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THE ALBION BOILER, 

Thil boiler consists of a shell, fifteen feet high and fifty­
four inches in diameter, suspenqed vertically by four 
wrought iron brackets, placed equidistant near the top of 
the shell, and resting on the brick casing, inclosing the shell 
in a complete oven. The shell is invel!lted on five elghthl!l of 
itl!lAircumference with three lengtbs of outside circulating 
tu1le1! of tw,o inches diameter, the outer and inner rows of 
which run" at an angle of 
about five degrees from the 
vertical lin.e in one direction, 
while the tubes of the mid­
dle row crols them at the 
lame angle in the opposite 
direction; these three syl­
tems of circulating tubes 
are respectively 13 feet 10 
inches, 12 feet 10 inches, 
and 11 feet 10 inches in 
length, having 23 tubes in 
each set, In addition to 
these sixty . nine outside 
tubes, carrying the heated 
water from the bottom to 
the top of the boiler, there 
are seventy-five inside fiues, 
of two and a half inches 
diameter, and of an ave­
rage lengtb of ten feet, run­
ning from tbe top 'of the 
boiler into a sheet whi�h 
forms the top of the smoke 
box chamber, and carrying; 
the products of combustion 
from the top of the oven, 
tbrough 'the boiler, into tbe 
chimney, abollt five feet 
above the fire place', 

Directl,.. _der the head 
of the builer and top. fiue 
sheet are pllcE d three in­
side tubes running across, 
and each connecting with 
two of· the outside circula­
ting tul!Jes, which are per­
forated with small holes 
on the upper surface, so &8 
to throw water 'against the 
underside of the head or 
top fiue skeet, and upon the 
fiues inside the boiler. 

This construction will be 
readily followed in the an­
nexed engravings, Figs. 1 
and 2 showing tne interior 
of the boiler in perspective 
and section, and Fig. 3, in 
plan. 

The products of combus­
tion rise up the outside of 
the shell, around the circu­
lating tubes, then from the 
top of the oven descend 
through the fiues inside the 
boiler, to the smoke box 
chamber, and thence rise up along one fourth of the outside 
of the shell to the stack immediately above it, the draft in 
which is regulated by a sell-acting damper. 

The water is carried about four and a half feet below the 
top of the boiler, and the interposition of the smoke box 
chamber compels the rapid circulation of the heated water 
through tbe outside tubes, which inject it against the head of 
the boiler and the fiues i.lide, whicb, to some extent, super­
heat the steam, &8 the products of combustion are practically 
exhausted before entering tbe chimney. The total amount 
of heating surface is 1,150 I!Iquare feet. 

On May 29, 1873, Mr. H. Robinson, steam engineer, of Bos­
ton, made a careful trir.I at the Albion Print Works, Con. 
shohocken, Pa., of twelve houri evaporation with this boil­
er, which, with feed water at 75' Fan. and steam at 53 
pounds pressure, we are informed, resulted in the actual 
evaporation of 10'231 pounds of water for each pound of 
combustible. Uompared with other experiments, where the 
water is taken at 212' Fah, and evaporated at 212', the result 
of the Albion boiler i(equal to 11 '937 pounds of water from 
and at 212' Fah. for each pound of combustible consumed, 
This trial was made with a clean grate, the fire having been 
extinguished several hours, and a fresh fire started, 

On the 17th June, 1878, a lecond trirJ was made by Mr. W. 
Barnet Le Van, of Philadelphia, assisted by Mr. H. S. Robin­

tloa; this WAil t4e trIe.l of the AlblGIl boiler ill actual pract i 
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cal work, and was continued for eight hours, including the 
dinner hour, when the works were stopped. The fire was 
takeu at a certain thickness, and at the termination of the 
trir.I was left in tbe same condition as at the commencement 
Tbis eecon,d trial showed II.S an actual working result the 
evaporation of 9'585 pounds of water, at 78' Fah" by one 
pound of coal consumed, being equal to the evaporation of 
11'195 pounds of water from and at 212' Fah., for each pound 

THE ALBION BOILER. 

of combustible consumed, being about six per cent less than 
on the former occasion, no doubt due to the fact that the in­
terruption oftbe dume: hO\l.f oCClI>l!ioned a very material loss, 

[Ia per AnnDln. 
IN ADVANCE-

as the works were stopped and much heat was lost up the 
chimney ; and this test being intended for practical daily 
work, the fiues had not been special!y cleaned out. It shows �ererthelesB a very large evaporation per square foot of heat. 
lDg surface and per pound of fuel conlumed. 

This boiler, we learn, has been in satisfactory operatiOR at. 
the Albion Print Works for upwards of three years. Four 
boilers are in use at that establishment. The circulation is 

claimed to be as nearly 
perfect as possible while 
the space occupied is 
small, and the method of 
exhausting tbe heat com­
pact and complete. The 
boilers, it is also stat£d, 
have always been entire­
ly free from Bcale, and kept 
in order without expenee. 

For further information 
as to terms and price, ap. 
ply to J. Eberhardt, agent, 
Albion Print Works, Con­
shohocken, Montgomery 
county, Pa. 

..• ,. 
DeveloplDent oC Heat 

by Friction of" 1.1-
quid. al[aln.' Sollda. 

The energetic absorp-
tion of a liquid by a po­
rous body is accompanied 
by an elevation of tempe. 
rature, probably resulting' 
from the friction of the 
liquid against the interior 
of . the capillary canals 
against which it passt'l!. 
M. Maschke gives, in Le� 
Morule&, numerous m_ 
sures of this increased 
temperature, obtained by 
causing amorphous silicll. 
to absorb various liquids. 
AmoDg th e  cases consid . 
ered were: Amorphous si­
lica first wet and then 
dried at a moderate tem­
perature so as to contain 
no more than 1:9'8 per cent 
of water, treated witb 
water; silica at 18 per 
cent water. with water; 
silica dried, with water; 
silica calcined, then ex­
posed to moist air (22. 68 
per cent H.O), with wAter ; 
silica calcined, then ex­
posed to very humid air 
(28'24 per cent H20), with 
water; silica calcined and 
cooled with sulphuric 
acid, treated sometimes 
with water, or benzine, 
almond oil, concentrated 
sulphuric caid, or alcohol. 
The experiments lasted 

each fram 10 to 4{j minutes, the thermometers, suitably ar. 
ranged, showing the increase of temperature at their close. 

The investigator operated at a normal temperature of about 
60' Fah. The elevation observed varied in the majority of 
cases from 1'8' to 14'4' Fah. In calcined and dry silica, 
treated with concentrated sulphuric acid, the thermometer 
rose from 63' to 92'6'. In one part of calcined silica mixed 
with 32 parts of alcohol, the increase was from 55'4' to 78'8°. 
Quartz or powdered glass, treated in the same manner 
as the silica, gave no appreciable increase of heat. 

• •••• 
A MASS CONVENTION OF MILLERs.-The first annual meet­

ing of the Millers' National Association is to be held at t:5t. 
Louis, Mo" on June 3rd. All persons interested in the milling 
business are invited to attend. A large attendance is expected; 
and by the interchange of opinions, addresses, etc., much 
valuable practical information will doubtless be elicited. 

•••• • 
PRESERVING WOODEN TAPS FOR CASKS.-The articles should. 

be plunged in paraffin heated to about 248' Fah. until no air 
bubbles rise to the surface of the melted material. They are 
then allowed to cool, and the paraffin is r�moved from the 
sudace, when nearly congealed, by thorough rubbing. Taps 
thus treated, it is said, will never split or become impregnated 
with the liq uid, and may be used in casks containing alcoholic 
liquors. 
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IIUSCULAR 1I0VEIIENT WITHOUT LIFE. 

" We find no motion in the dead," says the first of Tenny. 
son's "Two Voices," clinching his argument as with an 
a1'\om. The converse of the proposition, that where there 
is motion there must be life, is equally an article of popular 
belief. E�pecially is conscious life inferred when the mo· 
tion imitates voluntary movements. A coffin, for instance, 
is opened for a last look at the features of a dead friend 
before tke remains are removed from the receiving vault to 
the grave, and the body is found completely turned over; 
or the hands, no longer crossed upon the breast, expressing 
"long disquiet merged in rest," are so displaced as to give 
unmistakable proof of continued motion. The thought 
that life must have directed such movements adds to the 
pangs of bereavement the keenest regret and anguish; and 
too frequently the mournH has borne away a self inflicted 
brand of Cain. The idea of returning consciousnelll and a 
second death within the coffin in consequence of too hasty 
burial is too horrible to contemplate; and the faintellt sue 
picion that one has been the cause of such a dreadful fate to 
another is full of unutterable bitterness. 

To those affiicted in this way, and those who fear such a 
fate for themselves, it must be a consolation to know that 
muscular movements are by no means valid evidence of life. 
We do find motion in the dead. Indeed, for one cl&lls of 
muecular actions, at least, arrest of motion seems to be 
rather an accidental than a necessary attendant of death. 

The persistence of motion in decapitated snakes, turtlet, 
and other low forms of life is familiar to every one. It is 
commonly explained. by the relatively large nervous ganglia, 
independent of the brain, of such creatures. But it appears 
that many if not all muscles may contract without that 
stimulus of nervous action, with which alone we associate 
the possibility of conscious life. A striking illustration is 
given by Dr. Brown.Sequard in the CRse of two decapitated 
men. The arms were cut. off; and for thirteen or fourteen 
hours, their muscles contracted in response to irritation by 
galvanism or mechanical stimulants. After that length of 
time,all signs of life had disappeared. He then injected the 
blood of a man into one of the arms and the blood of a dog 
into another. Local life was restored in both; the muscles 
became irritable, and the strength of contraction, extremely 
powerful. In the arm in which human blood had been 
injected, the contraction was stronger than during life; yet 
the nerves remained quite dead. 

On another occasion the same observer kept the eye of an 
eel, removed from the body, at a temperature of about 36° 
to 40° Fah., for a period of sixteen days, By that time the 
eye was in almost complete putrefaction, yet the iris con· 
tracted when exposed to light. Nervous action was impos' 
sible, and muscular fibers themselves were considerably al· 
tered ; yet they acted. 

It is in connection with the rhythmical movements of the 
heart and other organs, however, that the most striking proofs 
of muscular action independent of the nerve centers, are 
found. The diaphragm, for example, may be separated com· 

pletely from the. spinal chord without interruption of its 
rytbmio action. Bimilady the �rt of a dog bas eontinued 
to beat for forty.eigbt hours after its remonl from the ani· 
mal, and there is reeorded the 0¥6 of a man at Rouen whose 
heart was found to beat for thirtY'lix h01llll after the death 
of the body by docapitation. "I dare say," observet Dr. 
Brown.Sequard, "tbat the great cause why we lee thoaeor­
gans stop at death so quickly is that the phenomena of 
arreet of tbeir activity bave taken place at the time of death," 
the phenomena of arrest, we may add, being quite independ. 
ent of the cessation of life. Other observers have demon· 
strated the rhythmio action of numerous other organs in man 
and the lower animals: motions that persist after, not death 
merely,but the entire separation of the parts from the rest of 
the body. Indeed Dr. Brown-Sequard claims to kave found 
that rhythmical motion is a common property of all contrae­
tile tit:!'sues, but one which shows itself only under certain 
conditions, different from the ordinary circumstances of 
life. 

. 

Still more remarkable is the fact that motions closely 
mimicking voluntary movements can go on in the absenoe 
of conscious life. 

Dr. Sequard mentions a case in which he was called to see 
a man who was thoroughly dead of oholera,yet who pe'rsisted 
in certain complicated movements distressingly suggestive of 
life. The dead man would lift up his two arms at full 
length above his face, knit the fingers together as in the at· 
titude of prayer, then drop the arms again and separate them. 
These movements were repeated many times, with decreas· 
ing force, until at last they oeased. To persons not knowing 
what may take place in the human body after death, these 
singular movements, o1>eerves the Doctor, must certainly 
have looked as if the will power had been directing them. 
In fact the family and friends all thought the dead man alive, 
and many tests had to be applied to CQIlvince them that death 
had really taken place. 

It is worthy of notice in this connection that it is generally 
with the victims of cholera and other sudden and violent 
diseases that P08t mortem movements are most common, 
and consequently the suspicion of premature burial most 
likely to arise. That such movements are wholly independ. 
ent of life was demonstrated beyond a doubt by Dr. Dowler, 
of New; Orleans, who adapted the heroic expedient of cutting 
off the limbs of patients, dead beyo� hope of recovery from 
oholera and yellow fever. Notwithstanding their separations 
from the nervous center,the amputated limbs continued their 
seemingly voluntary movements. Whatever may have 
caused them, it is evident that these imitations of life were 
not due to anything that could be as.ociat�d with conosiolls' 
nesl. 

• • • • •  
DISCOVERY O F  THE CAUSE O F  T HE  ZODIACAL itIGHT. 

Professor � rthur W. Wright, of Yale College, comtlauni. 
cates to the American Journal of &ie.1UJ6 and Art8 a valu"ble 
paper on "The Polarization of the Zodiacal Light," in which 
the experiments of the investigator are detaUed, and results 
given which will pl"Obably set at rest the moot question &II 
to the nature of that celestial phenomenon. TJie zodiacal 
light is a faint nebulous ra.diance, which, at certain seasons 
of the Y6M', and especially within the tropics, is seen at the 
west after twilight is ended, or in the east before it ball be· 
gun. The luminosity ill conical in sbape, the breadth of the 
base varying from 8° to SO° in angular magnitnde, and the 
apex being sometimes more than 90° in rear of or in advance 
of the sun. To account for this appearance, several theories 
have beeB advanced. Cassini believed it a lenticular 1I0lar 
emanation ; Kepler considered it the. sun's atmosphere, and 
Maeran, a reflection from the latter stretched out into a flat· 
tened spheroid. Laplace declared the phenomenon to be a 
nebulous, rotating ring, situated somewhere between the or· 
bits of Venus and Meroury; and Chaplain Jones, U.S,N., 
whose examinations into the subject have been the most ex­
tensive on record. also believed it a nebulous ring, but con· 
tinuous, and not located &II stated by Laplace. Professor 
Wright's deductions, ... will be lleen, fail to agree exactly 
with any of theBe views. 

But few attempts, it appears, bave ever been made to de· 
termine whether or not any portion of .the ligh.t is polariz;ed, 
and up to the present time, knowledge on the subjeot h&ll 
been uncertain and contradictory, pointing either to the idea 
that the rays are not polarized at all, or tbat the proportion 
of polarized light ia so small as to render it nearly impossi. 
ble to be detected. Professor Wright, becoming convinced 
that the difficulty should be ascribed to the imperfections of 
the instruments employed, constructed a new apparatus, con· 
sisting of a quartz plate, cut perpendicularly to the axis and 
exhibiting, by polarized light, an unusual intensity of color. 
It is a macle, the body of the plate consisting of left handed 
quartz, through whioh passes eccentrically a band of right 
handed quartz, bounded by two intermediate strips of differ· 
ent struoture. Plajl(ld betwe�Jl two Nicols, these strips ap· 
peared as bands.of oolor, upondark'or light gro�nd according 
to the turnin&, of the prisms. ThiA,plate, mounted in a tube' 
with a Nicol, formed a polariscope of extraordinary sensi. 
bility, and the first favorable. opportunity to test its powers 
on the zodiacal light was improved. It W&II almost imme· 
diately found to indice-te the existence. of llgp.tpolarized in a 
plane passing through the sun; and hlno inStaflce, when the 
sky was clear enough to render the b�da, vi��b)ll, did their 
position, as determined by the observa�{oJl, fap .to agree with 
what would be �U:lred bY: poa,izat,ion, . tn;. the plane above 
noted. Not the sllglltest trace of b&Dds w,s ever seen when 
the instrument was' directed to other portiona of the sky. 
The observations took place on clear, cold nights when the 
moon W&ll absent. The polarization, it W&ll also proved, did 
not arise from faint vestiges of twilight, the reflection of the 

odiaealllght itself in the atmospilere, or from impurities in 
the latter. 

Further experimenting wall a� once proceeded with to de. 
termine the percent&IJe of light polarized, and it gave, as tae 
mean of numerous determinations, the angle 36 '6° cor. 
responding to a proportion of 16 per cent; 15 per cent, Pro. 
f_or Wright thinks, may be safely taken as the true value. 

The fact of polarization implies that the light is reflected, 
either wholly or in part, and is taus derived originally from 
the sun. No bright lines were found in the spectrum, nor 
could any eonnection be traced between the zodiacal light 
and the polar aurora. This is important, as exclnding from 
the possible causelrof'1;he 'light the luminosity of gaseous 
matter, either spontaneous or due to electrical discharge, 
Further, it cannot be suppoeed that the light is reflected from 
masses of gas or from globules of precipitated vapor, as the 
latter, in empty space, must evaporate, and the former expand 
to too low a density to produce any effect on the rays of 
light. Hence, Professor Wright concludes that the light is 
reflected from matter in the solid state, from innumerable 
small bodies revolving about the sun in orbits, of which 
more lie in the neighborhood of the ecliptic than near any 
other plane p&llSing through t}le sun. These meteorites, 
which arl" in all probability similar in character to those 
which fall upon the earth, must be either metallic bodies or 
stony masses. If we accept Zollner's conclusion. that the 
gases of the atmosphere must extend through the solar sys. 
tem, though in an extremely tenuous condition in space, the 
oxidation of metallic meteoroids would be merely a question 
of time. Th�y would thul become capable of rendering po. 
larized the light reflected from the plane, and the same effect 
would be produced by those of stony character. In order to 
ascertain whether the proportion of polarized light, actually 
observed, approached in any degree what might be expected 
from stony or earthy m&llses of a semi· crystaline character, 
with a granular structure and surfaces more or less rough, 
a large number of substances were submitted to examina. 
tion with a polarimeter; and the results showed that, from 
surfaces of this nature, the light refleoted has in general but 
a low depth of polarization, not greatly different in average 
from that of the zodiacal light. 

The nature of the phenomenon, as discovered by Professor 
Wright, may therefore be summarized as follows: It is po· 
larized in a plane pal!8ing through the sun, to the amount of 
about 15 per cent. The spectrum is the same &II that of sun· 
light, except in intensity. Its light is derived from the sun 
refleoted on solid matter, which consists of small bodies reo . 
volving about the sun in orbits crowded together toward the 
ecliptio. 

------------•• H •• � ••• � ________ __ 
A PROPOSED TESTING LABORATORY. 

Professor R. H. Thurston, of the Stevens Institute, has 
suggested a rea11y excellent idea, which will be of great be · 
nefit to the entire country. He proposes, in a letter to the 
trustees of the above named college, a copy 01 which we 
bave recently received, to establish a department "to be de. 
voted espeoially to experimental investigations having a di· 
rect and practical bearing upon questions arising in the course 
of regular business." That is, a testing laboratory is to be 
organized, to which manufacturers, for instance, may send 
material which they propoeQ to purchase, and have its value, 
properties, etc., carefullr determined; and where officers of 
raUroads may obtain dynamometrio determination of the reo 
sistance of trains, efficiency of locomotives, and value of fuel 
and lubricants; and where iron and steel makers may find a 
recognized authority which will afford them full and accu­
rate knowledge regarding the chemical constitution, physical 
strncture. eto., of their prQducts. These are but a few of the 
very manifest uses for which such an establishment could be 
employed by the business community with the greatest bene· 
fit, and we doubt not but that the reader will be able from 
hiB individual experienoe to sugg9st many others. 

It is designed to comprise the most powerful testing mao 
chines, the most delicate instruments, and the best ferms of 
apparatus, to be UDder the direct control of a very able body 
of scientists. Professor Thuraton himself, we notice, volun· 
teers to &IIIIume the dlreC\\�, and to carry out the details of 
the' �rganiz .. tion. This is decidedly a C&IIe of the right man 
in the right place, and the trustees of the Stevens Instituttl, 
in their ready acceptance of Professor Thurston's viewil and 
offers, evidently are impressed 'With the same belief. 

These gentlemen, in their reply, promise to accord all ne· 
cessary space, and to render every assistance in their power ' 
As the originator of the scheme says tbat there will be no 
difficulty in securing sufllcient capital, from business men to 
be benefited by it, to purohase the necel!8ary outfit, or even to 
create lIuch an endowment as would insure the independent 
support of the laboratory, we may regard the enterprize as an 
accomplished fact, reEluiring only the time necessary for its 
practical establiehment to place the community in full pos· 
lession of its advantages. 

• • • • • 
HOB'. DAVID A. WELLS AND THE FRENCH INSTITUTE . 

We notice with much gratification the elevation of Hon. 
David A. Wells to the vacancy in the liat of foreign asso· 
ciates of the French Institute, caused by the death of John 
Stuart Mill. Membership in the Institute is regarded through. 
out Europe &II one of the highest distinctions to be labored 
for by literary and scientific men, and only a very limited 
number of persons, who must have become distinguished in 
science, literature, or art, are admitted to its councils. The 
honor, in the present instance, is enhanoed by the fact of Mr. 
Wells being chosen &II the peer of the great thinker lately 
deceased; and that it is a well merited one, need not be told 
to the many who are familiar with his 1ea.rn�d �d able wrj. •. 
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tingll. The latter have long been held in the greatest esteem 
by the firllt political economists in France and England. Of 
his reports on local 1axation, to the legislature of this 
State, one hundred thousand have been printed in England 
and distributed �hroughout Europe. Soon after the German 
war, the French legislature caused Mr. Wells'report on: tax­
ation of 1869 and hill New York report of 1870 to be trans­
lated and printed all public documents. 

••••• 

FROII CHAOS TO CORAL. 

Many of our readers doubtless have noted, perhaps during 
the study of experimental chemistry, that ailver when melted 
and afterward allowed to IIOlidify in an earthen erueible will. 
as it cools, aS811me a brisk effervescence. The mass bub· 
bles and .wells; small particles are thrown out of the pot, 
and, in fact, a miniature volcanic 'eruption is reproduced: to 
complete the retlemblance to which" the. mV41r, when solid, 
appears covered with little coneapierced at the center, _11-
latlng the form of volcanoea. Thil phenomenon, however, 
we can easily account for from the knowledge that PBes are 
absorbed not only by liquids at the ordinary temperature, but 
by melted bodies. The silver absorbs oxygen, which it 
abandons on cooling; the more sudden the latter, the greater 
the disengagement of the gas; while, on the other hand, if 
the metal be allowed to get cold slowly, the oxygen eSC1'pes 
insenllibly and hardly disturbs the surface. Melted litkarge 
also absorbs oxygen, and similarly abandons it. A like abo 
sorption takes place in the combustible galles which are 
found in the furnaces for melting metals, and recent investi­
gations in France have proved that cast iron after cooling 
retains a notable quantity of gail, especially of ca.rbonic oxide 
and hydrogen. 

While, however, totally melted bodies absorb gases and 
reject them at the moment of cooling, the same bodies, when 
simply softened by the action of heat (though absorbing 
gasell as before), retain the gases after becoming cool, and 
give them off slowly under the infiuen;)e of a new elevation 
of temperature and of an almost perfect vacuum. These 
facts are not only very curious, but are of considerable im· 
portance from a geological point of view. 

Volcanoes, it ill known, when in eruption emit various 
gases: first hydrochloric acid, sulphuric acid. and hydrosul. 
phuric acid; later, the carburetted hydrogens predominate; 
and finally appears a disengagement of carbonic acid, which 
lasts for centuries. The volcanoes of Auvergne, in France, 
have been extinct for thousands of years, and yet springs 
charged with carbonic acid are abundant in the vicinity. There 
ar" other well known instances, such as the celebrated Dog 
Grotto, near Naples, so called bom the practice of lowering 
unhappy dogs into its depths to see them overcome by the 
deleterious gas , and the Gue'/Jo Upaa or poisonous valley of 
Java, where the atmosphere is so deadly that the soil is said to 
be covered with the bones of animals and of men who have 
died from its effects: in both of which the discharge of gas 
has existed from time immemorial. Humboldt counted 407 
volcanoes on the earth, of wbich 225 only were active. This 
latter number has since been increased to 270, of which 190 
are on the islands or shores of the Pacific. The majority of 
volcanoes are situated near the great fracture which extendll 
along tbe coast of the American continents, and is prolonged 
to Kamschatka, to Japan, and as fllr as Java and Sumatra; 
others are located in New Zealand,N ew Britain,the New Hebri· 
des, New Caledonia, and, in the antarctic regions, Mounts 
Erebus and Terror. The quantity of carbonic acid disengaged 
by tbese vast furnaces is enormous. Boussingault estimates 
it at 95 per cent of their entire gaseous emission, and tbis 
has been verified by Bunsen in investigations upon the emis· 
sion of Mount Hecla. Here then is an immenle and appa. 
rently inexhaustible series of reservoirs, wbich forms the 
source of a large amount of the carbonic acid in the world. 
It remaina to examine how tbis supply was generated, and 
the theory which has been proposed is readily followed. 

When the earth cooled down from its molten state, the 
various substances, which were maintained separate by the 
excessive temperature, became united according to their reo 
spective affinities: hydrogen and oxygen formed water; oxy­
gen and carbon, cllorbonic acid; chlorine and sodium, lea salt, 
and so on. The incandellcent rocks, however, wbUe lltill 
liquid, found themself'eS in contact with a dense atmosphere 
containing variou8 gasell, which they abJorbed in exactly 
the Bame manner as we have It/I.ted the allver and litbarge 
to act as regard. oxygell, and iron, in reference to carbonic 
oxide and hydrogen. Further, it was posBible that these 
rockll should become charged in a greater degree with car· 
bonic acid than with other gases existing in tbe atmosphere, 
through the action of a relative affinity, just as the melted 
silver absorbs oxygen instead of nitrogen, though both are 
present in the same atmosphere. As commotions on the 
surface of the globe were frequent in its transition I!tate, the 
rocks were perpetually changing places. Vast masses would 
be engulfed, to be replaced by others rising from the c:'epths, 
and so an incredible quantity of carbonic acid became oc· 
cluded in their substance. As these rocks 1!I0lidlfied, tbe 
carbonic acid slowly escaped; and if, as is proved, with rea­
sonable probability, there still existllin tbe interior of our 
globe an incandescent maSIl which is constantly cooling, here 
then is the source of the disengagement of the gaa which, 
escaping through the volcanic apertures, mingles with our 
atmosphere. 

It is curious, in thus tracing the part which the extinct 
volcanoes play in the economy of our globe, to note how per· 
fectly the migration, which the carbonic acid that they evolve 
may assume, illustrates the truth of the indestruct.ibility of 
matter. First found in tbe primitive atmosphere of our 
earth, it became.absorbed by the incandescent rocka, and reo 

mains buried in their depthll for thousand8 of years. Little 
by little, however, as its captors become colder, it makes itll 
way from its subterranean prison, and escapes into our at­
mosphere. Its liberty is, however, of short duration, for 
the rain again seizes it and carries it perhaps to the rivers, 
and the latter to the sea. From the water it is wrested by 
lime to fOim a carbonate, which minute animalculre-the 
coral insects, working tirelessly century after century-build 
first into a reef and then Into an island, forming perhaps the 
nucleus of a new continent, to be eompleted in the ages far 
in the future. 

••••• 
ART AIIONG THE ASHANTEES. 

'Fhe thousand ounces of gold gathered in such haste by 
King Koffee, as the first instalment of the indemnity de­
manded by his English conquerors, furnish many curious 
and striking illustrations of the artistic development of the 
native goldsmiths. Their skill in working gold-which ap· 
pears to be the most common metal of tbe country-seems, 
indeed, to be fully equal to that of the best European artists, 
while their fertility in invention is simply wonderful. 

Among the larger articles brougbt away by the English is 
a buman bead of maasive gold, nearly five pounds in 
weight: a gbastly object, apparently representing the head 
of a victim gagged for sacrifice. Of a more pleasing cbar­
acter, and more to be preferred as works of art, are two 
heavy golden griffins, said to have been broken from the 
King's cbalr of state. There are besides, many badges of 
office of different styles, some of them massive fibulre of 
wrought gold, like ihose worn by the heralds sent by King 
Koffee to treat with the English commander, others of vari· 
ous patterns according to the office of tbe wearer. Tbat of 
the King's chamberlain, for example, is distinguished by 
padlock and keys; the butler'S, by cups and bowls, all of 
solid metal, and, for the most part, castings of exquisite de· 
sip. 

In addition to these great badges, each of which contains 
many ounces of pure gold, tbere are fetish caps ornament 
ed with gold in repou8soo work, tbe golden tops of umbrel· 
las and sticks of office, grotesque lions for the heads of scep· 
ters, golden jaw bones, thigh bones, and skulls, a large sa· 
crificlal knife with a golden handle, and many indescriba ble 
object8 wbich doubtless served their purpose in the fantas' 
tic ceremonies of fetish worship. 

Smaller in size but not inferior in workmanship is an in 
finite number and variety of objects of native design, 
besides numerous imitations of the gold work of other 
nations and ages: bracelets, some so heavy as to be a bur· 
den, others of exceeding ligbtness and delicacy: necklaces, 
chains, pendants, brooches, and rings of curious yet beauti· 
fJll ilbape. 

The imitated articles give a striking indication of the skill 
with which the native workmen copy everything that comes 
to them from the outer world. Thus there are golden pad· 
locks, buckles, bells, and even watch keys, whose uee must 
have been unknown. Not the least curious are several 
copies of reliquaries, left, perhaps, by Roman Cat,bolic mis­
sionaries in that benighted land, and reproduced in gold by 
the native workmen, with a faitbfulness and delicacy wbich 
a Chinese migbt envy. Among tbe brooches, pendants, 
badges, rings, and 80 on, there are fOnDS whieh are almost 
facsimiles of early Indian ornaments; others approacb 
Egyptian styles: 8till others, Scandinavian and Anglo Saxon 
types. The whole world, in fact, bas been laid under trib­
ute and the relics hoarded in tbis out·of.the·way region. 

Some of the articlell are quite new, and still bave clinging 
to them the nne red loam in which they were cast. Others 
are old and worn, and bear traces of frequent patchings and 
solderings. One of the most remarkable of the ancient 
pieces is a finely chased Ileal ring, the signet being made of 
an ancient Coptic coin. Two other rings w�re evidently 
copied from early English betrothal rings. Some of the 
necklaces and cbains are formed of beautiful shells repro· 
duced in gold, wbile others represent seeds and fruit. In 
every case, tbe design is individual and tbe beauty of the 
workmanship refreshing to see, in contrast with the machine· 
made jewelry worn by modern civilized belles. 

Tbe most notewolthy object in silver brought from Ashan­
tee is an enormous belt or baldrick, to be hung over the 
neck by a massive cbain, crossing the breast diagonally. 
From the belt depend seven or eIght silver sbeaths for 
knives. the U8e of which it ill not difficult to imagine. 

••••• 
BURIAL IN THE SEA. 

Tbe disposition of our dead is a problem so important 
that any contribution towards itl solution should be weI. 
comedo Ordinary inhumation is manifestly objectionable 
on sanitary grounds. Tbe pollution of the air we breath 
and the water we drink is enough to condemn the practice 
in densely populated countries. The Italian suggestion of 
casting the bodies into one common charnel house, basten. 
ing decomposition by caustic alkalies, is repulsive; tbe min. 
gling of the good and the bad, the rich and the poor, offends 
our moral and social tastes; and then too we fear some one 
in this utilltarian age would propose, and some agricultural 
legislature carry out, the idea of using the compost as a fer. 
tilizer. The best modification of separate burials in the earth 
is the use of hydrated oxide of iron to assist the destruction 
of the body; but even tbis is not entirely free from the 
hygienist's objections. In spite of the utmost precautions 
(which in practice would seldom be carried out), the air and 
water would be more or less contaminated. The pagan plan 
of crematIon has something in its favor, but much against it. 
The establishment of furnaces for the conversion of our de· 
parted friends into gases and ashes is too infernal to be 
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popular; and we are not so sure that the atmosphere would 
be any the better for breathing or smelling, should the prac· 
tice become general. 

To those who object to earth burial for the sake of the 
living, and to the roasting process on other grounds, we now 
propose a third method, which certainly has the merit of 
escaping the disadvantages of the other two. We mean 
burial in the deep sea, wbich, for the want of a better worli, 
we will call tballatapby. Let a steamer for the purpose-a 
fioating hearse-transport the dead at least a hundred miles 
from land and commit them to the depths. The coffin, 
whetber of metal or wood, should be perforated with small 
holes and weighted. Is any one shocked? We doubt if be 
can tell why. Banish tbe idea of sharks; they belong to the 
coast. The deep sea fauna is made up of low and harmless 
forms of life-sponges, rbizopods, diminutive molluscs, and 
tbe like. Tbe dead would never pollute anything of which 
the living partake. Do you prefer to commit the relics of 
your departed friends to their "kindred elemen ts 1" It is far 
more appropriate to lay them in the bosom of tbe ocean taan 
to inter them in the land-dust with dust; for the average 
man consists of 881bs. of water to 66 of solid matter. Nor 
need any one be troubled about the resurrection; for we are 
assured that "the sea shall give up its dead." We say then, 
especially to tbe great maritime cities like New York and 
Boston, London and Liverpool, away witb patent furnaces 
and crowded cemeteries, and find rest in the unlimited bnrial 
place wbich Nature has provided. J. O. 

••••• 

REGULATING THE SPEED OF AN ENGINE. 

We have received a neat little pampblet*from the J. C. 
Hoadley Company, of Lawrence, Mass., givin g the results of 
experiments in regulating the speed of an engine, first by 
means of a variable cut.off, second, by throttling tbe steam, 
controlling mechanism being actuated in each case by the gov. 
ernor. It is scarcely necessary to say tbat the results are large­
ly in favor of tbe variable cut· off: It is easy to understand wby 
this should be so. 

When a cut·off is employed, steam of nearly the boiler 
pressure ill admitted to the cy linder; and the admission valve 
being closed before the piston has completed its stroke, only 
a portion of a cylinder full of steam is used. On the other 
hand, when the steam is tbrottled, its pressure ill reduced be. 
lore admission, and a cylinder full of steam is required. In the 
pampblet referred to,quite a number of comparisons are given, 
and statements are made in regard to the amount of coal and 
water required for horse power per bour in each case. There 
is no account of the manner in which the experiments were 
conducted, nor is it stated wbether they were made by memo 
bers of the company or by disinterested experts, both of which 
facts will tend to lessen tbeir value, in tbe opinion of many. 
Tbere is little doubt, however, of the truth of the principal 
statement,that under ordinary circumstances an engine with a 
variable cut· off will be more economical tban one in which ' 
the valve is arranged to cut off at a fixed point, all regulation 
being effected by throttling the steam. 

••••• 
THE MAGNETIC EQUIVALENT OF HEAT. 

Tbere has recently been devised, by M. Cazin, in France, a 
thermomagnetic differential apparatus, by means of which, 
it is stated,tbe absolut�quantity of heat engendered by mag. 
netism may be measured; in other words, the magnetic 
equivalent of heat may by its aid be determined. The in· 
vestigator, after observing the thermic effects of magnetism 
on the core of a rectilinear electromagnet, around which the 
wire is rolled in alternately opposite directions, IlO as to pro. 
duce several poles, enunciates tbe following law: "Wben 
the alternate spirals, constructed by the wire, have the same 
dimensions, and when tbey divide tbe magnet into several 
equal portions (tJoncameration8).the quantities of heat created 
in ihe iron core at the opening of the voltaic circuit are in. 
versely proportional to the �quares of the number of divi. 
sions,the otber circumstances not changing." For example, 
four similar bobbins are disposed around a cylindrical iron 
tube at equal diatance8 apart, tbe tubt. extending a sbort 
length beyond the outer coils. In establishing tbe commu. 
nications, there is obtained, witb the same total length of 
wire and the same total number of points, one, two, or four 
divisiou.: the quantities of heat decrease as tbe numbers, 
t,-h. 

In order to measure tbis heat, M. Cazin has constructed a 
kind of differential air thermometer, in wbicn air rellel'Voirs 
are used. Two or three thousand interruptions of the elec­
tric current produce, with an ordinary battery, a calorific 
effect very plainly measurable. By dividing the pressure 
observed by the number of interruptions,and making a small 
correction analogous to that employed in calorimetry in tak­
ing account of the cooling action of adjacent bodies,the ther. 
mic effect of the magnetism is obtained. 

