe A. There was a gas pipe leading trom the 
titles to the same fact, and that he used the method hi taking Impressions. carbureter in the vault through and underground , and furnishing a conduit 
The camera and plate holder used by Pratt were burned at Richmond In the r?r the carbureted air or gas from th� carbureter to the building to be lighted . 
great fire of 1865, hence they are not produced . I hls ls identical with complainants pipe N. There was also a steam pipe 

W\IIlam Stroud learned of the movabie plate holder and process for multl- with its connections. but that is not material to the inquiry involved in Ihis 
plying pictures on one plate , at Philadelphia in 1852 a.nd In that year used a ca.se, because the defendants do not use any artificial heat, and the com­
camera and adjustabie plate holder In multipiying pictures. plainants do not make their heating coli and pipes a part of the arrangement 

He tlxes the time by a bill rendered for poplar boards used In his gallery al!d combination claimed in the tlrst claim. 
In making a revolving platform for taking stereoscopic pictures by this rhe Meriden apparatul:l contained every element of location , arrangement , 
method, bearing date December, 1852, made an exhlbitin this case . He also a�d combination Claimed In the tlrst claim of complainants' patent . -
produces a leaf trom his daguerrean register, in which , under date of Aug- fhere are many other references to the patent and the drawings, and other 
ust 11, 1852, Is an entry of pictures whfch were taken by this method . One comparisons between the described inventions and arrangement.s other than 
of the pictures is made an exhibit. He also produces the camera and sliding those of the Meriden apparatus which might be made contlrmatory of the 
piate holder used by him In taking and muitlplylng these and many other views I have taken ; but those aiready stated are so conclusive to my own ap­
pictures prehension , that turther illustration would seem to be superfluou8. It foI-

l pass over other testimony of prior use of complainant's patented Inven- lows that the bill must be dismissed . 
tion, remarking, however, that the evidence to discredit the testimony of Bill dismissed with costs ., 
Pratt, and to sbow that certain exhibited pictures could not have been taken [E. W. Sloughlon and William Slaniev for complilinants. 
In the center of the tocus ot the lens, nor by the patentee 's process and Cau8ten Browne and Jabez S. Holmes for defendants . ]  
plate holder, Is fully met  by  th� testimony on behaif o f  defendant on  the 
same subject. 

Satistled, as I am, upon both of the topics discussed, that the patent is in-
�1I�h � J�:t�c'!,° ::l����
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Judge said : • • The proofs are full that the Idea ot making the same Impres­
sion on dillerent parts of the same piate by the use of a sliding plate holder 
existed and was carried into practical operation by working machines as 
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had perfected his machine . "  
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lmony put into this case. 

United State .. Clrcnit Court--DI .. trlct oC Ma .... achn­
sett ... 

BOSTON ELASTIC FABRIC OO)[PANY 118. EAST HAMPTON RUBBER THREAD 
COMPANY. 

[ In equity.-Before Shepley, J .-��cfg7�� October term, 1875, to wit, April 
SHEPLEY, J. : 
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provement In cuttfni( sheets of rubber Into threads, was dismissed upon the 
ground that the patent, as tt then stood, was for a machine, and that the rna-i��: �g�a
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Since tbe decision In that cause, the patent has been reissued to the com­
plainants, a8 assignees of Liveras Hull , by reissue 5,900, dated June 2, 1874, 
8S a patent for an art or process, t.he claim being 6' for the Improved mode 
of manufactnre, consisting in cnttlng the sheet Into a series <If threads by " 
continuous cut of one cutter, "  8S described In the specification. 

NEW BOOKS AND PUBLICATIONS. 

ARCHITECTURAL IRON WORK, a Practical Book for Iron Workers, 
Architects, Engineers, etc. With Specifications for Iron 
Work, Usefuf Tables, and Valuable Suggestions. By William 
J. Fryer, Jr. Illustrated. Price $3.50. New York city : John 
Wiley & Sons, 15 Astor place. 

This book is the best speCimen which ha. reached us of .. new trade litera-
ture which is now springing up to answer a demand created by the extensive 
use of Iron in architecture, not merely for tie rods and girders, but as a 
building material. The author is evidently thoroughly acquainted with his 
subject, and his · book Is an exhaustive treatise on the science and art ot 
building in Iron . The specillcatlons are admirably drawn, and the tables of 
proportions, weights, and loads for Iron work of all kinds are full and com­
plete . The book' is well lIIustratea, and Is a clear, practical treatise, adapted 
tor workmen and owners of butldlngs as well 88 for the engineering profes­
sion . It is, moreover, free from those technical expressions which too otten 
impair the value of such works for practical workmen. 
VILLAS AND COTTAGES, OR HOMES FOR ALL : Plans, Elevations, and 

Views of Twelve Villas and Ten Cottages, Suited to Various 
Wants and Locations. Designed by William L. Woollett, Fellow 
of the American Institute of Architects. Price $3.00. New 
York city : A. J. Bicknell & Co., 27 Warren street. 

Judging from the number of books on villa architectnre which reach ns, 
there must be a lively demand for rural and subnrban residences just now ; 

Invention .. Patented In Eng1a .. d by "nlcrlea ..... 
[Compiled trom the Commissioners of Patents' .Journal . I 

From March 28 to April 24, lR76, inclusive. 
AIR BRAKE, ETC.-Empire Vacuum Brake Company .  New York city . 
AIR GUN, ETc.-A .  A. Pope , Boston, Mass . 
AIR PISTOL.-A. C. Carey, Malden, Mass. 
BATH TUB.-A. Sellgsburg, New York city. 
BENDING TUBE PLATES .-S. P. M. Tasker, Philadelphia, Pa. 
BENDING TUBES , ETC.-C. Scotield, Vineland , N. J .  
BINDING SHEAVEB.-S. Johnston, Brockport, N .  Y .  
BOOT, ETC .-R. S .  Manning, Trenton, N .  J .  
BOOT-LASTING MAOHINE.-F . S .  Hunt, Lynn, Mass . 
BOOT-SEWING MAOHINE.-C. Goodyear, Jr. , New York city. 
BRISTLE-DRESSING MAOHINE.-E.  B .  Whiting, Ht. Albans , V t .  
CAKE MAOHINXRy .-G .  W.  Nelson, New York city . 
CARTRIDGE ANVIL.-J . Saget, New Orleans , La. 
CUAIR.-W. T .  Doremus, New York city. 
DENTAL ApPARA'rUB.-H . C .  Howells, Flushing, N. Y. 
ELASTIC SEAM .-J .  Bigelow, Boston, Ma8� . 
ELECTRIC ENGRAVING MACHINE.-J .  C . Guerrant, DanYillc, I l l . 
ENGINE VALVB.-E. Purvis, New York city. 
FEED WATER HEATER.-H.  N. Waters et al. , 'Vest Meriden, Conn . 
GAS ApPARATUS.-W. H. St. John, New York city. 
GAS MBTER.-J. Morgan, New Orleans, La. 
GAS STOVE, ETC .-C .  F .  Brooker, Wolcotville , Conn . 
GRAIN CONVEYER.-N.  ·G. Simonds, Boston, Mass. 
HOOF EXPANDER.-C.  H. Shepard, Elizabeth, N. J . 
HORSESHOE NAIL, ETC .-J. B. Wills, Keeseville, � .  Y .  
INJECTOR.-J. Fergus, Philadelphia, Pa. 
MACHINE GGN.-F. L .  Bailey, IndianapoliS, Ind. 
MAGNETIO MACHINE.-J. B .  Fuller, New York city, et al. 
MANGLING ApPARATUS.-W.  G .  Lewis, Framingham, Mass . 
MASHING GRAIN, ETO.-R. d 'Heureuse , New York city. 
MINING MACHINE.-F. M. Lechner et at. t Columbus, Ohio . 
OBSERVATOBY.-L. B. Sawyer, Boston, Mass . 
PAPER :BOXES ,  ETC.-S. Wheeler, Albany, N. Y. 
PAPER-CUTTING M.ACHINE, ETC.-W. Scott, Chicago, Ill . 
PIPE NOZZLlC, ETC.-M. Clemens , Worcester, Mas!ol . 
PLAYING CARD8 .-I .  N. Richardson, Malden , Mass . 
PRESERVING FABRICS, ETC .-W. Thilmany, Cleveland, Ohio. 
PYROTECHNIC SIGNAL.-E .  F .  Linton, East New York , N .  Y. 
RAILWAY WHEEL.-A. Atwood, Brooklyn, New York, et at . 
REFRIGERA'rOR, JCT(l.-J. H .  Wickes, New York city. 
SAFETY CHECK, KTO.-J .  E. Winner, Philadelphia, Pa. 
SASH FASTENER.-N. Thompson (of Brooklyn, N. Y . ) ,  London, England . 
SHIP ALARM, ETO.-F. X. Wagner et al. , New York city. 
SMOKING PIPE.-R. S. Manning, Trent.on, N. J. 
SPARK ARRESTER.-D .  R. Proctor, Gloucester, Mass . 
SPINDLE CAP.-C .  Weller, Philadelphia, Pa. 
SPITTOON.-J. C .  Moore , Philadelphia, Pa. 
TEXTILE FABRIO.-S. Barlow, Lawrence , Mass. 
THERlIOHETBR.-G. W. Schumacher, Portland, Me. 
TREATING ORES , ETc.-R. McC. Fryer, New York city. 
TBEATING PEAT, ETC.-J .  N. Rowe (of Uockland, Me . ) ,  Liverpool, Eng . 
TREATING WOOL, ICTC.-J .  M. Dick, Hullalo, N. Y . 
TUBE CLBANEB.-C. B. Rogers, Saybrook, Conn. 
UlIlBRELLA, ETC.-G. B. Kirkham, New York city. 
VENEER-CUTTING MAOHINE.-H. T. Bartlett 01 al. , New York city . 
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\ IMPROVED TOOTH-PICK MACHINE. UIPROVED BAYONET. 

Leonard Anderson, Painesville, O.-This Invention consists of a , Samuel W. Hill, Pittsburgh, Pa.-This is a ramrod and bayonet 
========:-:::================== i couple of veneer cutters, onc on each of the two opposite sides of ' combined in one device, and so constructcd that it scrves for both 

I the mandrel carrying the rotating block, and a splitting wheel for 1 purposes equally as well as the ordinary ramrod and bayonet do 
splitting the veneers Into picks. The latter is geared with the ' for their respective purposes. NEW MECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVED DIE FOR MAKING WASIIERS. 
mandrel which revolves the block In such a manner that the cut-

UlpHOVED �nRRO H .  
. .  ' ting and the splitting wheel move up to the block In the same meas-Jacob Greenwold, Buffalo, N. Y., assIgnor to hImself and William th t it '  d d b  th tte th t ti II tti L. Wallace of same place.-Thls is a die for cutting washers and ure a IS re uce y e cu rs, us au oma ca y cu ng Henry Goldberg, Herkimer, N .  Y.-This is a reflecting mirror, 

suspended from the ceiling by menns of straps nttachcd to the sides 
of the frame, passing over pulleys on the ceiling and attached to a 
single adjusting strap. It can be convcnicntly manipulatcd by a 
person standing between the ordinary mirror and the suspended 

�imilar articles at one operation, being intended to be used with a the
t 

blO��S into �iC�S, without further attention, after the block Is 
common drop press or punch. The invention consists in making pu on , e man re . 

the movable die in two scctions that are scrcwed togethcr, and at­
taching the central punch by shank nnd screw nut to the lower scc­
tion . 

IMpUOVED STOP WATCII. 

Henri A. Lugrin, New York city.-This Invention consists, first, , reflecting mirror. 
of a quarter second hand and its dial, loeated on the top of the 

DlpHOVED REVOI, VING SCUAPEn. 

IMPROVED WINDLASI> WATEH ELEV ATOll. 
watch movement Instead of the face, whereby the hand can be Edward Huber, Marion, O.-This invention consists in inwardly 

Ezra M. Robords, Hutchinson, Kan. - This is an improved appa- geared with less complication of machinery than when loeated on curved upward extensions formcd upon the rear ends of the sidcs 
ratus for raising water from wells by wind wheels or other power. the other side ; second, of a minute hand located on the same side , of the scraper, and in an apron attached to thc cross bar of the 
It is so constructed that two buckcts may be raised and lowered al- ' of thc movement and at one side of the center post, so as not to in- handles to overlap the back. The extensions rest upon the earth 
tel-nately, while the power moves continuously in the same direc- terfere with the quartcr second, In combination with a short sec- when the scrap;'- is tipped over, to prevent the earth from being 
tion. tion of a dial to bc used, if necessary, for counting minutes ; third, scraped up by the back. The apron prevents the earth from slip-of thc adjusting lever, for shifting the quarter second back to the ping over said back. 

DIPHOVED RUBY PIN I N SERTEU FOIt W ATCII MAKERS. starting point, also arranged for shifting the minute hand back at 
Carl H. E. Bechert, Oroville, Cal.-This is a new form of spring the same time. DlpH OVED CAKE CUT'l'ER. 

nippers for inserting ruby pins in the rollers of lever watches. 
IMpHOVED MACHINEHY }'On DHESSING LEA THE I\, wft�l:e:e;�;!;I��i���t��l
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B1PUOVED WIND)[JLJ,. I • Harrison D. Chemberlin and Justus P. Luther, Berlin, Wis.-This ting, simultaneously with the outer part, the article to be pro-William Ford, Great Bend, Kan.-'l'his is a novel contrivance of I is an improved machine for scouring leather when taken from the duced. the wind wheel, whereby the fans are self-adjusting to the . wind, i vat, and substitutes machine labor for the tedious process of • 4 .  � .. 

nnd the wheel is kept to the wind without a tail vane. It also con- ! scouring by hand by means of a machine. It is a combination of NEW WOODWORKING AND HOUSE AND CARRIAGE 
sists of a contrivance of apparatus for automatically regulating the the stones and brushes applied to pivoted arms of a revolving BUILDING INVENTIONS. 
speed of the wheel. shaft. Guide rings or weights hold the stones and brushes to their 

UlpHOVE D  ELECTHO)IAGNETIC CAR llUAKE;;. 

Philip V. Conover, Keatchie, La.-This consists in the empl oy­
ment of an electric helix nnd a sliding piston in connection with 
the ordinary car brake mechanism. 

IMPROVED FIRE)lAN'S ELEVATING J.,\ D D E H .  

work. DlpROVED YENTII,ATING CAR. 

IMPROVED HAIH-HEADING MACHINE. Edwnrd C. Ibbotson, Chelsea, Mass.-Diaphragms of wire nrc 
Ella J. Crosby, Sabula, lowa.-This Is a rubber-covered base . placed beneath the P?rtion of the roof which exte�ds over the �Int­

piece, in connection with an adjustable assorting piece, that swings I form. A�ove. the dlllphragms arc cha�bers whICh commumcate 
above the base piece and heads the hair by friction therewith. ' with the mterIor of the car, and also WIth cowls on the roof. The 

air enters under the diaphragms and escapes by the cowls. 
Berthold Huber, Brooklyn, E. D., N. Y.-This is nn improved ex- , IMpHOVED WINDMILJ, REGULATOR. 

tensjon ladder, which may be raised verticnlly or inclined at any ' Solomon Vermilya, Plain View, Minn.-This Is an improved reg- DIPHOVED GATE. 

desired angle. It is constructed on the lazy tongs principle, the · ulator for windmills, and consists of a friction pulley operated by Emerson Lyon, Stoughton, Mass.-This gate is suspended on rolI-
sidcs being brought together and the apparatus extended, by said I a fulcrumed and weighted lever in connection with a governor the i ers, attached to hangers from nn upper cross bar. For thc passage 
sides being connected to two toothed sections which are turned by i pulley operating a windlass that throws the wheel in and out of the I of wide or high loads the gate is pushcd back, so that it and the bar 
hand-crank gearing. : wind. ' are bnlanced upon a post, and the gate and bar nre then swung 

I around upon the pivot of the post into a position parallel with the 
IMPROVED MACHINE FOit MAKING COUES. IMPROVED LIFTING JACK . roadway. 

William J. Reagan, Pottstown, Pa.-This consisM of a revolving John B. }'ayette and Lorenzo Meeker, Oswego, N. Y.-This Im-
stand, to which a number of core boxes of different diameters are proves the construction of the lifting jack, for which letters patent 
hinged, the length of the cores being determined by adjustable were granted to same Inventors, July 13, 1875, so as to give it a 

NEW HOUSEHOLD ARTICLES. 

pistons carrying the core-supporting vent pins. greater range and a grenter accuracy of adjustment. 'Vhen a mov- IMPHOVED DISII CLEANER. 

BlpUOVED RCHEW-CUTTING MACHINE. able tube standard has been ndjusted I\t the proper hight, it is ' Robert W. Chappell and Isaac Mayfield, Spencer, Ind.-This in-
Charles W. Roberts, Cohoes, N. Y., assignor to Norman W. Frost, i locked in place by turning an eccentric. This construction enables vention consi"ts in connecting a chamber for holding the dishes or 

of same plnce.-The object of this invention is to improve the COn- ' the jack to be accurately ndjusted to any desired hight. ' other articles with the upper part of a pump cylinder by a pipe, and 
with the water tank by a spout ; also, in using a gate and rnck in structlon of the machine known as the C. W. Roberts pipe-cutting IMPUOVED EARTH AUGER. : connection with the dish chamber. and threading machinc and vise, so as to make it more convenient Oscar Hust, Macon, Mo.-This Improvement relates, first, to the I 

in use and more effective in operation. It embodies a number of form of cross section of the body of the auger, whereby the draft I IMPROVED STE.UI COOKING AppAHATUS. 

uscful and novel improvements, mainly in eonstruction, which it or force required to operate It Is reduced ; and, secondly, to the , Stillman Wilkins and James D. Murphy, Abingdon, IlJ .-'I'his 
is hardly possible to describe without the aid of drawings. ccnstruetion of the head of the auger, and parts connected there- consists of a series of traps, through which pass concentric tubes. 

DlpUOYED );,EED JII ECHANISM FOU THUEAD WINDING. 

Ambrose Gimudat, Neuvy (Norwood P. O.), N.  J.-This is an In­
genious machine for winding threads for making stamens for arti­
flcinl flowers, and for other uses. It winds the threads regularly 
nnd at equal distances apart, or at a greater or less distance as may 
be desired. 

IMpHOVED HAILROAD RAIL CHAIU. 

with, whereby it is adapted to slide up and down on the boring When the cooking is to be wet th,' bottom of the section is made 
shaft, so that it may be removed from the well or hole without flat, and the part of the tube nbove said bottom is close, or made 
raising thc shnft, and whereby nlso certain other advantages are without perforations. When the cooking is to be dry, the bottom 
attained in practical operation of the auger. It is an improvement of the section is concaved, and the part of the tube above said bot­
on letters patent granted on August 3, 1875, to the same inventor. , tom is perforated, so that the water of condensation may flow down 

• u �  .. 
NEW TEXTILE MACHINERY. 

, through the said tube. Any desired number of sections or trays 
may be used, and the upper section or tray is provided with a coni­
cal cover, which brings the steam to the center. 

John. L. Hahmsteck and Charles W. Rahmsteck, Rahway, N. J.-
In this device n movable plate is made to fit between the rails and ! IMPROVED FULLING MILL. IMPItOVED STOVE PIPE THIMBLE. 

the inner surface of a lock flange, and is provided with toes and , Joel M. Baldwin, Evans' Mills, N. Y.-This improvement in fulling Charles Inward, Hiceville, lowa.-This is an improved thimble for 
wedges, constructed and arranged to operate in connection with ' mills consists, essentially, of a shaft running through a middle connecting a stove pipe with a chimney, or with a wall or ceiling 
each other. opening In the hammer heads, and working them by an eccentric through which it passes. It is formed of an inner pnrt, proyided 

in said opening. By this, spnce is economized, the mill can run with the collars, and an outer part, made in hnlves. One hulf is 
faster, and the eontrivanee can be located above the floor. The made in one piece with the inner part, nnd the othcr part is hinged FIHC'l'IONAL GEAUIN G .  

