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by inventionduring the past two hundred years.
of the United States Patent Office show less than fifty pa-:
| tents connected with the manufacture of pottery, less than |

'fathers in the art.
‘b‘lb]y, to the conservatism of the potters themselves, who
'seem very generally to go on the principle that < what was

% fireproof.

Scientific dumerican,

lPOTTEIRS’ MACHINERY—AN OPENING FOR INVENTORS. feet deep, 80 feet high in the interior, and was surmounted

Why it is that potters are not inventors, and that the
means, methods, and appliances of potters have failed to
challenge the ingenuity of men not engaged in thot indus-
try, it is hard to say. The fact is manifest, however, that
there is no other industry which has been so little benefited

half the number applying to potters’ machinery. That the
associated potters of the United States are imperfectly
awqre of the need of inventors in their trade and of the pos-
s1h111Ly of inaugurating improvements in their industry, is
evident from the resolution adopted by them at their recent
convention. But the stipulation against patenting which
they make in their offers of rewards for invention justifies
our use of the word ¢mperfectly in describing their sense of
need. They offer (1) a reward of five hundred dollars to
"any person who may invent and submit to them any new
jand uscful machinery of importance and applicability in
i their art and business; and (2) a reward-of two hundred and
fifty dollars to any person who may invent any essential and

useful improvement to or upon any machinery now in use:

by potters, provided that these inventions or improvements

| are free from all patents obtained or to be obtained from the:

inventor or any other person.”
u
| be.

The records |
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by a lofty clock tower. The building, with the land and
foundations, cost about $2,000,000. The loss by the fire ex-
ceeded $900,000.

it O D -
CONSCIENTIOUS WORKERS.

The tendency of our times is to disregard old maxims.
It is true, many of them, based on the experience of other
people under very different conditions, are not applicable
m our day. ‘‘IHaste makes waste” may be true in the
workshop, but the business man knows that * time is
money,” and it pays to be in a hurry when the market
shows signs of a change.

The good old maxim that ‘‘ whatever is worth doing is
worth doing well,” is too often forgotten. ¢ That is good
enough for him, or for the money,” is a poor excuse for a
man to sacrifice his good name, and still worse to induce
him to acquire careless habits. It has been said that while
American workmen are better paid, better fed, better edu-
cated, and, we may add, better behaved, than those of any
other country, they can beat the world in slighting their
work and cheating their customers and employers. The

‘ shoemaker, who turns out one or two pairs of boots a week
I for a customer, takes an honest pride in his work, and feels
and knows that he is to be held personally responsible for

{ every stitch he puts in. In a large factory, where the divi-

The meaning of this provision is not soclear as it might ; sion of labor should make every man an expert in his own
Still it is evident that the United States Potters’ ASsO— branch, the workman often loses his identity and responsi-

ciation require an absolute surrender by the inventor of any b111ty He knows the customer cannot fall back on him,

property rights in his invention before the offered prize is | however imperfect his work.
, awarded. From this it is safe to infer one of two things: | to conceal it from the eye of his foreman he is safc.
‘ either the associated potters do not believe that an invention  ably this is doing much to encourage
al use in their industry could be worth more than ' well known that ready-made clothing, boots, dresses, under-
five hundred dollars; or that an inventor capable of produc- | clothing

| of cessenti

If it is only covered up so as
Prob-
areless work. It is

, everything made in large quantities, is far cheaper

| ing new and useful machinery, applicable in an art substan- | than custom work, but alas! it is very often not as good.

i tially unimproved for two hundred years, yet employing

millions of capital, is likely to hold his labor and his proper- ‘bunéed while others have an equally strong
In cither case we are cheap wares, whether poor or good, and some one must
inclined to think that the association might be benefited by | ‘ supply this demand. The producers of such goods employ
a careful study on the part of its members of the influence ; | poor workmen at correspondingly poor wages, because they
of patented inventions upon the progress of other arts, and  must make their profits out of their workmen.
of the value of such inventions both to the manufacturers 'ten cent stores are lower

ty rights at a curiously low figure.

who use them and to their patentees.
Speaking of the premiums offered, the Pottery and Glass-
ware Reporter remarks that ¢‘ whatever causes may be to

3 ' blame for it, it is an established fact that pottery is behind ;
the age in the matter of labor-saving machinery, the same
% hand processes being now employed as were in vogue

thousands of years ago. While every other industry has

"benefited largely by the inventive genius of modern times,

the potter plods on in much the same way as did his fore-
This ‘state of affairs is largely due, pro-

good enough for their fathers is good enough for them,” and
partly to the fact that the attention of inventors has never
been publicly called to the nceds eof the industry in this
regard. Once let it become known among inventors that
machinery of improved form is needed, and from all the
devices likely to be offered something can certainly be
selected to suit the different purposes.”

Though the antipatent stipulation is likely to prevent any
eager competition for the prizes referred to, the offer of them
may be beneficial in calling the attention of inventors to the
field so long left fallow.  The pottery business is rapidly
increasing in importance in this country, and any invention
calculated to improve, facilitate, or cheapen the process of
manufacturing cannot fail to become a valuable property.

The associated potters appointed Messrs. Thomas C.
Smith, Greenpoint, N. Y., John Moses, Trenton, N. J., and
M. Tempest, Cincinnati, Ohio, a committee to investigate
and test any inventions that may be offered, and to award
the prizes. To them all communications relating to the
matter should be addressed.

- et~ ———

BURNING OF A SUPPOSED FIREPROOF BUILDING

In the recent burning of the Manhattan Market, one of
the most conspicuous and costly buildings in New York, we
liave another illustration of the fatal mistake of putting into
a would-be fireproof building just enough wood to cause its
destruction.

In this case the blunder was not so apparent as the com-
mon one of setting a wooden spire over a stone church, or a
tinder box, in the shape of a mansard roof, over a granite
warehouse; yet the blunder was there, and the ruin of a
building which cost $1,400,000 is the result.

The building wus considered practically if not absolutely
The tloor was of concrete, the walls were of
brick and glass, the rafters were iron trusses, and the roof
was covered with slate. The stall fixtures were of wood;
but the stalls were so widely spaced that there would have
been no great danger of injury to the main building through
their burning, even when re-enforced by the pile of empty
barrels in which the fire began, had the roof been con-
structed as it should have been in a building of that char-
acter. Unfortunately the vast and lofty arch of the roof
was lied with wood for convenience in fastening the slates,
and, though the quantity of wood was relatively small, it
was large enough to insure the destruction of the building,
otherwise fireproof against fire.

The building was erected 1 1871, and occupied the block
bounded by Thirty-fourth and Thirty-fifth streets, and

VI. ARCIUTECTURE, ETC
slvu stion. 3918
i<t Tlomes. No.6. Mr. J. C. Dolinan’s House, Chiswick.
K ull page illustration. Perspective, plans, and details.............. 3948

Eleventh and Twelfth avenues.
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It was 800 feet long, 200°

| There are many people in every land who like to be hum-
passion for

Five and
ing the standard of production as
well as the scale of wages.

It never pays to be a poor workman. If you are a young
man, aim to do honest work, and, although your present
employer may not be willing to pay you any more for a
well-made coat or a neatly-finished boot than he would for
a botch, don’t be discouraged. If you are a carpenter,
make the best joint you can; if you are a machinist, sce
that every bolt and rivet is as firm as if your life depended
on its properly fulfilling its duties. How carefully the
aeronaut examines his balloon, the tight rope performer his
rope before he trusts his life to it. Would a shipbuilder
take passage on a vessel of his own building if he knew
that he had willfully neglected or slighted any essential part
of her hull? Yet many a young mechanic has destroyed
his own future and committed moral suicide by sending
forth a poor piece of work. The old surgical professor’s
caution to a young medical student is not inapt here. Said
he, “If you are ever called to set a broken leg, and your
work is a failure, and the man becomes a cripple, you may
be sure he will always come limping along just at the
wrong time, when you are surrounded by your clients and
friends. He is a walking advertisement of your incapa-
city.” -

Every manufacturer knows the value of a good reputa-
tion. There are names that will sell almost anything. Why
do Burt’s shoes bring a better price than those of other
makers ? Why does Squibb’s ether bring a higher price
than that of any one else ? Why do Merk’s chemicals have
their own price list ? Because they are known to be hon-
estly prepared.

The path to fame by honest merit is a slow and tedious
one. A manufacturer who is so careful about his products
that he has to put a higher price on them than his less con-
scientious neighbor can sell for, may be repaid at first by
small sales and smaller profits. It takes a long time to
build up a reputation by excellence, but once acquired it is
like the pearl of great price.

It is much the same with the workman as with the manu-
facturer. If every stroke he strikes is solid work, conscien-
tiously performed, he will acquire a reputation, limited as
it may be, that is sure to pay in the end. We would not
conceal or deny the fact that some men labor under pecu-
liar disadvantages. All men are not born equal, either men-
tally or physically. One is naturally skillful in one direc-
tion, another is expert in many things. One man may do
his level best, and yet he will not turn out as good a piece
of work as his more skillful brother who only half tries.
Let him not be discouraged because he is handicapped m
the race, and may not be able to reach the top of the ladder.
There is room for honest workmen everywhere; even re-
spectable mediocrity pays better than brilhancy coupled
with trickery.

The native American is distinguished by his 1ngenuity,
and with half a chance he makes his mark everywhere. Yet
he sometimes loses the race in competition with less able
men of other lands, because their careful training and carly
drill in their profession, their long and severe apprentice-
ship, bas more then compensated for the want of natural
tact and ingenuify.

Perseverance will not conquer all things, but 1t goes a
long way toward success. While luck scems to favor the
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few, most men have to carve out their own success by hard
labor, in which a full determination to do everything to the
very best of one’s ability counts for more than is generally
supposed. Above all things, don’t waste time in regretting
that another trade was not chosen. If it is an honest one,
stick to it and it will pay.
——— At —
THE PHOTOPHONE.

As the remarkable series of investigations in relation to
sound transmission by light, which led to the invention of
the photophone by Professor Bell, have already been de-
scribed at length in the SCIENTIFIC AMERICAN (page 176,
current volume), and in the SUPPLEMENT (No. 246), only a
brief reference to the fundamental principles of the inven-
tion will be needed to make clear the an-
nexed diagram, which illustrates the man-
ner in which articulate speech is trans-
mitted by means of a beam of light, with-
out any visible or tangible connection
between the transmitting and receiving
stations.

A beam of light from any source is con-
centrated on the diaphragm, A, by the
lens, B, and the diaphragm, which is ca-
pable of reflecting the light, is placed in
such a position in relation to the lens, B,
as to project the light along a line joining
the axes of the lens, C, and the parabolic
reflector, D. The lens, C, renders the di-
vergent rays of light parallel, and the
parabolic reflector concentrates the light
upon the selenium cell, E.

The selenium forms a part of an elec-
trical circuit, which includes the battery, F',
and receiving telephone, G. A sound made
in the vicinity of the transmitting instru-
ment vibrates the diaphragm, A, and undulates the beam of
light projected through the lens, C, and the consequent
variations in the intensity of the light concentrated on the

selenium by the parabolic reflector changes the electrical

. s
conductivity of the selenium and renders the electric cur-: getfulness, rashness, or neglect.

! more at fault than employers.

rent undulatory. This current affects the receiving tele-
phone in the same way as it would be affected in an ordi-
nary telephonic circuit, and the sounds made in the trans-
mitting instrument are reproduced in the telephone.

We have described but a single form of apparatus, as the

principle is substantially the same in all the forms madeiplayflll, and social training for children, and as clearly the

known to the public. Professor Bell, in his recent lecture
before the American Society for the Advancement of Sci-
ence, said that about fifty different forms of apparatus had
been devised. The distance through which the  photo-
phone ” will work successfully has not yet been determined,
but it is believed that the extreme will be limited only by
the difficulty of adjusting the instruments at widely sepa-
rated stations.

In the course of his experiments with a perforated disk
interrupter, Professor Bell sought to ascertain the nature
of the rays that affect selenium. For this purpose he
placed in the path of an intermittent beam various absorb-
ing substances. When a solution of alum, or bisulphide of
carbon, is employed, the loudness of the sound produced by
the intermittent beam is very slightly diminished; but a so-
lution of iodine in bisulphide of carbon cuts off most, but
not all, of the audible effect. Even an apparently opaque
sheet of hard rubber does not entirely do this. When the
sheet of hard rubber was held near the disk interrupter, the
rotation of the disk interrupted what was then an invisible
beam, which passed over a space of about twelve feet be-
fore it reached the lens which finally concentrated it upon
the selenium cell. A faint but perfectly perceptible musi-
cal tone was heard from the telephone connected with the
selenium. This could be interrupted at will by placing the
hand in the path of the invisible beam. It would be prema-
ture, says Professor Bell, without further experiments, to
speculate too much concerning the nature of these invisible
rays; but it is difficult to believe that they can be bent rays,
as the effect is produced through two sheets of hard rubber
containing between them a saturated solution of alum.
Although effects are produced as above shown by forms of
radiant energy which are invisible, the apparatus for the
production and reproduction of sound in this way has been
named the ¢ photophone,” because an ordinary beam of light
contains the rays which are operative.

~—

Arriva) Home of the Anthracite.

Thelittle steamer Anthracite, worked on the Perkinshigh
pressure system, arrived at Falmouth, England, on the 14th
of September, having made the voyage from Philadelphia
in twenty-three days. She had on board at starting twenty-
five tons of coal. Having thus twice crossed the Atlantic
successfully, this vessel seems to have well demonstrated
the practical value of the new system. The reports of the
machinery trials of this steamer, which took place a few
weeks ago at the United States Navy Yard, Brooklyn, have
not yet been made public.

et~ i
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Phosphorescent Lighting.

Dr. Phipson takes sulphide of barium, or some other sub-
stance which is rendered phosphorescent by the solar rays,
and incloses it in a Geissler tube, through which he passes
a constant electric current of a feeble but regular intensity.
He claims to obtain in this manner a uniform and agreeable
light, at a cost lower than that of gas.—ZLes Mondes.
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THE SOCIAL SCIENCE ASSOCIATION.
The annual meeting of the American Social Science As-
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lclothing if naked; second, a long, steady, patient pull by a

i wise, strong hand up into solid land.

This is the work in

sociation began in Saratoga, N. Y., Sept. 8. The papers|which the associated charities ask cordial co-operation.

read related chiefly to education and sanitary affairs.

report of the Committee on Casualties in Mining, read by lNiance, is a curse.

Mr. J. D. Weeks, of Pittsburg, showed that ““in Pennsyl-

The ' Almsgiving, which saps manhood, self-respect, and self-re-

*“The Care and Saving of Neglected

Children” was considered by Miss - Hollowell, and the

vania, one man was killed last year for each 105,700 tons of | ““ Volunteer System of Charity,” by Mrs. F. B. Lockwood.
anthracite raised, a greater mortality than obtained in Eng- Mr. G. B. Bartlett submitted a paper on ‘“ The Recreations

lish mines.

In Ohio the figures, confessedly imperfect, give of the People,”

in which he attributed most of the recent

one death to 142,253 tons of coal raised in 1874, and in 1878,  improvement in the physical health and strength of our
one death to 255,000 tons raised. While some accidents are | people to the increase in holidays and the attention given to

unavoidable, there is no doubt thata great majority of explo- athletic sports.
sions come from the carelessness of miners, who will not on ‘The Changes in American Society;”

Mrs. Julia Ward Howe contributed a paper
and Frederick

hesitate to open a safety-lamp surrounded by fire damp to! | Law Olmstead one on ‘ Public Parks,” in which he called

ttention to the fact that twenty-five
_ears ago we had no parks which might
not better have been called something
else than a park, whether so designated or
not. Since then a class of works so-called
has been undertaken which to begin with
are at least spacious and have possibi-
lities of parklike qualities. On twenty of
these now in progress over $40,000,000
havebeen expended —well nigh $50,000,000

ﬁyl{lll}lllh]l

BELL’S PHOTOPHONE.

light a pipe. The peril from the falling of roofing and slate
is greater, however, than any other, being about 40 per cent.
of the total; and of these the public hears the least because
they are so common. These are too often the result of for-

And again, employes are
In fact, carelessness and ne-
glect are common among miners to a degree which seems
scarcely possible.

A report on Kindergarten schools by W. T. Harris, of St.
Louis, recognized very clearly the advantages of positive,

defects and dangers of the Kindergarten system as devel-
oped by Froebel and carried out in this country. The char-
acteristic differences between American and German chil-
dren, from geographical and social causes, were well insisted
upon, but no reference was made to the narrow range and
purely artificial cast of Froebel’s mind as exemplified in the
matter and method of his teaching.
admirable, but his system rigidly applied is anything but
suitable for American children.

Education in England, particularly as developed for girls
and women, was treated by Miss E. J. Simcox, of the Lon-
don School Board, and the co-education of the sexes was
afterward discussed with some feeling. Another aspect of
education was considered by President J. M. Gregory, of
the Iilinois State University, in a paper on American news-
papers. Mr. Gregory took a generous and hopeful view
of the influence of newspapers, regarding them asthe best
index of American life and the fairest representation of
the people.
the newspapers. They are the people’s libraries—the cyclo-
pedia of the millions.

The sanitary renovation and salvation of Memphis was
discussed by Dr. A. F. Lincoln, of the National Board of
Health. The regulation of medical practice by statute law
was considered by Dr. E. W. Cushing, of Boston; and the
economic aspects of the treatment of the insane, by Dr.
Walter Channing, of the same city.

The question of adulteration of foods, medicines, etc.,

was brought prominently before the meeting by Mr. George

T. Angell, whose sweeping assertions were disputed by Pro-
fessor S. W. Johnson, of New'Haven, Professor Remsen, of
Baltimore, Professor Nichols, of Boston, and others. Sec-
retary Sanborn, on the contrary, stood up for Mr. Angell,
rating the negative testimony of those who had not been
able to discover many or frequent adulterations as of less
weight than that of men who had found such adulterations.

The proceedings of the second day’s meeting embraced
the reading of the following papers: ‘“ The Socialist Laws
of Germany,” by H. W. Farnham; ‘ Modern Legislation
Touching Marital Rights,” by Henry Hitchcock; ‘‘ Libel
and its Legal Remedy,” by E. L. Godkin;  Pensions ina
Republic,” by F. J. Kingsbury; ¢ Laws Regarding Dissec
tion and Grave Robbery,” by Edward M. Hartwell; and
¢“Indeterminate Sentences for Crime,” by Z. R. Brockway,
Superintendent of the Elmira Reformatory.

In the first paper and the third and last day, Rev. D. O.'
Kellogg read a paper on “ The Principle and Advantage of
Association in Charities.” In the subsequent discussion
Robert T. Paine maintained that charity must do four
things—relieve worthy need promptly, fittingly, and ten-
derly; prevent unwise alms to the unworthy; raise into in-
dependence every needy person, where this is possible, and
make sure that no children grow up to be paupers. Relief,
detection, elevation, and prevention are all essential parts of
a complete plan. Families or persons who have fallen into
want usually need, first, relief—food if hungry, fuel if cold,
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His spirit was true and |

The best brain of the country speaks through

—and this does not tell the whole cost.
Considering that in the towns making
this outlay the necessity of a park was
Iittle felt, it manifests a remarkable pro
gress of -public demand. While in the
first half of the century only one public
park was laid out in Europe, since 1850
as many parks have been laid out in the
large towns of Europe as with us, and the
area has been larger there. What has
been secured for London alone is of

: greater extent than all the town parks
of America together. The next meeting of the Association

will be held in Saratoga in September, 1881. The officers
for the year arc:

President—Francis Wayland, Yale College.

Vice Presidents—Benjumin Pierce, Cambridge, Mass.;

Theodore D. Wolsey, New Haven; Martin B. Anderson,
Rochester; Mrs. Caroline H. Dall, District of Columbia;
Thomas C. Amory, Boston; Henry B. Baker, Lansing,
Mich. ; Thomas M. Post, St. Louis; J. W. Hoyt, Cheyenne;
Rufus King, Cincinnati; W. H. Ruffner, Richmond; W.
L. Trenholm, Charleston; Isaac Sherman, New York;
Henry Villard, New York; Maria Mitchell, Poughkeepsie;
Nathan Allen, Lowell; Mrs. J. E. Lodge, Boston.

General Secret iry—F. B. Sanborn, Concord.

Treasurer—F. J. Kingsbury, Watertown, Conn.

Directors—Dorman B. Eaton, New York; T. W. Higgin-
son, Cambridge; Horace White, New York; J. W. Dickin-
son, Newton, Mass.; Anson P. Stokes, New York; Jonas
M. Libby, New York; Carroll D. Wright, Boston; G. J.
Riche, Philadelphia.

Department of Education—W. T. Harris, Concord, Mass.,
chairman; Emily Tarbott, Boston, secretary.

Health Department—D. F. Lincoln, Boston, chairman; E.
W. Cushing, Boston, secretary.

Finance Department—David A. Wells, Connecticut, chair-
man; Hamilton A. Hill, Boston, secretary.

Department of Social Economy—W. B. Rogers, Boston,
chairman; Walter Channing, Boston, secretary.

Department of Jurisprudence—Francis Wayland, New
Haven, chairman; Theodore J. Woolsey, New Haven,
secretary; corresponding members, Moncure D. Conway
and Edith Simcox, England.

The Course of a Lightning Flash.