••••• 

RECENT BOILER EXPLOBION.-A correspondent in Lex· 
ington, Ky., sends us an account of a boiler explosion in tbat 
place. Considerable damage was done to the building in 
which the boiler was situated, and two horses were killed. 
The boiler was quite old, and the steam gage was very de­
fective, according to our correspondent's statement; so it 
seems quite probable that the explosion occurred from ex· 
cessive pressure. A steam gage tbat shows 45 pounds 
pressure, when the actual pressure is 100 pounds per square 
inch, with a so-called safety valve to correspond, and a care 
less and ignorant man in charge of the boiler, offer very 
favorable conditions for an explosion. 

'Comparatlve Ecohomy of Replatlon,by Variable Cut· on and by Tbrot. 
tle Valve, a8 Exemplllled by Indicator DjagJl8me from englnee bunt by the 
J. C. Hoadley Company, Lawrence. Ma ••. 
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DEVICE FOR l'REVEBTIBG HORBES FROK CRIBBING. 

Cribbing by horses itl a peculiar habit, or perhaps disease, 
which seemingly impels the animal to gnaw its manger, seize 
hold of objects with its teeth, and, by the action of the lao 
rynx, to suck in air until a very uncomfortable as well as 
unsightly condition is the � result. In the invention repre· 
!ented in our engraving, Mr. A. Stilwell, of Dwaar's Kill, 
N. Y. , supplies a mechanical arrangement which, he consi. 
ders, will prevent the difficulty. 

The device is suitably secured to the headstall by a me· 
tallic strap, A, on which are formed arms, B and C, at right 
angle.. Witll. the latter connects a bent lever, D. the inner 
end of which, terminating just forward of the larynx of the 
animal, is provided with a number of sharp spurs. Att,ached 

to this lever are curved bars, E, the inner extremities of 
which extend to the same point, and have semicircular 
flanges which, rising above the spurs, prevent the latter from 
pricking the horse so long as the animal remains quiet. The 
moment, however, the cribbing action distends the larynx, 
the latter, expanding, presses upon a cross, F, which ,  being 
pivoted to the curvtd bar, E, and also to the arm, C, pulls 
on the short arm of the lever, D, thus 1ifting the points, which 
pnnish the horse until he desillts. The machine is made of 
iron or other suitable material, and weighs some six ounces. 

• ••• • 
Hint. Cor the C are oC Horses. 

At a recent meeting of the Farmers' Club of the American 
Institute in this city, Mr. Q. W. Johnston read a paper on 
" The Horse," in which we find a number of valuable hints 
regarding the management and care of that most useful of 
our dumb servants. With reference to balking. the speaker 
said that horlles frequently resist because they fan to under· 
stand what. is required of them ; or it may occur from over­
loading sore shoulders, or being worked until exhausted. 
The latter is especially the case in young animals. The vice 
can only be corrected by kindness and gentle treatment, and 
it is recommended, when� the horse attempts it, to jump 
out of the wagon, and pat and reaslure him by a kind 
word, carefully examine the harness, and then get in again 
as if expecting him to go. This will generally prove ef 
fectual. 

Mr. Johnston says that the French are the best authorities 
on the eieting of horses, and that they hold that, under all 
circumstances in the giving ot food, age and condition 
IIhould be taken in. 
to consideration. 
�mall fodder is 
better than hay 
for old horses, as 
it is more easi· 
ly masticated and 
swallowed. When 
a horse is work­
ing hard, his main 
food should be 
oats. U he works 
but little, hlLY 
alone will answer. 
For a saddle or 
a light carriage 
hOlse, half a peck 
of good oats and 
thirteen pounds o f  
hay are sufiicient. 
The hay should be 
wet with salt wa· 
ter-a teaspoonful 
of salt to a bucket 
of water. . Oats 
posses!! more nu· 
tritious matter for making flesh than any other kind of food ; 
but a small quantity of mown grass should always be given 
in the spring to horses not kept in the pasture. A horse 
should have river water rather than well or spring water, 
as the latter is cold and hard, while the former is sweet and 
comparatively warm. One bucket morning and night, or, 
what is better, a half bucket at four different times a day, is 
the proper quantity. If a horse refuses food after drink· 
ing, he should be allowed to rest. as the refusal is always 
evidence of exhaustion. 

The stable should always be well drained and sufficiently 
�hted, because the vapors from a damp, putrid floor, and 
the sudden change from darkness to light, will almost cer· 
tainly cause blindness. Let proper openings be made, j ust 
under the ceiling, to permit the hot foul air to ellcape, and 
free ventilation be allowed, at the bottom of the walla, to 
admit fresh air, for impure and confined air canses broken 
wind. The fresh air should enter through a number of 

small holes, rather than through largfi ones, such as an 
open window, as there is less danger from drafts, which 
cause chills and colds. The temperature of a stable should 
not be over seventy degrees in summer, nor under forty· five 
degrees in winter. Extremes of heat or cold are equally 
bad. Use a hot, close, and foul stable if you wish to kill 
your horse. By such means glanders, inflammation, incura· 
ble cough, or disease of the lungs is sure to follow. Another 
very important matter for consideration of the farmer is 

THE MANNER OF SHOEING HORSES. 
Although this subject has engaged the attention of man· 

kind from the earliest ages,in consequence of its importance, 
it ill wonderful how little we have yet realized in the way of 
securing a covering for the horse's hoof which shall answer 
the purposes required. Many scores of different shoes have 
been designed by persons ready to vouch for their e:s-cellence, 
but the,. have generally been false in theory. Of the many 
methods of horse'shoeing, that known as the Goodenough 
l!Iystem seems alone to be founded upon correct principles. 
Tbe frog must be preserved, or eventually the foot will be 
ruined. The light of reason is beginning, in this respect, to 
slowly dawn upon the rising generation of blacksmithll. 
Let us hope, for the horse's sake, that that instrument of 
torture, the old bar shoe, may soon be brought to mind only 
with memories of the Inquisition . 

• ••• • 
CaJDphor Water. 

The Ph81macopreia directs that the camphor, reduced to a 
pasty mass with alcohol, be rubbed with the carbonate of 
magnesinm and water, and filtered. In making camphor 
water, I discard the use of alcohol entirely. With a few 
drops of ether, I reduce the necessary quantity of camphor, 
in a mortar, to an impalpable powder in a few moments. 
The ether evaporates instantly and is not open to the same 
objection as alcohol, that of contaminatin� the resulting 
medicated water by its presencf. I then rub the powdered 
camphor with the magnesia and a part of the water, and 
pour the liquid through a funnel sieve into a bottle of the 
requisite lIize, returning to the mortar the lumpy portions 
that at first refuse to pass through the sieve, and rnbbing 
them with more of the water. If the resulting milky liquid 
be now thoroughly agitated, and filtered immediately, the 
camphor water will be found to be decidedly stNnger than 
many specimens, made by the ordinary process, that have 
stood some time and received occasional agitation before 
filtering ; and if it be allowed to stand in the stock bottle, 
occasionally agitated, and filtered off when wanted for use, 
its superiority to that made in the officinal way will be per· 
ceived to be unquestionable. In making large quantities of 
camphor water, the powdered camphor might first be passed 
through a tolerably fine sieve, dry.-Franklin 1. Hartzell, 
G. P. 

• ••• • 
OVERHEAD TRA. VELING CRA.NE. 

We illustrate herewith a very convenient and compact form 
of traveling crane constructed by the company (at Chemnitz) 
which succeeded the well known German mechanic Constan· 
tin Pfaff, and exhibited by them at the Vienna Exposition. 
The crane, for the illustration of which we are indebted to 
Engineering. runs upon a pair of light rails, suspended from 
the roof of the shop. The motion is transferred from the 
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lKPROVED KIXIlII'G SPOON. 

If temperance agitations were not so fashionable just at 
present, we should innocently write that this invention is 
peculiarly adapted for mixing drinks ; but all in some por· 
tions of the country, the latter operation, fortunately for the 
inhabitants, bids fair to become one of the lost arts, we reo 
strict ourselves to the observation that the device is most 
suitable for combining medicines, compounds less agreeJ.ble 
to take, perhaps, in ·the beginning, but sometimes-not al· 
ways-more beneficial in the end. 

It is an ordinary good sized spoon, the bowl of which 111 
made with a number of perforations and provided with a 
projection, A, which catches upon the edge of the vessel in 
which the mixing is to be done, thus holding the implement 

securely in place. The sugar or other material is placed in 
the bowl, and the medicines or other liquids to be added are 

dropped or poured in, in snccession, percolating down through 
the periorations. Mr. William S. Clark, of Ish penning, Mar· 
quette county, Mich. , patented the device throllgh the Scien. 
tific American Patent Agency. 

• ••• • 
HoW' TherlDolDeters are Made. 

L. C. Weldin describes, in th& Polytechnic Bulletin. the 
method of making thermometers at the Tower Manufactu· 
ring Company 's establishment, Chester, Pa. : 

The glass tubes, as received ,  are about a yard long. A 
boy nicks them with a hard steel knife, and breaks them 
into the lengt�s required. The bores, which are fiat, are 
compared, by means of a lens, with those of ten standard 
sizes, !Iond the tubes assorted accordingly. They are then 
passed to the blowpipe table. Each glass blower has a foot 
bellows, and uses an oil lamp. Melting the glass at one end 
of a tube, he blows it into a bulb by prellsing the sides of a 
hollow india rubber ball attached at the other, pro,Jortion. 
ing the size of his bulb to the bore of the tube, an d ascer' 
taining the size by Jlsing a pair of callipers. While the 
bulb is yet hot, the tube is inverted in mercury, which, as 
the bulb cools, rises and partially fills it. The tube is then 
withdrawn and a short india rubber tube attached at its 
open end. Into this mercury is poured ; that in the }lulb 
is boiled to expel the air, which rises up through the mer. 
cury in the india rubber tube, and an atmosphere of the vapor 
of mercury now fills the glass tube and bulb. As this con. 
denses, the mercury in the india rubber tnbe takes its place, 

when thill tube, 
with any mer· 
cury remaining 
in it, is remo· 
ved. The bulb 
is now warmed, 
and the open 
end of the glass 
tube hermeti. 
cally aealed. 

The bnlb and 
a portion of the 
tube are im· 
mersed in mel. 
ting ice, and 
the hight of 
the mercury 
marked ; the,. 
are then trans· 
ferred to a bath 
a' 62° Fah. , 
and the hight 
marked ; next 
to a bath at 92° 

OVERHEAD TRAVELING CRABB. Fah. , and the 
hight again 

driving pulley through gearing to the bevel wheelll, and marked. The lengths of the three IlpaceS of thirty degrees 
thence to the worm which actllates the chain drum. The each are now carefully measllred. If they are exactly equal, 
crane is intended to lift and transport weights up to 2t the bore of the tube is assumed to be uniform , and the de· 
t uns. grees laid off on the brass llcale of the thermometer are all 

_ •• _ made of the same length. If the spaces of thirty degrees 
LINSEED OIL.-Linseed oil is obtained from flaxseed, by each are not found to be exactly equal, then, by means of a 

grinding the same under heavy stones, set on edge and made highly ingenious dividing engine, the degrees on the scale 
to revolve on beds of stone. Attached to the edge stone are are made to increase in length as the caliber of the tube 
scrapera which throw the lIeed into the circular track of the diminishes. When the plate has been divided, and the 
roller. The ground seed is placed in strong, woven woolen figures and letters punched, it is passed, laterally, between 
bags, which bags are covered with mats made of horse hair rollers, to remove the bnrr left by the tools. Were it rolled 
and sole leather, of a proper and sufficient:width to protect the lengthwise, the accuracy of the divIding would be impaired. 
bags in the operation of pressing. Thetle mats with their con· The plate is then silvered and lacq Ilered, the glass tube at· 
tents are subjected to an immense hydraulic pressure, and the tached, and the whole slidden into the well known japanned 
expressed oll flows off into large iron tanks, where it is allowed tin case. The establishment turns out two hundred dozen 
to settle. What remains in the bags after the pressure is thermometers a week. 
known as oil cake. About 8,000,000 gallons of linseed oil are • I., • 
used annually in the United States. TJlB wine crop in the United States is 20,000,000 gallons. 
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THE KEOKUK AND HAMILTON BRIDGE. 

We publish herewith a full page engraving of the road 
and railway bridge over the Mississippi at Keokuk, Iowa. 
designed by Mr. J. H. Linville, C. E., and erected by the 
Keystone Bridge Company, of Pittsburgh, Pa. It is a work 
of the highest engh.eering skill and most solid construction, 
and of great magnitude, as the following dimensions will 
sho w : 

Commencing at the west Ql' Keokuk end of the bridge, the 
spans are located as follows : Pivot span, total length of one 
truss, center to center of end posts, 376 feet 5 inches ; open­
iDg under each arm of 160 feet measured on the square ; 2 
spans, 253 feet 6 inches ; 8 spans varying in length from 148 
feet 4l� inches to 161 feet 7 inches ; total length, backwall 
to backwall on bridge seats, 2, 192 feet. It is a through 
bridge built on a skew of 17° 15', with a distance between 
the two trusses of 21 feet 6 inches. It carries a single line 
of railway track and two tramways for local traffic, the 
track being placed in the center between the tramways. On 
each side of the bridge, outside of the trusses, are footwalks 
5 feet wide protected by light and substantial iron lattice 
railings. 

We are indebted to Engineering for the engraviDg, which 
is made from photographs taken on the spot. 

Acoustics of Pu blic Bulldlnll;s. 

1'0 the Editor of the &ientijic American : 

There are few things more provoking than the inability to 
hear a public speaker distinctly, when that inability arises 
from the fact that the building has been constructed with 
little or no regard to good acoustic effect. We are inclined 
under such circumstances to blame the architect ; but un­
fortunately the architect is often compelled to consult the 
wishes of those who come not to hear, but to see. In no 
public buildings are the simplest laws of acoustics more 
neglected than in our churches. This arises in a great 
measure from the fact that, at the present day, an effort is 
made in church building to imitate in architectural effect 
the large churllhes of the middle ages. The fact that these 
grand old structures were not erected to be filled with a sin­
gle voice, but to raise a monumental pile for great cere­
monials, seems to be entirely forgotten ; and many of the 
churches of today are built with a high apsis, in which is 
placed the speaker's desk instead of the high altar of earlier 
days. The nave is lofty and, by its groined arches and 
hooded windows, gives ample opportunity for the sound 
of the speaker's voice to be echoed and re-echoed from Hs 
numerous surfaces until it falls upon the ears of the audience 
in indistinct and unintelligible sounds. When these great 
errors in church architecture have been committed, the 
question arises : Is there any remedy by which the acous­
tic properties can be improved ? Plain and parabolic sound­
ing boards have been introduced, but with very indifferent 
results. Drapery has been festooned about the sides and 
bases of the arches with no better (and with very unsightly) 
effect ; and until quite recently, no really successful method 
has been devised by which the difficulty could be overcome. 
The Rev. Joseph P. Taylor, formerly rector of St. Paul's 
Church, Brunswick, Me. , ascertaining that his audiences 
were greatly troubled to hear him distinctly, on ac­
count of excessive reverberation, gave the subject careful 
investigation aud study, aud conceived the idea of overcom­
ing the difficulty by the introduction of screens of very fine 
wire beneath the ceiling, at a proper angle and at such a dis­
tance from the pulpit as would best intercept the sonorous 
wave, and thus prevent its striking the refiecting surface 
with sufficient force to cause echo. The same device was 
subsequently employed by Mr. Taylor in the Brown Memo­
rial Church, Baltimore, where a very bad echo or reverbera­
tion existed ; and the testimony of prominent men connected 
with the church is that the cure is complete. The Asylum 
Hill CongregMional Church, of Hartford, Conn. , is a fine 
gothic structure, built of Portland stone after the style of 
architecture of the middle ages. It has an apsis of 17 feet 
depth and 52 feet hight. The point of the arch of the nave 
or clerestory is 54 feet above the floor of the audience room, 
and is ornamented with hooded windows. The organ gallery, 
at the end of the church opposite the apsis, extends over the 
vestibule to the front of the central tower, and is some 25 
feet deep. When this church was completed, its architec­
tural effect was beautiful, but it was found impossible to 
understand the speaker in some parts of the audience room. 
A parabolic sounding board was introdnced, back of the 
speaker's desk which was situated in the apsis. The effect 
of this contrivance was to benefit the hearing directly in 
front of it, but was of little or no service to those sitting in 
the side seats. Subsequently an organ was purchased and 
put in the apsis, nearly filling it, and the speaker's desk was 
placed on a platform extended some 8 feet in front. The 
front of the organ gallery at the opposite end of the church ; 
was provided with a skeleton gothic window, that is, one 
with the frame and tracery, without any glass. (The organ 
gallery is unoccupied.) This was done to break the column 
of sound which was found to vibrate in this gallery independ­
ently of the great column of sound in the audience room. 
These changes improved the hearing qualities of the church, 
but in certain localities the old difficnlty remained, and some 
of what would ordinarily be the best sittings in the house 
were very undesirable, from the great difficulty of distinctly 
hearing the words of the speaker. Various devices for over­
coming this difficulty have been suggested,and invelltigation 
of them has been made. The one which was regarded. with 
most favor by the society's committee WAs the introduction 

of wires to be used at points of greatest reverberation. Mr­
Taylor was invited to examine the audience room of the 
church and decide as to the ability of his method to accom­
plish the end desired. The diagnosis of the case was inter­
estiDg. A speaker was placed in the desk and the two or 
three persons composing the audience distributed themselves 
within the liInits of greatest reverberation. The effects of 
the speaker's voice at different angles and at differeDt eleva­
tion was carefully noted, and the source of the reverberatory 
waves traced out. This having been done, the mode of ap. 
plying the remedy was decided upon. There is no undevia­
ting rule that can be laid down, but every case must be ex­
amined and the remedy introduced in accordance with the 
peculiar circumstances involved. In some cases, the wires 
are strung across the groined arches high up in the nave. In 
others, they are placed across the arches leading to the tran­
septs. In the Asylum Hill Congregational Church, it was 
found necessary to lIeparate or divide the groined arches and 
hooded windows of the clerestory from the audience room 
below. The wires are of very small gage,&nd do not disfigure 
the church in the least. A stranger would not notice them 
unless his attention were particularly directed to them. The 
result of the experiment is most satisfactory,and the heariDg 
is equally good in all parts of the house, provided that the 
preacher speak with sufficient strength and distinctness for 
an audience room so large. Mr. Taylor's patent is entirely 
different from the plans of some who have made use of wires 
to overcome acoustic defects. These have usually consisted 
of wires of large gage, distributed from four to eight feet 
apart, being very unsightly and producing but indifferent 
results. His plan is what he terms a " break sound. " The 
wires are so placed as to receive the sound wave before it 
reaches the reflecting surfaces which cause the reverberation. 
The sound impinges against the wires ; its f�rce is broken,and 
it has no power to produce an echo or reverberation from the 
surfaces beyond, nor is the sound reflected back by the wires 
to the audience. It is siInply broken, and its force is taken 
up by the wires which, by inaudible vibrations, convey it 
away. If a sounding board or sonorous reflector were placed 
in the lame position,an unpleasant reflection of sound would 
be the result ; and if drapery were used, the Bound would be 
dead and muffied. Having made trials of all these devices, 
we can say that the wires alone accomplish the end sought, 
and they are adapted to all kinds of public buildings where 
difficulty in hearing is experienced. I have given you a full 
and lengthy account of our experiments because I am aware 
that there are many public buildings and churches in the 
country which are beautiful in their architecture, but have 
acoustic defects that sadly eclipse other attractive features, 
and I am also aware that the SCIENTIFIC AMERICAN is a paper 
to which people look for such information. 

Hartford, Conn. ' J. M. ALLEN. 
. .  .-. -

The Relative Attractio n  oC the Earth and the Sun. 

To tM Editor of t.lte &Umijlc American: 

It appears that I have not been explicit enough in my 
communication on the above subject, published on page 24.5 
of your current volume, and have used too few words in 
disposing of Captain Ericsson's iron ball floating in a bath 
of mercury ; consequently he labors under the impression 
that I do not understand his apparatus. I understand it 
only too well, so well indeed as to know that even the at­
traction of the rising or setting moon can never affect such 
an arrangement, which, according to Captain Ericsson's ideas, 
it ought to do, if only its sensitiveness were slightly in­
creased. In order to show this, we will take Captain El'ics­
son's data, given on page 164 : Mass of sun = 314,760, the 
earth being 1 . As the mass of the moon is 0 '0125 or the 80th 
part of that of the earth, the sun's mass surpasses that of 
the moon : 314,760 X 80 = 25,180,800 times ; and the force of 
gravitation being iuversely as the square of the distance, 
and directly as the mass, iM sun's attraction i. relatively 
equal to 25,180,800 : 4002, nearly 157 times that of the moon. 
The attractive force on Captain Ericsson's iron ball is, ac­
cording to his calculation, for the sun equal to 748'6 grains, 
aud thus for the moon 748 '6 : 157=4'9 graiDs. If, therefore, 
the arrangement were only a little iInproveri, so that the ball 
were movable by a little less than 5 grains, in place of 8, the 
moon would affect it. But that this can never be the case, 
w ith any contrivance of this kind, however delicately it may 
be constructed, even if it could be moved by a single grain, 
is due to the fact that the circumstances are totally different 
in the cases, first where the ball and the bath in which it 
floats are both affected by chauges in the direction of gravita ­
tion' A.nd second, if the ball alone is acted upon by some me­
chanical contrivance. The cause of the ball beiDg always 
balanced under various conditions of gravitation, as I stated 
on page 245, is that the attractions of the sun and moon act 
simply in such a way as to shift the center of terrestrial at­
traction towards them, according to the l&w of . composite 
forces. This ilhifting of the center of attraction induces 
changes in the ocean level, and thus is the cause of the tidal 
waves. Therefore the risiDg or setting sun or moon, in 
shifting the earth's center of attraction eastward or west­
ward, will not only act on the floating iron ball, but change 
equally the level of the mercury, and so keep the ball at 
rest ; while, according to Captain Ericsson's ideas, it should 
slide over the unaffected mercurial surface, as down an in­
cliDed. plane, towards the side on which the sun or moon is 
situated. 

Surely the lunar attraction is not neutralized. by centrifu­
gal force, because the earth does not revolve around the 
moon, and any lunar attraction therefore must manifest it­
self to its full amount. 

That the solar attraction is, for the greater part, neutral­
ized. by the centrifupl force of the earth in its yearly orbit, 

is evident from the fact that, notwithstandin� that the at­
traction of the immense solar BlUS , surp&lllles that of the 
moon on our earth's surface 157 times, the.lIOlar tidal wave is 
smaller than the lunar tidal WAve ; but the existence of the 
solar tide wave is a better argument in proof of the effects 
of solar attraction than can be drawn from any such experi­
ment as the one in question. 

The amount of this solar attraction, mADifested in the 
solar tidal wave, enters, as is well known, into the calcula­
tion of the times and relative hights of the spring and neap 
tides ; it has been laid down on geometrical principles that 
the change in the moon's gravity, due to the sun's action, is 

M . 
expressed by the formula - X y(1 -3 cos2• �) in which M is 

D3 
the sun's mass, D its distance expressed in the earth's radii, 
y the distance of the particle from the center of the earth, 
and (j) its elongation from the sun as seen from the earth's 
center. The same formula is applicable to the moon ; and 
as y (1 -3 cos. 2 (j) may be taken equal for both, we 
find, if we call the moon's mass and distance m and d, 
that their attractions, in regard to raising the tidal wa ve,are as 

; : ; , showing that the power to raise the tides is in di­

rect proportion to the mass, and inversely as the cnbes of 
the distances. If now we give the quantities the proper val · 
ues, taking, for siInplicity's sake, the moon's distance as 

314,760 0'0125 • unit, we have 
4003- :  13 = 2t, showmg how many times 

the moon's attraction surpasses that of the sun. 
This calculation gives results perfectly in accordance with 

�he observation th&t the mean hight of the solar tidal wave 
is to the lunar as 3 :  7, while the whole theory of the tides 
(aqueous and atmospheric) proves that the solar attraction 
on our rotating and revolving globe is only neutralized by 
the centIifugal force when we consider the earth as a whole , 
but that this is by no means the case for the different parti­
cles in its mass, especially not for those near or upon its 
equatorial surface. P. H. VANDER WEYDE. 

New York city. 
• • • • • 

Solar .A.t&raction and Centrlfll�al Force. 

To the Editor of the &ientijic American : 

With surprise I read the communication of Captain Erics­
son (page 291 ,  current volume), in which he concludes that 
Dr. Vander Weyde does not understand the principle of his 
apparatus for showiDg the neutralization of solar attraction 
and centrifugal force. Though Captain Ericsson, in his com­
munication of March 14, proved to be master of the subject, 
he evidently overlooked one point, or else he would not have 
mentioned the experiment with the iron globe. 

Though solar attraction does balance the orbital centrifu­
gal force while the sun is rising, it will not do so three hours 
afterwards, when a pendulum will  be slightly deflected to­
wards the lIun, while the floating globe will not move. True, 
the globe is attracted towards the sun somewhat JXl,ore than 
it is repulsed by centrifugal force, and consequently would 
move towards the sun, if the mercury were not under the 
influence by virtue of which its surface leaves the true hori ­
zontal direction, rising slightly at the side nearest to the sun. 
[f the mercury only were attracted, not thl;l iron, the globe 
would seek the lowest level and retreat from the sun. These 
two tendencies upon the globe will perfectly baiance each 
other, and in no position of the sun can ADy result be ob­
tained by the experiment. To prove my assertion of the in­
clination of the level of liquids when the sun occupies an 
angular position, I refer to the solar tidal wave. The 
water in a straight line with the sun being higher than that 
at right angles, there must be an inclined level at intermedi­
ate points of the ocean. 

As the experiment does not show a difference between 
solar attraction and centrifugal force when it actually exists, 
it cannot demonstrate a neutralization of those forces. 

In addition to what was said on the question, it may be in­
teresting to state that the moon, though much smaller than 
the sun, by her nearness causes about three times greater 
varIations of gravity duriDg her apparent diurnal motion, 
than the sun, as may be found by repeating Captain Erics­
son's calculation, with reference to the moon. 

Philadelphia, Pa. HuGO BILGRAM. 
a . e . •  

DryinK Peat. 

To the Editor of the &ientijic American : 

A kiln of condensed peat has recently been dried by eva­
poration in forty-eight hours, upon the principle &l!-d system 
for which a patent was obtained through your agency. The 
heat requisite was carefully noted from a the1'D).ometer in 
constant use during the process, anel found to Average only 
85°. Two other applianc'ls, embraced in my system, could 
not be used at this tiIne, but, when used, will sho� the time 
to thirty-six or forty hours only. The iInportant question of 
artificially drying peat is therefore solved, at the same tiIne 
preserving economy of labor and fuel, and the system is 
susceptible, as to quantity, of almost indefinite extension. 

Rome, N. Y. W. E. WRIGHT. 

• • •• • 
TURPENTINE.-Venice turpentine is obtained from the 

larch, and is said to be contained in peculiar sacs in the up­
per part of tl).e stem, and to be obtained by puncturing them. 
It is a ropy liquid, colorless or browniah gree:g, haviDg a some­
what unpleasant odor and bitter tute. 

Oil of turpentine is the J:lOS� plentiful and useful of oils. It 
is obtained in this country from a species of pine very plenti­
ful in the Carolinas, Georgia and Alabama. The tree is known 
&II the long leaved pine (pinus Australis), ADd is found only 
where the original foreilt has not been removecl. 
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USEFUL INFORJ[ATION ON STEAK POWER. 

Careful experiments by Favre, Silbermann, and others have 
shown that a pound of good coal will liberate durJng com­
plete combustion 14,000 or 15,000 units of heat, each unit be· 
ing equivalent to 772 foot pounds. The 

Cylinders, nearly prevented by using a properly oonsiructed 
Iteam jacket. But the great loss arises from the escape of 
the steam into the atmosphere, with only a pertion of its 
b,eat utilized. This, of itself, leads to another great loss, of 
from 40 to 60 per cent. 

weig-ht per horse power is not in itself Bufficient to show the 
economy with which an engine works. When an engine can. 
sumes 110 little all 2 Ibs. of coal per horse power, we know 
that the coal used must be of good quality, and that the en· 
gine is an eoonomiea1 one. ,But the consumption of three or 
four times th .. t weight of coal per horst> power does not ne· 
cessarily prove the engine to be a bad one, because the coal 
used Inay be but one third or one fourth as good. Generally, 
no doubt, the best coal ill also the cheapest ; but when an in· 
ferior quality as used, and it is ,desired to teat the efficiency 
of a steam engine, an analysis by a oompetent chemillt will 
IIhow lohe relative heating value of the fuel, compared with 
that of lltandard quality. The best IIteam coal is capable of 
generating lIufficient heat to evaporate about fifteen pounds 
of water, from and at 212° Fah. , per pound, properly burnt. 
The same coal after a long sea voyage or long exposure to 
weather often loses much of its calorific power, owing to its 
partial decomposition, puh'erization, absorption of moisture, 
and other causes. Other kinds of coal contain a large per· 
centage of ineombustible matter, and knowing its chemical 
composition will alone enable one to judge of itl comparative 
theoretical efficiency. Anthracite coals give the best result 
in generating steam, but bituminous coals may be burnt with 
a high degree of efficiency under suitable arrangements. 

MECHANICAL EQUIVALENT OF THE HEAT 

developed by the combustion of a poundof coal is, therefore' 
say 14,500 X 772 = over 11,000,000 foot pounds. A horse pow· 
er is always assumed to be equal to 33,000 foot pounds per 
minute, or 1,980,000 foot pounds per hour. So the combus· 
tion of each pound of coal per hour liberates heat enough to 
develop 11,000,000+1,980,000 = say 5 horse power ; and in a 
perfect steam engine the consumption of coal-would be about 
at the rate of one fifth of a pound per hour for Il&Ch horse 
power developed. 

The use of high pressure steam, high rates of expansion, and 
of an e1Hcient feed water heater, is conducive to economy, 
but no practicable means have yet been devised whereby the 
whole heat may be saved ; and the removal of this source of 
lOBS in tlie working of the steam engine offers one of the most 
promising subject for inventive genius. 

In a good modern steam engine, the coal used is thull ap· 
proximately disposed of : 

The greatest economy obtained in ordinary continuolUl 
working may be.taken at from 3 to 4 1bs. of coal per indicated 
horse power with non. conden.ing enginel, and from 2 to 
2t lbs. with condensing engines. A consumption as lit· 
tIe as It or 11- Ibs. per indicated horse power has been reo 
ported in the case of compound condensing engines, and such 
results are quite poslSible. But a oonsumption of 2 lba. 
is as little as can yet be counted on with certainty. The manu· 
facturer, in choollulg an engine, would do well to look with 
some little doubt on promises of a better result than this, 
and he may feel satisfied if the engine he buys shows -itself 
capable of working with that deglee of economy. A consump· 
tion of 4 Ibs. of coal per indicated horse power per hoW' means 
a loss of nineteen twentieths ; and 2 lbs. per indicated horse· 
power, a loss of nine tenths of the power theoretically due to 
the coal. There is, therefore, ample room for improvement, 
even upon the best of modem steam engines. 

Lost through bad stoking and incomplete combustion . 10'0 
Carried off in the chimney gases. . • . .  . . • . . . • . . . . . . . . . 30'0 
Carried away in the exhaust steam. • • • • . • . .  • • • . • . • . . 50'0 
Utilized in motive power (indicated) . . . . . . . . . . . . . . . . . 10'0 

The conditions necessary to 
ECONOMY IN THE STEAM ENGINE 

are : 1st. The complete combustion of the fuel in the furnace 
2d. The transfer of all the heat generated to the water in 
the boiler. 2d. The passage of the steam th.rough the en· 
gine without loss of heat, except such as is converted into 
motive power, and the conservation of the heatremaining in 
the steam on its leaving the cylinder. 4th. The absence of 
friction in the working of the engine. Let us see how these 
conditions are fulfilled in a good modern steam engine. 

As to the 
COMBUSTION OF THE FUEL, 

with the best coal and most ca.reful stoking, a quantity of 
the coal falls through the fire bars, either as unburnt coal or 
ashes. Another portion goes up the chimney unconsumed 
in the form of smoke and soot ; and a further quantity, half 
consumed � the form of carbonic oxide. The loss from 
the causes may amount to from 2 to 20 per cent. It all arises 
from wrongly constructed furn&ces and bad stoking, and it 
may nearly all be avoided. 

As to the heat generated, most coal contains a greater or 
less quantity of moisture, and the evaporation of this 
moisture causes the first loss of heat. Radiation from the fur· 
nace causes a further loss. Bufthe great causes of loss are the 
admissIon into the furnace of � lal'88 quantity of ua.eless air 
and inen gases, and the escape of these, with the actual pro· 
ducts of combustion, up the chimney, at a very much higher 
temnerature than that at which they entered the furnace. 
Air is composed of about one third oxygen aad two· thirds ni· 
trogen. The oxygen only is required to effect the combustion 
of the fuel, and the useless nitrogen merely abstracts heat 
from the combustibles, and lowers the temperature of tbe 
fllrnace. About 12 Ibs. of air contain sufficient oxygen to 
effect the combustion of 1 lb. of coaJ., but owing to the diffi. 
culty of bringing the ca.rbon into oontact with the oxygen, the 
quantity actually required to pass through the fumace is from 
18 Ibs. to 24 Ibs. of air per pound of coal burnt. The surplus 
air passes out unburnt, but its presence in the furnace low. 
ers the temperature subsisting there, and abstracts a portion 
of the heat generated. And whereas the whole of the air en· 
ters the furnace at about 60° Fah. , the unoonsumed air and 
the products of combustion leave the 1I.ues at from 400° Fah. 
to 800· Fah. The total loss from these :causes is from 20 to 
50 per cent. In other works. whereas each pound of good 
coal burnt is theoretically capable of evaporating about 15 Ibs. 
of water, in good practice it evaporates but 9 or 10 Ibs. , and 
in ordinary practice but 6 or 8 Ibs. of water. 

There are difficulties in the way of abstracting all the heat 
from the furnace gases : first, because with natural or chimney 
draft, the gases require to pass into the - chimney at not 
less than 500° Fah. , in order to maintain the draft ; and !Se· 
condly, because the tranemission of heat from the gases to 
the water, when the difference of their temperatUl'eS is small, 
is so slow that an enormous extension of the surface in con· 
tact with them becomes necesaary in order to effect it. But 
by having energetic combustion and a high temperature in 
the furnace, the quantity of air actually required may be much 
reduced ; by suitable arrangements for admitting air aad 
feeding coal into the furnace, the proportions of each may be 
suitably adjusted to each other ; and by a liberal allowance 
of properly disposed heating surface, the temperature of the 
reduced quantity of furnace gases may be reduced to that 
simply neces!Sary to produce a draft, in a furnace with na­
tural draft, or to about 400° Fah. or less, in a. furnace 
where the draft is obtained from a steam jet or fan. Un· 
der these conditions an evaporation of from 10 to 12 or more 
Ibs. of water, per pound of good coal burnt, may be expected. 

As to the heat in the steam'AlIlongst the minor CIIIlses of 
loss are radiation from the boilel', steam pipes, and engine 
)most of which can be prevented by carefully lagging with a 
g001 non·conductor of heat) , .  blowing off, and leakage. A 
greater loss ariles from init1al oondenaation iD unjacketed 

100'0 
ENGINE FRICTION. 

A further losl of useful effect ensues from a portion of the 
motive power actually d,velope.i being absorbed in driving 
the engine itself, and the useful power of the enginll is reo 
duced from this cause by from 5 to 25 per cent. The use of 
equilibrium valves, ample bearing aurfaces, careful lubrica· 
tion, and cleanliness go far to leslen the friction , as well as 
to increase the working life of a steam engine ; but in select. 
ing an engine, it is as well to bear in mind thil lOuree of loss, 
as inj udicious improvements, introduced for the attainment 
of increased economy, may defeat this subject through the 
excessive power reqaired to drive them. 