Moses Hay, Valley Grove, West Va.-This invention relntes t o  the , Improvement also consists o f  a construction o f  the b o x  a n d  fmme ' a t  o n e  edge t o  the edge of the first half, a n d  secured a t  i t s  other 
transmission of power to machinery through smooth-faced friction in part of metal, making a more permanent mill. edge by a hand screw and l ugs. 
wheels, and consists in arranging the shaft that drives the machin-

I M PROVED CLOTHES WIUNGER. ery in bearings that are held forward with greater or less pressure, I IMpROV}; WAUl' TENSION U EGULATOU . 

according to the character of the work, while it will yield to any Alexander M. Fyfe, Cornwall, Canada.-This is an improvement Snmuel }'. Leach, Chelsea, }-Iass.-This is an improvement in 
undue strain to a void fracture or Injury to any part of the maehin- in the elass of warp tension regulators in wWch the roll,over which i the clothes wringers formed of two elastic rolls arranged to work 
ery. the warp passes from the warp beam, is arranged to be shifted in in frictional contact and rotnte in opposite directions. The object ' position corresponding to the beat of the lathe by means of levers is to reduce the friction incident to the usc of such wringers in 

Dn'ltO vED )lET AL-CUT'l'ING MACHINE. . connec�d with the latter. By the arrangemen't the roll will move consequence of the pressure of the springs. To this end a pnir of 
Jacob Schofield and Joseph Stevens, Newton, la.-This maehine ' toward the harness when the lathe swings baek after beating up spiral springs is applied at each end of the rolls, and they are con­

is for shearing off pieces of iron of different thickness, and eom- and at the same time the shed · opens ; and when the shed eloses th� nected at their upper ends with a cross bar carrying small friction 
prehends two cutting jaws, of which the lower jaw is adjustable to roll will move baek again as the beat-up takes place thus relieving rolls, which are mounted in a small frame and bear on the journal 
different hights, while the upper jnw is brought down by suitable the warp of undue strain by the shed, and at the sal�e time making of the upper roll. 'rhe journals of the lower roll are supported on 
1C\'er power. uniform tension. similar frietion rolls. 

IMPROVED MACHINE FOU MAKING T W IST DUJLLS. 

Edward S. Taber, New Bedford, Mass.-This is a machine for mak­
ing twist drills with Increasing pitch or inclination of the grooves. 
It consists of a �uated cam combined with the mandrel which 
ndvahces the blank along and revolves it to the cutters, whieh 
causes the advance of the mandrel to increase in speed as the work 
progresses, and thus increases the pitch. 

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS. 

IMPROVED STEP LADDER 

John Calvin Blauvelt, B1auveltvillc, N. Y.-This mainly relate� to 
an improved eonstruction, whereby a step ladder may be readil y  

IMPROVED BAHIIED FENCE WIUE AND BARB FORlIElI . 
' ndjusted for use as a ladder, without it being necessary to turn it 

William H. Jayne and James H. Hill, Boone, lowa.-Theflrst is an ' away from the wall or other object. 

improved fOUl�pointed fence barb, eomposed of two pieces of wire IlIIPUOVED METHOD O�' MAKING TEA AND COFFEE. 

bent Into the form of a U, from opposite sides of the fence wire, in Jonathan Miller, Himrod's, N.  Y.-This invention relates to a 
IMpUOVED M I DDLINGS H EPAltATOlt. sueh a way that the bend of each pieee may be between the arms new method of preparing decoctions or infusions of tea, coffee, etc., 

Joseph P. Heel and Andrew J. Seylcr, Cedarville, IlI .-This inven- of the other. The arms are bent down upon and around the said and it consists in the method of filling a tight and unyielding cham­
tion comprises a reel in which the fine middlings are first separated i fence wire, leaving the four points projecting in opposite direc- bel' full of the ground coffee or tea, and then pnssing the hot watcr 
from the light coarse matters to be discharged, and air blast appa- : tions. The same inventors have also devised and improved a fence I through the same, whereby the expansion of the grains consequent 
ratus and sieves for separating the remaining middlings from the barh former, which is an improvement on a similar devicc for ' upon the absorption of the water produces a considcrable pressure, 
residue passing out of the tail of the reel. which letters patent were granted to them January 18, 1876. The which, in thc unyielding chamber, fills up the little interstices or 

DlpIWVED HOSE COU"I'J,ING. 

G eorge W. Price, San l<'mnclsco, CaJ.-This invention consists of 
a tapered ring outside of the hose, said ring screwing into one of the 

invention eonsists in nn improved barb, four slotted disks, and the channels between the grains, thcreby preventing the fine dust or 
three handles. connected together and operating so as suitably bcn(l pulverized portions of the coffec from being washed through and 
the wire. compelling the water to permeate the pores of the coffee grains in 

parts of the eoupling over anothcr tapered ring inside the hose, so DIPROVED WIH�; }'�;Nn: T I G I I T E N E U .  
its passage through : the said expansion in the filled chamber act­
ing in the nature of a press, so that the bulk of the coffee is held as 
in a solid mass below the supernatant watcr. as to bind the hose and thus attnch it to the coupling. There is al- William }'. Daniels, Lime Spring, lown.-In using the device n bar 

so n kind of detachable hinge joint at one side of the coupling, and : is hooked upon the wire, and a cylinder is put in in sueh a way that 
sliding keys and hoods at the other side, for fastening the two parts i the wire to be tightened may pass Into its slat between the arms of 
of the coupling. ' the bar. The cylinder Is then turned, winding the wire around it, 

• u �  .. 
NEW AGRICULTURAL INVENTIONS. 

IMplIOVED CUT-O�'}' �'OH WATEU CONDUCTOltl5. 
until the said wire has been drawn to the desired tension, where It 

William P. Myer, Terre Haute, Ind.-This eut-off Is adapted for , is held by a pnwl and ratchet wheel. 
D1PJWYED );'HUIT pICKEHS' BASKET. 

leaders of buildings. It is easily shifted to direet the water into i IMpUOVED TOY llOX . 

one or the other of the discharge pipes, and will always indicate in I Joseph Kayser, New York city.-This is a box for candies, eol­
what position the shifting spout may be set. I lars, and other purposes, which produces, by the opening and clos­

Orville W. Odell, Woodhull, N. Y.-This is a bucket so eonstruc­
ted that the picker can lower it and empty the fruit without com­
ing down from the tree and without injuring the fruit. The novel 
features consist In arrangements for allowing the bottom to open 
and the fruit to escape. 

IMpHOVED FEED WATEU ImA'l'EU. 

Samuel N.  Hartwell, Wollaston Hights, Mass.-This eonsists 
mainly in the combination of a feed water heater with a grease 
condenser, through which the exhaust steam is passed, the steam 
then being drawn to the heating chamber, to which the feed water 
is conducted in a spray through a coiled pipe with perforated end. 
The air which accumulates in the heating chamber is drawn off by 
nn air pipe leading to a flue. 

IMpROYED CAR COUPLING. 

Martin V. Remaly and Joseph F. Kinnard, Kittanning, Pa.-This . 
car coupling couples readily without the stepping in of the attend­
ant. It consists of a drawhead having a eentral bottom rib, with 
side openings or recesses for the coupling link to swing therein. 
The coupling link rests, by a eentral eross piece, on the rib, and 
couples with a pivoted hook of the drawhead of the adjoining 
car. 

ing of the drawer, a change of pictures on the top part of the box. 
IMpHOVED GLAZED pJ,AID PAPER 

HIpHOYED CULTIVATOR 

John }'. Marsh, Springfield, Mass, assignor to Springfield Glazed Casper Oehrlein, St. Paul, Minn.-This invention may be adapted 
Paper Company, of same place.-'l'hls is a new method of manufac- as a furrow opener, to make furrows for the reception of the seed, 
turing glazed plaid paper, consisting of the following steps consec- and rakes may be attached to it for cultivating potatoes, by loosen­
utively performed, namely, coating the paper with an ordinary , ing the soil and tearing up weeds. 
glazing preparation, ruling the glazed surfaces In suitable eolors ' IMPHOVED CHECK UOW pLANTEH . 

and designs, and finishing or glazing the coated and ruled surface Joseph Rothchild, Shelbyville, Ky.-In this machine nre embod-
by polishingor pressing the same. ied new and ingenious devices for dropping the seed at a greater 0 r 

DlpHOVED COFFEE SHELLEH. less distance apart, the adjustments of which are effected by a 
Jose A : Mosquera, Caracas, Venezuela.-TWs is a machine for simple lever motion. 

shelling coffee in a .rapid manner, so that the beans are freed from 1 UIPUOVED WHIFFLETUEE ATTACHMENT FOH PLOWS. 

the shells or pods WIthout being crushed or broken. It eonsists of ; Thomas B. Baldwin, Troy, Pa.-This eonsists of the roller com­
a grooved and notched revolving eylinder that breaks the shells in i monly conneeted to the plow beam, for gaging the depth of the 
eonneetion with suitahle knives. The lower separating knife is I furrow. It also holds up the whiffletrees and the traces, and pre-
placed nearer to the eylinder than the upper breaking knife. vents the horses from stepping out of the traces. 
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J titnfifit !mtritan. 
� i a d � tlll!O at i ing cast Iron on p. 346, vol. 31.-W. H. D. will find necessary-to drive the boat at a speed of 5 to 10 �Ufj Utfjfj U �t p U . ' directions for making friction matches on p. 75, miles an hour? A. Use a propeller 2 feet In dlam-

feet high, Is so hot 118 to be almost unendurable. 
Can you tell me what will remedy this ? A. Try a 
ventilating register under each wlndow,communi­
nlcatlng Indirectly with the exterior air ; this will 
enable the heated air In the upper part of the 
church'to expand, and drive out the cold vitiated 
air at the bottom. 

The (Jharge fCff Insertimt under this head is One Dol- vol. 29. -D. J. will find a recipe for paint for out- eter and of 3 feet pitch, and an engine 3 by 5 inch­
!ar a LAm fm- ecwh insertion. If the Notiee ex- door work on p. 409, vol. 31. Celluloid Is described es. Boller should be 28 inches in diameter, � ceedR Four LineB, One Douar and a Half per Ltne on p. 23, vol. 33.-J. ],lcG. will find a recipe for wa- feet high. 
will be charged. terproof glue on p. 42, vol. 32.-H. D. E. will find (8) Y. E. says :  1. We have twin tubular 

directions for separating alumina from clay on p. bOilers, the tubes of which have been In about 4 Agricultural Implements and Industrial Machln- 91, vol. 32.-J. I. W. Is Informed that we cannot re- years, and are now giving out. We have had 3 new ery for Export and Domestic Use. R. B . Allen & Co .• N. Y. commend a boiler scale preventIve unless we know ones put In since 1ll8t summer, all In the lower The Photo-Engraving Co. have been obliged to what impurIties the water contains.-M. M. H. Is row. They all crack where they are expanded, remove from 62 Cortlandt St. to a larger buildIng at 67 Informed that his query 118 to the wagon wheel Is just behind the front boiler head. As I think 4 or Park Place.  TheIr Relief Plates for Newspaper, BOOK, 

(15) O.  O. J.  asks :  1 .  C-n th e stroke of a 
common slide valve of an engine be lengthened 
by the eccentric ? A. Yes, by employing an ec­
centric having more throw. 2. Which is the most 
economical in fuel, to set the valve at a quarter of 
an inch lead, cutting olf at one half stroke, or at 
one sixteenth lead, cutting olf at three fourths 
stroke, engine running at 80 revolutions a minute? 
A. Cutting olf at the half stroke would be the 
most economical. Your conditIon of lead should 
be just reversed, however, since, the longer the 
steam follows, the greater the necessity for lead. 
3. Is common black 011 good to put In a boiler to 
keep It from scaling ? A. Some people recom­
mend it, but the ,-alue of an antl-Incrustator de­
pends on the quality of the water used. 

and Catalogue Illustrations are rapIdly takIng the place answered on p. 293, vol. 31.-J. T. R. should consult 5 years too short a time to last, I want to know if 
of Wood Cuts and are unsurpassed. See advertisement a physlclan.-W. J. will find an anilwer to his query you can assign any cause for their failure. We 
In another cohlmn of thIs paper. as to pitches of gas pipe threads on p. 378, vol. 32. use tannate of soda, and the tubes are not badly 

25 per cent saving In fuel, or an equal amount of -C. L. R. will find a recipe for rubber cement on scaled. We use common tallow In cylinder, and 
extra power guaranteed, by applying the R. S. Condenser . p. 203, vol. 3O.-W. M. will find a treatise on taxl- heat the feed water with exhaust steam. A. It Is 
T. Sault, Consulting Eng' r,  Gen . Agt . ,  New Haven,  Ct . dermy on p. 159, vol. 32.-A.B.R. will find a descrip- not uncommon for tubes to give out In this time, 

For the best Patent Self-Opening Gates for Car- tlon of the process of refining petroleum on p. even with careful management ; and as in other 
rlages, In any Style of W ood or Iron, address Cottom & 340, vol. 26.-J. J. R. will find directions for bronz- cll8es they ll18t much longer, the result Is common­
co . ,  Dayton, Ohio . Ing cll8tings, on pp. 11, 85, vol. 33.-J. B. K. will , Iy attributed to defective material. 2. When we 

A Handbook of Electrical Testing. By H. R. find directions for annealing gold on p. 299, vol. 28. blow some watcr ont of the boilers (which we do 
Kempe . 12mo , clo . , $2 . E . &  F . N  . Spon,446 Broome St. N . Y . D. C. W. can cement rubber to cloth with the com- once or twice a day) and open the blow-off cock 

Improved Radial Drills-250 now In use. See pound described on p. 203, vol. 3O.-J. J. H. should wide, there Is a heavy jarring In the boilers, 
Samples In Centennial , or send for CIrcular. Hllles & address a manufacturer of air compressors.-L.M. the check valve rattles, etc. I think this Is caused Jones, WilmIngton, Del.  will find directions for straightening wire on p. by the connecting pipes between boilers and mud A Washboard Patent, dated Sept. 1875, worth 299, vol. 34. -G. w. E. will find directions for ma- drum being too small. Can said jarring Injure the 
,5,00J, for 'l,OOJ. E. S. Heath, Rochester, N. Y . king Vienna yeast on p. 185, vol. lm.-W. N. S. will tubes? A. The jarring you speak of certainly does 

(16) A. B. C. asks :  Will  I lose power by 
belting a saw and grist mill so that the belt wiL 
run from bottom of driver toward driven pulley, 
and returning on top ? A. It Is better to run the 
belt the other way ; but the dllference, If the belt 
Is given ample width for Its duty, will not be prac­
tically appreciated unless the belt Is very long, or 
of very common leather. 

Wanted-A sober, stcady man, who thoroughly find directions for making marine glue on p. 42, no good, and we think it would be w6rth your understand Mushroom- Cultul'c and other Gardening. Ad- vol. 32. -A. L. L. will find directions for making while to have it stopped. 3. How was Mr. L. dress M. M .  Towne , Harvard , 111 . rubber stalnps on p. 156, vol. 31. -F. R. B. should Cooper's boiler of 1 inch gas pipe (described in Enamel DIal Makers, send addrc8s to W. E. Des- , �ddrc8s the manufacturers of the rifie In question. No. 13 of your current volume) built? A. llr. per & Co . •  M ' f ' rs of Water Meters, Worcester, Mass . 

Molesworth's Pocket-Book of Useful Formulre -E. T. C. will find directions for fireproofing Cooper will perhaps oblige this and several other 
and Memoranda for CIvil and MechanIcal Engineers .  18tb shingles on p. 280, vol .  28.-F. M. H., A. L. H., E. correspondents by replying. 4. Are self-packing 
edUon . Together with a contrIbution on Telegraphs, bV P. B., H. A. T., J. A. B., J. B. K., A. B. R., W. ll., or steam-packed rings In cylinders generally con­
R . S . Brough . PrIce 12 . E . &  F . N . Spon,m Broome st . ,N . Y . W. P. M., B. 0., and others who I18k us to recom- I sldered better than common cast Iron rings tight-

For Sale-State Rights on Wchrle's Patent Cen- mend books on Industrial and scientific subjects, emid with springs ? A. There is considerable dif­
tennlal l1lumlnator. Sells on sigh t .  Send for cIrcular wIth· should address the booksellers who advertise In ference of opinion on this subject. 5. Will a glass 
out delay to Jos. Wehrl e ,  Belvedere House , N. Y.  cIty . our columns, all of whopl are trustworthy firms, water gage, placed about 6 feet from boiler and 

Split-Pulleys and Split-Collars of same price, for catalogues. connected thereto by half Inch pipe with two el-

(17) J. J. asks : 1. Is it possible to casehar­
den CIUIt Iron ? A. Yes. 2. Could car axle journals 
be hardened by the application of any substance 
while In motion, so 118 to become harder by fric­
tion ? A. Not more than they would be by the 
casehardenlng which ordinarily takes place on a 
8urface subject to friction under a pressure . 3. Is 
chilled cast Iron or cll8ehardened Iron the hardest? 
A. There Is a very little dllference In favor of 
chilled Cll8t Iron. 

strength, and appearance as Whole-Pulleys and Whole- (1) J. S. B. says : I have a room divided by bows, show the hlght of water correctly, or should 
Collars. Yocom & Son, DrInker St . ,  below 147 North a partition wall, over which Is a space of 2 feet ; the pipes be larger, or the gages be nearer the 
Second St . ,  PhiladelphIa, P. and I wish to know how mirrors may be placed so boiler? A. It would be better to use larger pipes. 

Rights for Sale-Of recently Patented Sewing that a person In one room can see a particular (9) W. E. D. sa 8 '. 1 .  I have a second hand (18) O. D. ILsks : Why are rubber gaskets 
injurious to boiler plate ? I have several manhole 
plates in my boiler, and the edges of the sheet Iron 
corrode away quite rapidly. What action, If any, 
does the rubber have on Iron ? A. Possibly the 
sulphur Induces a chemical corrosive action. 

M achIne Attachment. Big chanec for dealers In Patents . point in the other ? A. Place a mirror over the y . 
The VarIety Man ' f ' g  Co . ,  126 Dearborn St. , C hicago . , 11I Itl I h Itl th t it III fi t th upright Iron boller,12 mches in diameter and 4 feet 

To M'f'rs and Machinists-Parties desiring Self- part on n suc a pos on a w re ec e long : when new, It WII8 tested to 130 lbs. pressure. 
Feeders attached to MachInes formerly Fed by hand , or light coming from the desired pOint In one room ,Vould It be safe to put In 12 one Inch gIUI pipe 
Improvements otherwIse, address Inventor, Box 773, X . Y . to the observer In the other. flues, and use It for running an engine ? A. We 

For Sale-35 In.x1f% ft. Lathe, $400; 18 In.x8� ft. 
do. , '125 ; 15 1 n . x8 ft. do . ,  '100 ; 9 ft .  Planer,,400 ; 6 ft.do . ,  
_ ;  14 I n .  Slotter, $390; Protlllng MachIne , troQ ;  LIncoln 
Miller, '200. Shearman, 45 Cortlandt St . ,  New York .  

The BlUltet Magnetic Engine for running Sewing 
Machines, LatheM, Pumps, Organs, or any light Machin­
ery , 1-32 to " horse power. Agents wanted .  Addresa 
with stamp, 1 , 113 Chestnut st . ,  PhiladelphIa, Pa . 