Prof. Tait, of Edinburgh, insists that when people think
they see a lightning flash goupward or downward they must
be mistaken. The duration of a lightning flash is less than
the millionth part of a second, and the eye cannot possibly
follow movements of such extraordinary rapidity. The
origin of the mistake seems, he says, to be a subjective one,
viz., that the central parts of the retina are more sensitive,
by practice, than the rest, and therefore that the portion of
the flash which is seen directly affects the brain sooner than
the rest. Hence a spectator looking toward either end of a
flash very naturally fancies that end to be its starting point.

—_— e r—
Shades for Electric Lights,

A French inventor, M. Clémandot, has devised a shade for
reducing the glare of electric lights, which he claims to be,
much more economical than ground glass globes. Hemakes

‘his lantern of glass tubes filled with finely spun glass threads

or glass wool. By reflection from the glassthreads the light
is given the desired diffusion, with a loss of illuminating
power not exceedlng 15 per cent, against 30 or 40 per cent
with opal or ground glass. The natural blueness of the elec-
tric light can be corrected by tinting the glass tubes or the

inclosed wool.
. i or—

Loss of Melbourne Exhibits.

By the wreck of the ship Eric the Red, on the southwest
coast of Australia, 150°cases of goods for the American ex
hibit at the Melbourne World’s Fair were lost. Asthe Ex--
hibition opens October 1, the exhibits cannot be replaced.

s

THE locomotive of the train that was wrecked in the Tay
Bridge disaster has been fished up and repaired, and is now
drawing trains on the Edwburgh and Glasgow line.
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NEW INVENTIONS.

An improvement in fireproof ceilings has been patented
by Mr. John D. Ottiwell, of New York City. The object
of this invention is to prevent the plastering applied to the
ceilings at the points where the corrugated arched plates
meet the girders from becoming loosened and falling off.

A shoe nail for the channels of boots or shoes roughened
on its shanks, having a body slightly tapered on two of its
opposite sides, but drawn from the middle of the other two
opposite sides to form an entering point, and provided with
an elongated or diamond-shaped head, has been patented by
Mr. John Hyslop, Jr., of Abington, Mass.

Mr. Julius Austin, of Wakeman, Ohio, has patented a
simple, inexpensive, and effective wind wheel, to be oper-
ated by the wind for actuating pumping, grinding, and other
machinery.

An improvement in refrigerators has been patented by
Mr. Charles P. Jackson, of Chicago, Ill. The object of the
invention is to secure economy and convenience in shipping
and storing refrigerators, and to secure a constant circula-
tion of air and an extended refrigerating or cooling surface
within them.

Mr. Charles L. Norton, of New York City, has patented
an improved spring clip for indexing books, which is both
simpleand convenient. It consists in a clip of spring metal
with sides of unequal length, and having a sharp bend near
the end, and an index letter stamped on the part between
the bend and the end of the clip, so that the clip can be
placed on the end of a page with the lettered part projecting
outward, and thus indicating the index divisions of the
book. )

An improved neck yoke, for connection with the end of
the tongue or pole in a double team, has been patented by
Mr. Thomas N. Rudgers, of Fowler, Mich: It consists in
the peculiar means for increasing or diminishing the lever-
age of the neck yoke, or adapting it to unequally matched
horses.

Mr. Alfred Nobel, of Paris, France, has patented a primer
for the ordinary composition of powder when reduced to
meal, and thereby adapted to increase the charge in a hole
of given size by its compressibility.

A fence, so constructed that it can be readily set up, and
which is light, strong, and durable, and not liable to be
blown down or pushed out of place, has been patented by
Mr. Daniel T. Hazen, of East Milan, Mich.

A register for registering the number of fares deposited
in the fare boxes used in street railway cars, stages, and for
other purposes, has been patented by Mr. Joseph N. Hardy,
of New Orleans, La. The invention consists of a toothed
cylinder pivoted in the lower part of the fare box below the
tilting trap. The shaft of this toothed cylinder is connected
with an index on a circular dial, so that as the cylinder re-

volves it turns the index, which shows on the dial the num- |’

ber of fares paid.

Mr. Bernhard von Schenk, of Heidelberg, Germany, has
patented a mass for manufacturing plastic objects, consist-
ing of sulphate of lime nine and a half parts, coal or coke
one part, and iron shales sixty-hundredths of a part.

Mr. William Wilmington, of Toledo, O., has patented cer-
tain improvements in that class of car wheel chills which
have in the outer portion of the flange face a peripheral
receptacle for sand or its equivalent. The invention con-
sists in constructing the chill with this peripheral recepta-
cle, and also with a circular chamber in rear of it having an
inlet and outlet for the circulation of superheated steam,
the object of which is to retard the cooling of the iron in
order to increase the depth of the chill.

—_— et er—

IMPROVED BLACKING BRUSH.

The engraving represents a novel blacking brush recently
patented by Mr. E. L. Wood, and now being introduced by
Messrs. E. L. Wood & Co., of East-
land City, Eastland county, Texas.
The improvement consists in hing-
ing the dauber or small circular
brush by means of which the moist
blacking is applied, so that it may
swing over and become charged
with the blacking contained in an
ordinary blacking box clamped on
the back of the polishing brush.
The blacking box is secured in its
place by a thumbscrew. The dauber
is pivoted and provided with a crank
at the back of its support so that
when it is inverted so as to touch
the blacking it may be rotated.
Spring catches are provided which
hold the dauber in either of its po-
sitions.

When the brush is not in use the
cover is placed on the blacking box
and the dauber is brought down upon it. ‘Arranged in
this way the brush may be carried without blacking other
articles with which it may be brought into contact.

_— et r————————
Importing Oysters.

Boston flats have recently been stocked with oysters unin-
tentionally introduced from African waters by the bark
Fantee. While the bark was off the coast of Africaher sides
and bottom were fastened upon by oyster spat, which throve
abundantly. Many bushels were removed on her recent

arrival at Long Wharf and planted on the flats. It is hardly
probable that they will survive the cold of the coming
winter.

NEW EXTENSION STOVEPIPE.

The engraving represents an improved extension stove-
pipe joint recently patented by Henry Cook, corner of Main
and Harrison streets, Leadville, Col.
adapted to slide together telescopically, admitting of using
the pipe in situations where joints of the regular length
would not be available. The advantage of thisarrangement
will be apparent to any one having anything to do with
stoves and stovepipes, and the amount of vexation that will
be avoided by its use is considerable.
the extension joint will be understood by refereunce to the
engraving, in which Fig. 1 is a perspective view of the joint,
Fig. 2 alongitudinal section, and Fig. 3 a transverse section.

“\ u
lhl

mudu
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COOK'’S EXTENSION STOVEPIPE.

The invention consists in a joint of stovepipe made in
two parts, one sliding within the other. A thumbscrew
passes through a yoke attached to the outer part, and enters
any one of several indentations in the rib or seam of the other
part. It will be seen that this length may be used in the
same way as other pipe, and it may be readily lengthened
or shortened to suit circumstances.

Further information may be obtained by addressing the
inventor as above.

—_———t——
Solar Boiler.

In a note before the Academy of Science, in Paris, Mr. A.
Pifre describes a compound reflector having a focal length
much less than usual. The zone of maximum heat is near-
est to the lower part of the boiler, and the laws of the heat-
ing can be easily studied. The reflector presents a usable

NOVEL BLACKING BRUSH.

surface of about 100 square feet to the sun.
tains 1'8 cubic feet of water. When the sky is clear the
water boils in about 40 minutes, and the pressure rises 1
atmosphere every 7 or 8 minutes. In several experiments
even 6 minutes have been sufficient to raise the pressure 1
atmosphere. The machine connected with the apparatus has
a new construction, and a pump connected with it lifted per
minute 814 square feet of water to a height of 10 feet. This
labor is ten times as great as that previously obtained at
Algiers,
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Roman Coins at Harvard.

In 1877, Robert Noxon Toppan (1858), ot New York, pre-
sented to the library a collection of Roman coins, eighty-one
in number, illustrating the period from 400 B.C. to Con-
stantine the Great, A.D. 337. The coins, says the Hurvard
Register, are of copper, silver, and gold, and are of excep-
tional value, owing to their fine state of preservation, many

The two parts are | of them being asclear cut as the recent coinage of the United

States Mint. Copper money was first coined in Rome about
425 B.C., and this collection includes a large copper as of
400 B.C. The stamp of the government did not determine
the value of the coin; it simply certified that the value ex-
isted in the coin. All the Roman emperors before Constan-
Cleopatra, Julius Ceesar, Brutus,
Sylla, the Calpurnian, Amilian, and Acilian families, con-
tribute a coin each, and there are ten of the year 269 B.C.

This collection remained unarranged until quite recently,
when the donor presented a handsome case, and personally
arranged the coins chronologically, with a descriptive label
beneath each coin. The case is of polished rosewood, two
feet it height, threefeet in length, eighteen inches in depth at
the base, and six inches at the top. It hasbeen placed in
the art room, whichis immediately above the delivery room,
and can be seen at any time by permission of the librarian.

P -——,
How Diamond Mines are Worked.

The system of working the diamond mines is described by
an operator as follows:

The ground being picked loose by natives and broken up,
is hauled out of the mines in tubs runningon inclined wires;
from these tubs it is transferred to a sifting cylinder, which
removes the coarser stones, the remaining soil being mixed
with water and slowly stirred in a flat pan of circular form,
by means of arms fitted with teeth, this pan varying from 6
to 15 feet in diameter, according to the amount of work to
be done. The effect of this is to leave the diamonds, which
are heaviest, at the bottom; the lighter soil escaping over
the edge of the pan, to be taken up by a dredger and trucked
away. At the end of a day’s work the contents of the circu-
lar pan are cleaned out and washed up in hand-sieves, when
in turning over the sieve on the table the diamonds can be
at once seen from their brilliance, some being of most per-
fect octahedron shape and as clear as crystal.

The rough diamonds are almost invariably below 10 carats
in weight, the average being about the size of a pea; indeed,
in the Bultfontein mine, a 10 carat stone is looked upon as a
curijosity, though specimens exceeding 100 carats in weight *
have on rare occasions been secured. The value of a stone
depends entirely on its color, shape, and freedom from spots
or flaws; those of faultless shape and perfect whiteness tak-
ing the precedence of all others. The diamonds exceeding
20 carats in weight are mostly of various shades of yellow,
a large white diamond being a comparative rarity.

— . r~—

A Good Example,

A shipbuilding firm of Dumbarton, Scotland, offers awards
ranging between $10 and $50, to any workman in their em-
ployment who has (1) invented or introduced a new machine
or hand tool into the yard; (2) improved any existing ma-
chine or hand tool; (8) applied any existing machine or hand
tool to a new class of work; (4) discovered or introduced any
new method of carrying on or arranging work; or (5) made
any change by which the work of the yard is rendered either
superior in quality or more economical in cost.
et —

Into the Bonanza Group.

The north header of the Sutro Tunnel has passed through
the Consolidated Virginia and California mines, and is fast
nearing the point where it will connect with the Oplir, being
at present in the Golden Gate ground, which adjoins the
Ophir and Mexican on the east. The course of the tunnel
will continue a little east of north until it connects with the
Ophir, when it will bear more to the eastward for a connec-
tion with the Union shaft, thus pass-
ing diagonally through the Golden
Gate ground at a depth of 1,600
feet below the surface. Its con-
nection with the Union shaft will
be a very important one and anx-
iously looked for, as it will be of
invaluable assistance in the way of
drainage to the new bonanza depo-
sits now being developed in the
Sierra Nevada and Union ground.

It is easy to see that the Golden
Gate, located in the very midst of
these valuable developments, and
with the Sutro Tunnel now making
its way divectly through it, israther
of an interesting piece of property
at the preseht time, as the tunnel
has over a thousand feet yet to go
in order to reach the Union shaft,
and all the way through the Golden

The boiler con- | Gate ground, passing directly beneath the heavy and pro-

minent croppings in the cemetery, just north of Virginia.
The Golden Gate Company, formerly the old Vermont Con-
solidated, have their title fully perfecied and covered by
United States patent. They now propose to resume sinking
their large new three-compartment working shaft down to a
connection with the tunnel, and have levied an assessment
for that purpose. They have excellent prospects already,
but are going after their full share of the good things at that
point.—Enterprise.
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BOOK-MARING—THE AMERICAN BOOK EXCHANGE.

Most people have heard the story, in one way or another,
of the old lady who dropped into a bookstore one morning
to have her old Bible reprinted, as she was advancing in
years and wanted to get one in which the type was larger;
how the obliging clerk took her order, and in the afternoon
of the same day furnished her with a book having just the
size of print and description of binding she required, and
with which she was delighted as a faithful reproduction of

her cherished volume. Probably there are not many at this
day who believe that books are made de novo with such ex-
pedition; but the business of modern publishing houses re-
quires the help of so many essentially different industries,
and the division of labor is so carried into a hundred details,
that comparatively few, except those who have made a spe-
cialty thereof, have any adequate idea of the several processes
and the number of different hands which the work goes
through in making a printed book. We have, therefore, taken
as the subject of our industrial sketch this week the leading
departments of this business, as carried on by the ‘“ Ameri-
can Book Exchange,” the style of a company which bas,
within less than two years, become one of the largest pub-
lishers of standard books in the United States.

The business was inaugurated by the publication of one
volume in January, 1879. It was started on the idea that
the demand for standard books would be practically almost
unlimited, if their price could be so reduced as to bring them
within the reach of the masses. To be able to make large
reductions in the price, it was imperative that extraordinary
editions should be printed, as well as that their manufacture
should be conducted according to the strictest business prin-
ciples. Of a great proportion of the books printed such
sm -1l editions are usually sold that the expense of the prepa-
ration of the plates, with even a moderate margin of profit
to the publisher, makes the proportionate cost of each vol-
ume very high as compared with what it would be were the
books sold by the hundred thousand. Starting with these
facts, and with the determination to issue only such books
as would be universally acknowledged as standard, the origi-
nators of this enterprise have already achieved a success so
decided that, in looking over the work they are now doing,
it seems no exaggeration when they claim to have effected a

(i
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“‘literary revolution,” for, although the business has been so
recently established, they are now actually printing and sell-
ing over 5,000 books a day, nearly all of them being works
such as no well selected library would be without, and the
selling price being from one-fourth to one-tenth only of what
the saime books could previously have been bought for.
The initial work in the making of a book, after the *‘ copy
is ready, is the composing or arranging of the types, This,

Srientific Amevican.
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in all books which do not contain elaborate engravings, or
of which only small editions are printed, constitutes a main
portion of the cost of manufacture. It is a branch of the
business, however, in which it has been found very difticult
to reduce the expense, as, notwithstanding all the efforts
made by inventors in different parts of the world for more
than fifty years past to perfect a machine for type-setting,
it is only within a brief period that a successful working
machine has been contrived, which, on plain work, will do
the composition of a book at a lower price than the same
can be done by hand. Such a machine, an illustration of
which occupies the central position on the first page, has been
at work in the ““Gray” printing office, in New York, for
two years past, and a great deal of the composition required
by the American Book Exchange has been done thereon.
There are twenty of these machines in this establishment,
and the cost of type-setting thereby is reduced nearly 50 per
cent as compared with hand work. The machines are only
suitable for plain work, such as history, biography, travels,
etc., where but one kind of type is used throughout, and the
text is free from italics, quotations from foreign languages,
tables of figures, etc. The type is compactly held in three
different metallic cases, with separate grooves for the supply
of each letter, the letters all lying in the same position.
These cases are at the top of the machine, and the operator
sits in front of a keyboard just below; a touch on any one
of the keys releases the particular letter or character desired,
the bottom one in #s special compartment of the case, when
it drops by _its own gravity into a channel that conducts it
to its proper position in the matter being composed. The
types are thus set up in one long line, which is' steadily

- pushed out fo the left of the operator, where a ““justifier ”

with a measure cuts it off in lengths sufficient to make lines
of the width of the page of a book or newspaper column, as
may be desired.

The distribution of the type, or putting thembackin regu-
lar order in the cases after the printing has been done or a
plate made, is performed by a separate machine, which works
automatically and very rapidly, needing only a boy to tend

Each different letter or character has one or more nicks
on the body of the type, soarranged as to be unlike the nicks
on any other letter, and the distributing machine places each
type in its proper place according to these nicks. An expert
operator with one of these machines can compose from
45,000 to 55,000 ems of type in a day of ten hours, while
good compositors will hardly average the composition and

it.

distribution of 7,000 ems each in the same time. Includ-
ing the justification and distribution, the extra correc-
tion which a machine calls for, and the occasional. attention
of a machinist, the cost of composition comes fo something
less than 20 cents per 1,000 ems.

There will always, however, be a great amount of work
which, from the variety of characters employed, or the style
of the text, must be done by hand, and the ¢ Library of
Universal Knowledge,” now in ceurse of publication, is of
this description. It will be a verbatim reprint of the latest
London edition of ‘¢ Chambers’s Encyclopadia,” with ad-
ditions by American editors, covering® some 15,000 separate
topics, making one of the largest works of this class ever
issued. It will make fifteen volumes, octavo, of nearly 1,000
pages each, closely printed type. 'fwo volumes are to be
issued monthly, S. W. Green’s Son, a Beekman street printer,
having contracted to do the composition of seventy pages a
day regularly—an amount of work of this character which
but few of our large printing offices would undertake to ac-
complish.

It is very rare that a book is now printed directly from
the types, but a mould is taken from the type form, from
which a plate is made to print from. An illustration on this
page shows a large press in which thetype form is placed to
make this mould, theface of the type being carefully brushed
with black lead, and the impression being made ip wax,
which is spread about a sixteenth of an inch thick on a metal
backing. This wax mould is suspended in a solution of sul-
phate of copper, sulphuric acid, and water, and connection
being made with an electric machine, the copperis deposited
in the mould to represent exactly the impression left in the

© 1880 SCIENTIFIC AMERICAN, INC

type by the wax, the finest lines of the most delicate engrav-
ing being clearly and sharply brought out. It takes about
three hours’ time for the deposit of sufficient copper to make
a plate which will wear well, and when this is accomplished
type metal is cast upon the back of the thin sheet of copper
to form a solid backing. The plates are now carefully planed
down on their backs to a uniform regular thickness, trimmed
on the edges, and, where the letterpress would show a good
deal of white paper in printing, some of the extra metal is
cut or “routed” out. The electrotyping for these publica-

tions is done at the establishment of Lovejoy & Son, who
have for several years made the electrotype plates from which
the SCIENTIFIC AMERICAN is printed.

The types being set and the plates made, the form is now
ready to ‘‘go to press,” as printers term it, and one of the
illustrations at the top of the first page represents the print-
ing process. The work of the Book Exchange has so quickly
grown to such great dimensions that it has been difficult to
engage a sufficient number of the kind of presses desired to
do the work. The Adams press does the greater part of the
printing, over fifty presses being kept constantly at work, and
fifteen of these working through twenty-four hours a day.
The Adams press is an old style book press, which does not
work quite as rapidly as some presses of more recent design,
but it has a thorough ink distribution, gives a firm, clear,
and even impression, and has always been a favorite with
printers for work which was to be done with great care.
There are other presses which it is claimed wili do as good
printing, but it is not pretended that any of them will do

~ | better book work than the Adams press.

The sheets are now ready for binding, leading details of
which are represented in the other illustrations on the first
page. The printing is usually done in large forms, with 16,
24,32, 36, or 48 pages on one side of a sheet, each sheet
being styled a signature, and so marked at the bottom of the
first page of such signature, that, when the binder places the
signatures in consecutive order, the pages of the book will
all come in their proper places. The binding is all done in
establishments expressly fitted up for this purpose at 18
Spruce street, 26 Beekman street, 33 and 35 Vesey street, and
8 Church street, where also are the packing and shipping
departments of the business. Representations of theseseveral
buildings will be found on this page. More than 5,000 books

i

are now being bound daily in cloth and half Russia at these
binderies, and new machinery is being put in, which, with
the additional help that can be employed, is intended to
double this capacity. The number of hauds now engaged
in this department averages 75 men and 140 women and
girls.

The folding of some of the work is done by hand, while

a large portion is done on folding machines, of which there
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are six in constant operation. The machine will fold the
sheets about as fast as a feeder can supply them. The sheet
is laid by points, so that the printed matter in each page will
come in just the same relative position with that in all the
other pages, when a long, light strip of metal, held by curved
arms, comes down and forces it through a narrow opening
in the table-like top of the machine, whence it is taken
through a series of tapes and rollers arranged so as to give
just the folds required.

After the folding comes the ‘ gathering,” or the putting
together of the different sheets which make a book. The
manner in which this is done will bereadily understood from
the illustration, in which the employee is seen surrounded
by piles of sheets, taking one from each pilé successively
until all the signatures of a book are held together in the
hand. .

As may be supposed, in the rapidity with which the
folding and gathering are performed the sheetsare not pressed
firmly and solidly together as they appear in a bound book
but to effect this they are put in a powerful press, called the
‘‘smasher,” which instantly squeezes them so tight that the
book will then be almost as hard as a board, and only an out-
side leaf or so in a pile of several thousand will be loose. In
this state they are taken to a machine where two or three or
more shallow cuts are sawed across the backs, just sufficient
to allow room for a strong cord to pass through.