For engines with cvlinders less than 6 or 8 inches in dill.· 
meter, the simple high pressure non· condensing arrange· 
ment should be adhered to, as it makes for small powers 
the most economical as well as the cheapest engine. The 
boilers for the smaller powers can be heated by gal instead 
of by coal, and the cleanliness and convenience of. the:arrange. 
ment quite counterbalance the lllight increa�e of expenee. 
When also the trouble of attending often to the water level 
is objected to, a boiler of large capacity should be provided. 
Non- condensing engines with cylinders above 8 inches in dia­
meter should always be provided with expansion valves, 
steam.jacketed cylinders, and feed water heaters ; and the 
exhaust steam of non· condensing engines should always be 
used to urge the draft. Condensers cannot well be used for 
portable engines or engines requiring removal ; but fixed en· 
gines, having cylinders larger than about 10 or 12 inches, 
should be fitted with either surface or jet condenserl. The 
jet condenser is less costly and nearly as efficient as the sur· 
faee col1denser,under ordinary circumstances ;but when the wa· 
ter from which steam is made contains much impurity, surface 
condensation is to be preferred. For seagoing purposes, en· 
ginell are now very generally made on tlie compound system, 
and some very good results have been obtained from such en· 
gines. Their use for land pu!'poses also is becomirig very 
general, and for large powers the compound engine is to be 
recommended. But it should be borne in mind that, where· 
as a compound engine must be both designed and constructed 
with the greatest skill and care, in order that it may work 
with greater economy that a good ordinary engine, a bad com· 
poand engine may easily be much more wasteful than even a 
bad ordinary engine. 

The unmistakable tendency of modern steam engineering 
is towards much 

HIGHER PRESSURES OF STEAM 

than those hitherto used. A pressure of over 100 Ibs. per inch 
means tbe supercession of what may be termed large capacity 
boUers. High pressures are as safe as low pressures, provided 
tbe boUers are'suitably designed to withstand them. But the 
construction of high pressure boUers should be confided to 
none but competent engineers ; and those who intend pat. 
ting up new boilers should recollect that the boiler maker 
who uses the best quality of plates and workmanship il not 
likely to send in the lowest tender. His boUer may, never· 
theless, be the cheapest. For land purposes and moderate 
pressures, the Cornish boiler will oontinue to be used . Fer 
higber prelsures, a modi1l.�tion of the French or elephant 
boU� is petter, and the multitubular boUer is also to be pre· 
ferred. The enormously thick plates found necessary in some 
modern marine boilers lead to most serious inconvenience, 
and it becomes essential to stipulate that steam shall not be 
got up in less than several hours. Many attempts have been 
made to use tubulous boilers for very high pressures, but as 
yet. without any marked success. A good boiler of the kind, 
however, is a great desideratum. 

The actual, or useful, or 
DYNAMOMETRICAL HORSE POWER 

is the net power of the engine, after allowing for friction, 
etc. , and this alone il the power with which users of steam 
empes are concerned. In small engines the useful power 
can be ascertaiued -aceuratelyfby the applicatio:a of a friction 
brake or dynamometer. The dynamometer, however, can· 
not be conveniently applied to large engines, but the indicated 
power, less an allowance for friction, gives the actual power 
near enough for most practical purposes. 

In comparing the prices of different engine makera, it is 
very necessary to look at the actual power an engine exerts, 
not to the nominal power, or to the size alone of the cylinder. 
A nominal horse power means anything from 1 to 8 actual 
horse power ; and of two engines of the iame liz'J and general 
construction, one Inay not only develop much more power 
than the other, but may do so with a le.1 consumption of 
fuel per actual horse power. 

COAL 

varies so much ill quality that the consumption of a certain 

After _ the engineer has done all he can to attain economy, 
much ol the result remains in the hands of the steam uller. 
A reduction of t lb. , of coal per indicated horse power, under 
2 Ibs. can only at present be effected by the greatellt skill on 
the part of the engineer, while a careleliS or unskillful stoker 
may easiJy counteract all the engineer's ingenuity. The use 
of a high class steam engine involves the necesllity of employ­
ing an intelligent, careful attendant : not that the work is 
more difficult, at any rate, with good coal, nor is it so labori· 
ous, as less coal has to be thrown into the furnace for a given 
power. 

Clean fire bars, an evenly spread grate, preliminary coking 
on the dead plate, and the lxercise of some little intelligence 
in the admislion of air and regulation of the draft, are the 
main points to be attended to by the stoker, and these cannot 
be said to involve an unreasonable amount either of labor or 
vigilance. A self feeding grate is conducive to economy, es· 
pecially when the coal is IImall or of inferior quality. Its 
use lessens the stoker'lI labor considerably, and it is not easy to 
find a reason for its comparatively limited adoption.-Henrg 
Northcott. 

• • ••• 
Aver.ion to Manual L abor. 

The practice of educating boys for the profession., which 
are already overstocked, or for the mercantile business, in 
which statistics show that ninety.five in a hundred fan of 
success, is fearfully on the increase in this country. Ame· 
ricans are annually becoming more and more averse to 
manual labor ; and to get a living by one's wits, even at 
the cost of independence and self.respect, and a fearful wear 
and tear of conscience, is the ambition of a large proportion 
of our young men. The result is that the mechanical pro · 
fessions are becoming a monopoly of foreigners, and the own. 
ership of the finest farms, even in New England, is passing 
from Americans to Irishmen and Germans. Fifty years ago 
a father was not ashamed to put his ellildren to the plow or 
to a mechanical trade ; but now they are " too feeble" for 
bodily labor ; one has a pain in his side, another a slight 
cough, another " a very delicate constitution ," another is 
nervous ; and so poor Bobby or Billy or Tommy is sent off to 
the city to measure tape, weigh coffee, or draw molasses. 

It seems never to oceur to their foolish parents that mode. 
rate manual labor in the pure and bracing air of the country 
is just what these puny, wasp.waisted lads need, and that to 
send them to the crowded and unhealthy city is to send them 
to their gra.ves. Let them follow the plow, swing the Iledge, 
or shove the foreplane, and their pinched chests will be ex· 
panded, their sunken cheeks plumped out, and their lungs, 
now .. cabined, cribbed, and confined," will have room to 
play. Their nerves will be invigorated with their muscles ; 
and when they shall have cast off their jackets, instead of 
being thin, pale, vapid coxcombs, they shall have spread out 
to the size and configuration of men. A lawyer's office, a 
counting room, or a grocery ill about the last place to which 
a sickly youth should be sent. The ruin of health is a8 sure 
there as in the mines of England. Even of those men in the 
city who have constitutions of iron, only five per cent suc· 
ceed, and they only by " living like hermitll, and working 
like horses" ; the rest, after years of toil and anxiety, be· 
come bankrupt or retire : and having meanwhile acquired a 
thorough disgust and unfitness for manual labor, bitterly 
bemoan the day when they forsook the peaceful pursuits of 
the oountry for the excitement, care, and sharp competition 
of city life.-.M. , in What NeaJt 1 

• • ••• 
ArtlAclal Alizarin In Prlntlnc. 

Hitherto artificial alizarin. has been chiefly used as a steam 
color, but it can also be emplayed like garancin and }leurs de 
gwrance. To prepare the dye beck, chalk to th e  extent of 1 
per cent of the alizarin paste to be employed is IItlrred into 
the beck, which is heated to 190· Fah. The goods, previously 
printed with the mordants. aged, dunged, and washed, are 
unwound into the beck, and heated quickly to a boil. The 
dyeing is complete in ten minutes. The alizarin in the spent 
bath, in combination with the excess of chalk, is precipitated 
with hydrochloric acid, and recovered from the precipitated 
thull formed. The dyed pieces are washed in warm and cold 
water, and then three times, using each time i lb. soap per 
piece : the two first soap baths at 145° and the third at 1�0° Fah. 
They are then placed in a weak solution of chloride of lime 
for half an hour at 88° Fah. ,  washed again, dried, and finished. 
-Farber Zeitwn,g. 
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IIlPROVED PICKET FENCE. 

In many sections of the country, and especially upon the 
prairies of the West, it is difficult to obtain long fencing 
timber, and hence the expense of building and maintaining 
proper fences constitutes no small item in the farmer's ex­
penses. 

The invention "I1hich is repre�ented in our engraving is a 
novel construction of fence, which may be made of proper 
rails, short split timber, small poles, limbs of trees, and 
similar rough wood, very readily by any one at all skilled in 
ordinary farming operations_ It is 
composed of t wo sizes of posts, the 
shorter ones, A, Fig. 1, resting upon 
the ground, and the longer ones, B, 
ranged at intervals, connecting at 
their upper ends with a straight line 
of wire. The latter is extended be­
tween fi�ed poste, C, which are dri­
ven in or firmly anchored to the 
ground, as shown in the engraving, 
and located some fifty yards apart. 
The postR . long and short, are ar ­
ranged in panels and connected to­
gether by fence wire, woven in be­
tween them. They brace in alter­
nate directions, thus giving the 
fence a zig- zag base (Fig. 2) and 
straight top, the former giving it 
sufficient stability to resist wind as 
well as forcing by stock and currents 
of water. 

The inventor proposes to make the 
longer pickets s ix feet apart at the 
top and sevan feet apart at the bottom, 
which will give the fence a proper 
base when set up, but when stretched 
fiat upon the ground will render it 
circular in form. The panels may 
then be rolled into bundles and 
transported like bales of cotton or 
similar packed material. One hun­
dred feet of fence, it is stated, will 
weigh about five hundred pounds. 
The material suitable for the pur. 
pose, we are assured, need not cost over one fourth that of the 
common rail fence, and the wire is worth about fifty c\lnts 
per rod. 

Patented through the Scientific American Patent Agency, 
October 14. 1873. For further particulars relative to pur­
chase of rights, etc_ , address the inventor, Mr. R. H. McGin­
ty, Moulton, Lava�a county, Texas. 

------------•• H�.�I •• __________ __ 
IIIPROVED WORK HOLDER FOR LATHES. 

There are few mechanics accustomed to using the lathe 
who will not recognize at a 
glance the utility and conve­
nience of the inge&ious attach­
ment to that tool, represented 
in the aimexed engravings. Its 
object is to hold - small articles 
in the lathe while being acted 
upon by a revolving cutter tum­
ing upon centers ; and it is se­
cured to the carriage in the 
same manner as the ordinalY 
cutting instruments. The · in­
ventor does not aim to supersede 
the expensive shaping machine. 
common in use in large shops, 
but offers an apparatus, the cost 
of which will be within the 
means of every mechanic, and 
which may form a handy sub­
stitute for the more cumber­
some contrivances devised to 
perform in a lathe the work of -
milling machine and planer on 
a reduced scale. The device is 
adapted to fluting taps, slab­
bing studs, nicking pcrews, and 
other similar work, in great va. 
riety ; and by the aid of gear-cut­
ting attachments, gears, circular 
cutters, and the like may be 
formed. 

The three combinations of the 
invention are shown in our en­
graving_ In Fig. 1 the work is 
so held as to Extend across the 
bed of the lathe at right augles 
to the ar bor. In Fig. 2 the cut­
ter acts perpendicularly d own­
wards, as in the case of nicking 
the screw head shown, while in 
Fig. 3 the axis of the article 
under operation is parallel to 
that of the lathe. A, in all the 
figures, is the bar, which is 
clamped in the ordinary manner 
in the t.ool post. B is the clamp­
inl!' band which secures the 
tool. These parts remain the 
same in all the adjustments of 
the instrument, the only por­
tion changed being the jaw, C, 
and its arm, D, In manner and 

for the purposes below set forth. The bar, A, is provided at 
one end with a vertical groove, E, Flg_ 1, in which slides a 
tongue formed on the arm, D. The top of the latter is turned 
over the portion ju�t described, and is provided with a screw, 
F (all figures), which turns down upon the top of the bar_ G 
is another screw bolt which passes through a slot in the end 
of the bar, A, and enters the jaw, C, holding the tongue of 
the lat.ter in the groove, and sliding up and down in its slot. 
It will be seen that, by loosening the screw, G, the jaw, C, 
may be set at any desired elevation, and then, by clamping 

McGINTY'S PIOKET FENOE. 

said screw, be nicely adj usted by a screw, F, which also 
serves to secure it at a given point. The screws are turned 
by the wrench shown, which fits all the heads_ The clamp­
ing han d ,  B, also has a screw, H, passing down through its 
top and pressing upon the jaw, C, so as to draw up the lower 
in�ide end of the band toward the under sid'.! of the jaw, and 
hold firmly articles inserted between them while being acted 
upon by the revolving cutter, as shown in Fig. 1. The e�­
tent of the operation is regulated by the movement of the 
tool carriage, and the sliding arrangement of the jaw, C, 

IMPROVED WORK HOLDER FOR LATHES. 

upon the bar, A. The lower pIort of the band, B, is enlarged 
so al!! to permit the insertion of larger articles than would 
the portion sliding upon the jaw, C, and is strengthened by 
the lib, I. 

By examining the three engravings, the reader will under­
stand that the difference in the form of the instrument lies 
simply in the construction of the jaw, C, and arm, D, neces­
sitating three separate pieces, either of which may be used 
in connection with the bar and clamp, according to the kind 
of work to be operated upon. 

In Fig. 1 a tap is being fluted, in 
Fig. 2, a screw nicked, and in Fig. 3, 
a squBre head formed upon the tap. 
Any one who has ever attempted to 
fiute taps on a planer is well aware 
that the tool jumps along from thread 
to thread, and the result is at best 
anything but satisfactory. By this 
device the tap can be turned and then 
fluted on the same lathe, thus neces­
sitating no interruption of either 
planer or slabbing machine. 

The entire tool consists of seven 
pieces in all : one bar, three jaws, 
two bands, and a wrench, and is 
capable of holding round, flat, 
square, half round, and three cor­
nered articles, from 3-16 to 1i inches 
in diameter, and of any length. The 
material is malleable iron, with 
hardened steel screws. 

The tool seems to be a valuable 
device, and one, from its many and 
nice adjustments, not only useful to 
mechanics but to inventors who are 
working upon the construction of 
new models_ It is quite small in 
size, and hence occupies but little 
space/ while its cOl!t is but $5. We 
have examined some specimens of 
its work, which appear excellently 
well done. Premiums were awarded 
to the tool at the American Institute 
Fair of 1873, the Buffalo Fair, and 

various other fxpositions throughout the country. 
Patented October 22 and December 31, 1872_ For further 

particulars address the inventor, Mr. William P. Hopkine, 
Lawrence, Mass_, 

• ••• • 
leeland'. Mlllenlal. 

Perhaps no country more uninterelting than Iceland ex­
ists in the world. Situated in a high northern latitude, at 
about 160 miles from the Greenland coast, it is little more 
than a mass of volcanic rock which natural convulsions hBve 

Fiy . 3.  

uphea�ed into mountain raD-­
ges. The iDhabitants, how­
ever, are a cultivated and re­
fined race, and strongly devo­
ted to educational pursuits. 
Libraries exist in considerable 
nUUlbers, and are connected 
with every church. 

Just ten centuries have now 
elapsed since the island was 
settled by Europeans ; an:! Ice­
land proposes, during the com­
ing summer, to celebrate her 
millenial birthday by a grand 
meetin/& on the plain of Thing­
valla, near Reykjavik, the capi. 
tal city. The object is not only 
to commemorate the lapse of a 
thousand years of national ex ­
istence, but also the granting 
of a new constitution by Den. 
mark, in which the indepen­
dence of the island is guaran­
teed ; and it is intended to de­
vote such proceeds as the &f­
fllir may yield to the enrich­
ment of the national library. 
Messrs. Longfellow and George 
W. Curtis have recently sug­
gested that a gift of books 
from the American people 
would be a very appropriate 
contribution ; and it is an­
nounced that all who may de­
sire to send volumes can have 
them transported by the Geo­
graphical SOCiety, Cooper Union 
Building, in this city, or the 
Pennsylvania HistorilJ&l Socie­
ty, Philadelphia, Pa. 

A COHPOSITION FOR Cov. 
l!:RING HOUSE ROOFs.-Take 
one measure of fine Band, 
two of sifted wood ashes, 
and three of lime, ground up 
with oil. Mix thorougbly 
and lay on, with a painter's 
brush, first a thin coat, and 
then a thick one. This com­
Position is not only cheap, 
but it resists fire well. 

© 1874 SCIENTIFIC AMERICAN, INC.



MAY 23, 1 874. J 
CURIOUS PLANTS. 

There is little to our minds interesting in a garden filled 
with roses, lilies, fuchsias, heliotropes, and pa.sies, or any 
other simple selection of the flowers that every one knows. 
True, their fra.gYance is always delicious, and iheir beauti· 
ful colors never pall upon the eye ; but while we ehould per­
haps stop for seconds to admire the gorgeous hues of a clus­
ter of tulips or to enjoy the perfume of a bed of violets, we 
would certainly give minutes, and many of them, to watch­
ing the shrinking of the leaves of the sensitive plant or to 
examining the strange forms of the aloe or cactus. 

In the one case we admire a flower which we know is 
beautiful, doubtless far more so than the odd plant which 
attracts our closer attention ; but with the one we have 
always been familiar, and the gratification it affords us 
ia simply to the senses of sight and smell ; the other pre 
sents the charm of that greatest of wonders, a new va­
gary of Nature, and arouses a deeper and more intellec­
tual interest, which holds us enchained until we have 
gratified the curiosity which leads us to new stores of 
knowledge. For this reason, we think that no garden 
should be without some odd or queer plant, in the growth 
and development of which new marvels will be daily un­
folded. Of course there ale hundreds of species well 
known to the professional floriculturbt, but of which the 
amateur gardener is comparatively Ignorant ; and from 
these, seltlctions may be made which wIll render one's 
flower beds a museum of strange and beautiful forms, 
which will make them a constant source of pleasure and 
interest . 

.As specimens of these odd freaks of Nature, the an­
nexed engravings represent plants whicb, we think, will 
prove something novel even to tbe skIlled gardeners in 
this country. We extract the illustrations from that ex­
cellent periodical, the English Garden. In Fig. 1 Is 
IOhown a noble sub-trop:cal plant, called the Wigandia 
caracasana. Its broad leaves are of a fresh green color 
and very luxuriant, rendering it a beautiful ornament 
for lawns. It rarely flowers, but produces a large SC01· 
pioid enflorescence at the top of a,thlck fleshy litem. The 
plant grows quickly in warm soils, and attainll a hight of 
from six to seven feet in a single se&llon. It is easily 
propagated in the spring by means of cuttings ; and if 
the thick roots are cut off in the autumn, a large propor­
tion of them will form young plants when lIet out in 
light sandy earth. 

In our second figure is represented one of the hardiest 
of the ferns, the DiekBonia antarctica. The trunk varies 
considerably in thickness, and in its native country, Aus· 

FIG. 2.-DICKSONIA ANTARCTICA. 

iralia. attains a hight of thirty feet or more, bearing at 
its summit a magnificent crown of dark green lance­
shaped fronds, from six to twenty feet long, beautifully 
arched and becoming pendulous with age. The crown 
itself ia frequently ten or twelve feet aerOIlS, and ia ever· 
grel!ln. 

In Fig. 3 ia another =IUeer but very differently appear­
ing plant, coming from high latitudes in Mexico, and 
called the 'TTUltmmillaria sulcolnnata. It grows from five 
to six inches high. At the base of the mammal is a 
dense forest of white wool which disappears as the plant 
gets old. Ita flowers are yellow. and one inch and a half 
in width. They have short bell· shaped blossoms, which 
rarely protrude beyond the spines, and are produced in 
whorles. 

A very curious plant, known &II the ataccia criatata, 
shown in Fig. 4, ia a native of the islands of the Malay. 
an archipelago. The underground portion consists of a 
tohort and conical root stock, marked with the sears of 
former leaves, and here and there throwing up some 
Bmall tubers, by the removal of which it is easily multi. 
plied. The actual roots consiat of a few coarse fibers. 
From the crown of the root stock rise three or four hand· 
.BQme and dark green leaves, and In the midst is a stout 

scape, like that of a hyacinth, twelve to eigllteen inches In 
hight, bearing on the summit a unilateral umbel of from 
twelve to twenty brownish purple flowers. With these are 
many more that are abortive, attenuated to a length of at 
least twelve inches, and hanging down like thin straight 
hair, a lock upon each side, while back of all stll.nd up two 
enormous vertical bracts, and, two smaller ones, flll.ttened out 
and of a cadaverous greenish purple hue. The whole thing 
is so weird and gipsy. like that one almost starts at the super­
natural mockery. It is easily propagated from its tubers. 

The echinocactu8 myriostigma (Fig. 5) may be described &II 
a civilized cactus, inasmuch as it has laid aside its spines 

FIG. i .-WIGANDIA CARACABANA. 

and other &llperities, and put on an elegant attire, bespangled 
with silver. This little gem (from Mexico) has generally five 
deep angles, though sometimes they number seven or eight ; 
at the apex, on the margins of the angles, are borne a quan­
tity of silky, yellow, star· like, sessile flowellll, which open du-

FIG. S.-MAMMILLARIA SULCOLANATA. 

ring sunshine, and close about four o'clock: in the afte rnoon. 
They keep expanding for flJur or five days in succession, ac· 
cording t() the intensity of the sunlight, and they last longest 
when least exposed : the b!ossoms begin to open in June and 
continue expanding, at intervals. until October, during which 
period a good plant will bear from ten to twenty blossoms, 

FIG. 4.-ATACCIA CRI8TATA 

one inch and a half in diameter. The grouBd color of the 
plant is datk green, and its whole surface is thickly and reo 
gularly beset with white etar·like scales, which give it a very 
beautiful appearance, especia.lly under a microscope. Its cuI. 
ture is in no way different from that under which other echi. 
nocact, thrive, but it must, says Mr. Croucher, not be subjec. 
ted to a temperature below 40°, otherwise it will be sure to 
suffer more or less from cold, and will not flower satisfacto. 
rily. 

In a future iasue we shall present engravings of several 
other curious plants and flowers, which will doubtless prove 
&II interesting as those above described. 

- - -
A Hunter'. Parrot. 

A correspondent of the Little Rock (AI k.) Gazette senda 
ihat paper the following account of a common poll par­
rot, which, it is claimed, has not only been trained to 
hunt, but which has learned to take a great delight in 
the chase. The owner and trainer of this hunting 'par­
rot ia a boatman, who formerly plied between Little 
Rock and New Orleans, but who some Yfars since gave 

.' up the business of boating and has since led the life of a 
hunter, living in a snug cabin at the junction of Big 
Mammella Creek with the Arkansas river. This hunter 
hermit, whose name is Nathan Lask, brought with him 
from New Orleans, on making his last trip to that city, 
a fine young parrot, to which he soon became more at· 
tached than any other thing on earth. Seated upon hili 
shoulders, the parrot attended him in all his walks. To 
train the bird and talk to it W&ll almost hia sole occupa. 
tion. With the careful training of so loving a mnster.  
added to its great natural talent for imitating all man­
ner of cries of birds and animals, this bird h&ll become a 
:u;.arvel of cunning and a great wonder in ite way. Taken 
into the hills bordering Big Mammelle Creek, and the 
signal being given at intervals ,  it utters the cry of the 
turkey so perfectly as to aeceive the oldest and most 
astute gobbler that ever strutted. On being answered 
by a gobbler. the parrot proceeds to lure him to death in 
the most fiendishly coquettish manner imaginable. 
Seated on his m&llter's shoulders, cbarily and coyly the 
parrot replies. Once he has fully attracted the atten · 
tion of the vain and anxious gobbler, often allowing him 
to call in a fretful tone twice or thrice before deigning 
to answer ; he then, in a few low and tender notes, lures 
the proud bird of the forest within range of the hunter's 
deadly rifle. Seeing the turkey struggling in the ago. 
nies of death fills the parrot with the most fiendish de. 

light, to which he gives utterance in a succession of  blood. 
chilling " ha has," in all manner of diabolical tones and 
keye. Should the hunter miss his aim, however, the parrot 
ruml!ls hia feathers, croaks and scold8, pulls his m&llter' 8 hair I 
and long refuses to be pacified. Duck hunting in Forche 
and Meto Bayous ia, however, the parrot's chief delight. 
Seated in the bow of his m&llter's boat, sungly ensconced in 

FIG. 5.-EcHINOCACTUS MYRIOBTIGMA. 

a patch of tall bullrushes, the parrot bursts forth into 
such a " quack, quacking," and general duck gabble ihat 
there seems to be in the vicinity a whole flock of these 
birds, all enjoying themselves immensely. Thns are 
many P&llsing flocks of ducks lured within range of the 
gUll of the hunter. Geese are in the same way ca.lled 
up by the parrot ; also many other wild fowl and even 
deer,as the bird imitates the plaintive bleating of a fawn 
or doe to a nicety. No money would buy the bird, and 
Nat. Lask, seen strolling through the woods, gun in 
hand and with his almost inseparable companion Beated 
on his left shoulder. seems a second Robinson Crusoe. 
Although so perfect in his imitations of all manner of 
birds and animals. the parrot Is not a great talker ; in­
deed, his vocabulary is limited to a few words and one or 
two short pbr&lles. He will sometimes sing out : " Nat, 
you lubber," and when Dan Lanagan (a brother boatman 
of Nat's, living at the head of Bayou Forche, and almost 
his only visitor), in his dug out, is ssen paddling in 
towald the mouth of Big Mammelle Creek, the parrot­
whose name, we forgot to say, is Bobby-will shout, 
" Lanago, aboy I Lanagan, a a. hoy !" The moment 
Bobby sees his master take down his gun,he ia in a great 
utter. He cock s his head on one side, hia� 
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eyes sparkling with delight, and, in a low, inquiriag tone, 
Bays : " Turkey ? turkey ?" " No, Bobby," Nat will perhaps 
Bay, " not turkey today." Bobby cocks his head the other 
way and softly says : " Quack, quack, quack ?" " Yea, Bob· 
by," says Nat, " quack, quack !" Bobby then burBts into a 
loud " ha, La,ha !" and cries, " Ns.t, you lubber, quack,quack, 
quack !" Then he ha has till the whole cabin rings again. 

. .  _ . -
THE FLOW OF SOLIDS AND ITS EFFECT UPON THE 

STRENGTH OF IIATERIALS. 

BY PROFESSOR R .  H. THUBSTON. 

One of the most important properties of metals is that 
which has been carefully and skillfully investigated by M. 
Tresca, the distinguished " SoUl·Drecteuri au OO'lUle'1'1latoire 
del Art8 et MetierB," and by him called the How of BOlids. 
The important modification produced in the strength of mao 
terials by this action is not generally recognized, and has not 
been cons!dered by standard authorities on this subject. 

Professor Henry proved long ago that liquids, which were 
previously regarded by all, and which are still regarded by 
many, as destitute of all cohesion, are actually endowed with 
considerable attractive force, their molecules clinging to each 
other with a tenacity probably nearly, and perhaps quite, 
equal to that of ice. The total absence of the force of polari­
ty, which gives the property of solidity, and the perfect 
freedom from true friction, observed in Huids, prevent the 
casual observer from detecting the existence of this attrac· 
tion, and it can only be measured by ingenious artifice and 
skillfully conducted experiment. · In Bolids, the force of 
polarity prevents the occurrence of such intermolecular 
movements, and enables cohesive force to be observed and 
appreciated j but it is evident that, 110 long as the power of 
changing interatomic distances by flow remains, the maxi­
mnm cohesive resistance of the material cannot become a 
measure of its tenacity. 

It has recently been found that any distribution of material 
which aids polarity in resisting the tendency of particles to 
slide among each other, under the action of any straining 
force, causes a power of resisting external forces to become 
evident, higher than is noted where the form is such as to 
permit flow. The real resistance to fracture offered by any 
piece, as a bolt, for example, is determined by the relative 
and absolute values of cohesive force and polarity, and' the 
form of the piece, and is not, as has been so generally sup· 
posed, a simple measure of the cohesive strength of the 
substance. 

It was shown sometime since, in an illustrated article pub.  
lished in the Railroad Gazette*, that " piece of boiler plate 
having rivet holes, whether punched or carefully drilled,was 
actually weaker per square inch of breaking section than 
when solid. . It has long been known to engineers that short 
specimens of materials ,  subjected to test in the standard form 
of testing machine, exhibited higher tenacity than long 
specimens of the same material with a uniform cross aec­
tion. This phenomenon has recently been studied by Mr. 
C. B. Richards, at Hartfordt, and by Commander Beardslee 
at the Washington Navy Yard, and the resnlts obtained are 
very similar. 

The standard short specimen gives,almost uniformly,about 
twenty per cent higher resistance to fracture by tensile force 
than the long specimen, which has a uniform cross section 
for a length of several times its diameter. 

A metal which exhibits a tenacity of 60,000 pounds per 
square inch when tested in the first form, the minimum area 
oceurring at a single point, will usually resillt with a force 
of but about 50,000 pounds when tested in the form of a long 
bolt. It is therefore very important to know in what form 
a specimen of metal has been tested when itB so ·called ten­
acity is stated. 

The majority of experiments hitherto made and quoted in 
books and periodicals have been made wIth short speci­
mens. We are consequently very liable to be led to expect 
more of our materials than they are really capable of sus­
taining. 

It may be inferred, from what is above stated, that, in con· 
struction, we IIhould always be careful io design the parts 
exposed to strain in s1]ch manner that their form should aid 
in giving r3sisting power by preventing, as far as may be, a 
!low of particles and consequent stretch or distortion. This 
is correct when dead loads are to be carried. 

Another inference would be that one large piece is less 
liable to yield under the attacking force than several small 
ones of equal total section. It is, however,to be remembered 
thaI small pieces are usually better worked and are less af. 
fected by internal strain than are large piecos. This is par­
ticularly the case with iron and steel, which are far more 
liable to this last kind of fault than are the other metals. 
Where the piece ill to resist blows, or to sustain live loads, it 
need hardly be said. it should never be given a contracted 
section if it can possibly be avoid,ed. 

Since the damaging effect of a blow is measured by the 
product obtained by multiplying the weight of the striking 
body into the hight from which its fall would have given it 
its striking velocity, and since the resisting power of the 
piece receiving the blow is measured by the product of the 
strength of the material into about two thirds the distance 
it will stretch before breaking, it is seen that the proper 
method of forming the resisting piece is that which gives 
it the best opportunity to stretch to a maximum extent be· 
fore breaking. This is done by making the greatest possi . 
ble length of uniform section and seeing that all other por· 
tions are somewhat larger. 

Thus the best bridge builders in this country make the 
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long bolts, which are used as braces, of uniform sectional 
area from end to end, except at the very extremities, which 
are upset for a distance equal to the required length of 
thread to be cut on them, and this enlarged portion at each 
end is given such size that the diameter at the bottom of 
the thread, when cut, shall be somewhat greater than that 
of the body of the rod. 

The amount of flow of the metal is determined by the 
character of the metal. Hard wrought iron and tool steels, 
for example, exhibit it less, and are consequently more duc· 
tile and resilient, than soft iron and low steels, while 
the latter are weaker metals than the former. Cast iron is 
both weak and non.resilient, and is therefore not well fit· 
ted to sustain either dead or live loads. The harder 
metals are not leu affected by shape, in their power of reo 
sisting shock, than are the softer grades, and where it be· 
comes necessary or advisable to make use of them under 
such circumstaaces, the same care should be taken to avoid 
concentrating the straining action on a short portion, or 
upon a single plane of cross section. 

It often happens in, designing machinery, that pieces are 
necessarily made of such shape as to be liable to injury from 
the cause here considered. Should this danger appear serious, 
the designer might be justified in · changing his whole plan 
to avoid such risk. 

A connecting rod, as usually made, is an illustration of a 
piece unfitted by its shape to bear a blow. The less the 
taper of the rod, the less is its liability to yield to shock. 
To secure in any given case a form of rod that shall best 
combine power of resisting shook with maximum endurance 
under heavy strain is often an important problem. The 
spring of the rod will often take up excessive strains, due 
to accidental and excessive blows caused by the piston strik­
ing upon water in the cylinder or by other exceptional oc­
currences. 

The body of a piston rod being of uniform section, it is 
well fitted to meet either .tatic or dynamic compressive 
stress, but it is so seriously weakened at each end by the 
taper given it in fitting it to piston and crosshead, and by 
the Blots cut through it, that it is usually quite unfit to 
offer maximum resistance to shock in tension. 

To resist perfectly steady strain, therefore, and. to carry 
dead loads, we should always select the strongest material, 
rather avoiding ductility, and, where the minimum .ection 
occurs, make that as short as possible and of such form as 
shall best resist flow and change of shape. 

To resist percussive action aDd to sustain live loads, we 
should select that material which is at once the strongest and 
moat ductile, avoid brittleness as certain to produce danger, 
and make the piece of such form as shall allow the great­
est possible stretch 1 efore breaking. 

Where two materials have products of strength into 
elongation which have the same magnitude we would select 
the most tenacious. Where two materials are equal in other 
respects, we would select that which has least density, since 
it is less likely to produce a concentration of the ilffeet of 
the shock near the point at which the blow is struck. 

STEVENS INSTITUTE OF TECHNOLOGY. 
. '. 1 . 

Plant Tree •• 
Mr. Reuben Shelmandine, of Jefferson, N. Y. ,  is evidently 

a philanthropist, and he proves his love for mankind in gen ·  
eral by issuing a proclamation to farmers. Why he  should 
embody a number of very useful hints about transplanting 
trees in this highly official document, we cannot explain. 
Suffice it that the writer says that he has had an ex · 
perience of twenty years on a farm, and " not on a side 
walk," and that his remarks are practical. Transplant, he 
says, finest or standard fruit trees, some in the fall and 
some in the spring, until you have from 10 to 50 trees grow­
ing. No tree should stand nearer a building than twenty 
feet, and the trees should be about twenty feet apart 
throughout the entire grove or orchard. Establish forest 
trees along the road and the front yard, and fruit or forest 
trees on other sides of the houle. Sugar maple, commonly 
named hard maple, is preferable of forest trees, and thrifty, 
hardy apples or J:ears, or both, of the standard (not dwarf) 
kinds. 

Ornamental trees should be trimmed during the first few 
years, leaving the main shoot to form the trunk of the tree, 
in order to have the branching lower limbs of the final tree 
from six to seven feet from the ground. The land in such 
an .orchard grove can be cultivated for all ordinary crops, 
including a garden, by plowing ahallow and carefnlly near 
the trees. 

It is suggested that the first ten trees be planted on the 
south side of the house, if none be there already. 

If a wind break i8 wanted on the west, northwest, or 
southwest, plant as near together as possible and have a part 
of the trees evergreens, to complete the thicket. The forest 
and fruit trees, arranged about twenty feet apart, as ahove 
described, will be estimated by the owner or other persons 
at the expiration of five years from the time of planting to 
be worth at least five dollars each, and at the expiration of 
ten years at ten dollars each, with an increasing value there­
after. 

InyenUon. Patented In Bqland bJ' .&.m.erlcan •• 
[Compiled from the Commlaltonen of Patenta' Journal.] 

I'rolll April 14 to April 18, 1874, Inclultve. 
BOILBB AND FlIBNAOE.-D. Renlhaw. Hingham. MaQ. 
HOBIB COLLAB LINING.-D. Curti. el A, Madison, Wis . 
LEATHBB DBBSSING MAOIlINB.-J. M. CaUer, Salem,Mass. 
NBlIDLII.-W. Trabue, LanllYllle. ][y. 
PlJJIP.-W. D. Baxter, New York city. 
TBJlPBBIlIIG APPAB�T\1 •• -G. F. Slmonda, " aI., Boaton, Mass • 
WA8IIl1I'& MAOJIIlI'B, BTO.-E. MarlhaU, Tola, )[811 ..... 

[MAY 23, 1 874. 
DECISIONS OF THE COIlKIBBIONER OF PATENTS. 