Baxter Wrenches fit pecnliar comers. PrIces 
reduced . Greene. Tweed & Co . ,  18 Park Plac e ,  N .  Y .  

The French FlIes o f  Llmet & C o .  have the en­
dorsement of many of the leading machIne makers of 
AmerIca. NotIce samples lrr Machlnery Hall,  Centennial 
ExposItion. Homer Foot & Co . ,  Sole Agents, 22 Platt 
St . ,  New York . 

Centennial Exhibitors, buy your Belting In Phil­
adelphIa, from C. W .  Arny. 14� North 3rd st . ,  and save 
freIght and trouble . Satlstactlon guaranteed . 

Walrus Leather and Walrus Lcather Wheels for 
polishing. Greene, Tweed & Co . ,  18 Park Place. N. Y .  

Trade Marks I n  England.-By a recent amend­
ment of the English laws respecting Trade Marks, cIti­
zens of the United States may obtaIn protection I.n 
Great BritaIn 88 readily as In this country, and at about 
the same cost. All the necessary papers prepared at 
this Omce . For further Information address Munn & 
Co . •  87 Park-Bow, New York city . 

GII8 and Water Pipe, Wrought Iron. Send for 
prices to Bailey, Farrell & Co . ,  Pittsburgh, Pa. 

Shingles and Heading Sawing Machine. See ad­
vertisement of Trevor & Co . ,  Lockport, N. Y .  

Solid Emery Vulcanlte Wheels-The Solid Orig­
nal Emery Wheel-other kinds ImltaUons and InferIor. 

Cautlon.-Our name Is stamped In full on all our best 
Standard Belting, Packing, and Hose . Buy that only . 
The hest Is the cheapest. New York Belting and Pack­
Ing Company, .87 and S8 Park Row, New York. 

Steel ClI8tings, from one lb. to five thousand Ibs. 
Invaluable for strength and durability. CIrculars free. 
P!ttsbu� Steel Casting Co . ,  Pittsburgh, Pa . 

For best PresseII,: Dies, and Fruit Can Tools, Bliss 
& Williams,  cor. ot1rlymouth and Jay, Brooklyn, N. Y .  

For Solid Wrought-Iron Beams, etc., see adver­
tisement . Address UnIon Iron Mills, Pittsburgh, Pa . ,  
for lithograph, &e.  

Hotchkiss & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal . Fine Gray Iron Castings 
to order. Job work solicIted . 

For Solid Emery Wheels and Machinery, send to 
the UnIon Stone Co . ,  Boston , Mas8 . ,  for circular. 

For 2nd Hand Portable and Stationary Bollcrs 
and Engines, address JunIus HarrIs, Titusville, Pa. 

Use Blake's Belt Studs for Leathcr or Rubber 
Belts. Greene , Tweed & Co . ,  18 Park Place , New York. 

Corner Cutting Machine, Chocolate Mill, Rolt 
Cutter, Letter Press and Stand-all at BargaIns. A. B .  
Cohu, 1 97  Water St . ,  N .  Y. 

See Boult's Pancllng, MouldIng, and Dovetailing 
Machine at Centennial , B. 8-55. Send tor pamphlet and 
sample of work . B. C. Maeh ' y Co . ,  Battle Creek , lIfleh . 

Hydraulic Presses and Jacks, new and second 
hand. Lathes and lIfachlnery for PolishIng and Buffing 
Metals. E. Lyon , 470 Grand Street, New York. 

Spinning RIngs of a Superior Quallty.-Whltlns­
ville SpInning RIng Co . ,  WhI tinsville, Yass. 

For best Bolt Cutter, at greatly reduced priecs, 
addres8 H. B. Brown & Co . ,  New Haven, Conn . 

DIamond Tools-J. DIckinson, 64 Nassau St., N. Y 
Temples and 011 cans. Draper, Hopedale, Mass 

All Fruit Can Tools,Ferracute W'ks,Brldgeton,N.J 

W. P. will find something on the use of 
petroleum In boilers on p. 164, vol. 30. As to zinc 
In boilers, see p. 315, vol. 34. Engineers of plClUlure 
steamobats must be duly licensed. See p. 228, vol. 
32.-0. H. B. will find a table of the values of met­
alii on p. 169, vol. 32. We publish an Index In each 
volume.-C. S. R. will find directions for galvanlz-

(2) A. McC. says : 1 .  There is an engine in think It would answer with a single fiue through 
this vicinity 18x 24 Inches ; It runs at 90 revolutions the center. 2. Which way would be the best to 
a minute with 00 Ibs. steam, and cuts off at % set It, upright or horizontal ? A. Set It npright. 
stroke. It Is estimated to supply about 50 horse It would be well to test It before use. 
power. It takes steam from two boilers, each 4 (10) E. A. MeC. says : 1 .  I have for several 
feet In diameter by H feet long, each containing years used large quantities of peaty muck for 
56 three Inch tubes. The grates are 4�x8� feet, bedding stock, and 118 an absorbent of the liquid 
and are set 22 Inches from boilers. The bridge manure and the gIUIes from manure while fer­
wall is 6 Inches from boilers, and there is a good mentlng. The bedding and green muck forms 
draft. This engine requires on an average 1� from a half to two thirds of my compost, which I 
tuns of Illinois coal per day of 10 hours. The consider very valuable after heating for several 
company are greatly dissatisfied at the amount of weeks and turning once or twice. I have now a 
coal burnt, and wish to find some way to reduce It. pile of peat muck which WII8 put In wet Il18t fall, 
Is the amount unreasonable ? A. Under the con- with two wheelbarrow loads of green horse man­
dltlons stated, the engine Is not working 118 econ- ure at the bottom to start the heating. A few 
omlcally as could be desired. 2. Can you suggest days since, with thermometer at 40" outside, the 
any Improvement In the scttlng of boilers ? A. pile showed, at 18 Inches below the surface, a tem­
Before making any change it would be best to find perature of 126°. Professor Kedzle, of the Mlchi­
out the cause of the excessive consumption, gan Agricultural Collegc, says that this brown 
whether It Is due to defects of the engine or Inef- peat muck, so abundant in our Michigan swamps, 
ficlency of the boiler, and this could only be de- Is worthless. Is this a fact ? A. Professor Ked­
termlned by experiment. zle's opinion Is very probably correct. 2. Does 

(3) W. J. McG. asks : 1. When was the heating benefit or Injure It ? A. It is to some ex­
planet Uranus In perihelion ? A. Uranus will be tent beneficial. 3. Can sulphuric acid be used, on 
In perihelion in January, 1883. 2. Were Mars and green peat, 118 a heating agent ? A. No. 
Jupiter in aphelion during October, 1874 ? A. Ycs, (11) L. H. E. asks : Having the area of an Jupltcr on the 24th, Mars on the 25th. 3. What 

III th to h to th II tl t th elllpse,how can we find the two diameters? A. You angle w e equa r ave e ec p c a e must assume one. 

(19) J. D. J. asks : 1. Can the lap on a slide 
valve be Increll8ed or diminished so 118 to make It 
cut-olf at any point desired, by setting the eccen­
tric so 118 to give the valve more or less lead ? A. 
No. 2. You say that a person who wants to run a 
stationary or portable engine in New York city 
must furnish a certificate of competency to run 
an engine. Where can he get the certl1lcate ? A. 
Inquire at the police station of the district. 

(20) G. S. N. says : My'engine is 2x6 inches 
with a fly wheeI 15x2�, making 200 revolutions per 
minute. I wish to drive a lathe whose changes of 
speed on cone pulley are 6, 5%, �, and � inches. 
What sized pulley must I have on drive shaft to 
give the lathe the proper speed ? A. Use one 10 
inches In diameter. 

(2 1 )  P. F. says : If the packing rings in a 
cylinder were subjected In their travel at one point 
to a steam pressure of 275 Ibs. to the square 
Inch, and at anothe.r point In their travel to 75 Ills., 
what would be the result In one year's use on a 
locomotive running 100 miles a day ? A. The pack­
ing used under the greatest pressure would wear 
the most. 

(22) G. B .  asks : Will glycerin have any 
poisonous elfect on the system, If used to preserve 
meat, fish, etc. ? A. No. Glycerin Is not Injurl-middle of the next Platonic year? A. A Platonic 

year is a period of time determined by the revo- (12) C. D. P. F. �ays : In a countly place we ous. 
lutlon of the equinoxes. This revolution, which use water from the river, and It Is not clear. We (23) E. W. asks : 1 . In what part of the 
Is calculated by the precession of the equinoxes, pump by steam through some 1,000 fcet of pipe to earth's revolution around the sun Is our planet at 
Is accomplished In about 25,000 of our years. As- a cistern about 130 feet above the river level. By the average distance from the sun stated by as­
suming that the Mosaic record of creation Is cor- the peculiar formation of the river bank, we had tronomers ? A. The distance stated by the books 
rect, this world is now near the end of the first to place the steam pump some 20 feet above the Is a mean between the shortest and longest dla­
quarter of the first Platonic year, and I18tronomy river, and the question Is what kind of filter we tance. 2. How much does the orbit vary In dis­
hll8 not Informed liS exactly In �hat position the should use, and where It should be placed. We had tances from the sun ? A. The dllference Is about 
earth will be In 30,000 years hence ; but from the a small box filled with sand placed In the cistern, 3,000,000 miles. 
latest observations, the angle will bc between two and the pipe leading to the house, but It was so (24) Sprague & Co. , Glenwood, Iowa, say : 
and three degrees less than at the present time. small it would not answer. In addition, the Iron In your Issue of April 15, you tell R. S. Jr. that his 

pipe stains the water; and having been alfected by engine, of 2iIi inches bore an<l 5� inches stroke, Is (4) H. B. asks : How can I cal cul ate at water taken through a galvanized pipe from the rather too small to drive the engine latM of 16 what rate of Interest, compounded yearly, $2,000 Is well, we are prejudiced against this form and also Inch swing. We have an engine (our own make), of the present value of 120 monthly payments of lead pipes. How can we clean the Iron pipe to of 2� Inches bore and 4 Inches stroke,that drives a $40 each, first payment due at the end of one prevent the discoloration ? A. As to filtering the 20 Inch swing engine lathe, 6 foot Iron planer, drill m onth ? A. We believe It would be necessary to watcr, see p. 267, vol. 34. We presume the Iron rust press, shop grindstone, and milling barrel for solve this by Interpolation, calculating present shows Itself In the water only when the pump Is foundery, and about 40 feet of main line shaft all values for dllferent rates of Interest. Some of our first started, and the water afterwards runs clear. at once, with 80 Ibs. steam In boiler. It makes 220 readers may be Interested In making the solu- If this is so, you should arrange your pipe with revolutions per minute, and cuts olf at % of the tion. · faucets to admit of discharging this discolored stroke. 

(25) H. P. B .  says : 1 .  W e  have t wo boil -(5) J. D. H. says : A brother and mysel f water outside of your cistern, and also to exhaust 
are about building a small steamboat, but differ In yourplpc when not In use, that the waret may not 
regard to the kind of engines. We want to use 2 then stand In It. ers, one upstairs and one down. Can they be con­
engines 10 Inches in diameter,to drive a main shaft (13) J. O. asks :  1 .  What is the best mate- . nected so that we can draw from the lower when 
at 20 to 25 revolutions per minute My brother ri I In th dlvi I II f d bl h 0 ! there is not enough hot water In the upper, for a . a to use e s on wa 0 a ou e ouse " b th ? A Yes contends that 10x12 engines, geared so 118 to make I have tried a brick one, but one can ell8lly hear in I a room . . 
4 revolutions to one of the shaft, would be best, the next house. A. Where you have tried brick 1. Of what are el!'8'sheUs composed ? A. Mostly 
while I contend that 2 engines 10x48 inches, at- your wall WII8 probably only 8 Inches thick, and carbonate of lime. 2. Can they be made use of ? 
tached directly to the main shaft , would be less the fioor joints meeting at the center of the wall, A. They are used In medicine. 
liable to break and use no more steam. Which they left, In shrinking, open crevices through it. (26) H. A. J. Sl1ys : We mine clay by sink­
would you recommend ? A. We think your plan If you make the wall 12 Inches thick, and place 4 Ing large pits, 50 feet In diameter at the surface, 
Is preferable. Inches of brick between the ends of the fioor hoisting the clay out by means of a derrick and (el) M. C. , Jr. says :  I am n�ing 2 engines joists, your wall will be tight enough. - hOisting engine. These pits are often sunk to a 
(on the same shaft, working at right angles to 14 J B T W I b h f depth of 50 or 00 feet, and our trouble lies In get-
each other) 8� Inches In diameter and 30 Inches ( )  h' h 40 s:1: : 
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the water so condensed at a temperature of 1700 ce ar, w ere e urnace s p ace ,  runs across , e power, that would overcome the difficulty ? A. 
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by levers wherever desired, or a steam siphon or m ron . ne o ese l18 a  oug a ou x 118 It Is condensed ? A. We do not think you can feet, running In horizontally, about 12 feet parallel vacuum pump. 
make thIs arrangement work very satisfactorily. with front wall, for cold air. There Is no ventlla- (27) W. W. S. asks : 1 . How is carbon, such 

(7) S. F. H. asks : 1. What would be proper tion In ceiling. Our trouble Is that In very cold 88 forms ln gIUI retorts, worked into regular shape? 
dimensions for a steam yacht about 20 feet In weather we cannot get the thermometer (placed A. By sawing. 2. WhIch Is the most powerful el­
length ? A. Make It of 5 feet beam and 2 feet abouU feet above fioor) hlgher than 56° or 6O" Fah., ectric battery ? A. Grove's battery Is one of the 
draft. 2. What would be the proportions of an yet with this amount of heat below, the air In the most powerful. The negative element consists of 
engine, boller, and serew, and the pitch of screw gallery that runs across front of church, about 12 � thin strip of platinum placed in a porous eell 
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containing nitric acid. An amalgamated zinc cast­
Ing, contained In an outer cell nearly ftlled with 
water. serves as the positive element. The water 
Is acidulated with from 10 to 12 parts by weight of 
snlphuric acid. 

(28) S, H. K. asks ; Can the Gramme mag­
neto-electric machine be constructed of hand pow­
er capacity, and its light practically adapted to 
magic lantern illumination ? A. We think not, 
unless It might be In conjunction with one of Gas­
stot's carbonic acid vacuum tubes. 

(S8) M. L. L. says ; I have observed BOme (54) W. H. A. asks ; What can you recom-
points In experimenting with an ordinary line re- mend for an oven lamp In place of gas, which we 
lay of forty ohms on a line four miles long, having are now ustng In three rotary ovens, which require 
live other relays of the same resistance in circuit, light Inside ? A. In a somewhat similar case, we 
which seem very pecnllar ; and I shalI be glad If have known a good variety of coal oil to give sat­
you can assist me to an explanation of them. I isfactlon. 

treatment consists in the application of the nitrate 
of silver to the slough, in frequently syringing the 
mouth with solutions of chloride of zinc or chlor­
inated soda, and In the free administration of 
strong beef tea, wine, or brandy, and chlorate of 
potassa in decoction of bark."-Tanner. 

(29) G , H . E. says ; 1. 1 have made a telegraph 
Instrument. I put on the magnet 1,050 feet of No. 
� wire, covered with cotton, but It does not work. 
I am sure the wire Is on right. I 1ntend It for a re­
lay, but when attached to a battery it does not 
show the least attraction. How many feet and 
what size of wire shonld I use for the Instrument 
to be worked with a hundred miles of wire? A. 
You need three or four times as much wire to get 
good resnIts. 

(80) M. A. W. says ; I have made a battery 
with Inc zand carbon plates. I ground coke and 
mixed with It molasses and baked it, for the car­
bon, and used old scrap zinc amalgamated for the 
other plates. Each Is fastened to a strip of pine­
wood, screw cups rising above for connection. 
Both are suspended In a porcelain cup, containing 
a solution of bichromate of potash, sulphuric 
acid, and water. The zinc Is acted upon very per­
ceptibly ; but on bringing the wires together,there 
is no current, nor the least sign of a spark. I have 
seen a battery,to all appearances the same as mine, 
that was a powerful one. What Is the trouble 
with mine ? A. A battery of that description gives 
little or no spark. If the connections are properly 
made, It should work a small telegraph sounder 
very well. 

(Sl) F. H. M. says ; 1 . I have a wooden 
house standing about 600 feet from the sea. In 
rear of the house, about 15 feet away, Is a large 
rock, and another stands about 10 feet In front. 
Do you advise me to put a lightning rod on my 
house ? A. A good rod, properly attached and 
having a good earth connection, will certainly of­
fer great security to the house. 2. Is any danger 
from lIghtuing Incurred by using the wires of a 
district telegraph company ? A. Theoretically, 
yes ; but we have never' known harm to resnlt 
from this cause. 

prepared a dark box, as used by Edison In experi- (55) N. A. W. says ; I have been trying to 
mentlng with the " etheric " force, but instead of hermetically seal tin cans containiDB cold fruit, 
the common pcncils I used two lumbermen's pen- after exhausting the air with an air pump; but the 
cils, with points cut square across, which were � air rushes back Into the call. How can I success­Inch wide and l� thick. I connected a wire from fulIy and perfectly perform the operation ? A. 
one of the pencils to one of the main line connect- Solder a tube made of some eastly fusible alloy ing posts of the relay, and one from the other pen- into a suitable opening made In the can. Then 
cll to the armature ; and upon opening the key I ftll the vessel with the fruit, and seal every other 
noticed through a � Inch hole in the box, a opening except the tube ; place the open end 
white spot of light (not a spark) the size of a silver of the tube In connection with the vacuum cham­
three cent piece, which was only visible upon ber of the air pump, remove as much as possible 
opening circuit; and after opening circuit two or of the air, and, by the application of a hot lIame 
three times the spot would disappear entirely, and It or Iron, close the tube close to Its junction with 
wonld require line adjustment of the pencil points the can. 
to get the light again. I again tried the experl- What is caustic ammonia ? A. Spirits of ammo­
ment with another pencil, the points of which nla (spirltm ammonfm caukal) is prepared by 
were � Inch square, and I only got the center passing gaseous ammonia Into rectilled spirit (al­
pari or strip of the spot, about � Inch wide. I cohol) which absorbs It. Caustic ammonia, liquor 
can get similar results by connecting the wire to of ammonia, or aqua ammonia is a strong solution 
the core bar of the relay Instead of the line post. of the gas In water. 
A. Unless the spot was due directly to the battery 

(56) J. D. McC. asks ; Is there any chemi­current, as It most likely was, you have been de- cal process by which the disagreeable smelI can be celved �by rellection or Irradiation. Further ex- taken from coal 011 without destroying the virtue periment will make this evident. of the oil ? A. AgItate for some time with strong 
(39) G. D. P. ..sks ; What chemicals are 011 of vitriol, wash with clean water, and llnally 

used In automatic telegraphy to prepare the paper agitate with lime water, II;Dd allow to settle. 
for receiving dispatches ? A. The best solution (57) J. E. P. says ; One of your correspon­
for this purpose Is the folIowlng : Water 100 parts, dents was good enough to advise me to use gum 
nitrate of ammonia 150, yelIow ferrocyanlde of tragacanth with white pigments, and to spray with 
potassium Ii. caoutchouc dissolved In naphtha. I lind the latter 

