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THE lIANUFACTURE OF PLASTER OF PARIS. 

BY J. F. GESNER, M. A. 

Gypsum is a mineral, very widely and abundantly dis
seminated, whether as the snow white, translucent, and mas
sive alabaster, the transparent, crystallized selenite, the 
fiberous, beautiful satin spar, or the ordinary amorphous, 
rather soft plaster stone. It is only when ground and cal
cined that the term plaster of Paris is applied to it, from the 
great extent of gypsum existing at Montmartre, near Paris, 
where it has been worked for a long time. 

The many beau
tiful objects of art 
into which alabas
ter is formed, such 
as vases, monu
ments in churches, 
statues, etc. , are 
familiar enough to 
many. The soft
ness of the stone, 
;and its rapid de
terioration when 
,exposed to the 
weather, render 
it adapted only for 
:statuettes and oth
'er small works of 
:art,' or for those 
which are not in
tended to be ex
posed to excessive 
moisture or clima
tic influences. 

The crystallized 
'It n d transparent 
form of gypsum, 
frequently found 
in large deposits 
of the ordinary 
stone, is known as 
selenite, from se
lene, the moon, on 
account of its re
flecting a soft 
moon-like luster. 
'This variety i� ca
'pable of splitting 
'Up into thin lami
'nre or leaves. 
:sometimes of large 
,size. 
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culiar way in which this water is held, its easy expulsion by 
a moderate heat, and the subsequent readiness of the mate
rial to combine with the abstracted water, when again pre
sented to it, and assume the solid state, that give to gypsum 
its importance in the useful arts, and make its manufacture 
on the large scale a great and increasing industry. 

In its composition will be noted how substances, highly cor
rOl3ive in themselves, sometimes unite to form inert and 
harmless compounds.  Confectioners largely adulterate their 
sugar plums with very finely ground or elutrillted gypsum. 

Gypsum, in the ordinary state, as largely quarried. resem-

The beautiful 
'Satin spar is a fi
:beroul! variety of 
gypsum, and exhi
bits a fine play of 
:tight, like lustrous 
'Satin. It is used 
for necklaces, in
laid work, and oth
er ornamental pur
poses, though it is THE BNUFACTURE OF PLASTER OF PARIS. 

<easily scratched and its beauty destroyed. Anhydrite is the 
term applied to a hard compact variety, which is remarka
ble from the fact of its containing no water ; it is consequent
ly inapplicable, as will be seen more clearly presently, for 
the process and uses which we are about to describe. 

The ordinary amorphous form of gypsum, or plaster stone, 
of which we have to treat in this article, is a sulphate of 
lime, containing, in 100 parts, 46·51 parts sulphuric acid, 
82·56 parts of lime, and 20 ·93 parts of water. It is the pe· 

bles good limestone or carbonate of lime ; but it differs from 
it in not, when pure, effervescing with acids and in being 
softer. It is indeed unattacked by acids ; but by the action 
of water it is gradually dissolved and washed away, 1 part 
requiring 400 parts of water for its solution. 

When crude gypsum in any of its forms, except anhydrite. 
is heated to 2120 Fah., it begins to lose its comUined water, 
and parts with it entirely at 2720 Fah. If it be now with
drawn from the source of heat and, in a powdered condi
tion, mixed with water, it combines with the same quantity 
previously expelled, and sets or becomes solid as at first. 
The operation of driving off this combined water is termed 
calcination. 

We come now to the processes connected with the treat
ment of gypsum for rendering it available for the arts. The 
principal treatment, on which everything may be said to de
pend, is the calcination, or the exposing of the stone to that 
degree of heat which is just sufficient to expel enough water, 
so that the powdered material, when mixed with water, will 
set rapidly into a solid mass. This can be effected in two 
ways, either by exposing the hard crude stone, in small 
lumps, to the direct action of flame, or by submitting the 
crude powdered material to an indirect source of heat. The 
first method is practiced in Europe, where the crude gyp
sum is burned in kilns, similar to those used for lime,· or 
sometimes in those of more improved construction, but in 
which the stone is still exposed to a direct fire. 

The disadvantages attending this method'are that the lower 
layers of stone are" dead burnt," so that their powder will 
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not set with water, and the upper layers are, apt to be 
insufficiently dehydrated, giving rise to the same evil. Many 
pieces of gypsum, moreover, when taken from the kiln, are 
found to contain a core of raw plaster, which of course 
is incapable of setting solid. After calcination, the stone 
found to be sufficiently burnt is powdered and packed for 
use. 

The great demand for calcined plaster, and its cheapness 
for building purposes, have caused large steam mills to su
per�ede the old-fashioned method of manufacture. 

By the kindness of Messrs. Wotherspoon Brothers, pro. 
prietors of the Phre
nix Plaster Mills, 
in West Thirteenth 
street, New York 
city, our artist haR 
been enabled to 
make a series of 
drawings which 
will help te ex
plain the various 
processes of the 
manufacture. The 
large illustration 
(Fig. 1) shows the 
operation of break
ing and crushing. 

The crude gyp
sum which, when 
brought to the 
mill, is in masses 
weighing from 20 
to 100 lbs. or over, 
is broken up by the 
hammer into pieces 
rather smaller than 
an ordinary paving 
stone, and thrown 
by the workman 
into the crusher. 
This consists of an 
upright shaft ex
panding below into 
heavy iron cogs, 
which turn in an 
exterior iron shell, 
as seen in Fig. 1. 
The stone is here 
rapidly reduced to 
powder. but not 
yet sufficiently fine 
for the calcining 
process. A pulley 
below conducts the 
powdered material, 
by means of cleats 
revolving in an in
clined wooden pipe, 
termed a convey
er, to the floor 
above. This style 
of conveyer is used 
in flour mills, and 

is located on the left of the crusher in the engraving. Here 
the crushed plaster is fed by a hopper, like wheat, to a burr 
stone mill, which reduces it to a fine powder, ready for the 
calcining process. Another conveyer, similar to the one de
scribed, carries the fine raw plaster to a bin at the top of the 

building, where it is delivered in successive charges to the 
kettles. These, as shown in the illustration (Fig. 2), consist 
of large cast iron receptacles, capable of holding 45 barrels 
as a charge. They are set in brick furnaces and their bot. 
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400 
toms are constructed in a peculiar manner and of stout iron, 
to withstand the heat of an anthracite fire. Revolving stir. 
rers, almost in contact with the bottoms and sides, are kept 
in motion to prevent caking. 

Care and skill are requisite in the calcination process, to 
avoid either over or under burning. If all the water be 
driven off, the plaster will not harden so rapidly as that 
which has been heated so long as the tumultuous expulsion 
of vapor lasts; and if only half the contained water be ex· 
pelled, the plaster will have entirely lost its power of hard· 
ening with water. Properly calcined gypsum seems to reo 
tain one fourth of its combined water. When the calciner 
judges the process to be complete, the calcined plaster is 
drawn out into a bin, where it is conducted to the bolt, which 
is a revolving cylindrical drum made up of three different 
finenesses of wire cloth set on an incline. The finest sieve 
is first encountered, and then the material falls upon the oth· 
ers in turn. Directly below, corresponding to the width of 
each particular fineness of the sieve, are bins which receive 
the calcined plaster of three degrees of fineness, known as 
superfine, casting, and common. From these bins the arti. 
cle is rapidly shoveled into barrels and packed for the trade. 

The method of packing is seen in the illustration, Fig. 3. 
The workman first prepares the barrel by lining its interior 
by hand with a: few sheets of brown paper, wide enough to 
overlap one another. These project above the top of tb.e 
barrel, and are folded over in a very Mcure manner, thus an· 
swering the purpose nf a head. Barrels fo,: distant trans· 
portation are headed in the ordinary manner. 

The barrel to be filled is first fitted with a wide mouthed 
funnel, and then placed on arev:>lving platform, and, while 
rotating slowly, is tapped rapidly by a hammer actuated by a 
spring and ratchet wheel. Each shovelful is thus well packed. 

This manufactory of the Messrs. Wotherspoon has been in 
operation over forty years, and utilizes the product of two 
quarries, one at Wentworth, near Windsor, Nova Scotia, and 
the other at Hillsboro', New Brunswick. The establishment 
is capable of turning out about 2,000 barrel I! per week. 

Among the uses of plaster of PaIis may be noted its em· 
p10yment for a hard finish to walls.and the molding of cor· 
nice ornaments, for which purpose, to prevent its too rapid 
setting, it is usually mixed with a due proportion of slaked 
lime. 

A remarkable fact connected with calcined gypsum is that 
the addition of two per cent of alum or borax delays its set· 
ting three or four hours, but the material then becomes a 
stone-like body, heavier than ordinary plaster. In Germa· 
ny, Italy and England, beautiful cements are made in this 
way, known as parian. In taking casts, and iu stereotyping, 
plaster of Paris is largely used. 

Besides its use for molds in potteries, gypsum is employed 
for glazing porcelain ; and, being an excellent non·conductor of 
heat, for filling fireproof safes. In Spain and France, made 
into a mortar with sand and quicklime, it is used for cement· 
ing floors and vaults. 

In the United States, gypsum is extensively used as a fer
tilizer, and is found to be very efficacioul! on some soils. It 
is used as a top dressing for grasses, and for potatoes and 
turnips, but the grains do not require it. Liebig has pointed 
out thelact that it fixes the ammonia of the I!oil as well as 
that of the atmosphere, thus conveying nitrogen to the roots. 

The best gypsum quarries that are worked on this conti. 
nent are on the Bay of Fundy, Nova Scotia, and Hillsboro', 
New Brunswick. Over one huna:red thousand tuns of the 
finest quality are annually imported into the United States. 

••••• 

MR. SETH ADAMS, long identified with the commercial and 
mechttnical interests of Boston. died at his residence in New· 
ton a few daYI! ago after a long illness. Mr. Adams was the 
inventor of the celebrated power press bearing his name, but 
left it for improvement to his brother Isaac, who afterward 
became celebrated among printers for his many contrivances 
for facilitating the art of printing. He had a large property, 
which was invested in various corporate enterprises. 

PUBLISHERS' CARD. 

With this issue of our journal, the time for which a 
large number of our subscribers have prepaid will expire. 
In order that our readers may experience no stoppage in the 
receipt of the journal, and that we may not miscalculate the 
quantity of the paper to print at the commencement of a new 
volume, we hope our friends will signify their intention to 
continue the paper by eaIly remittances. 

The plan of discontinuing the paper when the time I'X· 

pires for which it is prepaid, we think preferable to the 
course adopted by many publishers, of continuing' their 
paper indefinitely and collecting afterwards. The latter 
course is too lI!.uch lilee having a bill presented for a suit of 
clothes after it is worn out. We shall be gratified to have 
every old subscriber renew, and doubly grateful if each will 
send one or more new names with his own. 

The safest way to send money is by postal orders, bank 
checks, express,. or draft on New York, payable to the order 
of Munn & Co. Little risk is mcurred in sending bank bills 
by mail, but the above methods are safe beyond any contino 
gency. 
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IlEABUREUNT OF THE INITIAL VELOCITY OF 

PROJECTILES. 

The initial velocity of a projectile is its rate of motion 
through the air, at or near the muzzle of the piece from which 
it is fired, expressed in feet per second. 

The solp.tion of this most interesting problem in the sci· 
ence of gunnery has, of late years, been brought to a sur· 
prising degree of simplicity and accuracy by the applica. 
tion of electricity to instruments aesigned for the purpose. 
Formerly the problem was solved by determining the quan. 
tity of motion of the gun with its charge, etc., suspended 
as a pendulum, and, afterwards, the results were verified 
or corrected by receiving the impact of the projectile on a 
butt, suspended also on a pendulum, and calculating its 
quantity of motion. Both methods have been employed 
separately and in conjunction, but they required costly per· 
manent structures, and gave but indifferent results. 

The importance of this problem, without a knowledge of 
which no true estimate of the effects of a projectile can be 
formed, led to the search for a more accurate solution of it, 
which has resulted in the production of the electro·ballistic 
pen�ulum and chronoscopes now used by the artillery ex. 
perts of all nations. 

Many different instruments have been employed; some of 
which are still in use and are favorites with the artillerists 
of different countries. In the United St.ates service, the 
"Navy,"" Bruton," "Vignotte," "Schultz," and" Boulon. 
ger" inatruments have been and, with the exception of the 
"Navy, " are still used. 

All these instruments measure very short intervals of 
time; some, by means of a falling weight under the influ· 
ence of gravita.tion; others, by the oscillation of one or 
more pendulums of known length; and others, by the iso
chronism of musical vibrations; and, besides measuring an 
interval of time, enable us to divide it into fractional parts 
and record its beginning and end, by means of electricity, 
either through the influence of electro·magnets, or by the 
spark from an induction coil. 

As a representation of the first class, the Bruton instru· 
ment will serve for description. It consists of a graduated 
semicircle, support.ed on a' tripod vertically, in front of 
which two pEndulums. of equal length, are suspen�ed on 
journals whOSE> axes are on the same plane. The pendulums 
oscillate freely, close to the arc. The inner has an arm or 
marker on its end, which is struck by the outer one as they 
pass one another. An electro· magnet at each end of the 
diameter of the semicircle serves to hold the pendulums in a 
horizontal position, ready for recording. Each magnet is 
connected with a frame, the first near the muzzle of the piece 
and the second 100 feet farther on in the path of the projec
tile. Across each frame, the wire from its respective magnet 
and battery is passed to and fro, at such distance as will in· 
sure its being broken by the projectile in passing through. 
The battery circuits can be closed and broken at will, by 
means of a disjunctor. 

To test the adjustment of the instrument, the cireuits are 
closed, and the pendulums brought into contact with their reo 
spective magnets, where they remain in a horizontal posi· 
tion. The disjunctor is made to break both circuits simul
taneously, the magnets become passive, and the pendulums 
begin their oscillation; they meet or pass one another at the 
lowest point of the arc, which for convenience lli! called the 
zero of the graduation; arid at this point a mark is found, 
near the scale, indicating the place at which they passed. A 
spring receives each pendUlum as it completes a single oscil
lation and holds it until releaRed fer another experiment. 
The trial thus described having shown th",t all is in order, 
the circuits are again closed, the pendulums suspended 
from �heir magnets, and the word "fire" is given. The 
projectile passes through and broaks the first target, and the 
corresponding magnet releases its pendulum, which begins 
an oscillation; meanwhile the projectile has advanced to 
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the second target, breaks it, and the corresponding magnet 
and pendulum are similarly affected. In this case the pen· 
dulums, not beginning their ollcillations together, do not 
meet at the zero point of the are, but some distance to one 
side of' it, where the mark indicates the number of degrees 
from zero at which they passed. The time of oscillation of 
the pendulums being known, the short arc enables us to find 
the time between the fall of the first and second pendulum, 
which equals the time occupied by the projectiles in passing 
from the first to the eecond frame or target; and the space 
between the targets divided by the interval of. time gives 
the initial velocity. For example, suppose the value of the 
interval to be one tenth of a second, and the space passed 
over to be 100 feet, then: 100+0·1 = 1,000 feet per second. 

The Benton instrument was invented by MajorJ. G.Benton, 
of �he United States Ordnance Corps. It is probably the best 
of the pendulum instruments; and, for measuring velocities 
by means of a single interval of time, is uneq ualQd for general 
accuracy and ease of manipulation: but a pendulum instru· 
ment is limited to this use, and involves sources of error 
which later ones of different construction are intended to 
overcome, by discarding the pendulum and adopting a more 
sensitive agent to indicate the very small intervals of time 
required. 

Preeminent among these stands the instrument invented 
by Captain Schultz of the French artillery, and known as 
the " Schultz chronoscope." It consists of a bed plate on 
which is mounted a cylinder with clockwork and a screw to 
give it simultaneously a rotary and lateral motion on its 
axis; a vibrating fork, whose function it is to trace a scale of 
time on the surface of the cylinder (which has been previ. 
ously smoked by the flame of an oil lamp), by means of a 
quill point attached to one of its arms and rel:!ting lightly on 
the surface of the cylinder, in front of which the fork 
stands, clamped to the bed plate. The fork is made to vi· 
brate, without fluctuation, by an electro magnet mounted 
near the end of each of its arms, which alternately attracts 
and releases them without contact. The electro· magnets 
are controlled by an" interrupter," which closes and opens 
their battery circuits as often as the fork vibrates, which is 
about 500 times per second. 

The rotary and lateral motion of the cylinder cause the 
fork, when at rest, to trace a fine line on its surface from end 
to end in the form of a helix or spiral, and, when the fork is 
in vibration, the sinuous line it traces intersects this fine line 
at the beginning and end of each vibration. The" rate" of 
the fork is found by connecting a break circuit seconds pen. 
dulum with the primary wire of the Rhumkorff ceil, whose 
secondary wire delivers an induction spark on the surface 
of the cylinder, beside the trace, every second; the number 
of vibrations between each spark shows the rate of the fork 
per second, which rate is constant for the same fork. 

In like manner the rupture of the target wire (which is in 
circuit with the primary wire of the coil) by the bullet gives 
a spark for each, and the number of vibrations traced be
tween the two sparks indicates the time the projectile took 
to pass from the first to the second target. A micrometer 
microscope is provided to read fractions of a vibration, and 
by its use th.e value Qf the interval can be determined to 
within � part of a second. 

This instrument is not so easy to manipulate as the one 
previoul!ly described, but it yields more accurate results and 
is susceptible of more extended use. It will record inter· 
vals continuously for 25 or 30 seconds, and so permit of in. 
vesti�ting the motion of a projectile through its entire time 
of flight, and yield data for determining the resistance of 
the air on its cross section. It has been used to .measure the 
time of passage of a musket bullet over the space of one 
foot, the average of ten trials being 0·000914." It may 1101-
so be used to investigate the motion of the projectile within 
the bore of a gun, an experiment which has been recently 
made by Captain Noble, of the English service, with a 
chronoscope of his invention, in which rapidly revolvi:pg 
disks, of almost uniform motion for short periods of time, 
serve to receive the electric record from the targets. 

The data furnished by such experiments are of the high. 
est importance in the selection of suitable powder for guns 
of various calibers and the best forms of projectiles, and 
the instruments just described are fully equal to the solution 
of all the problems of modern gunnery lying within their 
field of research, and may well be expected to hold their 
preeminence for many years to come. 

••••• 
THE PRACTICAL ASPECT OF THE EIGKT HOUR LAW. 

Supervising Architect A. B .  Mullett of the Treasury De· 
partment, in his recent annual report, cites various forcible 
objections to the eight hour system, gleaned from his expe· 
rience in the employment of labor in the construction of 
government buildings, since the passage of the act of Con· 
gress fixing the above number of hours as a legal day's 
work. He draws the general conclusion that the practical 
operatiQn of the law has led to undesirable results. 

In brief and generally, it appears that the eight hour sys· 
tem means not lllerely two hours less toil per day for the 
workman, but two houri! daily practice in Labits of idlenesa 
with their attendant· train of evils; while to the employer 
and the community at large it indicates a deprivation of 
useful and vaillable labor in a proportion constantly increas· 
ing, above its initial limit of twenty per cel>t, with the length 
of time the plan is in existence. 

Mr. Mullett, in his communication to the department, 
states' the more esp61cial objections to the law, !l.S follows: 

" I de!!ire once more to call attention to. the eight hour 
law, believing it to be alike injurious to the best interests of 
the government and to the workmen themselves. It fre· 
quently happeIlll that mechanics and laborets employed by 
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tbe government and tbose employed by contractors are ret 
quired to work on tbe same building, and at tbe same time. 
Those employed by tbe govE'rnment work but eight bours, 
while those em.ployed by tbe contractors work ten hours per 
diem. This causes much feeling, and it needs no argument 
to prove that it is unjust, and that the mecbanic wbo per· 
forms ten hours' work is taxed for the benefit of the more 

J' tituti�it !mmtau. 
. 

Like all fashionable articles, however, and especially in 
cities, the question of the expense of sucli decorations is by 
no means an unimportant one, and doubtless many of our 
country readers would stand aghast at the prices demanded 
by New York florists for baskets of the commonest wild 
grasses and ferns, even such as flourish in abundance on 
every brook side. Fifteen dollars is tbe usual cost of a 

favored workman who has friends and influence sufficient simple rustic stand, filled, and hanging baskets range, from 
to obtain employment for him on government work. It is five to ten dollars each. The more elaborate devices, which 
also in direct violation of the principle of civil service ret include bowls of gold fish, or cages of birds, with, perhaps, a 
form, inasmuch as it converts the employment of mechanics few exotic plants, bring sums wbich are far beyond the 
and laborers from a business question of competency and in· reach of ordinary purses. Paying these prices is, however, 
dustry to a question of political pa.tronage and personal in· not at all necessary, if one has a little mechanical ingenuity 
fluence. I do not hesitate to say that it has cost the gov coupled with a fair share of good taste. We have made 
ernment millions of dollars, without benefiting the mQchanic beautiful flower baskets from old wooden chopping trays 
or laborer in the slightest degree, or, as far as I am advised, that have survived their turn of usefulness in the kitchen, 
any other persons than perambulating or paid agitators, or though perhaps clean new ones would be better. All the 
the claim agents who have instigated litigations and claims materials needed are liIome sticks of red cedar with the bark 
for their own benefit. The law has been fairly and fully on, or, if this variety of wood cannot be obtained, almost any 
tested; the experience of this department, as well as of' pri. kind can be pressed into service, except ailanthus and kin. 
vate establishments, has shown that it is not ouly impossi· dred sorts, the bark of which peels off bodily; a few bits of 
ble for a man to pE'rform as much labor in eight hours as in rattan, some gnarled roots, a paper of brads. and a little 
ten, but that he absolutely performs less work per hour un' varnish, complete the requirements. A good plan is to cut 
der the eight ho�r system. It is a matter of neither interest the cedar sticks into pieces, say three incnes long, split them, 
nor importance to me whether mechanics and laborers per- sharpen both ends, and nail these neatly around and outside 
form eight or ten hours' work, provided the hours of labor the upper edge of the bowl. Then"fasten bits of root or 
are the same on public as on private worklil. It is, however, twine the rattan around beneath and finish with an irregu. 
impossible to conduct work in a proper manner under a sys· lar knob below. For handles, select three strong pieces of 
tem that increases the compensation of mechanics and labor· rattan, and secure them firmly to the bowl, letting them ex· 
ers fmployed by the government 20 per cent above market tend about two feet above the same and m"et in a neat leap. 
rates, and thus makes them a favored class, without, as I The bowl should not be less than lIix inches deep, in order to 
have previously shown, obtaining any advantage therefrom. give the roots of the plants plenty of room to grow down· 
I would therefore recommend that such modification of the ward. After the construction of the ba.sket is finished, give 
law be obtained as will entitle all persons employed by the it a coat o� varnish and the work is done. Dried walnut 
government to the highest market rates for their labor, and skins, pine cones, acorns, split butternuts, or even chestnut 
the bt'nefit of all local rules. and regulations in regard to the burrs may be used as ornaments instead of pieces of root. 
bours of labor, or otherwise. If this rule is, however, to be We have also seen some very neat arrangements made entire
the permanent policy of the government, and its mecbanics 1y of the shells of English walnuts, which had been careful· 
and laborers are to be compensated at the rate of 20 per ly removed. In filling tbe basket, first place some broken 
cent above tbe higbest market rates, I see no reason why stone or bits of china at the bottom to serve for drainage. and 
officers, clerks, and otber employees of tbe government above add loose earth made of two thirds garden soil and 
sbould not be paid by the same rule. Under tbe present one third sand. As regards plants. unless tbe basket be 
system,gentlemen:of education, who occupy positions oftrust large, or a stand (which, by the way, can be mude of a soap 
and great pecuniary responsibility in the different bureaus, box, lined with zinc and mounted on feet) be used, we do 
actually receive less tbanmecbanics' wages, and are discrim· not believe in any large variety of flowers in a single recep
ina ted against in favor of men who, as a rule, exhibit little tacle. It is nonsense to mix exotics with wild ferns and 
interest in the performance of their dutiea, and bave no reo grasses, because the nature of soil wbicb suits one is gelier. 
sponsibility wbatever. It is also a fact that many mecban· . ally not beneficial to the other; and very often tbe warm 
ics receive, under the present system, not only more than uniform temperature, necessary for delicate plants, is fatal t.o 
their foremen and master mechanics, but more tban tbe suo tbe more ,hardy varieties from the woods and pastures. Fill 
perintendent of the work on which they are engaged, the a basket entirely with English ivy or smilax, and a luxuri· 
latter'classes being allowed no compensation for extra labor ant growth can be obtained, particularly if too many sboots 
performed." be not set in. City florists aim to cram as much as possible 

J'ON- A-H-A- N-D -T -R ... i .... ·;E ... ' -�-G-IA-N -A-C -A- D-E-HY. into tbeir baskets, and are totally regard.iess wbether the 
broad leaves of the begonias shade tbe stems and roots of tbe 
more delicate creeping vines. In first setting in the plants; 
however, place tbem for a few days in a cold room until new 
shoots appear. Remember also that plants, and especially 
ivy, will not grow without light, particularly in the bouse. 

Les Monde8 devotes four pages to a piously indignant and 
argumentative editorial on a recent dissension in tbe Royal 

AcademY-of Belgium, regarding tbe rather antique subject 
of Jonah and tbe wbalf'. A member of that institution took 
occasion, in the course of a paper upon South American Place a pot of ivy, after it has begun growing, for a few days travel, to allude to tbe habits of the dolphin; and in tbe in the shady part of a room, and the young sboots will speed. copy of his remarks submit.ted for publication, be added a ily turn white, while tbe older leaves will begin to drop off. foot note, to tbe effect that an ancient European legend at 
tributes to tbese fisbes the habit of bringing to land tbe There is another fact that amateur bouse gardeners forget, 

and that is tbat tbe roots of a plant need plenty of air; and bodies of drowned persons, wbich their instinct teaches hence pretty pot!! of painted china or majolica ware will not them to recognize. From this circumstance, says the au· answer to contain tbe earth for their reception. If sucb vesthor, doubtless arose the fable of Jonah. The unlucky word 
"fable" seems to have set the learned members of theAca. 

sels be use�, the commo� earthen�are pot must be set insi�e 

d b th 'T h . d d . t of them, WIth plenty of mtermediate space between; wbile emy y e ears. wo ave resigne , an now an m erne· . 
i 'd d d b tt d b Le "" d d th . t" care sbould be taken that tbe higher edges of the outer pot c ne war, al e an a e e y 8 �U.on es an 0 er SClen 1- . 
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sill; but in raising them in glass, it should be remembered to 
keep tbem in the dark until the roots are two inches long, 
and also to change tbe water' frequently, never allow· 
ing the new supply to be colder tban tbat removed. Dried 
leaves and vines also make tasteful ornaments if they a re 
properly prepared. Doubtless 'many have gathered fall 
leaves, and are waiting for a convenient rainy Saturday to 
arrange them. To sucb we may remark tbat the best plan is, 
not to use varnisb, because tbe leaves tbus treated soon lose 
tbeir color. Wax is preferable, and is easily laid (In with a 
warm sadiron. Group the leaves in bouquets with plenty of 
fern, fasten them at the back to a piece of cardboard, and 
tack them against tbe wall. We recently gave a description 
of how very pretty leaf pictures may be made, to which the 
reader sbould also refer. German ivy, dried in sprays, looks 
nicely over pictures in places where the plant will not grow 
in the bottle or where the living vine is not de�ired. 

A N EASY TELEGRAPH CO DE. 
The following is suggested as an easily learned code for 

general use, by which messages of all kinds may be trans· 
mitted with certai.nty, by means of the ordinary electric tel. 
egrapbic instruments, by means of bells, by whistles, by fire· 
arms or cannon, by lights, lanterns, rockets, or flames, by 
tbe flash of reflectors, by flags and levers, by tbe motion of 
the human limbs, arms, hands, or fing-ers. It may be writ· 
ten on paper, communicated by touch, drummed on the tao 
ble, or tnnsmitted by any of the known means of signllliz
ing. It may be employed with facility by the blind, the 
deaf and dumb; and will enable people who must talk in 
church to do so without disturbing thei!: neighbDrs. It may 
be learned by anybody in five minutes. 

The code is formed by dividing tbe alphabet into five sec· 
tions, represented by tbe five vowels, A, E, I, 0, U. Eve
rybody can remember the vowels. For the first vowel, A, 
make one stroke, flash. Bound, or motion: for E two strokes, 
I tbree strokes, 0 four strokes, U five �trokes. Make tbe 
motions for these section letters quickly, but evenly. 

For the remaIning letters, give the signal for the section 
letter, as above, and follow with one stroke for each letter 
belonging to that section until the letter wanted is rflached. 

THE SCIENTIFIC AMERICAN TELEGRAPHIC CODE. 
leIt�i���:� A I E I I  I II I' 01111 U 11111 

B I I  Fill 
C I I I  G 11 11 
D 1 1 11 H 11 1 1 1  

J 1111 P 11111 
K I I I I I  Q 1111 11 
L I I I I I I  R 1111 1 11 
M 1111 1 11 s 1111 1 1 I I 
NII I I I II I  T 11111 1111 

v 111111 
W I III I I I  
x 11111111 
Y 1111111'11 
z 11111 11111 

Example: To signalize the letter D, give one stroke for 
the section letter, A, and follow witb three slow strokes, the 
last being the signal for D. 

To signalize L: Give three quick strokes for the section 
letter I, followed by three slow strokes, the last being tbe 
signal for L. 

To signalize W: Give five quick strokes for the section 
letter U, fo�lowed by two slow strokes, the last being the 
signal for W. 

The quick strokes are to be made twice as fast as the slow 
strokes. Practice slowly. Speed will follow accurate prac· 
tice. After each complete letter signal is !dven, a space or 
pause, equal in duration to one quick and one slow stroke, 
sbould be made. The space or pause between words is equal 
to two long strokes. 

Example of written message: 
T 

1111111 11 
T 111111 1 11 

R 
1111 111 

H 

11111 
I 

I 
I I I  

I I I  
C 

I I I  

E 
I I  

F 
II I 

A 
I 

s 
1111 111 1 

I 
I I I  

C 
I I I  

N 
1111111 1 

C 
I I I  

I 
I I I  

A I 
T 

1111 11111 

E N 
I I  11111111 

M E 111 1 11 1  I I  
E L 
I I  111111 fi ·  l '  . fi 1 do not shade the base of the plant. Weak vegetatIOn may c ]ourna S, IS ragmg erce y. .