PATBNT TOllAOOO BAG.-JAlIES D. OULP.-Appeal . 
[Appeal !'rom the decision of the Board of Examlners·lu·Chlef In the 

matter of the appllcatlou of James D. Culp, for patent for Improved To. 
bacco Packasel.-Declded AprI1 15. 1874.] 
LBGGETT, Commi.rioner: 

tP1!�I:':.�� �r
l
::t:;tlc knit or loosely woven tobacco ... cks, substantlally 

as herelu described. for packing tobacco .  
2.  As a uew article of manufacture. elastic tobacco sacks -made of knit or loosel

� 
woven fabrics. substautiallv as herein set forth and described . 
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Applicant propoaes to knit long tubes of the diameter of a tobacco pack. 
age aud cut tbem Into suitable lengths to form tobacco sacks. and merely 
sew them across the bottom. The novelty of this plan of making tobacco 
sacks Is admitted, but the Boardbold tbat, as It Is eommon to I<nlt tubular 
faOric for stockings aud purses and cut It into proper lengtbs and sew up 
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thla opinion. We Bays bls sack cau be manutactured with less eXFense th on  
the o ld  sack, becaule It reqUires less sewing. But tbls advautage Is Cl u e  
solely to  the metbod em

x
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proved articles for the use of the public. 
Very little aualou appears between a stocking or purse and a sack for a 

tobacco package . 
Dccilioll of tne Board reserved and a patent allowed to the appllcaut . 

BIGHTS OF BlIPLOYBBS AND BlIPLOYBBB TO INVBNTION8 .  

GILBBRT. AND CLARK. BONZANO ., GBIJI'FEN. -INTEBFERBNCE.-ELBVATED 
RAILWAY PATENT. 

[Appeal from the decision of the Board of Examlners -ln·Cblef In the 
mattel of tha luterterence oetweeu the application of Rufus H. GIlDert

.l 
w:.1l��;:'�C����':,.0�rWl!.��flir patent for Improvemeut lu Elevate 

L1IGGETT. Commi88ion.r: 
Tbe Invention lu controversy Is an elevated street railway. Such a means 

of translt ln lar4e Cities has long been a project of absorbing Interest to tb. 
ap�\I:-��c�� sc��::inore or lell developed In his mlud. be went to the 
IIrm of Clarke. Bonzano '" Grllfen at Phamlxvl11e. Pennsylvania, dlstln­
gUlshed enlrtueera and bridge bUilders, to enllBt tbelr sl<l11 and lervlces In 
Its practical furtherance. It IS admitted that tbe widespread reputatIon of 
this llrm as englueers alld bridge constructQrs le<l to those bUlluess trans­
actions betweeu the parties from which tbls contron- rsy sprung. That 
Dr. Glloert freely communicated to tnem his Ideas and plans as far as he 
had perfected tb em. aud tbat they were prompted to Ibe consideration of 
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sage of steam cars unSer the arch. all of sumelent strength for the purpose 
contemplated, ls certain .  The very conception of the Idpa of an elevated 
steam railway over the center of a street. which would not obstruct travel, 
must have suggested this much .especlallywheu a transition was made frilm 
tne pneumatic .tructure wblch be bad already plauned and pictured. Fugi­
tive SKetches made in the course of CODverU,tlODS were Dot preserved,but 
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te carry couvlction without tbem. 
Gilbert needed and sought the practical suggestions and Instructions of 

skilled mechaniCS aud engineers. They could and did teil him that a gothiC 
arch would uot do .  They probably told blm. as all otber engineers would 
have told him. that lie must prOVide for expansion and contraction. and 
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tbe materlat aud how braces and diagonal and vertlcal teuslon rods Qould 
be advantageou.ly employed _ Whether these were suggested by blm or 
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outJeopardlzlntr luventlons,because, ln fact, an Inventor can sel!om per­
fect his conceptions without them. 

AI to what tr"nsplred at the Interview of Fosteraud Gilbert with thellrm 
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Tbey were lllustratlVjI of deraU and arrangement .  lllustrative suggestion. 
were made by all the partl .. prespnt. none of which he could llx upon one 
or tb. other. The conBultatlOn here Indicated was sucb as would natur-
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for tbe Gilbert Railway Company was suJllclent to Induce tbem to perform 
tbe serVIces sought of them by Dr. Gilbert. Tbat was doubtless the cou· 
slderatlon upon w�lch tbey acted for him at his request . Be presented tbe 
Idea of the inventIon and they promptly assisted to render It practicable. 
because of the Inducement ot ultlmate prollt to be derived from It as em· 
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:::�ioyee was esseutlally established be-

tween tb e parties. Tbat being the c .. e. admitting all tnat Is claimed to 
bave beeu suggested by Clarke;Bonzano /lo Grllfen. I cannot see tbat Ihey 
have any claim to ludependeut luveutorshlp. 

Declslou In favor of Gllbert. ____ _ 

DECISIONS OF THE COURTS. 

United State. Circ u it C ourt-DI.triet oeMa88achu8en8. 

PATENT BLASTIC lI'ABBIC.-WILLIAX SJOTH VB. THB GLENDALE ELASTIC 
FABBles OOXPANY. 

[ Iu equlty.-Before Shepley. Judge.-Declded February IS, 1874] . 
The previoul production to a limited extent of goods r.sembllng those 

fabricated by the plalutilf'8 process, and by means 80mewbat .Imllar. held 
to have amounted. to no more than aband.oned. and unsuccessiul experl� 
ments. and not to Impeach the validity of his patent. 
SHEPLEY. J.: 

This Is a bill In equity founded ou alleged In!'rlngement of letters patent 
reissued to the complaluant. numbered, respective ly. 2,8&8 and 2.814.  

Ferdinand ]loebly and Henry G .  Guruey, witnesses In beh.1t of the de· 
feudant. testify to tbe use of looms with stationary warps before the 
date of complaluaut's Inveutlou . Neither of them give any drawing or 
model of the looms to which tbey teotlfy, nor do the witnesses themselves 
or any experts lu the caae teatlfy that the mechan Ism described by them 
was substantially like tbat descrIbed by tbe complainant In his specillca­
tlon In the case of Gurney ouly a trilling quantity of the elastic web was 
made In the loom described by him. It IS not easy to determine from tne 
te.tlmony how much of the product which Doebly says was made tor his 
father was made on thp loom wllh a stationary warp. I think they are to 
be regarded In the light of abandoned, and, Judging from the .:>eclmens of 
the worl< IIled a. exhibits In tbe caRe, as un.ucce8sful. experlmeuts before 
the date of complaluaut'B luveutlon . There Is conslderaDle teatlmony lu 
the case tendIng to sbow that tbe elastic webblug can be well mad. by the 
use of a rising and falllug rubber warp _ MachInery operating In that way 
Is opeu to be used Without Infringing the complainant'S patent. Tbe fact 
tbat rtapondents prefer to use the mechanism patenteol to complalnaut Is 
eVidence that there Is su1llclent utility lu the fnveutlou to support a pat-
en

Jecree for complainant. . 
-

[ 7 . A • .Jenck8 and L. RcoU. for complainant. 
BenJamin Dean, for defendan_tB_._l ___ _ 

United State8 Circuit Court.···Dl.trlct oC Ma •• achQ· 

8eU •• 
WADB H. mLL et al. tl8 .  G. H. WHITOOMB et al. 

[In equlty.-Before Shepley, Judge.-Declded February 18, 1874.] 
The Court held .s followa : 
��:P�r,;;��t';,�acturlng Company, being tbe owners of the rights ac· 

cured by three dlfterent letters pateut of the United States .  for the Inveu· 
tlons of Edwin Allen In Improvemeuts lu printing presses. on the 1st of 
Februarr 1871 entered Into a certain contract with the complainants .  
Tbls btll ii broUcht t o  enforce the rights o f  the complainants uuder that 
c0i':�

a
��ntract begins with a recital that the Allen Mauufacturlng Company 

are the owners ot. a patent automattc euvelope printing press, wblch they 
styled a patented automatic · envelope printing press, In the organlzatlou 
ot which were Included the Inventions secured. " Tho exclultTe right to 
use and vend said pressea In the county of Worcester and In the State of 
Rhode Island" Is granted to Hill, Devoe '" Co., the complainants, the Allen 
Manufacturing Company reaervlng for themselves " tbe exclusive right to 
mauulacture said presses . 

The secoud clauae provides that the company shalk wlthlu a reasouable 
time supply all prel.es ordered by complainants. ·.·be third clause Is a 
covenant to frotect and defeud th� complainants In tbe exclusive U8e and 
enjoJDleut 0 the .ald llutomatlc envelope printing pres.e. ln tile territory 
af¥�:'rJ�rt1l claus. provides for the payment by complaluants of the Bum 
of one thouoand dollars for each press ordered and received by them. and 
of a rayalty of oue doUar per day on each preBs on whiCh envelopes C811 be 
printed of sl". No. 6. and correapondlng royalties for other sizes " when 
...Id partlel of the .econd part Bhall be protected In the exclusive use and 
enjoyment of them accordIDg' to this agreemeut." 
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Tbe fiftb clause coutal.s provlslons concerning tbe Bale by complainant. 
to otber partie. not material to tbe .ubject matter of this InquIry. It II 
provIded In tbe slxtb clause that complainants sball bave the exclulve 
right in sa.id territory to use any and all improvements upon laid prelses, 
wblch shall bereafter be made, and wblch shall be owned by or under the 
cont.-ol of said parties of tne first part, and sball have the right to adapt 
laId Improvement. to all presse. purcha.ed by them before the date ot sald 
improvements. 
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whIch owned tbe patents, and linIng coupled with that license a grant Of 
tbe exclusive rIght to use,rent, and vend .ald presses In the apeclfied terri· 
tory upon the prescrIbe a condltions, and a covenant for ,' protectlon in 
' the exclusive use and enjoyment of said automatic printing presles afore­
said and of tne Improvements aforesaid . "  

SUC Il a contract clearly gives tbe hcensee no rIght o f  action for au  In · 
frlngement of the patent. To enable tb.e purchaser to sue, the assignment 
mus, undoubtedly con ver to him the entire and unqualified monopoly 
which the patentee held In the territory .peclfied, excludIng the patentee 
himself as well as others. Any aSBIR'oment short of this i8 a mere licen8e, 
and. the legal rigb.t In the monopoly remaIns in the patentee, and he alone 
can maintaIn an actton agaln.t a tblrd party who commit. an Infringement 
upon It . 
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eIHclent remedy. 
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rltory, exclusive of the patentee himself. 
Tne owner 0 1  t.he exclu.lve rIght to use a patented artIcle, and to sell It 

with!n a speCIfied territory, out not the right to manufacture t�, Is a mere 
licensee, and cannot maintaIn on any action for lnfrlnglng the patent. 

The partIes who own the exclusIve rllrbt to use and sell a patented Inven· 
tlon wlthlO a .peclfled terrItory, wltb a guarant y for It. enjoyment from 
the patentees, cannot matotaln B bill for an Injunction anti for an account 
agaln.t the patentees and partIes who. wIth knowledge of tbe contract, 
have purcb.sed tlte arranlrement from them wltbout the territory, and are 
uslog It wIthin I t .  

The federal courts have no jurisdiction over a sutt brought to enforce 
such a contract against the patentees. and the purchasers from them, 
where all the parties are citizens of the same State. 

BIll dlsml.sed . r;.��:��n l1';fr:.�:.nJa;.��e"EsM!��J.le�
0�;,gmJ/alpn}j1ckln8on, for de. 

fendant • .  j 

"(J nlted State. Circuit Court---Dbtrlct of" C alifornia. 
PATENT AlIALGAllATING PAN.-OOOLIDGB VB. )ICOONB.-INFBINGBllBNT. 

[Decided March 5, 1874.) 
In a patent for an amalgamatIng pan, a claIm for " con.tructlng and 
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claIm for tbe . hoes and dIe. In combInation wIth the bars. 
Tne claim Is not infringed by USIng  the shoes and die. wltbout the bar., 

although It .nould be shown that tne bar. are of no ule In tbe combina­
tIon. 

Sawyer, Circuit Judge, delivered the opinIon of the court. 
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of several elements or parU'. Tne petItioner commences by de.crlblng the 
drawings , and then s tates as follows : 

Tbe n.ture of my In ventton consl.t. In the arrangIng of .hoe. and dies 
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tlon al.o relates to beveled bar. placed between eaCh die Bud partially 
filttng tbe groove., for the purpose of keeplnlr tbe ore ncor tbe .ame as 
tney pass eaCh other. 

Tnen he descrlDe. bow the dIe. are fixed to the dhks, and tello us how 
other dies have been used in a ai1fereot arrangement 4 points out how the 
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words : 
I do not claIm broadly the upe or shoe. and dIe. for the purpose of reduc. 

Ing amalgamating ores, for these are well known and used. What I do 
cla.im, however, and desire to se_cure by letten patent, IS constructing and 
placlug tbe shoe. and dIes upon u ) , . er and nether dl.ks obliquely at about 
thu angle a. de.crlbed, toge ther with tbe beveled bars B B B, etc . ,  .uh· 
8tanttdly as descflbea, and for the purposes set forth. 

Tllere IS notnlng to snow that thlo combInation was made or .old by the 
defendant, or tnat he ha. made portions of I t  and sold tbem to otber par. 
tie., with [he knowledge tnat they were to be uled In connection wltb tbe 
"be veled bars" for the purpose of m�klng up a single complete machine. 

Tbe court tbereupon adVIsed the Jury to return a verdict tor the defend. 
ant, w!!lcn was accordtngly done . 
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"(Jnited State. Circuit Court---Sonthern DI.trlet of" 

New York. 
PAPER BAG MACIlINE PATBNT.-THE UNIOlf PAPBE BAG llAOHINB COMPANY 

et al. VB. GBOBGB L. NBWBLL et al. 

Blatchford, Judge : 
Br tne 618t .ectlon of the act of July 8, 1870, (16 U. S. Statute. at Large, 208,) It I. provided that In a .ult In equIty for rellef agaln.t an alleged tn. 

frln"ement of letters patent, certaill specified defence, may be pleaded 
and proots of the same may be given upon certain specUled notice in the 
an�wer c t  the defendant, and Wlth a certain speCified etrect. Among the 
defence. speCified In the sectIon are that tbe pateotee waa not the Original 
and ftrst inventor or discoverer of any material and subltantlal part 01' tne 
thing patented, ana " tnat It bad been In public use or on sale In thll ooon. 
try lor-more than two years betore his application for a patent, or bad been 
abandoned to the pub lic . "  AS to notice In the answt><r, the secUon requires 
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names bnd resideu.ces ot the persons alleged to have invented or to have 
haa the prIor knowledge or the tblng patented, and where and by wbom It 
had been used." As to the e1fect specUfled, the Bectlon provides that .t 1f 
any one or more ot the .peclal mattor. alleged .hall be feund for the de. 
fendant, Judgment stlall be rend.ered for him with costs . "  

Tnt. Is a SUit I n  equIty for reUef against an  alleged Infringement by the detendanta of letters patent of the United States granted to BenjamIn L. Binney, assIgnee ot E .  W .  Goodal"" a. Inventor
ii September 1; 1865, for a macblne tor makIng paper bag.. The bIll wa. led May 18, 18·IS. The an. swer was filed July 7, tb7S. Tbe replication was filed August 25, 1878. The plaIn till's commenced takIng proof. for final hearl� by tbe examInation 
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3'ct�� ber, 187S. Tbe plalntllfs re.ted therr ca.e on tbe 6th of November, 1878. The aefendants. so far as appears, have taken no proofs for dnal hearing On the 20th of F ovember, 1�7d, this court, after a full hearlnlr of both par: ties, grtloDted a preUmln .. ry iojuncttoI!. restraining tb.e defeno.ant8 from in� frIngIng tne patent by uSIng the Invention described and claImed In the first claim tbereof. 
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Je palent or of any .ub.tantfal or material part thereof, and a denIal " that the same was not known or used before or that it was not, at the time of the aPfrl1catlon for letters patent * * � U In public use or on eale ;" and 
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:: two year. prIor to tile date of the atore.ald apphcatlon for letter. patent therefor, or of any Invention of the same by and on the part of saId E W. Goor\a le ." But the answer does not state the name or residence of ·any person wbom It alleges to have prevlou.ly Invented or to have had prior knowledge ot the thIng patentea, nor doeo lt state where or by whom the thlug patented bad been previously u.ed, nor does It .et up any defence of the abandonment of tlie In ventlon to tbe publ1c by E. W. Goodale as In. ventor. Under thIs state of tacta the defendanta, not havlng obtaIned any leave to amend their answer or any extension of the time for taking proofs wblcb bOB expIred by tbe lap.e of time, now apply to the court on aIHda: VIta to dls.olve the injunction referred to. Tbe aIHdavlLB .eem to be In. tended. so tar as tney relate to defences Buthortzed by the 6lst sectIon to raIse the delenee that the Invention covered by tbe firat claIm of the pat. ent was, WIth the con.ent and allowance of E. W. Goodale. In publ1c use 
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s r:!��. t�� mPd!��� was not the orIgmal and first inventor or dfscoverer oCwhat Is covered by the fir.t claim ot the patent. The plalntlfi. take the ohJectlon a. a bar to the nearing of tne application, so far a. It rests on said defence. that In. asmuch as the defences attempted to be set up in the a:fHdav1ts could 'not be availed 01 by the defendant. In the takIng of prOOfs for final hearIng botb becau.e tbe proof. are closed and the case I. ready for final bearlne' and becau.e also tbe defendant. have laid no foundatIon In theIr answer for puttfng In any proof to sustaIn .uch defencesj such defences cannot be availed of to dI.solve the Injunction granted. rhl. objection mu.t pre. 
tl':!�·. 

No Ir!'ound 10 .hown In any other respect for dls.olvlng the Inj unc. 
In order to avoId any Impl1catlon that the defences oought to be set up In the aIHdavlts a. defence. under the 6lat section WOUld, on the papers put In on both .Ide. on the applicatIon, be regarded as made out to euch an extent, at least, as to warrant the d18801ving of the io/unctlon or to have 
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OUld follow from a con.lderatlon of the fact 
Tbe motion to dIssolve the Injunction Is denIed. r George Harding and Horace Rlnne/l, 3d, for complalnanto. Jiarcus P. Norton, for detendantB.l 

"(Jnited State. Circuit Court---DI.trlc& of New Jer.ey. 
WETHERILL et al. ",8. THB NEW JERSEY ZINO OOHPAI{Y. 

McKennan. CIrcuIt Judge : 
At a final bearing of thIs canse It was adjurured that tbe defendant. had InfrInged I,!'tters patent granted to Samuel W'etherUl, on the 18th of No. vember/ 

1855. and ext�nded for seven )ea .. , for a proce.s for makIng white oXlde 0 ztne, and tlley were perpetually enjoined " from toe further con­structIng, using, or selling In any way· or manner, direotly or indirectly the satd patented improvements or any part or parts thereof." They are now alleged to have violated thl,. Il\lunctlon, In the u.e of a procelS sub. stantlally the same a. Wetherlll s, or at leaot embracing It. euentlal fea. �����'r::��. a motion hal heen made for an attachment alraln.t them for 
Tbe characterlstfc feature. of Wetberill'. proce.s were stated to con.l.t In the employment of a tbln bed fire of chestnut coal andof a superlncum. bent layer of pulverized are and pea coal of the apprOXImate tblckne.s of three luches, the enforced passage of atmo.pberlc a1rln numeroul jeta 

through the mass, h1 whIch Its combultlon Is maIntaIned, tbe vaporizatIon 
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furnace-to whIch alone. as a prior devlce, It Is neces.ary to refer-I he 
fuel and ore are not comminuted, nor is the charge spread in a thin layer, 
and when Ita workIng Is begun It must Bece •• arlly be continued without 
Interruption until the turnace I. blown out . In all these particulars the 
Wetber1 l1 proce •• ls dlfierent .  The bed fire con.l.t. of fuel In a comml· 
Dllted form I 80 also doe. tbe char2e of mingled ore and carbon. ThIs 
cbarge I. spread In a layer of tbe maxImum depth of elgh t or nIne Inches, 
and througb It 10 dllfli.ed a bla.t of air, not only to keep up combu.tlon, 
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expelled from the ore, the scoria or slag 18 remoTed and I he process re· 
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tho operatfon of the blast furnace, whlcb I. continuous and Incapable of 
Interruption. 

Tbe proces. usod by the defendants I. claImed to dIffer essentially from 
Wetherill's, first, 1n the Character of the charges employed, and, second, 
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The defendants lntro�uce a .upplemental bla", Into the furnace chamber 
above the charge. No .ucb blast I. uaed In the Wetherfll proces., and the 
proof at the final heartng of the cause demonstrated that the results were 
perfect WIthout It. NOW, If the mean. employed by the detendants to 
mr.�)iJt�;u"i!.

a
ff:y"i:: rJ�:��m� 

l
iu°J'c�I��

e 
a�

e
g"ri:a"e

le
�np

t
�:"�I��

t
J';�; 

It lollow tl) .. t a nece •• ary.upplement of air In one ca.e and not In tile other 
render. the proces.e. dUferent ? We thInk clearly not. But In poInt of 
fact the oxIdation of tbe zInc fumes Is effected bb the lower blast In the 
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comIng 011' the charge before the .upplemental bla.t was turned on . But, 
In vIew of the preponderatIng weIght of the proof. taken before the final 
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and not to any essential dtlference In the character of the method of In· 
troduclng It . . 

We are therefore drawn to the conclu.lon that a prelimInary bed fire, or 
thIn charge of comminuted ore and carbonaceous matter, and the enforced 
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the charge, when it is expelled from the ore, are e1fected, are features 
common to both Wetherill 's and the defendants' methods. 

We are .atlsfied that the method complaIned of 10, In .ubstance and chao 
racter, tbe ome with tbe method pH.ued b;r the defendants before tbe 
Injunction, for the u.e of Wblch they were adjudged to be Infringers. 

A bailable attachment mu.t, therefore, be awarded against the president 
of the defendant company, upon whom tbe inJunction was served, and who 
I. shown to ha�e deVIsed and practiced tbe tran.greBslnS proce ••.  

Improved Gaa Relrulator. 
Joseph Adamo, Wa.hlngton, D.  C.-Thl. lnventlon relate. to that cIa •• 

of regl1latorB In whIch the preuure of the sa. act. upon a fiexlble dla· 
phragm to which I. attached a valve that open. or clo.e. a. the gas I. 
turned on or 011' from the burner, or as the pressure varies from the street 
mains ; and It consists in a new and Improved arrangement, in which the 
valve I. made more sensItive to the pre.sure of the ga. by mean. of a bal. 
loon·llke arrangement of thIn metal In the dlapbragm that opens do wn 
through the valve, and, being constantly filled wIth gas, counteract., by Its 
buoyancy, the weight of the valve, and hence makes the dlaphragm,a. con· 
nected wltb the valve, more .en.ltlve to the pre •• ure of tbe gas. 

Improved Hydrant. 
Jobn Tbomas Davl., Wa.hlngton, D. C.-This Invention Is designed to 

provide novel meano calculated to fac1l1tate the operation and manlpula· 
tlon of hydrant., while tbey are al.o ellectoally prevented from freezing In 
the .evere.t temperatnre of the wInter. 

Improved Saw MiU. 
John N. Hall, Central City, Col . Ter.-The feature. of thl. lnventlon are : 

An Improved apparatn. for adjusting the ends of the log a. It re.t. apon 
the head block. ; for adJu.tlng the log for .Iabblng ; for automatloally mov 
Ing the log laterally toward tbe .aw after each cut, or from the saw wben 
nec.osary I and for operating the log carrIage . 

Improved Velocipede. 
Frledrlcb C. Scharfi, Chllllcothe, O .-Thls I. a perambulator to be used 

by grown·up per.ons and children for the conveyance of parcel. .  Tbe 
borlzontal frame I • •  upported on tbe crank axle, to wblch tbe driving 
wheels are keyed. The middle part of the frame has a seat. Upward 
and downward extendIng otandard. are cast to form the hearIng. for 
crank .hafu, by whIch the motive power I. transmItted from hand cranks 
of the upper ahaft to the driving wheel. Tbe.e .haft., a. well a. the axle of 
the driving wheels, are provIded wIth double crank., one crank on each 
.halt beIng under rllrht angles to the other. Tbe crank rods connect the 
upper drIvIng .halt wIth tbe lower crank shaft,and .ultable rods counect the 
lower .baft wIth the crank axle of tbe wheels, transmitting thus the drlv' 
Ing power to them. The lower shaft I. also provIded with radial arms 
and weIghts, whIch serve tbe purpo.e of a fiy wh�el, anda •• I.t transmls.lon 
of power. Tbere I. al.o a guIde wheel, readily governed . .  

Improved Portable Feather Renovator. 
Abner B. Hutcbln., Brooklyn, N. Y.-There Is a perforated plate for dIs. 

trlbutlng tbe .team throughout the ma •• of feather. contained In a cylln· 
der. A jacket surrounds tbe cylinder, to confine tbe .team for dryIng ofi 
tbe feathers,and there I. a fiexlble tube for dl.charglng tbe feather. from the 
cylinder lnto the sack. The jacket I. arranged to form the bottom,.lde.,and 
top of the truck bodY I also a protecting case for tbe .teamlng cylinder. 
The steam pipe. arc provided with cock., contrOlling the oteam .o as to 
let I t  Into the cylinder, fir.t for .teamlng the feather., and afterward Into 
the jacket for dryIng them off. 

Improved Breech Loadinc Fire Arm. 
Joseph C. Dane,La Cros.e, WIs .�Thls Invention relates to means where. 

by tbe barrel or barrel. of ,. breechloader may be conveniently locked 
to and unlOCked from the stock, lU1d consl.t.s In a slide tbat form. both a 
part of the trigger guar� and a part Of tbe meohanlsm for operating the 
key. 

Improved Paper Box Machine. 
William Gate., Frankfort, N. Y.-A roll of paper or straw board I. 

placed on a spIndle supported by armo, and Its end Is carried under 
a .Uttlng cyUnder where sl1t. are cut by spring cutten. The paper I. 
carrIed from tbe slitting cyUnder upward, and under tbe pasting roller 
whence It Is carried to tbe platen, the face of whIch Is provIded with 
small poInt., wblch hold the paper In place over the mold ready for the 
plunger. Each plnnter I. preceded by a knIfe, which cut. off the paper 
for the box. The plunger forces the paper Into a rece •• , and doors are 
then forced agaln.t It • •  Idea, formIng the box. The parts are then firmly 
pre •• ed together by .ultable mechanl.m. 

Improved Painter'" Pall. 
FraBcls C .  Landon, Jo.lah Smltb, and Jame. H. Flood, Southold, N. Y. 

-Tbls Is an Improved painter'. pall, .0 con.tructed os to enable tbe 
paInter to take up the ladder wIth him palnta of different colors, and a 
large and a email bru.h for eacb color, wIth the same fac1l1ty that he now 
take. paInt of a .Ingle color. It con.lsts of a tray having a cover provIded 
wIth bole. not unUke a table ca.tor, lnto Which two or more paInt bncket. 
may be set. Receptacleo are provided for bmsbes, etc., and the whole Is 
sultably .u.pended. 

Improved Car Starter. 
W1l11am GUilfoyle, New York clty.-Thls Invention con.lots of double 

drum., wtth central or .Ide ratchet wbeels, whIch are keyed to the axles 
of tbe car wbeel., and enCIrcled by metallic .prlngs or bands I1ned wIth 
leatber, one end of .ald band, beIng connected to a beavy elliptic or other 
ohaped spring, tbe other to a chain whIch pa •• eo over a windlass roller and 
pulley to tbe brake shatt. Loose band. or shoes of the drnms take off the 
friction and wear from the connecting bands, and pre.erve tbe same 
thereby. 

Improved Device for CII,aninlr BottleR, Barrel", etc. 
John C. G. Hapfel, New York clty.-Thl. lnventlon con.lsts of a tubular 

standard having a perforated cyl1ndrlcal extension tube, whIch Is Inserted 
Into the bottle or barrel till the projecting stem of a conIcal valve at tbe 
ba.e of the extensIon tube I. carried down by the pressure thereon open. 
Ing tbe valve and forCIng the water Initantly througb the perforations to 
tbe Inside of the barrel. The pre •• ure of tbe water clo.es the valve a. 
.oon a. the object to be cleansed 18 raIsed from the valve stem, and 
thereby the .upply cut off. Tbl. Is a very Ingenloos contrIvance for ac. 
compllshlng the object de81gned for It. 

Improved Sewltltr Machine Table and Cabinet. 
HarrIet R. Tracy, New York clty.-Thls lnventlon consl.ts ln combInIng 

with a .ewlng macblne table a .et of drawer • •  which are pIvoted at the 
front corner in such B manner as to enable the same to be turned beneath 
the body of the table top when not In use, and to be turned In an outward 
direction tborefrom to bring the drawer. In prolongation of the end of 
table, In order to form an exten.lon of the latter for supportlug work . 
The Invention further con.lsts In applying, to tbc :bottom of the drawer 
frame, hInged legs wblch can be turned down to rest on tbe fioor for reo 
lIevlng the hInges of the drawers from al1 8traln, the bar being also hInged 
so as to enable the same to be turned up agaInst the drawer frame, ln order 
to enable the latter to clear tbe base of the table or cabInet and the trea· 
die. At the upper edge of the drawer frame I. a hInged bar carrying a 

hinged leaf, which I. adapted to be tUrned against the edge of the table 
top for formIng a fiu.h .urtace, and to be turned In an ontward dlrectlQn 
from tbe drawers to torm an exten.lon leaf. Tbere are two pIvot plate. 
for sustaining the leaf of the drawer frame In an extended position, said 
plates being adjustable vertically. 

Improved Device for Bnrninlr Hydrocarbons. 
George W. Rumrfll, LIma, Peru.-Thls Invention consists of an air 

blower (In combination with a boiler havIng the 011 delivered Into the 
furnace 10 opray by a steam jet) to be used for'produclng a jet before steam 
Is ral.ed. The blower Is connected wIth the boller, or to the steam pIpe 
leading to the Injector. Thl. ls an apparatus for regulating the delivery 
of the 011 Into the fUrnace, and for sbuttlng It olf altogether and letting It 
on, 00 arranged that by turning the Bcrew the steam pipe will be shifted 
forward and back to open or close the annular space between its nozzle 
and that of the 011 pIpe .  This devIce for burning hydrocarbon. has becn 
in successful operation for some time, and further Information may be had 
concernIng It by addre,slng J. G. Holbrook, Gnardlan Mutual LIfe Insu · 
rance Company, 251 Broadway, New York city. 

I mpl'oved Rotory Entlino. 
Josiah C .  Hamilton , Ashtabula, O .-The steam enters alternately from 

the cut-oil' valve to slidIng abutment valves, and from them to the piston 
by a top slot on one side and a bottom slot at the otber Side, and vice versa 
when reveroed . This, with the action of a slidIng tube whIch controls the 
exhaust. causes the elfecllve rotation of the shaft at any poInt of the pis· 
ton, and without dead point • .  

Improved Frame for Cnltivators, Scrapers, etc . 
John W. Rabb, La Grange, TeX.-This inventlon consists in so construct­

ing the runntng gear of a two wheeled vehicle, tha t  tt may be convenient� 
Iy applied to the .everal purposes. The axle II bent four time. at rIght 
angle., giving It a crank form, and may be turned down to brIng Its sl':e 
part. Into a horIzontal po.ltlon, or turned up to bring Its sIde part Into 
a vertical position without changing tbe pOSition of the cros. beam. It 
may be locked In place, when turned up, by a button, which may be turned 
over the .Ide part. The plows can be raIsed and lowered by simply 1008en 
Ing the nut. and bolto . The lower part. of the standard. are curved to 
gl'l'e any de.l!ed pitch to the plow •. By attachIng 0 markIng plow to each 
end-of the cross beam. two rows, six feet apart, may be marked at a time, 
By attachIng a thIrd plow to tbe c enter of tbe crOBS neam, three rows ·  
three feetlapart, may be marked at a time. A .craper plate I .  bolted to the 
forward side of the croes bellm, and Is intended for use in covering cot · 
ton, corn, and other "eed., for ftIUng up inequalities In the ,urface of the 
ground, to move the sol1 loosened by the plow. In roadmaklng. and for 
otber similar uses .  By oultable construction, sbould an ob.tructlon be 
encountered, a very slight rl.e Of the rear end of the machIne will change 
tbe line of draft so that the draft upon the machIne wfll raIse the axl. 
into a vertical position, raiSing the plows, harrow, scraper, or whatever 
may be a.ttacbed to the cross beam, and enabling them to pass over the 
obstrnctlon . The machIne can be used a. a cart wltbout detachIng the 
plows, scraper, or harrow tbat may be attached to It, by ,Imply ral.lng 
the axle Into a vertical po.ltlon. 

Improved Car Coupling. 
Alexauder Crocker, L. CrosBe, Wis .-This I nvention consI s t .  In a nove 

mode of con.tructlng a two part coupling link so that the two section. 
cannot come apart (as long as the conjotned cars remain on the track), nor 
turn on each other ; but if one runs off an embankment or bridge and turns 
over, a WOOden ptn maybe at once broken, one section turned on the other 
and tbe two separated . 

Improved Automatic Car Couplinc. 
Ezra N. GIlford, Cleveland. Ohlo .-Thls lnventlon relates to car couplings 

tbat are bifurcated and operated by the pres.ure of the link, ond conolsla 
In makIng enlargement. on the coupling pin to prevent I t  from rl.ing or 
famng when upbeld ; In reducing  the pIn at a certain part to enable It to 
be reversed; In provIding the drawhead with .Ide projections and tbe buf· 
fer head with an Incline, to hold up the coupler ; and finally, ln making .. 
,bort upward Incline on the coupl1ng pIn. to receive the advancing link 
and facilitate the trIppIng operatfon. 

Improved J u m p  S e a t  f o r  Carriages. 
John A. Hanna, Bel AIr, Md.-This Invention con.lsts In the Improvement 

of the ordlna.ry jump seats of carrIages, by causing the rear seat that 
turn. forward and backward to be .upported In both position. by the some 
.Ide handle, and to allow saId .upport to set well forward and the bolt to 
go up through tbe seat wIthout runnIng Into the end panels. 

Improved Hand and Foot Power. 

John J .  Kimball, Napervme, Ill .-Tbl. is an Ingenlou. combInation of 
lever., so arranged that the operator, by throwing hIs weIght alternately 
upon hts heels and toes, and, at the earne time, al ternately pU8hing and 
pullIng upon the levers, can gIve a steaay and unIform motfon to the .haft 
and through It to the maChine to be driven . 

Improved C n r  Coupliulr. 
Jacob F. Burner, Elko,Nevada .-Tbls automatic car coupling consl.ts of 

a .tatfonary lower jaw wltb hInged upper spring jaw, which Is provided 
with a pIvoted hook and yoke for coupltng the slotted arrow or otber 
shaped link, and llftfng the .ame for uncoupl lng, .o as to detach It from 
the hook ends of the jaws. The pIvoted jaw and hook are connected, b} a 
chaIn, with suitable mechanism to raise them and uncouple the link. 

Improved Belt Tichtener. 
Cbarle. L .  Work, CInCinnati, Ohlo .-Tbls l s  a simple and convenIent de. 

vIce for tfghtenlng belts easily and quIckly, and wIthout removIng them 
from the pulleys. A block, which I. securely clamped to one extremity of 
the belt, carries a rack parallel In dlrectfon to the latter. On thl. rack 
travels (by means of a cog and bandle) a second block. which Is ,ecured to 
the otber end of thc belt . By running the sliding block forward, the two 
ends are brought together and tbe belt tlgbtened. when It can, through Its 
portion between the block., be cut and relea.ed .  

Antomatic Machine fo)' Retouchinlr Photolrrllphic Necatlves. 
Alfr_d S. John.on, Waupun, WI •. -Thl. lnveo tion consl.t. of automatic 

mechanism to be worked by spring power or other mebns, a penen bolder, 
a cam or other equivalent deVice, and one or more springs, so combined 
and arranged that a reciprocating motion may be Imparted to the penell to 
cau.e It to strIke blows on t.he negative with Its poInt In quIck succe •• lon 
for tb. employment of mechanIcal means In .ubstltutlon of the hand pro 
cess alway. heretofore employed for this purpose . 