In the sewing, the books as gathered are placed in piles
from 12 to 18 inches high, and these cords are arranged on
frames at such distances that they will pass through the cuts
sawed in the backs of the sheets. The cords are kept taut
by screws in the frames, and éach sheet is sewed around
* these cords, but so that the whole pile of books sewed around
the cords may be worked along, to allow of little ends of
cord being left on each side, when the string of books, as it
might be called, is cut apart. These ends are made firm
with glue in .the cover or casing, when that is put on, and
glue entirely over the back also holds the cords in their
places. After the sewing the edges have to be trimmed in
a cutter, of which there are several styles, then the back is
rounded by a machine, the volume being held in a sort of
vise, which will yet allow the signatures to be slightly moved,
when a roller moving in a circle is passed forward and back
over the back of the volume. The old style of doing this
work was by pounding the edges with a mallet, but the ma-
chine has entirely superseded this class of work.

The dexterity with which experienced hands can put to-
gether book covers cannot fail to be surprising to one wit-
nessing the operation for the first time. A particular kind
of thin muslin, made for the purpose, and furnished in as
many different shades as there are styles of dress printsin a
season, is the staple article for all ‘‘cloth” bindings. It is
cut enough larger than the two sides and back of a book to
allow room to fold the edges well over, but the pasteboard
it is intended to cover is cut out, generally by a machine, of
the desired shape and size. A workman willlayouta dozen
of these muslin pieces for covers, brush them theroughly
with glue, place the pasteboard for the sides in position, put
in a piece of thick paper or cardboard to stiffen the back,
deftly fold over all the edges, and pass the whole pile through
a press, almost before an observer comprehends what he is
doing.

When the edges of a book are to be gilded this part of the
work is done after the trimming, a great number of books
being held tightly in a press, when the edges, which are
trimmed so evenly and held so closely that they present a
smooth surface, are brushed over with a thin sizing, made
principally of isinglass glue, and the gold leaf is laid on and
burnished with a hot iron. The stamping, or lettering on
the covers in gold, is done very much after the same princi-
ple, the gold leaf being pressed in by a heated stamp. The
embossing, by which the various designs of cloth covers are
made, either plain or with ink impressed in the design, is
done in a powerful press, especially built for this purpose,
from metal patterns cut in a great variety of styles. After
this the book is ready for the finisher, who puts on its case
or cover, making the inside of the cover to match the fly
leaf at the front and back, putting in a beaded or corded
trimming around the back at top and bottom if desired, and
remedying any imperfections which may have been allowed
to pass in other portions of the work.

‘We have thus followed the book through, from the time
the copy is put in the printer’s hands until the volumes are
ready to go to the shelves of the bookseller, but our notice
would be incomplete without reference to the work done by
what is called the ‘‘ process ” system of engraving. There
are several patented methods of doing this work, and it is a
distinct branch of business which has grown up entirely
within the past fifteen years. By these processes a photo-
graph is made of what is to be reproduced, from either a
woodcut, a stecl or copper engraving, a lithograph, a pen
and ink drawing, or a page of printed matter. In this man-
_ ner thepublishersare now reproducing by photo-electrotypes
the plates of Young’s ‘“ Bible Concordance,” a very elaborate
work, in which, interspersed through the Englsh text, are
numerous quotations from the Greek, Hebrew, and Arabic,
making a book which would prove a very difficult work for
the most skillful compositor or the most accomplished proof-
reader. In this way, however, the pages are simply put be-
fore a camera, when a negative is taken by which an exact
impression is made through a thin film of wax, when all the
other parts are eaten away by acids, leaving the clear repre-
sentation of the picture or print photographed in relief with
an accuracy which can only be sccured by such process.

From this wax mould electrotypes are made in the same
way as from a type form.
. A great proportion of the books first issued by the Ameri-
'can Book Exchange were such as have long been the
1common property of mankind, irrespective of any author’s
. copyright property, such as the works of Macaulay, Gibbon,
| Milton, Geldsmith, the ancient classics, etc., besides others,
! which, in the absence of any copyright treaties with other
. countries, all American publishers are at liberty to reprint.
| On several of their works, however, they pay a copyright to
authors, and, from the great number of copies sold of every
I'work they take up, a small percentage on each not only
makes the author’s remuneration considerable, but affords
-him the further gratification, of infinitely greater worth to
most authors, of knowing that his efforts are appreciated by
. the reading public. Beyond this, however, the publishers
have a special editorial corps of their own, including the
| names of authors who have for years enjoyed a high literary
| reputation, and their expenses in this department alone now
“amount to about $20,000 a year. 7

No mere statement, however, covering the details of this
extended industry can give a correct comprehension of the
value of the work to the general public which is thus being
raccomplished. A library of the best description is, by this
. system of publishing, made to cost solittle that there are but
few mechanics and laboring men in the country who cannot,
if they will, become the possessors of the works of some of
the greatest-authors who ever lived. As a factor in the edu-
cation of the rising generation its influence will be widely
felt, for, of the 5,000 standard books a day now being sold
i at these low prices, it is sate to say that only a very small
proportion would be taken at the prices which such works
have heretofore cost. They now go to the masses, to people
who buy because they want to read them, and not to use
them to fill up so many square feet of wall spacein a library,
and the rapidity with which the demand is increasing affords
i the best possible evidence that the American Book Exchange
'is meeting an acknowledged want of the reading com-
munity.

The details of the business in every department are under
the personal management of Mr. John B. Alden, Manager,
in the Tribune Building, where the offices and a large retail
store are situated.

—_—_— .t -—
Distribution of the Prizes of the Society of Encourage-
ment in France.

The Society for the Encouragement of National Industry
in France is one of the most admirable benefactors of that
country, for, working in silence and without show, it en-
courages competition in industry and art by prizes and
rewards. This society includes among its members eminent
scientists, skillful manufacturers, and a number of men in
all branches of knowledge, who act as judges in the distri-
bution of prizes. The present presidlent is M. Dumas. The
prizes distributed this year are the following:

1. The great medal for fine arts (Grande médaille des
Beaux Arts), the disposal of which lies with the Committee
of Building and Art.

2. The great prize founded by the Marquis of Argenteuil,
which is bestowed every six years.

3. The prize ‘“ Elphége Baude,” for the perfection of the
materials for civil engineering.

4. Several different prizes for competition by the society.

The great medal was given to Mr. Charles Garnier, the
architect of the new Opera House in Paris. Mr. Rossi-
gneux, member of the Committee of Building and Art, read,
in the name of the committee, a report in which he gave a
short description of this beautiful building, one of the
grandest of Europe, and paid a fitting tribute to the merits
of its author.

The grand prize of the Marquis of Argenteuil was re-
ceived by Mr. Alphonse Poitevin for his remarkable im-
provements in photography. This gentleman had already
received the highest awards of France, Russia, and Austria,
during the International Exhibition of 1878.

Mr. Hersent, who has at present the supervision of the
harbor repairs at Toulon, one of the most skillful engineers
of France, was the recipient of the golden medal of the
prize ‘ Elphége Baude,” on account of his important inven-
tions for submarine structures.

Among the other prizes may be mentioned that given to
Mr. Alexis de Bisschop for the invention of his small gas
motor. The following problem was solved in the construc-
tion of this motor: The invention of a motor with rotation
shaft, which furnishes to the workman who has to work in
his own room a power of from 43 to 145 foot pounds per
second. The construction of the motor must be such as to
permit the regulation of the power according to the require-
ments, and without much difficulty. Mr. Bisschop’s inven-
tion answers all these conditions perfectly. The model of
his machine presented before the society gives 36 foot
pounds, and uses only two cents’ worth of gas per hour (Paris
price). The cost of the machine is $100. These machines
are constructed by Messrs. Mignon and Rouart, in Paris,
who manufacture also a larger size, costing $180, and giv-
ing a power of 180 foot pounds per seccond,while the cost of
the gas used amounts to five cents per hour.

A prize of $400 was offered for the invention of a means
by which the shock and the vibrations produced in build-
ings by steam hammers, etc., could be nullified. Mr. An-
thoni, who solved the problem, by introducing India-rubber
plates between the foundations of the machine and the floor,
received $100 of this prize.
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A prize of $200 was offered for the utilization of the resi-
dues of manufactories. Camille Vincent, civil engineer,
and Professor of Chemistry in the Central School, received
this prize, for the creation of new industries, namely, the
manufacture of methyl-chlorure, trimethylamine, and some
interesting applications of refrigeration, the extraction of
perfumes, etc. The importance of these inventions is well
known to our manufacturers of aniline colors, and Mr. Mas-
signon, a perfume manufacturer of France, has testified that
by the employment of methyl chlorure, he is able to ex-
tract 2,200 pounds of flowers a day in his manufactory at
Cannes; the compression pump used by him being able to
produce 134 pounds of ice per hour.

Mr. Abel Martin, of Paris, received the memorial medal
and a prize of $200, for an invention which renders tissues
and wood incombustible without destroying their color.

A silver medal was awarded to Mr. Idrac, of Toulouse,
for a process for the quick desiccation of wood.

Mr. Goetz received $100 for his labors in the direction of
reclaiming plains with quick grass.

A prize of $300 was awarded to Mr. Petit for the inven-
tion of a process by which a photographic plate can be con-
verted into a typographic plate. The ingenious process
consists in using bichromated gelatine plates, by means of
which photographic pictures in relief are obtained, copies
of which can be immediately used for printing.

Besides this, 18 gold medals, 9 platina medals, 14 silver
medals, and 12 bronze medals, have been awarded for other
useful inventions.

ENGINEERING INVENTIONS.

An improved pumping engine has been patented by Mr.
Charles B. Wells, of Ronkonkoma, N. Y. The object of
this improvement is to adapt such engines for pumping
water, and specially for fire engines for use in situations
where a steam fire engine would be too expensive. The in-
vention consists in the combination with the cylinders of the
engine, which are formed with water jackets, of a pump
having its induction pipe connected with the jacketed space
of the cylinders, so that while the pump is in operation the
water passing avound the cylinders will keep the cylinders
and pistons cool and prevent the engines from becoming in-
operative by unequal expansion.

An improved locomotive lift pipe has been patented by
Mr. Thomas Plain, of Elmira, N. Y. The object of this in-
vention is to insure better combustion in a locomotive and
to prevent the accumulation of cinders in the locomotive
smoke box.

An improvement in turbine water wheels has been patented
by Messrs. Albert L. Moore and Norman S. Parker, of Port-
land, Oregon. This is an improvement upon the water
wheel for which letters patent were granted to the same in-
ventor January 17, 1871. The object of the improvement
is to obtain both percussive and reactionary effect by the
water upon the wheel, and to construct a gate so that it
may be easily operated.

An improvement in fire engine boilers has been patented
by Mr. Truckson S. La France, of Elmira, N. Y. The ob-
jects of this invention are to protect the crown sheet of the
boiler from the dangers of low water, to raise steam quickly,
and to prevent mud deposits in the boiler tubes.

Mr. Samuel Emery, of South Toledo, Ohio, has patented
an improvement. in that class of brakes in which the shoe
engages with a wheel which is smaller than and indepen-
dent of the wheels on which the car runs. Itis particularly
applicable to street railway cars.

An improved triangular truss bridge has been patented by
Mr. Cyrus W. Wheeler, of Brownville, Neb. The object of
this invention is to proportion the several parts of triangular
truss bridges in accordance with the maximum stress to
which they are respectively liable, thereby avoiding needless
expenditure of material.

_— —ettr——
An English Magistrate on Patents.

The recorder of Walsall (Eng.), Mr. J. S. Neal, in charg-
ing the grand jury, said the recent boiler explosion at
Walsall was a most appalling lesson of the danger that sur-
rounded all modern machinery connected with steam, and
of the necessity of adopting all safeguards that invention
could suggest. It was within his knowledge that a patent
to prevent boiler explosions, and which had every prospect
of rendering such an accident as the recent calamity all but
impossible, was on the point of being taken out ten years
ago, but was delayed and would probably be lost through
the unjust action of the patent laws. There was no law
which ingenuity could frame which would confer a greater
benefit on trade and commerce, and also on humanity at
large, than a reform 1n the patent laws by a reduction to the
smallest and most nominal amount of the fees and costs in
taking out new patents, and in the place of such reduction,
the substitution of an ad valorem duty of say five per cent
on every sale or transfer of every patent which by its suc-
cess had become valuable. The comparative trifle for which
patents can be protected in America was one great cause
why she has gone ahead of us in scientific matters.

b

Thé Wheat Crop of France,

Russia, being the chief wheat exporting. country of
Europe, is usually considered the greatest wheat grower.
Yet the wheat crop of France is much larger, her annual
crop being 286,448,000 bushéls, against Russia’s 224,000,000,
Thanks to her abundant manufactories, France finds a mar-
ket at home for all her wheat; and we hope the time is not
far distant when the same will be said of the United States.
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Astronomical Notes.
OBSERVATORY OF VASSAR COLLEGE.

The computations in the following notes are by students
of Vassar College. Although merely approximate, they are
sufficiently accurate to enable the observer to recognize
the planets. M. M.

POSITIONS OF PLANETS FOR OCTOBER, 1880.
Mercury.

Mercury may be seen late in October after sunset. It
should be looked for some nine or ten degrees south of the
sunset point.

On October 31 Mercury and the bright star Antares set
nearly at the same time. Mercury can also be found by its
position between Venus and the horizon.

Venus.

Venus may be seen after sunset all through the month,
setting at 6h. 13m. P.M. on the 31st.

On October 20 Mercury and Venus will have very nearly
the same declination, but Venus will be more than 6° east of
Mercury.

Venus will be in conjunction with the crescent moon on

the evening of October 5.
Mars.

Mars rises and sets so nearly with the sun that it is not

likely to be seen in October.
Jupiter.

Jupiter comes into its best position in October.
opposition to the sun on the 7th.

The most interesting evenings in October will be the 9th,
16th, and 23d.

On the 9th (if the observer take the hours between 8 and
10 P.M.) the smallest satellite will be seen to come out from
eclipse, and the next in line will pass off from the face of
the planet. The planet will be seen early in the evening
with two satellites only. -

On the 16th Jupiter may be seen with two satellites, and
as the largest satellite reappears from eclipse nearly at the
same time that the first enters upon the planet’s face, two
moons must be seen near Jupiter.

On October 23 the largest and the smallest satellites disap-
pear behind Jupiter within little more than an hour’s time,
while the first satellite approaches transit.

A telescope of three or four inches aperture will show
markings and spots on the face of Jupiter, and the planet
should be carefully watched by amateurs all through Octo-
ber, usually the best month in the clearness of the skies.

Saturn.

Saturn follows Jupiter, rising 33m. after Jupiter on Octo-
ber 1, and 37m. after Jupiter on October 31.

Saturn also comes into opposition in this month on the
18th. As the two planets are so near together in the skies,
it will be easy to turn the glass from one to the other, and to
notice the difference of light and color, the position of the
ring of Saturn relatively to the planet, and the grouping of
the satellites of Jupiter. And although a small telescope
will show Titan only, among the numerous satellites of
Saturn, it can be watched all around its revolution, and the
slowness of its motion compared with the rapid motion of
the satellites near to Jupiter.

A good glass of four inches aperture mayshow also Rhea,
the satellite of Saturn next in size to Titan.

Saturn is in conjunction with the full moon on the momn-
ing of October 18.

It is in

Uranus.
Uranus must be looked for in the morning.

40m. A.M. on October 1.
AM.

On October 31 Uranus is 215° west of Delta Leonis, but
nearly 14° south of the star in declination. It will be difH-
cult to' find it in the early morning hour without a well
mounted telescope.

It rises at 3h.
On October 31 it rises at 1h. 50m.

Neptune.
Neptune isapproaching opposition and passes the meridian
on October 31 almost exactly at midnight, at an altitude in
this latitude of more than 62°.

Gould’s Comet.

Professor Klinkerfues, of Gottingen, has published a letter
on Gould’s comet, discovered last February at Cordoba.
His object is to point out that the probable identity of this
comet with those seen in 1843 and 1868 need not be rejected
because it does not appear to have been seen, although so
conspicuous an objrct between those years. So nearly does
it approach the sun (within, indeed, about 100,000 miles of
its surface) that the resistance to its motion when at peri-
helion is likely to be sufficient to produce a very consider-
able diminution in its periodic time, the case being, in fact,

one of resistance from the sun’s atmosphere itself, and not |-

merely, as has been conjectured in the case of Encke’s comet,
from the ethereal medium existing in space. Hence there
is nothing extravagant in the supposition that the resistance
of the part of the corona within which the comet passes

may be quite sufficient to diminish its period of revolution.

from 175 years to 87 years. Carrying this view still further
back, Professor Klinkerfues contends that it is probable
that the same comet may be identical with one seen and de-
scribed by Aristotle in the year B.C. 871, when that philoso-
pher was only thirteen years old and still living in his birth-
place, Stagira. He considered it likely that while the period
of revolution from B.C. 371 to A.D. 1668 was 2,039 years,
it was diminished by the resistance of the sun’s atmosphere,
first to 175 and then to 37 years; and, further, that it has
at the late passages through perihelion been again decreased
to 17 years, so that it may be expected that the comet will
return in the autumn of 1897,
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HINTS TO THE YOUNG STEAM FITTER.

BY WM. J. BALDWIN.
EXHAUST STEAM AND ITS VALUE.

Among the many who own steam engines and the engi-
neers who run them there are few who have a just apprecia-
tion of the thermal value of the clouds of exhaust steam
continually blown to the winds from the apparently number-
less exhaust pipes, which can be seen from the top of a high
building in any of our large cities.

When I say that three-quarters of the practical thermal
value of every pound of coal burned in the boiler furnace is
lost past recovery to the consumer, I am putting it at less
than the actual loss; and could this heat be converted into
available motion, suitable for power purposes, it would be a
boon indeed, and money in the pcckets of the one who could
do it. Perhaps there is a chance for the electrician to con-
vert it into energy; but as yet engineers can use it for heat-
ing purposes only, where its full value can be shown in the
heating of water, air, or any tangible substance.

The first purpose the exhaust steam is generally used for
is to warm the feed water, the object being to raise its tem-
perature as high at possible before it enters the boiler, thereby
to save fuel.

The first question which nearly always suggests itself to
the engineer is, How hot can feed water be made? The sec-
ond which he sometimes considers, but seldom arrives at a
satisfactory conclusion about, is, What percentage of the
coal heap does the heating of the feed water represent? and
the third, which rarely comes under his notice, is, How
much of the exhaust steam from an engine can be used in
heating all the feed water necessary to supply the loss caused
in the boiler by supplying steam to the same engine? and how
much of it is left for use elsewhere, partly or wholly, to heat
the fact ry in winter or for drying purposes?

The answer to the first question is: Water under the pres-
sure of the atmosphere cannot be heated aboeve 212° Fah.,
and when the feed water passes the check valve at atempera-
ture 6f 200° it should be considered good, although it is pos-
sible to do better.

Where water is forced through aheater the temperaturecan
be raised higher than when drawn by a pump from the heater,
as the lessening of the pressure also lessens the capacity of
the water for sensidle heat.

Some makers of feed water heaters claim they can heat
the water above 212, because it is under pressure; but it is
evidently a mistake to attempt it, as both the water to be
heated and the steam necessary to heat it should have a pres-
sure above atmosphere, and any attempt to keep a back pres-
sure in the exhaust pipe for the simple purpose only of warm-
ing the feed water above 212° is attended with a loss instead
of a gain.

The attempt to heat the feed water 5° above 212° by a back
pressure of 2 pounds, the mean pressure in the cylinder be-
ing 50 pounds, is attended with a loss in energy more than
five times greater than the gain to the feed water.

The answer to the second question is: That when the feed
water is raised from mean temperature (39°) to 212°, by the use
of the exhaust steam at atmospheric pressure, it is equivalent,
to very nearly two-thirteenths of the weight of the fuel neces-
sary to convert water at mean temperature to steam at any
pressure. and 1518 per cent of the coal heap is the greatest
possible saving that can be made for this difference of tem
perature.

M ‘

it

To find the saving for other differences of temperature in
the feed water, divide the difference between the tempera-
ture of the cold water as it enters the heater and that at
which it enters the boiler into 1,148, less the difference be-
tween the cold water and 32, and the product is the fraction
of the coal heap.

The answer to the third question is: That two-elevenths
of the exhaust steam is the greatest quantity that can be
utilized in the warming of the feed water, and making a gene-
rous allowance for loss by radiation, etc., there will still be
three-fourths of all the exhaust steam for other purposes.

The next general purpose for which the exhaust steam from
an engine can be usedis in the warming of the air of a build-
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ing, to which purpose it isoften applied, though not as much
as it should be, as there appears to be an idea among many
users of steam that it is just as well to take live steam from
the boiler as to cause one or two pounds back pressure on
the engine for the purpose of getting a circulation and driv-
ing the air from all parts of the coils.

The loss in power to an engine from back pressure is very
nearly directly as the difference between back pressure and
mean pressure. Thus, in an engine of 50 pounds mean pres-
sure, with a back pressure of 2 pounds, there is a loss of 4

‘per cent, and as the available energy of an engine cannot

represent one-quarter of the practical thermal value of the
coal, the loss caused
by 2 pounds back
pressure"éannotrep‘
resent more than 1
per cent of the coal,
and as it is an in-
coutrovertible fact
that the exhaust
steam  contains
more than three-
fourths or 75 per
cent of the practical
thermal value of the coal, the balance is largely in favor
of using the exhaust steam.. The steam fitter when pre-
paring to use the exhaust, usually places a dack pressure
valve in the exhaust pipe of such construction that it can be
loaded to suit, so as to reduce the back pressure to a minimum
when in use, and to hold it open when not required.