(40) C. A. says ; 1. Please give a descrip- makes a dirty solution, and I have no guide as to 
tion of the Siemens and Halske galvanic celIo A. proportions. How is this solution prepared ? A. 
Siemeus and Halske's battery is a modilication of In order to facilitate the solution of the CROUt­
the sulphate of copper cell. It consists of a glass chouc It Is better to use a large excess of the gum. 
jar In which a copper disk is placed. Over this is a AlIow solution to go on for about 12 hours ; strain 
bell-shaped tube of unglazed porcelain through through a linen cloth, dilute Jargely with fresh 
which vitriol Is dropped as required. The jar is naphtha, and ftlter through clean IIlter paper. If 
about half ftlled with paper pulp, and on this Is the solution Is too dilute, allow It to evaporate 
put an annular disk of brown paper or cotton until of the required strength, which experiment 
cloth. The ziuc rests on the paper In a solution of will best teach you. We do not think this prepar­
zinc sulphate. 2. What are Its Internal resistance ation is a commercial article. 
and electromotive force ? A. The electromotive How are the ligures of ferns and other. 1I0wers 
force Is the same as the Daniell's cell, but the re- produced on line muslin ? I have heard that the 
slstance is considerably higher, though not so high spray or atomizer is used for this purpose. Can 
as to prevent thc use of the element for local. you give me the process ? A. Use an atomizer 

(82) B. D. asks ; Is it necessary, in order to . containing a solution of one of the aniline colors. 
secure the safety of a building against lightning, (41) A. F. B. says ; What IS the best form 
to have two ground connections ? A. If It were and size to make an electromagnet, not over 3 (58) C. H. K. asks ; I fend you some sam­
possible to have one ground connection with no Inches long, to develope the greatest attractive or pIes of waterproof material which will do for 
appreciable resistance, that would be sufficient. "I lifting power with all the batlery needed for the covering furniture, but are not waterproof 
It is better, however, not to depend upon one purpose ? With what size of insulated wire should enough for outdoor work. I use glycerin In the 
ground unless you are sure that It is a good one. the cores be wound, and about how much should manufacture ;  but when I put water on the artl-
Earth connections, as generally made by lightning be put In a coil ? A. Make a soft Iron horseshoe cles It draws the glycerin out, and, when dry 

I 160 f t i again, the surface cracks. Can you tell me any rod men, are, 9 times In 10, worse than useless. magnet. Use No. 14. copper w re, ee n a 
11 way of avoiding this ? A. Try dipping for a mo-

, (83) J. M. says . 1. Please inform me if, in co • 
. ment In a clear but weak solution of CROUt-

making an Induction coil, the primary and secon- (42) A. B. says ; 1 .  I WIsh to make a mag- chouc, and allow the solvent to evaporate In the 
dary coils are connected In any waY,or only wound net with a core � Inches long, made of soft iron. air. By this means a delicate transparent ftlm of 
upon each other, with Irlsnlator between ? A. They What should be the diameter of the core ? A. the India rubber wfll remain, adhering strongly to 
are not; keep them well Insulated from each other. This depends upon the battery used. 2. What size I the cloth. 2. Is the battery connected with the two ends of the of cotton-covered copper wire should I use ? A. " 
primary, and the shock received from the two Use 240 feet of No. 16 copper wire, and two or I (59) A. G. N. asks ; 1. -yvould galvanized 
ends of the secondary ? A. Yes. 3. What size of three cells of Daniell battery will be found elree- Iron rope be suitable for a lIghtning conductor ?  

tive. A. Yes. One about half an Inch In diameter Is iron wire shall I use for the bunch In the core ? . . h preferable to smaller stzes. 2. How shonld the The magnet Is 6 Inches long x 1� Inches diameter. (48) B, L. asks ;  1. In worklDg a foot lat e, point be joined to the wire, and of what material A. No. 18 or 20. 4.. Will 6 (No. Ii cells of Leclanche's shall I be able to use a lighter fiy wheel by lIx1ng I should the pOint be composed ? A. Poinbi! can be battery be enough ? A. Y: es, but the Circuit should a spring to assist the return motion ?  A. Yes. 2. made of any metal . galvanized Iron points an­only be closed for a few moments at a time If the Shall I lose any power by applying said spring ?  swer very well, and :nay b e  fastened b y  soldering. Leclancb(, battery is used. A. Yes, a little. (60) W B C M ·  t t h 
84) F E l l k· • d . . . says ; y CIS flrn wa er as ( . . say s ; . , am . ma .lD g an lD UC- I (44) W. L. asks : Can you give me a recipe suddenly become very hard. How can I soften tion coil and battery. The coil Is 8 mches long and for a solderlng liquid �hat will mix with oil ? A. It? A. Try the addition of a little lime water. Intended to be about 6 IhChes thick. Prlm� .

wlre We do not know of any such preparation. This will decompose the bicarbonate of lime held is 1� inches In diameter, and secondary n mch, I • In solution and fall with It to the bottom as an In-the sizes you gave In II.Dswer to a former ques- (45) H. and H. ask ; Can you gIve us a re- ' 
tioner. PrImary wire is 100 feet long, aud second- cipe for bleaching chair cane ? A. Have you tried soluble powder. Allow to settle for a short time 
ary 1,200 feet. Primary Is covered with cotton, sulphurous acid or chlorinated lime ? If the cane before usiug It. Experience will teach you the 
secondary with silk. Both are covered with thin be freed from grease by a little solution of carbo- proper proportion of the Ii�e soluti�n to add. 
narrow strips of cotton and silk respectively, lap- nate of soda, there should be no difficulty. (61) J. F. asks ; What IS resorclD , and how 
ping about � to � Inch kept tight with a little W k I b f t is It made ? A. Resorcin (C.H.O.) Is a compound 
sealing wax here and there The battery Is a � (46) A. . as s ;  s t ere any way 0 :- Isomeric with pyrocatechu and hydroqulnone, 
gallon one cell Grove. Are these proportious right, king the stain out of red or stained cotton wit -

I and homologous wlt.h orcin. It Is obtained by the 
and Is the machine strong enough to give good out Injury to the staple ? A. Send us a piece of 'I action of melting potassa upon galbanum, a gum 

h ks ? Th il I I« • I h I dl te d is the goods In question, plainly marked with your resin Imported from Africa. To prepare It the s oc e co s 710 nc n ame r, an e and address ' ' 
composed of 80 Iron wires. A. You will not get nam • . .  I resin, freed by alcohol from Its gummy constltu-
much spark without greatly increasing the length (47) J. H. H. asks ; Is there a hqUId, solu- I ents, is fused with � to 3 parts hydrate of potas­
of the secondary, but such a coil will give severe tion, compound, or any substance that is adhesive slum till the mass becomes homogeneous. Water 
shocks. 2. How can I make the simplest current to tin and insoluble in linseed oil ? A. Melt to- is then added, the liquid acidulated with sulphuric 
breaker ? A. A spur wheel with spring contact Is gether In an Iron pot equal parts of pitch and acid, and ftltered when cold ; the IIltrate shaken 
one of the simplest. One side of the circuit Is gutta percha. Use while hot. two or three times with ether ; the ethereal solu­
connected to the wheel, the other to the spring. (48) J. c. R. asks ; How can kerosene tion distilled, and the residue, after being evapor­
By turning the wheel, the current Is Interrupted stains be removed from marble ? A. Cover the ated to a certain extent over the water bath, Is lu­
as the spring falls from one tooth to another. 3. stain with hot pipe clay and allow to cool gradual- troduced Into a retort and distilled over an open 
Will a l inch wide piece of thin platinum foil be ly. Repeat the operation If necessary. lire. The first portion of the distillate is watery 
the correct size for the above battery ? A. Yes. . . and contains volatile acids ; but afterward an oily 
,. Can I make the porous cup of plaster of Paris, (49) A. S, asks ; How can I keep 011 palDt, liquid passes over, which soon solldilies In radla-
very thin, so as to be quite as good as earthen- used on 1Iags, soft, so that the paint will not �reak ting crystals. The product may be freed from ad­
ware ? A. Plaster cups do not answer. Use clay when perfectly dry ? A. Try the following . DIs- hering volatile acids by dissolving It In a small solve � Ibs. good yellow soap in 1� gallons boil- quantity of warm water, supersaturating with ba­

Ing water, and grind the solution while hot with ryta water, and again agitating with ether. On 1� cwt. good 011 paint. removing the ether by dIstIllation,there remains a 

cups. 
(35) A. S. says ; Please inform me if a way bas been invented to telegraph a person's own 

handwriting. A. Yes, several. Caselli's pantele­
graph bas been used for commercial business in 
France. By this system, pictures as well as writing 
can be transmitted. 

(86) E. M. R. asks ; 1. How can I strength­
en a steel magnet that has lost its power ? A. By 
passing each half several times In the same direc­
tion over the opposite poles of a strongly charged 
electromagnet. 2. Why will not a register work 
on a long circuit ? A. Because the current is too 
much weakened by the resistance of the line. 
Register magnets are ordinarily wound for circuits 
of low resistance. By rewinding with small wire, 
and greatly increasing the number of convolu­
tions, they can be made to work very well on long 
circuits. 

(50) W. R. H. asks ; 1 . What is there in sirupy liquid which soon crystallizes, and may be 
relined kerosene 011 that causes It to cut rubber further purilled by redistillation. Resorcin is very 
tubing ? A. Kerosene 011 partially dissolves rub- soluble in water, alcohol, and ether, insoluble In 
ber. 2. Can any substance be added to the 011 to snIphi4e of carbon and in chloroform. It crystai­
counteract the elrect? A. There is nothing that lIzes only from very concentrated solutions,ln tab­
can be added to the 011 that will prevent this ac- nlar crystals or short thick prisms. When IIrst 
tion. prepared It Is quite colorless, but acquires a faint 

(51) M. F. G. asks ; Please give me a recipe reddish tint by ,keeping or by exposure to the 
for making black ink, with a rich gloss. A. A air. 
fine glOM may be given to any good black Ink by (62) P. R. asks ; What will cure cancer in 
the addition of 1\ suitable quantity of sugar. For a child's mouth ? A. We believe your trouble Is 
the preparation of inks, see numerous recipes in cancrum orIB. It occurs In children of debilitated 
back numbers. habits, between the ages of two years and live. 

(87) C. H. F .  svys ; I have a new constant 
current 20 cell battery. Can I apply any attach­
ment that will give an interrupted current for 
medical use ? A. A small magnet placed in cir­
cuit, and connections so made that the latter is 
broken every time the magnet attracts its arma­
ture, might answer. 

(52) E. H. asks ; What is the proportion of 
the compound salts used for the bichromate bat­
teries ? A. In 1 gallon of water dissolve 10 ozs. bi­
chromate of potassa ; to this add 1 pint of strong 
oil of vitriol. When cool, it is ready for use. 

(58) R. M. A. asks ; Can you give me a 
simple and elrectual solvent for paint? A. Rub 
quickly over the surface a strong solution of po­
tassa In alcohol, and rinse immediately tn water to 
remove traces of alkali. 

" The symptOms are generally these : The child is 
out of health and evidently weak, and on one 
cheek is a hard IndOlent swelling. On examining 
the cavity of the mouth, a whitish or asJ,-colored 
eschar Is seen In the center of the cheek, which 
gradually increases until the slough bas spread 
over the whole of the interior of the cheek, lips, 
and gums. The saliva is copious, and horribly fe­
tid. There is great constitutional dlsturllance ; 
pnlmonary complications are very apt to arise 
and the disease frequently ends fatally. The 

(63) H. L. S. asks ; How can I find the most 
favorable spot for an artesian well ? A. The only 
way in which a question of this kind can be settled 
with certainty is by boring. We do not know of 
any reliable work that teaches how this practical 
method can be avoided. 

(64) A. E. P. asks ; Is the pressure on a 
dam Increased by the amount of 1I0w back from 
the dam, or Is It increased only by the perpendicu­
lar hlght of the water ? I claim that It makes no 
dllrerence as to the amount of 1I0w or water 
stored, but a friend thinks it does. A. You are 
right, as we understand your question. 

(65) F. M. J. asks ; 1. If a flue in an up­
right tubular boiler springs a leak under water, 
and we plug both ends with the lIue in the bOiler, 
is there any danger of the plugs bolling out ? A .  
Yes, unless they are secured by a bolt passing 
through the tube. 2. Is the pressure in the lIue 
greater than that in the boiler? A. No. 

(66) G. C. says ; We have an engine 8 x 1 6  
inches, carrying 60 lbs. pre88ure. How fast should 
we run it for economy ? A. At from 140 to 150 re­
volutions per minute. 

(67) E. L. asks . 1. How can I draw a nor­
mal to an ellipse, from a pOint located outside of 
the ellipse ? A. Draw straight lines from the 
point to the foci of the ellipse. The line bisecting 
the angle, so formed at the given point, will be the 
normal. You will lind the properties of ellipses 
explained In any good treatise on conic sections. 

(68) G. W. M. says ; 1. I have a boat, 18 
feet long and of 6 feet beam, with a propeller of 
14 Inches diameter. Can I run the boat with an 
engine 3 x 3� Inches, and a bOiler 30 Inches long 
and 24. wide ? A. The propeller Is rather too small. 
2. What size of steam pipe shonld I have ? A. 
Steam pipe � to l inch In diameter. 3. How fast 
can I expect to run her ? A. You may realize a 
speed of Ii miles an hour. 

(69) J . T. asks ; 1. What is the difference 
between a high and a low pressure engine ?  A .  
One bas a condenser, and the other exhausts into 
the air. 2. Why will a low pressure boiler, carry­
Ing 40 lbs. steam, run a boot as well as a high 
pressure one carrying 130 lbs. steam ? A. You 
must be mistaken In your statement. Can you 
verify It ? 

(70) W. H. says ; I wish to construct a water 
engine to run a screw-cutting lathe of 9 Inches 
swing and 4. feet bed. Our hydrant water bas a 
force of M Ibs. per square Inch. I have been In­
formed that one could be constructed similar to a 
steam engine, but with enlarged ports. Is this so? 
A. A wheel would make a more efficient engine. 
There are numerous forms of water engines In the 
market, and It would be well for you to address 
their manufacturers. 

(71) J. H. K. says'; I have been run ning an 
engine and boiler for 7 years ; the boiler Is tubu­
lar, and I lind that, where the steam goes direct 
from the steam chest into the heater, there Is an 
Incrustation on the lower part of the boiler 
over the furnace, of � to 2 inches In thickness. 
The boiler became cracked In two places, and 
commenced leaking. I then took out the bOiler, 
examined It closely, and found that the lIues of 
the boiler were entirely surrounded or covered 
with a lime sediment. Can you recommend any 
thing to put Into the water to prevent the accu­
mulation of any further Incrustation in the boiler. 
and to take olr the present sediment from the 
lIues ? A. We would recommend you to blow olr 
some of the water, at least once a day, and about 
once a month clean the boiler, letting the water 
run ,out, twelve or twenty-four hours after the lire 
Is hauled. 

(72) J .  J. R. says ; I have an ordinaJ Y fur­
nace In the basement of a 3-story house. The fur­
nace has a sheet Iron cover, which becomes hot 
and radiates In the cellar. Could I check the ra­
diation by blanketing the cover with asbestos or 
other felting? A. Yes. 

(7S) J. A. says ; Three plain cylinder boil­
ers, side by side, were 30 inches In diameter and 
40 feet long, with a 3 Inch water connection at the 
bottom, and a steam drum on top, 8 feet long and 
20 Inches In diameter, ' with a '  connection with 
each boiler. There was a safety valve In center of 
drum, 8 Inches above the top of the, drum. They 
were IIlled up to the safety valve, and then the 
pressure was put on up to 85 lbs. on the inch. One 
joint leaked so that we had to make It afresh ; 
It was under the safety valve casting ; after tak­
Ing 011 the weight, the engineer said that two or 
three barrels of water ran out of the valve, and 
the valve was the highest point of the boilers. 1 
verilled this myself. Can you explain this ? A. 
From your description it seems probable that, 
while the boilers were belDj!" tested, they were 
stretched or distorted considerably, 110 as to have 
greater volume, and that, when the pressure was 
relieved by raising the safety valve, the boilers 
contracted and the water poured out at the high­
est point. We have frequently called attention to 
the ill elrects likely to arise from the cold test, 
and always recommend that the boiler be ftlled 
with water and gradually heated. 

(74) R. E. H. says ; If a lever be placed 
with one end on II solid block ,the other on scales, 
and a weight be suspended from center of lever 
will not the weight have more elrect on the scales 
If I move It nearer to them, and less If I move It 
the other way ? A. Yes. 

(75) J. W. O. asks ; Several of my friends 
say that the closer a horse (or any other animal) 
is to his load, the easier It is to pulI, and vice vers4. 
I cannot see why the draft lncreases with the dls­
tance, except by the additional weight of chain or 
rope, and friction on the lITOune!, If It touches the 
lITOund. A. You have the right idea. 
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(76) F. E. K. says : We have two new boil- i [ 0  F }' I C I A L I Ga. enerator b I 

ers that have never been tested. Their dimensions ! 
] Gas 

g
makln 

�a� O�IC acid , J. Graber . . . . . . . . . . . 176,62� i Stock .hed and wind screen , J. F. Patter.on , Jr . .  176 , 677 

a L th w f t d' t 4" h 
' g, . .  upper . . . . . . . . . . . . . . . . . . . . . . . .  176 , 496 I Stone-dressing machine T Wood. 176 56 ' 

re o eug , �� ee , Iame er � llle es, thiekness I I N D E X  O F  
I

N V
E

N T
I

O N S / G a. , maklng , F . H . Elchbaum . . . . . . . . . . . . . . . . . . . . . .  176 ,610 Stone ll/ter S E  
, . . . . . . . . . . . . . . . . . .  , 

of shell :Mi, of heads � inch, with two 16 Inch lines. ' Ga • •  tove E. J. Caldwell (r) 7 07- I • . . Shepard . . . . . . . . . . . . . . . . . . . . . . . . . .  176 ,557 
, . .  . . . . . . . . . . . . . . . . . . . . .  , " Stone artificial W �Iltchell 1 76 w' 

The heads are stayed with 5 stay rods and 20 stay FOR WllICH I Gate . H .  P. Ha.kln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 76 . 470 I Stone ' artifiCIal
' 

J 'L 'ow 
. . . . . .  : . . . . . . . . . . . . . . . .  · . "" 

bolts. They are bnllt of C. H. No. 1 iron. There Letter .. Patent oC the United Stat .... 'vere Glass blowpl p e . cleanln g . J  . • Jr. , .J .  W . & M. Tibby 176 .4fl5 I Htov" ' C. Baldw'I� '  
. R land ( 1 ) .  . . . . . . . . . . . . . .  7 .0R4 

is one 4 inch safety valve for the two boilers Granted In tb .. W .. ek Endlnll:. Governor. Indirect acting . J G Bodemer 1-,6 ·"1 "t o  'f b I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 . 577 

'What 18 the greatest pressure at which it would be April 25, 1876, GraIn binder. J. R. pre.cott . . . . . . . . . . . . . . . . . . . . . . . . 176, 5110 Stove . gas. E. J . Cald w · ll ) 
. . . . . .  . . . . . . . . . . 

'
. . . . 