Improved Fire Shovel. 
John B. Flrtb, Brooklyn, N. Y.-Thlo Is a durable coal sbovel, whlcb may 

be stamped uf two parte, in euch 'a manner that not only a stronger con� 
nectlon of handle and .hovel Is produced, but aloo the double use of a 
.hovel and stove lid li fter be obtained. The Invention con.l.ts In so cut . 
tfng tbe back of the sbovel, and lappIng tbe edge. over each other, that a 
.trong connection of two thlckne •• e., with two rIvets only, I. obtalncd. 

Improved I.umber Carrier. 
Es3,u Tarrant, lfuskegor , Mlch .-This 1nvention proposes the CODl!ltruc 

tion, in lumber yards, of long tracks, between which are numbers of trans 
ver.e roller. . The planks are laid upon the latter, and held agaln.t them 
hy passIng under other rollers, dIsposed at Intervals, held In sprIng bear 
Ings. Each plank passing between tbe roller. will be pushed again.t the 
ene ahead of ft, and that one agaInst the one ahead of It, and .o on to any 
extent, so that they can be carried by thl. plan to any dl.tance that mar be 
required. 
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�u�tut�f' aud �tr�oual. 
TM CTult'(J6 for Jn8erUon vnd<!r lilt. /lead 18 81 a Line. 

Iron Planers, Lathes, Drills, and other Tools, 
new and second hand. Tully & Wilde, 20 Platt St. , N.Y. 

The finest Machinery Oils, combined from 
Sperm, Tallow and Lard, suItable for all machInery, .. re 
now being furnIshed to consumers .. t from 40 to 15 cents 
per gallon, by Wm. F. Nye, New Bedford, M ... s. His 
f .. mous Sperm Sewing M .. chlne 011 receIved the hIghest 
.. ward at the Vlenn .. Exposition . 

Amateur Astronomers can be furnished with 
good Instruments .. t re .. son .. ble prices. Address L. W. 
Sutton, Box 218, Jersey CIty, N. J. 

Microscopes, Spy Glasses, Lenses. Price 
LIst Free . McAllister, Optlcl .. n . 49 N .. ss .. u St .• N. Y. 

For Sale-Several Screw Machines of dif­
erent Sizes, cheap ; also. a second band Press . Write, 

for p .. rtlcul .. rs. to A. D .. vls. Lowell, M .. ss. 
Removal-L. & J. W. Feuchtwanger, of 55 

Cedar St., h .. ve removed to ISO Fulton St . •  two doo .. 
above Church St • • New York . 

Chemicals, Drugs, and Minerals imported 
by L. & J. W. Feuchtw .. nger. No.1SO Fulton St. ,removed 
from 55 Ced .. r St . •  New York. 

Steam Whistles, Valves, and Cocks. Send 
to B .. lley. Farrell & Co .• PIttsburgh. P .... for Cat .. logue. 

For Surface Pla.ners, small size, and for 
Box Corner GroovIng MachInes. send to A. D .. vls. Low· 
ell, Mass. 
The "Scientific American" Office, New York, 

Is Iltted with the MIniature Electric Telegr .. ph. By 
touchIng little buttons on the deoKS of the m .. n .. gers, 
signals are sent to persons in the various departments 
of the est .. bllshment. Cheap and elfectlve. Splendid 
for shops. olllces. dwelltngs. Works for .. ny dIstance. 
Price f5. F .  C. Beach & Co . • 26S Broadw .. y. New York. 
ll .. kers. Send for free Illustr .. ted Catalogue. 

For best Presses, Dies and Fruit Can Tools, 
BUss & Wl1llams, cor. of Plymouth & Jay,Brooklyn,N.Y. 
All Fruit-ca.n Tools,� erracute,Bridgeton,N.J. 
Brown's Coal yard Quarry & Contractor's Ap­

paratus for hoisting and conveying materials by Iron 
cable. W. D. Andrews & i1ro . ,  414 Water St., New York. 

For Solid Emery Wheels and �fachinery, 
Bend to the Union Stone Co., Boston, Mass. , for circular. 

Lathes, Planers, Drills, Milling and Index 
MachInes. Geo. S. LIncoln & Co . •  H .. rtford, Conn. 

For Solid Wrought-iron Beams, P,tc., see ad­
vertisement. Address Union Iron MIll., Plttsburgh, P .... 
for Itthograph. etc. 
'femples & Oilcans. Draper, Hopedale, Mass. 
Hydraulic Presses and Jacks ,  new ana sec­

ond hand. E. Lyon, 410 Gr .. nd Street, New York. 
Peck's Patent Drop Press. Por circulars, 

atidres. Aillo, Peck & Co . •  New H .. ven, Conn . 
Small Tools and Gear Wheels for Models. 

Ltst free. Goodnow & Wlghtm .. n.23 Cornblli. Boston,MI. 
The French Files of Limet & Co. are pro­

nounced superIor to all other br .. nds by all who "se 
them. Decided excellence .. nd morlerate COilt h .. ve made 
thele goods popular. Homer Foot & Co. ; Sole Agents 
for AmerIca, 20 Platt Street. Nell' York. 

Mining, Wrecking, Pumping, Drainage. or 
Irrtgatlng Machinery. for s .. le or rent. See .. dvertlse­
mente Andrew's Patent. inside page. 

Two 50 H. P. Tubular Boilers for Sale (Mil­
ler's patent) very low. If applied for soon . wm be so d 
separately or together. Complete connections aud pump. 
Holske MachIne Co .• 219 Cherr) Street. New York. 

Lovell's Family Washing Machine, Price 
�. A perfect success. Warranted ror I1ve years. A.gents 
wanted. Addres. M. N. Lovell, Erle, Pa. 

Buy Boult's Paneling, M�ulding, and Dove­
ailing Machine . Send for cIrcular and ... mple of work. 
B. C .  Mach'y Co .• Batlle Creek. Mlch .. Box 227. 

Price only three dollars-The Tom Thumb 
ElectriC Telegraph. A compact working Telegraph ap· 
paratus. tor sending messages, making magnets, the 
plectrlc light. givIng .. larms. and various other purposes . 
Can be put In operatIon by any lad. Includes battery. 
Key and wires. Ne .. tly packed and sent to all parts of 
the world on receipt of price. F. C. Beach & Co . •  263 
Broadway.New York. 

Engines, Boilers, Pumps, Portable Engines 
Machlnls,s Tools . r .:R. Shearm .. n. 45 Cortlandt St . •  N.Y. 

Automatic Wire Rope R. R. conveys Coal 
Ore. &c. ,  wIthout Trestle Work. No. 61 llroadway. N. Y 

A. F. Ha.vens Lights Towns, Factories, Ho­
leIs. and Dwellings wIth Gas. 61 Broadway, New York. 

Be�t Philadelphia Oak Belting and Monitor 
Stitched. C. W. Arny, Manuf .. cturer, SOl & 303 Cherry 
st .. Philadelphia. Pa. Send for clrcul .. r. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boller Feeder In the market. W. L. Chase & 
Co. , 93. 95. 91 Liberty Street. :K ew YorK. 

A Superior Printing Tele�raph Instrument 
(the SeldenPatent) .for prlvate ann short IInes-.. w .. rded 
the FIrst Premlnm (a Silver Medal) at CincInnati Expo. 
sltlon. I8'11 . for " Best Telegraph Instrument for private 
use"-Is olfered for sale by the Mercht's M'f'g and Con­
struction Co . •  50 Broad St . • New York. P. O. Box 496. 
Dean's Steam Pumps, for all purposes ; En­

gInes. Boilers. Iron and Wood Working Machinery of 
all deSCriptIons. W. L. Chase & Co •• 93. 95. 91 Liberty 
Street. New York. 

Steam Fire Engines-Philadelphia Hydrau­
lic Works, Phlladelphl .. , Pa .  

Bone Mills and Portable Grist Mills.-Send 
for Catalogue to Tully & Wllde, :IO Platt St . ,  New York . 

For descriptive circulars, and terms to 
A.gents of new and saleable mechanIcal noveltles,address 
James H. White. Newark, N. J . •  Manufacturer of Sheet 
and C .. st Met. .. 1 Small War" •• 

Emerson's Patent Inserted Toothed Saws, 
and Saw Swage. See occasional advertIsement on out· 
sIde page. Bend Postal Card for Circular and PrIce List. 
Emerson. Ford & Co •• Beaver F .. lls. P ... 

Hand Fire Engines, Life and Force Pumps 
���:�: �?:'?':�k':t��� B�����s . Address Rumsey & Co .. 

The best Horse Power for the Workshop or 
Farm-MachInes for Threshing, CleanIng GraIn. and 
S .. wlng Wood. DescriptIve cIrcular. prIce. &c., free. 
A. W. Gray & Sons. Middletown. Vt. 

Protect your Buildings-Fire and Water 
proof ! One coat of Glines' slate rool1ng paInt Is equal 
to four of any other ; It l111s up all holes In shingle. felt, 
tin or Iron roofs-never cracks nor scales olf; stops all 
leaks. and Is only SOc . .. gallon ready for use. Roofs 
examIned. paInted and warranted. Local Agenta want· 
ed. Sead for teltlmonlals. N. Y. Slate Roo\lng Co • •  
�o . 6 Cedar St • •  N .  Y. 

Millstone Dressing Diamond Machines­
SImple, ellectlve. economical and durable. giving unl· 
versal satisfaction. J. DIckinson. 64 Nass .. u St . •  N.Y. 

Teleg. Inst's and Elect'l Mach'y-Cheap 
Outl1ts for Le .. mera .  The best and cheapest Electric Ho· 
tel Annunclator-Inst's for Prtvate Llnes-Gas Lighting 
Apparatus. &c. G. W. Stockly. Scy •• Cleveland, OhIo . 

Hoisting Engines, without brakes or clutch­
es : one levtr operates the eng1ne, to hoist, lower, or 
bold Its lo .. d ;  simple. che .. p. dur .. blc. clfectlve. Two 
hundred of tbese EngInes now In use. from the little 
•• Asb Holster." on ste .. mshlps, raIsing 300 lbs . • up to the 
Quarry and MIne Holster. r .. lslng from 6.000 to 00.000 Ibs. 
Send, for references and cIrcular. to the Lidgerwood 
Man't 'g Company. Olllce 165 Pearl St., New York cIty. 

For Peabody's improved Cotton Seed Hul­
lers, address G.H. Pe .. body, P.O. Box 543l, N. Y. Pr. lSO. 

Perpetual Motion Water Wheels ; self· sup­
plymg and does work. Ji St .. te Interests tor sale . A. 
T. Peck, Danbury, Conn. 

Iron Roofing-Scott & Ca., Cincinnati, Ohio. 
Waterproof enameled papers-all colora­

for packing Lard and other oily substances, ChlorIde of 
LIme and similar chemle .. ls. Cartridges, Shoe Ltnlng., 
mailing Plants, wrappIng Soaps, Smoked or DrIed 
Meats and De.lccated Vegetables, Wall Papers, Shelf 
Papers, and .. 11 applications where .. bsorptlon Is to be 
resisted. Also, waterproof Tin Substitute for onto 
door Show Cards. Samples on .. ppllcatlon. Crump 's 
Label Press, 75 Fulton Street. New l ork. 

L. L. Gibson, Colorado Springs, Colorado, 
wlsbes to purch .. se .. lot of sea shells, for pIcture frame 
work .  

Keuffel & Esser, largest Importers of Draw­
Ing MaterIals, have removed to l11 1ulton St . • N. Y. 

Ice Machine Wanted, that cau make from 
100 to 200 Ibs. per hour. at .. cost of not more than one or 
two cents per lb. PrIce of Macblne to be less th .. n '2.000. 
(We have steam power.) Address Wm. C. Brown, Box 
28. Tampa, Fla . 

Wanted-A Situation as Draughtsman un­
der Instruction •. No obJection. as to locality. Address 
B. Adrl.nce. 88 John Street, New York . 
For sale cheap-Patent Right. Lamp Bracket 
for Sewlnlf M .. chtne. Address Ludwig M. N. Wolf. Col­
linsville. Conn. 

Rights for Sale-Of the most Simple, Du­
rable, and Cheap Thill Coupling. Large ProDt.. Also. 
Patent for valuable Iron Bender for Sale. or on Royalty. 
Address �am'l Pennock, Kennett Square, Pa w 

Portable Engines 2d hand, thoroughly over­
hauled,at � Cost. I .H .Shearm .. n, 45 Cortlandt St. , N. Y. 

Vertical Tubular Boilers, all sizes. Send 
for reduced price list to Lovegrove & Co . •  Phlla., Pa . 

To Manufacturers-Parties wishing a small 
article in iron to make, c&n secure tbe 801e right to an 
arUcle of real merit, for a small amount, casb . Patent 
recently granted. Address Lewis GeIsler. 410 East 19th 
Street. New York. 

Wanted, by a young man well acquainted 
with steam engtnes, .. sltu .. tlon where he can get the 
practice he needs to be an engineer. Address A. M. , 142 
N .. ssau St., cIgar store, New York. 

Partner wanted, with 3 to $5,000, in an old 
est .. bllshed, paying busIness . ..  nd to build and Introduce 
a newly patented machIne for cuttIng hoops. chaIr 
splints, fruIt aud \land box materIal. &c. Address Gould· 
Ing & Powers, 12S M .. ln St . •  Loulsvl11e, Ky. 

W. B. C. will find directions for painting 
outdoor work on p. 2�7, vol. �6.-H. W. C. Jr. can c�· 
ment wood to glass by followIng tbe dIrections for 
aquarium cement on p. 00, vol. SO.-A. R. Is lnforme� 
that polishIng shIrt bosoms Is descrIbed on 1'.  21, vol . BO. 
-Q. V. wlll l1nd directions for making gold Ink on PI' 
43, 58, vol. SO.-J. R. wlll l1nd Instructions for repaIrIng 
rubtergarments on p. 208. vol. SO.-W. B. F. will I1nd the 
pro�ess of JapannIng castings describea on p. 12S, vol. 
�9.-R. E .  should apply to a pump manufacturer.-A. F. 
F. will nnd simple te,ts for sIrup detailed on p .  111. 
vol .BO. There I, little or no foundation for many of the 
sensational stories about the manufacture of tbls .. rtl. 
cle.-A. B. D. wlll l1nd .. recipe foraquarlum cement on 
p. 90, vol. SO. As to blowpIpe manipulation, see p. 156, 
vol . 25.-A. H. M. wlll l1nd directions for I1nlshlng wal. 
nut furniture on p. 218. '"01. 26.-P. J. H. can tin small 
c .. tlngs by followIng the directions on p. 91 . vol. 26.­
J. S. P. wlll l1nd a descrIption of m .. klng lamp bl .. ck 
(carbon) on p. 21. vol. 28.-M. can use hard tallow for lu. 
brlc .. tlng bls p .. per cutting knlvcs. 

J. K. asks :  What is coffee, chemically ? 
Are there not chemicals tbat could be substlt.uted for 
collee. that would have the same taste and be cheaper ? 
A. Raw co Dee has been an .. lyzed with the followIng reo 
sult. ln 100 parts : Woody I1ber 54, fat and volatile 011 10 
to IS, glucose. dextrIn, .. nd vegetable acId 15'5, free caf. 
feln O·S. ash 6'7. The calfelc acId, modll1ed by roasting. Is 
supposed by chemists to alford the gre .. ter portIon of 
the l1avor and peculiar propertIes of colfee. There are 
many so·called substitutes for colfee. but nothIng like 
the genuine .. rtlcle. 

J. K. asks : 1 .  Is there a stone that will 
draw the pOison from the bite of a m .. 11 dog, and thus 
cure or prevent hydrophobIa ?  A. No. 2 .  Wb .. t Is  the 
medicInal virtue of the so-c .. lled bloodstone (lap's ha· 
ma!lUs) ? A. An unfounded sllperstltlon. 3. What are 
the prIncIpal dillerences between the .. ustral and boreal 
poles of a compass needle, and how can the peculfar 
properties of each pole be made manifest ? A. The 
prIncipal dllference Is that they sre attracted by the 
poles of the e .. rtb whIch have the opposite polarities . 

C. D. F. asks : Why is it that, to a magnet 
whIch has become we .. kened, weights may be added un· 
tll lts full power Is reached? A. It Is probably due to 
the molecules becoming more hIghly polarized under 
tbe Inl1uence of the directive force. 

E. G. A. asks : 1 .  What is the color of gold 
dust, as discovered In the sand of .. rIver ? A. Yellow. 
2. What Is the color of platlnum when aJscovered In 
sand? A.  Silver white . 3.  What I. the most .Imple 
.. nd elfectual w"y of separating gold from oand ? A. By 
w .. shlng away the sand .. nd earth In a pau . The I1ne 
p .. rtlcles of gold settle at the bottom. 4. Is the valley 
of the Allegheny river conSIdered as .. part of the co .. l 
regIons of PennsylvanIa ? A. It Is consIdered .. s be·. 
longing to the lower coal serIes. 

C. R. asks : 1. Can the alkali of the great 
beds of Nevada and Callfornl .. be used .. s .. fertilIzer to 
advantage ? A. Some of these deposIts mIght be ex· 
perlmented on with advantage. 2. How can I get a 
small quantity forwarded to New York ? A. Apply to 
Agrlcu\'"ral Bureau. WashIngton, D. C. 

E. C. T. asks : 1. How can I construct a bat­
tery (Smee's p .. ttern) 01 zInc and carbon ? A. Smee's 
battery consllts of .. thin plate of platlnlsed silver, sus· 
pended between two pl .. tes.or one plate bent double. of 
amalgamated zinc. and the whole Immersed In dilute 
sulphuric acid. Bunsen's battery consists of a cylinder 
of compact coke Immersed In strong nItric aCid. con· 
talned In .. porous Yessel, .. nd another cyUsder of am· 
algamated zInc Immersed In dilute sulphuric aCid. ex­
terior to the porous vessel, and the whole contaIned In 
a strong glass vessel . 2. Will .. 2 Inch object glass of 36 
Inches focus show the colors on the planet Mars ? A • 
It prob .. bly WOUld. but you could not use the full aper. 
ture unless the gla.s were achrom .. tlc . 3. Wbat are the 
dIstances between object glasses and eye pIeces from 
twenty·four Inches focus up to eighty Inches ?  A. The 
distance of the eye pIece from the object glass Is equal 
to the sum of the focal dlst .. nces of the two. 4. Wh .. t 
Is the value of .. pound In EngUshmoney compared with 
currency of the UnIted St .. tes ? A. About $5.58. 5. 
What are the duties on scleatll1c Instruments, such as 
mIcroscopes. etc. ? A. It depends upon the materials 
of whIch they are constructed. 

F. G. N. asks : What is the best kind of 
varnIsh for covering the InsIde of a silver plating v .. t ?  
A .  Use copal varnIsh dissolved I n  turpentine . 

J. W. asks : 1. How are porous cells made ? 
A. Porous cells are made of ungfazed <arthen ware. 2. 
Row Is the thing that you pull out of an electric machIne 
for givIng shocks, to regulate I t,constructed? A. By two 
rods running to .. pOint at one end and termInated by 
balls at the other. They slide through boles In brass caps, 
whIch are fastened on the tops of Insulating columns. 
the caps being provIded wIth clampIng screws to I1x the 
rods at .. ny desIred dlst .. nce. 

W. H. S. asks : What acids are said to mix 
with water .. nd linseed Oil, so tbat they will not sepa· 
rate ? A. Prob .. bly murIatIc and nitrIc acIds. We c .. n ·  
not  tell the quantitIes unless we know for what this 
mIxture Is used. 

M. S. J. asks : How is carmine made ? 
What Is the meanIng of the numbers No.  12, No .  20. No. 
40, by whIch the quality Is known ? Is there anybetter 
th .. n No. 40, or poorer than No. 12 ? Where are Ihey 
made ? A. CarmIne Is a be .. utlful red pIgment prepared 
from the cochIneal Insect. The Insects are found upon 
the uctuses of Mexico and Africa. and when matured 
are brushed olf the plants and drIed by artll1clal heat. 
There are many processes for the preparation of car· 
mine. but .ucces. prlnclp .. lly depends upon the use of 
the purest materials and the exercise of core, skill. and 
patience. The followIng I s .n  EngUsh process : Cochln· 
eal l lb.and carbonate of potash � oz. are boiled In 7 
gallons of water for 15 mInutes . The ve.sel ls then reo 
moved from the I1re aud 1 oz. powdered alum added. 
The IIquorls then well agItated and allowed to settle 
for 15 minutes. The clear liquor Is then decanted Into a 
clean vessel and Isinglass � oz. dissolved In water 1 pint 
(and .tralned) added. As soon as a co .. gulum forms on 
the surf .. ce the he .. t Ii removeol, the liquor strongly agl· 
tated wIth a bone or silver &patula. and thcn allowed to 
repose for 20 or SO mInutes. The depOSited carmIne 
must be draIned and drted. CarmIne Is made In Europe. 
The numbers refer to Ihe dllferent quaUtles. from the 
best or th .. t of the richest and brlllhtest hue to those of 
Inferior shades. 

J. E. G. asks : How can I separate very fine 
110at gold from quIcksilver without usIng .. retort ? A. 
You can remave the mercury after amalgamation by 
digesting It In an excess of cold dilute nitric acId. The 
gold will remaIn unalfected. The mercury. however. 
will be lost. 

N. N. asks : 1. What kinds of wood are 
used ln the manufacture ot paper ? Can pIne. optuce, bemlock. oak, chestnut, and white wood be used ? A. 
All soft woods .. re used for paper making. such as the 
trembUngpoplar, lInden . ..  spen. I1r, elc.; the pIne Is 01 
too resinous a nature to be of much VIolae . 2 .  "I'hat Is 
the process of reducing the wood to 'pulp ? A. Bee p .  
272, vol .  20 .  3. C m It be made Into whIte paper ? A. 
The Dnest woods are used for writing paper. 4. If so. 
what Is the proc .. s of bleachtng ? /l. A Jet of chic. 
rine water under preE!sure. J '  

S. H. B. asks : How can a polish be given 
to Iceland spar or selenite,. perfect enough for uptlCf I purposes ? A. WIth oxIde of till used wet, on a l,ed ( f  
whIte w .. x .  

C. R. A. says : Is the bismuth of commerce 
.. metal much used ? A. It Is largely used for type ano 
stereetype metal. Newton's fusible alloy, whIch Is 
used as a soft soliler by pewterers, consIsts of bismuth 
2 parts. lead 1 part, and tin 1 pari. 

R. J. H. asks : 1. Does electricity occupy 
space ? A.. It does not occupy space. 2 .  Is lightning 
Ore produced by electrICity, or Is It ele<trlclty Itsel( 1 
A. It Is the particles of the air ren�ered . luminous by 
tbe p .. ss .. ge of the electrIc l1uld. 3. Does It take a 
smaller ch .. rge of electricity to send .. dIspatch across 
the Atlantic cable th .. n It would to send one 25 miles on 
land ? A. No. 4. W ould a b .. ttery ot slx guns .end the 
noIse any farther than one gun ? A. There would be .. 
greater probability of the noise being nnquenched by 
obstacles .. nd dIsturbIng causes In tbe case Of sIx guno. 
5. Does the noIse tra,.1 any f .. ster from the &Ix guns 
th .. n It does from one ? A. NO. 6. Will not .. too heavy 
charge of electrICity goIng through the cable genffate 
a gas and cause It to burst ? A .  No. 7. Is electrIcity a 
gal, or do VIbratIons of the wIre send the message ? A. 
It Is a motion transmllted from particle to particle of 
the wire. 

H. C. H. asks : Can you give me a rule for 
I1ndlng the velocity wIth which water wlll l10w through 
a hole In .. vesael submerged to any given depth ? A. 
See article on " Friction of Water in Ptpes," p ,  48, ' 01 . 
211 . The ellectlve he .. d wl11 be the dllference between 
the hlght of water above the orll1ce , withIn and with 
out the dlschar,;lng vessel. 

P. D. R. asks : 1 . What are three or four 01 
the best conductors and non-conducters of heat?  What 
metal will transmit heat and cold the quIckest ? A .  
Silver will conduct most r o  .. dlly. and  then gold , copper, 
zlnc, lron. and tin. In the order mentioned. Feather •.  
powdered charcoal, sawdust, woolen' goodst sulpbnr� 
are among the best non·conductor. . 2.  Why Is It thaI 
.. spoon In a glass Jar or tumbler prevents Its belnr 
cracked or broken when hot water Is poured thereIn f 
A. Any elfect It might exert Is due to the rapld .. b.orL 
Ing and conducting power for he .. t. which would dl 
mlnlsh the amount of heat which could operate upon 
the cont .. lnlng vessel. 

F. asks : How can I clean very hot brass j 
I have some bras. pipes (with live steam In them) that 
have to be polished. What Is the best way to clean 
brass. warm or cold, so th .. t It will keep Its polish fOl 
some time ? A. U will be dllllcult to clean the bra .. 
work In SUCh a manner that It will continue brIght for 
..ny length Of time. unless It Is covered with a lacker. 
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E. E. M. asks : Can you give me a recipe 

for making .. wash that will kill sbeep tlckl In lambs 
and no\ be InjurIous to the lambs ? A. Try powdered 
sulphur. 

S. L. says : I have a few gallons of lubri­
catIng 011. What can I mIx with It to make axle grease ? 
A. Try addIng tallow or lard to It. until It thIckens suf· 
I1clentlyforu,e. 

E. T. H. asks : What alkali and acid (used 
to Inl1ate tbe b"ga for raIsIng wrecks) Is · spoken of In 
.. SclentiDc .. nd PractIcal Inform .. tlon." ln No. 16 ? A • 
C .. rbonate of soda .. nd murl .. tlc .. cld. 2. What Is gl .. s. 
etcblng. and how Is It done ? A. By mixing powdered 
lIuor spar .. nd strong 011 of vItriol to a thick paste In a 
leaden ,"essel. and allowIng the vapor .. rIsIng from the 
mlxture to come In cont .. ct wIth the glass where It I. 
left unprotected by .. thIn coating of bees wax. 

C. B. L. asks : 1. What causes the report of 
agun ? One friend says that It Is the aIr rushing back 
Into the gun barrel after the dIscharge, and "nother 
s .. ys that. when the gnn Is I1red olf. the force of the pow. 
der cleaves the air. and. coming together wIth the great 
force which it possesses. causes the report . A. Sound 
beIng propagated by waves. any cause whIch puts the 
alrln vIbration gives rIse to .. sound, more or less loud 
accordIng to the Intenolty of the disturbing force . The 
report of a gun Is due to conCUSSion , a sudden striking 
of the aIr, as It were, and the propag .. tlon of sound 
waves. 2. What c .. uses thunder? A. Thunder Is the 
report from a l1ash of lightnIng. and Is accounted for In 
the same way as above . Your specimen seems to be a. 
thin 111m of oxydlzed 011 or llel .. t1n colored with Prus· 
sian blue . 

C. K. asks : Is not a car wheel by which the 
dllllcultyof runnIng on curves may be obvIated a desld· 
eratum ? A. If you me .. n .. wheel so constructed that 
the train will experIence no greater resIstance on a 
curve than on a straIght traok. we answer :Yes. 

W. J. E. asks : 1. What is the best method 
of kecplng steam boilers clean .. nd preventing 8c .. le 
within the bollor?  A. See p. 116, vol. SO. 2. Will the 
cut·olf v .. lve. cutting olf the steam at " stroke, .. lford 
the same power .. s the l1 .. t v .. lve engIne. the dimensions 
of both engines beIng the sa1ne ? A. For that poInt of 
cut· 011. It Is hardly neces.ary to have .. separate cut·oD 
valve . 

H. C. asks : 1. What should be the diame­
ter, wIdth of blade. and pitch of .. three bl .. ded propel 
ler for a bo .. t 25 feet long and of 6 feet beam, to get a 
speed of 6 miles an hour ? The engine Is of2horoe power. 
A. The engine Is not large enough for that speed. 2 .  
Can a propeller b e  made o f  boiler Iron ? A. Yel. 

R. C. M. says : I have a 2 horse power ver· 
tical boiler. of whIch I w .. nt to t .. ke out tbe Dues and 
clean out the shcll; how can I 110 It wIthout damaging 
them ? .A. If you mean wIthout spOiling them for use 
In the same boiler. we do not �hlnk that It can be done. 

N. L. asks : 1 .  Does wood shrink endwise ? 
A frIend says that boards on a fence. If put on green. 
would shrink endwIse 80 .. S to draw them olf the posts . 
A. The shrinkage. If any, Is exceedingly Slight. 2. How 
should a pnlley be turned to keep the belt stralght.wlth 
an angular or .. curved face ? A. Make the axe. of the 
two pulleys p .. rallel. S. 1 lately had occasion to repaIr 
a cupola fan with four half diamond paddles. After It 
was done. we tried It, closed up the holes so that no air 
could pass out of the f .. n. gave It the regular speed. antt 
opened the pIpe so that the fan threw out the wind. To 
our &Drprise, the speed decrea.ed nearly one half. Why 
w .. s It ? A. It had more work to do In the l .. tter ease . 

I. asks : 1.Please give a brief description of 
the Gunther'l sc .. le (2 feet long) , and tell the stgnll1ca· 
tion of the legends "Lea," "Rum," "Cho," "Sin." "TaD ," 
" S*t," etc. A. On one side is a sea16 of 24 1nches, dl­
vlded Int .. tenths of an Inch. Below tbls. on tbe left, Is 
a ocale of Inches and half Inches. divIded Into hun· 
dredth.. On the right are scales for laying out .. ves­
sel's track by dep .. rture .. nd dIstance. They are used 
with sm .. l l  quadr .. nts. whIch cau be drawn by the navl· 
gator, with a radius of two or three Inches. The .cales 
for these quadrants are In the middle. On the left Is tte 
scale for the 2 Inch qu .. drant, whIch h .. s the rhumbs (or 
chords for tbe compass divided Into p .. rts of llJio each) . 
cbords, sines. tsngents, and semI tangents. On the right 
Is a scale for the S lnch qu .. dr .. nt. with leagues (20 to all 
Inch) rhumbs. mIddle l .. tltudes, and chords . On tile 
other side are logarithmIc scales for the sines and tan' 
gents of rhumba ; nnmbers, sines , versed sines, and tan· 
gents of degree. : and l.stly, scales of meridional and 
even parts, for a chart on Mercator's projection. The 
use of the scale Is described very fully In BowdItch's 
.. NavIgation ." 2. In a globc or sphere revolvIng on It. 
&%is,ls there not a nne of particles, however minute, 
that Is In Itself Immovable, while all the other particles 
revolve around It ? A. Yes, lf you can conceIve the IIn� 
of particles to have a single dImensIon. 3. Would .. 
railroad bridge .. cross the Atl .. ntlc be p"sBlblQ and 
practicable ?  A. It has been proposed by some engt­
neers. Past experIence would not Justify .. posItive 
opinion for or against the ptoJect. 

W. F. McD. asks : Should the bed of a ver­
tical drill stand perlectly level ? If tbe drl11 Bbi.nds .. t 
an angle of ISO , wl11 lt make as true a hole as If It were 
level ? Does the rule applyIng to the vertlc .. l drill also 
apply to the horizontal trill. lathe. and planer? A. If 
all the moving parts .. re truly I1tted. the tools may stand 
In .. ny posItion . 

L. D. B. asks : WiLh what sort of tools are 
screws m .. de on the .ofter woods ? I h .. ve no trouble 
In chasing .. screw by hand on boxwood, but a many· 
toothed chaser does not do for soft woods. A. Try .. n 
ordinary tool .. nd use with high speed. 

L. D. H. says : 1 .  I have heard that salt 
water wl11 not freeze, and that tce In salt w .. ter is per· 
fectly fresh . A. It wl1l freeze If the water Is motionless 
and the cold Is sulllclently Intense. 2. How does the 
... It separ .. te ? A. In freezing, water cry.talllzes; and 
the crystals of Ice , ln formIng. reject the partIcle. of 
dIrt and Impurities. AB to transmisSion of power by 
belts, see p .  889, vol. 28. 

D. H. W. asks : 1 .  Is there any process by 
which I can plate steel springs without removing the 
blue coloring ? A. 'lry rubbing with weak murIatic 
acId, and then wipIng clean with w .. ter and drying. 2 • 
What Is the best way of takIng tbe coloring olf ? Is 
there any way of coverIng them with copper (without 
• b .. ttery) , so that I can plate them with .lIver ? A. 
Immerse the stee1 6prlngs,after being freshly cleaned aa 
�bove. ln .. bath of solution of blue vitriol. 

D. P. W. asks : Does ice sink in the spring ? 
Pilots on the MIssissIppi say th .. t It does net break up 
�nd 1I0at away. but th .. t It sinks out of alght. I think 
,h .. t water forms or f .. lla on the surface of the Ice. thUB 
making It appear.to sink. A. Your explanation I. eec 
rect o  
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P. H. C. says : It is a popular belief among 

the mas. of farmera that tbe Inll. oence oC the moon ha. 

.n Important bearIng upon varlou. young plant. a. they 
happen to come forth eltb er In her I1ght, .s fnll moon, 
etc •• or In her wane . Thll Ide a  Is rldlcnled .nd entIrely 
dIsbelieved by wllat are called the most Intelllllent and 
Iclentlflc farmera. Is It not a fact that the light ot the 
full moon on a yonnA: plant just come forth :would have 
some elfect on It, dlflerent fro. the darkness which 
prevails In the moon'l absence, .nd do not the.e tender 
plants reqnlre extra Ileep, .s aD Infant doe. ? And In 
the absence of I t ,  doe. It not e.sentlally change theIr 
character and production ? A .  When the moon Is shin· 

Ing,the clonds are wholly or In great part absent,and the 
eflect of the absence of clouds becomes very evident 
when a thermometer I. placed In the focn. of a Illverell 
mirror a n d  turned towalds the nnclouded aky. The 
therm ometer fall! with great rapIdity, Its heat beIng ra· 
dlated ont Into the abYSles of .pace, which are e.tlma· 
ted to have . temperature vastly below the zero o f  our 
thermometric ac.le. Wben a clou d pas.e. between the 
mIrror and the sky, the thermometer rl sel rapIdly, t h e  
10.1 of b eat beIng Interrupted. T h e  clond a c t .  like a 
woolen blanket, preventing t'.e esc.pe of heat. Now 
what the thermometer Is In thll experiment, .0 In na· 
ture II the plant. On a moonlight (cl ondlea. or partly 
clonded) night, It may radl.te 10 mnch he.t that Injury 
may arIse to It. tender orasnlzatlon. The Earl of Roue's 
great telescope hal detected tbe heat radIated by tb e 
moon, but It II an Incredibly minute qnantlty, and can 
h ave no elf ect o nvegetatlon . 

J. D. M. says : Professor Silliman, in his 
" Principles of Phllolophy," p. 892, glvel Farad.y'l 
thlrd l.w of eleetroly.l, as follows : " The oxidation of 
an .tom of zInc In the battery generates exactly 10 
mnch electriCity as Is requIred to resolve an .tom of 
water Into It. elements. Thus S'45 graIn. of zinc dis· 
.olved ln the battery occa.lonl Lhe electroly.l. of 2 ' 80  
graIn. of water. But these nnmbers a r e  In the ratIo 
of S:.!·5 : 9, the eqnlvalents

'
o f  zinc and of w.ter." 1. Now 

doe. thl. mean tbat the dlisolutlon of S'45 graIns otzlnc 
In each cell or couple of tho bat tery II reqnlred to oc­
casIon the electrolysl. of 2 ' 80  graIns of water, or does 
It mean the lum of the .everal amountl of ZIDC dll' 
solved In each cell or couple of the battery (making In 
aIl 8 ' 45 gralns) causes the electrolyall o f  2'80 graIn. of 
water ? A. For every S ' 45 grain. of zinc dI •• olved ln 
the battery, wh .tever the number of cella, 2'8G gralD.  
of water are electrolyzed ; 10 that the amo unt of water 
decompo.ed I. found by .ddlng the amonnt of zinc con-

G. H. M. says, in reply to several corres­
p ondent. who alk h o w  to cut glall jara : Fill the jar 
with lard 011  to where you want to cnt the jar ; then 
beat an Iron rod or bar to red heat, Immerae It In the 
011; the unequal expansI on will check the jarall ronnd 
a t  the surface of the oil, and yon can 11ft olf the top 
part . 