Fig. 1 shows a section of a back pressure valve with the
weight hanging on the positive end of the lever, showing
the position of the valve when the steam is turned into the
coils. Fig. 2 shows the weight on the negative end of the
lever, the position usually used in summer. Fig. 83 shows
cross section on line @ b, Fig. 1, to show stuffing box and
spindle.

Exhaust and live steam should never be used in the same
coil at the same time. It is
often attempted, but is very
difficult to regulate, and the
better way is to make the ex-
haust coils no larger than
there is steam enough to fill
them, and should this not
prove sufficient for the space
to be heated, add live steam
coils with entirely indepen-
dent connections.

Sometimes coils are fur-
nished with two sets of con-
nections, live and exhaust;
but this requires constant
attention to prevent work-
men, etc., from crossing the
steams, thereby causing a
waste.

Another objection to hav-
ing live and exhaust steam connections on the same coil
is the style of trapping used for one is not fit for the other.

A very good way to ¢rap and provide for the condensed
water from an exhaust steam coil is to have an inverted
water siphon to the sewer or tank, as shown in Fig. 4, with
a vapor pipe to the roof to remove an excess of pressure and
the air. This pipe should have a check valve on it to pre-
vent the return of the air between the strokes of the engine,
and the water trap should be as deep as possible.

P -
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MECHANICAL INVENTIONS.

Mr. John P. McKinley, of Black Hawk, Miss., has patented
an improved sawmill head-block, by means of which the
knees of the head-block can be adjusted by the driving power
of the mill, and it is so constructed as to enable the sawyer
to set the head-blocks very quickly and accurately.

An improved machine for filing gin saws has been patented
by Mr. Alexander F. McAllister, of Marshall, Texas. This
machine employs rotary files, and is supported and guided
by arms which engage the periphery of the saw.

Mr. Marcus M. Rhodes, of Taunton, Mass., has patented
an improved apparatus for gauging and assorting disks of
varying thickness, for coins, buttons, and other purposes.
The invention consists of an improved mechanism for feed-
ing disks or planchets to gauging calipers of asliding spring
caliper bar, therange of whose every movement is determined
by the thickness of the disk being gauged, and a group of
receiving tubes reciprocated bencath the calipers by novel
mechanism

An improved machine for making rubber belting has been
patented by Mr. Jacob D. Joslin, of Trenton, N. J.  This
machine is intended for receiving the stock and folding and
preparing the belt for vulcanization.

An improved wrench or pipe-tongs that may be adjusted
without screws has been patented by Mr. Theodore P.
Franke, of Buffalo, N. Y. The invention consists of a hol-
low internally-socketed handle, containing in its upper sec-
tion a movable serrated lower jaw resting upon a spiral
spring, and adjustabfe by means of a rod ‘that passes up
through the handle.
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A RECENTLY patented compound for flavoring cigars con-
sists of rum, alcohol, oil of apple, tonka bean, valerian root,

‘and laudanum. Such are the vile doses that go into the

smoker’s mouth.
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MISCELLANEOUS INVENTIONS.

Messrs. James B. Campbell and Josiah Lindsay, of Mount
Sterling, Ky., have patented a cheap and durable wash-
board, designed to force the water through the clothes by a
more substantial resistance to the hand than is afforded by
other washboards. The invention consists of metal rods
running laterally across the face of the board, parallel to
each other and at equal distances apart, and partly bedded
in the board, grooves being made in the spaces between the
rods, thus substituting the rods and the grooves between
them for the corrugated metal sheet which commonly covers
the face of a washboard.

An improved vehicle wheel has been patented by Mr.
Charles W. Ball, of Macon, Il1l. The object of this inven-
tion is to construct a light,
durable, and easily adjusted
vehicle wheel, cast from steel
or other metal, with hub,
spokes, and felly all in one
piece.

Mr. Paul Gondolo, of Pa-
ris, France, has patented an
improved process of manu-
facturing tannin extracts,
which consists in the follow-
ing consecutive steps: First,
macerating the crude mate-
rial containing the tannin in
slightly acidulated water ;
secondly, neutralizing the
free acid by an alkali or its
equivalent, as described ;
thirdly, clarifying the solu-
tion by the introduction of
blood, and then raising the
temperature to the coagulat-
ing point of the blood, and
finally separating from the tannin liquor the coagulated
blood, with the salts and coloring matter, by filtration.

An improvement in oil stills, patented by Mr. Gerard
Crane, of Salamanca, N. Y., consists in a novel arrange-
ment of a small still within a larger or main still, and an-
other small still outside of the main still, and a novel com-
bination and arrangement of devices employed in connec-
tion therewith, whereby the process of distilling the oil is
facilitated and hastened by enabling the oil to give off the
more volatile products of distillation at the same time that
the heavier products are being given off, and by means of
the same fire for all of the stills.

An improvement in that class of devices known to the
publicas ¢ bale-band tighteners,” has been patented by Mr.
Charles T. Christmas, of Riverton, Miss. It consists of two
end curved and cross-piv-
oted bars, having on cor-
responding sides of the
ends a swiveled slotted
block and cam lever.

Mr. Gilman P. Richard-
son, of Bath, Me., has pa-
tented an improved means
for fastening together the
ends of the metal bands
which serve to bind to-
gether the staves of large
tanks, barrels, hogsheads,
or tubs. It is made in the
form of two strong tubes
cast together, with their
axes arranged obliquely
to each other. Through
the tubular openings in
the tie the rounded ends
of the band are to be pro-
jected, and then secured
upon the opposite sides of
the tie by screw nuts.

Mr. Montraville W. At-
wood, of Clayton, N. Y.,
has patented a center-
board that may be applied
to any boat, but is special-
ly adapted to a row-boat,
without interfering with
the oarsmen, and be con-
tained within a box that
is water-tight, excepting
at its bottom or keel open-
ing, which box may be

on the gate or door, but do not bear against it except when
the gate or door swings, being at other times in contact
with studs which are fixed in the pintle bracket.

IMPROVEMENT IN RAILWAY SWITCHES AND CROSSINGS.
We give herewith three engravings representing some re-
cent improvements in railroads patented by Mr. John B.
Carey, and now being introduced by the Carey Switch Com-
pany, of Boston, Mass. Fig. 1 shows a switch especially
intended for street railways, and designed to afford a means

‘of operating the switches of street railways without the

necessity of leaving the car to operate it.
The main track rail, A, and the other portions of the
switch are supported by a base plate, B. The swinging

STREET RAILWAY SWITCH.

tongue, C, is pivoted at the end of the branch track, D, in
the usual way, and is capable of being acted on by the lever,
E, which is pivoted to the base plate, B, near the free end
of the tongue, C, and has a curved end which projects be-
yond the end of the tongue, so that it may be engaged by
the flange of a car wheel when it is desirable to switch the
car from the main to the branch track. The tongue, C, is
recessed on its under side, and contains a spring which is
attached to its pivot and tends to keep the free end of the
tongue away from the main track. Asa car approaches a
siding or turnout on to which it is to be switched, and as
the front wheels of the car arrive opposite the curved end
of the lever, E, the car is pulled by the draught animals
toward the side of the track opposite the lever; the result is
that the end of the lever is forced inward toward the center
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the extent to which it is moved by its spring. When the
car returns from the turnout to the main track the ‘‘dum-
my,” so called, upon the side of the track opposite the
tongue and lever diverts the car toward and upon the main
track, the wheels of the car upon the switch side crowding
the tongue, C, outward against the main rail and permitting
of the passage of the flanges of the wheels between the
tongue and the lever. The length of the free end or nose
of the lever is equal to or somewhat greater than the dis-
tance between the axles of the cars, in order that the front
wheels of the car, in' running from the main track to the
turnout, shall not pass by the pivot of the lever until the
rear car wheel has entered between the lever and the rail.
ThiS switch has been six months in operation at Chestnut and
Thirty-third streets, Phila-
delphia, and is said to work
perfectly. Fig. 2 shows, in
perspective, a switch adapted
to steam railroads, and which,
it is claimed, will prevent
the derailment of a car what-
ever the arrangement of the
switch or the direction of the
train. In this switcha triple
railsliding frog, A, is em-
ployed; the main track rail,
B, having in it an opening for
receiving the frog and in
which the frog slides traus-
versely. The main rail, C, is
continuous throughout, and is
provided with a guard rail,
D, supported by a plate rest-
ing on the ties. This guard
rail terminates at one end at a
point opposite the center of
the frog, A. The space be-
tween the guard rail, D, and the rail, C, is tapering, being
the largest at a point opposite the middle of the frog, A.
This space is large enough to allow the wheels on one side
of a car or locomotive to pass obliquely on the plate from
one side to the other of the point of the branch rail, F.
The movable frog isoperated by means of a lever in the
usual way, and may be held in either of its positions by a
pin passing through the switch operating lever and its curved
guides. The legitimate operation of this switch is as follows,
taking for the firstexample the position of parts shown in Fig.
2, that is, with both rails of the main line intact, the frog
being at its extreme outward position: In this position it is
hardly necessary to explain that both rails of the main line
are intact; but when a car, for instance, upon the turnout,
is approaching the switch in this position, that is, with the
switch misplaced for the
turnout, the front and
hind wheels of the car in
stccession, upon the side
next the frog, on leaving
the turnout rail, E, tra-
verse the central tongue or
reserve rail, A, until the
end of the rail, B, is
reached, when they will
enter the groove or chan-
nel, d, ascend its inclined
bottom, and ride upon the
top of the block or plate,
and travel along the lat-
ter, the flanges of the
wheels upon the opposite
side of the car in the mean-
time engaging with and
being guided by the guard
rail, D, compelling the car
to travel obliquely in re-
lation to the main track
until the point of converg-
ence of the guard, D, and
rail, C, is reached, when
the guard rail leads the
tread of the wheels upon
its own side to and upon
the adjacent part of the

arranged beneath thwart
of the boat. It consists
of a center-board con-
structed of two or more
pieces or leaves, so that
they may be folded and opened and elevated and depressed
at pleasure by means of a bolt and lever, the center-board
being contained in a low water-tight box above the bottom
of the boat.

An improved spring hinge has been patented by Mr.
George Keene, of Chicago, IIl. The improvement consists
in placing the pintles of the gate or door forward of its rear
edge, which is provided with a downward projection, and
in applying a spiral spring to the lower pintle, so that its
free ends project backward on each sidg of the projection

STEAM RAILWAY SWITCH.

of the track, thereby crowding theopposite end and the free
end of the switch tongue in the opposite direction, thus iso-
lating the main track and opening the branch, the tail of the
lever, E, being of less height than the portion of the switch
against which it abuts, in order that it may present no ob-
struction to the flanges of the wheels as they pass along the
tongue. When the lever and tongue are in their normal
position—that is, when the main track is open—their meet-
ing faces are parallel, and the pivot of the lever forms a
stop to the inward movement of the tongue and determines
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rail, and those upon the
opposite side of the car
from the block, to and
upon the rail, B, switch-
ing the car in safety from
the turnout to the main
track should the switch-
man neglect to shift his
switch.

When the movement of
the hand lever is reversed,
and it is lowered in the opposite direction, as shown in Fig.
4, the switch is set forthelegitimate use of the turnout, and
establishes direct connection between the turnout rail, E, and
the end of the main rail, B. In this instance, if a car is
approaching the switch from the right hand, the car is
switched off legitimately from the main line to the turnout.

As the car travels in the opposite direction the result is
the same practically, except that the order of the movements
is reversed. While the wheels of the car nearest the frog
travel from the turnout to the main track over the frog rail
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A, under the control of the tongue, A, the opposite wheels, | horn or a trigger handle. The name file fish was given |the foot of 85th street, East River, they having been at-

after leaving the rail, F, travel obliquely over the plate
which supports the guard rail, D. :

Should the main rail portion, 4, of the frog become worn
to such an extent as to require renewing, the tongue, A, -be-
comes available. In this event the switch lever is to be
turned into a perpendicular position, and the inner face or
edge of the tongue establishes communication between the
two ends of the main rail, B,
as shown in Fig. 3, the rail,

"b, of the frog being out of
use.

With this position of the
frog the switch is misplaced
for the turnout in both direc-
tions, and should a car upon
the turnout accidentally ap-
proach the switch, its wheels
upon the side next the frog

_will successively enter the
groove, ¢, ascend its inclined
bottom, and ride upon the
top of the tongue, G, and will
traverse the latter until they
drop between the tongue and
the outer rail or guard, a,
and will, by the latter, con-
jointly with the tongue, be
diverted into the groove, d,
ascend the inclined bottom

to this fish on account of its skin being covered with minute
but very keen asperities, suggestive of a fine file, emery
paper, or shagreen. From the fact that it is exceedingly

awkward in the water, often standing on its head with its
unwieldy tail pointing directly upward, and at other times
assuming an upside-down position, and the ludicrous at-
tempts it makes at rapid swimming, together with the mean-

of the latter, and ride upon
the top of the block, ¢, and
traverse the latter, while at
the same time the wheels
upon the oppositeside of the
car, in succession,-leave the
point of the rail, F, traverse
the base plate until they run
against the guard, D, and will
by the latter be diverted to
the main rail, ¢, the opposite
wheels, at the same time and
by the same means, leaving
the block, ¢, and taking to
the main rail, B, thus safely
leading the car from the turn-
out to the main traek.

It will thus be seen that the
continuity of one rail of the
main line is never ruptured
or interfered with.

Figs. 5, 6, and 7 represent
animproved railway crossing
by the same inventor. The novelty lies in the peculiar con-
struction of the cruciform chairs which support the tracks
at their intersection and receive the bed timbers. The cross-
ing shown in the engraving consists of two single lines cross-
ing each other at right angles, but the device is applicable
to two or more tracks crossing each other obliquely, and is
capable of being applied to either horse or steamn railways.

The chair, A, which supports the tracks at the point of
intersection, is shown in detail in Fig.
6. It consists of a flat plate in the form
of a Maltese cross, having ribs, B, for
confining the ends of the several tracks,
and provided with a ledge for separat-
ing the ends of the rails of one track,
forming a flangeway for the car wheels.
The cross-shaped casting has pendent
ears, ¢, for embracing the timbers, as
shown in the engraving.

This device renders what is usually
the most unreliable part of the road as
strong, durable, and reliable as other
portions.

Further information in regard to
these inventions may be obtained by
addressing the Carey Switch Company,
25 State street, Boston, Mass.

e o ——
THE GRANNY WHALE.

BY A. W. ROBERTS.

‘“The granny whale,” ‘“long-tailed
unicorn fish,” ““file fish,” ‘¢ old wife,”
¢ trigger fish,” and ““ fool fish,” are the
common and local names given to a
variety of fish ranging from Cape Cod
to Florida, and known to naturalists
all the world over as the Alutera cuspi-
cauda, but from its supposed resem-
blance in outline to a whale, and its
generally very aged and infirm look,
suggests the possibility of its being the
great-great-grandparent of all fish. An
adult specimen, when taken from the water, conveys the
idea of its being but a mere framework of bones, enveloped
in a loose-fitting, baggy, moth and tan blotched skin. Its
grinning, gumless teeth, and the feeble resistance it offers
when handled, suggested to the fishers of Long Island the
name of ‘‘old wife,” the mother of all fish. It obtains the
names of unicorn fish and trigger fish from the fact of its
having a prominent movable spine situated on the forward
part of the dorsal ridge, which is suggestive of a unicorn’s

tracted there by the immense quantity of tubularia growing
on the timbers of the bath. I fed these young aluteras on
clams at first, some of which remaining in the tank uneaten,
I threw into the tank a couple of handfuls of Buccinum
snails to clean up the uneaten food. Much to my surprise
the young file fish set upon the snails, rapidly biting off

their probocis. This fact led me to establish a tank with
deep sand bottom, in which
was thickly planted nume-
rous small soft clams. When
these had become thoroughly
established I moved all the
young file fish into the clam
tank, the result being that in
less than an hour’s time not
a single clam was left with a
perfect siphon. Tubularians
and other zoophytes are the
favorite food of the file fish,
they being furnished with
teeth closely resembling the
rodent quadrupeds’, there
being a provision for adding
fresh substance to the tooth
as fast as it is worn away.

It was astonishing how
rapidly the largest masses of
tubularia were mowed down
close to the base by thesharp
teeth of the file fish. These
fish have the power of rapid-
ly changing colors to a re-
markable extent, so that
when placed in a dark tank
they become almost entirely
black, and in a tank thor-
oughly illuminated with sun-
light they assume a light yel-
lowish color.

Shower of Water Beetles.
The people of Owensville,

Mount Sterling, Sharpsburg,
and intermediate places in
Kentucky, were recently

RAILWAY CROSSING,

astounded by a veritable
shower of large brown, oval-
shaped beetles, measuring
about one and a half inches
in length by half or three-
quarters of an inch in
breadth. They proved to be

ingless expression of its bulging eyes, and its generally ec- | the well known water beetle (Dysticus raselius). “Whether
centric appearance, have caused it to be dubbed the fool-fish, | they were migrating or had been swept into the air by a

for it is truly a burlesque on all fishes.

There are now on-exhibition at the Aquarium several
unusually fine living specimens of this fish, measuring from
fifteen to twenty inches in length, which were captured by
W. I. De Nyse, of Gravesend Bay, L. L

whirlwind, does not appear.
. Fasting Horses.

To determine the capacity of horses to undergo the priva-
tions incident to a state of siege, a series of experiments

The young of the alutera is described by De Kay as a | were made with these animals in Paris, some years ago.

The experiments proved (1)that a horse

can hold out for twenty-five days

THE GRANNY WHALE.—(Alutera cuspicauda.)

separate variety under the common name of the long-tailed
unicorn fish, and the adult he names the orange file fish. In
local color and markings the young of the alutera are very
different from adults, they having longitudinal markings of
a rich purplish-black and brown, extending from the nose
to the tail, while the adults are of a general dingy orange
color with markings of light brown in blotches.

In a tank at the Aquarium I placed some fifteen specimens
of young alutera that were taken at the swimming baths at
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without.any solid nourishment, pro-
vided it is supplied with sufficient and
good driuking water. (2) A horse can
barely hold out for five days without
water. (3) If a horse is well fed for
ten days, but insufficiently provided
with water throughout the scune pe-
riod, it will not outlive the eleventh
day. One horse, from which water
had been entirely withheld for three
days, drank on the fourth day sixty
liters of water within three minutes.
A horse which received no solid nour-
ishment for twelve days was neverthe-
Jess in a condition, on the twelfth day
of its fast, to draw a load of 279kilos.

-

Two Patriarchal Apple Trees.

In Skowhegan, Me., are two russet
apple trees; the oldest was planted in
1762. The tree is seven feet from the
ground to the branches, five in num-
ber, all of which are very large and
average 35 feet in length, covering a
space of ground 63 feet in diameter.
In these branches a playhouse for chil-
dren has been built for half a century
or more. Anywhere from the ground
to the branches it measures 1314 feet.
The tree is more than 414 feet in dia-
meter, and it has been a good bearer—
from twenty-five to thirty-five bushels of apples having been
picked from iteach year. But the frost and rain have made
a seam in the branches, and recently one of them has broken,
but the other four are green and bring forth their fruit in due
season. The other tree, forty-eight years younger, is a
sprout of the old tree. It stands thirty-two feet from the
old tree, and bears the same kind of apples, is three feet in
diameter, and perfect in every way. This farm was deeded

| to the grandfather of Coburn Ireland in 1760, has passed
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from father to son until 1876, and then passed into the;

hands of Daniel H. Gould, the present owner.—BlstonI
Transeript. i

The Pine Tree Passing Away.

A correspondent of the Cincinnati Gazette, writing from |
Alpena, Mich., says: !

Alpena is one of the many Michigan towns that are spring-
ing up along the lake shore at the mouths of rivers whose
tributaries flow through the great pine forests of the State.
Every river throughout the constantly receding timber belt
of Michigan, now reaching from the Saginaw Valley to the !
Straits of Mackinaw, sufficiently large to float a raft of logs,
becomes a highway between the lumber camps, wherein
motley crews of men, gathered for a few winter months
from all nations of the world, rob the forests of their pre-
cious pine. The time is near when the pine hoarded by
nature for ages within the bosom of her forests will be ex-
hausted; when the rough woodsman will have departed to
other lands; when the saw mills, now bustling with life,
will stand silent and deserted. What is to be the future of
this region when that time shall arrive ? Is it to remain a
useless waste, awaiting the slow restoration of its forests ?
It is certain that the agricultural value of the land stripped
of its pine is proving to be much greater than was formerly
supposed. Clearings are being made, and good crops of
wheat, oats, hay, and potatoes raised. A tide of emigration
in this way is following the woodchoppers, and converting
the mutilated forests into prosperous farms. When the ter-
rible forest fires of Michigan swept over ten thousand acres
of pine land along the Lake Huron coast, south of Saginaw
Bay, and destroyed whole towns, many lives, and millions
of dollars’ worth of property, the lumbering interests were
utterly destroyed. Not a single mill, I am told, in all that
region has since been built. It was thought the fire had
ruined the future of the burned district, and that it would
be henceforth valueless. These fires occurred the year of
the Chicago fire, just nine years ago, and to-day this ,burnt
district is said to be the finest farming region of the State.