, h '  . .  
A ffi· tl d f th" rt t be reJuvenated WIt a lIttle ammoma, but It must be used E s we are au Clen y remove rom IS Impo an con- . . 

t t bl t d 't ' h di . t d witb care, as too mucb kills. About two drops ill a teacup. I I  
G 

11 11 
R A 

I 
P 

11111 
H 

11111 
C 0 

roversy 0 ena e us 0 regar 1 WlL spassIOna e an . 
b1'1 b' I I t 'th 11 b 'l't ful of water given once a week, we have found to be plenty p osop lca ca mness, we may ven ure, WI a 11m1 1 y, . . 

t b th t 't ' tt l '  t '  1 t tb f for a good Sized plant, partICularly if the earth around the o 0 serve a 1 IS U er y Imma er1a 0 e progress 0 
modern science whetber that whale did or did not swallow roots be kept loose and not allow:ed to pack ba:d. 

th h t d th t bl t . h th A very pretty adornment for picture frames IS German ivy, e prop e ,  an a we are una e 0 perceive w y e • . . .  . . 
S• 1 b '  b l' f d' B'bli 1 t d't' b ld a common trallmg vme WhICh grows With great luxurIance. mg e mem er s e Ie regar Ing 1 ca ra 1 IOns s ou . . . . . 
• 0 .t·r tb all f th f F d B 1 • t All tbe old medICme phIals WblCb mfest out of the way clost P ,,1 up e g o e 8avana 0 rance an e glUm, 0 • • • 
th t t ·  d' t d b th 1 b t' d b'tt ' t ' 

ets may be utilized for thiS purpose. These should be filled e ex en In Ica e y e e a ora e an 1 er argumen In . . . 
S t f th t bl' b d . t H with water and bung bebInd the pictures, and a slIp of the uppor 0 e s ory pu IS e In our con emporary. as . . . . . 
Science grown so Door as not to furnisb material enough for Ivy Inserte�. Th.e vme IS qUlte hru:d�. We bav� seen

. 
a 

profitabl d· .- th t L .r d d th B I' A single slip, In a pmt bottle, grow untIl It ran along the entIre e IScuss10n, a es .iIJ.on es an e e glan ca· . 
de t th 1 th' tI t . l' length of a moderate Sized room. In the back volumes of my mus us emp oy e1r a en s In wrang mg over a . . . . . . 
dubious legend of the far past? our J?urnal ';l� be found descrIbed a host of mgeDlo�s Ideas 

. I.. . of tblS descrIptIOn. We recently noted a way to ralse oak 
HINT S  FOR CHE AP FL ORAL DECORATION. trees in hyacintb glasses, it being merely necessary to sus· 

The introduction of natural ornaments into our bouses is pend the acorn inside and a little above the water. A sponge 
of comparatively recent date. Fashion in ber changing moistened and with fine seed scattered in its pores, soon be· 
moods has willed it, and the conventional and artificial have comes a mass of living verdure, though a prettier ornament 
had their day. Rustic baskets- of trailing ivy, stands of we tbink can be made of It large pine burr, similarly pre
gaily tinted growing flowers, mimic ponds teeming witb pared and hung, like the acorn, over water. Fine grass seed 
finny life. and vases of autumnal leaves and grasses have is tbe best to use. Wardian caslls are very easily made. A 
replaced the cumbersome china or queer old ornaments of shallow box lined with zinc, with some holes on the sides to 
buhl and marqueterie; and even in art, the graceful negli. ventilate the soil, and a large glass shade, easily obtained 
gence of nature ia imit.ated in the decoration of our modern for a small sum, answer tbe purpose. The plants take care 
dwellings, in showy contrast to tbe geometrical embellish- of tbemselves, the water which they evaporate condensing 
ments and prim finery of the houses of half a century ago. on tbe glase and running back to tbe soil, so that a species of 
And this is true alike in public as well as in private edifices. circulation is constantly maintained. Insect fanciers can 
One of tbe recently built theaters, in tbis city, in place of combine animal and vegetable life very nicely in one of these 
the meaningless frescoes surrounding its proscenium arch, cases, as quite an assortment of bugs may be kept alive in 
substitutes huge palm trees with their broad leaves (of tin) them even tbrough the winter. Of course such varieties 
drooping from their summits; anotber fills its lobby with sbould be eelected as will not feed on tbe plants. 
vases of Howers and trailillg plants, while a third arranges About as pretty a vine as can be selected for window dress
similar ornaments in conspicuous places in its auditorium, ing may be obtained from the ordina'y sweet potato. Tbe 
and rumor says a fOUl'ltain if! to be constructed in the center bulb need only be set in a hyacinth glass, and it will soon 
of the parquet send out shoots, Hyacintbs look4'very pretty on a window 

D 
111 1 

E 
I I  

11111 11 I I I  1111 

NUMERALS, ETC . -To signalize numerals, give two quick 
double strokes, followed by one slow stroke for each nume
ral until the figure wanted is reached. Thus: 
1 I I I I  I 6 I I  I I  I I I I I I Period I I  I I  
2 I I  I I  I I 7 I I  I I  I I I I I I I Attention I I  I I  I I  
8 II I I  I I I 8 I I  II I I I I I I I I Repeat I I  I I  I I  I I  
4 I I  I I  I I I I 9 I I  I I  I I I I I I I I I  Yes I I  I I  I I  
51111 11 111 011 11 11 1 11 1 1 111 No 11 11 I I  

All right 1111 1111 
This alpbabet involves the use of many more signals than 

tbe Morse; but it is much more easily learned and remem
bered tban the Morse, or any other that has come under our 
notice. 

••••• 
DEATH OF PROFESSOR AGASSIZ, 

We but reflect the sentiments of the whole country in ex· 
pressing our deep regret at the news of the death of Pro· 
feSBor Louis ,Agassiz. For nearly a week past tbe medical 
bulletins extended no hope of improvement, and it is stated 
that paralysis had affected tbe organs of the tbroat and inci· 
dentally almost the entire body. There were fears tbat, 
even if life had been Ilpared, the physical lSystem would be 
�o sbattered as to render it a total wreck, leaving tbe patient 
utterly helpless and condemned to a languishing existence, 
worse even than death. He died in hi.s sixty.seventh year. 

In the deepest sorrow tbat tbis terrible affliction has not 
been averted, we know that every reader of our journal will 
most cordially join with us. The lOBS of the man wbo, above 
all others, has been uni�etsally considered the represf'ntative 
and exponent of American scientific progress, and to tbe 
grandt-ur and vastness of wbos!! mastery over thought and 
knowledge the world did homage, will indeed be irreparable. 
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T HE WEEPING S OPHORA OF JAPA N .  

As yet we  do  not know the full value of  weeping trees. 
It is a peculiarity of most weeping trees not to show their 
full beauty of character till they have attained a considera
ble age. Who knows anything of a weeping beech who has 
seen only a youug specimen . recently planted ? Why, it is 
passed by as a mere curiosity. But give it a generation, and 
it becomes as picturesque as a gale.tosRed ship. So it is with 
the weeping mountain elm. Some species, it is true, show 
their beauty from an early age ; but the above named marked 
examples point to the probability that we cannot 
j udge of the effect that will finally be produced by 
kinds obtained in recent years. 

One of the most beautiful of all weeping trees is 
the weeping form of that fine tree, the Japanese so
phora (sophora japonica pendula). of which we pre
sent an engraving. When well developed, it is at
tractive in winter or summer. It is more picturesque 
in outline than the weeping willow, while the shoots 
hang most gracefully. It is rather a slow grower, 
its only fault ; like the normal form, it would thrive 
well on dry soils. 

As to the position suited for this tree, says The 
Garden, there is no fairer object for isolation in 
some quiet green bay of the pleasure ground or lawn. 
It should never be crowded up in a plantation or a 
shrubbery with a number of ordinary trees, whicr , 
if they do not rob it at the root, or shade it at the 
top, will preven t its beauty from being seen . 

-_ .. 
HU/l:e C uttle Fish. 

Mr. Harvey, o{ St. John' s, Newfoundland, reports 
that, on the 26th of October last, two fishermen, 
who were out in a small boat, observed some object 
floating on the water at a short distance, which they 
supposed to be a large sail or the debri8 of a wreck. 
On reaching it, one of the men struck it with his 
gaff, when immediately it showed signs of life and 
reared a parrot-like beak, which they said was as 
big as a six gallon keg, with which it struck the 
b:>ttom of the boat violently. It then shot out from 
about its head two huge, livid arms, and began to 
twine them around the boat. One of the men seized 
a small ax and cut off both arms as they lay over 
the gunwale, whereupon the fish backed off to a 
considerable distl1nce and ejected an immense quan
tity of inky fluid, that darkened the water for a 
great distance around. 

The men saw it for a short time afterward, and ob
served its tail in the air, which they thonght to be 

ten feet acrOBS. They estimate the body to have 
been sixty feet in length and five feet III diameter, 
of the same shape and color as the common squid, 
and moving in the same way as the squid, both 
backward and forwa1:'d. On,e of the arms which the 
meD. brought ashore was unfortnnately destroyed, 
but a clergyman who saw it assured Mr. Harvey that it was 
ten inches in diameter and six feet in length. The other 
arm had six feet of its length cut off before leaving St .  

John's ; the remainder, which measured nineteen feet in 
length, is but three inches in circumference, except at the 
extremity, where it broadens like an oar to six inches in cir
cumference. 

As usual in the cuttle fish, the under su rface of the ex
tremity of the arm is covered with sucking disks, the largest 
of which are an inch and a quarter in diameter. The men 
estimated that th"y left about ten feet of the arm attached 
to the body of the fish, which would make it about thirty
five feet long. 

------------_.�'.�. 4. ____________ _ 

F R IC TION GEA RE D CE NT RIFUGAL PUMP. 
We give herewith an engraving of a centrifugal pumping 

engine, constructed by Messrs. Marquis Brothers, of Glas
gow. The engine and pump are fixed on the same bed plate, 
and are connected by frictional gearing, the fly wheel of the 
former being grooved around its periphery an,l gearing into 
a correspondingly grooved pinion on the pump spindle . The 

arrangement is very compact, and provision is made for ob
taining ready access to the pump disk by removing a side 
door with which the casing is fitted. The piston rod, cou
necting rl)d, and pump spindle are of  steel, and large bear
ing surfaces are provided. 'fhe particular pump shown is 
intended for use on shipboard for pumping out water, bal
last, etc. , or for circulating the water in surface condensers 

J dtutifit �tumtau. 
In some cases, Measrs. Marquis Brothers substitute ordinary 
for frictional gearing, while in others, as. for instance, when 
the lift is low, they connect the engine direct to the pump 
spindle. --Science Record for 1873. 

. ... -
A NeW' Gas Apparatus. 

MM. Muller and Eichelbrenner, of Paris, are the inventors 
of apparatus for producing illuminating gas from coal, etc. , 
which will probably find much favor among gas engineers. 
Already fifteen gas works in France have adopted it, and it 

THE WEEPING SOPHORA OF JAPAN. 

has generally met with much approval. The inventors 
require no change . in the ordin'lry arrangement of the 
works, but they do away with the old furnace and replace it 
by one of considerably smalJer dimensions, placed at th e 
back of the bridge, and surmounted by a receptacle of a 
slightly conical form. This can be filled with coke by its 
lower door, which is ordinarily kept closed, and its capaCIty 
is such that it does not require charging more than once in 
eight or ten hours. This plan is exceedingly advantageous 
for small gas works, preventiug as it does tne necessity of 
firing during the night. 

This furnace is literally a gas producer, the fuel being 
kept in such a state of combustion, by regulating the admis
sion of the air, that, practically, distillation of the volatile 
prDducts is carried on. When leaving the furnace, the car
bonic oxide and other combustible gases that have been gen. 
erated enter into a cylinder at the back of the bridge, whence 
they pass into the oven by a series of openings, distributed 
over the entire length of the bottom. By means of other 
openings air can be admitted , which has already been heated 
during its passage from the external atmosphere, into the 

apparatus. The amount of air, and consequently of 
the combustion of the gases that must ensue, is regu
lated by a register placed on the exterior of the oven. 
By means of refractory earthenware plates, that can be 
forced against each of the openings to stop the passage 
of the gas, the rate of combustion can be more com
pletely regulated, and the temperature of all parts of 
the oven equalized . This heating of the air, effected by 
a method already familiar in the heat-economizing fur
naces of Siemens, Ponsard , and others, is less complete 
than theirs, but less expensive · in its first construction. 
According to a report by M. Launy, the ease of work
ing the furnace is great , the expenses generally are 
much reduced , and the removal of cinders and ash is 
not required. The priuciples applied are not new, but 
MM. Muller and Eichelbrenner have the merit of having 
combined a variety of conditions of simplicity, efficien
cy, and economy that had not previously been realized. 
M. Launy visited the gas works of Montreuil, where one 
of these new furnaces had been erected alongside one 
of the old system, and expressed himself surprised at 
the results just mentioned, and generally gratified with 

i ts  success .--Engineer.ng . 
---------.� .... �.�.�-----------

WE call our readers' attention to Messrs. Harper Bros. ad· 

vertisement on the la�t page of this issue, and to their terms 

of subscription for their three widely renowned periodicals , 

which maintain their excellence and their reputation as ex

amples of the highest class of American literature. 

[DECEMBER 27, 1873. 
What Measure or Expansion will require Least 

Stealn per Horse PoW'er 1 

We reply to this questi"n that the best measure of expan. 
sion lies somewhere between six times and ten times, but it 
is generally nearer the first limit than the last, and that in 
fact the gain to be had from working up to a tenfold expan
sion is so small, as compared to the gain to be had with a six
fold expansion, that it is not worth the trouble. If we were 
called upon to design an engine of maximum economy-we 
mean an engine of considerable power and one expected to 

perform its duties under ordinary conditions--we 
should not think of adopting a grade of expansion 
higher than eight times--though we should provide 
for the earlier cut-off in order to give the governor 
the control of the engine-and under no circum
�tances should we permit the terminal pressure to 
fall lower than 10 pounds above a vacuum. For a 
tenfold expansion, this contemplates an initial press
ure of 100 pounds, and for an eightfold expan sion a 
pressure of 80 pounds absolute, or safety valve loads 
of 85 pounds and 65 pounds ; and it is more than 
probable that in both cases better results could be 
had with a sixfold expansion only, giving a terminal 
pressure, in the first case of 16 '6 pounds , and in the 
second of 13'3 pounds. Having thus stated our 
opinions, it now bElcomes our duty to explain why 
we have formed them . Unfortunately, the whole 
question is more or less one of opinion from begin
ning to end. We base those we have expressed on 
the fact that the entire experience of sea-going en
gineers and Darine engine ·builders is to the effect 
that little or nothing is to be gained by expanding 
steam more than five times. For example, the Elbe, 
with an expansion of about t welvefold, burns, 
we believe, about 2 '25 pounds of coal per horse per 
hour ; but we have engine room logs in our possess · 
ion which show a consumption of but 2 pounds, and 
even less, with a sixfold expansion, or one half that 
used in the Elbe. Indeed, there is scarcely a well 
authenticated instance on record where better resul ts 
have been got with very high measures of expan
Bion than with much larger admissions. On the 
contrary, very careful and elaborate experiments, 
carried out in the United States and elsewhere, all 
demonstrate that measures of expansion much ex 
ceeding sixfold give no advantage whatever ; and 
when once this point has been reached, there is a 
tendency to an increased consumption of steam, 
which becomes well marked as earlier cuts· off are 
reached, unless the pressure of steam is very high 
to begin with, as, for example, in Perkins' engines. 
If any of our readers can cite cases where large 
measures of expansion did in themselves secure 
exceptional economy, a statement of the facts will 
constitute a very interesting contribution to our COl'
respondence columns. It may he urged that in the 

engine using a high measure of expansion, the economy 
effected in the use of steam will quite counterbalance this 
loss, and leave a large margin of profit. Nothing is easier 
than to prove this�on paper. In practice, however, we be
lieve, nay, we know, that the consumption of steam would 
be absolutely larger in the more expansive engine than in 
its rival. This, it is impossible to prove on paper ; but our 
readers may rest assured that it is consonant with experience, 
and we have no doubt that the proposition will be endorsed 
by many competent engineers . - The Engineer. 

• •••• 
T HE AUT OMAT IC 'l'APE R LAMP. 

There has recently been invented, says the Science Record 
for 1873, a taper lamp for the instantaneous production of a 
flame or light, which is accomplished by simply pressing to
gether thetwo handles shown in the upper figure of the an
nexed engraving. 'fhe interior mechanism is shown in the fig· 
ures below. Each tube consists of a little ball of fatty material 
from which protrudes a short match. These tapers are all 
Bet on a rotating plate, under the lamp cover, and are so ar-

ranged that, when the handles are pressed together, the plate 
rotates, and one of the matches rubs against the inside of 

the case near the spout or opening in the cover, which rub 

bing or friction ignites the match and communicates fire to 

the ball, which thereupon burns, producing a light that lasts 

from five to seven minutes. This is a very curious as well 

as a useful little example of mechanism. 
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A N A UT OMAT ON T RANSIT OF VENUS .  
The Astronomer Royal has recently designed and con

structed a working model to show the phenomena of tIle 

transit of Venus, of a peculiarly complete and simple char

acter, which we show in Fig. 3. A fe w words only are ne
cessary to enable any of our readers to appreciate its object 
and scope. A transit of Venus occurs only twice in about 

120 years : and hence the importance of observing this phe

nomenon. The feature to note is the exact instant at which 

the edges or limbs of Venus and the sun are in contact du

ring the passage of the former across the disk of the latter. 
Very great difficulties have been found on the occasion of 

previous transits in obtaining reJ,iable observations, owing to 
the peculiar optical effect& accompanying the phenomenon 
and the consequent difficulty in insuring the observation of 
the same particular phase in the transit by aU observers, as 
well as the doubt arising from the exact effect of the pecu
liarities of each telesoope and eacR observer. So great in
deed have been these difficulties that the observations of the 
transits that have hitherto taken place-observations made 
at great trouble and expense-have been found of very 
doubtful value. It is, therefore, most important that uni
formity in habit of observation should be acquired by all the 
officers and others leaving England to observe the transit of 
Venus in 1874. To this end systematic practice of some kind 
is desirable. How is this to be obtained with a phenomenon 
occurring only twic3 in 120 years ? Careful observations of 
the transits of Jupiter's satellites have been recommended, 
but Sir G. Airy has met the difficulty by a device which ap
pears to give a singularly close copy of the transit of Venus, 
and on whicb observers may try their powers to their heart's 
content. Before giving a description, however, it is WAll to 
understand the difficulty to be dealt with in the observation 
of a tran�it. of Venu�. Fig. 1 represents the sun with Venus 
coming on to it about the moment of internal contact. There 
is a ligament connecting the black di�k of Venus with the 
sky at the point of contact. This ligament is the main cause 
of the trouble. It is nearly, if not always, seen, and is ex
plained in the f<lllowing way : 

Any brilliant object dazzles the eye, and by irradiation ap
pears to be larger than it really 
is ; thus, in Figs. 1 "nd 2, we 
suppose the real size of the sun 
to be indicated by the dotted 
line, while the apparent disk is 
the size of the larger circle. So 
again Venus should be seen the 
8ize of the small dotted cirde, 
tut  the sun so far encroaches on 
h{'r that she only appears to be 
[ b e  size of the black disk when
ever her edge is seen again st the 
s nn .  Bnt up to the moment 
that the entire edge of Venus 
Anters within that of the SUll , 
the l ight cannot encroach at th" 
part that, as yet, is not projected 
against the sun but only agaimlt 
the sky. Consequently, the limb 
of Venus that last enters on the 
sun's disk is for a time seen its 
full size ; and the light, as the 
limb of the sun concealed by it, 
can neither encroach on the sky 
nor on Venus. In short, at this 
point the edges of Venus and 
the sun are those shown by the 
dotted circles, and thus the black 
sky and black disk of Venus 
meet where the circles ,  8 8 and 
'1) '1), meet, and thus the ligament 
is formed . It has been supposed that directly VenuR enters 
within the sun's disk, as shown in Fig. 2, the light rushes 
in and encroachment takes place. Supposing this to occur 
immediately after internal contact, it is clear that, when un
derstood , the peculiarity of the phenomenon would greatly 
facilitate its being accurately observed and recorded. It is 
clearly necessary, however, to ascertain the truth of this 
supposition. 

Fig. 3 shows the apparatus designed by Sir G. Airy to rep
resent the transit of Venus, at which the officers and other 
observers now practise. A glass slide, A A, with a black 
disk (to represent Venus) fixed on 'it, is drawn by clockwork 
across the opening, SI S2 ' cut in a screen. The curves, SI and 
S" correspond to the limbs of the sun at the moments of in
gress and egress. By means of the looking glass, D, the re
flected beams of the sun are thrown through the opening, SI 
S2,  and the result is that the phenomena of encroachment 
of light and ligament, or " black drop," is seen in an actual 
transit. The rate of motion and size of Venus are calculated 
so as to give the same apparent dimensions and movement 
when seen on the main building by observers on the top of 
the magnetic buildings in the Royal Observatory, Greenwich, 
8,8 those of Venus at the expected transit, The limbs of the 

Bun are brought together and make an arch , in order to give 
ingress and egress without unnecessary lOBS of time. We 
have said that our observers are practising daily at this 
model, and it may be expected that their personal equations 
and the effects of peculiarities in telescopes will be clearly 
established. We may add that some rather une:s-pected facts 
have come out, which seem to indicate that a modification of 
the generally received explanation of the behavior of the 
black drop, which we have given above, may be necessary. 

For example, it is found that with a smaller telescope Venus  
is  seen to  leave the limb and enter within the sun's disk 
later, and come in contact again at egress earlier, than with 
a larger glass. Then, again, it is found that, with a brilliant 
blaze of sunlight, a ligament is seen in a position when with 
a faint light it would have disappeared. This is rather con
trary to  the generally received ideas. I t  i s  premature, how
ever, to say much now. A few weeks' work may establish 
very valuable results.-The Engineer . 

• ••• • 
RECE NT GEOGRAP HICAL NOTES . 

During the past year, MM. Stuebel and Reiss have ex
plored the Andes of Ecuador, and ascended Mounts Chim
borazQ, Aetar. Cotopaxi, and TUJl'guragua. Among the vol
canoes of the chain, three exhibIt especial characteristics and 
only one, Pichinchae, retains a moderate activity. We note 
no especial results of the labors of these explorers, beyond 
the determination of thfl altitud,es and physical characteris
tics of the mountain range, and certain trigonometric calcu
lations or observations having for their object the comple
tion of accurate maps of the country. 

H. B. M. ship Basilisk has taken possession in the name 
of the Queen of England of the western coast of New Guinea. 
This great island is peopled by a long haired , black Tace 
known as Papous, and is said to be very fertile. The Basi
lisk explored the coast for a- distance of 140 miles and dis
covered the bay of Youl, to which the name Port Moresby 
was given. A channel was also found, which, it is believed, 
will materially impro\-e the ' route now followed by steamers 
between the Asiatic and Western American coasts. 

There exist in' Copenhagen and MQscow remarkable ' ethno
logical museums. That in the former city is comprised 
of forty rooms, in which are exhibited, all the ?bjects and 
documents relative to . the arctic regions. The Moscow 
museum has sixty wax figures showing the

' 
different races 

existing in the Russian Empire, of which thirty repre
sent types found in European Russia and the Caucasus. The 
comparison of the contents of the two muse)lms has recently 
led to a discussion regarding the Ainos, a race now inhabit· 
ing the Saghalien Yesso and the Ku�ile Islands. M. de 
Quatrefages states that the people onCe formed a great 
nation, which extended itself over the Indian Archipelago, 
conquering the country and founding the present Japanese 
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Empire. The Japanese, however, soon became a distinct 
race, through intermarriages with the Chines", and the Ainos 
gradually disappeared, unm only a remnant of tI,e pure 
stock now exists. They clearly belong to the Caucasian di
vision of mankind, and are also believed to be the progeni
tors of the Esquimaux of North America. 

Dr. Nachtigal, a German traveller, at present engaged in 
exploring central Africa, has been recently heard from. He 
has traversed the shores of Lakes Tchad and Chosi , and ar
rived at a capItal city called Abon-Cheu. The inhabitants 
are violent, quarrelsome, and intemperate , hating strangers, 
and only ruled by the tyrannical power of their sultan. The 
commerce consists in slaves, ivory, and ostrich feathers, and 
flows mainly to Egypt. 

M. Delesse announces the discovery of new silver mines at 
Caracol, near the frontiers of Chili and Bolivia. Sulphides 
and sulphates of silver are fonnd associated with argentifer
ous lead . The mines were found by Frenchmen,  and a capi · 
tal of thirteen million dollars is to be raised for their ex
ploration. 

• ••• • 
J. W. writes that. 400 men were killed in the State of New 

York, in seven months, while coupling carl!. 

CA RELESS PLUMBIN G .  
We should advise such o f  our readers a s  are plumbers to 

cut out the accompanying little engraving and post it in a 
con spicuous place in their shops, so that all their jo urneymen 
may have it constantly before their eyes. It indicates about 
as disgraceful a botch as an)" mechanic who !>retends to the 
smallest degree of intelligence could hope to accomplish. 

The piece of piping represented was recently removed 
from a building, situated in this city and owned by a gentle
man with whom we are well acquainted. For some time 
past, continual complaints have been made by tenants of a 

failure in . the proper water supply. An experienced me 
chanic was set to  work to  discover the trouble. After ex
hausting his ingenuity in trying to remedy the defect, he 
finally concluded t.hat the main pipe was too small, so a 
larger connection was laid at great expense ; still the difficul
ty continued. It was finally determined to cut away the 
joints of the conduits through the building. Tbis was par
tially done, when the piece shown in our engraving was re o 
moved, and the cause of the trouble at once made apparent. 
The individual who mismade the joint (Wcl cannot do vio
lence to our feelings by calling him a plumber) carelessly 
fit',ed the connection to the larger pipe, and by so doing al. 
lowed his soMer to fall into the bore of the latter, choking it 
up almost completely. The fragment is now before us ; and 
estimating the pipe to be about t inch originally in internal 
diameter, it is evident that the solder has reduced it to an 
opening of probably barely a tenth of an inch. 

It occurred to 
'
us that doubtless many of our readers are 

experiencing difficulty with the water arrangements of their 
buildings, and vainly seeking just such a hidden cause as 
this ; hence we have had the annexed engzaving made in the 
hope that it may serve as a suggestion of value. In any 
event, it will do for a warning to plumbers to be careful in 
s oldering pipe joints. 

-------------.. �.� .. -------------
A Tower Taller than Babel. 

,Messrs. Clarke, Reeves & Co. , proprietors of the Phcenix
ville Bridge Works,  Philadelphil1, Pa. , propose to construct 

a wrought iron tower, one thou
sand feet in hight, to be com 
pleted for the American Centen
nial Exhibition in 1876. The 
tower is to be circular in section, 
one hundred and fifty feet in 
diameter at the base, diminish
ing to thirty feet at the top. It 
is proposed to have spiral stair
cases winding around the center 
tube for those preferring to walk 
up ; but elevators will be pro
vided , which are calculated to 
ascend to the top in three min
utes. We have in process of 
engraving a full page illustra. 
tion, representing the tower in 
contrast with St. PetH's Cathe
dral, Rome, St. Paul's Cathe
dral, London, Bunker Hill Mon
ument, the Pyramids of Egypt, 
and other existing tall struc
tures, all of which, alongside of 
the thousand feet tower, look 
like pigmies. 

This is one of the greatest en· 
gineering projects of the ag-e, 
and it is in the hands of con
structors capable of oompleting 
whatever they undertake. The 
beautiful engraving we are hav-

ing executed will be ready for publication in the ScmNTIFIC 
AMERICAN within about two weeks. We calculate ' that it 
shall be the handsomest wood engraving that has appeared 
iv any American newspaper. The copy of paper containing 
this engraving will be worth a whole year's subscription. 

Frigorific Effect s '  or C aplllarity and Evaporation. 

By directing upon a sheet of spongy paper, wet with bi. 
sulphide of carbon, a spray of pure water, hoar frost is not 
formed ; but if the conditions be reversed, and the bisulphide 
applied in a finely divided spray, (according to M. Decharme) 
a circle of arborescence becomes quickly apparent. The 
same jet, directed on the bulb of a thermometer, produces 
first hoar frost and tlien arborescence, together with a low
ering of ttlmperature from + 500 to -7° Fah. Arborescence 
thus formed upon a glass plate may be retained long enough 
for examination by the microscope. Other liquids which 
are capable of producing similar effects to bisulphide upon 
spongy paper are chloroform and rectified sulpliuric and brom
hydric ethers. The icy arboresc"nce is believed to be purely 
aqueous. Its point of fusion corresponds exactly with 00 
C. (320 Fah.), and it has no taste or odor after the evapora
tion of the volatile liquid with which it ill impregnated. 
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A New Ro ute between America and EUl'ope, 

To the Editor of the Scientific American : 

On page 294 of your current volume, I notice a proposed 
new route between New York and London. This route, I 
think, was first proposed by Sandford Fleming. C. E ,  when 
he conducted the preliminary surv"y for the Intercolonial 
Railway, about six years ago ; and it was specially made on 
behaH of the npper provinces of the Dominion, and before 

the line was constrncted from Bangor to St. John. I ques
tion whether Mr. Fleming now entertains the project. As 
a line from New York, it cannot compa�e with that which is 
hereinafter proposed. Although Shippegan is counted an 
excellent snmmer harbor, its valne for such a purpose wonld 

be greatly reduced by the fact that it. is only open about @ight 

or nine months in the year. Then it wonld require to be 
connected with Bathurst with a branch of nearly fifty miles 

in length, which will not probably be soon constructed. 
If the people of the United States wish to see the ocean 

traveling bet ween the two continents rednced to a minimum, 

they can safely reckon on the lines of railway already con
structed via Bangor, Vanceboro', St. John, Sussex, Moncton, 

Amherst, etc. , to Truro, and thence by branch to Pictou, in· 

stead of I!0ing to Halifax. From Pictou a line is contem
plated to Whitehaven, or some other suitable port near the 
Strait of Canso, which would materially shorten the ocean 
voyage ; or it would be better still to tunnel the Strait of 
Canso (this is believed to be quite practicable where it does 

not exceed a mile and a half in width), thence by railway (to 
be constructed) to Louisburg, a port said to be open all the 
year round, near the eastern extremity of Cape Breton and 

more than 200 miles nearer Europe than Halifax. Now 
Louisburg is much nearer St. George's Harbor than Shippe
gan, without being so far back in the cold ; and with this 

connection by steamer, and a railway thence, say 250 miles, 
to St. John's, the great object would be accomplished. Per

haps a further improvement in this line could be secured. 