I
' . . . . . .  . . . . ,<To 0 ve or urn ng oil  0 Ed ward s 1'"'6 609 

f t th ' A }' Grain calculator 0 H ff 
e (I' . . . . . . . . . . . . . . .  . . . . . . .  7,077 

sa c 0 run _ em 1 : rom 50 to GO lbs. Grain cap F PI
'

m;" 
u man . . . . . . . . . . . . . . . . . . . . . . . 17� , 43'l l St ow lamp. Barnes & In'lng . . . . . . . .  . .  176. 571' 

(77) II. h. .  say s, III reply to 1. F. F. , who 
AND EACH BEARING THAT DATE. • . u er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 .4RO Stov e .  lamp . T .  S. Marshal l . . . . . . . . . . . . . . . . . . . . . . . . .  176. 656 

asked which is thc deepest well in the world : I be- I Tho.e marked (�) are rel •• ued patent •. ] 
I GrAi n .  treating. J .  D ' Heureu.e . . . . . . . . . . . . . . . . . . . . . 176.681 Stove . magazine • • J .  �'. Qulmhy . . . . . . . . . . . . . . . . . . .  176.(;81 

Heve the well at the St. Louis county in"ane asylum g�:!�: r: �: ��a��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : g�:�;: Sto ve pIpe damper ,  S .  Kellner . . . . . . . . . . . . . . . . . . . . . . 176 .645 

is, being 3,!l37 feet deep. At the depth of 3,545 feet , A complete copy of any patent In the annexed list G t W R S 
Sto ve , re.ervolr cooking. D. E. Paris ( r) . . . . . . . . . .  7.0R0 

the thermometer stood at 1150 Fah . i I nel udlhg both the specification. and drawIngs . w1l1 be . H
ra e, . ' . tevenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176. 560 Street swecper. R. Greene . . . . . . . . . . . . . . . . . . . . . . . . . . 176 . 1;:/3 

� .  furnished from thls ofHcc for one dollar. In ordering. 
arne fastener, W. Purd y . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 680 Sun shade ,  H. Palmier! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171) , 6. 5 

(78) J. H. I' . says.  lU 1'1'P Y t o  J .  J . ,  who I please .tate the number and date of the patenl desIred 
::�row . ;. �: Gable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 . 4:11 SwImming apparatu., H. B. Pumphrey . . . . . . . . . . . .  171;. 4-14 

asked how much the outside horse will gain In ' and remit to Munn & Co :r P k R N Y k I 
row , .  aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 561 , �yrlnge . yaglnal . F. E. young . . . . . . . . . . . .  " . . . . . . .  1 76 . -IM 

plowing a circular field beginning at the center ' : 
0 "  �8r o w ,  ew or c ty Harvester,  Turner et al . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . 176 , 712 Table , ironing', E .  M .  Kaharl . . . . . . . . . . . . . . . . . . . . . . . i ifj . f " {  

. ' • , " Hat box and valise .J . M . Van Horn 176 '-14 
,... 

Let ,l = dlstancc between horses, l'= radius of ; Addressing machine , J. 'M. Burkert . . . . . . . . . . . . . . .  176, 424 Hawse pipe P C St Marlc 
. . . . .  . . . . . . . . . . .  _ "  " )  Talllc, kitchen , C .  II .  Town�end . . . . . . . . . . . . . . . . . . .  17f) . 7 1 1  

c�rcle plowed by insidc horse, a n d  n � number o f  : Advertising card , R . F. Baldwin . . . . . . . . . . . . . . . . . .  176.418 Heat-extradtln'g a'ppa�atus ii" p . . .  ; . . . . . . . . . . . . . . .  1:�. 5(,. Tabl e .  laboratory ,  .J. �L Worthington . . . . . . . . . . . . .  176 . 72H 

tunes they p]o,Y nl'ound. rrhcn, while the inside : Augcr for borln� rock , G . •  J .  Best . . . . . . . . . . . . . . . . . 176, 505 I Heater fireplace S M ' . UI'( yO o . . . . . . . . . . . . 1 16 , 445 Tank, oil,  �[ unger &  Yate� . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7li , lill!l 

horse is low' l '  I 'th di I Awl haft J P CurtiSS 176 462 ' , . usser . . . . . . . . . . . . . .  O o  . . . . . . . . . 176 ,670 . Tanning proce8S , J . L. De Montoi�on . . . . . . . . . . . . . . 176 , 60fi " � lng �roun( a Clrc C WI a ra us, T, : Axle thh�bie � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ". ' Hinge for gates,  etc . ,  spring, W .  Klcln . . . . . . . . . . . .  176, 539 T d 
the outsIde horse IS plowing roun d  a circle with a I Ba filler and m

keln • C .  Slonaker . . . . . . . . . . . . . . . . . . .  1:� .!� Hogs . ringIng . W. B . C hambcrs . . . . . . . . . . . . . . . . . . . . 176 , 597 
ea an cotTee pot . E .  A .  Parker . . . . . . . . . . . . . . . . . . .  176. 671; 

radins r+tl, and the distances traveled by each re- Ba
g 

Q e 
ea.ure�, ,J .  J. Sch olfi eld . . . . . . . . . . . 1 ,10 • . ,,; Hoops . bending . E . A .  Pulmer . . . . . . . . . . . . . . . . . . . . . . 176. 442 

Teaching m usIc,  etc . ,  tablet for. J . ,Jueil . . . . . . . . . .  176.-171 
ggng check J E Sul il\'.n 176 493 H 

Thill coupling, W . . J .  Be nn . . . . . . . . . . . . . . . . . . . . . . . . .  176. 5>Cl 
specth-ely are 1'2 r ami (r+r/)2 " and the dlll'erenee Bale tle. G S ' F;an�; 

. . . . . . . . . . . . . .  i7� ·�;:; · 
1"6

'
6;4 I 

o .. e power. W. W . •  John.ton . . . . . . . . . . . . . . . . . . . . . .  176. 586 T
, 

hra.hlng machlne . V .  ];'m·ler . . . . . . . . . . . . . . . . . . . . . .  176 . 463 
is tl 2/r. The total difference, for n times aronnd,is Barrcl PI�tln' 'J B d·I· . . ' . . . . . . . . . . . . . . . . . .  · • . • : :  _ ce plow ,  D . B. Gerry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 . 619 r b I I 
n tl 2 T The ' ' 1 h . th I t. g, . ra e) . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,6 , 08 , Insole A M Daniels 176 -12H 

0 acco maC l nl' . plug, G. W .  H ow('I 1 . . . . . . . . . . . .  176,6:l7 

• . InSI( C orsc l n · e secone lme around Ba81n or sink plug , wash , F . • J .  Ord way . . . . . . . . . . .  176 ,674 K Un �rl� � .  .,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ' Tobacco Rh-ms, prcparing , !\' .  H .  llorgf<'ldt . . . . . . . 176, 45H 
travels 1n the truck of the outside horse the first Bedstcad , invall d ,  A .  McArthur . . . . . . . . . . . . . . . . . . . . 17ti , r"so KIt (" fOld �' .J A'" ]�;ow�� . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 421 I Toi let stan d ,  W. �lcC oll nl'1 l . .  . .  . . . . . . . . . . . .  1 i6, (i{. 9  
time, and so on for each succeeding time until the Belt tightener F .  D Grecn 176 62' K I 

• g . . J . hl tcomb . . . . . . . . . . . . . . . . . . . . . 176 , 7'11 ' Toy watch • • J. G. Pow I'll . .  . 
I • ' . . . . . . . . . . . . . . . . . . . . . . . . . . , � n tUng machine embroidery C J A ppletOI 176 455 T 

. . 17fi , 6j9 

ast tIme around, when the outside horse lnakes a Bi nder , te mporary , T. J . Crichton . . . . . . . . . . . . . . . 1 76 , 516 Lamp attachment' F A TabCl: ' " I .  . .
... 

.' r:'.: 
"
l'UC'e carriel' ,  W . H .  Main . . . . . . . . . . . . . . . . . . . . .  1 76 , 4;)7 

track of the radius 1'+11 d, which the inside horse Binder . t t'mporary. W. B. Hose • • J r . . . . . . . . . . . . . . . .  t i(i , ti90 I.. .. ampblack Hcrape'r� 
'
p 'X etr . . .  ' 176 ' 4:6" 1 '6" :� ' 1�6 , .�i !,rap , animal ,  .J . .J .  Wf'll!:-l . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176, -l..�:i 

does not travel ; neither does the outside horse BUnd slat h old("r, .J . Hl�lch el' . . . . . . . . . . . . . . . . . . . . . . . . 1 76 , !'"lHl Lamp chimn eys lla;ln�
' 
L' Hi ":}". . • .  

7 ,4 1 i , 1!6, 4 .R !.rt�e protect.or, G. W . Gra<h-r.  tifi , 4f R 
travel in t�e track of the radius r, malle hy the in- Boat. , f(' nder fol' life , H . H . WilkInson . . . . . . . . . . . .  17H ,723 Lamp extlngulsilel' • •  J .  (�. ;\1!i1��;'"' : : : : : : : : : : : : : : : : : :��:�: ,I:u('� . hand . J .

. BI·adh·y . . � . .  . .  . .  1 76 . 01\(; 

si de horse In the first timc around. Hence the uif- Hollcr, ngricultural , H .  L .  �umph r('y ft at . . . . . . . . 176, 534 Lamp collar, T .  L. Owen . . . . . . . . . . . . . . .  " . .  " . . . . . . .  176 , 546 .!,���k ,o� �  Rom
<�

dk
)
a (J ) . : .  7, (�1 

ference in thc distance traveled is(r+n d)2 7t �r=Q 1t Boiler feed water h("atcr, etc . ,  F .  W . K eys . . . . . . .  176 , :�� Lamp mlnt'r ' R .J (l Lt'C 1 -(; 650 T 
c l i l ing,  S.  ] . M .  l a�k('l' . . . . . .  1 76, i07 

= n d 2 '1', the same as above. This it will be ;b- Boller.  hot water. A .  Nimmo . . . . . . . . . . . . . . . . . . . . . . . 1 76 . 441 Lamp 'stov e ll.:rn·e. & Ir;:I;;� 
. . . . . . . . . . . . . . . . . . . . . . . . 

1
:

6
' --9 . .  umblt·r ImIdeI' , G. W . �·ry . . . . . . . 1 '1i . 525 

served is simply the difference het�veen the dis- I Boiler , wR8h . M. BaIne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176, 576 Lamp sto,'C ' '1' . H . "£al'shall  
. . . . . . . . . . . . . . . . . . . . . . . . 

1
:

6 ' � " , J ype writ e r , P. Denning . . . . . . . . . . . . . . . .  1 71) , ;1 1R  
, Ho llers fe 'd pump fo t J A t 1 - ' 41" • . . . . . . . . . . . . . . . . . . . . . . . . . , . 656 Umbrella F. Liller 

tance which the inside horge travel..; the first thnc 
" L  r s ('am , . rms rong. . . . . .  .fi,  , Lastl'l,  block lock for, G .  W . Osgood 176 678 U II II ' . . . . . . . . . .  . .  . . . . . . .  1 7(i . .J.ia 

. Books, con8truction of, H H Hey} 1 76 6S2 L tI I 
. . . . . .  . • . . .  . . . . " 10 rc a runner, C. A. Tholll Jl!:!on 1 71' -150 

around and that which the out.<ide horse travels Boot and sh e h I C S I' . 
'dtf 

. . . . . . . . . . . . . . . . 
1" ' 488 

a .. . punch ng me tal , Carpenter el al . . . . . . . . . . . . 176 , 511 Vaccine case . G . E. Walton 
. 

. 
. . . . : . .- . 

the last time around. 
0 ee . . ' c lwei ".ger . . . . . . . . . . . . .  ,6 .  Leather, dressing, L. R . • Jenklns . . . . . . . . . . . . . . . . . . . 176 ,585 V hi . 

. .  . . . . . . . . . . . . . . . . . . . . . . .  1710 , , 1 6  
Boot h C f' 1  stlffcnc rs , forming, D .  Scrymg('oUl· . . . . 1 7fi , 556 Leather , removing grease from W J BUI'J,t"ess 1'"'6 423 

e cle scat lock, J. L. Saxe . . . . . . . . . . . . . . . . . . . . . . . .  176 , 6! 5 
MlNE :f AL8, ETf' . -Spe cilllellH have heen re- Bottlt- co ver ,  E . K . G ool �Y . . . . . . . . . . . . . . . . . . . . . . . . . 1�6 , 5H9 Leather , Apl1ttlng, H . Crocker . : . . . . · ... : . . . . . . . : . . : : :  1;6 :427 

VehICI � Spri�g ?hec� b�ace:. L. P. \VolTall . . . . . . . . . 1 16 ,5� 0 

ceived from the fo llowing correHl'0nden t� ,,, nd ' Boxe • .  manufacturt· of. H . lli n!'ham . . . . . . . . . . . . . . .  1 ,6 . 420 Lock a n d  d o o r  bell . a larm • .  J .  Hiehard.on . . . . . . . . .  171i .W, 
VIse . engr",:r s ,  " . " . II  ' 10?' . . . . . . . . . . . . . . . . . . . .  176 . 7',2 

Ur{'ad , mnkln� ,  A. P .  Zarln . . . . . . . . . . . . . . . . . . . . . . . .  176 , 502  Lock nnt. , C. Holton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 -, � ':U I ,v,ag-on hod� , fOldln. g , .J . H .  }, I ng . . . . . . . . . . . . . . . . . . 176 , 6-W 
r e  machinc , ,Vl1soll ft a l ( I' J . . . . . . . . . . . . . . . . . . . . . 7 . 076 Lock , tim e ,  .J . Hurge (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 07'3 

,., on ra (' , • . . ) all h' l . . . . . . . . .  . .  . . . . . . . .  1 76 , 5<14 exami ned, with the re s ul t H  stated : B I k " , ,"H " a� b k J II ( d 

H. A. "'.-·We do not think that yon would sue- Broiler.  F . O . Bud !,,,r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 . 575 Locomotlve . :-': . L. Hespc.B . . . . . . . . . . . .  . . . . . . . . . . . 1 76· 6R./ Wagon lock . W . H . Henk(>l . . . . . . . . . . . . . . . . . . . . . . . . . 176. 63(' 

ceed in the artificial production of the Inineral, llrush , P . n .  Hafford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176,6k'2 I.ocomoU\'e bogie truck , W .  H . Howan . . . . . . . . .  : :  � 176 :48'"2 
'Vagon seat lock, Hm & St epht'lI!:!on . . . . . . . . . . . . . . . . 1 76 , 5:� 

even i f  you had the exact composition. Send us llucklc , ''' . L .  Braddock . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176, 589 Loom shed mechanl!o!m , H. B .  Goodyear . . . . . . . . . . . . 17(i,467 '�ago n ,  sille bar � A : W .  Do ty . . . . . . . . . . . . . . . . . . . . . .  176 , 61.;' 
a specimen, and we will examine it for you.-C. J.  Buckl e .  Stei nbach & Z wanzll<er . . . . . . . . . . . . . . . . . . . . 176 . 702 Lubrleat or . G . n .  Bryant. . . . . . . . . . . . . . . . . . . . . . . 176 -122 \\ash board , .J . H . " ashburn . . . . . . . . . . . . . . . . . . . . . . .  171; .,)(; ;  

J.-Seud us a sample of the tin powder used in Button . S. E . Mallett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 4:16 Lumber-edgIng machine A. �: Hoffman 
. . . . .  

1"6 ' 5:11 
Wash tub . A . �chilngman . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 . 5: 4 

electrotypy.-W. C. S.-Thcy arc scales of decom- Cam era , outlining. T. H. Fellows . . . . . . . . . . . . . . . . . .  1 76 . 464 , Mall bag, J. Hoyle . . . . . . .  : . . . . . .
.
. . . . . . . . . . .  : : : : : : : : : : 1�6 :� ":ashlng mach ine . A. H. Culkin . . . . . . . . . . . . . . . " . . .  1i6. 596 

posed mica with oxide ofiron.-Itev. J. McC.-The C amera stand tripod h ead . A. J . Hu.sell .  . . . . . . . . .  176,692 : Mall tag . W .  P .  Burrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 5n4 " ashln!' machine ,  C. ,A . Danl"l s . . . . . . . . . . . . . . . . . . . l'W,'"'l 
Can , safety filling, E. H .  C O" el . . . . . . . . . . . . . . . . . . . .  176, 600 ! Mast hoops 'and salIR, attachlnjl , }; . B. Beach . . . . . . 176, =I\ i  \Vashlng maC,hlnc, :-:; . fllrnf'r ,  �I' . . . . . . . . . . . . . . . . . . . .  176 , 5( fi 

bolt does not appear to be well made, nor of gU- � Watchmaker I tI D M II' Capstan and windlass, P. C .  St. "Marie . . . . . . . . . . . . . 176, 561 Meat , preserving , 'V .  Leland . . . . . . . . . . . . . . . . . . . . . . . .  176 , 652 I 
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perior iron.-L. L.-It is black oxide of mangan- Car axle box packing , 1. Benedict . . . . . . . . . . . . . . . . . .  176. 5.'l2 i Merry-go-round . C .  H . .. Brlgham . . . . . . . . . . . . . . . . . . . .  176. 590 IVater spout :,ut-off, E . St'·wa.·t . . . . . . . . . . . . . . . . . . . . 176. 491 
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Well t ube S Henr)' ar ax e !!rca.e o x ,  G. . hlelds . . . . . . . . . . . . . . . . . 176 .699 : Mill , grInding. C .  A. Harper . . . . . . . . . . . . . . . . . . . . . . . . 176.527 WI ' Ib ' " I" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 76 . ' 2R 
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lee arrow ,  f .  E .  Jacobs . . . . . . . . . . . . . . . . . . . . . . . . 1 711 . 4 :� 
carbonate of lime, and carbonate of magncsia.� Cal' coupling, J .  J .  Lahave . . . . . . . . . . . . . . . . . . . . . . . . .  176,647 � }lop and brush holder, R .  H .  Mason . . . . . . . . . . . . . . . . 176 , 6;')7 Whlfflctrec and ncek yoke,  G . W. Eddy . . . . . . . . . . . 1 7(l , ;" 2t 
'V. lIl. T.-It is sulphi(le of iron.-E. P. C.-It is Car coupling. Langley et rtl . . . . . . . . . . . . . . . . . . . . . . . . . 176. 649 Motor for tramways . et • . • • tea m .  F. Gendeblen . . . 176, 618 WIndmill. G. A . Myl'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176. 1 , ;  1 

iron pyrites.-W. ,V. J.-It is diflicult to say, with- Car coupling. E. Hussell (1. 1 . . . . . . . . . . . . . . . . . . . . . . . . .  7 .062 ,  Muff. O . Kaehl l· .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 6-14 �lndmlil . :I . C .  Rparks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176. ,,,.R 
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cannot. harden your steel .-J. 'V. J;'.--It is . white Car. refrIgerator, L. B .  Woolfolk . . . . . . . . . . . . . . . . . 171; . 7'�7 � ut loek, D. D ull  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 . 429 