J. A. O. sayl! : Allow me to add to the list 
of railway bridges acrol. tbe 1I1sslsllppl river, given by 
you on p. 252 In reply to J .  1I., the follo wlDg: Lonl.lana, 
1I0 . ,  St. Paul, st. Clond, and Bralnard, lIlnn., maklng a 
total of lIfteen . 

E. L. S. asks : How can I construct a blow· 
pIpe ? IllumInating ga. l a  not to be u.ed, and the .tmo· 

pherlc aIr Is to be .np plled by S8me .rraDgement 
w orked wIth the toot.  A .  A sm.1I black.mlth'l bellows 
may be nsed, aDd fastened between the leg. of a table, 
with welgbtl on the upper chamber, alld a treadle play· 
I ng agaln.t the lower ch.mber, so .1 to give the reqnl . ­
I t e  preSlure. A p i p e  leading from t h e  nozzle of t h e  
bellowl, througb t h e  table t o p ,  I. made to e n d  In a tao 
pered jet, S'l mounted that It. direction may be altered 
.t pre •• nre . The jet pl.ys a Ihort distance above the 
wIck of an ordInary lard lamp . 

Y. M. C. A,'asks : What are the chemical in­
gredIents and proportIons of the .ame In what Is known 
•• Illg,the kInd that runs from a wrought Iron puddling 
or. heating lurnace ? A. ComposItion In 10} part. of 
samples from pnddllng fnrnace: Iron 54·S8. oxygen 16'8'1, 
sl\lca S'82, pholphorlc acid 1 ' 29, .nlphuret of Iron ,'07, 
Ume 4'70, oxIde of manganese 0''18, maguesla 0 ' 26.  Tot.1 
99 '62. 

W. H. N. asks : 1. What is type metal com­
po.ed of, aDd what are the proportions ? A. Type met· 
.l l a  composed of lead wgh J( or }( of Its weIght of aD· 
tlmony, or : lead 2 partl, tIn 1 part , antImon y l part , or: 
l ead 15 parts, tin 1 part, antimony 4 partl . 2.  Can you 
give me a recIpe for an Ink that show. plaI nly wben 
wrttten wIth , but fade. entirely away a Ihort time af­
terward ? A. A 101l1tlon of chlort de of cobalt . 

B. & J. say : In trying to make a zinc cast­
Ing In a plalter mold , on ponrlng III tbe zInc It splut· 
tered 10 tbat It wonld not .tay In the mOld. Then we 
tried a wooden mold , bnt found It to be full of air 
bole •• Next we tried a .and mold, bnt thIs also was full 
o f  air holes; and laltly 11 e trIed another plaater mold, 
and, after .tandl ng over tb e .tove .11 day, we fonnd that 
the zInc Ipluttered same as betore. We thought all the 
dampne.s had been drIed ont, but there wal somethIng 
wrong. In looklug at some zInc ca.tlngs, we found tbey 
looked very smooth. We melted acrap zinc. WI\l yon 
Inform me what was the matter. and bow to calt zinc ? 
A. Tbe dlmculty has been that the plaster molds have 
given olr mol.ture,even the warmtb of the .tove has not 
prevented It. The wooden mold. of conrse formed 
II&ses ln CORtact wIth the molten metal . The land bal 
not been dry enoogh .  We have never experleDced any 
dlmcnlty. Molders' sand. j ust mol.t enough to work, 
IS lloed. Caltlngs, as brlght a • .  allver, may be obtained 
In thll w.y, even with common .crap zInc . To be more 
onre, vent hole. m.y be punched with a wIre, and the 
mold may be .tm further drled, but the.e precautions 
are hardlY neceSSBrY. 

J, A. W. says : In running printing power 
preBsel on highly calendered ,dry paper, we are at tlmel 
very mnch troubled. by the paper becomtng ch.rged 
wIth electricIty In Its palsall'e throngh the presl . Cen 
we get rId of It,or prevent saId paper from becomIng 10 
charge d ?  A .  In the Times lIew.pal'er omce In tbls city 
they obviate slmllar tronble from electricity by attaCh. 
Ing llghtnlng rcdl t o  tbe printIng p real. The rodl ex. 
tend down Into the earth . 

H. B. S. asks : Why does ice fonn upon the 
bottom. of river., where the water pa.aea at three or 
four miles per hour ? The Ice seems to form In clear 
cold weather, and can be .een to rl.e dnrlng the day, 
brInging with It gravel stonel of con.lderable alze. 
A. It will be fonnd, we thInk, that In these case. the 
temperature of the water I. below the freezIng poInt, 
and that If the motIon of the water were arrested It  
wOl1ld .peedlly become covered wIth a thIck aheet of 
Ice . Now Ice II formed by the unIon of Innumer.ble 
Imall detached crystala, which nnlte together, and, be· 
Ing lighter than water, float npon the .nrface and are 
carrIed olr, while tho.e crystals, which In the proces. of 
formation freeze fast to the .tones at the b ottom, and 
form poInt. of attachment tor It III other cryatall, reo 
main there until. the bnoy ancy of a large mass of them 
eventually carrlel them up to the snrface. 

W. T. R. ask! : 1. What are the acids used 
In Danlell'. battery, and what ll the proportIon of acid 
and water ? A. Satnrate as m"ch water as will 1111 the 
celli wIth powdered blue vItrIol, and add one elgbtb, of 
the bnlk of thll Uqnld, or. 011 of vitriol . S. How many 
cells should I use for plating Imall artIcle., suck .1 
spoons, etc . ? A. Two ara amply sumclent. S. How can 
I tell when the current lo po sllng ? Sbould It  be .trong 
enough to be felt by holding the wire ? A .  By the fact 
that metal II being depOSited upon the mold to be elec. 
tro plated. 4. 10 there a liquid blne vitrIol, or mOlt It be 
made by dissolvi ng the cr)'ltals In water ? A. By dI. ·  
solving t h e  crYltal •• 

S ' 45 
lumed ln .11 the cell. together .ud dIvidIng by 

2 ' 80' 
2. 

In the elect rolysis of water with a Grove's oxygen and 
hydrogen gas battery ,of 10 cells,are the quantltle. of ox· 
ygen and hydrogen IIber.ted by tbe current equal to the 
respective amouL t. absorbed by the act of combInation 
In each cell ol the battery,or are they equal to the whole 
amount .bsorbed In the 10 celli collectively ? A. The 
qnantlty of oxygen and hydregen libera ted by the elec· 
trolysls ot water I. proportion�1 to the Whole amount 
of zInc conlumed In the battery, whatever the number 
of cells. 

W. D. S. asks : Will ripe fruit keep in a 
vacuum or partial vacuum, a'lch aa can be obtaIned wIth 
an air pump, wltbout preparation of the fruit or put. 
tlDg anythlna In to pre.erve It ? U It will keep, what 
10  the re.son tha t frnlt I . not put up In tbl. maDner ? A. 
FruIt contalna germ. of decay, which muat flr.t be de· 
.troyed, otherwise the formation of a vacuum abou� 
them will notaulRce to pre.erve the fruit .  

S. G. N. asks : 1 . Will it be ;:heaper for me 
t o  make my o w n  pure a1lver anodel f o r  silver platIng 
from coin Illver, or to bny them from a silverSmith ? 
A. It will probably be cheaper to purchase I t .  2. How 
I. tbe quantity of electricity measured, aDd how the In· 
" n.lty ? A. Tbey are determined by the galnnome· 
ter. The IntenSity of a curront II directly preportlonal 
to the taDgent of the angle of deflectIon , provided the 
dlmenllonl of the needle are .nmclently .mall as com· 
pared wIth the dIameter of the circui t .  The relation 
between the Inten.lty and the qnantlty Is that the f�r· 
mor ll the quantity of electrlelty which In any unIt of 
tIme flow. through a sectIon of the circuI t .  3. How 
large must a copper wire be for a LBunsen batt ery, con. 
.I.tlng of two 1 gallon cell. ? A. A wtre the 1·10th of an 
Inch diameter Is sumclently large. 4. Are DaDlell's 
batterleo lultable for oliver .platIDg ? A. They can be 
employed. 5. Shonld melted zinc be stirred while on 
the flre ? A. There Is no advantage In so doIng. 

J. F. W. asks : What will remove cham­
pagne otalns and greale .pOtl from a black velveteen 
coat ? A. Bub the staIns flrst wIth ammonIa and after' 
ward. wIth benzIne . 

J. H. P. says : My hydrogeu lamp does rot 
quIte meet my expectation. The gas hal no elrect upon 
the sponge till I blow upon It with my mouth , when In a 
.econd or two the .ponge turns red .nd 19u1te. the ga •• 
A. The platinum .ponge canse. Ihe union of the hydro. 
gen wIth th e oxygen of the .Ir by what II known al 
. .  contact actIon," or the power wblch a clean lurface 
of platinum h . . of condenllng ga.el upon Its .orface. 
and thus brInging them wltliln tbe r.ngc of theIr mu· 
tual attractIon,  and canslng combInatIon or combul" 
tlon . By exposure to the afr the .urface. become dIrty. 
Heating for a moment wltb tile tIp of a l1ame Is thc 
beat mode of re.torlng the activity. 

A. S. B. says : Please give me the process 
of calcInIn g  gyp.um, and sta t e  the required heat. A.  
Gypsum Is calcined In an oven or kil n .  It Is  built of 
walll of .trong masonry, .panned by a flat arch. In thIs 
room I .  placed the gypsum only, the I1re being lighted 
In a .erles of small chamberl In the lower part of the 
room ; bru.h wood Is thc belt fuel . Or the kiln may be 
divided unequally by .n arch about one foot from tbe 
1I00r, the gyplnm belna Introdnced Into tbe upper 
part. The under p.rt I. In connectIon with the flue of a 
fUBace, the flamel from which, drIven by a draft, are 
carried to play upon the lower part of the arch, the hot 
aIr and gase. pa.slng Into t h e  upper room.. The 
aqueous vapor escape. through tbe roof of the kiln. 

S. T. W. says, in reply to correspondents 
who ask how to sealon wuoa and to prevent Its warp · 
Ing: Strip oil bark, and bnry abont one foot deep In the 
oprlng, leaving In the ground f"r sIx months. and yon 
wlll flnd no dlmculty. Thl. was the only way by which 
we coultl .e.son the sap.dlllo or monntaln mahogany In 
the SIerra Nevada, It beIng one of the ilardelt and most 
brittle kind. of wood known . I have two cane. now of 
tills WOOd, D early as heavy a. Iron. 1 I In company wIth 
three other. I cut them on July 4, 1873. The tree wal 
cut at an elev.tlon of 10,000 feet ; It growa very slo wly, 
and seldom to over four Inches diameter and 10 or 12 

feet hlgbt.  It 110wer. ln June, n.ually, In f.vorable 10-
calltles, havIng a .mall, pale pInk .nd fragrant flower. 

W. R. A. R. says, in reply to W. W., who 
asked for a recIpe for gilding wltbout a battery : DI.· 
.olve 20 grains chloride of gold In a solntlon of cyanide 
of pota.slum, 1 oz. t o  1 pInt pure water. Pnt the soln· 
tlon o f  cyanide of gold In a glaas or porcelaIn Jar ; pl.ce 
In It  the artIcle. to be gi lded In contact wltb a pIece of 
brIght zInc, In the .olutlon near them ; the process will 
be hastened by a gentle warmth. If the gold Is deposIt­
ed on the zInc, rnb a little .hellac varnllh on I t .  The 
chloride of gold may be prepared by dll.olvlng gold In 
aqua regia In the proportions of 18 gralDS gold to 1 oz. 
acIds. 

T. A. says : 1. I read of a new material 
called Parke.lne (from tbe Inventor, Mr. Parke. ) ,  com. 
posed chlel1y of collodIon, castor Oil, .Rd cblorlde of 
.ulphnr. Wa. this material patented ? A. Yes. 2. How 
I. the chloride of lulphnr prepared ?  A. By passing 
chlorine gal, properly dried, over .nlphnr heated In a 
retort, and condenalng the vol. tile chlorIde of sulphur 
thns formed. 

C. B. L. says, in reply to several correspon­
dent. who a.ked how to remove tattoo marks from the 
skin : BII.ter the part wIth a pla.ter a little larger than 
the mark ; then keep the place open for a week with an 
oIntment ; lInally, dre •• lt to.get well. As the new skIn 
grow., the tattoo mark. will dl.appear. 

S. P. N. says, in explanation of the excres­
cence on the plank , and the mean. by whIch It wal pro· 
duced : " 1 am a farmer, and sometimes have occasion 
for a tight trough. In makIng It,  I joint up tbe plaD k 
and then, wltb a wIde pnncb, .et down a groove .boul 
1·16 Inch deep the whole length ; then take oil two or 
three shavings more , and put the trough together . 
When the wet gets Into that j oInt the groove swells out 
agaIn just the thIckness It was at lIrat, and of conrae 
two or three shavIngs thicker than the plank, and so 
closel all up tight.  Wood can also be ornamented by 
punching down carefnlly In patterns, planing ofl a lit· 
tie, and then we tting ; the parts pnnched down sbow In 
rell cf above t.he planed Inrface and make quite a 
puzzle " 

M. S. T. says, in answer to M. B. A., who 
.aks how to remove tallow and white lead that has been 
applied t o  pollsbed part. of macblnery to prevent rust : 
Try a concentrated solutIon of caustic pota.h, Icru b ·  
bIng w i t h  an o l d  .crnbblng brulh. It answered In a ca.e 
lomewhat lootlar to youra . 

MINERALS, BTO.-Specimens have been re­

ceived from the following correspondents, and 
ex&mined with the results stated : 

Y. N.-lt Is yellow hematit e, and contalnl about 85 
per cent of oxide of Iron.  

E. G. A.-The grains ar' mIca, and the rock II granIte. 

J. E.-Both are pyrItes, and are not valuabl e .  
C .  S.-A very beautiful specImen of galena, or sui· 

phuret of lead . 

W. F. H . -Your specImen I. Impurc crystallized lime· 
stone. It m.y be used In makIng caustic lime . 

J. W. H . -The mlnel al l. sulphIde of IroB . If a small 
percentaae of nickel Is pre.ent, It will req uire a more 
extended examination than could be gIven In a prellml· 
nary analysll, to determine It .  

A. L. asks : Can you give me a recipe for 
making artl tl.lal honey 1-J . T. ask. : What kInd of 
paInt shonldI .pply to terra cotta window capI, etc . ,  to 
protect them from the weather ?-W. D .  1I. alkl : How 
can I harden the bralnl and other organl o f  anImal. ,  10 
that I caD take plaster caStl of them ?-A. J .  F .  asks : 
I. It possIble to make all alloy by fUllng glas. and I 
metal t ogether ?-A. If. a.k. : Wh at can I put on paper 
muslin to prevenl the paint spreadln g ?-J . H.o sks : How 
can I make chewIng gum and stencil p aste ?-D. H .  S. 
Jr. proposel to put bolting cloth on a reel In .trlps,t.ck 
Ing the npper edge to the outstde face of • rib, and the 
lower edge to the Inside face of the next rIb below ; .0 
that the 110'ur .hall not slide agalDst the rib and be car· 
rled up thereby, but .hall .lIde olr the edge of one pIece 
of clotb and on to the next, falllDg the thickn ess of a 
rib only. Will thl. plan work well ?-J. W. T. S. asks : 
What will cure chlckenl alreCled" wIth a dlsea.e called 
the chicken cbolera , and what will prevent them 
trom catchIng the dlaorder ?-C .  H. B • •  ays : You credit 
Jame. BOllardus with the InventIon of the " rIng lIyer." 
Can you Inform me when and wbere the Invention was 
made, and give me allY details of when the flrst rlnl! 
spinning frame was put In operation, and If It I. In ex· 
Istence now ?-E . T. C .  says : Some wagon maker. boll 
their hubs till soft and drIve th e .pokes While tbe h ubs 
are hot ; o thers boll the .poke. ; others have b ath a. 
dry a. pOlalble. What Is  the belt method ? 

CO_UNICATIONS DCEIVED, 

The Editor of the ScmNTIFIO AlmRIOAN 
acknowledges, with much pleasure, the re­
ceipt of original papers and contribution. 
Ilpon the following subjects : 

On a Column for Boys. By D. W. H. 
On the Mississippi Over1l.ow. By H. S. 

Also enquiries and answers from the follow­
ing :  

P. H. B.-M. J . T.-S. :M , 
Correlpondent. whose InquIries f.1l to .ppear should 

repe.t them. It not then publlsbed, they m.y conclude 
tbat, for good reasona, the Editor declines them. The 
addre •• 01 the wrlter should alw.y. be given. , 

Several correspendent. reqnest us to pnbll.h repUel 
to theIr enqnlrles about the patentability of theIr In· 
venttons, etc. Such enqnlrles will only be .nswered by 
letter, and the parties should give their addre.ses. 

Correspondenta who write to ask the addre .. of certain 
manufacturera, or where .peclfled articles are to be had, 
also those having goods for sale, or who wllnt to lind 
partaera. shonld send with their commnnlcatlon. an 
amount sul1lclent to cover the co.t of publicatIon under 
the head of " Bnslnesl and Personal," which Is specially 
devoted to Illch enQ.n1rte • •  

[OFFICIAL.] 

Index of Inventions 
!'OR WmOK 

Letters Patent of the United Statel 
WBRE GBANTED IN THE WEEK ENDING 

April 21,  1874, 
AND EAOK BEARING TlIAT DATlL 
[Tho.e marked (r) are refssued patent • •  ] 

33 [ 
Auricle, Dfmock & Wetherfll . • • • • • • • • • • • • • • • • • • • • •  149,8'4 
Bale tie, cotton, A. J. Nelli • • • • • • • • • • • • • • • • • • • • • • • •  U9,N9 
Bale tfe, eotton, E. B. Stalrord . . . . . . . . . . . . . . . . . . . .  1110,086 
Bath, vapor, 1I1ller & Oole . . . . . . . . . . . . . . . . . . . . . . . . .  149,9 15 
Beeblve, J .  and W. Barne . . . . . . . . . . . . . . . . . . . . . . . . . .  1'9.m 
Beehive. C. D. Rlgrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,882 
BInder, temporary, A. A. GoldsmIth . . . . . . . . . . . . . .  II1O,02tI 
BIt .tock, J. Uhl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 110,108 
Blind slat h'llder. I. B. Smltb . . . . . . . . . . . . . . . . . . . .  15U,09a 
Boat, life, A. G. and A. T. SterUng . . . . . . . . . . . . . . 149,891 
Boat., sliding seat for row, J. Blakey . . . . . . . . . . 1'9.913 
Boller, agricultural, II. G. Bulkley . . . . . . . . . . . . . . . .  149,915 
Boller attachment, walh, J. Basklnl . . . . . . . . . . . . . .  149,858 
Doller cleaner. G. Blcln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  II1O,CSS 
Doller., deflector for flue, Harwood el al . . . . . . . . .  1110,035 
Bolt, V. Lapham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,OfO 
Boot and shoe burnllher, S.  W. Ohamberlln . . . . .  149,9119 
Boot heels, burnIshIng, O. G. Crllchet . . . . . . . . . . . 149,922 
Boot la.t. J. B. Llvlng.ton . . . . . . . . . . . . . . . . . . . . . . . . . 149,8'11 
Boot la.ts, head block for, H . Boae . . . . . . . . . . . . . . .  149,883 
Braceleta, Baker el al . . . . . . . . . . . . . . 149,823, 149,524, 149,825 
Bracelet, Murphy & Pool man . . . . . . . . . . . . . . . . . . . . . . . 149.B'l9 
BrIck machIne, A .  H. Keay . . . . . . . . . . . . . . . . . . . . . . . . 149,886 
Brick machIne, H. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . 150,065 
J.Jrlck mold, tile, J. Shremer . . . . . . . . . . . . . . . . . . . . . . . 149,951 
Bridge., gIrder for Iron.  C. W .  Wheeler . . . . . . . . . .  149,965 
BronzIng machIne ,  D. Heston . . . . . . . . . . . . . . . . . . . . . . 1110,031 
Brush, whltewa.h, E. D. Van Horn . . . . . . . . . . . . . . . .  1110.110 
Bru.h •• , manufactnre of, E. Clinton . . . . . . . . . . . . .  149.992 
Buckle, L. lIe •• er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111O,00il 
Buckle, E . F .  RlI .. ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,084 
Burn er, revolvIng gas, J. O. Belknap . . . . . . . . . . . . .  149,976 
Butter, curb for packIng, S.  F .  SpauldIng . . . . . . . . . 149,89(l 
Can and box, fruIt, etc . ,  E. Teys.onnean . . . . . . . .  119,893 
can, 011 .  G. Dryden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,006 
C o r  brake, M. G. PIckett . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,831 
Car brake, G. We.tlnghouse, Jr . . . . . . . . . . . . . . . . . . . 149,902 
Car coupling, W. H. Hammond . . . . . . . . . . . . . . . . . . . .  1110,081 
Car coupllnll', M . A .  K eller . . . . . . . . . . . . . . . . . . . . . . . . .  149.934 
C.r c oupling. J. Leith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.98'l 
Car coupllug, J .  McMurtry . . . . . . . . . . . . . . . . . . . . . . . .  150,069 
Car coupling, L. Becht . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,080 
Car, freIght, R. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 110,009 
Car, propelltnA: .treet, G. S .  Grier . . . . . . . . . . . . . . . . .  150,026 
Car .prlng, W. P.lmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'9.9M 
Car .prlng. J. C. PIckle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,071 
Car 8tarter, E. G .  Goddard . . . . . . . . . . . . . . . . . . . . . . . . .  150.028 
C.r .tarter, E . Gflnther . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,029 
Car wheel , N. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.891 
Car cInder fender. D. E. Dutrow . . . . . . . . . . . . . . . . . . . 119 .846 
Car., flexible pIpe for, W .  S. Deed . . . . . . . . . . . . . . . . . 149,842 
Carpet., etc . ,  matchluA:, J. Short . . . . . . . . . . . . . . . . . . . 149.8M 
Carriage axle, Noye. & Stratton . . . . . . . . . . . . . . . . . . .  149.950 
Carrlage, chlld's, J. L. Cortelyou . . . . . . . . . . . . . . . . . . . 149,888 
Carrlaae, child's, P. Gendron . . . . . . . . . . . . . . . . . . . . . . .  150,022 
CarrIage., lightIng and heating, B. Edw.rd .. . . . . .  1110.010 
\Jorrlage runnIng gear, Seeley & Brownlow . . . . . . .  1110,089 
Ca.tlng metal, J. L. Jack.on . . . . . . . . . . . . . . . . . . . . . . . 1110,049 
Cattle,  gangway for transferring, E. L. Foreman 150.014 
ChaIr, dentlat's or barber'I, F .  J. Coats . . . . . . . . . . .  149,91D 
ChaIr, foldIng, A. W .  Stewart . . . . . . . . . . . . . . . . . . . . . .  1110,099 
Clgar monthplece , J. D. Dale . . . . . . . . . . . . . . . . . . . . . . .  1110,0(10 
Clapboard machIne, John.on & Anlell . . . . . . . . . . . .  149,864 
Clothe. pounder, Bailey & Dean . . . . . . . . . . . . . . . . . . 149,9'10 
C1ntch, friction, E. D. Hnbbard . . . . . . . . . . . . . . . . . . .  1110.041 
Clutch , frIction, T. Symond . . . . . . . . . . . . . . . . . . . . . . . .  1110,1011 
Coating fabrIc. with flnlds, A. Man . . . . . . . . . . . . . . . . 149,814 
Comn plate, G. Brabrook . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.982 
Coke from ovens, drawIng, J. H. Connelly . . . . . . . .  149,836 
CombIng machine, Mlrfleld & Scott. . . . . . . . . . . . . . . .  150,c1S 
Compal., .olar, H. O. Cook . . . . . . . . . . . . . . . . . . . . . . . .  149,881 
Cooler, beer, C. Belf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,082 
Cooler, water , K. Goddard . . . . . . . . . . . . . . . . . . . . . . . . . .  149,852 
Copy holder, J. B. Harper . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,oes 
Cotton scraper and thInner, C. T. Dollahon . . . . . .  149.923 
Cork.crew, J . A .  Bragaw . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  149,988 
Cow milker, C. W. Tbompson . . . . . . . . . . . . . . . . . . . . . . 1110,1 06 
Cultivator, S. LuDey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,988 
Currycomb, C. B. BrIstol (r) . . . . . . . . . . . . . . . . . . . . . . . .  5,840 
Curtain cord retaIner, H .  Holcroft . . . . . . . . . . . . . . . .  149,861 
Cut · olf. raIn water, G . Straszer . . . . . . . . . . . . . . . . . . . . . 1110,101 
Dentist's gold foil .  R . S. Will iams (r) . . . . . . . . . . . . .  5,846 
Doll beads , ete . , hollow, W. E .  Brock . . . . . . . . . . . . .  149,831 
Door hanger, J .  Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.984 
DODgh kneader and cutter, F. M!lckU . . . . . . . . . . . . . . 149,946 
Dresl elevator, M. H. Bergen . . . . . . . . . . . . . . . . . . . . . . .  149,911 
Drill chuck, W. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,935 
DruggIst's mea.nre, W. Vom Hofe . . . . . . . . . . . . . . . .  1110,113 
Earth borlng machIne, BlaIr '" Paul . . . . . . . . . . . . . . .  149,!l2'l' 
Ele\'"ators. drlvlng gear for, F. P. Canfleld . . . . . . . . 149,8�5 
Engine, rotary, A. C. Gallahue . . . . . . . . . . . . . . . . . . . . .  1110,019 
Eqnallzer, draft,  Terry ., al . . . . . . . . . . . . . . . . . . . . . . . . . 150,lOS 
Fare box, J . T .  Mo.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 49.9'1 
Fence , lron .  W. C. Grolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,(128 
Fence, IroD , T. Roger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150,083 
Fence. portable, J. L. Grlmn . . . . . . . . . . . . . . . . . . . . . . .  149,927 
Fertilizer dl.trlbutor, M. Hockman . . . . . . . . . . . . . . . . 149,860 
FIre aIm, magazine, Swlngle .' al . . . . . . . . . . . . . . . . . 150,102 
FIre arm, revolving, B. H. Williams . . . . . . . . . . . . . . . . 1110,120 
FIre extlngulsher, H . L. lIcAvoy . . . . . . . . . . . . . . . . . . 150,086 
FIre kIndler, W. Laramy . . . . . . . . . . . . . . . . . . . . . . . . . . . 150,()61 
Flah scalea for .rt Ule, E. and J. Hnebner . . . . . . . . .  150,043 
Flour, manufactnrlng, W. F. Cochrane (r) . . . . . . . .  5,84 1  
Flower atalod, J .  C .  Kelley . . . . . . . . . . . . . . . . . . . . . . . . .  1110,1155 
Flue cap, B. N. Barlan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,08"4 
Furnace, etc . ,  petroleum, C. Hilbert . . . . . . . . . . . . . .  149.931 
Furnace bottom , E .  W. Wolfe . . . . . . . . . . . . . . . . . . . . . 149,9115 
Gage, pre •• ure, P. Hugon . . . . . . . . . . . . . . . . . . . . . . . . . . 150,045 
Ga., illumInatIng, L. BoIs, flla . . . . . . . . . . . . . . . . . . . . . .  149,B'l8 
Ga. machine, A. C .  Rand . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,018 
Ga. retort, cloolng, A. Thomson . . . . . . . . . . . . . . . . . . .  149,895 
Gas Into oxygeD, atmo.pherlc, C. M .  T. Du Motay 150,007 
Gate, .utomatlc, G .  B. lIea.e . . . . . . . . . . . . . . . . . . . . . .  150,070 
Gate, farm, D. Kaufman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,1154 
G raIn blnder, C. Jewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150,050 
GraIn dryer, W. J . Demuth . . . . . . . . . . . . . . . . . . . . . . . . .  1110,002 
Grate, G. W. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,02(1 
Grates, blower for lire , W. D. Gu.eman . . . . . . . . . . .  141,854 
GrInding wheel, J. T.  Henry . . . . . . . . . . . . . . . . . . . . . . .  , 149,929 
H ammer, C. Bllharz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.912 

Harne8s saddle , J. Maclur . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,813 
Harve.ter, Web.ter .' al . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,114 
HeatIng drum, E. R. Weston . . . . . . . . . . . . . . . . . . . . . . . .  149,903 
Hide for belling. H. Royer . . . . . . . . . . . . . . . . . . . . . . . . .  149,954 
Hinge, butt, B. Ho.dley (r) . . . . . . . . . . . . . . . . . . . . . . . . .  5,84S 
Hoe, B .  D. Bander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H9,8�5 
Horse power, H. W. Barlow . . . . . . . . . . . . . . . . . . . . . . . .  149,9'1"1 
Horses. hoof boot for, J .  B . Rlggln . . . . . . . . . . . . . . . .  149,980 
Horse .hoe, D. L. Corbln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.998 
Hor.e.hoe blank., roll for roiling, J. Bns.ell . . . . .  150,085 
Insect bellows, E. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,995 
Iron, reflnlng, W. W. Hubbell . . . . . . . . . . . . . . . . . . . . . .  150,042 
Jack, lIftlDg, J. T. Gnthrle . . . . . . . . . . . . . . . . . . . . . . . . .  149,855 

E. R. asks : 1. How is the double sulphate 
of D Ickel and .mmonla nsed for . bath ? A. See p. 
91, Tol .  29. 2. Are the two 1.lts mIxed wIth distilled 
water ? Will the nIckel dissolve In the bath ? A .  The 
double snlphate of nIckel and ammonia I. OBa .alt, not 
two. Use enough to make • strong lolntlon In the dIs. 
tilled water. The nIckel plates will dls.olve. 3. How 
long after mixlna 18 It  till It I. ready for platina ? A. 
At once. 

D. M. says, in reply to C. L. C.'s enquiry for 
a cheap Instrnment to foretel a storm by pressnre : The 
baroscope of Bablnet will anlwer your need.; It m.y be 
constructed thu. : T.ke any bottle ; pour colored water 
Into It, about one fourth of the qnantlty the bottle will 
hold : Insert In It a glas. tube, from three to four feet 
long and pasllng airtIght througb the stopper, whIch 
mu.t also be aIrtIght. Let • paper Index, divided ac­
cordIng to any Ic.le ot dlvlsloD , say Into fnches .nd 
fractions of .n Inch, be glued to the glass tnbe . Blow 
Into the clals tube, so as to canse the water to ascend 
the tube a few Inche., lay 10 Inches, and the Instrument 
Is constructed. The bottle mnst be placed In .notber 
vetsel, and protected by lawdnlt, or some other mate­
rlal,from the Influence "Of changes In the temperature 
of the .tmosphere. Thl. very sen.lble Instrument re: 

ACid, making sulphurIc, H. Sprengel . . . . . . . . . . . . . .  180,0911 Journal bearlng, J .  McCafl'rey . . . . . . . . . . . . . . . . . . . . . . 150,0;1 

COrdi falthfnlly .ny ohange In tbe denllty of the exter. 
nal aIr. and the .pproach of a .torm will Infa,lIbly be 
IndIcated by a Indden rise of the water In the glass 
tube. 

G. L. W. Bays, in answer to M. B. A., who 
alited how to remove talll)w .nd white le.d from mao 
cIllnery :.U.e tnrpentlne, and rub It In well . 