Should Aspy Bay, or some other point in the vicinity, prove 

to be a good ocean terminus for t,he rai.1way, it would still 

further shorten the passage by water to N ewfouBdland . .  And 

this is the direction in which improvements should be looked 

for in the line of travel between New York and Enrope. 

The tunneling of the Strait of Canso need not be regarded as 

6. very formidable affair, after what has been accomplished 

at Mount Cenis and the Hoosac. The only other break in 

the proposed continuous line of railway would be at St. 

John's, where a good suspension bridge of 620 feet span, for 

ordinary traveling, now crosses the river. There a suitable 
structure for railway purposes is only a question of time. 

Petitcodiac, N. B. GEO. W. MCCREADY. 
• • •• •  

Preserving Zoological Specimens fl'om Insects, 

To the Editor oj the Scientific American: 

The difllculty of preserving zocHogical speciruens from the 

depredations of insects is a matter of rogret and anxiety to 
every collector, and various methods have been proposed for 

accomplishing this desirable object. The compositions into 

which arsenic and corrosive sublimate enter are well known 

to be very effectual when properly applied ; but unless used 

with caution, they are apt to injure the natural pliancy of the 

likins, and are hardly effectual in protecting collections of 
insects. I have known these Bubstances, even in the hands 

of the most expert, to produce such tenderness of the skins 
as to form a considerable obstacle in setting up specimens. 

To render them effectual they must be carefully applied to 

each specinlen, by which the labor of collQcting and preserv

ing is considerably increased. 
Every substance which I have tried seems inferior in efll

cacy and ease of application to the rectified oil of turpen

tine, and my method of using it is as follows : I put the tur
pentine in a bladder, the mouth of which is firmly tied with 

a waxed string ; and nothing more is necessary than to place 

the bladder thus prepared in the box with the birds, or to 
tie it to the pedestal on which the birds are perched in a 
case. If there be any Ij1aggots on the birds, I have invaria

bly found that they will soon be dislodged from the feathers, 

fall to the bottom of the case, and die in the course of two 
days. I have also made the experiment of introducing the 
common house fly, the large bl ue bottle fly, and moths into 

a case of birds so defended, through a small hole in the 
bottom of the ca�e. The moment the flies enter the box 
they begin to vomit a whHish, glutinous matter, they are 
much agitated, and the largest of them dies in a few min
utes. I have repeatedly introduced, in like manner, active 
cockroaches ; and these strong insects soon became uneasy, 
often rubbed their sides with their hind feet, and usually 
died in about an hOllr and a half. I next got a bird skin 
full of living maggots and placed it in my defended case ;  in 
about three hours, they were seen coming out in all direc
ti(Jns, and fell to the bottom of the case, where they died. 
For large cases of birds, a pig's or sheep's bladder is sufll
cient. The turpentine evidently penetrates through the 
bladder, as it fills the case with its strong smell . 

New York city. G. W. B. 
. . . . .. 

"- Remal'kable Cop pel' Spl'lng. 

To the Editor oj the Scient�fic American : 

Inclosed you will find a nickel five cent piece that was coated 
with copper, as you see it, by a spring in Monroe county, Tenn. , 
in what is known as the Coker Creek gold region. I was travel
ing through the mountain regions of North Carolina and 
Tennessee this fall, and had heard a great deal of talk 
about the rich mineral resources of that part of the country, 
and had a �t curiosiilyto visit it ; and I was astonished to 

find such rich indications in the way of gold and copper. 
The spring which coated this coin with copper is a great 
curiosity ; it ebbs and flows every t wenty-four hours. In 
the evening it scarcely runs at all ,  but in the morn'ng it 
rnns quite briskly, and all around its border you can pick up 
small pieces of blue stone. There are also rich specimens 
of quartz in the same range. The spring is situated be
tween the Chilhowe and U anachacha mountains, about three 
miles from the North Carolina line, and about eighteen 
miles fror:J. the celebrated Duck Town copper mines. I was 
told that an English miner had been to look at it, and llad 
offered fifty thousand donars for the lot to one of the part. 
ners who owned it ; but he went to Europe, and on his return 
he learned of his death, and did not know where the other 
partner lived. It is astonishing that such valuable mineral 
wealth should lie undeveloped when, by a little energy and 
capital, there could be made a large profit on the investment 
of time, labor, and money. Jos. YOUNG. 

[REMARKS BY THE EDITOR. -The specimen sent by our 
correspondent consists of a nickel five cent coin, thickly 
covered with a deposit of copper. ] 

" + 

THE ATMOSPHERIC RAILWAY IN LONDON. 

In addition to thirteen miles of three inch bore pneumatic 
tubes, for sending telegraph messages between various sta 
tions, there is also in operation in that city a line of pneu· 
matic railway, the capacity and operation whereof we find 
described as follows in a recent number of the London 
Times: 

The pnenmatic tube extends from the London and 
North Western Railway station at Euston square ' to the 
General Post Ofllce in St. Martin's-le·Grand. The central 
station is in Holborn, where is also the machinery for effect
ing the transit of the trains. Here the tube is divided, so 
that in effect there are two tubes opening into the station, 
one from Euston to Holborn, and the other from the Post 
Ofllce. The length of the tube between Holborn and Euston 
is 3,080 yards, or exactly a mile and three quarters, a greater 
Jength than was originally contemplated, but which was 
rendered nec�ssary by the avoidance of certain property on 
the route. The tube is of a flattened horseshoe sllct,ion, 5 
feet wide and 4 feet 6 inches high at the center, having a 
sectional area of 17 square feet. The straight portions of 
the line are formed of a cast iron tub'), the curved lengths 
being constructed in brickwork, with a facing of cement. 
The gradients are easy ; the two chief are 1 in 45 and 1 in 
60, some portions on the line being on the level ; the sharpest 
curve is that near the Holborn station, which is 70 feet 
radius. The tube between Holborn and . the Post Office is 
1 ,658 yards in length, or 102 yards less than a mile, and is 
of the same section, and similarly constructed to the first 
length. The gradients of 1 in 15 occur on the Post Office 
section, but this steep inclination is in no way inimical to 
the working of the system. 

The wagons, or carriers, as they are termed, weigh 22 
cwt . ,  are 10 feet 4 inches in length, and have a transverse 
contour conforming to that of the tube. They are, however, 
of a slightly smaller area than the tube itself, the difference 
-about an inch all round-being occupied by a flange of 
india rubber, which causes the carrier to fit the tube exactly, 
and so to form a piston upon which the air acts. The ma
chinery for propelling the carriers consists of a steam engine 
having a pair of 24 inch cylinders with 20 inch stroke. This 
engine drives a fan 22 feet 6 inches in diameter, and the two 
are geared together in such a manner that .ne revolution of 
the former gives two of the latter, or, in technical terms, 
the engine is geared at 2 to 1 with the fan. The trains are 
drawn from Euston and the Post Office by exhaustion, and 
are propelled to those points by pressure. The working of 
the fan, however,is not reversed to suit these constantly va
rying conditions ;  it works continuously, the alternate action 
of pressure and exhaustion being governed by valves. The 
engine takes steam from three Cornish boilers, each 30 
feet long and 6 feet 6 inches in diameter. Telegraphic 
signaling is carried on between the three stations by means 
of needle instruments. 

The experimental working of the tube has already formed 
the subject of careful investigation with several engineers, 
whose opinions are highly favorable to the system. In the 
early part of 1872, Mr. W. H. Barlow, the consulting engi
neer to the Midland Railway Company, instituted a series of 
experiments with thll pneumatic tube, which extended over 
sev'eral days. The results thus obtained led Mr. Barlow to 
the conclusion that the greatest working economy of the 
pneumatic tube was obtained in moving a great amDunt of 
weight at low speeds. In other words, with the same num
ber of revolutions per minute of the engine and the same 
pressure, a very large increase made in the load produced a 
comparatively small decrease in the speed. In the Post 
Ofllce

' 
section of the tube two gradients of 1 in 15 occur ; but 

notwithstanding this, the heaviest loads were those which 
produced the best commercial results. Mr. Barlow's experi
ments showed that 20 tuns of goods were conveyed through 
the Euston tube in 8 minutes, and 12 tuns through the 
Post Office tube in 4t minutes. Hence, with the engine 
working on each tube separately, two trains of 12 tuns each 
might be brought through the latter tube in 9 minutes, and 
might be sent forward in one train of 24 tuns to Euston in 
about an equal space of time. That is to say, 24 tuns of 
goods might be conveyed through the entire length of the 
tube in 18 minutes, or, allowing a delay of ' six minutes at 
the station for shifting the trucks from one line to the other, 
the practical result would be the transport of one tun of 
gross load per minute. 

The practical concluSions to which the preceding remarke 

point 'are that there exili!ts at the present time, in good work
ing order, a rapid and efficient means of transit for parcels 
between one of our leading railways and the Post Ofllce, 
with an intermediate station .  The system is now open to 
the public for the conveyance of goods, and the public are 
availing themselves of the benefit it confers. The compara
tively limited extent of the district served means, of course, 
for the prelilent, proportionately limited commercial results. 
It remains, however, for the Pneumatic Company to prove 
the soundness of their scheme by regular systematic work
ing, and so to gain the confidence of the Postal authorities 
and the railway companies, to whom the pneumatic tube 
should prove a great boon. Useful as the system is as at 
present arranged, it requires but slight extensions to very 
materially increase that usefulness. It has already one of its 
termini at the Euston Station, and the proximity of the 
Midland and the Great Northern Stati()ns at once suggests 
short extensions to both of those points. Again, the relative 
position of the Holborn Station with that of the South 
Eastern Railway at Charing Cross, and of the Post Office 
station with that of the same railway at Cannon street, 
would render an extension in either of these directions no 
very difllcult matter, while all parties would apparently be 
benefited by the result. Then there are the district offices 
of the pbstal system, most of which might be placed in 
dlrect communication with the' chief office by means of the 
pneumatic tubes, in the same way that, to some extent and 
by means of small tubes,  the postal telegraph ofllces are con
nected at present time. Should the satis factory results of 
of experimental working be borne out by the practical trial 
the system is now undergoing, there appears to be no reason 
why it should not be generally extended to all parts of the 
metropolis and the suburban districts. 

------------4.� .• � . •• ------------
Railways In Gl'eat Britain and the United States. 

The recent financial panic in the United States has natur
ally directed much attention to the railway system, which 
has been accused as the cause of all the disasters. It is not 
within our province to enter within the mere financial ques
tion, except so far as engineering enterprise may bear on H. 
The object of this article is chiefly to examine into the sta
tistical history of the system, compared with our own, in 
regard to construction, population, commerce, etc. , and thus 
to give prominence to certain facts which, so far as we know, 
have not hitherto been placed in s uch a position for the pro
fessional and general reader. 

In 1830, there were but some 23 miles of railway existing 
in the United States ; and at the end of. 1872, there were 
67, 000 miles in existence. 

In 1870-72 nearly 20,000 milQII were constructed, or consid
erably more than the whole railway mileage of the United 
Kingdom at the present day . 

The above statistics bear a striking contrast in rapidity of 
progress when compared with the extension of the British 
railway system. For example, in 1842 we had but 1857 
miles ; and in 1870 we had 15,540 miles, nearly. Between 
the end of 1864 and the end of 1872, the increase in the 
United States lines was about 33,000 miles, or just about 
double the total of British railways existing at the end of 
1870. In !>ther words, American enterprise had constrncted, 
in eight years, double the millmge that we have effected in 
about forty years. 

Next comes the question of the comparative cost of the 
two systems, and this is one of great importance in an engi
neering point of view. We are as nearly correct as we can be 
in stating that, while our 15,540 miles of railway involved 
by the end of 1870 a capital of $2,650,000,000 ,the 67,000 
miles of United States railway cost only $3,150, 000,000. 
The ratio of mileage is as 1 to 4 '31 ; it consequently follow� 
that, if the cost of the United States lines had been per mile 
the same as ours, the capital they would have involved 
would have amounted to $11.421,500,000. Taking the subject 
in another point of view, we shall find that, if the cost of 
our lines had been in the same ratio as that of the American 
lines, our expenditure would only have been some $730,000,-
000. Taking the cost per mile, the United States lines aver
age 47,000, and here the contrast with us is velY great. The 
cheapest constructed line in this kingdom is the Highland , 
which cost $61,300 ; the average is about $ 180,000 per mile. 
This would have confirmed our previous estimate of the 
cost as being over four tim"9 that of the United States, had 
we included shorter but more exppnsive lines in the Ur.ited 
Kingdom. These figures have ' crtainly a startling appear
ance, anJ this is increased if we take into consideration the 
difference of dividend that would have accrued to British 
shareholders had it been possible for the English lines to 
have been so cheaply constructed ; but in considering this 
matter,the far larger proportion of single lines in the United 
States must be born in mind, while it must be remembered 
that the station buildings and general fixed plants of a large 
proportion of the oheaper American lines are such as would 
be quite incompatible with the trafllc to be accommodated 
here. 

In respect to the engineering department, the advantages 
the Americans possess are very great in the majority of 
cases. Stone and iron for solid work, and brick where it is 
easily procured, are the sole materials employed by us. In 
America, on the contrary, wood, which can be obtained at a 
much lower rate, was at first almost universally employed 
for bridges. stations, and oLher constructions. Another poin t 
of great imporbance is the fact that, while the great majority 
of American railways are only single lines, ours,with scarce
ly an exception, are double lines and now tripl') lines, as 
on the London and North Western, are becoming common 
where great trafllc exists. The (lOst of earthwork of all 
kinds, bddg6l!, etc. , incfe&aell g'l'eatly with the increased 
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width, and the cost of the single lines would be much less, It has already been discovered that, in order to escape dan
even if labor and material were at the same price in each ' ger, it is preferable to temper the steel a little softer and af
case. Pr .. ctically, the United States traffic is moderate, and terwards to reheat more slightly. The author has succeeded 
spread over a large area of line, while ours is enormous, and in producing the:combined effects of temper and reheating in 
spread over a very limited area. Hence, with us solidity one operation, and of removing as far as possible the chances 
and durability are of absolute importance, qualities which, of flaws. This is done by hea,ting the water, into which the 
as a rule, do not distinguish American railway construc- red hot metal is plunged, to 55°. Tempering in hot, or even 
tion. boiling, water modifies soft steel containing from two to four 

Sleepers are an item of serious cost also with us ; and the thousandths of carbon. This process augments its tenacity 
geological l:ltructure of our islands . is  such that cuttings, em- and elasticity without sensibly altering its softness. The tex
bankments, and tunnels are of constant occurrence, a level ture is changed and becomes fiberous, even if previously 
piece of line, except in the east of England, being of very crystaline. The:author's method for restoring burnt metal 
rare occurrence. In the United States,  on the contrary, the is likewise to plunge it at a red heat into a hot liquH. 
contracted contour of our country becomes expanded. Level Ibid. 
plains are of enormous extent. ; and if there are obstacles, New Dyeing Reclpel!l. 

[ReImann', Filrber Zeltung . ]  such as hills and mountains, the cheapness of land and con
struction permits a detour which would be simply ruinous, if 
not impossible, with us. 

An interesting question, and one of great importance, as 
effecting railway enterprise, is that involving area, popula
tion, and commerce ; and in this the comparisons between 
the United States and ourselves is remarkable. In 1861 our 
population was 29,321,288 ; in 1860, that of the United States 
was 31,443,321. In 1871, ours was 31,817,108, and that of 
the S tates in 1870 was 38,555,983. The latter, therefore, in
creased by seven millions, while our increase in the s&.me 
period was about two and a half millions ;  the American in
crease was thus nearly three times that of ours. Comparing 
the respective areas, ours is 121,115 square miles against 
3,034,459 of the States (exclusive of Alaska), of which about 
one fourth only is under civilization ; but this area is six 
times that of ours, say 750,000 square miles. Our ratio per 
square mile is 250 persons against about 51 on the limited 
area just estimated. It results that, while both goods and 
passenger traffic is carried on in a compact area with us, the 
reverse occurs in the States. If precisely the same traffic 
took place for an equal population, at the same cost of ma
terilll, wear and tear, etc. , in both countries, it is evident 
that the States lines would be ruinously expensive. But for
tunately for them the general cost of management and re
pairs is much less. 

The management of the United States railways has been 
a subject of much complaint; and blame has been cast alike 
on engineers, directors, and other officers of the companies. 
We are not disposed to dip our hands into dirty water, of 
which abundance has been scattered about lately. 

On the othel." hand, however, the resources of the country 
are enormous. Generally the soil is of inexhaustible fertil
ity for the growth of corn, cotton, tobacco, etc. The forest 
districts afford endless supplies of almost every kind of use
ful and ornamental woods. In the mineral kingdom few 
valuable products are absent ; coal, iron, copper, lead and 
most metals being found in abundance and frequently of the 
richest ores. All these natural products will tend to foster 
rail way enterprise ; and if this, in future, be restricted in its 
extension to the actual wants of the country, instead of its 
supposed distant necessities, it is impossible but that rail
way enterprise in the States can be other than of the most 
proB:table and prosperous character at no distant period. 
Engineering. 

. ------------�.�.�e�.�. __ -----------

Gas Purifier and Mixer. 

M. D. Colladon says : Gas requires to be freed from particles 
of solid matter, naphthalin, coal tar, ammoniacal salts, etc. , 
as well as from gases such as carbonic and sulphurous acids. 
For washing it, vessels have been employed similar to 
Woolf's bottle, in which the gas traverses water or a suitable 
solution through a metallic network, in the form of bubbles 
or continuous currents. This arrangement is insufficient for 
working on a large scale ; because the bubbles of gas take 
a spherical form, and consequently present a minimum of 
surface for a maximum volume. 

Further, this method requires a decided increase of pres
sure, which is inconvenient. The chemical cascades, in which 
the gas passes upwards through a fine rain of the wllshing 
liquid, act much better, but they require too large a quantity 
of liquid. Coke towers (scrubbers) produce a more complete 
effect, but the action is very irregular. The new mechanical 
washing apparatus has the advantage of producing very 'pow
erful action without requiring large dimensions. At Geneva 
it yields coal gas, superior both in ill uminating power and 
in a sanitary poiut of view. Less purifying matter is also re
quired than on the old system. The same apparatus will 
doubtless prove useful when i\is required to saturate a gas 
with the vapors of a liquid, for example, hydrogen with the 
vapor of petroleum. The system rests on the principle tbat 
the best arrangement either for washing a gas or saturating 
it consists in making it strike, in the form of currents as thin 
as possible, against solid walls kept perpetually moist. The 
currents are broken against these surfaces, and are prevented 
from moving on in a straight line. The gaseous particles are 
thus always kept in a rotatory movement, and are pressed 
against the moist walls, so that they either absorb the snb
stance diffused over these walls or may deposit there a part 
of their own substances, according as it is required to saturate 
the gas or to wash it.-Ohemical NewlI. -Comptec Rendu8. 
New Method oC Tempering St.eel and Regenerating 

Burnt Iron .  

M. H. Caron says : A piece of  IIteel is generally tempered, 
and then reheated m.ore or less according to the hardness 
nq the elasticity which it reqnires to receive. The dry tem
per, as commonly praetioed, that is to say, plunging the red hot 
metol into !lold water, has the dl'awb�(lk of developing llfacks 
all4 PfeviC1lI11 lnjunouli to its tenacity. lleh@ating dOllS not re" 

move thelia $lILWS ; and subsequeptly. on use, thslil iSBures, 
though invisible it first, lncrOOIre Bond t.erminn,til ill frllcturee 

This number contains a recipe for a safflower rose on -glazed 
calico. The dressing consists of 50 1bs. of wheat stal."ch, 20 Ibs. 
of wheat flower, 4 lbs. of white wax, and 6 lbs. of cocoa nut 
oil, a little sulphuric acid being added to the water in which 
the starch is mixed. 

There are also recipes for light and deep Prussian blues on 
glazed calico ; for a green (6£.tracts of indigo and of quercitron) 
on jaconnet ; a peach wood crimson on glazed calico and jacon
net ; a brown on calico with Bismark brown and magenta ; 
a gray drab on wool ; and a scal."let on woolen cloth and fie.n
nel ; also a blue (wluble aniline blue) and a coffee brown 
on plush ; a violet on woolen yarn. The mordant in this 
case consists of 1t ozs. of tannic acid, dissolved in hot 
water in which t oz. of Marseilles soap is next dissolved ; 
t oz. , rape oil is next added, and stirred up till it forms an 
emulsion. The iiquid is used at 167° Fah. The bleached yarn 
is worked in this mordant lor fifteen minutes. and then with
drawn. The coior bath, at the same temp�rature, is pre
pared with 5 oz�. of alum and the clear solution of 1 oz. of 
methyl violet. 

There is also a prescription for a light green on cotton yarn, 
the color being methyl green fixed with tannic acid. 

The editor gives a recipe for a brown on shoddy contain
ing a mixture of cotton, called on the continent velour. 
To 100 Ibs. of this material, make up a bath of 30 lbs. of 
fustic, 3 lbs. of alum, 2 lbs. of prepared tartar, and 1 lb. 
of blue vitriol, in which the shoddy is boiled for half an 
hour. To the same flot are then added 1 lb. of chromate 
of potash and ! lb. of aniline red. ruby, or aniline crim
son, .known on the continent as rosain. The dyeing is 
carried on at a gentle boil, and turmeric added to modify 
the shade. Logwood may be used, if needful, to dark
en. Aniline, is refu�e magenta ; it is dissolved in hydro
chloric acid and boiled in water previous ; to use.-Ohemical 
New8. 

• • •• • 
Alleged Presence oC Iron Filings In Tea. 

In several cases of prosecution under the adulteration act 
which have recently been reported, the analyst has been able 
to demonstrate that a magnet thrust into a specimen of tea 
would attract certain particles which were stated to be iroll 
filings, and held to be indisputable proof of a fraudulent 
admixture. That this inference is necessarily correct has, 
however, been disputed in more than one quarter. Mr. 
Treffry, of Exeter, England, writing to the Groeer, asserts 
that the mineral matter found in tea is not iron filings but a 
native magnetic oxide of iron, and he states that " it is pro
bably titaniferous iron sand, which is very abundant in 
China. "  Mr. Alfred Bird, F. C. S. , of Birmingham, says 
that he has separated particles of mica and quartz from the 
magnetic oxide of iron found in tea,his inference being " that, 
as m�netic oxide of iron forms part of the soil of China, it 
would rise with the dust of the country, and coming in con
tact with the damp leaves would adhere to them when they 
are dried, and thus make the dried leaves stick to the mag
net as if there were iron filings mixed up amongst them."  
Specuiative, to say the least, as  this may seem, i t  would ap
pear to recaive some support from an experiment made , by 
Mr. Bird upon some French bean leaves grown in his own 
garden. One hundred grains were dried, and upon testing 
with It magnet w ere found to be attracted by it in a similar 
manner to that reported of some specimens of tea leaves. 
A closer examination of the matter adhering to the leaves 
showed that it was magnetic oxide of iron, and 0 ·02 of a 
grain was ebtained from the 100 grains of beau leaves. An 
investigation of the black mold of the garden in which the 
plants were grown showed that it contained an abundance 
of magnetic oxide of iron. 

If all that the opponents of the adulteration act say against 
it were true, it would be but little to be able to reply that it 
is not an unmitigated evil ; but still it is a fact that the act 
has given a great impulse to the investigation of food sub
stances, the benefit of which must appear in an acquisition to 
our store of knowledge respecting this' important subject. 
For even should Mr. Bird's speculations prove correct, it 
would not be the only instance that has recently come under 
our notice where the presence of a gross adulterant has been 
alleged upon insufficient grounds. -PharmaclJuti�a� Journal. 

• • • • • 
DENTIST'S SOLDERS. -I. H. P. says : For gold solder, use 

8 grains American silver coin and 4 grains best copper wire 
(or copper from an old style cent) to each pennyweight of 
gold plate of the same fineness as that to be soldered. For 
silver solder, use 8 gtl1inS llest prass wire to each penny
weight ot sUvar <lom.' Melt with bora�, cool, and roll into 
plate. 

.. , e . ",  
'.I.'Hlll Haosae tUllllel aljgnment prove:!s to have been very 

Itccura1ely made. 'fhe eno, in vertical alignment was only 
nine:! iI�teelllhs of an in®, and that in the level wail one inch. 
and � hll,u. Thill l'tIl'lult ill 'vm ore\Utlble tQ � �il�e�l's, 

SCIENT IFIC A N D PRA CT ICAL INFORMAT ION. 

A NEW WEATHER VANE. 

The old weathe�cock h8.l3 three essential fauUe ; it indi
cates a direction when there is a dead calm, it gives no 
means of learning the force of the wind, while it fails to 
show the true course of the same, by exldbiting merely its 
horizontal component. M. Tany proposes the arrangement 
to be attached to the ordinary lightning rod. Just above a 
suitable shoulder on the latter is placed a copper ring, 
grooved and made into a pulley easily rotated in a horizon
tal plane. Around this passes a knotted cord , the endR of 
which are secured to the extremiti"ls of a short stick or 
metal rod, to which is secured a simple strellmer. Thus 
constructed, the vane indicates f. calm by falling vertically, 
and besides shows the strength of the wind by being blown 
out more or less from the lightning rod. As is evident, it 
is capable of motion in every direction, so that if there ex
ist in the wind an upward tending vertical component, the 
same will be shown. 
NEW MODE OF SHOWING NODAL POINTS IN SOUNDING TUBES. 

Bourbo uze proposes, as an improvement upon the Krenig 
capsule generally used for the above purpose, the employ 
ment of a simple membrane of rubber on which is attached 
a very light silvered mirror which oscillates with it. If 
rays from a luminous point be reflected upon the mirror, and 
the image passed through a lens, the image is lengthened, 
and often transforms itself into an ellipse. It reaches its 
maximum elongation when th@ mirror is placed at a node, 
but retains its immobility when reaching the points corres
pending to ventral segments. The device, it is stated, can 
be placed at the extremities of Helmholtz 's resonators, or 
of the rubber tube attached to these instruments, and the 
mirror vibrates when a mixed sound is produced, containing 
the note proper to the resonators, to which it is applied. 

AQUEOUS EXHALATION OF PLANTS; 

M. Barthelemy, after a series of experiments on the above 
subject, concludes that in plants there is an insensible ex . 
halation throughout the entire cuticular surface, through 
the medium of a true gaseous dialysis ; that there is an 
abrupt emission of saturated gases which escape by breath
ing apertures when the plant is submitted to a rapid eleva
tion of temperature, especially when under a bell glass ; and 
that there is finally an accidental exudation, the result of 
defects in equilibrium between the absorbent action of the 
roots and the work in the aerial portions for the fixing of 
the carbon added to the elements of the water, a labor 
which cea,ses when light disappears. 
SIMPLE METHOD OF DETECTING ADULTERATION OF WINE. 

Into a small quantity of the wine to be tested, says Le 
'l.'emps, drop a piece of potash. If no deposit is formed, and 
the wine assumes a greenish tint, it has not been artificially 
colored. If, however, a violet depoeit appears, elder or 
mulberries have been used. If the deposit be red, the adul
teration is sugar beet ; if violet red , campeachy wood ; if vi
olet blue, privet berries ; if clear blue, coloring matter ob
tained from sun flowers. 

IMPROVEMENT IN PHOTO-LITHOGRAPHY. 

M. Paul proposes the substitution of albumen for gelatin 
in the bichromate process. The paper is covered with a thin 
layer o f  albumen, to which a concentrated solution of bi 
chromate is added. Aftbr sufficient exposme under the 
negative, the sheet is covered with lithographic ink and 
then immersed in cold water in order to d.issolve the unal
tered albumen, which is removed by fine sponge. A very 
clear image, it is said, is thus obtained, ready to transfer to 
the stone. 

PHYSIOLOGICAL PROPERTIES OF CAFFEIN. 

The physiological action of coffee, according to MM. Au
bert and Haase, should not be attributed to caffein, but to 
other principles. .Ail injection of 0 ·6  cubic inch of coffee 
containing 0'6 grain of cafl'ein killed a rabbit in a very short 
time, producing acceleration of tlie pulse and respiratory 
organs, uneasiness, and finally convulsions. An injection 
of 0 '75 grain of pure caffein, however, did not produce death 
nor even any symptoms of sickness. An infusion of 770 
grains of very hot coffee, corrQsponding to 6 ·3 grains of caf
fein, acts upon a man far more intensely than a stronger 
dose of pure caffein. Headache, vertigo, trembling, and 
similar symptoms are produced, which last upward of four 
hours. Coffee extract, deprived of caffein by chloroform and 
injected into the j ugular vein of a rabbit, causes strong con
vulsions, but never tetanus, lIuch as is produced by an over
dose of caff�in singly. 

. . . , . 
JAMES VICK, the Rochester (N. Y. ) seedsman and florist, 

informs us that he manufactures and sells the tent roof gar
den chair illustrated in this journal some time ago. It will 
be remembered that we recommended its introduction in 
this country. We are glad that our suggestion has been an
ticipated. 

• ••• • 
MR. A . . PELL desires such of our readers as have old num

bars of the SCIENTIFIC AMERICAN which they do not want, 
to Bend them to No. 18 East 30th street, New York city. 
Any papers sent will be distributed in the Bellevue Hos
pital and other charitable institutions, whflre they are fre
quently asked for and eagerly read by the patients. 

• ••• • 
A S'1'RO�G colony of bees has been known tv build one 

hundrell square inohes of comb in twenty-four hours ; at 
that late, over sixty sheets of comb a foot square could be 
conlltru.ctod in throo months, The Annal8 of Bee Culture, 

mention. a swarm that built nine sheets of comb. te� py 
t'h1rteorl mo��s. iu tell ,�VI, 
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THE CRYSTAL ' SELF·ACTING TABLE FOUNTAIN . 

Nature's OInaments are the standard of beauty ; and the 
more closely art copies her ever varying forms, the higher 
and purer does it become. A spray of ivy creeping over a 
cornice, a handful of flowers, not imbedded in a stiff mass 
but allowed to rest loosely in a simple vase, a jet of erystal 
water dancing and playing like a shower of diamonds in 
some sunny corner, are far more exquisite than the most ela
borate decorations or gorgeous fittings that the most skillful 
of workmen can produce. 