Iron pyrites.-F. W. B.-It is a coating of oxide of Car starter . G. R . �Ioore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 5 12 Organ . .. eed . C .  A ustln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176. 574 

zinc. It does not injure the zinc, but rather tends Car surface ('ondc llscl' , W. R. HowBn . . . . . . . . . . . . .  176 , 4RS Organs , pneumatie acfJou fol' , T. W1 nauH . . . . . . . . .  176,7'24 

to protect It from further action. If you desire, Carpet beater, C. W. Hamilton . . . . . . . . . . . . . . . . . . . . .  176, 469 Packing , metalli<' .  W .  H a'·p'· .. . . . . . . . . . . . . . . . . . . . . . . 176 . b'27 

you can coat the interior of the refligerator with Carriage .tar end die . W. R. Ward . . . . . . . . . . . . . . . . . 176 , 71S Packing , pIst on .  A . l Iende'· . . . . . . . . . . . . . . . . . . . . . . . . .  176.629 

paraffin.-"'. B.-They are well crystallized sul-
Cart , coal , .J .  S. Sibl e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 . 700 Padlock ,  L ll .  Boy'· I· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176.459 

phate of lime or gypsum. They are 80metimes 
Castings .  serap metal for. A. M. Hoss . . . . . . . . . . . . .  176. 6R9 Pape .. bag. T . Phl l llp< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 5-18 
Chair. barh('r' � , T. Noonan . . . . . . . . . . . . . . . . . . . . . . . . . 1 76 , 672 Paper chatns and rln�!-O, making , F. Htehnl·d�on . . . 176 , 4fl1 

found 10 times as large as those scnt, Ilnd as limpid ChaIr .,'at . W. Rchnab" I . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  176, 4!1I; Paper fastene .. . IV . B . •  J o ilns . . . . . . . . . . . . . . . . , . . . . . . . 176 . &1t 
as pure watcr. Haye you found any such?-R. D. Chair . t lltlng .  M. Y. Lun!" ' !' . . . . . . . . . . . .  : . . . . . . . . . .  1 76 . 6M I Paper . treatlng cal'lwt-linlng. G. 1'. Tang,·man . . .  1.6 . 700 
n.�'Ve are unable to account. for the scaling. The Ch urch Pl' WS,  end of, I. Lancastel' . . " . . . . . . . . . . . . .  1 7tj, t;.tR Pa\'cm(>ut, .J . H. AlH·:l!JlS . . . . . . . . . . . . . . . . . . " . .  " . . . .  176 , 573 
metal appears tough, clo�e grained, and bright as Ch u rn , ·E .  C .  Hhll-ldel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 5R4  Pavcment , 'V . 1 1 .  Gal·lle k  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176,617 
though it had bcen rolled cold.---J.  W. }'.-No. 1 i8 Churn . H . B . Hamsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 551 PaYe n","t . • J .  B. 1\'00<1 . . . . . . . . . . . . . . . . . . . " . . . . . . . . .  176 .  Tl6 
red oxide of iroQ, with sili.catc of alumina. No. 2 Churn , po w t'r , 'V . Vanuruer . . . . . . . . . . . . . . . . . . . . . . . .  176.71:-J Pavement surinCt' t'OUl'St': H. H. sellarf . . . . . . . . . . . . .  176 , 697 

is silex with black oxide of iron.- W. T. C.-No. 1 , Clj(ar poueh , C. Bondy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 . 457 Photographs for ('olorillg . preparIng . G . C .  l."wl. 176 . 658 

Is the snlphate of baryta. No. 2 : The powdered Clothe. dryer. K Stillwell . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 7m I Plano lock, A . H . lllake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 " ,00 

mineral eontains the carbonates of lime, magne- Comn attachm ent , S. A .  H ugh es . . . . . . . . . . . . . . . . . .  1 76 . 588 Plle reme<ly .  H. M .  I :o"elltha l .  . . . . . . . . . . . . . . . . . . . . .  176 , 6RR 

sia, and iron, with some silicates of alumina and C omm ode,  child '  ••  A .  B. Crowell . . . . . . . . . . . . . . . . . .  176. 517 Pipe , smoking , .J . W . M e Ray . . .  " . . . . . . . . . . . . 176 , 662 
8ilex.�J . E. L.-'Ve did not detect arsenic.�T. S. Cooker, stl'am , C. Elm ore . . . . . . . . . . . . . . . . . . . . . . . . . .  176,524

' Planing machine ,  C. n. Pat t (,l'�OIl " . . .  " . . . .  176 , 479 

L. G.-\Ve could not detect gold in specimen sent. 
Cooler or warmer .  m il k .  Bunn ell pI al . . . . . . . . . . . . .  1 76. 592 Planter, corn . J . Selby ( .
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It"was mostly iron pyrites. 
' C ork cxtractor, A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  176,664 Pl o w ,  A. G . W .  FOl-;itcl' . . .  . . . . . . . . . . . . .  1 76,46.,) 

J .  B. F. a sk s : "'hat horsI1 P lwer do ps it 
take to run a 3 foot corn bun' and sheller ?-W. E. 
T. asks : How can bear grass be preparcd for mar­
ket ?-E. P. W. asks : What is a cheap material for 
small balloons, from 1 foot to 10 feet in diameter ? 
Could tissue paper be made to answer by covering 
it with balloon varnish or some other prep1rlltion ? 
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Coupon cutter, S. 1\1 . Schafer . . . . . . . . . . . . . . . . . . . . . . .  1 16 , 5.33 Pocket book clasp, L. }f eslSel' . . . . . . . . . . . .  . . . . . . . .  176 , 663 
Cultivator, J .  L. McCulloch . . . . . . . . . . . . . . . . . . . . . . . .  1 76 , 438 Pocket book clasp,  Blank & Schlmllt'r . . . . . . . . . . . . . .  176 , 698 
Cultivator, F. 'V. Stos8berg . . . . . . . . . . . . . . . . . . . . . . . .  176 , 704 Post otHce letter box . E. T. Barlow . . . . . . . . . . . . . . . .  176,57A 
C n J tlvator and subsotler. A .  G. W. Foster . . . . . . . .  1 76 , 466 POWt'l' , sprln�. Doubl er & Godley . . . . . . . . . . . . . . . . . .  1 76 , 607  
Curtain fixtures, E .  M . •  J u n d  . . . . . . . . . . . . . . . . . . . . . . . .  t 76 , 537 Power, spring , G .  F . Godley . . . . . . . . . . . . . . . . . . . . . . . . 176 , fi20 
Curtain fixtnre s ,  E. B. Lak (' " . . . . . . . . . . . . . . . . . . . . . .  176, 434 Press, fru it an d  j elly, n . Nade l'man n . . . . . . . . . . . . . .  176,475 
Dental drill , A . W. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176.710 Press. hay . .  J. B . ThIes . . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  176, 4n4 

COMMUNICATIONS RECEIVED. D eod orize .. .  J. Bradl"y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 . 585  PrInting elrcular fabrics, E . I1artman . . . . . . . . . . . . . . 176,626 
The 'Editor of the SCIENTIFIC AMERICAN ac- l)jg:ger. potat o ,  ,J .  W. Young' . . . . . . . . . . . . . . . . . . . . . . .  176 , 572 p .. lntlng press . F. A. Schule . . . . . . . . . . . . . . . . . . . . . . . .  176, 487 

knowledges, with much pleasure, the receipt of DIsh cleaner. Chappell & Mayfield . . . . . . . . . . . . . . . . 176. 510 Proof .talf • • J .  WillIams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 . 498 

original papers and contributions upon the follow- Ditching machine • . Johnson & West . . . . . . . . . . . . . . . 1 76 , 6-10 Propellers . ral.lng and lowel· i ng . �I e Kalg pI af . . . .  176.541 

ing subjects : Door l'h eck , .J . Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176, :i9R Pump, D. O. Holman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176, 63a 

On a Remarkable Cloud. By J. P. N. 
D re8s goOd 8 .  exhibiting, L .  H .  S))l'fn�n�r . . . . . . . . . .  176, 559 Pump bucket, chain,  .J . A .  Cll u ldwel l . . . . . . . . . . . . . .  lj6 , 460 
Dr1l1 , ratchet . J. Re nshaw . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 683 Pump stocks , making pipe for, A .  U. McBroom . . . 176 , 658 

On Sunday at the Centennial. By J. E. ].'. Drying apparatus . HarrIson & Savery . . . . . . . . . . . . . .  176.628 Pumping apparatu • • W . Couts . . . . . . . . . . . . . . . . . . . . . . .  176. 515 
On the Imponderables. By W. T. Q. Eggs , preservlng, .J . P. WhItlo w . . . . . . . . . . . . . . . . . .  176 . 7:10 Puzzle block . F. M. Hughe . . . . . . . . . . . . . . . . . . . . . . . . . . 176. 582 
On Sugar. Dy __ . _ Engine govcrnors, marine , Sangster t't a l . , 176 , 4A4,  176, 4R5 RaHway switch , '3clf-Iocklng, Hous8cau & Sm ith . 176 , 6!)1 

Also inquiries and answcrs from the following' : En gI n e .  rot.ary. J. M .  Gardner . . . . . . . . . . . . . . . . . . . . .  176 . 616 Refrigerator. H. G. Plumb . . . . . . . . . . . . . . . . . . . . . . . . . .  176 . H7R 
J .  Mc�I . -G . ,v . IV .-L.  S. W .-P . F. S . -A . B . L . - EngIne , rotary . T. C .  Orr . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 . 515 Re!!ulator, water pre.sure. C .  H . Shelly . . . . . . . . . . .  1 76 • ./R9 

H. J . lIIcC . -B . B . -L .  C . C . -T .  C .-J . B . S . -A . McG . : �nll'l n e .  rotary , .J .  R . Pete rs . . . . . . . . . . . . . . . . . . . . . . . .  1 76 , 5-17 Heln . drlylng . P. N erney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 76 , 440 

-H .  H . -C . L . - A .  L .  S . -.J . H . -B .  H . -C .  W .-J . H . - i EngIne .lide valve •• setting out, W . Cooper . . . . . .  1 76 , 461 Roof. M. A. Shcpard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 4-16 

J. B .-T . G . - I' .  H. J .-I:.  C . -B . W .  J . - D .  ,J . S . - I Enye lope , E . W . Thoma . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176, 451 Roofing compound . A . H. Tyler . . . . . . . . . . . . . . . . . . . . 176,-197 
H . M .  H .-,J . M. H . -J .  E .  B . -H . D . W . -B .  A .  J . - , Eyelet .t,ock , S. W. young . . . . . . . . . . . . . . . . . . . . . . . . . 176. 501 RO.Rlng and grinding bark . S. R. Thompson . . . . . .  176 . 709 

B. H .  P.-F.-B . H. C .-S.  N .  �I . -U .  V. \Y .  FabM cs . makln!' woven . D .  Baliey . . . . . . . . . . . . . . . . . 1 76 . 50:1  Rash and .creen holder • •  J .  Blackl . . . . . . . . . . . . . . . . . .  176. 456 
Fan , automa"N.c , E .  Dornhelm . . . . . . . .  O o . . . . . . . . . . . . 176, 521 Sash fa8tenel' , .J. Dc Gratery . . . . . . . . . . . . . . . . . . . . . . . . 176 , 604  

� Fan , automati e ,  GoIlncr & Fretz . . . . . . . . . . . . . . . . . . . 1 76 , 526 Saw handle ,  W .  Clemson (1') . . . . . . . . . . . . . . . . . . . . . . . .  7 , 078 
HINTS TO CORUESPONDENTS. I Fare box . 1 .  S. FerMs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 , 480 Sawmill •• roller gage for. A .  Heppard . . . . . . . . . . . . . 176.552 

Correspondents whose inquiries fail to appear , Fare register .  G. Beadle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 ,419 Saw ing machIne guid e .  Taylor & Perdue . . . . . . . . . . . 176 , 565 
should repeat them. If not then published, they Fare regIster ,  E. Che.terman . . . . . . . . . . . . . . . . . . . . . . .  176 . 126 Sawing machine . wood. J. H .  Singleton . . . . . . . . . . .  1 76 . 447 

may conclude that, for good reasons, the Editor Fence , A. P . Gaines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 615 ScaleR,  platform , A. Vol. Comstock . . . . . . . . . . . . . . . . . 176,!il� 

declines them. The address of t he writer should ! Fence post metallic .ocket. W .  M. Phelp . . . . . . . . . 176 , 5 19 Scissors . J. Doe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 176 . 51 !' 

always be given, : Fence wire , borbe d ,  R Emerson . . . . . . . . . . . . . . . . . .  1!6 , 523 Rcraper, P. CoupaL . . . . . . . . . . . . . . . . . . . . . . . . · . . · . . . . . .  176, 51 l  

Enquiries relating to patents, or to the patenta- Fcnce wlrc . barbed .  P . Wineman . . . . . . . . . . . . . . . . . .  1 ,6 , 72.; Screw�utt!ng die .tock . E .  Saunder,; . . . . . . . . . . . . . .  176 . 611-1 

billty of inventions, assignments, etc., will not be , Fender. G. �1 . Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176, 448 Seed dropper. T. Templin . . . . . . . . . . . . . . . . . . . . . . . . . . " 176 . 7()1 

published here. All such questions, when initials �·ertmzer .  desiccator. H. P . Lls.agara)' . . . . . . . . . . .  176 .4H Seeding machine .  ,J . :II . We.tcott . . . . . . . . . . . . . . . . . .  176 . 719 

only are given, arc thrown into the waste basket, Filter . J. W. LetTert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 . 651 Sewer •• valve for. J. M. Woodward . . . . . . . . . . . . . . . . 176 . 500 

as it would fill half of our paper to print them all ; : Filter and cleaning Olters .  H .  WillIams . . . . . . . . . . . .  17� . 571 Sewing machi n e .  J . lIIeCloskey . . . . . . . . . . . . . . . . . . . .  176 , 660  

• . , I Filter , water, H. J. Burke . . . . . . . . . . . . . . . . . . . . . . . . " 176 , 593 Sewing machines , operating, E. L. Howard . "  . . . . 176 , 636 
but we generally take pl('a�ure 111 answermg bnelly Fire arm . revolvIng. Smith & Marshall . . . . . . . . . . . .  176 . 448 SewIng machine .prlng power etc . ,  J. H .  M orley . 176 . 548 
by mail, if the writer's address is given. Fire extlngulsher. T. H. Dunham . . . . . . . . . . . . . . . . . . 176 , 608  Sewln!, maehlne cont.roller. T. �1 . Rice . . . . . . . . . . . . 176 .686 

Hundreds of inquiries analogous to the following , Fire kindler, J .  F. �lcCarty . . . . . . . . . . . . . . . . . . . . . . . .  176. 661 'Sewlng machIne treadl e ,  V. D .  Beach . . . . . . . . . . . . . .  176. 560 
are sent : " 'Vho makes distilling apparatus ? Who Fire kIndler, J. B. Sweetland . . . . . . . . . . . . . . . . . . . . . .  176 .705 Shears .  H. Dornburgh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 , 520 

makes linx-cleaning machinery ? Who mal<es an I Fork . horse hay . D. S. Chamn . . . . . . . . . . . . . . . . .  ,. . . . .  176 . 509  Shelf, hauglng. R . S. B .  Cblnnery . . . . . . . . . . . . . . . . . .  176 . 512 

electricity-lighted student's lamp ? Who publishes I FountaIn . Hornbake & Wilkin . . . . . . . . . . . . . . . . . . . . . .  176.685 Ship.' bottom •• cleansing. W. Martin . . . . . . . . . . . . . . 176 ,655 

engravings of low pressure beam engines ? 'Vho I FruIt dryer. H .  Stutzman . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 . 492 Ship ' .  log.  D & R . Higgs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 . 6S7 

sells the best tin roofing plates ?" All such per- i  Furnace . etc . • •  moke�onsumlng. K .  M .  Jarvi . . . 176.639 Sbovel block d I e .  G .  Moore . . . . . . . . . . . . . . . . . . . . . . . . .  176. 667 

onal lnquiries are plintcd as will be obB'erved in l>'urnace . st.eam h o use . D .  B .  Brown . . . . . . . . . . . . . . . 176. 508 Sidewal k .  a.phal t .  S .  R .  Seharf . . . . . . . . . . . . . . . . . . . . . 176.696 

�he column of " Business �nd Personal," which Is FUl'Illture . schoo l .  G; H. c:rant . . . . . . . . . . . . . . . . . . . . . 1�6 . G22 Sleye . graIn and seed , J. Safiey • •  Jr . . . . . . . . . . . . . . . .  176,693 

specially set apart for that purpose. snbjeet to the Furniture . schOOl .  " . .  �. Spencer . . . . . . . . . . . . . . . . . . 1 !� . 701 smut machine. !>1 . Deal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 176.600 
Furniture tip. G. F. �Iuller . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,6 . 668  Spark arrester, U .  LI.kow . . . . . . . . . . . . . . . . . . . . . . . . . .  176 . 485 

charge mentioned at the head of that column. ; Game eounter, E. D. Waterbury . . . . . . . . . . . . . . . . . . . 176.452 Spectacle ••  P . Hannay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  176 . 625 
Almost any desired information can in this way be I Gas earbureter, G. B. Caldwell . . . . . . . . . . . . . . . . . . . . . 176.425 SpInning frame. ring. C. B. Morse (r) . . . . . . . .  7.085 

expeditiously obtained. ' Gas e n",lo e  . .  l Urady . . , . ,  . . . . . .  , . . .  , . .  " . .  , '  . . . . . . .  176. 11AA fit.Bmer. �ulInary . W . E .  Fosket . . . . . . . . . . . . . . . . . . . 176 , 612 

DE:-lIG N� PATENTED. 
�. , 2:3ti . -COOK STO\'E . -E .  Conely. Philadel phia , Pa . 
9,287 . -){ONUMENT . - P .  Rlt tt' I' , I:ichmond , Ind . 
9,23R.-CARPETs . -T . . J .  Stearns,  Boston , �fass . 
9 , 2&l . -HA DG E . -.J . C .  'V .  'Yright, Philadelphia, Pa . 
9 , 2-lO . -BADG E . -W .  W. Elliott pI al .• Baltimore . :I[d . 
9.241 . -11Ano E . - W .  G. Hesney . Camden , N . •  J . 
H , 242 . -S'I'OV E . -W . •  J .  Keep, Troy, N. Y .  
9,348 . -CHARM . -.) . D .  Lyon . Grand Rapids. Mich .  
9, 244 . -.JEWF.LRy . _}l . C .  Masi .  'Yashington ,  D .  ( ' . 
9,24.1) . -)I EDAJ.LIOX . -.J . He n'l ,  PhI Jadp]phia , Pn . 
9 , 2 lf:i . -L.UIP C H UI X F. Y l-\ . -.J . Schmitt , Pittsburgh , Po .  
9, 2.t7 . -C U A I UI . -"' . W . Seot t .  Plttsbu l'jl"h , PH. . 
9 , 24R ,!1.2·N .-BA:-;-HELn:,,· s . -G . \\' .  Tuckcr , Waterbury . C t . 
9 , 2!iC) . -ToY P I A N O . - F .  VOigt , Phi1a(lclphta . Po .  

SCHEDULE O F  PATENT FEES. 
011 each CaYea! . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . .  $1 0 On eaeh Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�I) 
On ttltng each appl icati on for a Pat t' n t  ( 1 7  y cal'!-I ) . . . . .  S t tl  
On Issuing- each original Patf'nt. . . . . . . . . . . . . . . . . . . . . . . .  $2ft 
On appeal t o  E xamlnel's-ln-Chlcf . . . . . . . . . . . . . . . . . . . . . .  $1 0 
On appeal to Commts810ne l' of Pat ent !; . . . . . . . . . . . . . . . .  $:lO 
On application for Reissue . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . $30 
On filing a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 0  
O n  a n  applkation for Deslgn :lU yeal'.1 . . . . . . . . . . . . . . . .  $10 
On application for Design ( 7 year.)  . . . . . . . . . . . . . . . . . . . .  $11) 
On application fol' Design (14 years) . . . . . . . . . . . . . . . . . . . $30 

Inside Page, each in�el'tion - - - 71) cents 0. line. 
Back Page, each insel'tion - - - $1 .00 a line. 

Eng'l'aning� may !I.earl ad11erti8ementff at the Rame 'rate 
per /iIU, by meaH urement. OR the tettfr presil . Adl'er · 
tiHemfJl.tH Jn wa be t'fceil;ed at p u blicalioll office ((8 "arty 
ail P't'lday morn ing to appear lit n ext iSk ue. ----/- -- --- -

VELOCIPEDE CARUIAGES, OF LIGHT CON­
Rtruction , fast spced . 'Vorked bv hand cranks ' al,ohy foot tread l e s .  Ill ustrated In SCa' � TIFH' il. M E · mCAN SUPPLEMEXT N o . � .  To he Il I,d at t I J ls -

offlc; and of all news agents.  Prlcc 10 cent!;.  