The destruction of the pineries of Michigan, Wisconsin,
and Minnesota is a matter of importance. How long will
the forests of these three States, that contain the chief stores
of pine timber on this continent east of the Rocky Moun-
tains, continue to supply the enormous drains being made
upon them ¢ One example will show how rapid is the pro-
cess of destruction. The Saginaw Valley formerly con-
tained the largest and finest pine forests in the State of
Michigan. Mill after mill was built along the banks of the
river, until their united capacity reached six hundred mil-
lion feet of lumber per year. To supply these mills the pine
in the Saginaw Valley has been already in great part ex-
hausted, and mill owners are obliged to bring logs from
other rivers, often as far as one hundred and fifty miles dis-
tant, to supplement the stock of the Saginaw River. The
output on that river has reached its climax. No more new
saw mills are built or old ones replaced. The business
must gradually diminish in volume until the Saginaw Val-
ley, now the greatest lumber district in the world, shall hear
the buzz of the saw no more.

Talking to a gentleman of Alpena, who has witnessed the
growth of the lumbering business of that place almost from
its commencement, and whose business for years has kept
him accurately posted as to the quantity and location of the
pine in the Alpena district, he said that, dividing the num-
ber of milliens of feet of pine timber tributary to the Alpena
river by the annual capacity of the Alpena mills, it gave
them fifteen years’ supply. These figures agree very closely
with those given me a few weeks ago by the president of the
largest logging company on the Mississippi River, operating
in the Wisconsin pineries, a region that had been worked
much less extensively than the Michigan pineries. They
would last, he said, thirty or forty years. The Minnesota
pineries are not so large as either of the others, and will
probably not survive them. In from twenty-five to forty
years the last tree will be cut, and the entire country from
Maine to the Rocky Mountains must learn to live with
meager quantities of pine lumber brought at great expense
from distant countries.

The pineries cannot be replaced. A full grown tree rep-
resents hundreds and hundreds of years of growth. I saw
small pines, no Jarger around than a man’s arm, bearing the
scars made by the axes of the United States Engineers thirty-
five years ago. What ages, then, must be required to pro-
duce a tree three or four feet in diameter ? When these
forests reach the condition of the pineries of Maine and
New York, and become extinct, no new ones will take their
places. The American of the near future must learn to
hew and build without pine, and marvel at the thoughtless
recklessness of his ancestors.

D~

Rust-Proof 1ron.

Mr. George Bower has invented, and his son has im-
proved, a process for coating iron with an indestructible
surface of magnetic oxide, which is said not to be open to
the objections to the Barff process. ,

The process, which is not secret, consists in heating the
articles to be coated in a closed chamber by means of car-
bonic oxide, heated air being made to enter the chamber for
the double purpose of burning the gas and for combining
with the iron. The excess of air, after burning the car-
bonic oxide gas, combines with the iron, forming first the

enough is admitted to burn the carbonic oxide, the rust is
converted into the magnetic oxide. The process is repeated
until the film is sufficiently thick for the purpose of protec-
tion. When complete the film has a beautiful French gray
tint.

The London Zimes states that the application of this in-
vention has been undertaken on a large scale, the chamber
where the oxidization is now carried on being large enough
to contain about a ton of miscellaneous articles. The value
of the invention, and of the method of applying it, is no

-longer a matter of doubt, the severest tests having been

made of the iron coated. The earliest experiments only
produced a film that would peel from the metal; but by the
new method a coating is made which is inseparable from
the metal. Inasmuch asthe cost of oxidization is less than
that of a coat of paint, it has become evident that the next
generation, at least, may be happy with cheap and inde-

structible #ron.
—— et r—

AN EXTRA-SENSITIVE THERMOMETER.
Professor Dufour, of Paris, has devised 4 small thermo-
metric apparatus, which is so sensitive that it will even
denote, by a deflection of the index needle of nearly two
inches, the entrance of a person in the room where it is
placed. By putting the hand near the bulb the needle is

DVFOUR’S EXTRA-SENSITIVE THERMOMETER.

deflected the whole extent of the graduated arc. This. ap-
paratus, which we find described and illustrated in Lz Na-
ture, consists of a bent tube, M, carrying at one end a bulb,
B, which is coated externally with lampblack. The tube is
filled from M to M with mercury, and is supported by arms
pivoting at C on a steel knife blade. Just above the pivot
is fixed an index needle which moves across a graduated
arc. Beneath the pivot hangs a rod, I, to which is attached
by friction a small weight, R, that serves to balance the
needle so as to make it point to zero on the arc. When the
temperature rises, be it ever so slightly, the heat, being ab-
sorbed by the lampblack, dilates the air in the bulb, B, and
drives the mercury forward. The center of gravity of the
apparatus being displaced, the needle will immediately turn
toward the right. When, on the contrary, the temperature
decreases the needle will point toward the left. To prevent
the instrument tipping over on a sudden and considerable
elevation of temperature, two small pins are placed beneath
the tube at G G. The hooks seen near the bulb serve to
hold substances whose diathermic powers it is desired to
ascertain. The heat source is introduced into the aperture
in the plate, H H.

— et —
Coret’s Thermometer,

Coret solders end to end many concentric tubes of differ-
ent metals, steel and zinc for example. By alternating the
joints the differences of dilatation are added, so that the last
tube, being connected with a toothed wheel or series of
levers, gives a great motion to a needle, sufficient to indi-
cate small fractions of a degree of temperature. The metals
being good conductors, the indications are rapid when the
metallic mass is placed in contact with any body of which
the temperature is desired. The tubes can be concentrated
in a space of less than two centimeters (0°79 inch). The
thermometer is, therefore, very convenient for medical use.
—Bull. de la Soc. & Encour.

—_— -
Where the Lumber Goes.

‘Were any illustration needed to exemplify the fact that
the demand for lumber and timber product was on the in-
crease, it were only necessary to see the immense quantities
which are being shipped daily to the far West, and to ex-
amine the order books of our principal yard dealers. - Ship-
ments to Nebraska are nothing more than is found in the
ordinary course of trade, but these as a rule are to estab-
lished yards; but when it comes to shipments to points far

magnetic oxide, and then the hydrated sesquioxide, or com-
mon iron rust. By shutting off the supply of air until only

from the line of roads, and where a large cartage expense is
necessarily entailed, we begin to realize that the country is
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rapidly settling up, in advance of the building of railroads,
which will each month make demand for greater quantities
of lumber in the building of houses, barns, granaries, and
fences. )

Shipments have been made, during the past week, of
fencing for points fifty miles north of the Union Pacific
Railroad, three hundred miles west of Omaha. This and
other shipments to the same State is to be used in building
fences around cattle ranges, at points where, but a few years
back, the wild Indian roamed at will in his hunt for the
buffalo which abounded upon the broad prairie that is now
brought, or rapidly being brought, into subjugation to sup-
ply the wants of a numerous population of civilized men.
Rapidly as new railroad systems are being created, they do
not keep pace with the restless activity and daring enter-
prise of a people which has spread in a single century from
the circumscribed and sparsely settled coast of the Atlantic,
with its total population of four millions, to an equally sparse
population of fifty millions scattered over a continent capable
of sustaining five hundred millions, without crowding and
without attaining the density which characterizes the older *
nations of the world. .

The grain crop of the season is unexampled in its abun-
dance, and in many sections but scant provision has been
made for its protection pending its sale. Since the harvest
has disclosed the extent of the property to be taken care of,
the poorer among the farmers having ascertained that they
can pay for it, are now looking for the lumber requisite to
protect the grain they have raised, and the cry, while im-
perative, comes from a newly-settled country, as well as
from those portions which have been longer under improve-
ment. In this latter, the crop of this year is but supple-
mental to previous successful ones, and the dug-out in
which the emigrant has been content with a simple shelter,
must now give way to a comfortable dwelling,while the out-
door stack must be more safely housed in granary or in
barn. There is now no endeavor on the part of the dealer
in lumber to urge the sale of hisstock. It is wanted in
almost all localities fully as rapidly as the dealers can
obtain it, and in this market the demand is as heavy as
the dealers desire to turn over their stocks, and, so far
as assortments go, heavier than they can conveniently
supply.

The condition of things described above is a full expla-
nation of the immense demand for lumber from the rail-
roads which are extending main lines and building branches
in every direction, to accommodate and to extend the area
of new settlement, and as well to take advantage of the en-
terprise, which is the outgrowth of the older and more
populous localities. The mills of the Northwest, and as
well those upon the lines of travel in the South, have,
throughout the entire season, been utterly unable fully to
respond to the demands which have been made upon them
for railroad timber used in the construction of bridges, cul-
verts, and depots, and with every railroad improvement the
march of settlement has ever increased. During the last
fiscal year, the government reports show an emigration
from foreign lands of nearly five hundred thousand souls,
whose demand for lumber, at the general average of five
hundred feet to the person per year, will amount to two
hundred and fifty million feet. This is in addition to the
increase in the demand from the natural increase of our pre-
vious population, and, from present indications, will con-
tinue through a repetition or continuance of emigration for
years to come. Meantime, our leading cities display an in-
creased demand for wood products, in their expansion of
growth and manufactures, while the growing population of
the prairies and the Western mountains are building vil-
lages and creating new cities. Truly, this is a wonderful
country, and we cannot but admire the beneficent provi-
sions of nature in the adaptations of timber growth, as well
as of minerals, to the sustenance and comfort of the people
which is called so speedily to transform its wild and inhar-
monious elements into elements of grandeur, growth, and
development.— Northwestern Lumberman.

—_———-—treo—
The Sweet Potato Crop.

The T7ribune obtains from one of the leading dealers in
sweet potatoes in Washington Market, the following infor-
mation in regard to the sweet potato crop of 1880: There is
now no doubt that there will be an abundance of sweet pota-
toes this year. Along the east shore of Virginia, where most
of the stock is now coming from, there was a large amount
of ground planted, and the yield has been very good; the
quality is excellent. Delaware ‘‘sweets” arejust beginning
to arrive, and there, also, there will be a good crop. It is
probable that the crop generally will exceed that of last year.
The Delaware tubers are considered the best, and the Vir-
ginia stock ranks next. A considerable quantity is raised
in New Jersey, but they are of inferior quality, generally
small, and cook unsatisfactorily. A large part of the Dela-
ware crop is kiln dried every year to make them keep late
in the winter. The cropis planted at different times, so that
it matures about as fast as wanted during the fall. Farmers
began digging some time ago, and will continue until No-
vember. w

The bulk of the crop comes to market in sailing vessels,
which hold from 500 to 1,000 barrels each. Large quantities
also come by the Old Dominion steamers from Norfolk and
Richmond. Others are shipped by railroad by the way of Bal-
timore. Sweet potatoes are generally packed for shipment in

barrels with canvas tops. Holes are cut in the sides to admit
the air, as they are more delicate than their Irish cousins and
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easily decay. Sometimes they are shipped in bulk by ves-
sels, but then they are less likely to keep well. Large quanti-
ties are reshipped to Albany, Troy, Hartford, New Haven,
Providence, Boston, and lesser cities. At present the best
sweet potatoesareselling at $2.50 a barrel, and common stock
at $2; but dealers expect prices to drop to $1.50 a little later
in the season. Plump, bright tubers will be found to have
the best cooking qualities; those which are elongated and
dark colored are always inferior. Efforts to raise sweet po-
tatoes in New York and other Northern States have not met
with much success. Some are raised in the West, particu-
larly around St. Louis, and with these that part of the coun-
try is supplied.
—_— —etr—
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What Machinery has Domne for Agriculture.*

In visiting the fairs the observant person will be attracted
by the usuval brilliant display of agricultural machinery. It
may be very well worth while, as he views these exhibits, to
give a passing thought to the benefits which agriculture has
derived from the genius and the labors of the mechanician.
‘We may go back in thought to the time when the spade, the
hoe, the sickle, and the flail comprised the farmer’s store of
machinery, and when the plow was the rudest contrivance,
hardly worthy to be called a tool. Then every man
tilled the soil or engaged in pastoral pursuits because
it was all one man could do to provide himself and
his dependents with food. Then each man was forced
to clothe himself and be his own mechanic for this
simple reason. He labored long and with infinite
pains, and the ancient sentence that man should earn
his bread by the sweat of his brow came home to him
with unmitigated force.

In course of time improved and effective tools so
lightened the labors of the agriculturist,and so increased
his products, that the opportunity to make a division
of labor arrived, hecause there was food to spare for the
mechanic. And so this condition of things became
more and more firmly established until it changed the
whole social and political aspect of human affairs,
And now what do we see? The use of the most effec-
tive agricultural machinery and the mechanical facili-
ties for transporting these, now so cheapen products,
that the whole social fabric of the oldest civilized nation
of the world is threatened with revolution and recon-
struction; and it is the reaper, the self-binder, the steam
thrashing machine, the locomotive, the steel rail, and
the steamship, that have, in their combined effect,
brought dismay and dread to every man in Burope who
lives on the fruits of the laborsof his fellow men, the
land owners who live upon rents. Thetrue ‘“landlord”
is now mnot the owner of an English estate, but the
farmer who commands an army of farmers, with
brigades of plows, reapers, and other machinery upon
the plains of Western America. He makes laws for
countries thousands of miles away, and his products
rule the world’s markets. The genius of agriculture to-
day is the mechanic; the soul of agriculture is the in-
ventor. One farmer cannow, with the help of machin-
ery, feed a hundred men with greater ease than at one
time he could feed himself alone. The farmer sup-
ports the railroads, for stocks rise and fall with the
good and indifferent reports of what the harvest shall
be. He supports lines of steamers with his wonderful.
freights of breadstuffs, provisions, meats, cattle, and

.sheep. He maintains the millions of artisans who
clothe and shelter him and who provide for every one
of his wants outside of the field.

The mechanical power of the age is like a series of
concentric and eccentric circles, of which the farmer
stands out in the principal center. These all revolve
with and about agriculture, and the same force sets all in mo-
tion. It is the farmer’s duty now to make the most of his op-
portunities. He should be the foremost man of theage. His
influence should be felt everywhere. It is felt everywhere, for
the wealthiest merchants and capitalists and the most active
politicians all ask themselves how far the farmers can be de-
pended upon, before they make a movement in their special
pursuits. But the farmer should feel this himself. It isone
thing to have powerand another thing to be cognizant of the
possession. Let the farmers consider now their position, and
as they take a view of it let them consider what they owe to
the power and influence of machinery.

In conclusion, one most conspicuous example of the results
pointed out may be noted. A few years ago Minnesota
spring wheat was graded very low in the grain markets and
brought a low price. Unfortunately for the Western farmers
this grade of spring wheat was the only one they could pro-
duce. A ““new process” in milling was introduced. Elabo-
rate machinery was invented to perfect the process. The
best wheat by this process was the grade known as ‘* Minne-
sota spring,” theretofore despised and rejected—literally
““rejected,” in fact, in the markets. Afterward this grade
became sought by millers, and the value advanced to a point
equal to and sometimes more than that of the previously
much sought winter wheats. If Minnesota farmers produce
forty millions bushels of wheat annually, this advanced
value, due to the new process, puts several millions of dol-
lars yearly into their pockets; and what a vast amount of
comfort and happiness may be secured by the right use of
so much money. Here we have but one instance only of the
vast concatenation of circumstances which points the moral
here alluded to.

*Henry Stewart, in the Rural New Yorker.
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IMPROVEMENT IN WATER GAUGES.

A person unacquainted with steam and stéam boilers can
scarcely realize the trouble, occasioned by the breaking of
water gauge glasses and the vexation experienced in trying
to run a boiler properly after the last tube is broken and
gauge cocks are to be depended on for determining the
level of the water in the boiler. 1n some instances water
gauge tubes last for a long time, but it more frequently hap-
pens that they occasionally if not frequently break, and the
boiler rooms are few that cannot exhibita pile of broken
water gauge tubes. This breakage is not only the cause of
a great deal of trouble, but it is expensive, and where tubes
of the larger sizes are employed the expense is considerable.

The engraving shows a device recently patented by
Messrs. Nunns and Clough, of West Cheshire, Conn., for
utilizing broken water gauge tubes. This device is very
convenient and may be applied in several different ways.
It consists of three principal parts, A, B, and C. The part,
A, has a tube, @, corresponding in size to the glass tube in
connection with which it is to be used. It has"a stuffing
box containing a packing ring for receiving one end of the
glass tube, and is provided with a fixed nut or hexa-

gonal collar &, by which it may be held when one end is
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. Treatment of Burns.

Dr. Shrady, of this city, reccommends that burns be treated
by applying a paste composed of three ounces of gnm arabic,
one ounce of gum tragacanth, one pint of carbolized water
(one part to sixty), and two ounces of molasses. The paste
istobeapplied with a brush, renewed at intervals, and is
stated to be a successful method. Four applications are
usually sufficient, the granulating surfaces being treated
with simple cerate or the oxide of zinc ointment, as indicated.

‘The Exportation of Cattle.

The recent sailing of five ocean steamersladen with cattle
from this port in one day, all belonging to or chartered by
one firm;-caused the 7ribune to make special inquiry with
regard to the present extent of the trade and the manner in
which it is carried on. It appears that, in spite of the re-
strictions upon themovement of American cattle in England,
the exportation of live cattle is superseding that of dressed
meat. The shipments last season were 105,324 head; thus
far this year the number has been 118,000. Besides these
many shiploads are sent by way of Canada. New York, Bos-
ton, Philadelphia, Baltimore, Portland, and Montreal are
the ports of shipment. New York leads; Boston ships two-
thirds as many as New York; Philadelphia and Bal-
timore rank next, and both exceed Portland. Theag-
gregate trade, including sheep, approaches $35,000,000

NUNNS AND CLOUGH’S EXTENSION WATER GAUGE

being coupled. The part, A, is complete in itself, and may
be used in connection with a piece of water gauge tube too
short for use in the ordinary way, and its tube may enter
either the upper or lower tube holder as may be desired.

The tubular piece, B, has a stuffing box at each end for re-
ceiving either two pieces of glass tube or a tube, ¢, of glass,
and the metal tube, C, and in the middle of its length there
is a hexagonal collar, d, for holding it while the stuffing
boxes are adjusted.

As represented in Fig. 1, all of the parts, A,B,C, are used,
the short section, ¢, of glass tube being sufficient to answer
the purpose of indicating the water level. In tlus instance
the part, A, is uppermost, but the order of the arrangement
may be reversed. Fig. 2 shows the manner in which the
tube may be lengthened hy employing the parts B and C,
the latter being. capable of sliding more or less into the
former.

Fig. 8 shows the glass lengthened by the application of
the part, A, and Fig. 4 shows the part, B, used to connect
two pieces of glass tube. Fig. 5 shows the several parts in
detail, and Fig. 6 is a longitudinal section of the part, A,
showing the construction of the stuffing box and exhibiting
the enlarged portion into which the glass tubeis inserted.

It will be seen that this device is capable of a great variety
of applications, and it must be evident to engineers that at
the price at which it may be afforded it will pay for itself
over and over again in a short time. :

These attachmentsare made in different sizes to suit the
wants of different purchasers.

Further information may be obtained by addressing the
Extension Water Gauge Company, Cheshire, Conn. ; New
Haven, Conn.; or C. N. Mareellus & Co., agents, No. 91

| Liberty street, New York city.
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a year. The largest dealer in this city, Mr. T. C.
Eastman, told the reporter that thetrade in live cattle
opened about four years ago. The trade in dressed
beet began in 1875, and six months later the live cattle
trade. The low freights on live cattle give that branch
of the trade a decided advantage, notwithstanding the
restrictions on the other side. Owing to the discrimi-
nation in favorof Canadian cattle, large numbers from
the States are shipped by way of Montreal. Those go
to the North of England, and are sent to the southern
districts as Scotch cattle, bringing the highest prices.
The same cattle sent from New York or Boston are not
allowed to go out of the receiving depot, and must be
slaughtered within seven days. The exported cattle
come principally from Ohio, Kentucky, Illinois,
Towa, Missouri, Kansas, Nebraska, and Colorado.
There are some cattle brougit from Texas, but usually
they are not so large or fine as the others. They are
all slaughtered here and sent to Europe as dressed
beef. Only the largest and finest animals are sent
alive. The live cattle bring here from 914 to 10 cents
a pound for good shipments. Different dealers give
prices ranging between $75 and $100 a head. The
selling price on the other side was placed as high as15
cents a pound.

The trade began experimentally in 1875, and no
record was kept of the number exported. The growth
of the business since then is shown in the following
figures:

In 1876 the shipments amounted to 22,500, near-
ly all dressed carcasses. In 1877 the number had
reached 60,000, of which number one quarter were
live cattle. In 1878 the shipments were 95,680, of
which 30,000 were live cattle. In 1879 the number
reached 105,324, of which amount 33,295 were live
cattle, and 72,029 dressed carcasses. For 1880, from
January up to the first two weeks of August, the ship-
ments were 64,843 live cattle, and 53,533 carcasses of
beef—a total of 118,376.

How THE CATTLE ARE SHIPPED.—The method of
shipping the cattle and other details were obtained from
down-town dealers. There are several steamers, not
belonging to any regular line, which are chartered as
needed by commission merchants in this countryto
go to any part of Europe. These steamers average gener-
ally between 1,200 and 1,500 tons. One firm alone controls
no less than thirty such unattached vessels. Besides these
vessels, nearly every passenger steamer for Liverpool, Lon-
don, and Glasgow carries a cargo of cattle, except on two
lines. The cattle are shipped to Antwerp, Havre, Glasgow,
and Deptford, which is about fifteen miles from London.
The vessels taking cattle to England also carry general car-
goes, which they discharge on the Continent after first land-
ing theircattle. The reason for thisis thatthere isa greater
demand for small general cargoes on the Continent than in
England, and vessels are not allowed to carry over their net
registered tonnage on account of the insurance.