But nature may be assisted by art, so that her handiwork 
may exist in places where it would otberwise be absent ; and 
tne ingenuity of the inventor is not at a · loss to find a '  way 
of bringing into our parlors the beauties which we admire 
in the garden. Such indeed is the object of the ornamental 
little device to which our engravings refer, and by which we 
are enabled to place a miniature fount,ain, with its floral ac
companiments, in the center of our dining tables, if ' we so 
desire it. Apart from its beauty as an ornament, it may 
here be noted that a jet of water in the room tends toward 
moistening the atmosphere, and relieving it of the dry na
ture especially fiue to furnace heat, wbile, besides this, the 
fluid has a tendency to absorb the foul gases due to respira
tion. Hence the invention is desirable both from an !Bsthe
tic and It sanitary point of view, wbile it ha�, as we are in
formed, the further merit of being within a moderate limit 
of cost. 

In our illustrations, Fig. 1 shows the apparatus entire and 
Fig. 2 is a vertical section. There is a pedestal, which may 
be of imitation bronze or any other desired material and 
made in any handsome design. In this is a cylindrical �pace 
in which fits a heavy plunger, A. Through the latter is an 
opening into which passes a rubber pipe, B, of smallerdiam
eter, and which terminates below in a flap valve. The valve, 
however, is pierced, so that tbe opening from the water be
low, through the pipe and to the spout above, is clear. 

To start the fountain, in which clear, colored ,  or perfumed 
water, or even eau de cologne, may be used, the plunger is 
drawn up to the highest position by means of the chains 
which connect with tbe movable metal tulip buds, C. While 
this is being tbus elevated, the water above passes through 
the annular space between the pipe and the periphery of the 
orifice in the plunger, and escapes below, the valve, of course, 
opening downward. The plunger, however, on being left to 
itself, descends by its own gravity, pressing upon the water 
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below, which, unable to ascend through the annular space on, is to press down the thumb piece, as shown in our engraving. 
account of the closing of the valve, is forced through the By this means, the upper ends of the bars are forced apart, 
small central opening in the latter, through the pipe, B, and, and the motion of the gymnast regulated according to the 
finally, out at the spout in a fin!) jet sixteen or eighteen inch- ql1Antity of pressure applied. The inventor also adds hooked 
es high. The basin communicating with the cylinder, of ! 
course, never overflows, and the play of the fountain con- I 
tinues until the plunger has reached the bottom, which, with 
a small jet, occupies a period of about forty-five minutea. 
The lifting of the plunger is very easily done, and is hardly I 
two seconds' work. The glass tulip shown near the jet is 
designed to hold flowers, and the same are also arranged . in 
holders attached to the side of the basin. By being contin, 
uously sprinkled with water, they are thus kept fresh for quite 
a long time. At the bottom is a conduit and cock for draw
ing off the water, and a suitable strainer is provided at the 
jet to prevent the same from clogging. 

The decorations are quite tasteful, and the ornament, as a 
whole, will be a handsome addition to any parlor. 

Patents for the fountain are now pending. For further 
particulars, address the American Fountain Works, New 
Haven, Conn. 

----�-------.�.�.�,�.------�------
COMBINED EXTENSION MEASURING ROD AND 

, DIVIDER. 
The object of the invention h�rewith illustrated is to fa

cilitate the taking of measurements between rigid surfaces, 
and the striking of circles, arcS'. ,ovals, 'or ellipses . . It ap
pears to be quite a handy little instrument, and will doubt.
less prove a convenient device for buil!iers and mechanics. 

There is . a center piece, A, Fig. 1, in each of the two op
posite sides of which is made a dovetail groove for the re
ception of . metallic dovetails attached to the inner sides of 
the extension pieces, B and C. This arrangement is clearly 
shown in section in Fig. 3. Secured also to the center piece 
are suitable bands for holding the extension arms, which 
are provided with thumbscrews, so that the latter may be 
fastened in any desired position. The pieces, B and C, are 
graduated in inches and fractions, so tbat the length of the 
rod inay be at any time easily ascertained . At D is a r� 
movable point secured by a thumbscrew, and at the oppo�ite 

toes to the feet, so that the latter will catch in the tubes be
, tween the hands, and thus give the performances of the 
' figure a more grotesque appearance. This is j ust the article 

to find ready sale during tbe bolidays. 
It was patented November 18, 1873, throngh tbe Scientific 

American Patent Agency, by Mr. Frederick A. Bancker, of 
wbom further particulars may be obtained by addressing 

, P. O. box 180, Brooklyn, N. Y. 

extremity of the apparatus, sbown in Fig. 2, is a simple ar
rangement for holding an ordinary pencil. The mode of 
using the device for striking circles is obvious from our en
graving. ' In making ellipses, the third point is attached to 
the end of the center piece. When not used as a tram, the 
points and pencil may be disposed of in suitable' holes made i 
in the ends of the pieces. 

Patented through the Scientific American Patent Agency, 
November 4, 1873. For further particulars address the in
ventor, Mr. George H. Discher, Mobile, Ala. 

------------_.� .• �. 4_� __________ _ 
The Sea Iflou!;!e. 

The sea mouse i s  one of the prettiest creatures that lives 
under the waters. It sparkles like a diamond and is radiant 
with all the colors of the ' rainbow, although it lives in the 
mud at the bottom of the ocean. It should not have been 
called a mouse, for it is larger than a big rat. It is covered 
with scales that move up and down as it breathes, and glit
ters like gold shining through a flocky down, from which fine 
silky bristles wave tbat constantly change from one brilliant 
tint into another, so that, as Cuvier, the great naturalist, 
says, the plumage of the humming bird is not more beauti
ful. Sea mice are sometimes thrown up on the beach by 
storms.--Hearth and Home . 

• •••• 4 ___ --________ _ 
TOY GYMNAST. 

This is one of those ingenious mechanical toys which 
are sure to amuse and please children of all ages, though it 
it is nothing but an articulated figure wbich, supported 
between two upright bars, goes through a variety of ludi
crous antics. The performer is made of pasteboard, and has 
his legs and arms pivoted to bis body. The bands are kept 
apart by two short tubes through which pass a couple of 
strings which are secured to tbe tops of two bars, A and B. 
Bar A is curved and projects downward into the handle. 
Tbe other, B, is also curved, and its lower end terminates in 
a thumb piece, which enters and is pivoted in a groove in 
tbe upper part of the handle of bar A. 

All that is necessary to do in order to make the figure ex 
ecute a number of astonishingly impossible gymnastic feats 

-------------.�'.�' 4. __ ----______ _ 
MOISTEN!NG DEVICE FOR LAME ANIMALS. 

Mr. George J. Harris, of New York city, has recently 
patented an apparatus by mealLS of which the legs or feet 
of a horse, or other animal, may be kept moist for any de
sired time. He arranges an .india rubber water bag around 
the neck .and leads therefrom flexible pipes, which extend to 
the legs of the animal. Tbese pipes, at A, are connecteu to 
tubular sprinklers, which are so constructed that tbey can 
be conveniently secured either below the knee or below tbe 
ankle joint. They are also perforated wita a number of 

minute holes, and are enveloped in flannel or other suitable 
absorbent material, so that water or liniment, which oozes 
slowly out, is distributed over the entire surface of the legs 
or feet. 

By this means a sufficient quantity of liquid is supplied 
to keep the extremities of the animal damp for a considera. 
ble period of time ; and when the device is o11ce adjusted, it 
needs no further att.ention until the receptacle is empty. 
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CHINESE FRESH WATER FISH. 

There is a common belief that the queer animals repre
sented in the grotesque designs of Chinese artists are in the 
main chituerical, and have no existence save in the imagina
tions of their delineators_ It is a fact, however, that the 
reverse is, in some instances, the case, and that many of 
these beings really live, though perhaps in a form hardly so 
exaggerated as depicted in the works at celestial art. A 
French pisciculturist, M. Carbonnier, has recently succeeded 
in transporting several strange varieties of fish to France, 
and, as we learn from La Nature, has found it possible to 
acclimatize them, and hence to study their habits of life, re
production, etc. Four species of thesp. odd ' animals are re
presented in the accompanying engraving. The pair near
est the surface of' the water are macropode8, small fish, 
pale gray in color, and, at first sight, having little about them 
to attract attention. As soon as the animal becomes excited, 
how@ver, the long fins on the back and belly straighten out 
and assume a rich purple hue 
tinted with green ; the Ion/;\' 
and fork-shaped tail spreads 
into a kind of fan, and the 
stripes upon the sides of the 
fish become yellow, red, and 
blue, constantly changing in 
color. The scales seem to be
come opalescent, and reflect 
the light with the greatest 
brilliancy, while the eyes ap
pear illuminated with a bluish 
green fire. These beautil'ul 
peculiarities of the fish have 
gained for it the popular name 
of Fish of Paradise. 

The habits of �he animal 
are as odd as its appearance. 
The males take charge of the 
young and build the nest. The 
btter is simply a clot of foam 
floating upon the water, and 
is made by the fish rising to 
the surface and alternately ab
sorbing and expelling air, un
til a littl-e cluster of fine bub
bles, hardly three tenths of an 
inch square, is formed. The 
female then deposits her eggs, 
which are at once seized upon 
by the male, who carries them 
in his mouth to the nest. Then 
he watches their incubation, 
carefully guarding and distri
buting them with wonderful 
sagacity evenly throughout the 
mass of foam. When they 
clot together, he pushes them 
apart with his nose, and, be
sides, keeps up a continual 
mttnufacture of bubbles until 
the eggs are lifted up above 
the water and rest only upon 
their soft couch. As soon as 
the embryos appear, his care is 
doubled. He watches that none 
escape ; and in case some be
come separated, he chases 
them, catches them in his 
mouth, and replaces them care
fully in the nest. If one be
comes inj ured, he removes it 
from the others, and gives it 
a separate air bubble to itself, 
and apparently nurses it until 
it regains strength. 

The macropodes belong to a 
family known as labyrintM
form pharyngitns, and their 
peculiar construction enables 
them to keep their gills moist 
for a very long time. They 
can pass through half dry 
marshes by maintaining their 
equilibrium with their fins and 
propelling themselves by the 
sharp toothed points with 
which the latter terminate. 

The two grotesque-looking 
fish represented in our engra-
ving, just below the macropodes, are of the genus eyprinus, 
and are termed telescope fish. The body is apparently gilded 
on its lower portion and of a deep velvet black above, while 
its form is globular. The dorsal fins are double, and the 
tail extends into a long curved fan. The eyes project some
times as far as an inch and a half beyond the head, and re
semble the lens and tube of a telescope. The habits of this 
strange animal are as odd as i ts shape, and it is said tbat its 
equilibrium in the water is very unstable, so that it even 
swims with difficulty. 

The two species shown near the bottom belong to the same 
genus cyprinu8, aud are known to science as the leuciscu8 
idellus and th!:' hypophthalmichthys molitrix. There seems 
to be nothing extraordinary about the habits or form, and 
the value of the fish lies in its quality as food. Its flesh is 
said to be excellent, and the animal, when adult, often at
tains a weight of fifty pounds. The Chinese raise these fish 
in great numbers in artificial ponds. 

HoW' the Heathen Chlnee catches Fish. 
M. de Thiersant, lately a French consul in China, has pub

lished in France a quite interesting work on piscicultur e 
and the mode of fi�hing in that country. He states, among 
other facts, that over 850 different kinds of fish . exist in 
Chinese waters, many of which afe of species hitherto un
known to European naturalists. Several varieties have for 
centuries been selected as fit for food and cultivation ,and hence 
pisciculture or the ordinary domestic raising of fish, an iudus
try here in its infancy, is far from a novel idea in the Celes
tial Empire. The author presents a vast number of interest 
ing details on h:s general topic, from among which we select 
the following curious ideas : 

The cormorant is largely employed as an assistant to the 
fisherman, and is carefully educated to its work by profes
sional trainers. When thoroughly trained ,a pair of birds is 
worth 40 dollars, the high price being explained by the cost 
and labor of instruction. During the first seven months of 
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its life, the cormorant is left with the flock and is taught by 
its elders how to feed itself on small fish. After that age 
however, a collar is fastened about its neck so that it cannot 
swallow its prey, and to one of its feet a cord some two feet 
long is attached, terminating in a bamboo float. At a signal 
from the fisherman, whose sale implement is a forked stick 
some ten feet long, the cormorants plunge into the water and 
search for fish, each bird, as fast as he catches one in his 
beak, rising to the surface. The fisherman then hooks the 
bird's float with his stick and draws it towards him, taking 
the fish away from the cormorant as soon as it comes within 
reach of his arm. When the fish is very large and weighs 
seven or eight pounds, for example, the cormorants will as· 
sist each other, one catching the fish by the tail, another by 
the head. etc. They rarely catch anything weighing less 
than a quarter of a pound. After every capture a small bit 
of fish is thrown to the bird as a reward, the piece being suffi
ciently little for it to swallow in spite of its collar; Chinese 

fishermen keep their feathered assistants at work as long as 
daylight lasts. Occasional1y the birds become tired and re
fuse to dive, a proceeding which occasions a series of fright
ful yells and beating of the water with a stick by their mas
t!:'r, which frightens  them to such an extent tbat they re
sume labor instantly. This mode of fishing, which is not 
interrupted even by severe cold, is quite lucrative, as twenty 
or thirty birds can readily catch about a dollar and a half 
worth of fish per day. In general the fishermen are asso 
ciated, and the birds belong to a society which marks them 
with a peculiar brand of its own. Oil of sesame is said to 
be the panacea for all ills of the cormorant, which continues 
its career of active work until about ten years of age. 

The Chinese have also queer ways of catching water fowl. 
Sometimes they spread great vertical nets with large meshes 
near -.he surface of the water, so that the wings of the birds 
become entangled therein just before they alight. Another 
arran£,ement ie a sort of net trap held open by the bamboo 

sticks which, wh!:'n the birds 
perch upon them, fall and allow 
the game to become entangled 
in the meshes. Perhaps the 
most ingenious idea is carried 
out by men who enter the water 
entirely nude, wading in up to 
their n ecks. Over the head is 
placed a sort of helmet, which 
is pierced with holes for sight, 
breathing, etc. ; and resting on 
the man's shoulders is a wooden 
shelf on which, just in front of 
the sight orifices of the helmet, 
is placed a number of cups con
taining corn or seed. The bird, 
attracted by the bait, alights 
upon the shelf, when the fowl
er grabs his prey by the legs 
with his hand, d raws it under 
the surhce, and secures it in 
a n 3t bag which is worn about 
his waist. 

Hairy Men. 

Two remarkable instances of 
hairy men arrived recently in 
Berlin. They are Russians, 
father and son , and have exc!ted 
so much interest that Profe'ssor 
V trcbow has delivered a lecture 
upon the phenomenon, an ab
stract of which appears in the 
Bd'inIJurgh Medical .To'urnal. 

'l'hey are peculiarly remarka
ble in ceing edentulous. They 
are not hairy men in the ordina
ry ac�eptation of the term, but 
more resemble some of the 
monkey tribe (the Diana mon
key, cuxio, etc. ) ; while their 
edentulous condition carries 
them yet lower in the animal 
scale. The eldest is a man 
aged over 55, Andrian by name, 
said to boe the son of a Russian 
�oldier from the district of Kos
troma. He was born during the 
period of service of his reputed 
father, and has no resemblance 
to him, to his mother, or to a 
brother and sister whom he pos
sesses. '1'0 escape the unkind 
ness of his fellow villagers, An
drian fled to the woods, where 
he lived in a cave, and was 
much given to drunkenness ; 
even yet b e  is said to live chief
ly on sauerkraut and schnapps ; 
but his mental condition, which 
is truly none of the sharpest, 
does not seem to have suffered, 
and he is, on the whole, of a 
kindly disposition, and affec
tionate to his son , and to those 
about him. Andrian was mar
ried,  and had two children , who 
died young ; one of these was a 
gi-rl rEsembling her father ; but 
of tbe other, a boy, notbing can 

be ascertained. Fedor, the boy, exhibited with him, is three 
years old, and comes from the same village ; he is said to be 
Andrian's son, born in concubinage ; and it is most probable 
that this is the case, as it would be singular were two such 
creatures to originate independently in one small village. 
The peculiarity of these individuals is that they have an 
excessive growth of hair upon one particular part of the 
body, namely, the face and neck ; on the body and lower ex
tremities there is also a stronger growth of hair ; and parti
cularly on the back and arms of the child, there are sundry 
patches of 0'15 inch to 0 '24 inch in diameter, covered with 
soft yellowish white hair 0'12 to 0 '24 inch long. Andrian 
himself has on his body isolated patches strewn, but not 
thickly, with hair 1 '5 inches to 2 inches long. But all this is 
trifling and subordinate compared with the hair growth on 
the face, to which attention is mainly directed. Andrian has 
only the left eye tooth in the upper jaw ; Virchow has not 
stated how many teeth are in his lower jaw, but from the 
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context it is improbable that he has more than his son, 
namely, four incisors. The son has no teeth, hardly any 
alveolar process, and the upper lip is very narrow, so that 
the upper jaw appears depressed ; the father presents the 
same appearance. It is somewhat singular that a similar 
family has long been known to exist at Ava, and was first 
described by Crawford in 1829, and since then by Beigel 
Three generations oHhis family are now known to exist. The 
grandfather, Shwe.Maon, had a daughter Maphoon, and she 
again a son, all of whom present precisely the same pecu
liarities as in the family of Andrian, not only as to the 
growth of hair, but also as to the teeth. The grandfather 
has in the upper jaw only four incisors, in the lower jaw four 
incisors and one eye tooth ; aud these teeth did not appear 
till he was twenty years of age. Maphoon has only four 
incisors in each jaw ; the eye teeth and molars are wholly 
wanting ; the first two incisors appeared during her second 
year. The peculiarity of the hairiness in these individuals 
is of the same type as in Adrian and his son, in whom every 
part of the face and neck, usually only covered with lanugo, 
is covered with long hair, the very eyelids being so covered, 
the eyelashes being normal, while flowing locks come out of 
both nostrils, and also out of the rneatu8 auditoriu8 exte'l'nu8. 
At first sight, the 'occurren.:e of two such families in two 
such distinct parts of the world, seems to point them out as 
" missing link� "-as the unreformed descendants of an 
earlier race of man. And our thoughts a re carried back to 
the Ainos or haIrY Kuriles, who are believed to be the re
mains of the aborigines of Japan, and who now inhabit the 
northern parts of the Island of Yesso and the southern part 
of the island of Saghalien. At first these aborigines were 
stated to be as hairy as our wild men ; but from more accur
ate information, obtained by the Berlin Anthropological So
ciety through the German resident Herr Von Brandt, accom
panied by numerous photographs and Japanese pictures of 
these Ainos, and from an examination of a IiIkull recently ob· 
tained through Privy Councillor Von Pelican, Virchow is able 
to state with positiveness that, neither in respect of ' the 
formation Of hair nor in regard to the teeth , have the Ainos 
any analogy with the Russian or Burmese hairy min. The 
Ainos are certainly hairier on the chest and ext;remities than 
the nations around them, but there is nothing peculiar in the 
distribution of the hair, and the males have hair only on the 
typical parts peculiar to man. There is not a s!;.adow of a 
race conneGtion between the Ainos and the Russian hairy 
men, and only the most prurient imagination could connect 
the latter with the Burmese family. No doubt, careful 
breeding could raise a new race of men from this accidental 
variety, just as various new races of domestic animals, dogs, 
for instance, have been propagated from accidental varie
ties. Virchow, however, believes that the peculiarities, be
longing to the Russian as well as to the Burmese families, de
pend upon idiosyncrasies of innervation, and these upon ac
cidental congenital abnormalities in the trigeminu8, within 
whose domain all these features present themselves, only 
to be ascertained by careful dissection. 

I1nproved ScrubbiuK Brush. 

Carl Herold, formerly of Pittsburgh but now residing with Mr. Vock, 
52 Lndlow street, New York clty.-Thls Invention Is designed to furnish a 
scrubbing brush which contains a reservoir to hold water, soapsuds, or 
other cleansing IIqnld. This reservoir Is In the brush back, In which a 
small air hole Is made, the closing of which by the ftnger, while the brush 
Is In use, wm stop the ftow of the liquid ; or the hole may be provided with 
a valvc . The InIprovement may be applied to blacking bruskes, for which 
It Is especially suitable . Further Information may be had by addressing 
Mr. Herold as above. 

Improved Grain Separator. 

Improved Reciprocatinjf EnKine. 
Samuel J. Jones, Helena ;  Montana Ter.-The piston rod extends through 

both cylinder heads, and disks ftt thereon, one eacll side of the piston, and 
work airtight In the cylinder . On the upper side of the latter are Induc. 
tlon ports for the air, and valves for opening and closing them, which are 
connecte,d by a valve l·od. Short rods project ' lnto either end of the cylln. 
der, by which the levers are thrown to ,work the valves. by means of the 
disks, which strike the rods when forced against the cylinder heads. The 
steam ports are on the lower side as Is also an Injection port for water. to 
condense the steam after having thrown the shuttle to expel the air 
through the clack valves and shift the air valves. Supposing tile engine to 
be standing with Its piston at Its forward end, and the valve shifted to ad. 
mit steam at the front port, the rear disk will therehy be driven to the 
other end of the cylinder. expelling the air ; and just before arriving at 
the piston head. It will strike the short rod at that end. and close the right 
hand air port. and open the left hand port ; at the same tlnIe, lf the Injecting 
port be opened and water admitted, the steam will be condensed and a 
vacuum formed, so that the air admitted will drive the ulston and other disk 
over to the right, with all the force due to tha dlffere�ce of the pressures 
on the two sides of the piston, which, In practice, will probably be about 
twelve or thirteen pounds to the sqnare Inch . At the same time the Injec. 
tlon port should be closed to shut off the water ; then If steam be admitted 
between the rear disk and the piston, It w!ll ,be driven back to the left, ex· 
pelling the air and water at that end, and taking their place to form a vacuo 
um again by being condensed by water admitted ;  so that, as soon as the 
rear disk arrives at the end of Its movement and strikes the rod, the air 
would be admitted behind the piston, and drive It back to the place of be. 
ginning. and so on. 

IInproved 81ltety Valve. , 
James Hoffman, Belvidere, N. J.-A short vertical pipe rises up from the 

top of the steam ch"mber'i having 'a consIderable enlargement ne�r the 
upper end, which Is bored out cylindrically, and. at a suitable distance 
al)ove the bottom, perforated with numerous holes. The safety valve 
proper Is seated at the top of the small bore of the pipe, and Is provided 
with a cylindrical attachment fttted to the bore, as nearly steam tight as it 
can be and work up and down a short distance without friction. After the 
steam has lifted the valve, It cannot escape nntll the attachment rises as 
high a. the lateral holes. By this means, the Ilftlng:of the valve high enough 
to Insure the opening of the escape to the full capacity of the bore will be 
caused. 

Improved Wood MoldinK. 
Leonard Bushnell, New Bedford. Mass.-This Invention consists In a 

wooden or other molding, provided with stamped ornamental fignres Or 
signs In lutagllo, having the sides of the recesses beveled and Inwardly In· 
cllned, to faallitate the operation of gilding. 

Improved Wheel for Vehicles. 
Joseph 1'1. Glover, Freedom, Ky.-An octagonal tube has a screw thread 

cut upon each end, and Is I!ned at each end with antlfrlction metal, to form 
the bearings for the axle. , The two habs have octagonal holes formed 
through thelr:centers, to fit and slide upon the tube ; anil in their outer sIdes 
are formed dovetailed recesses to receive the dovetailed inner ends of the 
spoke., which sre kept In place by plates bolted to the hubs. The Inner 
part of the plates Is rabbeted to receive the'ftange formed upon nnts, which 
hold the hnbs and plates In place, and also move saId hubs and plates ont 
and In. 'rhe corresponding spokes from the two hnbs m�et at their middle 
parts, and their outer parts are connected together. The outer ends of the 
spokes have tenons, which eLter holes In a rim, which Is made convex upon 
It� Inner Side and concave upon Its outer side, which construction prevents 
the wheel from Slipping. By this construction the spokes are shortened by 
spreading their Inner f!)rked ends apll�t by tnrnlng the nuts outward . This 
shortens the spokes ailJi loosens the rim. By turning the nuts inward, the 
inner ends of the forked spokes will be moved toward each other, the 
spokes will be lengthened, anil;the rim tightened. 

Impr.,ved Car Conpling. 
Xavier St. Pierre, Ophir CJty, Utah · Terr.-This Invention consists of a 

pair of spring jaws, side bY,'lde, with heads or enlargements near the front 
end between which a double headed coupler enters . The latter Is secured 
by the heads of the jaws engaging It behind Its enlargement, the jaws being 
conftned against springing open by a forked locking key, which drops down 
with one of Its prongs on each side . The forked locking device Is raised 
and lowered by a handled ellbow lever ; and a catch Is combined with said 
lever, to engage It just aftei,lt has raised the locking device, and hold It np 
until the cars are to be cou,leoj, again. This catch is so coupled With one 
of the Iprlng coupling Jaws that, when It Is swung back by t� lever to al
low It to pas. beyond said catch, the latter Is caused to withdraw the said 
coupling jaw, to allow the coupler to escape freely and uncouple the cars . 
A &prlng is combined with the elbOW lever of the locking device, to Insnre 
the return of the latter to conftne the conpllng jaws when the elbow lever 
Is released by the spring catch. 

Improved Overalls. 

Emil Well , New York city, aSsignor to Stern & Co., of same place .-The 
object of this Invention Is to furnish overallS readily applied Without the , 
use 'of buttons, suspenders, etc., ftttlng the body of the person, and self· 
adjusting to the position of the same. It consists of short elastic bands, 
Inserted and applied Into the band piece 01 the overalls, and closed by a 
common belt buckle, which Is, drawn through a sUt of a ftap attached to the 
lower front edge of the overalls, and covered by the same. 

Improved Appllratus for Puddlin g Iron. 
Joseph Koons, New Auburn, Minn.-This Invention 18 an InIproved grain 

separator, so constructed as to thoroughly se"arate the grain from the straw 
as they come from the thrasher, clean the grain and remove It, and carry 
the straw out of the machine and deposit It upon the stack . The frame of 
the machine Is rectangular in form, and Is Incased upon Its top and sides. 
The frame Is from twelve to fourteen feet long, aDout fonr and " half feet 
high, and from three to four and a half feet wide. Two shafts revolve In 
a side bar, and to each are attached two wheels, which work In circular 
spaces In the caSing of the machine, so that the straw and grain cannot es· 
cape. The Wheels are connected near the rims, at their upper and lower 
parts, by two rods, the pOints of attachment of which form an angle with 
each other of one hnndred and slxt� degrees. The upperrods connect with 
the separating rack, the slats of which are provided with teeth, inClinIng 
forward, so that as the rack moves upward and forward It may carry tbe 
straw with It and may slid. beneath the straw as It moves downward and 
rearward.' By this construction, as the shafts are rocked, the rack receives 
the vertical and horizontal movements necess.,ry to properly separate the 
grain from the straw and carry the straw forward . To the lower rods Is 
attached the conductor which receives the grain from the rack and con· 
ducts lt to the sieves .  To the forward end of the condnctor are attached 
ftngers to break up the sheet of grain as it falls to the shoe or sieves .  The 
conductor has the same vertical and horizontal movement as the rack. By 
suitable mechanism, the horizontal and vertical movements of the rack and 
conductor may be regulated at wlll. This adjustment enables the forward 
movement of the str .. w to be accelerated or retarded, as reqnlred. 

Joseph Davies, KnOXville, Tenn.-On the rod or shaft of the pliddUng tool 
Is a pulley for revolving It. The pulley is fitted by a jonrnal at one end in a 
bearing In a standard, and the shaft is fttted in the pulley so as to slide free· 
Iy endwise, and has a long key or spline working In a groove In the pulley, 
to be revolved at the same time. The standard Is jolnt.ed to a section which 
Is seated by a collar on the bench, and has a cylindrical extension paSSing 
down through a long slot In the bench top, which Is secured by a pin. The 
bench ranges parallel with the front of the Inrnace, and Is pivoted just 
above the ground so a. to swing toward and from the furnace. The handle 
portion of the puddling too! rod does not revolve with It when held by the 
attendant for directing the tool. It will be seen that the tool can be moved 
in and out by sllding in the pulley In which It Is supported ; also ,  by.swlng. 
Ing the bench forward and backward on the pivots, that it can be swung 
horizontally on the bench by turning the section of the support, and that It 
can be shifted along the bench parallel with the furnace, and thns all nec· 
essary movements can be made to work the tool In all ' parts of the furnace 
to manipulate the Iron for puddling and balling. 

Improved Portable Stove. 

Improved Corn Planter. 
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Improved Horse Power. 
John S. Tadlock, Belmont. Texas, assignor to himself and J. M. Howell, 

same place .-Thls Invention relates to railway horse powers ; and It con. 
slsts of cog wheels on the drums over Which the .endless chllin travels, gear
Ing with large multiplying wheels, one on each side of the chain. Between 
these wheels Is a drum on the same shaft, on Which the chain rests, so as to 
be carried In returning to the upper side ; and the multiplying wheels are 
geared with a counter shaft having pinion. and transmitting pnlleys , from 
which the motion Is taken by belts. The frame supporting the endless 
chain rests by the wheels of its drums on the large multiplying wheels, and 
can be shifted so as to ascand from either side to run the machine In either 
direction, and to change the Inclination for varying the speed. The drums 
of the endless chain are welgbted to prevent them from jumping out of 
gear with the multlplytng wheels. 

Improved Apparatus for Filling Cans with Tomatoes, etc. 
Charles S. Bncklln, Red Bank, N. J.-There Is an Incl!ned tube , toperlng 

or funnel.shaped, at Its lower end, which terminates in a small pipe. An 
adjustable can holder Is placed In front of the end of the tube and provided 
with a movable cut·o1r plate. In the tube Is a piston, connected with a 
counterpoise. The tomatoes beIng placed In the receptacle through a suit
ably arranged hopper, the piston, being causod to descend by preSSing a 
treadle, forces the contents out of the tube and Into the can . When the 
latter Is full, the cut·offplate Is placed so that its opening no longer corre. 
spond. with the end of the tube, so that Its 80lld portion prevents the 
escape of the tomatoes after the can is removed. A trough 1£ placed In 
uch a position as to  receive any of the substance being canned that may 
escape from the tube, or may be spllled whUe ftlUng the cans, and conduct 
It to a receptacle placed at the rear of the machine. 

Attachin" Stereotype Plates to Blocks. 
Marsha[I J .  Hughes, New York clty.-A stereotype plate Is cast on and 

around a wooden block or blocks, and thus attached thereto 80 that, when 
an Impression Is taken, it can be " locked up" � Ithout the delay and pre. 
lImlnary labor required to attach the ordinary stereotype plates to blocks 
or backing. The Invention I. Important to printer • •  e s ,. eclally to proprie
tors of country jou�nals and others who use selected matter, also to adver. 
tlsers In genera!. 