.f�liI_:I:_DIl 
Anyborly can now play Org-a :t  and Plano tll'Ht day ; 1 1 0  Rharps , tl a t s ,  letters, or confu8ion of J'eadin� base l in t ro; 

different t.o treble . Can also Tune , by an Infallible modt' , 
�i�lf��

d
��� ����r:�h

S
tW����c

�t
r

1i-"e�A
l
a� ���t��.' l:!� 

cost Cornel l a fortunc . Sent for 50 ccnts, by 
, 

____ _ ___ ���F .�0l!��� B()x 5(21�llIcago . i i I . 

TO ELECTR�flT'cl�'Vrk'I.:E��LERS, AXD 
BATTERIES, CH EMICALS. AND M ATERI ALS. I n  RetR or stngl e , w i t h  B o o k �  of Instruction 101' Nickel , 

Gold. and �lIyer Plati n g .  THOMAS HALL. Manufac­
turing- Electrician , 1B Bromfield Stre e t ,  Bost o n ,  Ma8s . 
Illustrated Catalogue sent fre e .  

COMPRESSED A l It  MOTIVE POWER.-For 
particnlarR of the m08t recent practice t. send 20 cents 

for SCIENTIFIC A�I ERICAN SUPPLEM�NT. No • . 1 
and 2, containing 5 engravings of the H Compressed 
Air " Locomotives now In use in St. Gothard Tllnnef 
Work Fi .  with dtmpnrdon s .  pt(" . 

© 1876 SCIENTIFIC AMERICAN, INC.
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AI�of?![!/!!if�?RS \ 
A SPECIALTY of' HEA VY PRESSURES. 

THE NORWALK IRON WORKS CO. , 
SOL"TH NORWALK, CONN. 

A Planer for $50 
This Is the cheapest pla­

ner in the market .  Price 
from Fifty to SIxty Dol­
lar. . It wt1l plane 12J<; In .  
wide and 4 tn . thick, either 
hard or soft wood , in the 
,"cry hest manner. }�or 
fUrther information, send 

��� ....... �� }�c�'�����f
&
W<;'�d' �����: ���::r.CWti�!ro .l� .T{��race - - -- -- ---------� ----

Sll y d t' r '''' l, f 1 t 1 e  "-; I a )) t  Stl'S nl Engi ne. 

t!��kl.
fa

�f��egglt ':�R�h�'; ��t
Y
I���e ����\

t
ro:. Shr�� complete with Tubular BoVler, $150 ; 2 H .P . , do . ,  $200 ; 3 H . P  . •  do . ,  $250. Hend for 11lustratcd Circular. 

$250 A MONTR--A�ents wanteO:: every. 
where . Business honorable and fir •• 
class P�rttclllars sent free o  Addres, 

,' . W Ol./.'J'H '" CO .• RI.. Louls.Mo. 
- -- --- - - -

SPARE THE CROTON & SA VE THE COST. 

Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDHEWS&  HRO . ,  414 Water St. ,N .Y . 
who control the patcnt for Green' s American Driven Well . - - - - - � - ------ - �-. -_.- ._---------

A ���:.�;ln
C
t�;,\.ra�t�ln���oi����i

M
��Ji.;���xs��: 

THE 

TRADE ENGINE. 
-o-m o���1:���8gr�!\1

0
ng�

e
����! 

of Cast Steel . 
Every Engine Indicated , and 

valve corrected to give the hIgh· 
est attainable results . 
se:r.

r
pr;:�t�'l,1e 

s
';!n

e
;l�! }� m 

market !  
Send for Prlcp LIst and Clreu· 

lar . 
HERRMANN & HERCHEI ­

RODE M'F'O. CO., 
Dayton, Ohio. 

-----�-�-- - -�-

W ITHEHBY, HUGG & HICHAHDSON, Man­
_ ufactures of Woodworth Planing. Tonguetn�, 

and Grooving Machines, Danlel ' s  Planers, Richardson ' s 
:���

n
�nlcrl[�_8�'!r 

T
��gl�i!c:,Cl!

i
::38,,,��g���?��kh�!O�I�: 

chinery �cner81 1y , 26 Salisbury Street, Worcester, Mass . 
( Shop formcrly occupied by R. HALL & CO . )  

L .  B. WITIIERBY . G . J .  BCGG. 8 .  M .  RICHARDSON. 

]3
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sen our 
.r1{!I�
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! (COL D  R O L L E D 
! S HAF TING . .  
The fact that this 8hafttng has 75 per cent I'rreater strength, a ttner finish , and 18 t.ruer to goage , than any other in use , renders It undoubtedly the most ecunomh-al . V{c arC' also the sole manufacturers of the CELEIHlATEU COI,LINg' PAT . COUPLING. and furnish Pul1eys, Hangers, 

��)�"t1c°ftf�� 
�ost approved 

j
t
O�E'S :

rLcrJiGtHrrr��� 011 
Try Street, 2nd and 3rd A venues, Pittsburgh, Pa . 

190 S. Canal Street , Chicago , III . 
IPr"Stocks of this shafting tn store and for sale lly 

FULLER, DANA, & FITZ ,  BORton , Mass . 
�rFHiJi'tWH

&
AtYN'J�kW:����� �Is� ' 

Y .  

Lanfloing, Mtch 

WE can se11 the.e Flrst · Class 7� 
Octave Rosewood Pianos for 

T w o  H It n d r e d  and Ninety 
Dollars, because we employ no -- agents and anow no discounts to 

r I N E  T O O L S  

�!�"z: \C!:;I.(JQ(J()(fJIJlJf IQJiL ' ) Y 
Hmal1 Tool. of all kinds ; also GEAR WHEELS, parts 
of MODELS, and materlRI. of all kinds. ,Castings of 
Small LJ\the�, Eng-ines, Sl1de Rest.s. etC' . Catalogues free . 
GOODNOW & WIGHTMAN, 23 Cornhl11, Boston, Mass . 

dealers-they swindle you out of more than twice the real cost of a1l Pianos . \Ve are a responsible lncor· porated Company,and refer by per· mission t.o the Chemical National Hank of New York City, which any Hank In the {Tnlted States wl11 sat· 
!�
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to prove that our 5 years ' warrant 
guarantees our Pianos to be fully 
����a :r a:�l�rr�:�I/�o

t
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n
s��� for our Cat.alogue, containing over 1,0Xl names And residences of pro minent citizens everYWhere , who have bought our olanos during the 
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t
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l
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r
o
e
o�� 

In your own or some adjoining town, 
where you clI.n see and try our Pi· 
anos. We send them everywhere 
for trial . Plf'ase state where vou 
saw thts notice . � 

MACHINERY OF IMPROVED STYLES FOR 
making SHINGLES. HEADING, and STAVES;  

also GUAGE LATHES for TURNING HANDLES. Sol" 
�����

s 
�d��S� 

Pat. S
�
I
R�IM:� �b��'l'�e:��;���l: 

RIDGE'S FOOD FOR INFANTS & INVALIDS is the stand­
'ard � reparation of Its kind In England lind Amerlca._ 

PUNCHING ��i t�Jd��:
t
.fR� ��fL'lS 

DROp
AN
pDRESSES & PARKER PRESS CO . ,  

I MIDDLETOWN , CONN . 
----------------------TIIE 

Bi[clow En[ine, 
The Cheapest and Hest Portable 

Engine oflered to the Pub1tc . 
Price. 4 Horse Power . . . .  ' "  . $:rn  

" 6 " " . . . . . . . . .  4(10 
.. 7 . . . . . . . . . . .  475 
:: l�l1O :: : : : : : : : : :  �6 
" 15 . . . . . . . . .  HO 

Price 
�i�h�

t�'ln��rl!��lnes : 
-1 Horse Power . . . . . . . . . . . . . . .  _ ,l:lO 
6 " " . . . . . . . . . . . . . . .  175 
7 to A� Horse Power . . . . . .  _ . .  225 
12 to 15 • � l I  . . . . . . . . .  ::o:t 
Send for I1lustratcd Circular 

and PrIce LIst. 
ll .  B. BIHEt.OW & CO., 

New Ilaven, Conn. 

S H A  F T S , P U  L L E Y S.H A N GE R S  
C O U P L I N G S  E T C .  

In Stock, and for Sale by 
WILLIAM SELLERS & co . ,  

PhiladelphIa, and 79 LIberty St . ,  N ew York . 
PrIce lists and pamphlets on application . 

ADVEHTISEHS DESIRING TO HEACH COl'N­
TRY readers caD do so In the cheapest anti best mant 

ner by using one or more Rections of KellolZJr'R GreR­
Ncw�paper LIRts and �tate Divisions. Good medium for 
Patentees . ·For illustrated catalogue and colored map , 
add .. es. A. N .  KELLOGG, 79 .Jackson St . ,  Chlca"o , 111 . 

Address, United Plnno Co.. 1'010 

W ��D��t�J�s. 
S
¥.M 

AC
l 6�1i1rrg, ·Jrco��tra

e
;� 

street. New York . 

Water Wheels. 
'Mote than fonr tln:es aM 

lllany of .Ja� . I�eft'el ' s  tm-����,':i�\v������ 0;�:1U�� 
than any ot-her kind . 2-1 
sizes made, ranging from ':l{ to 96 In . dlam , under 
he.lds from 1 t0 240 ft. Suc­

for 

I VI ..... EGAR HOW M"�DE IN 
..... 10 HOURS front Ctder, Wine, Molasses or Sorghum ,withont ulfing dr1tgN. Address . F. I . SAGE, Springfield, Mass. Name Paper. 

R. A. Vervalen's Brick · Machines, 
1I1ade at Haverstraw, Rockland Co . ,  N.  Y .  'MakIng nIne 
tenths of a11 the brick used In the State . Send for cIrcular . 

P A T E N T  Planing and MatchlnR 
LAD I ES can make ," a day, I n  theIr own city orhlwn . and MoldIng lIIachlne., Gray and Wood ' s Planors Self­Addres. ELLIS M'F 'G Co . ,  Waltham ,'1IIs .  o11tng Saw Arbors, anrt other wood-workln" maohinery . S. A. WOOD'S lIIACilINE CO"

l
91 Liberty St . , � .  Y.  

�FOH SALE-Two Fowler Presses, Nos. 2 and 3 ; �S.�ud �or Clrcu�a:�_te_. _____ I7'_2_H_�I�_t_ . •  _B_o_s_to_n_. 
one �pindle Protllinll Machine, neve, run , price 

,150 : 3(1) l b .  Steam Hammer ; 24 In .x7 ft . P�ner ; 13 In . 
Lathe with Chuck. . E .  P. BULLAHD, 4� Be"'man, N. Y .  

$TOO- -;,���"�si::F�,i
S
o:--$1 ,70-0 

durin" thc past few months. under our Improved system I THE UNION IRON MILLS, Pittsburgh, Pa.­
of operatin� In STOCKS. Book containing full Inforrna- I The attention of Engineers and Architects is ca]]ed 
tton Rent on a�p1tcattoti . TUMBl-UDGE & CO . ,  Bankers to our improved Wrought-Iron Beams and Glrdrrs ( fat-a�_�_�\roker8 , . � Broad�ay, New �?r_�� _ ___ �__ __ _ _ __ __ ���

e
g�n�����cl�ga���fo

o
,��dso��?e�rl�triab��1�181� �rn OpmM and l'!.,-phtne nabtt abeolutely aM mode of manufacturing, are entfrely avolded. We are prp-l!lpet'dily cured. Painlel!ll!l : tlO..publicity- pared to furnish 8.11 sizes at terms as favorable as can be &-nd stamp forparticulan. Dr. Car1- obtained elsewhrre . For descri

fr
tive IlthoJO"aph , addrcss 

_ ton� J.81 W�_���toQ bt.tChi�. m Carnegie �roth�rs & Co . ,  Union ron Mll)S ,Pftt��rgh ,Pa. 

P. P . I��)�t�!�I'k��F6iif'U;;;�rt�
e
c� .�fi�J:;�:

a
��\� E A G L E F 0 0 T L A T H E  S , 

---- � --- .--

C 
WIth Scro11 and Circular saw Attach-
ments ,  Sl1de Rest, Tools , &e. ; alRo Small 

GEO W READ �. CO Engine Lathes, Metal Hand Planers. &c .  . . g, . , Neatest desIgns, superior IInlsh . Low 
STEAlll BANn SAW Price" . Our new Catalogue descrIbes 

ANI) VENEER CUTTINH MILl., ��������r�f�I:�ok���e:��'fror theAm-
186 to 200 LEWIS ST . ,  foot 5th nnd 6th Sts . ,  E. R. , N. Y. WM. L .  CHASE & CO. 

Always on hand, FULL STOCK of SEASONED 95 & 97 Liberty St. , New York . 

Hard-Wood Lumber 
AND CliOICE FIGURED VENEERS. 

T b p  T.A IU�E!'OT STOCK I The HREATEST 
V A RIETY I The Lowest Prices I 

� Enclose Stamp for Catalogue and Prtce-Llst . 
Orders hy matl promptly and falthfll11y executed . 

Bollinger's Patent 
Turbine 

WATER WHEELS 
AND 

Mill Machinery. 
IlTFor Circulars , address 

YORK MANUF'H CO., 
York, Pa. 

Planing &. Matching. 
Moulding , Re·sawlng. and Tenoning Machines. Scro11 ��HS;8� �e

��Wb��s"�o��
r
l
k
�[tt!:;!,i�

e
f!: Y . 

Rend for Catalogue. 118 Llbertr St . , N .  Y. elty . 

W H I P P L E ' S 
Patent Door Knob. 

Awartied a Bronze Medal a t  the American Institute Fair 
���t�Jtng btroW��O�A � �:� y��

s
�g,�����t ����

o
a��� 

thin.'!" yet Invented for the purpose , as It ob,1ates thf' use 
of side screws and washers, and clln be re.'!"ulated to suit 
any thlckn�"Jtil°R'k'IE� &'lWM��flfe

<'!�ripANY, West Meriden , Conn . ,  or 97 Chambcrs St. , N. Y .  

MAOHINERY, 
IRON &; WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION, 

Cold Rolled Shafting. 
HANGERS, PULLEYS, COUPLINGS. BELTING. &e. 

&c. Send for l11ustrated Catalogue and PrIce Lilt . 
G E O R G E  P L A C E ,  

111 Chamber. & 108 Reade Stl . •  N .  Y .  City . 

P A TENT SCR OLL S A  ''' S o  
Our specialty i s  Scron and Band Baw8 . O'-er 301 Ma­

ehlnc. lu use . f'UPERIOH TO ALL AND LESS PHICE . 
CORDESMAN , EGAN & CO . ,  
Cor. 2nd & Ccntral AYe . ,  Cincinnati ,  O .  

T h e  H a A 0 L E Y 
P O R T A B L E  S T E A M  E N G I N E .  

W ITH AUTOMATI CAL CUT - O fr R E G U LAT O R  
A N D  B A L A N C E O  \ A l \ E .  

T H E  BEST ,,0 M O ST E C O N O M I C A L  ENG I N E  MAllE 
S E ND F o n  C I R  :; U£ A R .  

TheJ.C.HOADLE Y C O .  LAW R E N C E .  M A S S .  
STAT E W H E R E  Y O U  S A N  T H  I S .  

D IRECTORY. 
; --:0 :--

C� 'D'"TXC>:!Ia' --:0 :--
an�

h
hu���J�; �f;e::���

b
le�r���tgfe�

d 
t:���:!u��

r
hl�a�

i
�l� 

Company BOU:ND UP TO IMITATE 
WILSON ' S BUSINESS DIHECTORY, 

and not b'WI£�o��J�k1�0
t'8�

h
'bmt

e
c��h Is not Issued t111 about 1st May, In order to Include all 

Business RemovalS . 
THE TROW CITY DIRECTORY COlllPANY, 

11 UnIversity Place , New York . 
BEAUTIFUL EVER-BLOOllIINH 

R O S E S 
Strollg Pot BORell, suitable for hnmedlat.e flowerln�, Ront Rafely by man , postpaM . �'Ive splendhl ,..rletle., a11 label ed , 81, 1 �  110. $�, 1 9  do. 831 �6 do. $-1, 

3i'S do. $i'S. \" or 10 cents each , addlttona , one Matr­nificent Pre.nium R08e to e" ery dollar 's worth or­Mred . SemI for our new HUInE TO ROSE CIJI.­TURE, and choose from O,'er 300 finest sorts. We arc the iargf/itt ROI�e-GrowerJJ In America, anti allow pur­chasers to make tluit· own IJelectionR. �RtlMfa('tinn 
r&�,rHg::�ROW:-�s�

r
i'��st

T
G��ve�b��:�� go . ?�� ARD 

The TOLL·G ATE ! fnre�!u\
c
:��

e
: 
S
&'I: �{;r:c:t.�� ftnd : Address wltll .tamp, E .  C .  AIlBEY, Bllflal� . Y .  $77 A WEEK to Agents , Old & YOIII\I!.iMale & Fe­male ,  In their localltv. Terms & OU'rFJT FREE. Address P. O .  VICKERY & CO . ,  Augusta, Me. 

BLAKE'S PATENT 
Stone and Ore Breaker 
CruSI' f'B al1 hard anrl Brittle Subs tan res to 
any reqltlred size. Also , anv klnd of 
STONE for ROADS and for CONCRETE &c 

Address BLAKE CRUSHER CO. , ' 
. 

_ .. _________ _ . New Haven, Conn . 

IMPORTANT FOR ALL OORPORATIONS AND MANF'G .  CONCERNS.-Bllerk'8 Watchman' .. Time Detector, capable of accurately controlling the motion of a watchman or patrolman at the different sta­tlonR of hl� heat. Send for ('trellIsr. J. E. BUERK, P. O. Box 979, Boston, Ma��. N. n.-The suit ag-ainst Imhaenser & Co . ,  of New York was de�lrled in my favor, .June 10, 1874. Proce('dlnlZ"s have been commenced against Imhaeuser k Co. for srl1-
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PATENT DOUBLE ECCENTRIC CORNICE BRAKE . "Manufactured by THOMAS .. ROBINSON ,  Cln�'n­nat! . O .  Send tor Circulars. 

349 

--------- ----� --------------.-E. G O ULD'S SHAPER 
BEST IN MARKET. NEWARK, N. ,1 . ._---- -- -

'0 TIS' SAFETY HOISTING Machinery. 
No. 34S BHOADWA-p'���'V

B
y���'. 

& CO. 

T il E  I III P R O  V E n 
N I A G A R A  S 'r E A M  P U M P  

_ ,  93 10 97 Pearl 81 . Brooklyn. N Y 

W 
A"eney, A .A 11er,95 LIberty St. ,N .Y 

. � . Norman Hubbard, 
SOLE MANUFACTURER, 

ENGINES AND BOn,EIl !;, . . 
Pulleys, Slurftil1.q,and Hrl1l,qrrs 

It  bpecialty. 

CELEBRATED FOOT LATHES 
Lith�!, ��,':fi

r H aI��l:;8i-���r �1��� 
f>rH for Metal . �mall Gear Cutters, 
�l1de-rests . BaH Machtne for Lathes ,  
Foot Scrol l  :-: n w � .  ] jj2. l!t and heavy , 
Foot Circular SawR . JUMt the 
tIling tor amatenr", HIUl arti­
MIlns. Selli ng evcrywhcl'c . Send for 
Il1ustrated Catalogm's. 

N. H. HALDWIN. Laconia, N. H .  

N 0 ca-:'�:i�l�a
�\!�e� f�rt ���tn�:pl?�t 

M 0 N E Y lS:ln:s��:�;ry
c
g���b�/H�:����

r
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Pond's Tools. 
ENHINE LATHES, PLANER�, nRILI.S, &c. 