Cattle are taken on and under deck in stalls measuring 2
feet 8 inches on vessels sailing from New York, and 2 feet
6 inches on those from all other ports of the United States.
These stallsare built under the supervision of an insurance
inspector. The rate of freight this season has ranged from
£4 15s. to £5 10s. a head, in advance. This rate includes
covered room for necessary fodder and passage to destina-
tion and back for one attendant to every thirty animals.

During the summer shippers prefér to ship on deck, as
the cattle get more air and come out fresher at the end of
the voyage. On deck the steamships carry between 150
and 175 animals, and under deck about 225 head. Drink-
ing water is condensed by steam process on board for their
use, the oceanitself proving a never-failing source of supply.
The rates are exacted in advance, as cattle are cousidered
not so safe a risk as wheat and other commodities. The
cattle are generally put on the steamer in the stream, after
it has left the dock, an old ferryboat usually being used for
the purpose. They are shipped at points all along the river
front, from Sixty-fifth street to Pier No. 1, and even down
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the bay, according to convenience. The number of cattle
to be taken is regulated by the insurance inspector, and cat-
tle exporters must pay the entire freight, according to his
report, even if they do not ship the entire number.

Sheep and pigs are stowed in stalls on deck where there is
not room enough for the cattle. Sometimes in the early
spring, when the sea is liable to sudden disturbances, some
of the cattle get overboard, and then a very lively time en-
sues in getting them out. The cattle are hoisted on board
usually and lowered two at a time by a winch into the hold.
The allowance of water is from six to.ten gallons a day to
each bullock. The amount of fodder averages one ton to
each animal. The rates of insurance apparently vary.
Some shippers give it as from 8 per cent in summer to 10
per cent in winter. There is more risk to the cattle from
perils of the sea in the latter season, as a heavy storm may
make it necessary to lighten the ship by throwing the entire
deck load of cattle overboard. Shipments in winter are not
very heavy, although last year a handsome profit was real-
ized on a selected lot of extra fine cattle sent to supply the

English with their Christmas roast beef. The New York '

shippers allow more space to the cattle than shippers at
other ports. The carrying capacity of the vessels, of course,
varies; but the average, as given by an old shipper, may be
put safely at 200 head at a shipment, taking large and small
vessels into account. On some of the larger steamers the
number has reached 500, and one Boston steamer has car-
ried as many as 841 head. The largest shipment from New
York by one steamer was 650 head.

¢ —l—.

Science in Flour Manufacture,

Until recently it was believed that the only thing 1o be
sought for in the production of a good article of flour was
a more or less fine disintegration of the kernels of wheat.
As long as millers held to the theory that grinding was all
that was requiréd, a large percentage of the flour had its
nutritive powers greatly reduced by being ground to an im-
palpable dust. Science, by aid of the microscope, has shown
that no really good bread can be made from flour in which
any large portion of the starch globules have been thus
broken down. The rising of bread is due to the starch glob-
ules which remain whole, while the dust from the disinte-
grated ones, by souring, impairs the lightness and sweetness
of the loaf. It is but recently that these facts have been
made known to millers, and since that time they have been
discarding their old theories and machinery and devising
improvements with the view to separating the starch glob-
ules, rather than pulverizing them. Another important
advance in this industry consists of an improvement in holt-
ing machines. Until recently the bran was separated from
the flour by a powerful air blast, which blows off the light
particles of bran. Considerable power is required for this
process, and although it is carried on in a closed room, there
is not only a great waste of the finer particles of flour, but
the impalpable dust penetrates every part of the mill and
often gives rise to destructive explosions. By a recent inven-
tion, electricity is made to take the place of theair blast.
Just over the wire bolting cloth, which has a rapid recipro-
cal motion, a number of hard rubber cylinders are kept
slowly revolving and rubbing against strips of sheepskin, by
which a large amount of fractional electricity is evolved.
Then, as the middlings are sieved by the reciprocal motion,
the lighter bran comes to the top, whence, instead of being
blown away by an air blast, it is attracted to the electrically
charged cylinders, as light substances are attracted to a piece
of paper, or a stick of sealing wax which has been smartly
rubbed. The removal of the bran from the rollers, and its
deposit on one side, are readily effected, while the flour is
carried 1n another direction. The separation is thus made
complete, with very little loss of dust. Still another device
has been introduced, toremove from the wheat, before being
ground, small pieces of iron, which, despite the utmostcare,
will find their way into the grain, working great injury to
mill machinery. This trouble is now remedied by the use
of a series of magnets, directly under which all the grain is
made to pass. These magnets readily capture all the stray
pieces of iron from the wire bands used in binding; and
they have also revealed the singular fact that, of the scraps
of iron and steel which find their way into the grain, fully
one-third are something besides the binding wire. They
are of larger proportions, of varying character, and much
more hurtful to the machinery than the wire. Thus it is
that science is constantly coming to aid all the varied indus-
tries, lightening the labor of the workmen, decreasing the
cost of products, and in every way improving all the various
processes which are involved in the improved and constantly
advancing civilization of the age.—The Weekly Astorian.

— B e o e

Alarm Telephones.

A Chicago police officer suggests the addition of tele-
phone boxes to the system of alarm telegraphs in use in our
cities. In connection with the alarm a reserve force is to
be maintained at the stations with wagons and ambulances,
and all the paraphernalia necessary for riot or accident.
Should it be a murder, robbery, or any other crime, the
perpetrators of which have escaped, the alarm is to be given
to every man in the district by sounding a large bell, which
is to be placed upon the roof of the station. Upon hearing
this, every officer on duty is to run to the nearest telephone
box and correspond with the station; and 1t is also proposed
that they report by the same means every hour, whether
anything occurs on their beats or not.

Dr. Charles 'Thomas Jackson.

Dr. Charles T. Jackson, for many years one of the most
active scientific men of this country, died at Somerville,
Mass., August 29. He was born at Plymouth, Mass., June
21, 1805, and graduated in medicine at Harvard in 1829,
Already he had directed his attention to geology, then an
infant science, having been engaged with Francis Alger in
a mineralogical and geological survey of Nova Scotia in
1827-29. He went to Europe to continue his medical and
scientific studies, and while in Vienna, in 1832, he assisted
'in the dissection of two hundred victims of the cholera epi-
demic then prevailing, and published a detailed account of
' his observations the same year in the Boston Medical Maga-
“zine. At Paris he paid great attention to magnetism and
;electricity, and brought home an electro-magnet, galvanic
‘batteries, and other apparatus. Conversation with Dr. S.
 F. B. Morse on the possibility of an electro-magnetic tele-
‘graph, during the homeward voyage, led to a claim on the
| part, of Dr. Jackson that the essential features of the electro-
magnetic telegraph, as patented by Morse -in 1840, were
originally invented and explained to Morse by him. In
11836 Dr. Jackson was appointed State Geologist of Maine;
in 1839 he was commissioned State Geologist of Rhode
Island; and, in 1840, of New Hampshire. In 1844-45 he
made two explorations of the Lake Superior mineral re-
gions, discovering the vast deposits of copper and iron
| which have proved so productive there. During the next
i two years he was engaged in the geological survey of gov-
iernment lands in the same region. He was at that time a |
frequent contributor to scientific periodicals, and made

Jmany important cheimical researches in connection with

Americdn vegetable products. In 1847 his name was
brought prominently before the world in connection with
the use of sulphuric ether as an ansesthetic. His experi-
‘ments in ansesthesia began as early as 1834, but unfortu-
,nately he took no steps to bring his discoveries in practical
iuse until after Drs. Morton and Wells had taken up the
| work. Both Jackson and Morton appealed to the French
Academy of Sciences, and the Academy divided between
them a five thousand franc prize, awarding half to Dr. Jack-
son for the discovery of etherization, and half to Morton for
the application of the discovery to surgical operations. This
decision, however, did not settle the controversy. Morton
refused his share of the prize, and a fierce discussion of the
merits of the two claimants was kept up for several years,
Dr. Wells contesting also for the credit of the great discov-
ery, and latterly Dr. Long, of Georgia. All the parties are
now dead, yet the dispute remains unsettled.
4O
Samuel Stedman Haldeman.

Professor 8. S. Haldeman, of the University of Pennsyl-
vania, widely known as a naturalist and philologist, died at
his home in Chickies, Lancaster Co., Pa., September 10.
He was born in the same county in 1812, and early turned
his attention to the natural sciences. In 1836 he was chosen
an assistant in the New Jersey Geological Survey, and the
next year he joined the Pennsylvania Survey. In 1840-44,
he published his ‘“ Fresh Water Univalve Mollusca” and
¢ Zoological Contributions.” Since then he has contributed
largely to philosophical, scientific, and agricultural journals.
Among his important monograph are those on the ‘ Genus
Lehtoxis,” in French (Paris, 1847); on the ‘“ Zoology of the
Invertebrate Animals” (1850); on ‘‘Some Points in Lin-
guistic Ethnology ” (1849), dealing with Indian languages;
on the “Relations of the English and Chinese Languages”
(1856); and of above one hundred papers contributed to the
American Association for the Advancement of Science, the
AmericanAcademy, American Philosophical Society, Ameri-
can Philological Association, Academy of Natural Sciences,
and many other learned societies of which he was a mem-
ber. His work on ¢ Analytical Orthography ” won in Eng-
land, in 1858, the highest Trevelyan prize over eighteen
competitors. During recent years he has taken great in-
terest in spelling reform.

O r—
A Chinese Funeral.

At the burial of Lee Wau, in Evergreen cemetery, Brook-
lyn, N. Y., the other day,some of the mourners cast into the
open grave a few handfuls of earth, just as Christians do.
Then. began the curious part of the ceremony. Fagots of
slow matches were bound together and planted in a basin of
ashes and loose earth at the foot of the grave. On being
ignited they sent up a fragrant smoke. Red candles richly
decorated with figures in gold, blue, and green, were placed
in a row near the fagots, and quickly burned down to the
little sticks on the end of which they were fastened. The
"dead man’s clothes, including a white shirt somewhat the
(worse for wear, a freshly laundered collar and handker-
chief, a blue silk blouse, and a straw hat, were then rolled
into a bundle and cremated near the grave, and the bright-
colored and gilded wrappings of the candles and slow
matches were-added to the hurning heap. A cocoanut mat
was then unrolled beside the grave, and the Chinamen,
coming up one after another, took a formal leave of the de-
parted. This was done by clasping the hands, lifting them
to the chin, and letting them drop, repeating the operation
three times. After this the mourners dropped upon their
hands and knees upon the mat, and made a tripie salaam,
bowing their foreheads close to the earth. Tea was poured
from a quaint little pot of blue and white porcelain into
minute cups of egg-shell china, and each man, as he bade
farewell to the dead, sprinkled a spoonful of the tea upon

the ground. Three pans of rice, a broiled chicken, and 3
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plate of mutton were allowed to stand before the grave for
some time, that the dead man might refresh himself and
prepare for his long journey. It is customary to leave these
dishes beside the grave, but just before the cortége returned,
a Chinaman, whom opium had bleached, bleared, and sal-
lowed into the resemblance of a corpse, gave a suspicious
glance at certain of the small boys who had gathered about
the place, and shuffled them back into a tea box whence he
had taken them. Cigars were passed around, and then the
yellow faces were once more shut up in the carriages, the
drivers mounted to their seats, cracked their whips, and the
procession disappeared rapidly in the dust.
T T T 4 -

AGRICULTURAL INVENTIONS,

Mr. Martin H. Woodruff, of Ellicottville, N. Y., has pat-
ented an improvement in the class of drag harrows that
are rotated about the central pin-or pivot as the harrow s
drawn along.

An improved device to be attached to a corn planter for
the purpose of planting or dropping corn at regular inter-
vals, has been patented by Mr. Joel M. Shackelford, of De-
catur, I1l1l. A beam is fixed rigidly across the front of the
corn planter in front of the boxes, and has secured to it
grooved rollers or pulleys for the support and guidance of
the working rope, and fixed centrally upon the beam is a
standard supporting a grooved driving wheel, around which
the rope makes a turn as the planter is moved along. The
rope being fastened at each end to a stake driven in the
ground causes the driving wheel to revolve and operate the
improved device.

P

>
Low Weaving Sheds.

It is claimed that the English method of building cotton
mills but one story high is much more advantageous than
the American method of placing floor above floor. In the
low weaving shed with glass roofs used in England, an
even and fine light falls on every loom; and the machinery,
being placed on solid foundations, does not vibrate. Under
our brighter skies it is doubtful whether glass roofs for sky-
lighting would be of material advantage, and it is certain
that they would not be comfortable for the operatives in
midwinter or midsummer.

The question of vibration seems to be of more practical
importance, especially if it is true, as our consul at Man-
chester says, that the most intelligent and competent mill
managers-in England have found it impossible for mills
with looms on several floors to compete with those having
the looms all on the ground.

B —
Country Gains to Summer Visitors.,

A newspaper corresponrdent moralizes over the closing sea-
son among the Catskills:

““ One of the necessary preparations to the return home by
all boarders is being weighed. Nearly every one expects to
gain in weight, and nearly all do. The gain runs from two
to ten pounds—averaging five pounds. For 50,000 people
this would give the comfortable gross amount of 1,250 tons
of fatadded to New York and Brooklyn through Catskill
sojourning. This is the net gain of the boarders—250,000
pounds of fat against $1,000,000, showing human adipose
tissue to cost $4 per pound according to Greene and Ulster
county rates. Many delightful homilies may be preached
on this text—Fat $4 per pound.”

We are inclined to think that the writer underestimates
the quality and value of this increase of substance. Prob-.
ably the most of it is not adipose tissue, but firm muscle
and other tissues of vital importance in the human economy.
A record of increase in strength through summer living
among the hills would be worth having. The hotel keepers
should provide lifting machines as well as scales.

New Style of Cotton Packing.

Reporting on a bale of cotton packed by the Cotton Econ-
omy Company, of New Haven, by the use of the Dederick
hay press, Mr. Edward Atkinson, of Boston, says that it
contained 105 pounds of cotton, pressed to the density of
hard wood. It is claimed that such compression does not
injure the fiber. The alleged advantages of this method of
packing are the compactness of the bale, its easy handling,
and the very small proportion of tare. The bale is bound
with wire and protected by a light, cheap bag, which keeps
the surface clean. A bale so pressed was soaked four days
in a canal, the water penetrating less than half an inch.

4~ p G -
Testimony of the Rocks.

From a small erratic block, wholly unlike the rock of
Mount Washington, found on the summit of that mountain
recently, Prof. C. H. Hitchcock infers that the glacial ice
was deeper in that region than has hitherto been supposed.
The bowlder resembles the rocks of Cherry Mountain; and
if it was carried to Mount Washington by ice, as Prof.
Hitcheock believes, Mount Washington must have been to-
tally submerged by the ice sheet at some time during the
glacial epoch.

Hums#n Hair from China,

Among recent importations by a New York house dealing
in Asiatic goods were ten cases of human hair from China,
weighing in all 1,330 pounds. Chinese hair is dark and
coarse, and is worth from 50 to 65 cents a pound. It is sold
in bulk to the retail traders, who make it up into switches,
puffs, frizzes, and other capillary adornments for the heads
of female citizens of African descent. ..
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The Charge for Insertion under this head 4s One Dollar
a linefor each insertion ; about eight words to a line.
Advertisements must be reccived at publication office
asearly as Thursday morning to appear in next issue.

&= The publishers of this paper guarantee to adver-
tisers a circulation of not less than 50,000 copies cvery
weelcl_z/ issue.

Chard’s Extra Heavy Machinery Oil.

Chard’s Anti-Corrosive Cylinder Oil.

Chard’s Patent Lubricene and Gear Grease.

R.J.Chard, Sole Proprietor, 6 Burling Slip, New York.

Wanted, a thorough, energetic, practical Mechanic
and Draughtsman, for Superintendent of Foundry and

Machine Works employing 70 hands on engine, saw and

grist mill, plantation work, jobbing, and repairing.

State kind of work familiar with, pay, and all particu-

lars. Address Geo. R. Lombard & Co., Augusta, Ga.

Refer to Wm. Cooke, Machinery and Supplies, No. 6

Cortlandt St., New York.

Copying Pads. See important notice of Associated

Manufacturers, last page this number.

Electric Batteries, Wires, Bells, and Materials. Cata-

logue free. E. M. Wood & Co., Worcester, Mass.

brook Steel I’en Company’s make, and all Stationers are
ready to supply them.

Jas. T. Pratt & Co., 53 Fulton St.,, New Ycrk.
Scroll Saavs and Designs. Send for circular.

Houston’s Sash Dovetailing Machine. See ad., v. 204,

Springfield Gas Machine, 30 lights, for sale at a bar-
gain. D. L. E., 16 White St., New York.

A thoroughly good Pattern Maker wanted, used to
steam engine work, by Butterworth & Lowe, Grand
Rapids, Mich.

Many of the largest and finest structures in this coun-
try are painted with H. W. Johns’ Asbestos Liquid
Paints, which are rapidly taking the place of all others
for the better classes of dwellings, on account of their
superior richness of color and durability, which render
them the most beautiful as well as the most economical
paints in the world. H. W. Johns Mfg. Co.. 87 Maiden
Lane, New York, are the sole manufacturers.

Gas Machines.—Be sure that you never buy one until ;

you have circulars from Terril’s Underground Meter
Gas Machine, 39 Dey St., New York.
Brick Presges for Fire & Red Brick, and Brickmaker’s
Tools. 8. P. Miller & Son, 309 South Fifth St., Phila., Pa.
Eclipse Portable Engine. See illustrated adv., p. 189.

Small Brass and Iron Rivets made to order by Blake
& Johnson, Waterbury, Conn.

Clark Rubber Wheels adv. See page 172.

Experts in Patent Causes and Mechanical Counsel.
Park Benjamin & Bro., 50 Astor 1louse, New York.

Corrugated Wrought Iron for Tires on Traction En-
gines, ete. Sole mfrs., H. Lloya, Son & Co., Pittsb’g, Pa.

Malleable and Gray Iron Castings, all descriptions, by
Erie Malleable Iron Company, limited, Erie, I’a.

Apply to J. H. Blaisdell for all kinds of Wood and
Iron Working Machinery. 107 Liberty St., New York.
Send for illustrated catalogue.

4t0 40 H. P. Steam Engines. See adv. p. 189.

Skinner & Wood, Erie, P’a.. Portable and Stationary
Engines, are full of orders. and withdraw their illustra-
ted advertisement. Send for their new circulars.

Sweetland & Co., 126 Union St., New Haven, Conn.,
manufacture the Sweetland Combination Chuck.

Power, Foot, and Hand Presses for Metal Workers.
Lowest prices. Peerless Punch & Shear Co..52 Dey St.,N.Y,

The Brown Automatic Cut-off Engine; unexcelled for
‘workmanship, economy, and durability. Write for in-
formation. C. H. Brown & Co., Fitchburg, Mass.

Recipes and Information on all Industrial Processes.
Park Benjamin’s Expert Office, 50 Astor House, N. Y.

For the best Stave, Barrel, Keg, and Hogshead Ma-
chinery, address H. A. Crossley, Cleveland, Ohio.

Best Oak Tanned Leather Belting. Wm. F. Fore-
paugh, Jr., & Bros., 531 Jefferson St., Philadelphia, Pa.

National Steel Tube Cleaner for boiler tubes. Adjust-
able, durable. Chalmers-Spence Co., 40 John St., N. Y.

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

Stave, Barrel, Keg, and Hogshead Machinery a spe-
cialty, by E. & B. Holmes, Buffalo, N. Y.

Nickel Plating. —Sole manufacturers cast nickel an-
odes, pure nickel salts, importers Vienna lime, crocus,
ete. Condit, Hanson & Van Winkle, Newark, N. J., and
92 and 94 Liberty St., New York.

Presses, Dies. and Tools for working Sheet Metal. etc.
Fruit & other can tools. Bliss & \Villiams, ’klyn. N. Y.

Hydraulic Jacks, Presses and Pumps.
Buffing Machinery. Patent Punches, Shears, ete.
Lyon & Co., 470 Grand St., New York.

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J.

Wright's Patent Steam Engine, with automatic cut
off. The best engine made. For prices, address William
‘Wright, Manufacturer, Newburgh, N. Y.

Machine Knives for Wood-working Machinery, Book
Binders, and Paper Mills. Large knife work a specialty.
Also manufacturers of Soloman’s arallel Vise. Taylor.
Stiles & Co., Riegelsville, N. J.

National Institute of Steam and Mechanical Engineer-
ing, Bridgeport, Conn. Blast Furnace Construction and
Management. The metallurgy of iron and steel. Prac-
tical Instruction in Steam Engineering, and a good situa-
tion when competent. Send for pamphlet.

Rollstone Mac. Co.'s Wood Working Mach’y ad. p. 172.

For Yale Mills and Engines, see page 173.

Polishing and
E.

Reed’s Sectional Covering for steam surfaces; any
one can apply it; can be removed and replaced without
injury. J. A. Locke, Agt., 32 Cortlandt St.,, N. Y.

Burgess’ Non-conductor for Heated Surfaces; easily

} applied, efficient, and inexpensive. Applicable to plain
or curved surfaces, pipes, elbows, and valves.. See p. 28%4.
Blake ‘* Lion and Eagle ** Imp'd Crusher. See p. 205.

The Chester Steel Castings Co., office 407 Library St ,
Philadelphia, Pa., can prove by 15,000 Crank Shafts, and
10,000 Gear Wheels, now 1n use, the superiority of their
Castings over all others. Circular and price list free.