AIr In cotton factOries, moIstenIng, H. Bone . . . . .  149,980 
Alarm, bnrglar, G. A. Beaver . . . . . . . . . . . . . . . . . . . . . .  149.910 
AI.rm, electric flre, etc., G. S. Sbute . . . . . . . . . . . . . . .  150,090 
Alarm, electric .team boller, W. C. Baker . . . . . . . .  1 49,9O'l' 
AnneaUng box, C. A. lIcNlsh . . . . . . . . . . . . . . . . . . . . . . .  149.8'lIi 
Anger bIts, twlltlng, W. Tueker . . . . . . . . . . . . . . . . . . .  111O,1Il'I 
Augera, earth,W. W. Jllz . . . . . . . . . . . . . . . . . . . .  15O,OSI, 15U,(l52 
AnKer, bollow, M. C . Bnmngton . . . . . . . . . . . . . . . . " . .  149,9811 

KnIfe .nd pepper box, B. W. Brown ., al • • • • • • • • • •  149,838 
Knlttlllg machlne, A. Angat . . . . . . . . . . . . . . . . . . . . . . . .  149,968 
Ladder, fold1ng, J. B. John.on . . . . . . . . . . . . . . . . . . . . .  1110,0118 
Ladder,step, C. F. Barnard . . . . . . . . . . . . . . . . . . . . . . . . . 149,909 
Lamp trimmer and extlDgul.her, W. Walton . . . . . .  149,984 
Lamp wick, W. C. Pettijohn . . . . . . . . . . . . . . . . . . . . . . . .  149,880 
L.ntern, W. Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.916 
Lantern, slgnal, J. O. Belknap . . . . . . . . . . . . . . . . . . . . . .  149,826 
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Lantern, sIgn al, J. C. McMullin . . • • • • • • • • • • • . . • . • • •  149,942 
Latch, reversI ble knob, W. Grlmth . . . . . . . . . . . . . . . .  1 :'0,0<7 
Lathe chuc k .  met.l . P. J.  Clever . . . . . . . . . . . . . . . . . . .  149.991 
Lathe . mctal t urnIng. J.  E. Spencer . . . . . . . . . . . . . . . .  150.094 
Leather roll l o g  machine. J. and A. E. Whitney . .  149.906 
Lock, J .  Gwynn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.856 
Loek. combInation. J. W. H. Doubler . . . . . . . . . . . . .  150.004 
Locomotive cab window. H. F uller . . . . . . . . . . . . . . . .  150.016 
Locomotive head light. Van Wle et al . .  . . . . . . . . . . .  149.897 
Locomotive •• conveying spark. from. E .A . C.Fox 150.015 
Loom. pile fabric. Elekemeyer ot al . . . . . . . . . . . . . . . .  150.011 
Lu brlc.tlng compound. Cook et al . . . . . . . . . . . . . . . . .  149.996 
Lubricator. Cook & Pulver . . . . . . . . . . . . . . . . . . . . . . . . .  149.997 
Lubrlc. tor. GalvIn & Lynch . . . . . . . . . . . . . . . . . . . . . . . .  149.�5 
Map exblblter. E. F. Hussell . . . . . . . . . . . . . . . . . . . . . . .  149.884 
Medical compound. D. Grim . . . . . . . . . . . . . . . . . . . . . . . .  149.853 
Medical compound. J. Halpen . . . . . . . . . . . . . . . . . . . . . .  1<9,851 
Medical compound • •  etc .• mixing. J. H. Doerr . . . .  149.845 
MIlI.tone •• gage stall'for. R .  Lytle . . . . . . . . . . . . . . . . .  150.063 
Mop bead. W. H. GurU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.999 
Mu.lcal .Jund board • •  F .  Nlederheltmann . . . . . . . .  15O.0i4 
Noll macb l n e .  cut. M. ThIbault . . . . . . . . . . . . . . . . . . . .  149.961 
Nail plate feeder. W. H. FIeld . . . . . . . . . . . . . . . . . . . . .  149.924 
Neck tie fastener, S. C. Stet.on . . . . . . . . . . . . . . . . . . .  150.098 
011'01. making gas from. J. Turner (r) . .  . . . . . . . . . . . .  5 ,845 
Ordnance. K. Godd.rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.024 
Organ case. L. K .  Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.017 
Org.n case. L. K. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15u.018 
Oy.ter culture, O. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.921 
PaCklng , "etc • •  metalUc, GIlmore & carter . . . . . . . . •  149,851 
P.n . bake. Kelleher & A.bley . . . . . . . . . . . . . . . . . . . . . .  149,867 
Paper box. F .  W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.889 
Paper for artlliclal llower • •  P .  E. Vacquerel. . . . . .  149.963 
Paper pnlp. wood. Voelter & Mcyh . . . . . . . . . . . . . . . .  150.1 1 1  
Pavement. F. F .  Bondrye . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.828 
Photographic pl.te holder. S .  T. Stein . . . . . . . . . . . .  150.091 
PIanoforte In sul.tor, C. Vigneron . . . . . . . . . . . . . . . . .  1 50.112 
Pitcher. metal lined Ice. J .  D. & J. H. Dale . . . . . .  150.00 1 
Plating w i th cob.lt. el ectro . G. W. Beard.lee . . . .  149.974 
Plow, J .  W. L o w e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,062 
Plow, sulky, J. D. Harrison . . . . . . . . . . . . . . . . . . . . . . . .  150,034 
Plow.hare . J. C. F. Scheuck . . . . . . . . . . . . . . . . . . . . . . .  150.087 
Plumber's joInt,  I. F. Van Duzen . . . . . . . . . . . . . . . . . .  150.109 
PreB8,  J. Gramelspacher • . • • • • • • . • • . • • • . . . • • • . • • • • • •  149,9�6 
Press, B: 6. MartHl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5Q,064 
Press,  .cotton, W. H. Burgess . . . . . . . . . . . . . . . . . . . . . . .  149,988 
Press,  hay and cotto n ,  M. l\1.tckelson . . . . . . . . . . . . . . .  149,943 
Press. to bacco, Mc Gr.w & D.vl . . . . . . . . . . . . . . . . . . . .  150.068 
Prcsses, hydraulic cotton , S. Hughes . . . . . . . . . . . . . .  150,1'44 
Prcss pressurc gage, ""'eaton & Dennis . . . . . . . . . . . .  150, 115 
Printing pres s ,  A .  E .  Lazoll . . . . . . . . . . . . . . . . . . . . . . . . .  149,SiO 
Propeller, .crew. M. B .  AtkInson . . . . . . . . . . . . . . . . . .  149,969 
PrunIng Impleme n t ,  R .  E. Farrington . . . . . . . . . . . . .  149.848 
Pulley block. F. C .  D. McKay . . . . . . . . . . . . . . . . . . . . . .  149.941 
Pump , J. H. Crocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.841 
Pump. G.  W. Rob.ugb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,953 
Pumps. bucket for ch.m. N. D. Bennett . . . . . . . . . .  149.977 
Puriller. llour .nd mlddltngs. L. L.crolx . . . . . . . . . .  149,869 
Puriller, mIddlings . J. Brown . . . . . . . . . . . . . . . . . . . . . . .  149.852 
Purlller. middling., L .  G.thmann . . . . . . . • . . . . . . . . . .  149.850 
Rack. clothe' .. na to wel, J .  M. Keep . . . . . . . . . . . . . .  149.868 
Rail way .lgn.1 app.r.tu •• T. S. Hall . . . . . . . . . . . . . .  150.0BO 
RaHw.y . w l t c h .  J. M. Clem . . . . . . . . . . . . . . . . . . . . . . . .  149.990 
Rectum In.trumen t .  W. D. Ludlow . . .. . . . . . . . . . . . . .  149.872 
Rein holder. J. H. Byers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.917 
Rein holder. Reed & Andrew . . . . . . . . . . . . . . . . . . . . . . .  150.081 
Roof. sl.te. A. S. Klmb.I1 . . . . . . . . . . . . . . . . . . . . . . . . . .  150,056 
Salt box .ep.utor. F.  G. Merriam . . . . . . . . . . . . . . . . .  149.876 
Sand mola •• im mlng, W. J.  £:e.gan . . . . . . . . . . . . . . . .  150.079 
S.sh bal.nce. F. C. D. McK.y . . . . . . . . . . . . . . . . . . . . . .  149,940 
Sash holder. A. B. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.935 
Sash line.  metallic. G. Hookham . . . . . . . . . . . . . . . . . . .  150.040 
S.w. clrcnlar, I. H ogel.nd . . . . . . . . . . . . . . . . . . . . . . . . . .  149.932 
Saw table. scroll.  G. H. P.tullo . . . . . . . . . . . . . . . . . . . .  149.95� 
Sc.lI'old, A. S. Drl.ko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.005 
Sco oP.  N. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.093 
Scra ;>cr, box , T. B. Weston . . . . . . . . . . . . . . . . . . . . . . . . . 150,1 17 
Screw blank_beads, sh.vlng. W . Alken . . . . . . . . . . . . .  149.967 
Scre w blanks, poln tmg. W .  AIken . . . . . . . . . . . . . . . .  149.966 
See d s .  treatlng. E .  W .. ugaman . . . . . . . . . . . . . . . . . . . . . .  149 898 
Se .. aw. N. J. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,847 
Se � .. r.tor. gr.ln . J . J .  Bradner . . . . . . . . . . . . . . . . . . . . .  149,829 
Sewer basin,  E. L. Meyer . . . . . . . . . . . • • . . • . . . . • . . . . . . .  150,0'72 
Sewing machine, A. D. Horr . . . . . . . . . . . . . . . . . . . . . . . .  149,862 
Sew ing machIne br.l der. V. Lapham . . . . . . . . . . . . . . .  150.059 
Sewing mach i n e  qullter. M. De wey . . . . . . . . . . . . . . . .  150.003 
Sh.rpenlng machine.  G. Sanford . . . . . . . . . . . . . . . . . . .  150.086 
Sh.vlng mug. W. S.wyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,687 
Shoemak er'. awl haft. G. W. HutchIns . . . . . . . . . . . .  150.046 
Shoem.ker', edge pl.ne.  J. H. Sanford . . . . . . . . . . • •  149.886 
Shutter f •• tener. T.  B.  Weston . . . . . . . . . . . . . . . . . . . . .  149,904 
Siphon. P. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1!9.948 
Skir t,  S. E. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U9.849 
Slippers. adju.table Insole. Cole & Cundlll· . . . . . . . .  149.993 
Snow plow, A. S. KImball . . . . . . . . . . . . . . . . . . . . . . . . . .  150.057 
Soda and pota .. a .  sulphates of. H.rgreave. e! al. 149.859 
Spe.klng tube. T. N lele . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,015 
Spinning bolster. U. Peul . . . . . . . . . . . . . . . . . . . . . . . . .  150.078 
Sponge. hook for suspendmg. J. H. Hnbbard . . . .  149,863 
SteeL Bes.emer. �. R. Jone . . . . . . . . . . . . . . . . . . . . . . .  149.865 
Steel,  homogeneous, O. Bolton,  Jr . . . . . . . . . . . . . . . . .  149,979 
Stilt and hand pl.nter. E. 1. FI.k . . . . . . . . . . . . . . . . .  150.013 
Stocking suppor ter .tt.cbment. C. We.ton . . . . . .  150,116 
Stone. spUttlng. P .  Crogan (r) . . . . . . . . . . . . . . . . . . . . . .  5.8J4 
Sto ve.  cooking. J. R. Hyde . . . . . . . . . . . . . . . . . . . . . . . . .  150.047 
Stove. cooking. J. R. Hyde . . . . . . . . . . . . . . . . . . . . . . . . .  150.048 
Stove. cooking. J. H. WentwOl th . . . . . . . . . . . . . . . . .  1 19.900 
Stove grate. S. Smyth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.959 
Stove pIpe, D. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,814 
Stove pipe elDow. Beckman & Glb.on . . . . . . . . . . . .  149.975 
Stove pipe elbo w . S .  Smlth . . . . . . . . . . . . . . . . . . . . . . . . .  149.953 
Stove pIpe thlmble . J. A. Burges . . . . . . . . . . . . . . . . . .  149,987 
S tove. re.ervolr cooking. J. 1<'. Quimby (r) . . . . . . .  5.844 
Stove. gr.te for h e a t l Bg. J.  Q. C. 8e.rle . . . . . . . . . . .  150,080 
Straw cutt er, II. E .  �Ioon . . . . . . . . . . . . . . . . . . . . . . . . . .  H9,87i 
Sugar. centrifugally draining, A .  Fe.c . . . . . . . . . . . .  150.012 
T.ble. <lInIng and Ironing, J. 1<'. M.rtln . . . . . . . . . . . .  119,939 
Targe t .  lIylng, E. Brehm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.8BO 
Th i l l  coupllng. E. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  150,091 
Thr •• hlng m.chln e .  J. H. Booz . . . . . . . . . . . . . . . . . . . .  149.981 
Ticket, sIze .nd quallty. H. Van Gea.en . . . . . . . . . . .  149,896 
Tile machine. S. E .  Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.962 
Tobacco ping. D. E.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,GOS 
Toy, C. E. B.ldwln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.908 
Trap, anlm.1 and roach. ! .  S.  Clough . . . . . . . . . . . . . . .  149.9 18  
Trunk. P.  & H .  Schmit . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.888 
Tru.s hoop. contr.ctlng. I .  Hogel.nd . . . . . . . . . . . . . .  149,933 
Tube weldIng device. S. P. M. Tasker . . . . . . . . . . . . .  1�9.892 
Tube weldIng m.chlne. S. P .  M. T.sker . . . . . . . . . .  150.104 
Valve for lIuld brake plpe • •  G. We. tlngh3u.e . Jr .  149.901 
V.lve •• bu.hlng for &,rlndlng globe. J. B.lns . . . . . .  149.971 
Vault cover. J .  M. Wilbur . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.119 
Vault ligh t .  J. M. Wllbnr . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.118 
VehIcle d •• h board. J .  M. Mun.on . . . . . . . . . . . . . . . .  149,878 
Vehicle wheel.  P. Gendron . . . . . . . . . . . . . . . . . . . . . . . . .  150.021 
VIOlin bow ros1nf'r, T.  H. Hathway . . . . . . . . . . . . . . . .  149,928 
Wagon body, exten sIon .  A.  E. Hel.t . . . . . . . . . . . . . . .  150,036 
Wagon brake.  B. G. Steward . . . . . . . . . . . . . . . . . . . . . . . .  150.100 
Watch ca.e ' pring. 1. C. Cowie . . . . . . . . . . . . . . . . . . . . .  149,839 
Watch ca.e .prlng. L. Stone . . . . . . . . . . . . . . . . . . . . . . . .  149.960 
W.ter wheel, N. Conner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.920 

Wheelwright machine, M. C. Bnmngton . . . . . . . . . .  149.984 
Wbeelwrlght machine. M. C. Bumngton . . . . . . . . . .  149.986 
Whlmetree. F. M. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . .  149.834 
Windmill, D. G. We b.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.899 
Window .creen, G . F. Sarle . . . . . . . . . . . . . . . . . . . . . . . .  149.955 
Wire cloth. p.lntlng. J.  H. DeWitt . . . . . . . . . . . . . . . .  149.813 
Wood p.nel templet. L. M. Hill • . . . . . . . . . . . . . . . . . . .  150.089 
Wren c h ,  W .  H. Critten den . . . . . . . . . . . . . . . . . . . . . . . . . .  149,840 
Wrench anti cutter. pipe, W. W. Mlck . . . . . . . . . . . . . 149.944 
Y.rn • •  Izlng and dre •• lng. Lanca.ter & Bullough . 150,053 

APPLICATIONS FOR EXTENSION: 
Appllcatlon. have been duly llied and are now pending 

for the exten.lon of the folJowlng Letters Patent . Hear. 
Ings upon the re.pectlve application. are appOinted for 
the days hereln.fter mentioned : 
29.'I28 . -MoWING MACHINE .-A. B. Allen . July 8.  
29,229.-SCHOOL GLOBE .-J. R. Agnew. July S. 
29,300.-STOVE GEATE.-D. H. N.tlo n .  Jnly 8.  
29,319.-FLOUE CHE8T .-1. R .  Shank. Jnly 8 .  
29,SS3 . - WATER WHICEL.-J. W .  Truax. Jnly 8. 
29.335 . -GRAIN SEPABATOB.-A. J. Vandegrift. July 8.  
29.SSS .-CABLE RELIEVEE.-J. BIngham . July 8.  
29.374 . -THEA8HING MACHINE.-l. Hart.  July 15.  
29,584 . -LATHE .-B. D .  Whitney. July 22.  
�9.:;93.-REAPEB AND MOWEB .-A.A. Henderson. Jnly 29 
29.594.-REAPEB. RAKE AND MOWEB .-A. A .  H e n derson 

July 29. 

EXTENSIONS GRANTED. 
27,973.-PBINTING PRESS. -F. O. Degen er. 
28.004. -RAILROAD CAB AXLB .-J. Montgomery . 
28.027.-METAL CUTTING MACHINE.-J. Waugh . 
28.043.-TEMPLE.-J. H. Woodw.rd . 

DISCLAIMER. 
27,973.-PBINTING PBESS.-F. O. Degener. 

DESIGNS PATENTED. 
7.38'l to 7.3S5 . -CUTLEBY HANDLEB.-C. L. Butler. Green' 

field, Mass . 
7.386.-DBAWEB PULL.- J. Glr.rd. New BrI tain. Conn . 
7.S87.-BILLIABD TABLE.-F. E. Held. Chlca�o.  Ill . 
7.388 . -VAULT COVEBS.-W . O . Hlckok.Jr .• Harrl.burg.Pa. 
7.389 . -TEA CADDIE8.-A. R. LINN e! al .•  Detro l t . Mlch . 
7.390 & 7,39:.-0IL CLOTHS.-C . T . Meyer e! al.,Bergen.N.J. 
7.39�.-VEHICL" HUB BAND .-R ...Rowe. Brentwood,N.H. 
7.393.-HANDLE SOCKETS.-W . 1>f. Smith. W. Merlden.Ct.  

TRADE MARKS REGISTERED. 
l.i27 .-BITTEB'.-S . E. CI.pp . Bo.ton. Ma ••. 
1.728 -CONDITION POWDEBS.-B.Doble.Pblladelphla.Pa . 
1,729 & 1,730.-IsINGLASs .-Howe & French ,Boston,MasR. 
1.731.-ToILET ABTICLES. ETo.-L •• eU et al .• N. Y.  city. 
1,782.-SHIRT STUDS, ETO .-C. L. Potter, ProVidence,R . I. 
1.738. -SA WS.-Wheeler & Co .M·f'g CO.,Mlddletown .N .Y. 
1.731 .-MINCED MEA".-V.nC.mp & Son.lndlanapoll •• lnd. 
1.735 & l,7S6.-CANNED EDIBLE •. - V.n C.mp & Son. In. 

dl.n.polls. Ind. 

I!!CHED U LE OF PATEl'II T FEES. 
On each C.veat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1U 
On e.ch Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 23 
On IIl1ng each application for a Patent (17 years) . 813 
On Ilsnlng each original Patent . . . . . . . . . . . . . . . . . . . . . . . 20 
On appeal to Examiner.·In· Chlef . . . . . . . . . . . . . . . . . . . . .  l0 
On .ppeal to Commi •• loner of Patenta . . . . . . . . . . . . . . . 20 
On application jor Rel •• ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SO 
On application for Exten.lon of l"at�nt . . . . . . . . . . . . .. 30 
On granting the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
On IIl1ng a DisclaImer . . . . . . . • • • . • • • • . . • • • • • • • . • • . • • • • • • 10 
On .n application for De.lgn (3)( year.) . . . . . . . . . . . . .  10 
On application for DesIgn (7 year&) . . . . . . . . . . . . . . . . . . . 13 
On applicatIon for DesIgn (14 years) . . . . . . . . . . . . . . . . . .  SO 

CANADIAN PATENTS. 
LIST OF PATENTS GRANTED IN CANADA. 

APRIL 17 to APRIL 27, 1874. 
3,329.-R . Barclay, Parts, Hrant countY, Ont.  Improve. 

ments on escapements for clocks and watches, called 
. .  Barclay'. Clock and Watch E.capement . "  April 17 
1874.  

3,330.-W . Perry, Jr. ,  Montreal, Can. Combined chern! 
cal and water fire engine, called "Perry's Hand Chemi­
cal .nd Water Fire EngIne." April 17. 1874. 

3.331 .-1. C.  Tallman . Montreal, C.n .-Improvements on 
beer and mnk refrigerators, called "Tallman 's Beer 
and Mllk Re frigerator." April 18. 1874 . 

3,832 . -1.  C. Tallman, Montreal, Can . Improvements on 
churns, called "Tallman's Churn . "  April 18, 1874. 

3,383 .-1. C. Tallma n ,  Montreal , Can . .  Improvements on 
1II1lk Safe •• c.lled "Tallman'. Mllk Safe." April 18. 1874. 

3.334.-C. E. and Z. B. Grandy. Statrord Spring. Folland 
county, Conn . , U . S .-Improvement on Raw sets, called 
" Grundy's Saw Set." Apr11 24, 1974. 

3.885.-T. Houldlng. Ipswich. E •• ex county, Ma •• . •  U . S .  
Improvements In combined hay rake and spreader. 
called "Houldlng's Improved Bay Rake and Spreader,', 
April 21. 1874 . 

3.336 .-R. H. Tbur.ton. Hoboken. Hud.on county. N.J .
• 

U. S. Improvement In antomatlc testing machines' 
called " Tliur.ton·. Autograpblc Te.tlng Machine . "  
April 24 .  1874. 

3.337 .-J . Klrkp.trlck. Hamilton. Ont . •  a.slgnee of A. 
Paraf. New York city. U .  S .  Improvement. on purl. 
fylng and .eparatlng fat •• called "An ImJlrovemenUn 
Purlfylni and Separating Fat . . .. April 24. 1874. 

3.3S8.-N. A.  Assel.tlne. Earoeltown . nnltedcountlea of 
Lennox and AddIngton. Onto Improvement. on por· 
table fences, called "Asselstfne's Portable Fence . "  
April 24. 1874. 

a.339.-G. Payz.nt. ChIcago, Cook county. Ill . Improve. 
ments on table leaf supporters, called U Payzant's 
TaDle Leaf Support." Aprll 24. 1874 . 

3.S40.-G . A . M.rtln. Bolton Center. Broome connty. P . Q. 
Improvements on machine for cuttiog veneer, called 
"Martin's Veneer Cutting Machine . "  Apr1l 24, 1874. 

3.341.-P. Keen. Upper Wh.rf. Shad Thamvs. Surrey 
county. Eng., and J .  Dence, London , Eng. Improve­
ments on machinery or apparatus for raising or ele­
vattng corn , mtneral , coal, gravel, sand, or other mate­
rl.ls. applicable for dl.charglng or loadlng ve •• els. 
dredging. pumping. and other .Imnar purposes. called 
"Keen & Dence's Improved Radial Elevator." April 
24, 1814 . 

3.342 .-1. A. Blake. New Haven, New Haven county. 
Conn . ,  U .  S. -Improvements In stone crUShers, called 
"Bl.ke's Improvement In Jaw Plate ... .  April 24; 1874. 

3,345.-1. A. Blake. Jrew Haven . New Haven connty. 
Conn., U .  S . • and S. L .  Marsden • •  ame place . 1m. 
provement. on a machine for breaking stone. called 
" Blake & Marsden's Improvement in Stone Crusber." 
April 24. 1 874. 

S,344.-D .  A. Johnson, Boston , Suffolk county, Mass.  
ImproTement on device. for preventing hor.es from 
.tr.ylng or running away, to be used a. a .ubstitute 
for a weight or hitch .trap. called "Johnson'. Device 
for Preventing Horse. from Straying or Runnlnc 
Away." April 24. 1874. 

3,S4!,,-I. H. Dietrich, Galt. Waterloo county. On :" 1m· 
provement on saw handles. called "Dletrlch's Combl· 
nation Saw Handle . "  April 27. 1874. 

S.S46.-A. Bingham. Hamilton. Wentworth county. Onto 
Improvement In machIne for cntting clrcnlar piece. 
ont of tin • •  heet metal. and other material •• called 
"Blngbam·. Adju.table Circular Chl.e l . "  Aprll 27.1874. 

3,347 .-C. B. I,eckle.  Hamilton . Wentworth county, Onto 
C ompo.ltlon of matter to be n.ed for washing pur· 
po.e •• called " Leckie'. Wa.hlng Cry.tal." April 27. 
1874. 

3.348.-T . De Ceu . H oughton. Norfolk county. Onto Ma· 
cblne for wa.hlng and clean.lng .olled clothing. called 
De Ceu'. Suction Wa.hlng Machine." April 2;. 1874. 

3,349 .-W. W.de . Horpeth. Kent county. Onto Improve· 
ment on .elf car conplers for conpllng and uncoup­
ling car •• called "Wade'. Improved Self Car Coupler. " 
April 27. 1874. 

8.350. -T. Leanard. Clevelan d. Cuyahoga county.O . ,U . S .  
Improvements on a machIne f o r  making raUway car 
coupling pIn •• called " Leonard'. Machine for Making 
Rail way C .. r Coupling PIn... .  April 27. 1874. 

S.S5l .-W. He.ton and J.  W. S.bln, Akron .  0 .• U. S.  1m· 
provement. on rnbber packIng for piston rod., valve 
stems, pumps, and presses. called "H eston's Concave 
Rnbber Packing . "  AprI1 27. 1874. 

a.852.-E. R. Shorey. Mapanee. Lennox and AddlBgton 
counties, Ont . ,  and R. A. Shorey, same place , a8slgn­
ees of A. O'Dell, Boumanvllle, Durham county, Ont. 
Improvements on washtngmacblnes,called "The Royal 
Canadian Wa.ber." April 27. 1874.  

3.353 . - T .  B .  Worrell . Philadelphia. Philadelphia county, 
Pa " U. S . -Improvemen ts on bank locks, called "Wor­
rell'. Bank Lock." April 27. 1874. 

3.S54 .-T. B. Farr, Woodbridge. York county. Onto Im· 
provements on the " Raymond" and simHarly con­
structed sewing machines, called " Farr's Improved 
Raymond Shuttle Sewing Machine . "  April 27. 1874. 

3.S55. - W .  T. Bunnell, Ottawa, Carleton county. Ont o 
Improvements on washlngmachlnel!l, called "Bunnell's 
Improved Wa.hlng Macblne . "  April 27. 1874. 

8.356.-T. A. McMartin, Montreal . Montreal DI.t .. P. Q. 
Improvement on apparatus for raisina' water, exca­
vated earth , or ore, or other goods or materials, caUed 
"McMartin'. Single Stroke Lever Elevator." April 

. 27. 1874. 
S.857. -C .  Parker and D. W. Parker, Meriden. New Haven 

connty, Conn., U. S. Improvements on claw hammers, 
called "Parker's Hammers . "  April 2'7, 1874. 

3,S58.-T. W. Strange, Bangor, Penobscet county, Me., 
U. S.  Improvements on churns, caned "Strange's Do·  
mInion Cburn . "  April 27.  1874. 

3.859.-H. S. Davl •• Camden. Camden county, N. J .• U . S .  
and S. Pan COlt, Hamilton. Wen tworth county, Ont o 
An Improved guard for Interfering horse •• called 
I I  Davis' Improved Guard for Interfering Horses." 
April 27. 1874. 

3.360. -T .  Good. Toronto , York county. Ont. Improve. 
ments In street cnlverts and waste water dratns, called 
"Good'. Improved Cnlvert and Drain." April 27, 1874 ' 

S,861 .-T. W. Davis, SaD Francisco, San FranCisco coun· 
ty, CaL , U .  S .-Improvements OD fastening seams, 
called "I.  W. Davl.·  Fa.tenlng for Seam . . .. April 27, 
1874. 

S.362.-J. Desmond and A. L. McMillan. Chatham, Kent 
county. On t .  Improvement In Iteam engine plltons, 
called " Desmond & McMlllan's Improved PI.ton." 
April 27. 1874. 

8.36S.-W. Elliot, Sullivan, Grey connty, Onto Improve· 
ments in millstone running gears, called U EIUot's 
Mlllstone Gear." April 27. 1874. 

8.364 .-H. P. Manley. Potsdam. S t .  Lawrence connty, 
New York cIty, U. S. Improvements on machine. for 
renovating feathor •• called "Manley's Feather Reno· 
vator . "  April 27. 1874. 

3.S85.-D. H. Iseminger. Heyworth. McLean connty. III •• 
U. S. Improvements on saw sharpening machInes, 
c.lled "IsemInger'. S.w Sh .rpenlng Machine . "  April 
27. 1874. 

a.386.-G. F. Simonds and J. A. For.on. Fltcbburg.Wor­
cester connty, Mass . ,  U .  S .  Improvements on temper_ 
ing saws, etc . ,  called "Simonds' & Forson's Improved 
Method of Tempering to Form . "  April 27. 1874. 

3,367.-E . J. Deven s and H. M. Jones. C oldw.tor, Branch 
c ounty, Mich . , U .  8 . ,  assIgnees of D. Duesler, same 
place. Improve ments on grain cradleR, called "Dues_ 
ler'. GraIn Cradl . . . .  April 27. 1874. 

3.368.-H. Carter and D. Stewart. Aylmer. Elgin county. 
Onto Improvements on lIy traps. ealled "Carter'. Fly 
Trap." A p ril 27. 1874. 

8,369.-H. R. Barnes, Rock Stream. Yate. county. N. Y :  
U .  S. Improvement on hoe., called " T h e  Barnes Hoe.' 
April 27. 1874. 

8.B70.-A. D. Cole. Toronto. York connty, Ont. Improve· 
ment In tnrblne water wbeel •• called "Cole's Improved 
Dominion Turbin e . "  April 27. 1874. 

3.B7I.-W . Ellwood, Hamburg. N. Y .• U. S. Tyre upset· 
ter. called "Bowden'. Tyre Upsetter. "  April 27. 1874. 

8,372 .-D. Perrin. McGregor. Clayton county. Iowa. U.S .• 
Im!>rovement on cutter. for tongnlng and grooving 
lumber. c.l led " Perrln·s Cutter for Tongnlng and 
Grooving Lumber . "  April 27. 1874. 

3.37S.-T .  Hall. Keene. Che.klre county. N .  H .• U. S. 
Improvement on Iteam boUers, called U Hall's Im­
proved Steam Boller." April 27, 1874 . 

8.374 .-G. Bradford. Toronto. York county, Onto 1m· 
provement. In 0\1 bearings, called " Bradford'. Im· 
proved Self Olllnlr Bearing." April 27. 1874. 

3,875.':"'W. G. Rawbone, Toronto, York county, Ont o 
ImprovemeBt. on breech loadIng cartridge creasers." 
April 27, 1874. 

8.S76.-J. M. Dick, Bull'alo. Erie county. N. Y . ,  U. S .  
Improvement on wool drying machines. called "Dick'. 
Wool Drying Machine . "  April 27, 1874 . 

Back Paae • • • • • • • .1.08 a line. 
Inside Palre · • • • • • • "3 centll a line. 

l!.ngra�tng8 mall Mad ad�ertf8emilnt8 a! tlU 8a"", rail! ptr 

line. bll mea8uremilnt. 1l8 tlU leeur pretJ8. Ad�ert�emtlnt8 

must IJt reettv&l at publ/cattQn ot/lce Il8 earlll Il8 Fri.tJa1l 

morning to appear in ..- �81UI. 
WBA VER' M 

COMJJINED CIRCULAR dJ 
SCROLL SA WING. B OR· 
ING.PLANING. AND SUR­
FA CE MOULDING MA· 
CHINES. 

They can be driven by hand, 
;�t

e':.v��f:6Ie�oM�lr�.r.e�:: 
r:�� �e�t�e� A'k::WI�'ii 
M ACHINE WORKS." Green· 
wlch. W.shlngton Co . •  N. Y. 

Oottage Oolor PalDts, 
Ground In Oil, 500 . ,  $1, 11 . 50  per gal. Pat. Petroleum Lln .eed 011 work. like Boiled Lln.eed on In all !lalnt •• 
5Oc . •  gal . Imperial Varnb h . llj>er gal . Canada Splrlta Turpentine .  400. a gal. IEnllll.h Roof Paint In Oll, ready 
to Palnt, lICc. a .,.l .  LI�uM Slate Roof Paint In 011. 11 
PV�end f�;:carfs

O
o� co��;s: T����la��I:.�nts . 
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PATENTS -
The publishers of the SOIBNTIJ'IC AlIDIllIOAN have 

acted as .ollcltors Of p.tent. In the United St.te. and 
foreign conntrle. fer more tban II quarter of a cen. 
tury. More than J'I!'TY THOUSAND Inventors h.ve 
availed them.elve. of theIr .ervlce.. All patents Ie. 
cured throngh thl. agency receive a specl.1 notice In the 
SOIENTIJ'IC AlIIEBIOAN. which frequently attract. pur· 
chaser. for the p.tent. 

Inventions ex.mlned. and advice a. to p.tentablllty free 
Patent. obt.lned In tbe be.t manner. and with al llt· 

tIe del.y al po.slble. 
Oave.t. prepared from either model or drawlngl, and 

IIled In the Patent omce at .bort notice. 
SpecIal examInation • •  s to tbe patent.blllty of Inven· 

tions made. at the Patent Omce. on receIpt of model or 
drawing and delcrlptlon ; co.t for thl • •  earch .. nd reo 
port, �. 

Trade Marks.-The necessary p.per. for .ecurlng 
protectIon to manufacturers and merch.nt. In this 
country and abro.d are prepared at this omce . 

Deslll'n Patent •• for protecting arU.t. and deSigners 
of any new ornamen tal work. are quickly and cheaply 
obt.lned througb thl. omec. 

Copyright. obtaIned. 
Foreign Patent. are .oll elted In all countrle. where 

patent I.w. exl.t. Pamphlet., cont.lnlng the co.t and 
full particular •• mailed on applicati on. 

Canada Patent •. -Canad. I. one of the best countries 
for patents. The co.t depend. npon the length of time 
for which . patent I. de.lred. Fnll p.rtlcnl .. rs by mall 
on application . 

We .hall be happy to confer with Inventor •• examIne 
theIr model. and drawIngs, and advl.e with them a. to 
obtaining patents without consultatIon: fe.. Every 
kInd of Inform.tlon Rertalnlng to patent •• at home or 
abroad cheerfully gIven . 

Send for p.mphlot, lJO page •• containing laws and full 
directions for obt.lnlng patent. . Addre.s 

MUNN & CO., 
Publl.her. SCIENTIFIC AMERICAN, 

S" PaJ'k Row, N. Y. 
BRANCH OFFICE-COl'nel' F and "th Stl'eet., 

W.lblngton . D. C. 

ME OHANIC'S, Fruit Grower's, and Far- . 
mer'. Exten.lon L.dd er. State .nd County right. 

ery l o w .  Addre •• TURNER, 49 1' 0rth 3d St .• Phlla.  

THE C H A. M P I O N  S I I  .. V E R-S TE E L 
SPRING MATTRESII, n o w  greatly Improve d .  bal been before the publ1c for •• veral years, and coutl Oues 

}rEg�c�Vn 1!�e�n;������r·WO�el:e�r .. t\�:<I:!,c�s ::� elegant appeal ance of sUver. aDS i8 the sO ltest,  easiest, cheapest. and most durable Spring Bed f n  market. Wholly composed of tenactous tem u�red steel s prlnga, .0 uni ted th.t the pressnre I. e q ually dl.lrlbu t e d Ea • • Ily l11ted, turned. or rolled np . Both .Ide. a lik e .  1< 0  
��8:8�'d

n�:h���n':l:��'u�o ���t
s:��� on�:���pg� d��� qulred. Needs only b a l r  Ihe t hlckn e.s Gf h .lr mattres •• More sp rings tor YOt...r money i ll  thlS ned than in any other. Uneqnalled for hote l s .  Any .lze. mao e to or. der. Send for pIctorial Ci rcular. Re tail prIce of double bed. 118. Shipped. by .Ingle bed or quantity, to all part. of tb e world. Li beral <llscount to the trade Sold by l eadIng dealers In .11  p.rts <if the country .

. 
Refer to Phel p  •• Doremu. & Corbett, J .  T. Allen & Co . •  N ew 

N
Y ork , Gonld & Co . •  Pnlladelphl • •  Pa .• GIIDert & Sons. orwienz Conn, Bowditch & Co . ,  New Have n ,  Conn.,  and many otners. CHAM PION SPRING MATTRESS CO Maker ••  24� Can.1 St . •  near Broadway. New York. 

. , 

5 000 A GENTS WA NTED. S.mple • •  ent free 
Ad

'
d N 

I1Y man . T .... o new article •• •• Ie.ble a. 1I0ur re.. . H. WHITE. Newark. N. J .  . 

Small TOB1a of all kinde : al.o GEAR WHEELS. part. of MODELS. and materIals of aU kInds. Castings of Sm.lI Lathes, Engln ••. SUde Rest •. &c. Catalogue. free. GOODNO W .. WIGHTMAN. 2S Cornhlll. Boston. Ma ••• 

BOYD & CHASE, N.Y. City, the largest fac­tory In tbe world for preparing Arkan ••• & Wasblta Oil Stone for Mechanic.1 purpose.. Send for Circnlar. 

Sale of Valnable Freestone 
AND Grindstone Quarries. 

To be .old by Pub lic Anctlo!'J on Tupsday the 23d day of June next, at 3 o 'clock P. M . , at th e Court House In Am hers� In tbe County of Cumberlond in the Province o f  Nova ::scotta : All those valnablc Free'stone a n d  GrInd. .tone �uarrle ••  sltuate .t the Joggln., ln the •• Id Con n .  ty of uumberlan d. Includlnlr the cele hrated LOWER COVE BANK QUARRIES, and belongIng t o the e.late of the late Amos Seaman, Esquire, deceused-bounded as follow. : All of th.t Lot of L.n d. beginning .. t the sbore . at Hlgb ·water M.rk, on the .out h line 01 the lot reserved by the arbitrators appointed to settle tbe mat. ters of the e!lltate of tb � late Amos Seaman aforesafd and cal led the Re�erved Lot i thence south seve n ty= seven dellree. east till It meet. a road leading tow.rd. Downing's Cove i thence along such road northerly ttll It Inter.ects tbe north .I d e  line of such re.erved l o t . 
thence north- westerly to a stake or tree at th e south� west corner of Lot No. Ten, Letter U ;  thcn c p  nortb f' rly to ... polnt on the north .1de line of l o t  No . Eigh t. Let. ter U, one quarter of a mile from the .sho(e · t h ence westerly along the s.ld .Ide line of lot number elght al1d the pto)ongat1on thereof, to Low-water Mark · thence southerly, along the line of low·water mark to 8 pOint where the .al d la.t mentioned line. I f  cont i n ued wonld be Intersected by • prolongation of the .atd . outhern 
:��'l.1Ji:,ee �� ,�c

e
h�'i.���r1��\Jn\���ce .Outh-e."erly by 

TERMS OF SALt< are :- r .. enlY per cent payable at the time of iale ; the balance of the purchase money to be paid within sIxty day. after the date of tbe .ald .ale A good title to rhe •• Id property w l l l  be given to the purcha.er by the underSigned. by vfrtne of an Act of the General As.embly of t��'l:{�lTHb�p3M ova Scotia . 
Hallfax. Nova Seotla BLAIR BOTSFORD, . 

April 24. A. D .  18'14. Dorcne.ter, New Bron.wlck . 

© 1874 SCIENTIFIC AMERICAN, INC.
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BAIRD' S 

FOR PRACTICAL MEN. 
---0---

ci!l 1m> riC1��·t'i'i<-�d
n
�'gSjf�

a
J��� �:o:!�K\� 

sent, free of po.tage, to anJl; one who W�l favor me with 
hll addresi. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 400 WALNUT STREET. Phlladelphla . 

pr Read what skilled macblnlsts say about 

Jndson's Patent Lathe Chnck ! 
" Am  cbarmed with the Chuck . It I. the best I ever 

HR.W, and will use no o l h er , "-::\lalilter Machlntst of Ea­
gle Works, Harrh1hur�. Pa . 

" It Is the best Chuck I ever saw, and you flhs]) have 
my next order. "-�la8ter Machinist of Illinois Central 
R. R . ,  Chlcago , IIl . 