Improved C otton Chopper and Cnltivato •.• 
Mansfteld L. Nearn, Douhle Brldges,Tenn.-Thls InVention Is an Improve

ment lil the .,mode ,of attaching shovels to the standards of cultivators 
more especially those employed lil cotton culture. The Invention conslst� 
in forming two parallel vertical slots In the shovels. through which bands 
or straps of sheet 'metal are passed, and In forming notches or receSSGS In 
the sides of the standards In which: .ald bands or straps are laid and 
secured. 

Improved Car Coupl injf. 
Will1am R. Coovert, London, Pa .-This Invention Is an Improvement In 

the class of car: coupllngs formed mainly of arrow·headed links or draft 
barB, and p!voted latch blccks engaging therewith.' Tile Invention consists 
In connecting a draft bar to a plvo�ed block having a ratchet mechanism 
for elevating It, so that the pin which connects the two will be disengaged 
from the drsft Dar when the pivoted block Is raised. • 

Improved Farm Gate. 
Jacob C. Rohrer, Gomer, Ohlo.-The frame consists of two vertiea! side 

pieces, of which the stronger piece Is placed sidewise of the main post of 
the gate, turning with Its lower end In a recessed block which Is set 
securely Into the gronnd. The upper part of the piece Is recessed and 
turns In arm., which are applied to the top of the main post. The two ver. 
tical pieces are laterally connected by a .  top piece, diagonal brace .  and 
horizontal piece. The vertical pieces, and "Iso the dI .. gonal brace, are re
cessed snfilclently for the passage of the horizontal piece. . The upper 
piece of the gate Is carried by rollers, so that the gate slides easl1y In the 
frame forward and backward. The vertical end pieces limit the extent of 
sliding the frame. being, however, so constructed that that part of the gate 
which extends beyond the stronger piece balances the fore part of thB gate 
and frame, so that the whole gate swlDgs readily and easily In bearings. 
Improved Composition for Removing Incrastatiou in Boilers. 
Charles Burfttt, New Wimbledon, England.-The compositIon Is made In 

three different forms-that Is to say, In block, In liquid, and In paste . 
The block composition Is compounded of oak gaUs, Australlsn bark, soda , 
glue, IrIsh moss, and filtered w!'ter ; to be set by the application of 1700 of 
heat. Into the vessel In Which the above Ingredients are mixed Is put a 
small quantity of arsenic . The liquid composition Is oak galls, Australian 
bark, soda, Irish moss, and filtered water, boiled together for three hours . 
The paste composition is oak gaUs, Irish moss, Anstrallan bark, soda, and 
ftltered water, boiled to 1200 • lTannlc acid frolD vegetable matter Is ftnalJy 
added .  

Improved Shavinjf Mng. 
Andrew J. FUrl and Walter C. Knans, Boonsborongh, Mo.-Thls lnven. 

tlon Is an improved shaving cup, so constructed that the water may be 
warmed and kept warm by a small lamp connected with the cup Itself. A 
suitable chimney, as well as receptacles for brUSh and soap, ls provided .  

Improved Glove. 
Thomas G. Foster, Gloversville ,  N: Y.-Thls • Invention relates to gloves 

made of buckskin or other material; and It consists In the palm side and 
ftnger pieces eut In a single piece, with the finger and thnmb pieces sufil. 
clently long to turn over the ends ' of the ftnger and thumb, and be at. 
tached to the material on the back. 

Improved 'Overflow Alarm. 
Thomas Mayes, Albany, N .  Y.-The alarm mechanism may be orany snlt

able kind .  There Is .. lever for holding It when It Is not required to be 
sounded, and a catch for tripping said lever. A fioat Is arranged In the 
drip pan to disengage said lever when the ftuld rIses In the paR nearly to 
the point of overftowlng. It Is proposed to nse a tilting pan to raise the 
lever by receiving the drip from another pan upon it, the said tilting pan 
being weighted so that the drip fa \ling on It at the other side of the ful. 
crum will raise the trip latch. 

Improved Composition tor Pnrifying Illuminating Gas. 
Samnel P .  Parham , New York clty.-Sawdnst Is mixed with lime, to 

which a solution of copperas In water Is a dded, and tbe same, together 
with oxide of Iron, thoronghly mixed and stirred, prodUCing thereby a 
reddish brown composition. This composition is placed Into large purl
fters , whIch are alternately bronght Into use, so that the contents of one 
maybe taken out, and, by exposure to the air, be revived and charged 
again, tlll gradually, by long and repeated use, the absorptive power Is ' 
spent . The sulphureted hydrogen gases are distributed and absorbed In 
such a manner by the composition that no annoying smell Is noticeable at 
aU, and the gas Issues from It purer than from the lime purlfters. 

Inventions Patented In England by Americans. 

[Complled from the Commlsslouers of Patents' Journal.) 
Charles Hutchins, Auhrey, Kali . ,  assignor to hlnIself and Abram Large, of 

same place.-The seed·dropplng mechanism consists of a slide which moves 
, In guide slots o! the hopper, at the Dottom of the same. The slide Is ar· 
ranged with a band sprIng. to whl<!h Is connected a lug which Is acted npon 
by knobs attached to the spokes of the wheels, according to the distance at 
which the corn is to be planted. The knobs carry the spring and slide for· 
ward, and drop the seed InsIde of plow to the grounti. A. soon . al the 
spring is released, the slide closes the hopper tlll actuated again by a knob. 
Cross ple�es are attached to the clrcnmference of wheels diametrically op· 
posite to the knobs, for the purpose .. f marking the exact place at which 
the corn has been dropped. The drl,ver Is thereby enabled to see at any 
time whether he is planting In rows or not. As soon as he ftnds himself not 
exactly In lIue, he can, by plaoing his foot on the lever, ralse the front 
whQels On the pIvots, sn<t regulate the planting by simply turnIng the 
wheals forwllfd Or baol!;wapd, wlllqq allows )lim to plant 8S stl'llight one WilY 
a. tqe other. The broad OQn�V� hind whet ls are placed back of the plOW8, 
'lIbd servo to oover the OOrn <trQppe4 11\ tile furrows. By means of a lever 
which Is OPOl'&tad by �he foot of tllo dPlver, the plvote<t frame with the 
wheels Is raised. and thereby the planting tuterrnpte4 .� '11'111, III roqutrot 

Rice Moore , Nashville , Tenn.- This Invention relates particularly to the 
arrangement of a damper and apertured horizontal diaphragm In an upper 
chamber of the stove, whereby the eourse of the heat and products of com· 
bustlon Is controlled with reference to their eKect on a culinary vessel set 
Into said chamber. A sman vertical rectangnlar case Is mounted on short 
legs and contains a ftre pot, ftue, oven, and chamber. The fire pot extends 
downward a little belOW the bottom of the other portion of the stove, and 
has a perforated bottom and sides. The combustion chamber extends up 
through the oven space at one Side, and discharges Into the heating cham· 
ber, and a door opens Into It for supplytng the fae! . On the side of the stove 
opposite to the fuel door Is the oven door . The bOiling and stewing ves. 
eels are made long enongh to extend throngh the heatln" chamber Into the 
oven, through the top, to utilize the heat of the ovtn for bOiling, stewing 
etc. A plate Is arranged In the cham.ber, parallel to the top of the oven : 
dividing It horizontally Into two parts. Immediately over the combustion 
chamber said plate has an opening which can be partially closed by a 
sliding damper. By adjusting the damper, a large share of the prodncts of 
combustlo:l w!ll be diverted t o  pass beneath and around the end of the 
plate bofore reaching the ftae, while the remaining portion will pass vertl. 
Clllly iuto the same threugh the openings On each side of the damper. 

From November 15 to November 27. 1878. Inclusive_ 
BOLT MACHINlIl.-A. Wood, Worcester, Ma •• . 

;i�Dr tllo pltutlf .r 11\.'1'1., tftc pi ... to ,"",_ 

Improved Tomb. 

JOlleph C, Taylor, :Qoanoke, Ala .-This Invention has reference to " tomb 
or grave cover Wlllpq l� QOmPosed of a base or pedestal of masonry, lIpon 
wlllcli 18 placed II ilab of artillcial stone resembling marble, formed by 
,moldJng UpOn FJ81d baSI! '" \lOmIlQ,lttoll of hy4fllllUccemoDt, salld, a.nd l\'�t1)r, 
'or t'k.lr 'I1�TtJllflt •• 

BBAKE ,-G. We'tlnghouse, Jr., Pittsburgh, Pa . 
CONOENTRATOR, ETC.-J. A. Peer et a l . ,  San FranCiSCO, Cal. 

CONTBOLLING DBAFT OF LOc"OMOTIVB.-J. RIChards et a!., Philadelphia, Pa . 
ELEOTRIO TELBGRAPH.-J. B. Stearns, Boston. Mass. 
FUBNACE, ETO.-J. F. Harley, Washington, D. C. 
GAS ENGINE.-T. B. Fogarty, Warren, Mass. 
HABDENING STEEL, ETO.-S. S. Lewis (of New York city) , London, Eng 
IRONING MAOHINE .-G. W. Cottingham, Refnito, Texas. 
MAKING IRON, ETO.-H. M. Baker, Wllllam.burgh, N. Y. 
)\fAKING SOREWS.-C . M. Spencer, Hartford, Conn. 
OBGA.N ACTION .-T. Winans, Baltimore, Md. 
NAIL M�CHINE.-Natlonal Horse Nail Company, Vergennes, Vt. 
PIPE TONGS.-J. R. Brown, Middlesex county, MilS •• 
PBESERVING FIBlilIS.-T. SInI, New York city. 
PIiINTING lL\.omNII.-G. l', GordOn. Woodbrl<lge,N. J. 
RAILWAY AND CAlIS.� o. w. Hunt, West }lew Bl'IghtOIl, :N .  Y. 
SRA-PING BOOT SOLB8.-J. B. JohllSOl1, LyUD,':Ma8S, 
W,\,UBl'l\OOJ' 13!19'n, 3TO . .... '. M . •  iMpard, li'.l\' ¥Ofli:.olty. 
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�uSiutSS ana f(ttsoual. 

1'he Uhar(Jefor lnserUon under tltt8 head jiJ 81 a oUne. 

The Universal Hand Planer is recommended 
In most favorable terms by all using them . Saves It. 
oost In FHes and time of workman In a short time. 
Attached to any vIse . Jacob E. Suitterlin,M.nufacturer. 
60 Duane Street, New York 

Wanted, Agents in Foreign Countries, to sell 
my Bolt Forging Machines. J. R. Abbe.Manchester,N.H. 

Wanted to purchase-A small machine, to 
be worked by steam power, for sawIng trees in the 
woods, for fire wood. Address Drawer 49, Post Oftlce, 
Montreal, Canada. 

Machine Manufacturers acquainted with 
Clothes PIn Machinery, address Julius Smith, Rock 
Falls, Ills. 

Wanted-A Manufacturer who can supply 
clean cut paper tape for ." printing telegraph instru
ments . "  Address G. L .  Wtley, 126 East 61st St.,N.Y. city. 

2nd hand Iron Planer for Sale, planes 16 ft. 
long, 42 In. wide . In first rate cohdltlon. Price low. 
Address New Ha ven Manf'g Co., New Haven, Conn . 

I will give $2,000 a year, cash, and furnish 
Horse and Wagon free, and $500 worth of goods, not to 
be paid for tlll sold. An agent wanted In each county in 
the U .  S. Sena stamp to J. C. Miller, Pittsburgh, Pa . 

Rue's " Little Giant" Inj ectors, Cheapest 
'and Best Boiler Feeder in the market. W.  L. Chase &; 
Co. , 93, 95, 97 Liberty Street, :Kew York . 

Wanted-A respon sible Party desires to 
purct:ase Pat(;nts, or manufacture on royalty, House� 
hold articles of Glass or IroD, such as Lamps or l'a.ble 
Furniture . Address P. O. Box 781, PIttsburgh, Pa. 

Flour, Feed , Paint, Ink, and all other kinds 
of Mllls . Ross Bro's, WllUamsburgh, N. Y. 

Brown's Coalyard Quarry & Contractors' Ap
paratns for nolot1ng and convey1ng materlal by Iron cai>le_ 
W.D.Andrews & Bro. 414 Water st.N. Y. 

Millstone Dressing Diamond Machines
Simple, effective, economical and durable, giving uni� 
versal satisfactlon. J. Dickinson, 64 Nassan St. , N.Y. 

Nobody will buy the metal Truss with its 
pitUes8 Iron Finger. The New Elastic Truss, 688 Broad. 
way, New York, holds the rupture easy ttll cured. Pres· 
oure all around the body' 

Buy Mortising- and Tenoning Machines of 
Gear, .Boston, Mass. 

Tool Chests, with best tools only. Send for 
circular. J. T. Pratt &; Co., 58 Fulton St . ,  New York . 

Root's Wrought Iron Sectional Safetv Boiler. 
1 ,000 In use. Address Root Steam Engine Co. 2d Avenue 
and 28th Street. New York. 

Drawings,Models,Machines-All kinds made 
to order. Towle &; Unller Mf'g Co .• dO Cortlandt St .. N.Y. 

2 to 8 H.P.Engines,Twiss Bros.N.Haven,Ct. 
Engines for Sale, Cheap-Three 8x12 hori

zontal stationary ; one 1�x18 i one 5x8. Enquire at Lt. 
Frisbie &; Co . , New HaVen, Conn . 

Wanted-To let three new patents on roy
alty. Machinery popular. Cyrus H. KirkpatrIck, La
fayette, Ind. 

Mining, Wrecking, PumpinO', Drainage, or 
lrrlgatlng l1achlnery, for sale orrent. 'ilee advertisement, 
Anrlrew's pa.tent. tnside palle. 

Parties needing estimates for Machinery 
of any kind, call on, or address, W. L. Chase & Co . ,  
9B, 95, 9 7  LIberty Street, New York. 

At the " Scientific American " Office, New 
York, they use the Miniature Telegraph. It greatly fa
cllitates the transaction of business. By touching dlf· 
ferent nuttons on the desks of the manager, he can com
municate with any person in the estabUshment without 
leaving his seat . SplendId for offices, factories, shops, 
dwellings, etc. PrIce only $5. Made by F. C .  Beach &; 
Co., 290 Broadway, corner -Warren St., New York. 
_ Iron Steam Boxes for Stave Bolts & Veneer 
Cutting Machines. T. R. Batley &; Vall, Lockport, N. Y. 

Boult's Unrival ed Paneling, Variety Mold
ng and Dovetatltng Machine .  Manufactured by B.ttle 
Creek Machinery Company, Battle Creek, Mich. 

We sell all Chemicals, Metallic, Oxides, and 
Drugo ; directions on Nickel. In pamphlet form, we matl 
on receipt of fifty cents ; a Treatise on H Soluble Glass" 
we maH for $1. Orders WIll receive prompt attention by 
L.  &; J. W. Feuchtwanger, 55 Cedar Strcet, New York. 

Wanted-To manufacture, under contract, 
heavy Machinery, Steam Engines, Ore Crushers, &c., &c. 
Address Herrman & Herchelrode M'f'g Co. , Daytoll,Ohl0. 

Buy for your boys, for Christmas, the Tom 
Thumb Telegraph, complete for practIcal use, with bat· 
tery, wIres. keys, and InstrUctions, prJce $3. Neatly 
boxed and sent to all parts of the wOrid . F. C. Beach &; 
Co .• 260 Broadway, New York. See engravings In last 
week's U Scientific American . "  

J!'or Solid Wrougnt-Iron Beams, etc., Bee a.d· 
vertisement. Address 1Jnlon Iron Mms, Pittsburgh, Pa., 
or ltthoorraph. etc. 

For Bolt Forging Machines, !:dolt Holding 
Vises to upset by hand . J. R. Abbe, Ma " chester. N .H.  

Small 'rools and Gear Wheels for Models. 
List free .  Goodnow &; Wlghtman,23 Cornhlll,Boston,Ms. 

Brass Gear WheelS, for models, &c., made to 
order, by D. Gilbert &; Son, 212 Chester St . •  Ph!la., Pa. 

Superior to all others-Limet & Co.'s French 
Files. They are cheaper than EngHsh files. They are 
heavier, better finished, and better tempered. Send for 
9rice·list. Homer Foot &; Co., Sale Agents, 20 Platt 
Street, New York. 

Subscribe for " The Mechanical Advocate," 
Boston, Mass. 

Telegraph & Electrical Inst's-Cheap inst's 
for learners-Models and Hght Mach'y. G. W. Stockly. 
S ec. , Cleveland, Ohio. . 

Dean's Steam Pumps, for all purposes ; En
gines, Boilers, Iron and Wood Working Machinery of 
all descriptions. W. L. Chase &; Co., 93, 95, 97 Liberty 
Street, New York. 

Belting-Best Philadelphia Oak Tanned. 
c. W. Arny, 301 and SOB Cherry Street, Philadelphia, Pa. 

Mercurial Steam Bl ast & Hydraulic Gauges 
of an pressnres,very accurate .  T.Shaw,913 Ridge aV.,Phn. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Emery Wheels and Machinery, 
eeud to the Union Stone CO" BostoD, Mass . ,  for Circular. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 

For best Presses, Dies a.nd Fruit Can Tools, 
BUsS & W!lllams. eor. of Plymouth & Jay,Brooklyn.N.Y. 

Five different sizes of Gatling Guns lue now 
manufactured at Coit's Armory, aartford, Conn. The 
a.rger sizes have a ralige of over two miles. These arms 
are Indispensable In modern warfare. 

Hydraulic Presses and Jacks, new and sec
,nd hand. E. Lyon, 470 Grand Street. New York. 

Damper Regulators and Gage Cocks-For 
the best. address Murrtll & Keizer. Baltimore. Md. 

Steam Fire Engines,R.J.Gould,N ewark,N.J. 

I:».eek� .P&tent D:rop . Press. For cixcul&nl, .d�.J� Milo; Peck '" Co .. New Ilavell, Ooun. 

W. H. H. will find a recipe for blackboard 
composttlon on p .  299, vol. 28.-M. W. s. w1ll find a de
scription of phospkor bronze on p, 997, vol. 29.-A. G.  
can soften lead by melting a little tallow with it .
P.  A.  B .  wlll llnd the proportions of an astronomical 
telescope on p. 279, vol. 27.-J. W.'s explanation of the 
creeping rail dUllculty seems to be a correct one .
C .  P. H. should refer to our prospectus on p .  410 of thIs 
issue, under H Copies of Patents." 

S. W. G. asks : 1 .  In order · to turn the face 
of a circle arm pulley smooth, which side should run to· 
wards the tool, the rounding or hollowing side of arID ? 
2. Which 18 the proper sIde to run a circle arm pnlley on 
a shaft , to make It stand the most work ? A. 1. The 
rounding side. 2. In the other directIon. 

B. C. says : I wish to experiment in making 
a glass composition, and I do not know in what way to 
construct a furnace to hold three or five barrels of roa· 
terial . I want a draft that will canse sulllcient white 
heat, and that wlll allow access to the material in the 
crucIble. If possible. I shonld wish to draw otf the 
meited composltton by means of a slnlce gate .  2. What 
material should I use for the pot or crucible ? A. In the 
manufacture of glass, tlre clay cruciblE'S 8re used, placed 
in a reverberatory furnace . The glass is generally re 
moved by the workmen in small quantities at a time, 
adhering to iron reds which are thrust Into the crucibles. 

J. B. asks : Of what kind of wood should a 
vat to hold stiver solntlon be made ? What shonld It be 
covered with inside, asphaltnm or parallln ?  2. What 
kind of a vat Is reqnired for n ickel solution ? I have 
tried to d Issolve nickel with strong 011 of vitriol and 
water. One pint of ,Itrlel with water has only dissolved 
1 onnce nickel in 14 days, and that Hes at the boLtom In 
powder and not In crystals . A. 1. The trough 18 gener
ally made of pine, and coated with asphaltum, appUed 
so hot that it wtll run freely. 2.  You w!ll find Instruc· 
tlons in regard to nickel plating, on page 266, current vol' 
ume. 

H. C. D. says : Observation has led me to 
belt eve that the earth in its yearly 
motion does not go around the sun .  
I notice that. tile earth's termina 
points of motion are about December 
21 and June 21. The books on astron' 
omy te.ch that " If the earth Is In any 
point of Its orbit, the sun will always 
seem In the oppOSite point In the 
heavens .  When the earth moves one 
degree to the west. the sun seems to 
move the '3ame dlsts,nce -to the cast.' 
Now the sun's apparent term1na 
points of motion are southeast and 
northeast,and the real terminal po ints 
of the earth's motion are southwest 
and northWest . What Is your opln. 
ion ? A. The earth's orbital motton 
could not be arrested or Its dIrection 
changed without vaporizing It by tbe 
conversion of motion Into heat. Ob· 
servo. tions similar to your own were 
doubtless made by the Druids, who 
erected Stonehenge, a circular as' 
semblage of stones, representing the 
year. When it was perfect , the sun 
probably rosc from the top of certain 
altar stones at the solstIces and the 
eqUinoxes, to a person in a certain 
position .  

L. asks : What is the size of 
the largest gnn yet made In the Umted State s ?  A. The 
largest gun made in this country has a bore of 20 Inches, 
and Its soUd shot weIghs about 1060 lbs. 

A. B. C. asks :  1. Can a main belt work on 
the balance wheel of an engine ? 2. What kInd of belt Is 
best ? A. 1 .  Yes .  2. Any klnd of a belt, fiat, round, or 
angular, wHI answer, if the balance wheel is constructed 
with reference thereto . 

J. �. Q. asks : What is. soft iron, used in 
the construction of an electromagnet ? If I want to 
make an electromagnet out of a bar of 80ft iron one foot 
long, does it matter whether it is round, or square , or 
what shape It Is ? Does it make anydltference howlarge 
the bar is ,  whether the l!Iize of No . 16 Wire, or an inch in 
diameter, or any other size ? A. We believe Russian 
Iron Is the best for thIs pnrpose. The bar may be round 
or square . The size of the nar has a. Itrong influence on 
the power of the magnet. The magnetism of cyUnders 
of Iron of equal length, magnetized by currents of the 
same force, and having the same number of windings 
surrounding the core closely, is proportionate to the 
square roots of the diameters or the cyUnder. 

E. A. N. asks : How can I soften chilled castings of Iron? A. We know of no better plan than to 
place the castings, surrounded by saw dust, in an iron 
box, close It up with clay to exclude the air. and subject 
It to a red heat for several hours. The castings must be 
cold before they are wlthdra wn . 

C. H. M. asks : 1. Where was .  the Great 
Eastern built ? 2. What Is metaUne ? A. 1. The Great 
Eastern was bunt at the works of John Scott Russell &; 
CO . , lIHilwan. London. 2. We beHeve the composition 
of metaUne Is kept secret by the manufacturers. It is a 
pressed componnd of which plnmbago Is the base. 

E. E. P. says : I run a boiler which carries 
55 1bs . steam ; I have been using water heated to 1250 
Fah. What would be the savIng In fuel should I nse 
water heated to 210° or 2120 Fah. ? A. In case all the 
other conditions were the same, the saving would be as 
foll@ws : With water heated to 200o� about 7 per cen t, to 
212°� about 8 per cent . . 

. W. R. says : 1. I have a pistol which I load 
WIth powder and ball. I notice that, after firing, the bar 
rei looks as though It had been painted Inside wIth red 
paint. After a short tIme, the red color disappears . The 
powder is the same as I use in a gun without any such ap. 
pearunce. Where does the red come from ? 2. How 
can I remove the bark from 8 attck to use for a cane 
without Injuring the wood ? 8. Would It be likel� to 
crack In seasoning ?  A. 1 .  It may be that the red orlde 
which Is readlly decomposed by heat, Is formed. 2. Th� 
bark can be removed when the stiCk is green, or aLer
wards, by steaming or heating It. B. It should be seasoned 
slowly to avoid Uabllity to crack . 

W. F. H. asks : How can I get the numbers of concave spectacles In the most practical manner? I 
can get the convex ones correctly by measuring. A. We 
believe that donble concave glasses are numbered In 
accordl'uce with thetr'r�d11 of curvature. 1'0r In:stance, 
N o. � glasses bave 1\ I'IIdtU8 of clJtn.tlJre of � Incbes, 

A. P. asks : Can you tell me how to draw 
the Unes of a horizontal snn dial ? A. Draw a triangle 
A B C, Flg.1 ,  having the angle, B A C, equal to the laU· 
t.ude of the place in which the dial Is to be used. This 
angle may be laid otf by the aid of a protractor, by a 
table of chords, or by the calcnlatIon of the sine and 
cosine. In our example ,  we have the angle, B A  C ,Fig. l, 
4004314S'iYl, which Is the latitude of New York city. From 
a table of sines and cosines, we find that sine of 40043' 

48·51/�'652497. Cosine of 4004S'48 · 5II�0·757791 .  Hence, In 
];,Ig . I ,  make B C � 0'652497. and A C � 0'757791, on any 
convenlen t scale, and join the points A an d B by a straight 
Hne . B A C wtll then be the required angle. Next, to 
construct the hour Unes on the dial, draw two parallel 
lines J F,K G, Fig. 2, at a distance apart equal to the 
thickness of tIle style, Fig. 3. Draw a Une, T U, perpen
dicular to thesc parallels, and mark the points of Inter
section, l'l and N. This w1ll be the six o 'clock Hne . 
From B as a center, draw two semicircles, with radii 
equal to A B and B C, Fig. 1. DivIde each .of these semi· 
circ)cu into twelve equal parts . Then from each point 
of divl'1ion in the outer semicircle, draw no line parallel 
to T U, and from eacli point of the inner semicircle 
draw a Une parallel to J F. The IntersectIons of Hnes 
drawn from correspondtng points of outer and inner 
semicircle s .  gIve pOints of the hour Hnes. The hour 
Unes can then be drawn through these paints and the 
center B. 'fo illustrate the construction, from the poin t 
L, of the outer semicircle, draw L m, parallel to T 'V, 
From 1, the corresponding point of the inner semicircle, 
draw t m,parallel to J F. 'rhen m, the point of inter8ec� 
tion of the two lines, is a point of the eleven o 'clock 
hour Une, a.nd this line may be drawn through B and m. 
To find the qnarter hour Itne", divide the outer and in· 
ner semicircles into four equal parts, between cousecu
tive hour l1nes. Then draw construction l1nes , a s  before 
from pOints on the two semicircles , and their Intersec· 
t!ons will give points of the quarter honr Unes, which 
are to be drawn through the center, B. The construc� 
tion of these quarter hour lines i.q shown between the 
hour Hnes of VII "'nd VIII. In thIs way, all the morning 
bour lines can be constructed. The afternoon hour Hnes 
are found In a slmnar manner, except that they radiate 
from the center, N, and the semicircles ,  used in con� 
struction, are drawn from the same point as a center. It 
Is not necessary to lay otf all the hour lines, but only 
enough to contain .. 11 the hours of the d.ay between 

C9.rllest sunrJse and latest sunset, in the latitude for 
Which the dIal Is constructed. The style, Fig. 3, should 
be made so as to have the angle B A C, equal to the latl· 
tnde of the place . The base of the style should cover 
the space B N F G. The dial should be carefully levelled 
and placed so that B N poInts to the south, and F G to 
the north. To lay otf a north'and south Une, draw sev
eral circles on a board, and place a Ught rod at the cen· 
ter, perpendlcnlar to the pl.",e of the board. Place the 
board In a level position, so that a Shadow will be cast 
by the sun from the board. During the morning, mark 
the points where the shadow just reaches each of the 
Circles, and mark the same pOints in the afternoon. Then 
bisect each of the arcs between the p Oints marked In 
morning and afternoon, and the av�ragc direction of a 
Hne joinmg the centers of the circles and the pOints of 
bisection w1ll be north and south . •  Thls construction, 
while not strictly accurate, Is sufficiently correct, if 
carefully made. The time given by the dial must be cor
rected by the equation of time. which may be found in 
nearly any almanac. It wtll be observed that the hour 
lines around noon a.re closer together than those further 
remoyed on either side. For this reason, it is usual to 
place the center of the dial at a Uttle distance from the 
center of the hour lines, so as to give greater divergence 
of the honr Unes aronnd noon. 