Brass & Copper in sheets, wire & blanks, See ad. p. 204.

) Expanders.
!
The public will have them—the Pens of the Ester- :

i of their motions.

Silent Injector, Blower, and Exhauster. See adv. p. 204. '

Steam Engines, Boilers, Portable Railroads, Sugar
Mills. Atlantic Steam Engine Works, Brooklyn, N. Y.

Peck’s Patent Drop Press. See adv., page 204.

Safety Linen Hose for Hotels, Warehouses, and Fac- '
tories,as protectionfrom fire. Greene, Tweed & Co., NY.

Valve Refitting Machine. See adv., page 204.

Gear Wheels for Models (list free); experix}lental and
model work, dies and punches, metal cutting, manufac-
turing, ete. D. Gilbert & Son, 212 Chester St., Phila., Pa.

Eagle Anvils, 10 cents per pound. Fully warranted.

The best Truss ever used. Send for descriptive circu-
lar to N. Y. Elastie Truss Co., 683 Broadway, New York.

Comb’d Punch & Shears; Universal Lathe Chucks. Lum-
bertville Iron Works, Lambertville, N. J. See ad. p.205.

Air Compressors. Clayton Stm. PumpW’ks,Bk’lyn, N.Y.

Wm. Sellers & Co., Phila., have introduced a new
injector, worked by a single motion of a lever.

All Dealers sell the New $4 Drill Chuck; holds from
0 to 9-16. A.F. Cushman, Hartford, Conn.

Diamond Planers. J. Dickinson, 64 Nassau St., N. Y.

The Improved Hydraulic Jacks, Punches, and Tube
R. Dudgeon, 24 Columbia St., New York.

For Superior Steam Heat. Appar., see adv., page 204.

Telephones.—Inventors of Improvements m Tele-
 phones and Telephonic Apparatus arerequested to com-
 municate with the Scottish Telephonic Exchange, Limi-

ted, 34 St. Andrew Square, Edinburgh, Scotland. J. G.
Lorrain, General Manager.

H. A. Lee’s Moulding Machines, Worcester, Mass.

‘Wheels and Pinjons, heavy and light, remarkably
strong and durable. Especially suited--for sugar mills
and similarwork. Circulars oo application. Pittsburg
Steel Casting Company, Pittsburg, Pa.
New Economizer Portable Engine. See illus. adv. p. 206.

C. J. Pitt & Co., Show Case Marufacturers, 226 Canal
St., New York. Orders promptly attended to. Send for
illustrated catalogue with prices.

C. B. Rogers & Co., Norwich, Conn., Wood Working
Machinery of every kind. See adv., page 205.

Walrus Leather and Walrus Wheels for all metal

. polishing. Greene, Tweed & Co.,118 Chambers St., N.Y.

For Shafts, Pulleys, or Hangers, call and see stock ;
kept at 79 Liberty St., N. Y. Wm. Sellers & Co.

Ore Breaker, Crusher, and Pulverizer. Smaller sizes
run by horse power. See p.205. Totten & Co., Pittsburg.

Saw Mill Machinery. Stearns Mfg. Co. Sce p. 205.

Vacuum Cylinder Oils. See adv., page 205.

- Green River Drilling Machines. See ad. p, 205.

HINTS TO CORRESPONDENTS.

- No attention will be paid to communications nnless |
accompanied with the full name and address of the ;

writer.

Names and addresses of correspondents will not be
given to inquirers.

We renew our request that correspondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and thepage, or the number
of the question.

Correspondents whose inquiries do not appear after
a reasonable time should repeat them. If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is purely
of a personal character, and not of general interest.
should remit from $1 to $5, according to the subject,
as we cannol be expected to spend time and labor to
obtain such information without remuneration.

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred toin these columns may be had at this
office. Price 10 cents each.

(1) G. S. H. asks: What size boiler and
boat would I want for engine 2 inch bore by 4 inch
stroke, and what speed could I get from same? A. Boat
about 12 feet long and 814 feet beam. Boiler (tubular)
about 18 inches djameter and 3 feet 4 inches high.
Speed probably about 514 miles.

(2) C. G. G. writes: At the West the har-
vest mites (jiggers) are a torment to women and chil-
dren and to some men. We cannot go intoour garden
even without the necessity of lathering all over with
soap and changing every garment from collar to shoes.
Formerly these could be worn the next day, but Dr.
Tanner has made mischief here as well as among the
tramps, and now they live on, on a growing appetite.
I wish to ask is there not something which we can apply
to the person to keep them from biting us, so that we

can go to our garden more than once a day. We have |
The form !
of a dry powder would be best, as 1t would be applied .

tried quassia, salt, and alum without effect.

on a cool morning when it would not be well in bath.
A. Dalmatian insect powder, applied in small quanti-
ties with a suitable bellows, is said tohave proved ef-
fectual 1n keeping the insects away. Of course it is not
intended that clothes thus salted should be worn con-
stantly. Frequentbathing is indispensable.

(3) S. B. writes: A small class are study-
ing chemistry at this place, and are anxious to learn the
cause of combustion. Will you please tell us through
the SCIENTIFIC AMERICAN ? Some say we apply a match
to carbon to increase the motion of its molecules, in
order to bring the molecules of oxygen sufficiently near
to those of the carbon to enable the atoms to unite;
then all that is necessary to determine chemical union
18 1o give the molecules the right motion to get them
sufficiently near each other for cohesion to appear and
draw them together. Others say that motion has
nothing to do with it, but the atoms must be separated
by heat and then they will clash together regardless
A. Combustion isa chemical reac-
tion comprehending the direct union of two or more
substances. Heat accelerates molecular motion, 4nd in
effect brings the molecules within the range of chemi-
cal attraction. In chemical combination itis not the

force of adhesion, but of chemisen, which determines

and effects the reaction.

, Chemistry,” and Tyndall’s **Heatas a Mode of Mo-

| tion.”

‘ 4) S. H. I asks: 1. What is the best
book on the uses and seasoning of the timber of this
latitude? A. We do not know of any work specially ;
devoted to this subject. You will find some informa-

I'tion in Knight’s Dictionary under “ Wood,” etc. 2.
What is the best style of small saw mill to attach

to an overshot wheel of twenty-five feet diameter and

from six to twelve horse power? A. A circular saw

' mill. 3. Would not an overshot be the best wheel for a

small and variable water supply with twenty-five to

‘( thirty feet fall? A. Yes.

(5) R. F. I asks (1) if air is compressed
into a smaller volume, what is the rule to fipd the in-
creased pressure and temperature of said air? A. The
pressure is inversely as the volumes. If 10 cubic feet air
is compressed to 1 cubic foot the pressure is 10 atmo-
spheres, the temperature remaining unchanged. 2. If
while so compressed the temperature of said air is low-
ered by radiaiion, does the pressure decrease, and if so,
by whatrule? A. Yes; see tables of temperature and
pressure in scientific works. You will find a great deal
on the subject ©f compressed air in SUPPLEMENTS, Nos.
11,2, 22, 24, 176, 177, 182.

6) E. U. writes: TIn looking over several
numbers of the ScIENTIFIC AMERICAN I find the question
asked how to make pencil drawings permanent. You
recommend alcoholic shellac varnish. The following it
better, and no trouble; Steam the drawing over boiling
water, both sides. It will do for crayons or pencil. I
have a pencil drawing that I trcated that way 18 to R0,
years ago, and it has had rough usage, but there isno
rub out to it.

(" G. S. H. writes: I am desirous of
building a small steam yacht, just large enough to carry
two persons (safely), guns, ammunition, and a small
tent—in all weighing about4001b. I wish to get the pro-
portions of the engine, boiler, boat, and screw, and T
wish them proportioned in such a way that T can get the
greatest possible strength and speed. A. It is probable
; that you would be suited with a boat about 14 feet or 15
feet length, 4y feet beam, and 2 feet depth, with engine
I3 inch cylinder by 8 inch stroke. Upright tubular

" boiler 24 inches diameter by 4 feet high. Propeller 22
inches diameter and 83 inch to 36 inch pitch.

3 (8) G. E. F. asks: How is ‘“dope” or|
[harness blacking made? A. 1. Molasses, 4 1b.; lamp-
‘black 1 oz.; yeast, a spoonful; sugar, olive 011 gum
tragacanth, and isinglzss, each 10z.; and a cow’s gall.

Mix with 2 pints stale beer, and let stand before the fire
for an hour. 2. Molasses, 8 parts; lampblack, sweet
oil, gum arabic, and isinglass, each 1; water, 32; apply
heat. When cold add 1 oz. spirit of wine, and apply
with a sponge. If too hard place the bottle in hot water
before using. 3. Black resin, 2 o0z.; melt in a glazed
earthenware pot and add 8 oz. beeswax, 34 oz. fine lamp-
black, } dr. Prussian blue in fine powder; stir well,
take off the fire,and add sufficient oil of turpentine to
forma thin paste. Apply with a piece of linen rag,

and polish with a brush.

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

T.—A fine silicious clay—useful in the manufacture
of some kinds of pottery and for polishing purposes.

COMMUNICATIONS RECEIVED.
Curious Fact in Natural History. ByF. C. .
On Absolute Temperature. By C. M. B.
Talking by Telephone Through the Human Body.
ByF. E. K.
On Motion. By H. S. B.

[OFFICIAL. |

INDEX OF INVENTIONS

FOR WHICH

Letters Patent of the United States were
Granted in the Week Ending

August 31, 1880,
AND EACH BEARING THAT DATE.

[Those marked (r) are reissued patents.]

A printed copy of the specification and drawing of any
patent in the annexed list, also of any patent issued
since 1866, will be furnished from this office for one dol-
i lar. In ordering please state the numberand date of the
patent desired and remit to Munn & Co., 37 Park Row,
New York city. We also furnish copies of patents
granted prior to 1866; but at increased cost, as the speci-
| fications not being printed, must be copied by hand.

i
‘ Albums, leaf support for, A. Foerste..
' Amalgamator, P. B. Wilson..
Animal trap, E. Merry......
Auger, post hole, J. S. Durning

.. 231661
. 231,878
.. 231833
.. 231775
. 231,728

Awning, G. S. Perkins .

Axle box, car, P. Keiser............ccoveee .. 231,814, 231,815
Axles, sand band for carriage, J. A. Tillinghast... 231.691
Bail or handle, crock, B. Goodyear............. ... 231,791
Barrel, ete., elevator, L. W. Greenleaf. . 231,793

‘Barrel platform, T. Allwood ...
Bell, gong, C. L. Bates...........
Belt fastener, E. R. Hyde..
Belt fastener, A. Johnston et al
Belting, machine, G. 3
Boat detaching apparatus, D. H.
Boiler covering, T. Merriam...
Boot and shoe, D. A. M¢Donald.
Boot and shoe counter stay, Ba.lley & Weage 231 699 |
Boot and shoe jacking mechanism, J. G. Ross. ... 231685 |
Bottle stopper. E. A. Parker. ............ccociiiiienn 231.618
Bulk. machine for handling artlcles in, F. Imhorst 231.721
Buoy, life, C. W. Woolsey... .. 231,742
Burnishing machines, feed motion for, W. W.

.. 231.641
.. 231,752
. 231,671 !
231.808
231,726
. 281,675
231,832
231,830

TVHIEE. ot oeviiivnis veetiiien rreravaeeasaeaes 231876
Camp chair, folding, J. Turner... .. 231,868
Car coupling, W. R. Firebaugh... . 231,182
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Car coupling, J . H. Horton....... 231,719
Car coupling, W. C. Perry
Carpet exhibitor, A. Peterson ...
Carpet pads, manufacture of, H. M. Small...
Carpet stretcher, E. I1eintz
Carriage top rest, S. D. Goff.............
Cartridge loading machine, O. F. Belche:
Cartridge, signaling, Fauer & Trench.... 231,705
Caster, barrel and box, J. R. McCall . .. 231,829
Casting chilled mould boards. mould for, G.Wiard 231,877
Casting ingots of uniform weight, apparatus for,

231,680
.. 231,183
. 231,666
231792
231,753

B ) o N 231,838
Casting plow points, etc., C. H. Elmer.. . 31,77
Cement, manufacture of, E. Solva¥.... .. 231,858
Chioride of lime, manufacture of, E. Solvay...... 231,860
Cigarflavoring composition, H. K. Reiss........... 231,682

Cigarette machine, C. G. & W. H. Emery..
Cigarette slitting machine, W. H. Emery ..
Clock, E. Davies........
Clock, calendar, O. F. Schultz
Clock pendulum, compensating, J. W. Hile..
Clock pendulum regulator, E. Davies

.. 231,179
.. 231,780
.. 231,769
.. 231,732
.. 281,800
. 23,710

Cloth stretching machine, H. D. B. Lefferts. .. .. 231,881
Clothes pounder, G. H. Russell ............c.cooveenn 231,731
Clutch, automatic reversible, L. Onderdonk. 231,843

.. 231,654
.. 231700
. 231,164

Corset,, M. I. Cooley ...
Corset clasp, M. D. Chipley..
Counter and heel protector, J. A. Cole. .
Cultivator, E. D. Powell . .. 231846
Curtain fixture, C. C. Kerr. v oeee. 231817
Damper regulator, A. D. Catlin................. ...

231,758
Dental engine hand piece, E. 'I'. Starr.............. 281,734
Door hanger, S. Shreffler, Jr .. 231,686
Doors, sheave or roller for sliding, W. J. Lane.... 231,820
Dredging scoop, A. E. Hall 231,665
Ejector, water, L. B. Fulton. . .. 231,789
Electric signaling instrument, W. Hadden........ 231,794
Electrical switch board, J. F. Gilliland... ......... 231,708
Electro-magnetic motor, L. G. Woolley.......... 231,697

Elevators, electrical safety device for. W. E.

231,743
.. 231,875
. 231,839

Envelope, J. H. Weaver.
Hscapement, A. E. Miiller.

Evaporator, J. Brockaway. . 231,756
Excavatingapparatus, odorless, A. W. J. Mason.. 231,827
Exercising machine, E. A. Tuttle .................. 231,869
Feather renovator, \V. R. Sweet.. . . 231,864
Feed cutter, W. W. Marsden......c.oeeeieeenninnns 231,826

Fence, W. A. Allen 231,640

Fence post, J. H. Helm . .. 231,667
Fertilizer distributer, T. A. & A. T. H111 .......... . 231,801
Filter, cistern, S. Day............ .oiviiiiiiiin oen 281,711
Firearm, magazine, G. E. Williams. . 231,879
Fire extinguisher, F. Grinnell............ ...... . 231,714

Fire extinguisher, automatic, F. Grinnell.

231,711, 231,712, 231,713, 231,715, 231,716
Fire extinguisher, chemical, J. R. Wilson... . 231,696
Fire kindler, W. W. Branch, Jr. ... . 231,154
Flanging machine for sweat bands, J. C. Hertle... 231,668
Fruit picker, [. Combes 231,765
Gaiters, distender for, J. F. Franta. . 231,706
Grain drier, C. Spofford 231,861

Graindrill, D. E. Asher..............coiiiiiiiiinni. 231,749
Grain separator and thrasher, Huber & Strobel... 231,803
Grate, Goodenow & OWeNS.....ovveeeerneereeenannes 231,710
Gun, machine, M. Coloney................... 231,652, 231,653
Hame and pad therefor, horse, W. B. Guernsey... 231,664

Harness tree, T. Miller...
Harrow and leveler, combined, G. \V. Burrier ...
Harrow tooth, W. Kelly
Harvester, corn, J. W. Terman ...
Hat bodies, etc., machinery for felting, J. T.
Waring..ooo i iiiiiis ciiiiiiiiiii i 231,873
1iat, felt, E. W. Serrell, JT....ccovvvunvineinnneans 231,854
Hats, ironing apparatus for use in finishing felt,

231,835
231,650
231,816

. N DT U 231,724
Heel polishing machine, W. Joint................... 231,673
Hinge for awning blinds, C. P. Dearborn...... . 231,655

Hoisting, carrying, and dumping device, E. Day.. 231,767
Hoisting machine brake, Eckart & Behr........... 281,776
Hoop machine, barrel, W. E. McLeod 231,882
Horse power, tread or railway, P. K. Dederick 231,656
Horse rake, G. G. Frelinghuysen . 231,187

ot air engine, A. K. Rider (r).. . 9,359
Ice elevator, G. W. Goodell .. 231,709
Lactometer, G. Tanner... .. 231,737
Lamp, E. A. Rippingille . 231,730
Lamp, C. F. Spencer . 231,688
Lamp, C. 8. West.... 231,695

Lamps, distributing currents to electric, G. Lecoq 231,725
Lantern, carriage, H. Nahe ..................0i0 o 231,727
Lantern, railway signal, D. W. F. De Grange...... 231,702

Latch, L. Wallace ..o . civiiiniiiiinnn ceieeenn 281,872
Leather, machine for making artificial, J. Tre-
gurtha ..., cooiiiiii i e e 231,692

Lighting, apparatus for controling the supply of

combustible liquids for, W. W. Hopkinson....
Loom for weaving tubular fabrics, E. Arnold. ...
Loomshuttle spindle, G. W. & G. F. Doe .. .
Loom temple, self-acting, J. Hardaker. . 231,809
Lozenge cutting machine, P. H. Paxon.... ....... 231,679
Magneto-electric generator, E.'I'. & J. F. Gilliland. 231,790

231,670
231,748
. 231,773

Magneto-electric machine, J. J. Wood......... ... 231,745
Meat in the carcass, preserving, R. Jones.......... 231,807
Medical compound, F. Champagne .... .... ...... 231,759
Medicine, etc., device for administering, G. M.
ATNOIA «.eneueaenan s e ees e 231,741
Mercury, etc., package for. R. 8. Williams..... ... 231,740
Milk cooling apparatus, H. W. & S. S. Horton..... 231,802

Milk pail, measuring, 1. V. Ketcham.. . 231,811

Moulding machine, H. Buchter (r) . 9,358
. Motor, L. P. Ducournau . .... . 231,714
Mowing machine, D. WolIf (). .....covvennnniieannns 9,362
Mowing machines, twisting attachment for, G. G.
FrelinghuysSen....ooeee i iveeniiiis eeenne veas 231,788
Musical instruments, key board attachment for,
IS N 10} 4 1< SN 231,723
Musical instruments, key board attachment for,
C.C.ReyNOIAS...cceeuieeniiiiiee ciiiiiiniiiennnn 231,849
Musical instruments, pneumatic action for, A.
FOWIer....ooviiiiiiiiiiiiiiiiis i

Nursery chair, A. B. Stevens
Nuts, cleaning and separating, B. F. Walters (r)..

9,361
Oil, apparatus for treating paraffine, H. Neahous. 231,840

0Oil burner, hydrocarbon. E. KellS.........ccvuue... 231,674

Packing, piston, M. Schneble (r) .. 9,365
Pantaloons, H. Stix.... .. .. 281,735
Paper bag machine, D. Appel . . 231,642
Paper cutting machine, J. W. Kent. 231,813
Paper cutting machine, G. W. Smith 231,857
Paper folding machine, W. Scott .... . 231,853
Paper for producing copies, duplicale, J. E. Jef-

TOTIOS. v eeeeeevrrnnn o veverrrnnnnn . 281,672
Paper pulp from wood, manufacture of F.

Hoxsey

Peanuts, mode of and apparatus for cleaning and

polishing, B. F. Walters (r)..........cooeuun ... . 9,360
Pen, hand ruling. A Dredge... .. 281708
Pen, stylographic fountain, A. M. Sutherland. ... 231,690
Planter, corn and cotton, T.C.H.Kriiger......... 231,818
Planter, cotton, Caldwell & Vinson........... ..... 231,157
Planter, seeq, J. Rickey...... ...... e, 281,683

231,845 .
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Plaque for painting and decoration, R.De Planque 231657
Plow, J. Elcock . 231,718
Plow J. L. Judd 231,810
Plow and cultwator, w. J Davidson............v.. 231,701
Presses, -curb for, R. Lavery . 231,821
Propeller, atmospheric, M. Kelly. 231,812
Pulley, safety, C. C. P. McCord... 231,828
Pulp machine, wood, C. W. Clark..... . 231,761
Pump, acid siphon, F. Nichols et al..
Pump, measuring, F. Harris
Radiator, steam, T. C. Joy
Pallway rail joint, W. F. Morgan..
Railway rail joint, J. F. Rice..

Railway switch, safety lockmg, F \\' & W. W.