.. This Is a splendid Chuck, and we wUl give you our ��}��� orders . "-Upton, Brown & Co. , Battle Creek, 
" It 18 the best Independent Jaw Chuck yet made."­

Foreman of Chicago, RoCk Island & Pacillc Hallroad 
S
�,
o
frl:� f:��tf�Ck better thaD any I have yet seen . H_ 

Foreman of Phronlx Machine Works, Grand Rapids, Mich . 
.. This Is the best Independent Jaw Cbuck now In the 

market. "-Master Mechanic of MUwaukee & St. Paul 
Railway, Milwaukee , WI • .  

H A Blfnplr.-, neat Cbuck. Wtll give vou our next o r  .. 
der. "-Foreman of John A. G riswold & Co . ,  Rensselaer 
I
�?i '!;{fl�Sdt�r�:t'!ck:'Wtn give you our future or· 

ders.n-Button ED�ine Works, Waterford, N. Y .  
. . We are well pleased with the Chuck . I t  I. the best 

��;, ag�s ':;�e�1�1i\ 
n
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h
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: Marquette, Baltimore, Md. 

FOR SALE, A complete set of " Srtentfftc American ," from Jul! 
2, 1859, to January 1, 1874, bound, In 16 VOIUIDPI, half 

. morocco. ,75. HENRY MILLEll, Bookseller, 
8'� Na.sau St. , New York. ar- Catalogues mailed on application . 4 RESPLENtflN,B fi.a. BURNER 

Patented June 17, 1873. 
Gives Increased Ught with 25 to SO per cent 

, Ie"" �ao, as proved by actual test. Sample ,maned for Me. Alrentll Wanted. Address 
RESPLENDEN1 B URNER CO . •  

t 7'0 West Fourth Strcet, Cincinnati. 

FOR SA LE-A valuable Patent right for the , enUre United States. for one of the greatept Nov· eltfes. It is workpd neither by steam n8r water power, 
!."n�

o
�!a����i���1 t;il\

S 
�

e
�::f�r.'l'i"�art,.��

I
�fa�m)

a
:;:��� with a ready oale in every family. To an enterprising party desfr1ng an extensive advert1sfng medlnm, it haa special advantages, but must be seen to be fully under­stood and appreCiated. Good reason. for seiling ; none hut those In earnest need apply. It Is In operatIon at E

A�:rr'�'!:
t
:;���hi&�l.!�{l� t;g�i. ;Wh;J�

a
J�r�hla,pa. 

PAINTER'S MANUAL-House ami sign 
palntlnor. graining, varnishIng, pOlishIng, kalsom· 

in1ng, pa£er,"a', lettering, staining, ilfldtng, glazing. stl· 
rr�

r
i�'&�. 'ill) �\�I.nlf.fo:��

l
l��h�be���M

s
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and Ornaments, $1. Watchmaker and Jeweler's Manual, 
50. Taxtdermtst's Manual. 50. Soap.maker'8 Manual, 25. 
Guide to Anthorshlp, 50. LightnIng Calculator, 25. Em­
ployment Seeker's Guide, 25. Ot booksel lers, or by man. 

JESSE HANEY & CO., 119 Nassau St., New York. 

FOR LEGAL ADVICE CONCERNING 
Infringement. ana Patents. consult R.  B. McMAS· 

TER, Counael lor at Law. 23 ParkRow,New York. Coun· 
sellor and Advoeate In Patent Case •• 

PIPB I'BLTING. 
CHEAPEST, most DURABLE and ellectlve covering known. Encased III Galvanized Iron. ready for Imme. dlate application. No skilled labor required. Can be removea ¥lG

u��i'l3��n·F�i.'t1�'M' 8g�:lNY, 71l Beekman St . , New York. 
T H E  

fflcHatfie Direct Steel Castin[s CO. 
STEEL CASTINGS, 

Solfd and Homogeneous, guaranteed to sl and .. Tensne 
Slraln of25 Tons per Square Inch. An Invaluable Sub­
stitute for Expensive 

WRO UGHT IRON FORGINGS or for Iron Castings, where great streny,tb is required. 
OFFICE-COR. 

'Jftl'bAEtj';}il.e 
ANT STREETS, 

JT Send for Circular, Price V.t, &c. 
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MAGNETS-Permanent Steel Magnets 
of .. Ily form or size, made to order by F. C .  BEACH 
��r�?�d 

2
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a
e��:::h 

t
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J;Ilents. 

VALUABLE PROPERTY AN D WATER 
Power for Manufacturing Purposes for Sale. The 

Belvidere Mlionufacturing Co. will ofter at publ1c sale, 
on Friday, June 12, next, their propertv at Belvfdere, 
Warren Co . , New Jersey. The bulldtngs are almost n ew 
and tn good repatr. Water power abundant and reUa· 
�I;,: p:r�rc�����

s
a���e:aty,£�

t
Wt'L�rli1:ITh

ry
M��"J: FACTURING CO . ,  Belvidere, N. J .  

P -,"- ' I' )o:  � 'r 

COL D  R O L L E D 
S HAF TING . 

The fact 'Ila' UtI DaR11l1 hal 'lII per eeR\ greater 
Itrellgth, a ber bt.Il,andll true1"to rage,than anJ' ether 
tn uae, renders It undonbtedl:r the most economical. We 
are allO the lole manufact1U'ers of tile CltLllBlU.Tm> CoL­
LIN. P.A.T. CoUPLnr6, alld fUrnllh Pulleya, Hangers, ete., 
�t��� �ost approved ltylel. 

JtrttJ:�ll.��::�MI.PU. 
TrJ' Itreat, 24 and 8d avellues, Plttaburs:h, Pa. 

UIO S. Canal It. ClilcaCO. 
lr"BtocU of WI BhafUnI In store and lor Iale bJ 

FULLBR DANA ... FITZ. BOlton, M_. 
GEO. PliCMB�121 Chamben .treet. N. Y. 
PIBBCS: ... G. Milwaukee. WII. 

OTIS' SAFETY HOISTING 

MachlDery. 
[(0. 348 BBOlhVfv tf-R�oli. co .• 

GLA SS MOULDS for Fruit J arB, Lamps, 
Bottles, Ink Btandl,etc .. made by H.  BROOll:E. 15 year. COil. WHITE .A.1fD CENTER STS . ,  N .  Y. For any 

tb�n new In gl .. ss you will require a mould (or die) . 
PARTICULAR .A.TTENTICN paid to MOULDS for 

IN NTORS. Send model or drawing ; Inclole Itamp. 

BLAKE'S PATENT 

Stone and Ore Breaker 

JOHN G. ROLLINS &: 00. , 
AMERICAN MERCHANTS, LONDON, ENG" 

Ten years established In London, and extensively 
known as Agents of leading American Manufacturers 
of Machinery, H .. rdware, and Tools, with large connec­
tions at home and abroad, oller to conslgners and cor· 
respondents the lervlces of this e.tabJtshed Lond&n 
House for the �ale of American Manufa8tures. Messrs. 
ROllins & Co. have a large store on King William street, 
ne .. r London BrI�e, for the dl.play of all Mercbandls/'d ��.:::�'t,"'��l.c;.":.:. ��::��fcre�

s
io�'���� ':.�8�:;.i>ce of goods, and are fully prepared to accept addItional 

ag�ncles for ' 1"..,lal Machlnel'l({ Tools, etc . ,  for which 
��:Vh���

s
::;u"t

t
�:.:'it�fft:r\�f:s, ���:� �f�t":;;�: 

English Colonies, as well .. s other foreign countries, 
are particularly well qualllled to Introduce. Afi

l.
lnformatlon desired will be cheerfull v turnished 

¥r;,�e�1f����;�1:.�:t; l.:'J�g�, t:.'b�; o�l�h�I��m���!i 
Agents �or nearly 50 years established for \he sale .. nd 
export a road of all J�'b�sJl G\f':rc.:n

D�:3����H�) ' 48 India St., Boston, Ma.s 

NEXT JULY, A WELL KNOWN FIRM 
of Engineers and Machinery Agents, with large 

connections at home and abroad, wfll open a ground· 
1I00r Warehouse. h .. vlng windows fronting QJ!een VIc· torla Street and Cannon Street, London, E .C . ,  England. 
���:'��J� r.i�r.���� . .  t�:£��D!x��I�

g
:�g�I�:�erl�t�::'J 

of thele and of working models. Advertlzers' travelers 
canvass Great BritaIn and the whole of Europe. For 
terms, apply to W. P. , Box 773 New York CIty. 

PAGE'S Water Flame Coal Lime Kiln,with 
coal or wood. No 1 Soft White Lime or Cement 

with use of water. C.D.PAGE,Patentee.Rochester,N.Y 

MACBDfBB.Y. 
W O O D  AN D I R O N  W O R K I N G . 

SpeCialties from Ilew and improved p"ttern • .  
Planing and M .. tchlng Machines. Rotar,'t Bed, Panel 
Buzz and Daniela Planen, Saw Benches, nand Saws . 

BUSS & BRADLEY. 59 Sudbnry St • •  BOlton. Mas •. 

, DREDGES FOR SALE. 
One of 2� cubic yard. and' one of 1� yard. C8noclt

� 
�
e
L'1M

ne
siI��\. J:UlKIT�8r'.:J!�� o�"a�E�ze 

built to order . JOHN B. WOUD, 390 Third St . ,  South 
Brooklyn, 'N. Y. 

� JUST PUBLISHED. � 
Of��:\:'':'�� rn���,lg;�n!:t;.�:rtt:l..is .

F
�rl��t�a�:� 

by IIfty lar"e plates, Including several exp lanatory card· 
board models Ihat can be readily put together, sbowlng 
the prlncfples of construction in a. new and novel maD· 
nero By Robert Riddell, author of .. H.nd Railing Sim· 
plt4ed," " The Carpenter and Joiner," etc. 1 volume, 
quarto, cloth . Price $5 . 

al'" For sale by booksellers generally, or sent upon 
receIpt of the price. 

CLAXTON, REMSEN &! HAFFELFINGER 
PUBLISHERS, PHILADELPHIA, PA. 

GBBAT BABGAIH. 
The property of the Yale Iron Works, conslotlng of 

one machine snop 6Ox150 ft. Basement, two 1I00rs .. nel 
attic with new enldne and boller, Shaltlng, Tools, etc. 
an tn running oraer, suitable for manufactnring En· 
gines, Tools, &c. Also one Foundry Building 5!I�ft.xl50 
ft wfth two CupoJas, crane, flasks, scales, and every· 
thing complete for do!r!lt a large Iron foundry business . 
The ImlldlDI':8 are Brlck.filtuated on the corners of Chapel 
Bt tile business Street ef the city. The buildings wfll 
besold se" .. rate or together, with or without the mao 
chlnery. Also, large 88sertment of enaines and toqls 
ready for delivery. All thtngs conslaered. thl. j. a 
chance of a life tim" for a mo.t prolltable Investment. 

New H .. ven, Conn. H. B. BIGELOW, Assignee. 

B. B.ALL '" CO., 

WOOD WORKING MACHINERY. 
For Planing MillS, Car Shops, Sash, Blind and Door M .. kero, &c. , &c. Send for Illustrated Catalogne and price list. Factory. at Worcester, Mass . Salelroom, at 121 Chambers & 108 Reade Sts., New York . 
E, •. MAYO'S PAT, BOLT CUTTER, 

prSend for Illustrated Circular, CincinnatI, Ohio . 

MOORE't:! REVOLVING BLADE SCROLL 
CJrCul�:'Wi

g��?i:�'lfJ81i����;t�
e
L'::;:nc��riM�� 

D ICHARDSON, MERl.AM &11; CO. -!!' Manufacturen of the latest Improved Patent Dall' els and Woodworth P1antnt, 
Machines, Matching, Sasb 

��l:'�:P'ffliltS��
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s
::cir��s�la��lRf: X:� Arbors, Scroll Saws .... Raliway, Cut·oil', .. nd Riil'saw Ma. chines, Spoke and wood Turning Lathes, and various other Kinds of WOOd.workln
� 

Machinery. C .. talofJ:e. 
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Todd &; Rafferty M�chine Co. 
MANUFACTURERS OF 

ne celenrated Greene Variable Cut.OlfEngille ; Lowe', Patent Tubular and Flue Bollen ' Plain Slide Valve Sta· tlonary, Hollttng, and Port .. ble es. Boilers of all kinds. Steam PumPI, Mill ,afttng &c. · Silk, Tow, oakum.B�rlfi Rope Rernl, Machhiery. 
t.fsc;

n
¥,o��� ���r ':r';;ds�ri�: Governon ��t s�;;�.�:f::; Sturtevant Blowers ; and Dl1ferential Pulley·Blockl. 
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O
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P. BLAISDBLL '" CO., 

Worcellter, Ma .... 

M .. nnlacturer. of the Blalsden Patent Upright Drllll and other 1Il'Bt·clals Machlnlats' Tools. � r:: 0 $20 per d .. y .. t home. Terms Free. Address NEW '" IMPROVED J:>.&.'f'l'ERNS.-MA.. 4lI'tJ .. GEO. STINSON & Co., Portland, MaIne .  ClllNISTS' TOOL8-an slzeo-at low prlcel. 
K. GOU:tD, 97 to l1SN.J. R. R. Ave • •  New .. rk. N. J .  

IRON BRIDGES-CLARKE, REEVES '" CO., 
PH<ENIXVILLE BRIDGE WORKS. 01llce, !Il.O Wal­

nat Street, Philadelphia. Pa . 
YJ':;

I
�i

tl
����

c
��e�

o
l���

n
��";�:.'I1.�r

l
���: 

done on the premilles, from ore to :IInl.hed bridges. 
IIIuotrated Album mailed on receipt of 75 cents. 

Wood and Ire�!��!'!�TJ'tzl IAather and 
Bubber Belting, Emery Wheell. Babbitt Metal, &C. 

Sturtevant Blowerse 
Of every llae ana description connantlY OD n .. nd. 

Niagara Steam Pump. 
CH.A.S. B. HARDICK, 

� Adam. It •• Brooklyn. N. Y. 

'HAND SAW MILL-SELF-FEEDING.-
1 man do work of S men guaranteed. Slit 3-lnch 

timber with ease. Send for Clroular, 
L. B. COXE & CO., 197 Water St., N. Y 

THE JOHN HARD ICK 

·��� !�E���I!�P. pUNCHIlfG 
DROP TRB88:ai. 

For tile Be.t Ilnd ChellP­
.. t Address 'l'HE STILES 
... PARKER PKESS CO . 
MmDLJITOWN. CoNN. 

FOR SALE-Four Engine Lathes, 86 inches 
swing, geared In lace plate-one, 17� feet between 

centerl, with cros. feed andJ;earing for .crew cuttlnfil 
�:�'l,�lw'!:.:',:;:nlfe�:,
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steel tubes ef I11lnol. and St. Louie Bridge, and In IIrst 
cl .... condition. Weight about 7,ooo lbs. each. AIIO, the snperlor Telltinlr Ma.cIllne of tbe Dllnols 
and St. Loul. Bridge ()o. j .. very accurate and re I"ble 
macblne, adasted to .. II 10rms of testl, and of 100 tuns 
S'b"��

t
.t Irba"otts:�e;-:l:)\.�

f
B�ee'Cg:patI.Wtt�� 

burgh, P ... 

Srl']rN 11 ('11 ])Il� S ::nc���!Wf���Iif:: 
" :,I..I. ) .J complete OUTFITS for Clothln. 
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lample. to S.�SPENCER.ll�HanOVer St.,Bolton \1881. 

WHALEN TURBIN,£. No risks to purcba.er. 
Pamphlet sent free. SETH WHALEN. Ballston Spa. N. Y .  

lYIiUIDg Machines. 
Of all .tyle. and lizes, from 600 to· 10,000 Ibs. Universal, 
{il�l�;l:��o o�J:i. r�3e2���:�Vm�ed. 

M
�k'ri'�'1"Ri> 

MILLING MACHINE CO. , 131 Mllk St . , Boston . Works 
at Hyde Park,Mas • .  

�72 EACH WEEK. Agenta wanted : particular 
til' free . J. WORTH & CO. St. Loni •• Mo 

Il� IT l l l �� W R O U G H T 
..... I R O N  
BCAMS & GIRDER S 

THE UniOD Iron MUll, Pi*burgh, Pa. 
The attelltloa of EnIIneers and AnIIIUects Is called 

to our Improved Wrought'lron Beam. and Girders (p .. t· 
eilted), In whIch the compound weide between the stem 

�: :�':!��i ����l:rfnr:,,:� ��t?�I�
c
��c\'i���, t;e :;� 

prepared to furnl.h all sizes .. t terms as f .. vorable as cap 
be obtained elsewhere. For descriptive lithograph addre .. 
Carnelde.Klomaa& Co. Union IrOn MlIII. Plttebnrgh,Pa. 

, Bend forCireular.�ClU.8�l'LAl'Jl MACHINERY lQIW ... !N-HA.ND .. -

I '" CO. IIl V  .... y .t .. Nfl. York. 

1882, SCHENCK'1ll PATENT. 18'11 
WOODWORTH PLANERS 

��e1le:�rJ:e���ll'e�, :�?
d !8bIr°G. ':'8Il'i?ctl�s 

BONS� .. tteaw .. n. N. Y. and 118 Liberty St., New York 

A LL KINDS OF IRON AND STEEL DROP 
FORGINGS made to order. NEW ENGLAN1> 

MOTOR AND MOWRR CO .. Danhury. Conn 
RUSSEY'S NATIONAL 

Cotta�e Architectnre. 
r�J:�� .. �1li��!rP.!"��:II:l��I:ff 

� Styles of low·prlced Houoes, with 
Specillcations and Cost. Just Pub 
118hed. Royal quarto. Post-p .. ld, t6. 

NATIONAL 
Planll, Detail., WOODWARD'S } l ,oooWORJUNG DRAWINGI 

ARCHITECT :����oB���:�:t 

MONCKTON'S NA TIONAL i SIx Dollar .. po.t 
STA IR-BUILDER. 5 paid. 

MONCKTON'S NATIONAL U!llx Dollar .. po.t 
CARPENTER & .JOINER. 5 paid. 

Andrew's Patents. 

THE PRATT & WHITNEY CO., Hartford, 
Conn. are prepared to furnish, from tbetr factory 

direct, or through their .. gencles at 25 Park Pl .. ce. N ew 
York. 186 W. 2d St . •  Cincinnati, 0., .. nd 253 So. Canal 
��d �a�\�f:,.�

I
�p::��w'ino:�':fcb�;:;�::Jr::�

r
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.. nd for opeclal purposes, Including drop and trip ham· 
mers, blacksmith shears and fron shop cranes of thor· 
ough conltructlon , with full eqUipment of the best 
modern attachments. Enquiries lor description .. nd 
prices .. re BoUetted. 

THE " PHILADELPHIA " 

HYDRA CLIO JA OK. 
P ISTON guided from both ends; all working 

parts guarolp,d from dust : Single or double pumps, 
cy:l1ndel'!� P.h'1-ff;.:-;, l ocker arms, pistons, etc., entirely steel. 

No. 14 1'< . . �' .' .t·l�Phnadelphl ... ! PHILIP S. JUSTICE. No. '2 CI," It •• 1'<ew York. I 
lU'ASON'S PAT'T FRICTION CLUTCHES 
ill are maBufactured by Volney W. Mason & Co., 

Ve������'�J;d-J.
e�i�k.�\!t�.Olk��n�o�I�� street, 

ALCOTT LATHES, for Hroom, Rake, and 
Hoe Handle •. S. C. HILLS. 51Courtlandt St., N. Y. 

A Set of 12 Steel Lathe DO!rs, 
From � to 4 Inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '17.30 

I I  ' to 2 u 
• • • • • •••••••••••••••••••••••• • • • •••••• • 8.00 

Iron, from " to 2 Inch . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  '1 6 .50 " u u to 4 " • . • . • . . . . . . . . . . • . . • . • . . . • . . •••• . .  15 .00 
1 Set of Steel Clamps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 .50 

" " Iron " •• . • . . . . . •• . • • . . . . . . . . . . . . . . . . . . . .  '10.00 
Expanding Mandrels taking anything from � to 4 

inches, &c. 
Send to C. W. LE COUNT, South Norwalk, Conn. 

for Circular. 

1874:. and 1876 
Oatalogues Free. 

Machinists', BI .. cksmlths,' Model Makers', Pattern M ... 

�:��it�rf�� aN�\�����' orir!,c"h:n�c��"" and Tool. and 
A . .  T. WILKINSON & CO •• Boston. M .. 8I 

Superior to any modifi· 
cation of the trip ham· 
mer. Simple, Efficient, 
and Cheap. 

� Send for Circu· 
lars and price. 

Address 

, L, Chase & Co. , 
9ii & 97' Liberty St .. 

New York. 

STEPTOE, McFARLAN '" CO., Nos. 212 to 
220 West 2nd street, CinCinnati, OhiO, have on hand 

a full line of Wood·worklng macnlnery ; also a large 
assortment of Machinlsts' Tools (of our own make) 
such as Engine Lathes, Drills, Planers, Shapers, &c . 

WORKIN G CLASS Male or Female, 'SO .. 
week j employment a 

home, day or evening: no capital; instructions aDd valu 
��l:r;:�����\e��;;�

t
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r
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FOR SALE, CHEAP-Two Steam Pipe 
RadIators anel .. Jot of Steam Plpe with valves, tor 

heat!n� purposes. AJw, 8 lot of Gas Pme. and other 
g��N'1: gb���

t
c�:�:Y ��::!��I!Ne;!.\'ork�LSK

E MA· 

FOR SALE-A large Root Pressure Blower, 
snltable for mine or tunnel ventilation, furnaces. 

;"�d �;:CI�
c
J!�t

O
�l:I�"p":l m1f:t:.. t�J1eu:

n
)figJi��'}i 

uO., 2711 Cherry Street. New York. 
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Back P ... e - - - - - - - 81.00 a line. 

InBlde Paae - - - - - - - 73 centB a Une. 
JlMqrallt1tf/8 mall Tua4 ad� at 1M 8aom ratBpw 

1M. btl meaourom6lll. as IM IeIIBr pr""8. Adt>� 
mml be reee1t>e<I at pub_Ion of!/C4 as earlll CJI Frldlq 
morning 10 a_r fn � fUm. 

P R A  T T ' S  
A S T R A L  

0 1  L .i, 
:1�e:�:M::::e�1l ever made-�'k�s�npl't'YtJnPj)J.-

Established 1710. 108 Fnlton street. N. Y. , 

GEORGE BARNES & CO., 

Manufacturers, Syracuse, N. Y. 

Clrcnlars descriptive 
of the 

GOODENOUGH 
Improved�orseshoe. 

Box 3044., P. O. 
New York. 

OFFICES : 

'THE MIN ERb' SUPPLY UOMPANY OF 
ST. CLAIR. SCHUYLKILL CO . •  PA . .  

nvltes correspondence with Manufacturers o f  Malleablo 
Iron and Steel Castings. Paper and Paper Cutters. Cot· 
ion and Rpmp Yarns, Tapes and Threads . 

A .  J .  B I C K N E L L &; CO. h 
Arc h i t e c t u r a l  B o o k  P u b l i s  e r a,  

21 �dll�ElEtlNRft-{ptfa-f�HIg�K. 
Carpentprs and Builders' AIBlstant. and Wood Work· 

ers' Gnlde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 
Detan Cottalle and Couotructl\>e Archltectnre . . . . . . .  10 
Withers' Cburcb Arcbltecture. . . . . . . . . . . . . . . . . . . . . . .  . 2U 
BICknell'. VIlla�e Builder and Supplement. In 1 Vol . 12 
SUPf�;'!'I���g ���r!ri',�:��
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rate coot.'Inclndlng specUlcations and form of 
contract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

Cummings & Millers' Architectnre . . . . . . . . . .  . . . . . . . . . .  10 
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above and otber I!Itandard Works, Bent to any 
addrells. 

OPERA. 

TURBINE 

Water Wheels. 
More than fonr times as 

many of James Lellel's 1m· 
proved Double Turbine Wa­
ter Wbeels ln operation than 
any other ldnd. 24 aizes 
made. rauglng from 5� to 
96 Inches diameter. under 
heAds from 1 to 2'10 feet. 
S
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fbe tinest ever 
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.ent free to partie. inter· 
e
·JtJ�:r�'F�!1'l

e
:t; CO. , 

Sprlnglleld. Ohio. & 109 LIb· 
erty St •• New York city. 

GLASSES. 
ILLUSTRATED PRICED MAN UAL8, 

In four parts. viz . lat. MATHRJUTICAL. 2d. OPTIOAL 
INBTRUlIlBlfTS. 3d. MAGIO LANTRRN. 4th . PHYSICAL AND SCHOOL APPARATUS. Ma1\ed to any "duress for 10 
cts. each . JAME� W. QUEEN & Cc)., 
601 Broadway. 9'M Cne.taut Streeth New York. PlIUadelp 10. 

X E U F F E L & E S S E  R ,  
IMPOBTBBI AlfD XAliVlI'AOTUBBB8 01l' 

MATHEllIATI()AL INSTRUMENTS 
Drawlna PaperB & DrawlDK Materlall. 

' 

HAVB mUlOVBD TO 
1tl FUL TON ST •• NEW YORK. IY'" IlInstrated Catalogue sent on receipt of lOc. 

RE�trH��R8 B B S T Gt� L��:S. 
BlUBBILL & KEIZER., « Bolll.ay St., Balk 

C H A S E ' S 

IY'" Send for Circular. 

BORING MILL. 
FOR SALE. Cbeap-A 48 Inch Boring Mill with Slot· 

tln/r Attachment. made by Tbayer. Houghton a Co. As 
good as new. Addre.s 

NILES TOOL WORKS. Hamilton. Ohio . 

SUPBB-BBA TBBS 
Save fuel . and supply DRY .team . Attached to boilers 
or set In separate furnaces. H.: t.g�fyLJi�.���¥g:k. 

Portland Gement. 
A Practical Treatlee on Cement furnl.hed 7RRE . 

8. L. Merehant & Co. 76 South St .. New York. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

1Jb.';�� ..... wt. ()hea..,lt. BNt. 
In the test at HOIYOke

£ 
In 

�h:; ::��'t.
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V�v:: DOwn tn: a reliable �.t and 

�'HE HEALD & SISOO 
Patent Centrifue-al Pumps, VERTICAL & HoiiIZONTAL. 

Flrsl Premt,.".. at New Orleans. CinCinnati. and New 
York. " .Jla<lal gsfft�:l

l�
ard." American 

Perfect aatlsfaction guaranteed. The cheapest. most 
dnrable. popular and successful Pump known. for Papel 
Makers. Tanner.hContractors. Brick Makers. DIstillers. 
etc. Pumps ..... t enidne on frame. complete at low 
lllrUres,for Wrecldng.1>redglng. Irrigating. etc . ·Il\ultr ... 
ted pamphlet.free. 800 references to parties actnallyn.lnA 
th

1fd�l.· �!�t,?M�M
t
�'t¥8�.

t
l�I"3:�s�����el: 

[MAY 23, 1 874. 
. IY'" T. V. Carpenter. Advertl,lng Agent. Addle .. 
Box 778. New York cIty. 

ANTED-AGENTS-87:i to 11230 per month, everywhere. male and female, to tntro� duce the GENUIl'lE IMPROVED COMMON SKN�E FAMILY SEWING MACHINE. This Machine wtll at1tch , hfID,fell,tnck, qul1t, cord, binI!. braid and embroider In a most superior m.nner. PrIce only '15. Fnlly licensed and wsn mted for llve years. We will pay 11.000 for . Iy machine tbat ..... 11 sew . .  tronger ,more beautlful , or more elastic seam than ours. It make. the " Elastic Lock StItch." Every s.c· ��t �!
I
��¥I��'i.��r��lt'l.':,t:��!J�: ft.

o
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Agents from $75 to _ per month and expense •• or a 
commission from whlcb twlce thatamonnt can be m�de 
Addre •• SECOMB & CO . • Boston. MasB . •  New York City 
Plttsbnrgh. Po . •  Chicago. Ill .• or St. Louis. Mo. 

IIIE TANITE 
�;meryWheels � 

�rRmm����C tit THE AMERICAN TWIST 
DRILL CO .• Woonsocket.R. I .. are 
now the ao1e owners and manufac 
turers of the celebrated 
DU.lIONJ> SoLID E • .,EY WII'£RLS. 

Dr Illustrated Catalogne of Em· 
. . ery Wheels. Machinery. and Tooll 

FREE. 

BRADLEY'S 

Sendfor 'Price &1 . 
S. A. WOOD. MAOHINR 

COllPANY, 
91 Liberty St . •  New York ; 
61 Sudbnry St . •  Boston . 

Woodworking Machin 
ery t Iron Tools. &c. 

GREATEST INVENTION of the AGE. :\JI:::: ott:r::z 1'; 
S�';;��i..:�r.!: Irt�V����� 
Ity over all othen. Emer · 
eon's full reportfnrnlshed on 
application. Send for Clrcn· 

KIAl!REm�'Ss'1'��,TJ,LI��,8-o CbA�ruler.
etoRW11eli. :

e,!.f.o.
r ELECTRIC & VAPOR CHAIR. 

• .. 0, � • • • " • See engravlng and description In the " Sclen tillc Arne· 
rlcan " 01 Marcn 7. Tbe greatest known cure for rheu. 

�RRILL .. HOUSTOB 
IBON WORKS. 

Beloit. Wisconiin 

BOI�TING Machinery, 

� Cran�:��:. co.t 

BOILERS AND 
WIU1 .. ASBESTOS FELTING :" lavea twenty-live per cent. In fuel. Send tor Clrcnlars. 

A S B B S T O S  I' B L TIR G G O . P A R T, 
Nos. 316. 818. 820. and S22 Front Street. New York. JW" Asbesto. ln all qnantltles and qualities for lale. 

C. HBNBY HALL .. CO . . � Cortlandt St •• N. Y. CIty. 
THE PULSOMETER. 
The Ilmplelt. mOlt durable and ellectlve 

8TBAJI: PirJIP now In nse. Will pnmp grttty 
or mnddy1I'ater ..... thont wear or InllU'J'tO 
Itl portI. It oannot aet ont af order. 

B r a n c h  D e . o t l l 
11 Pemberton Square. Boston. Masl. 
1S2'7 Market St •• Phtladelt>hla. Po. 
�:;g

l
\\.::f::lb�):J��ft�o�!INew Orleanl. 

811 & 813 North Second St •• St. Lonls. Mo. 

.American Saw 00. 
Bemoves lta Buslnes. Omce, :&.!v lS�1814. to 

TRENTON, .N .  t.I .  

J G. ROGERS & CO., Madison, Ind., are 
• the original Introdncers of TANNATE OF 

�.!?R1lg���
e
t�I:raa�omr:'·18ft�

e
\"tP::�::st�:s ����I� many fraudulent Imitations agalnot whlcb the public Is warn ' < I .  TMtr T. 8. 18 1M 80Ud &:lit tlBelf-1lo dilm/on. ONLY 1 TO � OUNCRS DAILY .EQUIBED. Price IISc. a lb. Send tor book .  References : Remington & Sons. IlIon N. Y. ; Root Steam Engine Co .• N. Y . ;  Owens Lane Dyer& Co •• Hamilton.O.; Oneida Commnnlty.Onelll . •  N. Y 

!E <t U J: - Z - C/) t- C/)  t- O O � V)  

PATENT FOR SALE. 
$12000 (if closed before June 1 )  will buy the Patent (and $1000 worth of  especial 

-tools) on the " Danbnry Drlli Cbnck." Only canse of selllng-owner hu larger ana more 
Imporrant enterprl.e on hand. which will reqnlre his whole attention and the above amonnt of extra ca.h . 
.. Tbe Danbnry" 18 now EVERYWHERE acknowled,o:ed to be the best Chnck, for all purposes. ever pnt on the 
market-hal had a large and rapid eale. being a decided " take " from the llrst. '20.000 would not bny It I except 
for reasons named. Can show clearly. where over 110.000 per year can be made ont of It. the prlnclp e b.lng 
adapted to anything. from a jeweler's or a dental drill to a car wheel chnck. Unlesa sold before June 1. It wlll 
notbe for sale . For muatrated delcrlptlve lists and further Information. address the Manufacturers. 

F. A. HULL & CO.� 
IMPROVED 1874. 

D O U B L E  A C T I :R G 
B UOKE2-PL UNGER S���pS 

VALLEY MACHINE COMPANY, 
Easthampton, Maas. 

NEW ENGLAND HARDWARE. IRON. STEEL. ME· 
TALS & MAomIBBY MANUFAOTUBBBS· DIBBCTOBY . 
Our llrat editIon of tbe Iron and Steel Importer. aud 
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land States, carefUlIl' compU'ed snd corrected. Is now 
ready for delivery. The DIrectory contains about one 
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most valnable work for the Iron In terest. RaUroad and 
Supply Agente tbrollghont the United States. 
Sent to any addre�!t poet paid. for ONE DOLLAR. 

EDWARD H. AJlAMS & CO •• 82 Washington St . • 
P. O. Box No. 508. Boston. Mass. 

DANBURY, CONN. 

ENGINES. BOILERS. PORTABLE ENGINES. STEAM 
PUMPS. AND MACHINISTS' TOOLS. 

I. H. SHEAR.JlAN. 45 Cortl"ndt Strul. New York. 

S)-.... II E S T I N  t r S E� "lG 
L L ll E �  PAC K I N P. D r: � [ ::; (  . ) r " , ( t-'  .. F '  T � 

N O Y E ' S  ��bIDg1Vorks 
are the largeet In the United States. They make Bnrr 
Millstones. Portable Mills. Smnt Machlnesl PaCkers. MII\ 
PIcks. Water Wbeels. Pulleys and Geanng • •  peclally 
adapted to 110m mll

�: T�*�¥,j �t
:b":r.�UIfaIO N. Y. 

matlsmand SCiatica. No physician shonld be wlthont 
one. Send for clrcnlar. . 

C. 
�21:�:fi1e�fJ;�B���t.,'i:Wn':N. Y. 

TANNATE OF SODA is not Patented, and 
cannol be Patented. Thom.s·s Flnld Tannate of 

Soda Is a perfeel SUCC'.8 for removing acale from Stearn 
Bo11eN, WITHOUT INJUBIl'ioG BOILER. It has removed 
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saves 20 times Its cost In repairs of Boilers. Sold In 
Bbls. 500 lb .• � Bbls. 250 lb. l4 Bbls. l25 lb. at the lOW 
price of 10 cents per pound-I •• s than one third price of 
other preparationS,. Bnd snperlor to 811 others . Addrel' 
orders to N. SPENuER THOMAS. Elmira. �. Y. 
AIKEN ' S  IMPROVED POCKET WRENCH 

Light. Strong. Dnrable. Sold by all hardware dealen . 

LIGHT MACHINE CASTINGS of all 
ldnds made to order promptly. Llgbt work onr .pe. 

clalty. LIVINGSTOlf & Co •• Iron Founders. Plttsb·gh.P .. . 

Addrels JOHN A. ROEBLING'S SONS. M·f·". Tren 
ton . N. J •• or 117 Liberty St.

! 
New York . Wheels and 

Rope for conveying power ong distances. Send for 
Circular. 

R E M O V A L . 
L. & J. W. FEUCHTWANGER. Chemists. Importers 

of Drugll, Chemicals, Mtnera.18, etc . ,  have nmoved from 55 Cedar St. to No. 180 Fulton St • •  two doors above 
Chnrch St . •  New York. 

Working Models 
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ENGINES AND BOILERS, New and Sec) 
tlon. ���.:.�
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TOOLS, 
OF ALL KINDS, 

ADDBESS : 

N.Y.Steam En�ne 00. 
tS Chambers St. 

NIliW YOBK 

IHE " lScientitic American " 18 vrlllttU W lLJl 
CHAS. ENKU JOHNSON & CO.·S INK. Tenth and 

ombard Sts • •  Philadelphia. and 59 Gold St • • New York. 

© 1874 SCIENTIFIC AMERICAN, INC.