L.  P. asks : 1 .  Is the link a cut-off, or does 
it. wire· draw the steam by shortenIng the stroke of the 
valve ? It closes the valve sooner or later just equal to 
what the lead varies, but does It do any more ? 2 .  I am 
running a propeller 37x30 inches s t roke , pressure 40 lbs. , 
vacuum 15 1nches, making 50 revolutions, cutting off at 
abont one half stroke . The bolier. have 2,500 feet heat
ing surface, the surface condenser, about 600 feet c001� 
ing surface. 'l'he valve takes steam in "the center and 
exhausts on the outside. It has 1� Inches lap on the 
steam side, one thlrty·second Inch lap on exhaust side. 
The valve Is set where the engine does its work, with 
seven sixteenths inch lead, mid· stroke lead one half 
Inch, exhanst lead two and five thlrty·seconds inches. 
The eccentrics are cas� solid, and are therefore unalter
able . The link is what, I presume. is caned an open one, 
the eccentrIc rods being outsIde of the block, connect
Ing to the valve directly. without any rock shatt . The 
eccentrics have 9 inches throw ; but as I use H, only 5 
Inches throw . I get a better vacnum when well lInked 
up, with the throttle wide open thon any other way. Ex· 
haust opens on the up stroke 7% Inches from end of 
stroke, and five inches from end on the down stroke . I 
think this Is wrong, and the remedy I propose Is to bore 
ont the eccentriCS on one side anll pnt In a busblng , or 
piece out the valve, or close up the ports Piecing out 
would make the exhaust close BOODer. By crosBing the 
eccentric rods, I should get one half incb lap Instead of 
seven sixteen.ths inch lead, taking steam just as the 
crank pin passes the center line, cutting otr and exbaust
mg later. Wnat would be the etfect on the engine's run. 
ning smoothly, and would It taKe more sweep of the 
link to handle her ? What would be the etfect on the 
vacuum, and what would a dtagram of each way look 
Uke ? 8. II-hat range of stroke and pressure has a gOod 

' Indlcator ? 4 •. The condenser has upright composition ttibes 40 Inches IOI)� J4 � In.ch <llameter, and welgh!ni.15 

ounces, taking water at the bottom and dellvering on 
top, but to one side. The tempera.ture of injection is 500 • 
and of discharge 100° , of hot well 160° . The circulating 
pump Is 8 x 5 inches stroke, air pump 10 x 8 Inches stroke , 
double acting. both making 120 revolntlons. How can 1 
increase the vacuum ? How do you get the amount 01 
water for a surface condenser ? For a jet, Bourne gives 
about 29 times the amount contained In the steam . The 
tinning on the tubes seems to be cnt away and small pin 
holeB come. Is it the exnaust or the 011 used ? �. How can 
I make the cut edge of belting (rubber) Ilke the new 
edge ? 6 .  How would hard WOOd, set in brass. do for foot 
and delivery valves, to work. at a temperature of 160° ? 7 
What Is the best meth9d In the care of botlers with com: 
position tubes ? Is it not as well to feed a little salt water 
and blow otf occasionally as to feed I1me ? What amount 
of lime Is used per cubiC foot of water evaporated ?  8. 
What is the specific gravity of carbonic acid Compared 
with fresh water ? 9. Can a. per&on prevent another from 
usIng a patent artIcle, If he has used the same thing .. 
number of years before the article was patented ? A. 1 .  
You have the right ilie:> of the action of the I1nk. 2 .  
Probably you can securG a better action b y  addIng lap to 
the exhaust s Ide of the valve. Engines ordinarily re
quire some cushion , whether high or low pressur� L We 
scarcely think an aiteratlon of the valve would atfect 
much change In the vacuum. 3. Indicators :tre adapted 
to all Btrf)kes ana steam pressures that occur 1n.practice. 
4 . The trouble with your cond.enser seems to be that it is 
too small . The tubes are prohably ln.1ured bv some im' 
purity In the oU. They are tmned by Immersion in a tin 
bath . Theoretically, the amount of water requ1red fo.I 
a surface condenser can readily be calculated, and then 
it is customary to allow from one half to twice as mUCh , 
For example, we will suppose that your engine cuts oft 
at half stroke .  Then in every revolution it uses a cylin
der full of steam at 40 Ibs. pressure . The capacity of 
the cylinder, adding 10 per cent for clearance, is about 
20'5 cubic feet, so that in every revolution 20'5 X O'13434= 
3 ; 75 pounds of steam are used. Steam at this preasure 
has a total heat of 1201 '5° Fah. The steam, when con� 
densed, bas a temperature of 160°, so that it bas lost 
1201 ' 5° -160° = 1041'5°,  which it has imparted to the con� 
densing water. raising the temperature of the latter 1000 
- 50° = 500 . Hence, ln tb.1 s case, if all the injection watel' 
is equally etfective in condensing the flteam, we shall re
qnire 1041'5-l-50 = 20'83 times as much injection water as 
the amount contained in the steam, or g'75X 20'S3 = 7S'11 

Ibs. of injection water for each revolution of the engine. 
The Circulating pump ought to be capable of deliverIng 
at least hair as much more. 5 .  We do not thInk yon can 
do It. Perhaps applying a h�t Iron to the edge might 
have a good effect. 6.  The arrangement might answer. 
if the wood were placed endwise of . the gra.in. 7 .  We 
know nothIng of the action of lime, bnt do not thInk 
that, in ordinary cases, it will make any scale. Probably 
the best plan will be to make a sl1ght scale In the boiler 
by the use of salt water. 8 .  About 0 '00187 . 9. We think 
you can use your arrangement, but cannot apply the im 
provements made by another party wIthout first obtain-
ing his consent. 

' 

E L. E. says : I have a 12 inch cog whee:, 
gearIng Into a 3 inch. A crank I. placed (1) on the 12 inch 
wheel. so as to give 5 inches leverage, or (2) 80 a·s to get 
13 inches levera/Ze, or (3) on center of 3 inch wheel 
What pr<1portions have these three powers ? A. Disre
garding friction, the resistance that could be overcome 
at the circumference of the small wheel, would be as foI� 
lows : 1. 3}8' times ; 2, 8}6 times, and 3, 6 times the power 
appUed to the crank. 

J. H. asks : 1. What wou:d be the loss of 
steam by having a throttle valve 25 feet from engine ,  
wIth a pipe of 1% Inches Inside diameter, well cJvered ? 
The engine is o f l0 horse power, working at l00 1bs. pres� 
sure to the square inch . 2. Were the guns on the first. 
monitor Bet oppOSite e8Gh other, or were they set so as 
to fire in the same direction, having separate ports ? 3 .  
Are the guns arranged on all monitors as on the first one 
bunt ? A. 1 .  Probably there would be no appreciable 
loss, under the Circumstances meationed. 2 and S. The 
guns on 1\11 the monitors were arranged so that both 
pointed in the samo direction .  

P .  says : I have a small printing press, 
which is run by a treadle. I want to know if It could be 
run by a weight, which could have a drop of forty or 
fifty feet. How heavy should such weight be ? A. If 
it requires the power of a man to drive your press, then 
yon wlll need a Weight equal to one fifth of 83,OOO lbs . ,  0.' 
6,600 Ibs . ,  raised 50 feet . . This ought to drive your press 
50 minutes nearly, if attacned by rope and drum to your 
shaft . 

A. M. B. says, in reply to E. R. G.'s ques
tlon as to how to get the miter at the Intersection of .. 
raking with a level moldIng : Of course he Is aware that 
the raking molding Is of a ditferent size and shape from 
the level. Draw a square of any size, and the line A B 
at the pitch of the cornice. Take A for a center, and C 
for a radius, and cut at D. Join E D, and In the angle 2 

..E 

��------------�� 

Is the cut across the box ; the angle 3 Is for the side ' of 
box, the angle 4 is of course the miter for the level mold
Ing. 

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

J. W. T .-Your SPeeimen is iron pyrltes, a comb1nat1on 
of snlplmr and Iron. It is nsed for the mannfacture ot 
oil of vitriol, and also for coppe�as or sp.lphate of iron. 
For the l:ltter purpose, the ore is plled in heaps and, 
after roasting, is kept moistened witl! water. By this 
treatment, and the action of the oxygen of the air, the 
sulphqr becomes oxydlzed to sulphnric aCId, which com
bines with the oxide of iron, also produ()l;d. forming 
£opperas,whlch is leached .out with water, concentrated. 
and crystaUized. Your grindstone material might prove 
of .value, It ItB tllll)SportatlOI\ to llIarket be !lot tQQ eJ4pensive. 
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COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AlmRWAN 
acknowledges, with much pleasure, the re
ceipt of original papers and contributions 

upon the following subjects : 
On a Square Acre. By J. H. M. 
On Patent Cases in the Courts. By J. 
On Cheap Telescopes. By S. M. B. 
On Pisciculture. By J. A. M_ 
On Friction Pulleys. By B. N. C. 
On Trisecting an Angle. By J. S. A. 
On the Parabolic Mirror. By J. L .  
On Reduction of  Copper Ores. By F. C .  
On Transfusion of  Blood. By W. A.  G. 
On Rheumatism. By J. P. 

Also enquiries from the following : 
L . F .-M . F .  

Correspondents whe write to ask the address of certain 
mannfacturers , o r  where specIfied articles are to be had , 
also those having goods for sale, or who want to find 
partners, should send wltb. their communications ail 
amountsulllclent to cover the cost of publication under 
the head of " Business and Personal " which is Bveciall y 
devoted to such enquiries. 

rOFFICIAL.] 

Index of Inventions 
FOR WHICH 

Letters Patens of the United States 
WERE GRANTED IN THE WEEK F,NDING 

November 25, 1873, 
AND EACH BEARING THAT DATE. 

[Those m"rked (r) are relssued patents . ]  

Acid, making sulphuric, J .  Saunde .. . . . . . . . . . . . . . . 144,928 
Alarm , automatic lire, C .  H. L ehnl s . . . . . . . . . . . . . . . 144,991 
Anchor, Z. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,901 
Animals, stock for shoeing, J. Ditch . . . . . . . . . . . . . . . 144,963' 
Axles, turning carriage, W. Jones . . . . . . . . . . . . . . . . .  144,9t8 
Baking mold, G. Wingate . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,939 
Balances, weighing and price, A. M. Maynard . . . . .  144,914 
Barrel hoop , H. Ogborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,920 
Barrel washer, A. Muntzenberger . . . . . . . . . . . . . . . . . . 145,003 
Bed bottom , Crosby & Cameron . . . . . . . . . . . . . . . . . . . . 144,959 
Bed bottom, E. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,906 
Bed bottom, C . B .  Spencer . . . . . . . . . . . . . . . . .  " . . . . . . .  145,023 
Bed spring, W. W. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,984 
Bee hive, W. S. Hough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,847 
Beer, preserving and forcing, J�. C. Krausnick • • • •  144,987 
B!lliard cue clamp, O. D. Benjamin . . . . . . . . . . . . . . . . 144,824 
Bird cage, E. Hutchinson . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,007 
.Blackboard, adjustable , P. W. Moeller . . . . . . . . . . . . .  144,917 
BOiler, farmer's, P.  Colvin . . . . . . . . . . . . . . . . . . . . . . . . . .  144,890 
BOilers, heater and feeder for, G. C. W!lliams . . . .  144,987 
Boot, West & Lee (r) . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  5,670 
Boots, making wood shanks for, W. N.  Sprague . . 145,0'24 
Boots, etc., crimping, M. R. Marcell . . . . . . . . . . . . . . .  144,995 
.Bottle, glass.  Barden & Trimble . . . . . . . . . . . . . . . . . . . .  144 ,S85 
BrUSh, paper b anger's, J. M. McComb . . . . . . . . . . . . . 144.999 
Butter tubs, etc .,  hasp for, H. C. Carter . . . . . . . . . . . .  144,889 
Caisson, A. G. Wolfgram . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145,039 
Cq,r axle bOX, D. Muzzey . . . . . . . . . . . . . . . . . . . . . . . . . . ' 0 ,  145,004: 
Car axle journal, J. Whlt.ker . . . . . . . . . . . . . . . . . . . . . . . 145,035 
Car coupling, A. 1<'. Chandler . . . . . . . . . . . . . . . . . . . . . . . 144,954 
Car coupling, J. T. L. C ochran . . . . . . . . . . . . . . . . . . . . . . 144,956 
C.r, dumping, Elliott et a l  . . . . . . . . . . . . . . . . . . . . . . . . . . 144,966 
Oar ticket bOX, G. O .1'bOmas . . . . . . . . . . . . . . . . . . . . . . . 145,030 
Carbureter, J. Musgrave . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,S58 
C.rdlng, etc., drawing wool after, J. & .T. Dobson . 144,840 
O.ster, sewing machine, J. K. Proctor . . . . . . . . . . . . . 145,011 
Chair rocker, Wilcox & Depledge . . . . . . . . . . . . . . . . . .  145,Cd6 
Cloth, finishing n ap of, J. Dobson . . . . . . . . . . . . . . . . . . 144,SS9 
Clothes dryer. Burch & Webb . . . . . . . . . . . . . . . . . . . . . . .  144,951 
Clothes tongs , E . A .  J<'o ulke . . . . . . . . . . . . . . . . . . . . . . . .  144,972 
Coffee pot, Weber & Knutson . . . . . . . . . . . . . . . . . . . . . . 144,936 
Oog-tenoning machine, S. W. Long . . . . . . . . . . . . . . . .  141.992 
Collar and cuff dryer, D .  W. De Forest . . . . . . . . . . . . . 144,838 
Corn coverer, J. A. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,918 
Oorset, woven, J. Ottenhelmer . . . . . . . . . . . . . . . . . . . . . 144,921 
Cultivator, L. Haverstick . . . . . . . . . . . . . . . . . . . . . . . . . .  144,846 
Cultivator, B. W. Wingo . . . . . . . . . . . . . . .. . . . . . . . . . . . . 145,03& 
Cultivator, hand, A. W. Ross . . . . . . . . . . . . . . . . . . . . . . .  144,927 
Curry comb , J. W. Trussell . . . . . . . . . . . . . . . . . . . . . . . . . 145,033 
Curt.ln fixture, J. F. Wollensak . . . . . . . . . . . . . . . . . . . . 145,040 
Digger, potato, A. Wlllmann . . . . . . . . . . . . . . . . . . . . . . . . 145,037 
Drain tile,  J. Lelller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,990 
Dyeing, mordant for, Burgess & La Rhett . . . . . . . . 144,952 
Dynamometer, G. W. Bigelow . . . . . . . . . . . . . . . _ . . . . . . 144,945 
Eartb..boring m.chlne, S.  R. Owen . . . . . . . . . . . . . . . . .  145,007 
Engine, rotary, Baker & McIntire . . . . . . . . . . . . . . . . . .  144,882 
Engine, rotary, L.  H. Woods . . . . . . . . . . . . . . . . . . . . . . . .  144,941 
Engine, steam, A. Beekman . . . . . . . . . . . . . . . . . . . . . . . . .  144,883 
Engine parallel motion, etc., A. J. L. Loretz . . . . . . 144,852 
Engine valves, actuatlng, F. Ch.se . . . . . . . . . . . . . . . . .  144,S81 
Fertilizer, manufacture of, H. Stevens . . . . . . . . . . . . 144,877 
Fire arm, breech·loadlng, Scott & Matthews . . . • . .  144,870 
Fire arm, breech·loading, H. N. Sherman . . . . . . . . . . 144,87� 
Fire Indicator and alarm, J. Fawcett . . . . . . . . . . . . . . 144,89. 
Fishing stake , J .  O. CampbelL . . . . . . . . . . . . . . . . . . . . . 144,888 
Flour, manufacture of, T. Carr . . . . . . . . . . . . . . . . . . . . . 144,880 
Forge, blacksmith's, W .  T. Kellogg . . . . . . . . . . . . . . . . 144,986 
Fumigator, A. R .  Denlinger . . . . . . . . . . . . . . . . . . . . . . . . 144,962 
Furn.ce, blast, F. Buttgenbach . . . . . . . . . . . . . . . . . . . . 144,829 
Furnace, desulphurizlng, IiIegeler et al . • • . • • . • • . • •  144,904 
G arden· cultlvatlng lmplement, D .  Mack . . . . . . . . . . . 144,912 
Gas carbureting apparatus, A. W. Porter . . . . . . . . .  144,863 
Gas manufacture, H. Skolnes . . . . . . . . . . . . . . . . . . . . . . . 145,021 
Gaa meter, paper dry, Schiissler & Dieterich . . . . . .  144,868 
Gas pipes, clearing, Goldsmith et at . . . . . . . . . . . . . . .  144,843 

Gas retort mouth piece, P. Munzlnger . . . . . . . . . . . . .  144,857 
Gate, farm, W. Lucus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,994 
Governors, safety appliance for, J. Gaskell . . . . . .  144,973 
GraIn scourer, C. B. Horton . . . . . . . . . . . . . . . . . . • . . . . . .  144,980 
Grain separator, S. Day. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,886 
Grape and fiower picker, C. W. H . Del.no . . . . . . . . . 144,887 
Grass, cutting fiower maker's, T . & J. MlIlot . . . . .  144,916 
Grindstone wetting device, D. Cumming, Jr . . . . . .  144,891 
Hammer, tack, G. J. Capewell . . . . . . . . . . . . . . . . . . . . . . 144,933 
Hammers, macplne for forging, W. Evans . . . . . . . • .  144,969 
Harness pad, S. A. M.rker . . . . . . . . . . . . . . . . . . . . . . . . . . 144,858 
Harness s afety strap, O. W. Nichols . . . . . . . . . . . . . . . 145,006 
Harrow, L. C. Rumberger . . . . . . . . . . . . . . . . . . . . . . . . . . 145,016 
Harrow, circular, G. W. Hills . . . . . . . . . . . . . . . . . . . . . . . 144,978 
Hat conformator, J. J. McKnight . . . . . . . . . . . . . . . . . . 144,855 
Heel stiffeners, making, J .  Samuels . . . . . . . . . . . . . . .  145,017 
Hinge, blind, L. Gathmann· . . . . . . . . . . . . . . . . . . . . . . . . . . 144,898 
Hinge, shutter, W. Fosket . . . . . . . . . . . . . . . . . . . . . . . . . . 144,971 
Hog ringing pincers , J. C. Schoettle . . . . . . . . . . . . . . .  144,867 
Horseshoe, R. F. Cooke . . . l l e o  . . . . . .  u . .  u • • • • • • •  h .  144,888 

1dtutifit 
Horseshoe nalls, finlshlng, S.  S. Putnam . . . . . . . . . . 144,922 
Hose coupling, T. J. Mayall . . . . . . . . . . . . . . . . . . . . . . . . 144,997 
Hose coupling spanner, L. Pond . . . . . . . . . . . . . . . . . . 144,862 
Hose pipes, atop nozzle for, J. N. Allen . . . . . . . . . . . 144,942 
Indicator, pneumatic, Kealy & Rigney . . . . . . . . . . . . 144,909 
Ingots for alloy, copper, J. Felx .. . . . . . . . . . . . . . . . . . . 144,896 
Inkstand, B. Brower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,825 
Inkstand, T. S. Shenaton . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,929 
Iron finery fire, Ash & Walker . . . . . . . . . . . . . . . . . . . . . 144,821 
Ironlngmachlne, J. F. Walker . . . . . . . . . . . . . . . . . . . . 145,084 

Jack, lIfting, H.mllton & Conner . . . . . . . . . . . . . . . . . .  144,977 
Knit fabriC, B J. McGee . . . . . . . . . . , . . . . . . . . . . . . . . . . .  144,915 
Ladder, fireman' , .  M. Cronin . . . . . . . . . . . . . . . . . . . . . . . 144,958 
Last block fastener, N. R. Streeter . . . . . . . . . . . . . . . . 145,028 
Laster, shank, W. H. H.nna . . . . . . . . . . . . . . . . . . . . . . . .  144,908 

Latch, door, F. Stowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,931 

Latch, gate, J. Bull (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 ,668 
Leather splitting machine, Goebcl & Preis . . . . . . .  144,899 
Letter bOX, B. B. Gurley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,976 
Locomotive smoke stack, J. V. Bishop . . . . . . . . . . . 144,884 
I,ubrlcatlng compound, N. D . Smith . . . . . . . . . . . . . .  144 875 
Malt polishing apparatus, W. W. Stoll . . . . . . . . . . . . 145,021 
Measurer, spO Oling machine, Keith & Seaver . . . . 144,985 
Medical compound, G. F. Munro . . . . . . •  , . .  � . . . . . . . . 145,002 
Milk cooler, Crane & Hadley . . . . . . . . . . . . . . . . . . . . . . . .  144,835 
Mill, fulling, R. Elckemeyer . . . . . . . . . . . . . . . . . . . . . . . . 144,841 
\!lllstone dreSSing m.chlne ,  diamond, D. Laver • •  144,851 
Mop wringer, A .  W. Bunnell . . . . . . . . . . . . . . . . . . . . . . . . 144,828 
Nail machine, cut, W. Haddock . . . . . . . . . . . . . . . . . . . .  144,845 
Needle threader, F. R. G.spary . . . . . . . . . . . . . . . . . . . .  144 ,974 
Nut lock, W. H. Bowman . . . . . . .. . . . . . . . . . . . . . . . . . . .  144,856 
Nut lock. C. Dittman . . . . . . . . . . . . . . . . . . . . . . 

: . . . . . . . . .  144,964 
Nut lock, C. A. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,905 
011 cabinet, T. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,856 
Oven for plate glass, fiattening, J. B. Boullcault. 144,946 
Pall, folding, Du Chateau & Williams . . . . . . . . . . . . . . 144,893 
Paint, manufacture of , F. W. Gerdes (r) . . . . . . . . .  5,669 
Paper machines, stuft' regulator for, D. Hamel. . . 0 144,902 
Photographic plate holder, A. Semmendlnger . . . . 145,020 
Plano string bridge, W. C. Ellis . . . . . . . . . . . . . . . . . . . . . 144,842 
Pipe coupling, D. Ashworth . . . . . . . . . . . . . . . . . . . . . . . . . 144,943 
Plane, metallic, J. F. B.ldwln . . . . . . . . . . . . . . . . . . . . . 144,S23 
Planing machine ,  J. Rankin . . . . . . . . . . . . . . . . . . . . . . . •  145,012 
Planter, corn , J .  G .  La Fonte . . . . . . . . . . . . . . . . . . . . . . 144,989 
Planter, hand COlD, M. P. Nemmers . . . . . . . . . . . . • . . .  144,919 
Plow, A. K .  Dahl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,960 
Plow, s team, Allen, Browen & Moulthrop . . . . . . . .  144,820 

Plug, testing, J. Allin . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 144,881 
Power, spring, T. Ebeling . . . . . . . . . . . . . . . . . . . . . . . . . .  141 ,894 
Press,  hand p ower baling, P. C .  Ingersoll . . . . . . . . .  144,982 
Printing press, feeding. J. T. Ashley . . . . . . . . . . . . . . .  144,822 
Printing enameled snrfaces, S.  J. Hoggson . . . . . . . 144,979 
Propellers, operating screw, A. McDonald . . . . . . . .  145,000 
Pump, J. W. Douglass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,965 
Pump valve, Gould & Campfield . . . . . . . . . . . . . . . . . . .  144,844 
Purifier, middlings, E. N. Lacroix . . . . . . . . . . . . . . . . . 144,988 
Quicksilver, purl�ylng, Randol & Wright . . . . . . . . . 144,923 
Radiator, steam, A. L. Ide . . . . . . . . . . . . . . . . . . . . . . . . .  144,981 
Raliway frog, J .  Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145,041 
Railway rail fastenlng,A. M. Rouse . . • . . . . . . . . . . . . .  145,015 
Railway switch, T. J. Reynolds . . . . . . . . . . . . . . . . . . . . 145,018 
Railway switch , W. A. Slingerland . . . . . . . . . . . . . . . . . 144,930 
Rallw.y switches, operating, J. Wood . . . . . . . . . . . . 144,830 
Railway switch, self· closlng, Hubbell & Gregory 144,848 
Rake, horse hay, G.  Sweet . . . . . . . . . . . . . . . . . . . . . . . . . 145,029 
Refining and desilverlng lead, G.  Luce . . . . . . . . . . . .  144,993 
Register for machinery, S. F. Payne . . . . . . . . . . . . . .  144,S61 
Rubber, etc . ,  compounds of, T. J. Mayall . . . . . . . . 144,998 
Saddle, T. H. McGrath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145,001 
Safe doors, operating, H. B. Tripp . . . . . . . . . . . . . . . . 145,032 
Sample case, revolving, J. F. Randolph . . . . . . . . . . . 144,9:4 
Sap spout, H. B. Sevey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,S71 
Saw mill dog, E. H. Stearns . . . . . . . . . . . . . . . . . . . . . . . .  145,026 
Saw m11l dog, J. Torrent . . . . . . . . . . . . . . . . . . . . . . . . . . . 145,031 
Saw mill head block, Prescott et al . . . . . . . . . . . . . . . . 144,866 
Saw set, W. J. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,947 
Scraper, road, R. F. Read . . . . . . . . . . . . . . . . . . . . . . . . . . 144,925 
Scraper, road, Warner & Kingsley . . . . . . . . . o . . . . . . . 144,9�5 
Seeder, broadcast, J. R. Scarborough . • • • . . . . . . . . .  145,018 
Seeding machine, M. Schnapp . . . . . . . . . . . . . . . . . . . . . . 145,019 
Seeding machine, E. Witzlgman . . . . . . . . . . . . . . . . . . . 144,879 
Sewer bottom, cement, M. Day . . . . . . . . . . . . . . . .. . . .  144,961 
Sewing machine , D . Porter . . . . . . . . . . . . . . . . . . . . . . . . . 144,864 
Sewing lllachine, O. St. Amant . . . . . • . . . • • . . . . . . . . . .  145,0'25 
Sewing machine caster, J. K .  Proctor . . . . . . . . . . . .". 145,011 
Sewing machine extension table , J. Benn or, (r) . 5,667 
Shovel , sifting, C. Kaestner . . . . . . . . . . . . . . . . . . . . . . . . 144,850 
Signal, fog, G.  C. Pattison . . . . . . . . . . . . . . . . . . . . . . . . . .  145,008 
Signal, railway, E. R. Marshall . . . . . . . . . . . . . . . . . . . .  144,854 
Skirt, skeleton, P .  Lippmann . . . . . . . . . . . . . . . . . . . . . . . 144,911 
8leigb. br.ke , T. H. Bromley . . . . . . . . . . . . . . . . . . . . . . 144,949 
Smoke consuming apparatus, W. B .  W. Smith . . .  145,022 
Soda water tumbler holder, J. Matthews . . . . . . . . . 144,913 
Spark arrester, G.  Swenson . . . . . . . . . . . . . . . . . . . . . . . . . 144,932 
Spinning machine spindle, W. G.  Perry . . . . . . . . . . . 145,009 
Spoke set ting machine , W .  R. Greene . . . . . . . . . . . .  144,9CO 
Spring, door, F. H. Richards . . . . . . . . . . . . . . . . . . . . . . 144,926 
Steel, manufacture of, C. M. Nes . . . . . . . . . . . . . . . . . .  145,005 
Stoner, cherry, Buck & Kirk . . . . . . . . . . . . . . . . . . . . . . . . 144,887 
Stove pipe streteher, etc . ,  G .  Elsey . . . . . . . . . . . . . . . .  144,967 
Strap coupl1ng, T. C �gswell . . . . . . . . . . . . . . . . . . . . . . . . 144,957 
Stubble shaver and scraper, Von Phul, Jr. et «I . .  144,938 
Sulky, L. H. Jennison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,983 
Suspenders ,  T. J. Flagg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,970 

Ta Dlo , Ironing, L. Scofield . . . . . . . . . . . . . . . . . . . . . . . . . . 144,869 
Tahlet, writing, C. N .  Brown . . . . . . . . . . . . . . . . . . . . . . 144,950 
Tan drying apparatus, N. Porter . . . • • . . • . • • . . . •  , . . .  145,010 
Thrashing machine, J. Smith . . . . . . . . . . . . . . . . . . . . . .  144,874 
To y ,  automatic, A .  H. Dean . . . . . . . . . . . . . . . . . . . . . . . .  144,892 
Trap, fiy, Packard & S tandish . . . . . . . . . . . . . . . . . . . . . . 144,860 
Truss, brace , H. H. RoedeL . • • . • • . � .. . . . . . . . . . . . . . . . 145,014 
Umbrella, H. L. Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,865 
Umbrella, C. B. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144 ,876 
Valises, etc . ,  connecting frames of, C. Vottl . . . . 144,878 
Valve, A. Marriott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,996 
Varnish, refining, F .  Kersting . . . . . . . . . . . . . . . . . . . . . .  144,910 
Varnish for WOOd, metal, etc . ,  J. F. Chevalier . . .  144,955 
Veneer cutting machine, W. H. WIIlI.ms . . . . . . . . . 144,938 
Vessels' booms, antlfrlctlon , H. Gregory, Jr . . . . .  144,97;; 
Vessels, center board for, J. Espalla . . . . . . . . . . . . . . . 144,968 
Vise, adjustable bench, J. B. Wardwell . . . . . . . . . .. 144,934 

Wagon brake, E. N. J.ck . . . . . . . . . . . . . . . . . . . . . . . . . .  144,849 
Watch, stem winding and setting, E. J. Pacaud . . 144,859 
Watches, reversible center pinion for, O .  Gates . . 144,897 
Water tank for hotels, J. H. Corey . . . . . . . . . . . . . . . . 144,834 
Water wheel, B. J. Barber . . . . . . . . . . . . . . . . . . . . . . . . 144,944 
Whlllletree, D. S. Sloan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,870 
Wlre·drawlng machine, J. & E. Woods . . . . . . . . . . . .  144,940 
Wood, compound for filling, C .  E .  Bradley . . .  ' "  144,948 
Wrench, T. L. Buckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,826 
Wrench bars, die for forging, L. Coes . . . . . . . . . . . .  144,832 
Wrench . hose, E. Bucklin, Jr . . . . . . . . . . . . . . . . . . . . . . .  144,827 

APPLICATIONS FOR EXTENSIONS. 
Applications have been duly filed and are now pending 

for the extension of the following Letters Patent . Hear
Ings upon the respective applications are app Ointed for 
the days hereinafter mentioned : 
27,297.-R.A.ILROAD CAR COUCH.-E. C. Knight. Feb. 11. 

27,308:-FABTRNINGSAw HANDLEs.-J .Neliney er; Feb .H, 

�tutrit·au. 
EXTENSIONS GRANTED. 

26,243.-WATER CLOSET BASIN.-W. Boch, Sr. 
26,2li2.-JOURNAL Box.-W. M. Ferry, Jr . 
26,276.-INDIA RUBBER HOSE.-T. J. Mayall. 
26,821.-METAL CASTING MOLD.-J. P. Broadmeadow. 
26,327.-NuRSING BOTTLE.-F. J. La Ferme . 
26,829.-BoOT TIP.-N. Silverthorn. 

DESIGNS PATENTED. 
7,002.-KNIFE HANDLE.-J. D. Frary, New Britain , Conn. 
7,OO3.-INKSTAND.-G. W. McGill, New York city. 
7,004.-0RNAMENTAL MAT.-L . Moeslein, New York city. 

TRADE MARKS REGISTERED. 
1 ,537.-EMERY.-Abbott & Howard, Boston, Mass.  
1,538.-GuANo.-Guanahani Guano Co.,  Petersbut'g, Va.  
1,539.-PLOws.-Hunter & Co.,  Fredericks burg, Va . 
1,540.-PERFUMERY ,ETO.-Felix "Prot & Co.,  Parts, France. 
1,541.-CIGARS.-T.  B .  Slingerland, Rome, N. Y. 
1,542.-CIGARS, ETo.-Consolidated To bacco Co., Gilroy, 

Cal. 
1,5434-TEAS, ETo .-Great Eastern Tea Co., Terre Haute, 

Ind. 
1,544.-0RGANS.-G. Woods & Co . ,  Cambridgeport, Mass . 

SCHEDULE OF PATEN T FEES. 

O n  each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10 
On each Tr.de Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $Z;') 
On filing each application for a Patent (17 years) . .  $1;') 
On Issuing each original Patent . . . . . . . . . . . . . . . . . . . . . .  $ZO 
On appeal to Examiners·ln·Chief . . . . . . . . . . . . . . . . . . . . $10 
On appeal to Commissioner of Patents . . . . . . . . . . . . . . $ZO 
On application jor Reissue . • . . . . . . . . • • . . . . . • • . . . . . • • . .  $30 
On appi1catlon for Extensi on of Patent . . . . . . . . . . . . . $;')O 
On granting the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . $;')0 
On filing a Dlsclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $lO 
On an application for Design (3� ye.rs) . . . . . . . . . . . . $10 
On application for Design (7 years) . . . . . . . . . . . . . . . . . . $l;') 
On a pplication f o r  Design (14 years) . . . . . . . . . . . . . . . . . $30 

[Specially reported for the Scientific American.] 