Rend for Catalog-ue. nAVID 'V. POND, Successor to 
LUCIUS W.  POND ,  \Vorcester, lllllss. 

DO YOU Male or Female. Send your ad" 
NT dress and get sOlllethln" that wl11 hrlng W A vou in honorably over ,150 a month sure . 

MONEY 'rnVetttoT8' Union, 173 Greenwich St . . 
New-1: ork . 

Water Elevators. 
WM. E. JlAT.E & co., 

107 Lake �t . ,  Chtca�o . 56 Park Pla("f� , New York . 

$5 to $20 per day at home . Samples worth $1 

free . 81 INSON & Co. , Portland, Me. 

[EST ABLISHED 1846 . ]  

Munn & Co . 'S Patent Otlices. 
The_Olde"t Atrency for Sollcltlntr' Patent .. In the 

United State". 

THIRTY YEARS' EXPERIENCE. 

IlIORE PATENTS Ilaye been secured throu!'h this 
agency , at home and abroad , than through- any other tn 
the world . 

They employ as their assistants a corps of the most ex­
perienced men as examiners, spectftcaUon wrlt.ers , and 
draftsmen that can be found ,  many of whom have been 
select.ed from the ranks of the Putent OtHc(' . 

SIXTY THOlTSANn InYentors have ayalled them­
selve8 of Munn & Co. ' s services in examining- thefr In­
ventions and procuring- their patents . 

MUNN & CO. , in connection with the publfcatlon of 
the SCIENTIFIC AMERICAN, continue to examIne In­
ventions, confer with inventors, prepare drawlnJ:!s, spe­
cifications , and asslgnmcnts, attend to ftHng appHcatfons 
in the Pat.ent OtHce, payln� the govcrnment fees, and 
watch each case step by step while pending before the ex­
aminer. This Is done through their branch otHce, corner 
F and 7th street., Washington. They alAo prepare and 
ftle cavcats, procure desl�n patents, trademarks, and re­
h�sueR, attend to reject.ed cases (prepa.red by the inventor 
or ot.her attornf:Ys) , procure copyrl�hts, attend to Inter­
ferences. give written opinions on matters of Infringe­
ment, furnish coptes of patents, and , in fact, attend to 
every branch of patent busIness both In thIs and In fot­
et�n countries . 

' 

A special nottc(' Is made In the SCIENTIFIC AlIIERlc 
CAN of a11 InventtonR patented throul<h this ap:ency , with 
the name and residence of the patentee . Pat('nts are of­
ten Rold . In part or whole, t.o persons att.ractpd to the In­
vention by �mch notice . 

Patents obtained In Canada, England , France,Belginm , 
Germany, Russia. Prussia, Spain ,  PortuJZa] , the British 
Colonies, and all other countries where patents are 
�ranted, at prices greatly reduced from former rates . 
Send for pamphlet pertaIning specla11y to forel"n patents, 
which states the cost, time granted ,and the requirements 
for each conntry . 

Cople.. ot Patent ... 
Persons deslrln,� any patent issued from 1� to Novem­

ber 26, lA67, can be snpplted with otHcist copies at rea­
sonable cost, the price depending upon the extcnt of 
drawIngs and length of speclllcatlons. 

Any patent Issued Rince November 27,  1Hfi7 , at which 
time the Patent OtHce commenced printing the druwinJlS 
and specifications, may be had by remitting to this ot­
ftee ,1 -
A copy of the claIms of any patent Issued sInce IR36 wtl1 

be furnIshed for $1 -
When ordering copies , please to remit for the Rame as 

above, and state name of patentee, tiUe of invention , 
and date of patent . 

A pamphlet contaInIng the laws and fu11 direction. for 
obtaIning UnIted States patents sent free. A hand­
somely bound Reference Book, gilt edges, contains 140 
pages and many engravings and t.ables important to every 
patentee and mechanic, and Is a useful handbook of ref­
erence for everybody . Price 25 cents, matled free . 

Address 
MUNN &; CO" 

Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y. 

BRANCD OPTI"B-COrner F and 7th Streets, Wash­
Ington. D. C,  

© 1876 SCIENTIFIC AMERICAN, INC.



Back PlYI'e - - • • - - - - - 81.00 a line. : 
Inside Pall'e - - - - - - • • "� cents It line. ! 
Engravings mall liead advertisements at the .ame rate 

-.:Jer line, bV measurement, as the letter pres8. Ad­
'Derttsementll must be received at pu.blicatioll oJllce all I 
earlll as Pr.day mornIng to appear in nea::t iS8ue . 

WANTED-A Situation 88 Superintendent by 
a thorough mechanic, liberally educated and ex­

perienced in the organization , discipline, snd manage­
ment of help, and familiar with designing, drafUnf' and 
���f:bl1:1�:f��:n���s������� Of

F�l� ���r�e�f :���:l��� : 
address B . ,  4 !:;prlng St . ,  Utica, N. Y .  
FOR SALE OR EXCHANGE-A 2 story Brick 

Factory. about 65 ft . square, with yard in reaT. It 
contains Engine , Boilers , ShaftinjZ' ,Power Presses, Lathes, !�d:r;���:tieB��r

S�h
a�1 J����a�i��� �¥mli:;: :rOiIk1ra� ������M�r..:;��ddn��ated In the city of Newark, N . J .  

GEO . O .  MONROE, Newark, N. J .  

D iamonds .;.'j C arbon  
shaped or Crude. furnl.hed and .et for Boring Rock s ,  ! 
Dressing Mill Burrs, Emery Wheels, Grindstones. Hard­
ened Steel, Calender Rollers , and for Sawing,Turnfng, OJ' 
��:�!�8�t03� f{I�*\�§BW,

dJ'W=�:���t;. �1���1��::: I 

Brayton Ready Motor. 
It has no boiler, is safe , economical , started by any 

��:J;p��s
e
ed�i���i, ��yra'l:l�S p

s
o�aJ� . BP1��lr:�d giv�s an 

Penna. Ready Motor Co. , 
13� N. 3d St., Philadelphia, Pa. 

Ititutifi t !tutritllU. 

ROOTS' FORCE BLAST BLOWER. 
FIR8T PREMII/M 

A W A R D E D  
A.T 

PARIS AN D V IEN NA. 

SPEED ONLY 100 TO 250 REV. PElt K. SA VIS 
HALF THE POWER REQUIRED FOR FAN. 
P. Hi. & F. M .  ROOTS, Manuf 'rs, CON N E RSVI LLE, I � D. 

S. S. TOWN S E N D, Gen'l Ag't, 3 1  Liberty St., N EW YORK. 
THE NATIONAL 

Steel Tube Cleaner. 
PATEN-

TED 
JUL Y 28 

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE . 

JOS. G. ROGERS & CO . ,  Madl.on, Ind . 
IT Send for book on Boller Incrustation. For 

Cleaning 
Holler 
Tubes. 

se���or Working Models �
r':i�:':rrlmental y.

aj�I�N'1:'k�16�b!re�dSt�a�� fO C\�gci\��d by U.  S. Navy. For sale by dealers. 
NON·COMBUSTIBLE STEAK BOILER II; PIPE 

COVERIITG 
WI'.l'H "AIR SPACE" IMPROVEMENT. 
Saves 10 to 20 per cent. CHALMERS SPENCE CO . ,  

Foot E .  9th St. ,  N.  Y. ; 1202 N. 2nd St . .  St. Louis, Mo. 
AND LEVER DAMPER B�ST 

REGULATORS ,q GAGE COCKS . 

NEW AGENCIES. i Hav1nll' lust established Agencies In the hands of 
' GEO. PLACI

M
1�1 Chamhers St., New York. 

���p�i'���I� E��ry&wr!e���!,'��Jln��·'crJ'��"w 
be had In both cities on reasonable terms. 

Prompt Delivery 
a speCial feature . No delay needed In getting large 
Wheels. 

THB T AMITB 00., 
STROUDSBURG. PA . 

PORTLAND CEMENT 
For Walks , CI.tern., Foundations, Stables, Cellars 

Bridges, Reservoirs, Breweries, etc . 
Remit 10 cents for l'ractlcal Treatise on' Cements. 

S. L. MERCHANT & Co. ,  76 South St. , New York. 

,HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. 

f. B. FWKLII, v. Pra't. I .  I.  ALLEJ, PnI't 
I. B. PIERCE, SB:'J. 

FOREIGN PATENTS 
AN}) 

THE CE NTENNIA.L. 
There Is no doubt that our Centennial ExpOSition wll 

attract t.o our shores multitudes of representative people 
from all part. of the world, and they wll1 take home with 
them many of our best Improvements to Introduce Into 
their own manufactures. 

An unusual opportunity wll1 be olrered for selling to 
these people such foreign patents as have been secured on 
good American Inventions In the respective countries 
from which these visitors come . 

Asbest .... Rooflnar, with thc Improved White Asbe.toR At the reduced prices for which patents are obtained ��;:"�t� �!�I}�.:�i
l
':!��¥(�: gr,l r�:i� IRo,:!}��lmate. .  abroad, our people w1l1 10.e a chance not likely to occur 

lUURRILJ . ... KEIZER, 44 Holliday St .. Balt· 
• IThe BEST MILL!'!TONE DRESSER-GRISCOM 
&; Co . ,  Manufacturers and Patentees, Pottsville, Pa .: � ,  

� :<i --."" �"'Q 
-< ::>:I  ::.: �  

Ashesto8 Cement, for repairing Leaks on Roofs. again,  If they do not avail them.elves of the opportunity 
Asbest08 Roof Paint, for Tin Roofs, Ironwork, ",c.  of securing their Inventions In foreign countries at once , :t:=�::: };r�\t.::!��!�irnfor

f��r.:��':[�t.�p���s .  ! so as to havc their patents ready to negotiate during the 
Asbelltos Steam PiIHl and B!\'ler CoveriDtfs. I coming summer. 

Eo< Asbesto8 !!Iteam Plicklnll', flat and round, a sizes. For cost of patents In the dillerent countries and the 
Sheathlnll' Felt,., Vermln-P.-oofLlnIDIl', &C. 

The Standard-Best Stock-Finest Finish- These artlclcs are ready for u.e, and can be easily ap- ' conditions on which they are granted, send for pamphlet 
plied bY !!!l one . Send for Pamphlets, l'rIce Lists, &c. containing full Information. 

lIANUr A.OTUB:.D ONLY BY H. w. JOHNS, 87 Maiden Lane,N.Y., Address MUNN & CO . ,  
P atentee and Manufacturer. Established 1858. 8'1 Park Row, New York . 

Machinists' Tools. 
NEW and btPROVED PATTBRNS. 

Send for new 1llustrated catalogue. 
Lathes. Planers, Drills, &C. 

NEW H.t. VEN JI.t.NlJF ACTlJRING co., 
New Haven, Conn. ----

U p right 
Stationary Engines, 

Strong, Simple, Safe, and Ser­
VIceable I 

" 8, and 8 Horse Power. 

GRIFFITH & WEDGE. 
Zanesville, Ohio. 

PATENT FOR SALE-Wonderfully Improved Cultiva­
tor, for one or two horses, large prOllts\ at low price . 

Agents wanted. Address S. "EVERY, Wa pole, Mass. 

�O\..UMB[A�OI LER �?\� S E P\.'/ER 
T H E  O N LY P R E V £ �I T I V E  or  I N C R � S TAl ION 
A N D  C O R R O S I O N  - , 
C O L U M B I A  C H E M I C A L W O R K S  

, , !"  � ") f\ ) ,/\, � . "  "'J l "  T r < k. �OGARDUS' PATENT UNIVERSAL ECCEN­
TRIC MILLS-For grinding Bones, Ores, Sand, Old 

rucibles, Fire Clay I Guanos, Oil Cake, Feed , Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 

letc . ,  and whatever cannot b e  ground � other mills. 
tl:�J°{..r�¥��MTow�r:,;c���:or ��s

tJAJ�II�r,'Gl� 
DUS, corner of White and Elm Sts . ,  New York. 

To Roofers, Builders, & Property Owners. 

A complete Rooflnf for !f per square, durable, eco-
nomlcal 'l����1�¥IN,

S8�n.f�a'i ��K�: "r.'l:�:r�I!�ars.  

P. O.��xp84. and� �����; ��e
N.  Y. 

D. ARTlI11R BBOWli II; CO. Fisherville, N.H. 

R, E M OVA L . 
• ••• • 

L. 8lt1ITH HOBART, 
Pre.ldent. 

J. C. MOSS, 
Superintendent. 

D. I. C A R SON, 
General Agent. 

:a, :E  � C> 'V" :E  � 
Prom 6� Oourtlandt Street to 67 Park Place. 

The Photo·Engravlng Company was Incorporated lhy, 
1872, and, by a lIatlent and oteady perSistence, In spite of 
all obstacles, has established a bUsiness which Is perma· 
nent and successful,and now requires the increased space 
and facilities alrorded In our new location . 

Our Relief Plates are now used satisfactorily hy the 
principal pubUshers and manufacturers In every State In 
the Union, over 76,000 of them having been made and diS· 
trlbuted In the past four years. They are produced pho· 
tograpblcally, by a secret method Invented by onr Super· 
Intendent, known as the " MOSS PROCESS," wblch 
differs essentially from all other " processes ' J for mak· 
lng Relief Plates, has been demonstrated to be vastly 
superior to them all, and Is owned and operated solely by 
thp Photo·Engravlng Company. 

Our plates are adapted to all sorts of illustrations for 

boob, newspaperst and catalogues, 88 an excellent snb­
stltute for wood-cuts, costing much leso and being pre­
pared more qulckly. 

They are in bard type-metal, not ' 'bitten t ,  or • 'etched, " 
and should not be confounded w1th etehlngs In zinc or 
other metals. 

. 

They are mounted on blocks type-high, ready for use 
on any type-printing press, require no more " making 
ready " .than any other •• cuts , "  and will wear Bs long as 
any stereotype plates. Electrotypes or stereotypes may 
be made from them In the usual way. 

Messrs. Munn & Co . ,  the Amerloan Tract Society, 
Scribner & Co . ,  D. Appleton & Co . ,  and other prominent 
Publishing Houses are among our regular patrons. 

ITSond stsmp for IUustrated Circular. Please say 
where you saw this. 

These arc the � • 

..... (��[��f .� ... t�:Jf -� .. � "'. and mOflt economical r,:::ds ; Impervious to 
!;-' ..... IiIII�l:"".,. ;--..III!!I!!�IU�JiIIII�PlI c�w.lmSe";,d h;:: oao::,� pies to B. E. H A LE • '" CO.; 66 and 68 Parlr Place, New York. 

Min Purziisi:b; Works Todd & Rafferty Machine Co. 
are the largest In the United State' They make Burr MANUFACTURERS OF 

MANUFACTURERS AND PATENTEES bav­
Ing uoeful articles, suitable for the Hardware Trade . 

and desiring aid to manufacture and Introduce the same 
address P. P. PRATT, care PRATT & Co. ,  BuJralo, N.Y. 
Small samples may be sent, same to be returned If desired Ml1lstones, Portable Ml1ls, Smut Machines, Packers,MI1l The celebrated Greene Variable Cnt·Olr Enlline, Lowe's 

Picks, Water Wheels, Pulleys and Gearing, specially Patent Tubular and Flue Boilers ... Plain SUffe Valve 8ta· 
adapted to flour ml1ls. Send for Catal0f.'e .  tlonary, Hoisting, and l'ortable ",nglne.. Bollprs of all 

J .  T.  NOYE & SO , Bnlralo, N. Y. ��:s6a��::.,�r:�J':',���?���,�n�hi'I���M�gIiI:�� : � ����:'O��LH�!��nT���!n�:t.�SE� PERFECT Agents for the New Haven Manufacturing Co. 's Machin· WIe treatise, showing the present practice, Its adnn-1st's Tools, for Judson' s  Governors and Stop Valves, tages and detects With 25 ftgureB PrIce 10 cents Con NE WSP APER FILE Stnrtevant Blowers, and Dilrerentlal PuIl;.BIOCkS. tinned In No. 4 of SCIENTIFIC AMERICAN SUPPL� 
-:0:-

• �t:::,o�r�E�sd'J�-t\V J�1U¥-:' NE YORK. MENT. To be had at this omce, and of all news agcnts. 
Tile Koch Patent File, for nreservlng newspapers 'D...rometers For showing heat of 

m$�8Zlne., and pam�hlets, has been recently Improved b N i agara .. Y , Ovens,Hot Blast Pipes, 
��U:�c:��d��:NTIF�ZS'K!:'::;C�N 

t:�P�f���WIga:-:; Boller Flues:Nlver-Heated Steams 011 Stills, &c. 
s�Plled for the low price of $1 . 50  b y:  mall, or flo 25 at the Ste am P u m p W 0 r k s HE w. BULKLELh B��"ar::��:�relork. 
? s

CSIil�W�IBax.�imrd'':'V. , ���rd
gll'l�e�ec�:�!gt��� ESTABLISHKD 1826. K ' eVl��'?e�� who wishes to preserve the paper. 

CHARLES B. HARDICK. Portland and eene s Cement. 
IIUNN & co., N o . � 3 A d a m  8 S t r e e t, From the best London Manufacturers. For sale hy 

Publishers SCmNTInc AMERICAN. • BROOKLYN, N. Y. A l'ractdat¥��tfs��:�;':e��efu�:�hS:d'f�r
e� ie'::': : 

BRANCH OFFICE, cor. F and 7th Sts . •  
Washington, D .  C .  

011' TNB 

SCIENTIFIC AMERICAN, 
FOR 18"0, 

THE .OST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 

THIRTY·FIRST YEAR. 

VOLUME XXXIV.-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the first day of January, 
1876, a new volume commenced. It will continue 
to be the aim of the publishers to render the con. 
tents of the new volume more attractive and use­
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 

No person engaged in any of the mechanical pur­
suits should think of doing without the SCIEN 
TIJl'IC AMERICAN. Every number contains from 
six to ten engravings of new machines and inven­
tions which cannot be found in any other publica­
tion. 

The SCIENTIFIC AMERICAN Is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures,Inventlons,Agrioulture,Commerce 
and the industrial pursuits generally; and it is val­
uable and instructive not only in the Workshop 
and Manufactory, but also in the Household, the 
Library, and the Reading Room. Each volume 
oontains hundreds of Notes, Receipts, and Sugges­
tions and Advice, by Practical Writers, for Work­
ing Miln and Employers, in all the various arts. 

TERMS OF SUBSCRIPTION - POSTAGE 
PAID BY US. 

One copy Scientific American, one year . . . .  13,20 
One copy Scientific American, six months. 1 ,60 
One copy Scientific American,thrce months 1.00 
One copy Scientific American and one copy 

Scientific American Supplement, both 
for one year, post-paid . . . . . . . . . . . . . . . . . . 7.00 

The - SclentUle American Supplement. 
A weekly paper, uniform in size with the SCIEN­

TIFIC AMERICAN, but a distinct publication. It 
contains working drawings of engineering works, 
and elaborate treatises on every branch of Science 
and Mechanics, by eminent writers, at home and 
abroad. An filustrated cover protects the hand­
somely printed sheets. Price, $5.00 per annum. 
Single copies 10 cents. 

Remit by postal order, draft, or express. 
Address all letters and make all Post Office or­

dersand drafts payable to 
MUNN & CO. 

3 "  PARK ROW, NEW YORK 

The " Scientific American " is printed with 
CHAS. ENEU JOHNSON & CO. ' SINK. Tenth and 

Lombard-sts . .  Philadelphia, and 59 Gold ... t . ,  N ew-York 

© 1876 SCIENTIFIC AMERICAN, INC.