CANADIAN PATENTS. 
LIST OF PATENTS G RAN TED IN CANADA 

F ROM NOVEMBER 25 TO DECEMBER 5, 
1873. 

2,884.-T. W. Perry, Ringwood village, York county, 
Ontario. Oomposltlon of matter for a table sauce 
called U Perty's Indian Chutney Sauce . "  Nov. 25, 1873: 

2,885.-1. K. Proctor, Salem. Essex county, Mass., U. S . ,  
assignee o f  J.  K. �roctor, Malden , Middlesex county, 
Mass., U. S. Improvement for sewing machine tables 
or stands, etc . ,  called I I  Proctor's Caster Attachment 
for Sewing Machine Table, etc . "  �ov. 25, 1878. 

2,886.-D. Saul, New Edinburgh, Carleton county, Onta
rio . Improvement in hOisting machIne, called I I  Saul's 
Improved Hoisting Machine." Nov . 25, 1878. 

2,887.-W. M. Rice and A. D.  Oable, Montreal, P. Q. 1m. 
provement in laying the permanent way of railways , 
called U Rice's Cusfiioned Rail." Nov. 25, i373 . 

2,888.-T. Paxton, Wm. Tate and C. Paxton, Fort Perry, 
OntarIo county, OntariO, assignees of Wm. Dunn, saIDe 
place. Machine for attaching to or connecting with 
gang plows, called U Dunn's Improvement on Gang 
Plows . "  Nov. 25, 1 878. 

2,889.-J. C. Schoonmaker, Kansas City, Jackson county, 
Mo., U. S.  Improvement on lightning rods, called 
U Schoonmaker's Insurance Lightning Rod." Nov . 
28, 1873. 

2,890.-W. W. Weaver, New Haven, Oswego county, N. 
Y., U. S.  Improvement on turbine wheels, called 
" Weaver's Volute Chute Turbine . "  Nov. 28, 1873. 

2,891 .-J. G. Loggins and T. P. Wllklns,  Williston , Chit
tenden c ounty, Vt., U .  S. Improvement on machine 
for cutting the notch in wooden hoops for barrels, etc.,  
called H The Hoop Locker." Nov. 28, 1873. 

2,892.-C. Campbell, Montreal, P. Q., and J. A. l.aemle,  
Staten Island, U. S. Improvement on printer's fur. 
niture , called " Campbell's Improved Printer's Furni. 
ture ." Nov. 28, 1873 . 

2,893.-Honorable H. Aylmer, ::Ilelbourne, District of St.  
FranciS, P .  Q. Improvement on machine for cutting 
clapboards, called " Aylmer's Clapboard Machine . "  
Nov. 28, 18,3. 

2,894.-G. Boucher de Bouchervllle, P .  Q. Nouvelles 

maniere de se Mr1)ir des lames pour propulser Ie 

navirf s, " Lame Mote1lf' . "  Nov. 28, 1873. Improve· 
ment in " new paddles for p ropelling vet:\sels." 

2,895.-J. C. Livermore, Boston , U. S .  Improvement on 
skirt pl"otectlJrs, called " The Oracol1ne or Dayton 
Skirt Protector." Nov. 28, 1873. 

2,896.-H. Parker, Gananogue , Leeds county, Ontario. 
Improvement In the art or process of molding cores 
and mold employed for casting the cores by such 1m· 
proved process. called " Parker's Improved Process 
and Mold for Casting Cores." Nov. 28, 1873. 

' 

,897 .-J. P .  Bass, Bangor, Penobscot, Me., U. S., assignee 
of H. C. Bucknam, Bricksport, Hancock county, Me. , 
U. S. Improvement on the process or method of 
cleaning surface condensers, called " Bucknam's Pro
cess for Cleaning Surfase Condensers . "  Nov. 28, 1873. 

2,89S.-F. H. Perry, DrummoRdvllle, Weiland county, 
Ontario. Machine for washing textile fabriCS, called 
" Perry's Hydraulic WaSher ." Nov. 28, 1873. 

2,899.-Wm. C .  SlIIar, No. 1 S t .  Swithln's Lane, London, 
Eng., R. G. SiIlar, Lee, Kent county, Eng., and C. 
Rawson, No . 1  St. Swlthln's Lane, London, Eng. 1m· 
pr ovement on ':eodorlzlng, purifying and utilizing 
sewage, night soil, excreta and excrementitious and 
refuse matters, called " The Native Guano Company's 
Improvement on Deodorizing, Purl!ylng and Utilizing 
Sewage, Urine , Night SOil, Excreta and Excremet1tious 
and Refuse Matters ." Dec. 5, 1878. 

2,9OO.-S. Standish, Eureka, Lauder county, Nevada, U.S. 
Improvement on Brooms, called " Standish's Broom . "  
Dec. 5, 1 873. 

2,901.-C. Stoner, Montreal, P.  Q., assignee of 1. Fisher, 
Boston, Mass . ,  U. S .  Improvement on mechanism for 
lighting gas burners, called " Fisher's Automatic Gas 
Lighter." Dec. 5, 1873. 

2,902.-E . 1floneau, San Francisco, CaL, U. S. Improve· 
ment on sewing machine, chlefiy designed for embroi
dering and stitching button holes, called " The Eureka 
Button Hole Sewing MaChine ." Dec . 5, 1873 .  

2,903,-T. Baty, Westminster township, Middlesex coun-

[DECEMBER 27. 1 8 73. 
provements on sewing machin es, called U Cole's Uni� 
versal Feed Sewing Machine . "  Dec . 5, 1873. 

2,908.-J . Miller, Perth, Lanark county, Ontari o .  Im
provement on sewing machines, called " The Miller 
SewIng Machine." Dec. 5, 1873. 

2,909.-J. H. Copping, Toronto, OntariO.  ImproHment 
on a machine for the rolling, prlp.tlng and cutting of 
lozenges, called " Copping's Improvements on Lozenge 
machine." Dec. 5, 1873. 

2,910.-H. J . Davies, Brooklyn, Kings county, N. Y., U . S .  
Improvements on machines for printing a n d  emboss· 
ing skirts and other articles, caned H Davies' Machine 
for Printing and Embossing Skirts." Dec. 5, 1873. 

2,911.-H. F. Knapp, New York, U .  S. Improvements 0 
means for raising and :floating wrecks and sunken ves. 
sels, called H Knapp's Improved"Means for Raising and 
Floating Wrecks . "  Dec. 5, 187il. 

2,912.-J. Varney, Montreal. Improvement on washing 
machine, called " Varney's Washing Machine . "  Dec.  
5, 1873. 

2,9� 3.-D. S. McKinnon, Carleton Place, Lanark county 
Onto Improvement in sewing machine stands aIOld 
covers, called I i  Ma.ck's Sewing Machine Stand." Dec. 
5, 1873. 

2,914.-P. D. Cummings, M. Smith e n d  J. C. Jordan, all of 
Portland, Maine, U .  S. Improvement In match sl1t·  
ttng machine, calle d " Cummings, Smith and Jordan's 
Match Slitting Machine." Dec. 5, 1873. 

2,915.-T . A. Heintzmanu, Toronto, Onto Improvement 
on pianofortes, called " Heintzmann's ImpI oved 
Bridge . "  Dec. 5, 1873. 

2,916.-W. M. Fuller, New York, U. S .  Improvement on 
heating apparatus, called I I  Fuller's Improved Heatfng 
Apparatus." Dec. 5, 1873. 

2,917.-M. Thibault, Hull, Ottawa county, P. Q ,  an,d 8 .  
BenOit, of Ottawa , Carleton county, Onto Improve
ment on machine for cutting nailS,  called " Thibault's 
Improved Nail Cutter . "  Dec. 5, 1873. 

2,918.-D. M. Lamb, Strathroy, Middlesex county, Onto 
Improvement on filters for oil and other li q uids, called 
" Lamb's Combined Oil Filter." Dec . 5, 1873. 

2,919 .-D. M. Lamb, Strathroy, Middl esex county, Onto 
M�nufacturing and treating vulcanizable gum and 
hydrocarbon oils, called " Lamb's Gum and 011 Pro. 
cess . "  Dec. 5, 1873. 

2,920.-D. M. Lamb, Strathroy, Middlesex county� Ont " 
Compound vulcanizable gum, called " Lamb's Vulcan
izable Waterproof Gum." Dec. 5, 1873. 

HOW TO OBT�tIN 

PatBnts and G avBats 
IN OANADA . 

P
ATENTS are now granted to inventors 

in Canada, without distinction as to the nation
ality of the applicant. The prvceedings to o b tain 
patents in Canada are nearly the same as in the 
United States. The applicant Is required to fur

nish a model, wit h specification and drawings in dupli. 
cate. It is also necebsary for him to sign and make 
allldavit to the orlgilJality of the invention. 

The total expense, in ordinary cases, to apply for a 
Canadian patent, is $75, U. S. currency. This incJuaes 
the government fees for the first five years, and also our 
(Munn & Co .'s) charges for preparing draWings, specifi
cations and papers, and attending to the entire busin ess.  
Tae \lolder ot the patent Is entitled to t w o  extensions of 
the patent, each for five years, making fifteen years 
In all. 

If the inventor assigne the patent, the aSSignee enj oys 
all the rights of the inventor. 

A smoll working model mnst be furnished, made to 
any convenient scale.  The dimensions of the model 
should not exceed twelve inches.  

If the invention consists of a composition of mat.ter 
samples of the composi tion, and also of the several in ' 
gredients, must be furnished. 

Persons who desire to apply for patents i n  Canada ar 
requested to send to us (MUNN & Co .) .  by express, 
a model with a description , iJl their own language, show 
ing the merits and operation of the inven tion, remitting 
also the fees as a bove for such term for the patent at'! 
they may elect. We will then mmedlately prepare the 
drawings and specification, and send th e latter to the 
applicant for his examination, Signature, and affidavit.  
It requires from four to twelve weeks' time, after com� 
pletion of the papers, to obtain the decision of the Cana. 
dian Pa tent Olllce.  Remit the fees by check, draft, or 
po stal order. Do not send the money In the box with 
model. Give us your name in full, middle name included 

Inventions that have already been patented In the 
United States for not more than one year may also be 
patented in Canada . 

On filing an appllcatlon tor a Canadian patent. the 
Commissioner causes an examination a s  to the novelty 
and utility of the invention . If found lacking In either 
of these particulars, the application will be rejected, in 
which case no portion of the fees paid will be returned 
to tbe applicant. 

Inventors may temporarily secure their improve ' 
ments In Canada by filing caveats,. expense thereof, $.% 
In full. 

For further Information about Canadian patents, as. 
slgnm ents, etc., address 

MUNN & CO., 
37 Park Row, 

New York. 

VALUE OF PATENTS, 
A.nd How to Obtain Them. 

P r ac t ic a l  H in t s  t o  Inv en t o r s. 
ROBABL Y no Investment of a small Bum 
of money brillgs a greater return than the 
e:xpense 1ncurred in obtain1ng a patent, even 
when the invention is but s small one. Large 
inventions are found to pay correspondingly 
well. The names of Blanchard, Mors�, Blge. 

ty, Ontario . Useful fence, called " Baty's Fitrm j 
Fence . "  Dec . 5, 1873. � 2,904.-1. Fr�chette, St. Hy.clnthe, P. Q. Ameliorationg 

aure rateaux de moi88onne
'
use � ,  called " Bateaux de 

Mois8onneuses Amelioree8 . "  Dec. 5, 1878. Improve· 
ment on rakes for mewing machines . 

low, Colt, Ericsson, Howe, McConnick, Hoe 
and others, who have amassed immense for· 
tunes from their inventions, are well known. 
And there are thousands of others who have 

2,905.-D. Heaton, Provldence, R. I" U. S. Improvement 
in combination tools,  called " The Imp . "  Dec . 5, 1873. 

2,906 .-F.  Rogers, Lynn, Essex county, Mass., U. S.  Im
provement on the manufacture of shoes, called " Rog
ers' Improved Sho e . "  Dec. 5, 1873. 

2,907.-J . L. and D. H . Coles, New York city, U. S.  1m· ,  

l-ealized large sums from their paten ts.  
More than FIFTY THOUSAND inventors have availed 

themselves of the services of MUNN & Co. during the 
TWENTY·SIX years they have acted as soliCitors and 
Publishers of the SCIENTIFIO AMERIOAN. They stand at 
the head In this class of business ; and their large corps 
ilf Rssistants, mostly selected from the ranks of tbe 
Patent Olllee : men capable of rendering the best service 
to the Iri.Ventor,from the e,xperlence pracucallyobtalned 
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while examiners In the Patent Otllce : enables MmrN & 

Co. to do everything appertaining to patents BETTEB 
and CHEAPER than any other reliable agency. 

Preliminary Examination. 

In order to have such search. maKe out a written de. 
scription of the Invention. In yonr own words. and a 
pencil. or pen and Ink. sketch. Send these. with the fee 
of $5. by mall. addressed to MmrN & Co •• 8'1 Park Row. 
and In due time you will receive an acknowledgment 
thereof. followed by a written report In regard to the 
patentabll1ty of your Improvement. This special search 
Is made with great care. among the models and patents 
at WaShington. to ascertain whether the Improvement 
presented Is patentable. 

HOW TO 
OBTAIN 

This Is the 
clo.lng In· 
q u l r y  I n  
nearly eve. 

ry letter. de.crlblng some Invention which come. to this 
otllce. A posttive answer can only be had by pre.en tlng 
a complete application for a patent to the COmmissioner 
of Patent.. An application con.lst. of a Model. Draw. 
Ing.. Petition. Oath. and fnll Specillcation. Various 
otllclal rules and formalltle. must also be ob.erved. The 
efforts of the Inventor to do all thl. business himself are 
generally without succe.s. After great perpl�xlty and 
delay. he Is usually glad to seek the aid of per.on. expe. 
rlenced In patent bu.lne.s. and have all the work done 
over again. The best plan Is to solicit proper advice at 
the beginning. If the partie. consulted are honorable 
men. the Inventor may safely conllde his Idea. to them ' 
they wllJ advi.e whether the Improvement I. probabl; 
patentable. and will give him all the direction. needful 
to protect hi. rights. 

To Jnake an Application f'or a Patent. 

How Can I Be.t Secure JnJ' Inventlon1 

This I. an Inquiry which one Inventor naturally ask. 
another. who has had .ome experience In obtalitlng pat. 
ents. His answer generally is 8S follows , and correct : 

The applicant for a patent should furnish a model of 
his Invention If susceptible of one. although sometimes 
It may be dispensed with ; or. If the Invention be a chem· 
leal production. he must furnish samples of the Ingredl· 
ents of which his composition consists. These shonld 
be securely packed. thelnventor's name marked on them. 
and sent by express. prepaid. Small models. from a dis, 
tance. can otten be sent cheaper by mall. The safesl 
way to remit money I. by a draft. or po.tal order. on 
New York. payable to the order of MmrN & Co. Per.ons 
who live In remote parts of the country can usually pnr· 
chase draft. from their merchants on their New York 
correspondents. 

Foreign Patent •• 
The population of Great Britain I. 81.000.000; of France. 

37,000,000 ; Belgium., 5,OOO,(XX); Austria, 86,000,000 ; PruSSia, 
4O.000.ooo,and Russia. 70.000.000. Patents may be securen by 
American citizen. In all of the.e countrle.. Now Is the 
tim e. when buslne •• ls dull at home. to take advantage of 
these Immensefore1gn Ilelds. Mechanlcal lmprovement. 
of all kinds are always In demand In Europe .  There will 
neyer be a better time than the present to take pateBts 
abroad. We have reliable business connections with the 
prinCipal capital. of Europe. A large share of all the 
patent. secured In foreign countrle. by Americans are 
obtained through our Agency. Address MUNN & Co •• 37 
Park Row. New York. CIrcular. with full Information 
on foreign patent •• furul.hed free. 

Con.truct a neat model .  not over a foot In any dlmen. 
slon-smaller If pos.lble-and .end by expre ••• prepaid. 
addre •• ed to MUNN & Co .• 37 Park Row. togflther wlth a 
de.crlptlon of It. operation and merit.. On receipt 
thereot. they will examine the Invention carefully. and 
advi.e you as to Its patentabll1ty. free of charge. Or. If 
you have not time, or the means at hand, to construct 1I 
model . make as good a pen and Ink sketch of the 1m. 
provement as po.slble and .end by mall. An an.wer a. 
to tbe pro.pect of " patent will be received. u.ually. by 
return of mall. It Is sometimes best to have a searcb 
made at the Patent Otllce : .uch a measure often saVE . 
the co.t of an appJ!catlon for a patent. 
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CaveaU. 

Persons de.lrlng to llJe a caveat cal' have the papers 
prepared In the shorte.t time, by sending a sketch and 
description of the Invention. The Government fee for 
a caveat Is $10. A pamphlet of advice regarding appllca· 
tlon. for patents and caveat. I. furnished gratis. on ap· 
plication by mall. Addre •• MmrN & Co. 87 Park Row. 
New York 

any new and original de.lgn for the printing of woolen . 
Silk. cotton. or other fabric •• any new and original 1m· 
preaslon. ornament, pattern, print. or picture, to be 
printed. painted. ca.t. or otherwise placed on or worked 
Into any article of manufacture. 

DeSign patents are equally as Important to citizens ... 
to foreigners. For full particular • •  end for pamphlet to 
MUNN & Co .. 37 Park Row. New York. 

Valne of' Extended Patent •• 
Did patentees realize the fact that their Inventions are 

likely to be more productive of prollt during the seven 
years of extension than the Ilrst full term for which their 
patents were granted. we think more would avail them· 
selves of the exten.lon privilege. Patent. granted prior 
to 1861 may be extended for .even years. for the benefit 
of the Inventor. or of his helrs lu ca.e of the decea.e of 
fomer. by due application to the Patent Otllce. ninety 
days before the termination of the patent. The extended 
time Inure. to the benellt of the Inventor. the " •• Ignees 
under the Ilrst term having no right. under the exten.lon 
except by .peclal agreement. The Government fee for 
an exten.lon I. $100. and It Is neces.ary .that good profe.· 
slonal service be obtained to conduct the bu.lness before 
the Patent Otllce. Full information ... to exten.lon. 
may be had by addre •• lng MUNN & Co. 37 Park Row.New 
York. 

Cople. of' Patent •• 
Person. desiring any patent Is.ued from 1886 to Novem 

ber 26. 1867. can be supplied with otllclal cople. at a rea.· 
onable co.t. the price depending upon the extent of draw 
Ings and length of speCification. 

. 

Any patent I •• ued since November 27. 1867. at which 
time the Patent Otllce commenced printing the drawing 
and spec11lcatlon •• may be had by remitting to thi. of 
Ilce $1. 

A copy of the claims of any patent Is.ued since 1886 
will be furnl.hed for $1. 

When ordering copies. plea.e to remit for the same a. 
above. and .tate name of patentee. title of Inventlt\n.and 
date of patent. Addre •• MmrN & Co • • Patent Sol1C1tors 
37 Park Row. New York. 

. 

TradelDark •• 
Any person or Ilrm domiciled In tne United States. or 

any Ilrm or corporation re.ldlng In any foreign country 
where s1mIiar privileges are extended to citizens of the 
United States. may register their de.lgns and obtain pro· 
tectlon. ThI. I. very Important to mannfacturer. In this 
country. and equally .o to foreigners. For full partlcu. 
lars address MmrN & co:. 87 Park Row. New York. 

MmrN & Co. w1ll be happy to see Inventors In person 
at thelr otllce. or to advi.e them by letter. In all case. 
they may expect an honest ollfnion. For .uch con.ulta. 
tlon •• opinions. and advice. no charge Is made. Write 
plain ; do not use pencil or pale Ink ; be brief. 

All buslne.s COmmitted to our care. and all consulta" 
tlens. are kept seeret and strictly co1\1idenUal. 

De.11Pl Patents. 
Foreign designers and manufacturers. who send goods 

to thi. country. may .ecure patent. here upon their new 
pattern •• and thus prevent other. from fabricating or 
.elling the same good. In thl. market. 

In all matters pertaining to patents. such as conducting 
Interferences, procuring extensions. drawing assign' 
ments. examinations Into the vaJ!rilty of patents. etc. 
special care and attention Is given. For Information and 
for pamphlets of instruction and advice, 

Address 
In'UNN &; CO ••  

PUBLISHERS SCIENTIFIC AME RICAN. 
A patent for a design may be granted to any per.on 

whether citizen or allen. for any new and oI1g1nal design 
for a manufacture, bust,statue, alto rel1evo, or bas relieJ ; 

3 7  Park Row, New York. 
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&ngf'afJ1lngsmav liead adv.,.U_1tJ at 'lie same f'ate POt' 
nne, by meaBurement. as t1t6 letter·pre88� 

Splendid 
AND 

UNPARALLELED TRIUMPHS 
OF TJ.IE 

W h o o l o f  & W i l s o n  
SEWING MACHINE co., 

N E W Y O R K ,  

Over 81 Oompetitors 
AT THE 

World's Exposition, Vienna, 1873, Etc. 

1. THE KNIGHT'S CROSS OF THE IMPERIAL AUS 
TR rAN ORDER OF .. FRANCIS JOSEPH." con .• 
ferred by hi. Apo.tol!c Maje.ty the Emperor .of 
Au.trla upon thE Honorable NathanIel Wheeler. 
Pre.ldent of tb. Wheel.r & Wn.on SewIng Ma 
chine Company, 8.S the founder a.nd builder of
Sewing MachIne Industry .  

�. THE GRAND DIPLOMA O F  HONOR. recomm.nded 
by the Int.rnatlonal Jury for the SewIng Machin. 
Company only. for theIr Important contributIon. 
to the material and social welfare of mankind .  

3. THE ORaND MEDAL F O B  PROGRESS. awarded 
for theIr New No. 6. SewIng MachIne. beIng for 
progress made sInce the ParI. Expopltlon of 1867. 
at whIch the only Gold Medal for SewIng Machln.s 
was awarded to the Company. Hence this V1enna 
award marks progress not from a low level or in 
ferlor medal. but from a Gold Medal. the highest 
a.ward made at Par1s. 

4. THE GRAND MEDAL FOR MERIT for the develop. 
ment of N eedle Industry, and excellence and BU · 
periorlty of manufactured samples eXhibited. 

IS.  A GR AND MEDAL FOR MERIT for excellence and 
• uperlorlty of Cabinet work ; the only award of 
the kind in this section . 

6. MEDALS FOR SEVERAL CO·OPERA TORS of the 
Wh.eler & Wilson Company for 8 uperlorablllty. 

1. THE OFFICIAL REPORT. published by the General 
Direct10n of the Vienna };xposition signalfzes the 
supremacy of the Wheeler & Wilson Company for 
qnantlty and quality of manufacture . andposlt!on 
in the Sewing MaChine business .  

FURTHER DISTINGUISHED HON ORS. . 

H BALTIMORE, Md., Oct. 81, 1878. 
.. The MARYLAND INSTITUTE has awarded WHEEL· 

ER & WILSON the GOLD MEDAL for their New No. 6 
Sewing Machine. Oth.r Sewing Machine. receiv.a no· 
thing ." 

'"'" u SAVANNAH, Nov . 4, 1878. 

. .  At the GEORGIA STATE FAIR a SILVER MEDAL. 
the blglle.t and only premium for Leather Stitching 
was awarded to WHEELER & WILSON for .ample. 
done on their New No. 6  Sewing Maohlne . "  

" NBwYoEKt Nov. 15, l878 . 
.. At the Forty·.econdExhlbltlon of · THE AMERICAN 

INSTITUTE OF THE CITY OF NEW YORK ' tbe High· 
e.t Premium has been awarded for WHEELER & WIL· 
SON'S NEW No. 6 Sewing Machine . "  

P. BLAISDELL cl CO., 
Worcester, Mass" 

Mannfacturers of the Blaisdell Patent UprIght Drtlls. 
and oth.r llrst·clas. Machinists' Tools. 

Trl'cks OF AltI:£RICA.-The ONLY reliable ex
posure of Humbugs, Qnacks, and Swindlers 

AND ev.r publlsned . List of all swindler. given. 
All Lotteries. Gift Swindle ••  Quack • •  "Hnm· 

Traps bugs, &c. &c . •  nam.d amI thorougbly v.ntl
latea. A PERFEC T  safeguard agaln.t Im

position . S.nt p,repald only 25 cent. ; 6 for $1. Addre •• 
HUN fER & CO., Pnbllshers. Hln.dale, N. ll. 

J OSEF OESTERREICHER. VIENNA. has 
rem8ved his Commission Agency for Machines 

from Academy St., No . S, to his own warehouse , VIctor
ga •• e 22. IV dI.trtct. HI. large busln ••• faollltl •• • nable 
hIm to store and sell machinery of any kInd on the mo.t 
favorable terms . 

Agents Wanted. Addre •• BROWN & CO . •  
Box 2'785, BU1falo, N. Y • 

480 LONG \.,OLU M N S  of Splendid 8to-
Expusnrer��' J���;,::.

e
if�;Setl°ll:\::�' c:��p!���'d b�J&���lng In the w OiiI8N'¥til�"l f��.��I���I��N�tll: 

WATCHM AKER and JE WELER' S Man
ual. gives latest and mo.t approv.d secrets of the 

trade, embracing watch and clock cleanln� and repair
Ing. temperlnl( In all It s grade •• making tool •• compound· 
Ing metal •• al1o:1 •• colormg. '!Olderlng.platlng, &c , with 
plaIn In.trnctlon. for be�nners. Greatly enlarged edl-

����� �fj,o::,::,�rir�
f
or #:;�?RK for jewelry, &c .• 

_ JESSE HANEY '" CO .• 119 Nassau St .• N. Y. 

" It Still Waves " Twelfth Volume 

STAR SPANGLED BANNER
·
ls a ���::o.��ruJu pa

T�r� 
Ledg.r sIze. overtlowlng with c�armlng storie ••  ta�e�l 
sketches, poemsf'wH, bumor, etc '

w
ete. It 1s the ONLl: 

K:S·M�'MWG�0�1P�b:txF.��e�r�alo��1��·.S,�1Cu��1 
rascall ly In all forms. even thon�h It be it.elf .Iandered 
and per.ecut.d for so dOing. SPLENDID CHROM O S .  
Your chotee of either a U Bouquet of Mayftowers,H 
�'i:s�

t
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Agents wanted. S�lendld F,a)'. Cash or premIums . 
g�l�s J�i�s�£�D :i���l' �Yri8SKa1��N.l1J£: Address 

ARARE C HANCE FOR S MALL CAPITAL. 
I will •• n on royalty or Manufacturer'. rlgh ts-very 

1"w-3 .man .rtlde of which a .mart girl or boy can 
make One Thousand !n an h our, selling fer 75 cent. and co.t but elgb t . Send 40 cents D), mall for .amJlle. tool 
and terms. dNO . B. CRAIG. AIl.genny City. Pa 

----------"- �- -" .. . --. .  ---.-- - - . - - ------.-----. --------------'� 

A .  S .  G?E A R ,  
--' 

Q
RIGINAL SCHAEFFER & BUDENBERG, 
Magdeburg. Germanf: Steam. Blast. Vacuum. and 

ydraulfc Gauges and En ne Counters. .A OH.ANGE TO SA VE MONEY. 
--0--

A MAGAZINE AND A NEWSPAPER. 
BOTH FOR LITTLE MORlll THAN' TlllC PBIOE OF oNE. 

THE NEW YORK TRIBUNE has completed arrangements with th. principal magazine. Bnd periodl. 
cals of this country and Europe. by which It I. enabled 
to supply these publications, together with eIther edItion 
of THE TRIBUNE, at a very marked reductIon from the 
regular subscription prizes .  The periodicals for which 
sub.crlptlon. mal' be .ent. at any time. to TBB TRIBUNE 
are gIven below. wIth th. regular price of each and the 
reduced price of the combinatIon with THE TRIBUNE : 

Publl.hers· With With 
regular We.kly Seml-W. 
price. Tribune . Tribune. 

��g��:: �:t:r���: : : : : : : ::::::.'! � *� � $� 88 
}l��¥;

r
��t:�����: : : : : : : : : : : : : : :  � 88 � @ � @ 

t��l:,'l."�t.�����I.�: : : : : : : : : : : : :  � gg � � g @  
rttefi·�t��iDg Aii';: : : : : : : : · : : :  � 88 � gg � gg 
AtlantIc Monthly . . . . . . . . . . . . . . .  4 00 5 00 6 00 
���

a
Wci.;cH;' : : : : : : : : : : : : : : : : : : : :  ! � � � � 88 

i��r;�g�·f".Toe::��L::::::.:: :'. � � t f,& � gg 
Popular Science Monthly . . . . . . 5 00 5 75 6 75 
fg�·%�lg��a�f �:�fth::: : : : : :  � 88 � gg � 88 
L��iJ.�ml�'i-mi"N;'W8ii8per � 88 � gg � gg 
£:!W�'�YL�g�eSo,;rnaC:: : : :  1 gg g gg : � 
Lesll.·s Boy.' & GIrl. '  Weekly 2 00 4 00 5 00  

�rJ��a ��:rl
ca

: : :  . .  : : : : : : : : : : :  1 � � gg � .� 
¥g�'N���W:���.��·::::.:: : : : :  f � : � � � ��lllr�:.��hI� .:::. : .. :.:::::.:: .:. : :l� � 1� 88 l� 88 
Blackwood'. MagazIne . . . . . . . .  4 00 5 00 6 00 
'fhe Edinburgh Review . . . . . . . . 4 00 5 CO 6 00 
The Westmin't.r Review . . . . . 4 00  5 ()() 6 f O  
London l\Iu.tnt.d N.w • . . . . . .  1 4 00 IS 2� 14 20 
London Graphic . . . . . . . . . . . .  " , ,14 ()() 18 20 14 20 
P unch . . . . . . . . . . . . . . . • • . . • . . . .  ' "  7 00 7 60 8 60 

Moke your own ••  Iection. from thIs list and remit 
either by money o rder, draft, 01' registered letter, direct· 
ly to THE TRtBUNE, and you will receive both magazine 
and newspaper. 

Addre.. Tm: TRIBUNE. New·York. 

MACHINERY s�lJ1!r cr��8r���!.p�rE 
, & co. 60 Ve.ey .t . . New York. 

OATEOHISM OF THE LOOOMOTIVE. 
With the first num ber in 1874, tne RAILROAD GAZETTE 

will begIn the publication of a Catechi sm of the Con· 
struction, Operation and Man1ement of A.mertcan Lo· 
¥���!ri
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:n1t

e
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e
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e
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to obtain a gen.rol knowledge of the Locomotive . 'fhl. 
pubJlc.tlon will be c0'1'1et.a 'VI thin six month.. 8ub-
:��Ilil"lHrlilf>

e (�1�El.i��ia·ir����;: �aew����.
ss 

IF A CO MPANY WISHES TO ACQUIRE. 
for a patent, " 'l'be Bole @ure remedy in the world" to 

T������ s��t��::h,�1��8t: !������ft ��:tS'b��:e 
be.t paying patent. 

SHORT HAND 1lSO worda por minute In 
. • 4 week •• Send stamp for 

Circular. J. A. GRAY. P. O .  Box 4.841, N. Y. 

VAN NOS'rRAND'S SCIENCE SERIES. 
Price ISO cents each_ In neat, stl:ff board coverlil, 18mo. Now ready · 

1. ChImney. for Furnaces, FIreplace. an d Steam' Boll· ers, by R. Armstrong, C.E . ;  2,  Steam Boiler E:g>loslohs by Zerah Co lburn ; 8. Practical D •• ignlng of Reta1Dlng Walls. bY
p

Arthur .lacob (with Illustrations) ' 4 PropOT· 
tlons of In. nee d  In Bridges ,  b)' Cbas. E .  Bend.r (WIth 
f!�

U
r��g�fi�Jt�aYt��w�

tlon of Bulldlnga, by W. F. But. 
IN PRESS: 6, On the Deslgulng and Constrnctlon of Storage · Re.ervolrs, by Artliur Jacob (wIth IIInstratlon.) : 7. Surcharg.d and Differen t  Form. of RetainIng Walls. oy Jas . S. Tate , C. E .\.8. A Treatl •• on the Com-pound En��·v'1i�8��'i{iJ'lJ: PUBLISHER 23 Murray & 27 Warren St •.• New York. 

WANTED-AN HONEST MAN OR WO-
MAN In every town and county. To tho.e out of work .  or having leisure time, TwENTY·FIVE DOLLARS A WEEK and .xpense8 Ilnaranteed. WEBSTER MANU. 

FACTURING COMPANY . An.onla. Conn . 
T H E  

S O I D . O S  RE C O RD 
A Yearly CompendIum of Sclentillc Progre .. and DISclll�3',:a��a�e �c�l':iri:;, f�f8�12.50. will be issued in January next. 

The volumes for 1'*'2. 11178. 
DOW ready. 'rHIS NEW AND 

splendid annual book 
pre.ent. In brl.f form the 
most lnter •• tln\! Facts and 
DI.coverle. In 'the varlou. 
Art. and Scl.nces that have 
transpired during the Drece. 
g:

n
o'h�

e
:[e� t��ll'Ie���!1�':f. f��� of the Wor�'ht :

the.fOI-
1.-CH AND MET-
2.-M IeS AND EN· 

"G 
CITY. LIGHT 

UND. 
LOGY -Em1>ra· 

and Useful 1n
ns and D1scove11es 

re aWr-to THE ARTS!' 5
'
-�CfrITURE� HORT · 

S.-AGRICULTURE. 
i.-RURAL AND HOUSE· 

HOLD ECONOMY. 8·-¥Mm�UTIJr.DIM! 
GlENE . 

t.-NATURAL ffiSTORY AND ZOOLOGY. 
10 & n.-METEOROLOGY TERRESTRIAL PHYS· 

12.-GEOLOGY AND MINERlC£I()J\.�OGR.U'HY lB.-ASTRONOMY, 
14.-BIOGRAPHY. 
1n�1:'l �c!';:.:�1 �g�IrZ:'O � ��l�!���r,:::���o:���; 
��fla���":�':.n��id �a�� : p'f:.��t I��';.,"r';��:�e� 
hold. In every Library. 
In:'P��.����:O. Bandsomely Bonnd. Wlth lilngrav-

d:,e����.mrll:ge�i\ P����tttg {i':��eo
�,!jc�p� 

vassers. For &81e at all the principal Bookstore •.  
MUNN & CO., PUBLISHERS, 3" Park Row. 1'Ie .... York City. 

THE BOIBli 7IFl 0 AXmaA.N will be sent one year 
d one popy 01 SOlBlf OE REOORD on receipt of $5. 

SCIlilNCE RECORD FOR 1S1� and IS13 now 
.adv, Each $2.110. 

Sol. Owner and Manufacturer of the GEAR "VARIETY M<ui��J� N.ilg,�r��atf.
e
t!'��7ts�IJ;�

n
i�5��

s
-$175, $380. $430, $5l!O-and ManufactlU'er 

and D.aler In all kind. of 
Wood and Iron Working 

:M A 0 B I . •  E B. Y , 
Steam Engines & Mechanical Supplies. 

56 TO 62 SUDBURY ST • •  BOSTON, MASS. 

SHINGLE AND BARREL MACHINERY.
chiae. 

rpved f:(neitaf�n�:'�l"ll:o 'i�::I�1feiiN:� 
and stav t ..... Stave Equalizers. Reading Planer •• 
TUrner.. Addre.s TREVOR & Co. Lockport. N. Y. 

W. HE UERMANN. Cedar St .. N .  Y • •  Sole Depot . 
Andrew's 

1832. SCHENCK'S PATENT . 1871. $375 
WOODWORTH PLANERS -"---___ �==--_ 

:���:sit�!.!!
a
��lf.�. :�?d J81nf'W: %8113lfCtl�B 

SONB�atte8wan. N. Y. and 118 LIberty st., New York. $425 A MONTH! Horse ana carnage furnJsh __ d. 
Expense. paid. H. B. BHA W. Alfred. Me. 

P- For prIce and Photo. write dIrect. 

OTIS' SAFETY HOISTING 
Machinery. 

KO. 348 DR01tV�v -tf-R,\:o:fi. CO • • 

NEW & IMPROVED .P ATrl'ERNS....-MA· 
CIUNISTS' TOOLS-all elzes-at low prices. 

Ill. GOULD . 97 to 1I8 N. J. R. R. Ave .. Newau. N. J .  $100 t "'50 p.r month guaranteed o .... sure to Agents every� 
where selling our new seven stra.nd White Platina 
Clothes LiD e.. S.lIs readily at every l1ouse. Samples 
fr.e. Addres. �he GIRARD WIllE MILLS. Philadelphia . Pa. 

GRIDDLE GREASER. �;�: g�:�:
e

�i� 
� ¥_"_WI"' '' __ 1 • _� , _ ht Mill III cakes. A I w a y  I!I 

r e  a d y  for use. 
Made of m.tal. Wtl1 la.t a life time. No smoke. No 
:�r:����rtaei�eJ';�r CI����g �lfeh�"'i��1�: clean .  

H
a
. 

ev�g�J:�ed�����fe 'iri:��'ii:;. f!re�o"���f. . a��:;zg 
for Agents' Circular to 

W. H .  BIXI,ER & CO . •  Manufactur.r •• 
Easton, P.o. • 

GLASS 
M

OULDS for Fruit Jars. Patent 
Lamps. Bottle. etc .• made bLH.BROOKE. 14 

y.ars at WhIt. and Centre Streets. New York. The short· 
est and cheape.t way order direct of Mould Maker. "' IIr PARTlOULAR ATTENTION paid to MOULDS fOI 
INVENTORS. . ,  

WORKING CLASS Male o r  F.male , $30 
week, employment at 

:�clri�:�f�����i:lJtn::;:���U��&��!���:l�hV������ 
return stamp. M .  YOUNG & CO., 173 Greenwich St . . N.Y. 

REYN OLDS' 

Turbine Water 
Wheels . 

30 years' experienee enables me 
to excelln Gearing Mills of all kind •• 
and fnrnl.b1ng them reliable. eco· 

&��ca���!fA�i�g¥�c�aEtE::r; 
Street. N ew Yor.:. p E RFECTION OF SPEED ON WATER 

nor. u'::'��ff�g:.����Kd\�rO��.
ta

i1e�lr
d
�!��� 'i!'riJ:; ex.treme cbanges, it operates the enttre gate In ten sec

onds. Warranty unlimited. No pal' tlU tested. JOHN 
S. ROGERS. Trea •.• 19 John Street. Bo.ton . Ma.s . 

HARD WOODS 
q IN LOGS, PLANK, BOARDS &; VENEERS. 
Th. cholce.t and largest Stock In market. Our own 1m· 
port.ation and manufactnre. 1"IEASONED MAHOG
ANY. WALNUT, HO LLY, RED and SP ANJSH 
(lEDAR, onr Specialties. 6EO. W. HEAD & CO •• 

MILL AND YARD 186 TO 200 LEWIS STREET. 
cor. 6th St . , E. lt •• New Y ork. 

ur;Send fOT Catalogue & Prtce List , enclosing Sc. stamp. 

P ATTERN & BRANDING LETTERS-SHARP, 
. Flat or Roundmg Snrfaces-Large .tock. PAVE· MENT L.tter!> suitabl. lor ARTIFICIAL STONE· 

WORK. vANDERBURGH. WELLS & CO .• 
18 Dutch. cor. Fnlton St • .  N.w York. 

MOLDING, MORTISING 
TENONING &; SlIAPING 

M A C H I N E S , 

BAND SAWS, 
SCROLL SAWS, 

Planin[ & Matchin[ 
MACHINES. &c., 

RAILROAD, CAB, and AGRI' 
CULTURAL SHoPS

l 
&c •• 

J. A�Ayr :rCO�·e. 
CINOINNATI. Oblo. 

Cold Rolled Shafting. 
o:�:���� f.(�:� ���:g�I:'''f!�':,l.t�'i{ I:��·Y f��::�� 
to 24 ft. Also.  Pat., Coupling and Self-oillng adjustable 
Hanger ••  pulley •• etc . GEORGE PLACE & cn., 

121 Chambers Street. N.w York. 

Sturtevant Blowers. 
Of every size ana des"

S�gWG�O�t�'6W �
D
c�

nd. 
121 Chamber. Street, New York. 

R
ICHARDSON, MERIAM &; co. 

� 

. Manufalltnrer. of the I .. te.t Improved Pat.nt Dan-
els' and Woodworth PlanIng Machines, hlng. Sash aud molding, TenonIng, MortiSing, Bo g, Ver-

tical, and CiroullLr Be-sawing Mac Is, Saw 
t{I�":.·· �g��� :'1sw�diW���g Lath.s, and varl�:� 
other kinde of Wo.od·worklng Machinery. CatalOgueB 
��t�rl.ia�:�s W�;.g�u:g�llJi

a
:ll��i-ty�����'!;

t
�:r.k�rf 

WOODB URY'S PATENT 

!:!!f{r!t!!f!e.�!:'!t0¥.�!��!.�e 
Saw Ar��'1: 'WM��: .... 001 :(£it':.�����tev.'y. ; Se.lld for Circula.r... 1 IW Sudburv IItrp..,t. Boston .. 

. C�J.g��fo�R2IOYR��I!�� , structlv.-Benellclal . 
W. L. C HASE & CO .• 

98, 95. & 97 Liberty St .• 
....... New York. 

1873 aDd 1874. 
Oatalogues Free. 

Machinists', Blacksmiths,' Model Makers', Pattern Ma-
����iI�r,�: aff�i�����'or1::gh����r�" and 1'001s and 

A. J. WILKINSO N  & CO • • Bo.ton. Mas •• 
WHALEN TlJRBINE. N o  riSkS to purellas;; Pamnblet sent free. SETH WHALlIN. Ballston 808. N. Y .  

PORTABLE STEAM ENGINES, COMBIN-
Ing the maxImum of .mclenc,. dllrabillty and eCon· 

�.'l�i'�'lr�:J��:,��tfI�,:>tw'ri�:�re��:il."3i1oor:.7n ar;; 
us.. All warranted satlsfactor), or no sale. !Ie.CrlpfiV9 
.. lrculars .ent on &llf.IIC1ltlOn. Address 

t'l Llbertr.i�:w io�R.A.DLEY CO. Lawrenoe, H .... 

© 1873 SCIENTIFIC AMERICAN, INC



.Il elverli8emente wtZl be admitted on this palle at the rate OJ 

$1.00 per line for eac/l. (mertion. liJnIJramnlls mall 

head advertisements al I/l.e 8ame rate per Un< bll meas· 
uremenl. as the letter-press. 

1 874. 
How is the Time to 

Subscribe 
TO 

HAR. P ER ' S PERI O D I CAL S .  

Harper's Mag·azine. 
'rhe jlIagazine has done good and

. 
not 

evil all the days of its life.- B1'ooklyn 

Eagle, 

Harper's Weekly. 
The ablest and most powerful illustratecl. 

p eriodical in this country.-Loutsville Co'u1im'
Jo�t1'nal. 

Harper's Bazar. 
'l'here never was any paper published 

that so delighted the heart of woman,
Providence Journal. 

T E R M S f o r  1 8 7 4 . 
HARPER'S MAGAZINE, One year . . . . . . . . . .  $4 00 
HARPER'S WEEKLY, One year . . . . . . . . . .  4 00 
HARPER'S B A.ZAR, One year . . . . . . . . . . 4 00 

One copy Qf eltiler will be sent for one Y6< ... , POS TA GE 
PREPA ID, to any Subscriber in the United States, 
on receipt Ql Four Dollars by the Publlsher8. 

HARPER'S MAGAZINJo.l, HA.RPER'S WEEKLY, and HARPER'S 

BAZAR, for one year,.-$10 OO j or any two fur $7 (10 : 
postage payable by the Subscriber at th� office where 
received. 
An Extl'(6 Oopy of eithe1' the MAGAZINE, WEEKLY, or 

BAZAn, will be 8upplied grat iS fo,' every O/:Ub qf FIVE 

SUBSORIB.KRS at $4 00 each, in one remittance ; o�. Six 

Cople8for $20 W, without eztra copy :  p08tagepayable by 

thel:!ubscrlbers at the offices where received. 

CHAMPION SPRING MATTRESS-The 
late.t and be.t Improvement, Do you want a 

hea:lthy and comfortable bed ? Here It I.. The .ofte.t, 
' eaSIest, che8�est, most popular, and durable S�ring Bea 
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e
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)Jered steel .prlng., .o united that thepre.sure I. equally 
(l1.trlbuted, Easily moved or carried about the hou.e. 
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be u.ed on 1I00r without bedstead. N o  under bed reo 
Qulred. Needs only balf thickness ot hair mattress. Tbe 
regular size double bed, 4 ft, 6 1n. oy 6 ft., contain. 19� 
steel upbol.tery springs and wel�hs only thirty 

���er�9�ea�f�.:t�� t��7.�f"'s�°'X'lyl�I��: ��d��� ��g�l 
Send for pl"torlal circular. Retail price of double bed
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b�r����Pig� ����!b�J;���r��·' Makers� 102 Cham-

B U I L D E RS Send for Catalogue . A .J .BICK· 
NELL & CO . ,  2'lWarren .t., N.Y. 

The American Turbine Water 
Wbeel, 

�;;:o";�b I�gl�';.�fgc
a
��s��

b
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lt
j���� 

Emerson, showtng the following use
fule ellect of the power of the water 
utlllzcd, being the higbest re.ult. ev
er known . 

Percentage of Part Gate : l(, 50.08 ; 
Xp�9r�eh�'o�

8
:�o¥e'���� ; �,.�:90

. 
A full re�ort may be obtaIned of 

rln���lo� 
LLS & TEMPLE, Day· 

BENNET HOTCHKISS, New Haven , Conn. 
I offer the Seven Years Extended term of my well 

known Hammer Patent for Sale . t 

I N  D E P E N D E N T  

B O I LE R  , FEED ER S 
S E N  0 FO R I LLU STRAT E D  CATALO G U E  
GOPE& MAXWELL MFC.CO. 

HA M I LT D N . D H I  D .  

::Q) d " ".  " =  �� " -
UNIVERSAL JAW • ;;; � " 01  D R I L L  C H U C K . 3 � �  

c. H .  REID'S PATENT AUGUST 12 1878. � 8 �  
Most POWERFUJ, Chuck made . Hnlds drills from 0 to %,� = 

and by turning down .hanks to %, wtll hold-without .lfP- " - ""01 
ping in the most trying work-u p to one 1nch inclusive . Its ..... 'S 
action is direct. qu1ck and positive . MeChanical �ovement � �� 
Is such that It cannot clog, set, or in any way " get out of or-"'" =1;,,) 
der. "  Has now been tn constant use six months, working;: � .. 
perfectly. Every Chuck is Bold on , full warrant, to be return· 0 .f: � 
ed and cash refunded If not ent1re� satisfactory , Address �W.= 

Send f!r·ltu�t¥��d&D�Zcr��l�� cf;�Jr::8.D
anbury, Ute � �:s 

TRY THE VICTOR DRILL CHUCK,-
Warranted to hold with a clasp of the hand. TrI-

�,'Xg!}
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WIRE ROPE. 
J O H N  A. R O E B L I N G ' B S O N B  

lIANUJ1' AOTUREBB TRENTON t N. J. 

FOR Inclined Planes,Standing Ship Rigging , 
Bridges, Ferries, Stays, or Guys on l.>errtcks & l)ranes 

Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductl>rs of Copper, Special attention given to holst· 
Ing rope of all kind. for Mines and Elevator. . APPII for gt:;��f.;ro'i¥r.l'n"�:;I.:ro<1" �i

h
�����

O
;f�\�� ' R�;�S. f"J 

large .tock con.tantly on hand at New York Warehous." 
No. l1? L!berty 8treet. 

lVorkers lVanted 
For WOOD'S HOUSEHOLD 1\1AGAZINE, 

which with Its Premium., 18 one of the mo.t attractive 
In the country. 

Price of Magazine 

ORB DOLLAR 
A YEAR, 

i LUBB.lOA TORS. 
DREYFUS' transparent Self-act. Ing Oller., for all sort. of Machinery 
a.nd Shafting, are reliable in all seasons, 

, iN"�
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now adopted by over 150 R. R. In the U. S. , 

. ' . �
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PORTLAND CEMENT, 
From the be.t Lon�"lk��n�=���'C1r3���

If.?f. A Practical Treatl.e on Cement furnlsbed for 25 cent. 

SUPIlR..JIElA TEIRS 
Save fuel, and 8UP¥ll: DRY steam. Easily a'tacnea to 
any boiler. 

N
RY W.

:�tFlt!:"�isf.,'W��¥ork. 

Pyrometers' 
For te.tlng Oven8, Boller 

. • fluUt Blast furnaces, 
Super-Heated ilJ'.t-�.:>

1l Stlll�:�RY W. �ULKLEY, 
98 Liberty St., New York, 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

SimpJ .... t, StI'onll'est, Cbeap.est. Best. 

18� \�� tir·;u::o�
o
����

e
t�� 

hill'hest percentllll'e ever 
shown In a reliable te.t and 
the hill'best avepall'e re
Bults ever obtained. In 
S���f;:ir��rnf:

iftiVi�p��t�rr� 
Ity over all others . Emer· 
son '8 full report furnished on 
application . Sendfor Clrcu· 
lar. 
MERRILL & HOUSTON 

IRON WORKS, 
Beloit, WI.conBln. 

C ommissions liberal, offering s lucratlve and agree- -,;r;r: k . 'III' d I able buslne •• to tbo.e wllllnwto give It proper attention. ,..,.. 01' �ng ..J..u O  e s 
Vol. XIV. bell'ins �th January, 187' 4. �'a�::;rnmental ����tWEfi�eJ�?2 'lfe:;���t���'i �o 

Examine our Clubb� & Premium Lists, 
Two ftrst·class periodicals for the price of one. 

;T Fer .peclmen Magazlne·and further information, 
'" Addres •• 

WOOD'S HOUSf:II0LD MAGAZINE, 
Newburgh, N. Y. 

S. E. SHUTES, Publisher . 

BUILDING P APER ! 
For Sheathlnll, Roofing, Deafem?l!. Carpet Lining • . and a8 s substitute for Pla.tering. Send for Samples 

and Ci1'cu.lars, to B. E, HALE & Co.: 56 &, 58 Park Plaoe; N. y" or lloox RIvER PAP.E� Co .• Chicago, 
'50 ' • /·-lBOR PLAN�' BS, 

ENGINE LAIT':ilES, DRILLS, &c. Sen ,tor Price LI.t. 
N EW HAVEN MANUFACT . RING C O . ,  

I New !laven, Conn. 

�TATroNARY AND PORTARLF: STEA111 ENGINES. 
Babcock & Wilcox Fatent Safety Boilers, 

LEFF EL'S DOU B LE TUR B I N E  WAT E R  W H E E L, 
SHAFTING. PULLEYS, HANGERS AND GEARING. ' 

: POOLE & HUNT, BALTIMORE� 

FIRMS haying Machinists' Supplies and 
new and second hand machinery FOR BALE , will find 

a READY MARKET IN CANADA. Addres. 
DONALD C. RIDOUT & CO. ,  

Engineers and Machinery Brokers, Toronto, Onto 
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steel and paper calender rollers, and for sawing.or facfng 
Stone, &c. J .  DICKINSON. 64 Na.sau 8t., New � or1<. 

Uuiversal Hand 
I.slanina- Machine. 
A labor-saving inveR

tiOD , attached to any 
vise, or to work itself, 
Indlspen.able to nil me
tal-working mechanics, 
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work In 8ny dil'ectton in 
a moment . l'�or illlorm
ation . address Manuf'r, 

JACOB E. SUITTERLIN, 
60 Duane St., N. Y .  

HIGHEST PREMIUM (Medal) Awarded and Indor.ed by 
Certtllcate from the AMERICAN INSTI-

The "A SBESTOS R O O F I N G" I. a sub.tantlal and 
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i s  manufactured in rolls ready for use, and ean be cheaply 
tran.ported and ea.i1y applied. 

ASBESTOS CEME:\'T, 
prepared rear'ly for Ut5e . Cnn be � nsi1y applied with a 
trowel, and win permanen tly ::.top all leaks on roofs. 

A S BESTOS ROOF COATING. 
prepared ready lor use . Applied WIth a. brush, alld forms 
an elastic wa terproof covering, which wi l l  restore and 
preserve old, decayed, and lea.ky roofs of 811 kinds. 

ASBESTOS B OILER FELTING, 
for covering Hor-alr and Steam Pipes, BOilers, on 
�tlll., etc. 

BOILER SCALE PREVENTTVE , A sBESTSS BOARD, SHEATH
ING, etc. Send for descriptive Pamphlets, Prlce-l1sts,etc. 
LIberal Inducement. to General MerchaD t8 and Dealers. 

87' !J.AIDE1r LA Nf �!lNY�itK' 
Patentee and Role Manufacl,urer. ESTABLISHED 1858. 

NEARLY 1,000 NOW IN USE. 
We ofi'erthetle Planers to our customers, beUev1ng them to be the best for the price that can be found. They will p lane thinner and thicker, plane more and do It better than any other of their weight al1d price, and, at the .ame time

r 
less liahle 

to get out of order. " hese plan. 
:�f:e�

e
a�

a
!�:��n

o
: ih

a
:��

n
p���:�i 

running them In from eight to 
ten day. . They have met with 
merited success wherever they 
have been introduced, and never 
fan to give entire satt.factl(,n. They will plane 5X Inche. thIck, 
and down to less than U inch In 

thickness, and In quantity from 8,000 to 18,000 feet III ten 
hours . Their extremely low price brings them within 
the reach of those of smaller means, and their small size (8xa feet) adapts them to many smnl1 shops, where a 
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manufacture three sizes, with either single or double 
roller., 16, 20 and 24 Inches wide. 
Price of 16 InCh Planer, .Ingle roller . . . . . .  , . . . . . . . .  $105 .00 

H 20 u " ' " " • • • • • • • • • • • • • • • •  120 .00 
24 .. .. . . . . . . . . . . . . . . . .  140 .00 

Pri�,e to pl�ne ro in.9h w.�de , d�?ble ro,\ler . . . . . . . . . . l��'� 
Price of Countershaft and Hangers . . . . . . ::::::.: : : :  20:00 

:: Extra Ruttcrs, per Rair, � i��h: : : : : : : : : : : : �:� lo'or !l\ustrated circulars, sent free, addre •• GEORGE 
PARR, Man1ilfactur�r of Mechanics' Tools and Light 
Machinery, Buffalo. N. Y. 

NEW YORK STEAM ENGINE GO. 
MANUFACTURERS OF 

Machimists' To ols 
OF A L L  DESCRIPTIONS, 

98 Chambers St. , NEW YORK. 

EXTRA HEAVY AND Ill[1'ROVED. 
LUCIUS W, POND, MANUFACTUREB, 

Worcester, Mass. 
Warerooms. 98 Liberty Street, New York. , Il.. C, BTEBB[NS AI!ent. 

D O U B L E  A C T I N G 
B UCKEl-PL UNGER St!:�!!l!:�PS 

VALLEY MACHINE COMPANY, 
Easthampton, Mass, 

[DECEMBER 27 ,  1 8 73. 
B�f.'N�W i�l!te�\\'i' Advertll1Jlg Agent. Addres8 

C, HENRY HALL & CO . . 20 r.ortlandt St .• N . Y .  City • 

THE PULSOMETER. 
The .lmple.t, mo.t durable and ellectlve 

STEAM PUMP now In u.e. Will pump gritty 
or muddy water w1thout wear or in1ury to 
Its part •.  It cannot get out of order. 

B r a n c h  D e p o t s : 
11 Pemberton Square, BostoD, Mass. 
1827 Market St., Phnadel�hl. , Pa. 
59 Well. Street, Chlca�o, Ill. 
South Western EXp08.tlon, New Orlean • .  
811 & 81S North Second St" St. Louis, Mo. 

RANSOM SYPHON CONDENSER perfecta 
and maintains vacuUlll en Steam Engtnes at cost of 

one ner cent its valse. and by its use Vacuum Pans are 
rnn with full vacuum Without Air Pumo. Please call at 
the Company's o.tH.ce, .Bu:ffalo , N. Y. Circulars sent to 
auy address. 

�meryWheels -ts. - meryGrinders 
:�11R� � � �mmG MONR�E [OorA. 

JUST PUBLISHED ! 
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iIlg Machinery." 124 pages. 

coi!�.r:'WabJ�!I
I
�n ���r;gbj�ct

t
�� K;:.��� J;I��fn��:� 

PtJ:f..���· .pili' Ji.°A��E °co��
e
g>t��

f
.lJ;��;�.r, Pa. 

---:0:---

HOW ABOUT YOUR PAY ROLL 1 
Is not TIDe the time-now when working forces are 

being reduced, and each man's effort. is to see how FEW 
ha1> ds he can get along with-Is not this the tlmc to 
.tudv carefully the claim. of labor- saving tools ' How 
mucb Wages will a good Emery Grinding Machine 
draw? How many men now working with File, and 
Grindstone, and Cold Chisel, and VI.e, can be dlspen.ed 
with by nnning a Rotary File a mile a minute ? How 
many Pal Roli SweJl1ng men will It take to do. wltl!. 
Vise aud File, what ONE man will do with that never
dulling Rotary File, a Tanlte Emery Wheel ? Tbat Fllfl ���B5�sE8���� ��es8r;��

ttlS of Adamant, and whose speed 
When money is scarce, La.bor Saving Tools are cbeap. 

THE CIRCULAR S LIDE VALVE may be 
placed on any engine at small cost, largely increas

ing power and saving rupl, by avoiding s team pressure 
and friction, Circulars free. J .  F. TALLANT, Agent, 
Burlington , lows. 

STEAM 'BOILER AND PIPE 

COVERING 
REYNOLDS & GO .  

MANUFACTURE 
SC1'eWS & Bolts 
. For Machinery of every variety. 

ALSO 
Bridll'e and Root . Bolts. 

STEEL & IRON SET SCREWS 
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No, 145 East St. ,  New Haven, Conn 

American Saw 00. 
NO. 1 FERR Y ST., N E W  YORK. 

Movable-Toothed Circular Saws, 
Eccentric (ielU'ed P.ower Presse!: 

OF THE 

SCIENTIFIC AMERICAN. 
THE BEST MECHANICAL 1'A1'ER 

IN T HE WORLD. 

TWENTY-NINTH YEAR. 
VOLUME XXX. -NEW SERIES. 

The publl.her. of the SCIENTIFIC AMERlCAN beg 
to announce that on the third day of January, 1874, a 
new volurt:.e commences. It will oontlnue to be the aim 
of the publishers to render the content. of the coming 
year more attractive snd u.eful t�an any of It. pred.
cessors. 

The SCIENTIFIC AMERICAN I. dev.oted to the Inter
e.t. of Popular SCience, the Mechanic Arts , Manufac· 
tures, Inventlons,Agriculture,Commerce, and the indus 
trial pursuits generally ; and It I. valuable and In.truc· 
tlve not only In the Work.hop and Manufactory, but al.o 
In the Hou.ehold ,  the Library, and the Reading Room, 

Tile beat Mecllanical Papm' in tile World ! 
A year's numbers contain over 800 pages and several 

hundred engravings of new machines, useful and novel 
Inventions, manufacturing establishments, tools, and 
processes. 

To the Mechanic and Manufacturer ! 
No person engaged in any of the mechanical pursuits 

should think of doing wltbout the SClENTIFIO AM erl. 
CAN. Every number contains from six to ten engravings 
of new maChillGS and inventions whtch cannot be found 
In any other publication. 

TERMS. 
One copy, one year . . . . . . . . . . . . . . . . " . . . . . . . . . .  " .. $8.00 
One copy, six months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .50 
One copy, four m·onths . . . " . . . . . . . . . . . . . .  " . . . . . . .  I .I1t 
One copy of ScientifiC American for one year,ane 

one copy ot engraving, "Men of l'rogress" . . 18.00 
One copy 01 Scientific American for one year ,and 

one copy of it Science Record " for 18'i4 . . . . . .  5. 01  
Remit by po. ta l  order, draft or express. 
The postage on the Selenttftc AmerIcan I. lIve cents 

per q ilarter, paya. at the office where received. can .. 
ada subscriber. must remit, with .ubscrlption, 25 cents 
extra to pay postage. 

Addres. all letters snd make all Post Offlce orders and 
drafts payable to 

1YI1JRH. de. 00., 
37 l' ARK ROW, NEW Y ORK. 

THE " Scientific American " is printed with 
CHAS, ENEt" JOHNSON & CO.'. IRK. Tenth .... 

Lombard sts . Pblladelphla , �nd 59 Gold st., New YorI!:. 

© 1873 SCIENTIFIC AMERICAN, INC