Brierly.... oo ci civeiieiiiiiees eieeiieaeen 231,648
Railway tie, W. Brown. ........... oo oiiiianoainn 231,751
Refrigerating and making ice, process of and ap-

paratus for, B. Maillefert........... ............ 231,824
Refrigerators and milk bureaus, combined exten-

sion shelf and portable door tor closing open-

ingsin, J. A. Baldwin..... ........... ... .... 31645

Rivers, etc., apparatus for establishing permanent

channels in, Allison & Hoskin. . 231,698
Rock drill, H. W. Fleming. . 231,785
Rocking chair foot rest, W. H. Bartels............. 231,644
Rope reel, T. E. Hayes. ..........i..... cooeennn 231196
Rotary engine, P., L., & H. Vanbriggle . . 231871
Ruling machine, J. A. Umbach........... . 231870
Ruling machine,paper, F. F. Wagner. 231,694

Safes, doors, shutters, etc., fireproof materlal for

lining, N. C. Fowler..
Saw set, D. G. Davison
Scale dia's, device for preventing vibrations of

. 231,662
231,772

pointers of, D. T. Winter.. ... 281141
Scraper, G. A. Birch........ ... 231,645
Scraper, Rewrick & GIllllOlll‘ ........................ 231,850

Sewing machine ruffling and plaiting attachment,

L. Onderdonk 231.344
Sewing machine rufling attachment, G. \V. Darby 231,768
Shafting and shafts, bracket and bearing f.r,

Taylor & Challen
Sheet metal can, F. A. Walsh ...
Ships overland, apparatus for transportmg, E I

231,866
. B4

Shutter worker, . K.
Sifter, ash, J. Dorsch

. 231677
. 231,659
231,718
231,746
231,751

Sifter, domestic, ¥. C. Hesse
Sled, F. W. ZUurburg.......c.iievneieeinens connnennn
Snap hook and rope clasp, Bailey & Thompson....
Soda water receivers and generators, agitator

for, A. D. Puffer
Shoe leveling machine, O. Gilmore..... ...........
Sower and seeder,

combined guano, Hildrup &

........................................... 231,669
...9,363, 9,364

Starch and glucose from corn, economically ob-
taining, H. C. Humphrey .......o..vivvvevninnnns 231,804

Steam boiler, J. B. Ward..........
Steam boiler, tubular, E. Solvay
Steam engines, reversing and cut-off mechanism

for, W. L. Miller .
Steamer and drier, wheat. C. T. Tlanna (r).........
Cteel, apparatus for converting scrap into bar,

Stock feeder, S. E. Licklider.................
Stove, J. T. Lambert
Surveying and plotting instrument, C. V. Ier-

genrdder
Suspender end, M. Silberstein .
Suspenders, J. Herman .
Table leg, removable, J. F. Winchell..
Tawing hides. C. Heinzerling.......... .............
Telegraph conductor, insulated, M. M. & R. P.

231,197

231,825

Telephone,electro-chemical receiving, T.A.Edison 231,704

Telephone, magneto-electric, 1. A. \Watson....... 231,739
Telephones, electro-magnetic regulator for con-

tact, W. L. Voelker... . 231,738
Thrashing machine, C. A. JenkinS............ . .. 231,806
Three horse equalizer, F. L. Chilson. ... 231760
Ticket case, S. R. Strattan.... . . 231,863
Tile,illuminating, J. Jacobs.. . . 231,805
Timber, preserving, H. Flad. . 231,784
Tombstone, E. Goode. . 231,663
Traction wheel, F. L. Fairchild ... . 231,181
Truck, car, C. A. Lindblom........ccvvivvuenneiennns 231,822
Truck, stove, H. Shuman........ccee.vevvvne covenes 231,855
Tube drawing device, M. L. Ritchie....... . . 231,852

Tubes, manufacture of flexible, J. Taylor.. ..
Tug adjuster, E. J. Blood

. 231,736
231,647

Umbrella and cane, combined, G. E. Dutton .. .. 231,660
Valve, steam slide, . R. Campfield . 281,651
Valves, electrical device for closing stop, J. Tate. 231,865

Vapor condensing and air warming apparatus,

Creager & Evans.. . 231,766
‘Wagon for unloading coal, J. H. WWood (r). .. 9,368
‘Washing machine, A. Atkinson.......co...v vivuens 231,750
Washing machine, V. Collian «....oovuvveer vevnnns 231,762
‘Washing machine, H. T. Noble .. . 231,842
Watch key, G. P. Reed ......cooviinnnnnnnn. ~31 681 231,729
‘Water closet, J. ROSS)...eeiieunieiennnneannns . 231,684

Water closet tank and flushing connection, W.
Smith
Water cooler, Hartmeyer & Gray.....

231,687
231,117

‘Weatherboard gauge, G. W. Mills......... ...... 231,836
‘Weaving, waxing warps in, G. B. Stephenson... . 231,862
Weeding machine, C. F. A. Miller.................. 231,676

Wheelbarrow, W. McKibbin (r).......... . 9369
Window screen, Burrell, Miner & Bodge........... 231,649
Wire, apparatus for hardening and tempering,

J. C. RAMSACN.. ..coviirrniiieirneeriinnieneennnss 231,848
‘Wood, seasoning, H. Flad... 231,783
Wrench, W. C. Coddington . . 231,168
Wrench, Mell & Wortenbe.... 231,881
Yoke, Metal neck, W. H. Johnson (r).... ......... 9,366

DESIGNS.
Gimp, J. C. Graham........oovvviiiiiiinnnnnns 11,958 to 11,960
Spoon and fork, L. F. Griswold. 11,961

TRADE MARKS.

Cigar, Sullivan & Burk.............
Medicinal preparation, Tilden & Co..
Tobacco, plug chewing, C. W. Allen.
Thread, spool, S. B. & H. B. Nichols

English Patents Issued to Americans.,
From August 27 to August 31, 1880, inclusive.
Doot channeling machine, F. S. Potter, New Bedford,
Mass.
Clothes washer and wringer, A. Atkinson, Winterset,
Iowa.
Electric conductors, W. W. Jacques, Boston, Mass.
Electric signaling apparatus, J. V. Reed, New York City.
Gymnastic apparatus, C. H. Gifford et al., New York City.
Lubricating apparatus for steam engines, G. H. Flower,
Chicago, I11.
Spikes for railways, J. V. Perkins et al.
Mina.

« Minneapolis,

@ﬂz?rrmfmmm.
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Back Page, each insertion =
(About eight words to a line.)

Engravings may heaa advertisements at the same rate
per line, by measurement, as the letter press. Adver-

tisements must be receved at publication office as early
as Thursday morning o appear in next issue.

=™ The publishers of this paper guarantee to adver-
tisers a circulation of not less than 50,000 copies every
weekly issue.

THIS WORK 18 VERY RELIABLE. AND IS
STRONGLY RECOMMENDED BY THIS PAPER.
lR ﬁsdundoubtedly the cheapest work of the kind ever pub- |
ishe
THORIS A SUFFICIE\T GUARANTEE OFITS VALUE.

Allen’s Artificers Assistant,

THE KING OF BOOKS!

SIZE, 8!$ X 6 INCHES; CONTAINS MORE
THAN 700 LARGE, CLOSELY PRINTED PAGES;
HUNDREDS O F ILLUSTRATIONS _AND DIA-
GRAMS; THOUSANDS OF NEW, RARE, AND
VALUABLE FORMULAS, RECIPES, TRADE
SECRETS, MATHEMATICAL CALCULATIONS,
TABLES, BUSINESS FORMS, ETC.. REPRE-
SENTING NEARLY EVERY TRADE, PROFES-
810N, AND OCCUPATION IN CHRISTENDOM,
) andisa COMPLETE GUIDE IN ALL BRANCH-
ES OF MECHANICAL INDUSTRY.

Fme Engllsh Cloth Binding, Handsome Gilt Back. $2 50
Fine Leather Binding, Library Edition......... .50

WILL BE SENT BY MAIL, POSTAGE PAID, TO YPART
OF THE WORLD, On receipt of the prico AGENTS
WANTED EVERYWHERE. LIBERAL COMMISSIONS PAID.
H. B. ALLEN & CO.,Publishers, 59 Murray St. . New York

75 cents a line.
==%1.00 a line.

My New Illustrated Pnce List describl\sg
over 100Gold and SilverWaltham Watches
sent for a 3¢ stamp. It tells how I send
watches to all partsof U.S.to beexamined
before paying any money . Undoubted . f«
crenre, N.H. Wmte.Jeweler,NAvvuk N.Js

USEFUL BOOKS.

BREWERIES AND MALTINGS; their Arrange-
ment, Construction, and Machinery. By Geo. Scam-
mell. Revised, enlarged, and partly re-written by
Frederick Colyer.ML .E. Illustrated. $6.00.

ELECTRIC LIGHT. By l’aget Higgs. Illustra-
tions of Lamps and Machines.

IRON TRADE CHART: Showing at a glance the
fluctuation in prices and amount of production of
Rails, Bar and Pig Iron, etc.. in Great Britain during
the past fifty years. Printed in gold and colors, $1.00.

STEEL: its History, Manufacture, and Uses. By J.S.
Jeans. In one thi kvolume, 860 pages, 24 plates,and
183 engravings. $14.

HEATING BY STEAM. Practical treatise on
Warming Buildings by liot Water, Steam, and Hot
Air. By Charles Hood. Fifth edition. 5.
]t).escnptive circulars and catalogue sent free on appli-

cation.

E. & F. N. SPON, 446 Broome St., New York.

OLS & SUPPLIE
@»{Jgﬁiﬁm&ﬁmﬁ

SEND FOR ILLUSTRATED CATALOGUE
TAPS,DIES,DRILLS, CHUCKS,LATHES, FINE TooLs.

Lease of a desirable brick factory coataining

over 10.000 square fcet ot floor space. Also
ample yard room and coal cellar. The pre-
Iﬂ mises are centrally situated in the city of
Toronto, and are fitted up with first-class

ine and boiler, shafting, and

y statlonary en,
YE ARS modern wood working machmery eated
by steam and li ]Y%lted b, fas Apply to

4 ng St., East Toronto. Canada

SWE EPbTAKLS WITH THE ELLIS
Patent Journal Box. The best Planer and Matcher ever
made. Planin, 20 in. w1de, 6 in. thick, weight 2,21 bs.,
$300 %amng 4 in. wide in. thick, weight .600 1bs.,
eading, Arbor, and Head extra, $20. Sash, Door,
and Blind Machinery a spemalty Send for descnptlve
catalogue to Rowley & Hermance, Williamsport, Pa.

INVALID ROLLING CHAIR.

€3 (RECLINING)

52 A Prioceless boon

FOLDINGCHAIR €O0., New Haven. Conn.

$72 A ee
No more Use for il on Machinery.

Oline Lubrlcatin Compound, manuf’d by HOLLAND

& T PSON, Troy Y. Avoids hot journals, drip-

and waste. Send for catalogue of Grease and Cups
kinds of machinery.

$12adayat home easilymade. Costly
Address TRUE & Co., Augusta, Me.

¥OI‘ a

THE HOLLY @=—

TiNG\
SYSTEM OF ST

EA )
HoLLY ST
FORCITIES AND V"'LAGE:Sz ILLUSTRATED AD. m

ATIDN CO. LIMITED.
RTN.Y.

LAST NUMBER,

AMERICAN MERCHANTS,
Makers. of Wood and Iron Working Machinery, Agri-
cultural Implements, Railway Equipments, and manu-
facturers generally, are invited to forward catalo; ues
with best export prices and discounts for F.O. B.,
York, Boston or hila,de‘g a,t0 W. WILLIAMS & CO
No. ns St. West, Melbourne, Vic

MIN

1 The xcha.nge Coll
torla, Australia.

ELBIN_WATCHES,

i lsty es, Gold, sﬂver and Nickel, $6 to $150.
Chains, etc., sent C. 0.D. to be exnmlned.

Write for Catalo, ue to STAND.

ICAN WATC!

AMER
CO., PITTSBURGH. PA,

AGENTS WANTED. $5 PXRDAY made gelling our

PLATFORM FAMILY SCALE
Weighs up to 5 Iba. Retail price, 2. A BOOM FOR
A6 N'ﬂ‘g Exclusive territory free. Termsand rapid sales
surprise Agents.. DOMESTIC SCALE 0., Cincinnati, Q.

TOOLS for Machinists, Carpenters, Amateurs, Jewellers, Model
Makers, Blacksmiths,etg. Send for Catalogue, and state what kind

TALLMAN & McKFADDEN,

of ‘Tools you require.
. 60% Market 8t., Philadelphia, Pa.

THE WELL KNOWN REPUTATION OF THE AU-:

PATENT FOOT
POWER MACHINERY. |

SAWS, SCROLL
FORMERS, MO R-
TISERS, TENON.

RS, &e., foractu al
¢ workshop business.
COMPLETE 0U’1FITS for Mechamcs

dA
A mateS oy TRIAL IF D

N MACHINES ox
SIRED.
Say where you read this, and send
for Desc tlve Catalogue and Price
V\P & JOHN BARNES,
Rockfora, 111.

BARNtS’

CIRCULAR
SAWS, LATHE

WANTED,
i A first-class Foreman for a Machine Shop working from
;75 to 100 men. Business—manufacturing Harvesting
| Machines. Must be aman of executive ability,and in
all respects a first-class machinist. Address M. W..
Box 773, New York, with reference.

STEFL
LETTERS

STEFL s &l
87 Nassau St.l

SURFACE FILE HOLDERS.

By their use a crooked file may be utilized as well as a
straight one, andboth are made to do better execution in
filing broad surfaces than has hitherto been possible.

i No. 4 holds ﬂles 12to 14 in. long. Pnce 75¢. each.

} No.b5 14to16in. Price $1.00 each.
For sale by the trade %nerall Manufactured only

by the NICHOLSON FIL rovidence, R.L

Magic Lantern Catalogue, 150 pp, and Lecture. 10 Cts

G| CLANTERNS
AND VIEWS
THE MAGICAL ORGANETTE, ONLY $8 00.

Deouble size Reeds, extra strength and finish.
Ofrculars and beautiful Set Fancy Cards, 8 Cents.
THEO. J. HARBACH, 809 FILBERT §T., PHILA,, PA,

FOR SALE—A VALUABLE WATER

Power and Buildings. Rare chance. A valuable water
power, with three turbine wheels, 42, 36, 24 inches re-
spectively. Buildings 25x50 and le45 two-story and
basement. Algo other buildings. Never- failing stream
and p]enty of water. Thirty minutes’ ride from New
Haven. Terms easy. Address

. J. DOOLITTLE, Hamden, Conn.

The onty genuine Geiser.

RS Gaan .
SEPARATOR AND THE
/PEERLESS FARM &

WAYNESEO
FRANKLIN €0, R’A

5 All Gold, Chromo, and Lit'g Cards (No 2 alxke),
e Name on, "l0¢. Clinton Bros., Clintonville, Conn.
perdayat home. Sam les worth $5free.

$5 To $20 Address STiNsoN & Co., Portland, Me.

OR SALE.—Electrotype and Stereotype Foundry,
complete in every partlcular sold at a great sacri-
fice if applied for at once. Addr
“W,728 Tremont Row, Boston, Mass.

THE FHIGTI[]N CLUTCH CAPTAIN

can be applied to all classes of
machinery that is driven by
fly-wheels and are liable tobe
broken by power stored up in
wheel, such as calender rolls,
upsetting machines, presses,
and wire drawing machines.
‘We can warrant to save gear-
ing and all machinery from
breaking by using our
clutches. Starts gradual,
stops quick. Any amount of
power controlled.

Friction Holsting Eugines and Hoistint Drams,
forline shaft and safety elevators. Can be run faster
and stop qil)ld(I%r than any other friction.

SBIE & CO., New Haven, Ct.

THE RAILROADER —Monthly, for R. R. employés.
Very po ulm' $1a year. Specimen free.

OAD R PUBLISHING CO., Toledo, O.

TILE AND GLAY RETORTS ALL SHAPES. |

a
/K \;~>BORGNER & O'BRIEN =~
OVE RACE, PHILADELPHIA.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravmgs Contained in SCIENTIFIC AMERICAN SUP-

PLEMEXNT, 59. Price 10 cents. To be had at this office
and of all newsdealers

AI\GUQ’ I’RACTICAL STAIR RAILING

Gives methods for obtaining the moulds and bevels.
Ten different plans, on the very large scale of three
inches to the foot. Carpenters and joiners will find this
work a most complete guide for the construction of
stair railing. Price of book, §3, sent by express. Ad-
dress CHARLES ANGUS, 52 Coit Avenue, Grand
Rapids, Mich.

MUSTAGHE AND WHISKERS,

Dyke's Beard Elixic did this and will do it ou mlur

¥ Sole' Agents., Taistine, s,

(Serictly genuine,)

ICE-BOATS — THEIR CONSTRUCTION

and management. With working drawings, details, and
directions in full. Four engravln%s showing mode of
construction. Views of the two fastest ice-sailing boats
used on the Hudson river in winter. By H. A. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the sail-
ing and mar.agement of ice-boats. Price 10 cents.

GUN_WORKS,

GREAT WESTERN
I Plttsb%rgh,

Ne—a?
Send stamp for Catalogue.
Lifles, Shot Guns, Revoivers, sent c. o, d. for examination.

ICE- HOUSE AND REFRIGERATOR.—

Directions and Dimensions for construction, with one
illustration of cold house for preservmg fruit from
season to season. Theair ir kept d ry and pure through-
out the year at a temperature of 34°to 36°. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT 116. Price
10 cents. Tq ke had at this office and of all newsdealers.

© 1880 SCIENTIFIC AMERICAN, INC

Wy TO/A;.INCHL P
MOST EFFICIENT MACE

| NOBLE,HA LL&Q‘SOLE MFTRS

Tlle Natioml

Institute of Steam Engineering
i Bridgeport, Conmn., can furnish, Nov. 1, a number o%
| sober, reliable, and trustworthy Enrmeers (graduatcs of
this Institution), who are good mechamcal draughtsmen,
can do steam and gas fitting and plumbing, are Judicious

and economical in the use of fuel,and who can erect,
operate, and maintain in running order and repair, with
the greatest attainable economy, any steam machinery or
steam boilers that are used. Applications received now.

SHEPARD’S CELEBRATED
50 Screw Cutting Foot Lathe.

Foot and Power Lathes, Drill Presses,
Scrolls, Circular and Band Saws, Saw
Attachments. Chucks, Mandrels, Twist
Drills, Dogs, Ca]ipers. etc. Send for
cdatalogue of outfits for amateurs or

artisans.
H, I.. SHEPARD & CO.,
_ﬂ 831, 333, 3%. & 337 West Front Street,
Soame Clnclmmn, Ohio.

SCIENTIFIC AMERICAN  SUPPLE-
MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

The George Place Machinary Agency

Machinery of Every Descripiiou,
121 Chambers and 103 Reade Streets, New York,

PATENT GEAR DRESSING MAGHINE -
== AND INPROVED LATHES PLANERS &DRILLS.

%{ 1 MFGTDBY [~ w3

41 SON,ROCHEST®

MAHOGANY,

Rosewood, Satinwood, French and American Walnut,
Ash,Red and Spanish bedar, C Cherry, Oak, Poplar, Maple,
Holl etc., in Logs, Planks, 'Boards and Veneers.

So en:ianufacturers perfectly smooth and thoroughly
seasone

CUT THIN LUMBER.

Send for catalogue and price list.

GEO. W. READ & CO,

186 to 200 Lewis St., foot 5th & 6th Sts., New York.

+ Ung"r WRoUS

CuanneLS.

The attention of Architects, Engineers, and Buﬂders

is called to the great decline in }mces of wrought
TRUCTURA

It is believed that, were owners fully aware of the small
difference in cost which now exists between iron and
wood. the former, in many cases, would be adopted,
thereby saving insurance and avoiding all risk of mter-
ruption to business in consequence of fire. Book of de-
tailed information furnished to Architects, Engineers,
and Bmlders‘ on application.

JOBBING IN WOOD WORK.
Goods manufactured atlow prices, with fine machinery,
and the best of work SHEPHERD,

C. C.
204, 206 114 emd 216 West Houston St., New York.

MANVILLE = (4aPERS.
ParenT rLaNERS A2 S0/ T
HENDEY MACHINE Co.
WoLcoTTVILLE coNNU .

G

e M

EXTRA BARGAINS.
Townrights, $10; county, $25. Bestnovelty yet manu-
factured. If you want to make money, address, with
stamp, H. MARTIN, Hartford, N. Y.

WH E A T Ill. Write for particulars.

WESTON DYNAMO-ELECTRIC MACHINE C0

Machines for Electro-plating, Electrotyping, Electric
Light, ete. In addition to testgnomals in our data]ogue
of Jan. 1, we beg to refer to the following houses:
w ERIDEN BRITANNTA Co.; RUSbELL&ERWIN%i F’G CO.
REED & BARTON; HALL, ELTON & Co.; RICHAEDSO\I,
BOYNTON & C0.; Wn. H. JACKSON & 'Co.; STANLEY
WORKS; ROGERS CUTLERY Co.; CHAS. ROGERS BROS o
EDWARD MILLER Co MITCHLLL, VANCE & CO.; NOR-
WALK Lock Co.; AYDEN, GERE & CO.; DOMESTIC
SEWING MACHINE CO ; EBERHARD FABER; J0S. DIXON
CRUCIBLE CO.; MUMFORD & HANSON; FAGAN & Son,
and over 700 others. OQutfits for NICKEL, SILVER,
BRONZE, Plating, etc. The two highest CENTENNIAL
AWARDS, and the CENTENNIAL GOLD MEDAL of Ameri-
can Institute, and Paris, 1878. Prices, $150 to 8500.

CONDIT,HANSON & VAN WINKLE
Sole Agents

New York Oflice, 92 and 94 leel ty St.
English Agency, 18 Caroline St., Birmingham, England.

Wheeler's Patent Wood Filler

fills the pores o f wood perfectly, so that a smooth finish
is obtained with one coat of varnish. Send for circular.

Mentlon this
RIDGEPORT WOOD FINISHING CO
40 Bleecker Street, New York.

Dealers make Money with
. T. SOULE & CO., 130
La Salle Street, Chicago,

a week in your own town. Terms and $5 outfit
free. AddressH. HALLETT & Co., Portland, Me,

PERFECT INKSTAND.

) Best in the world.

Regulates ink at proper depth for
pen. Protects pen point. Pre-
serves theink from air, light, dust,
mould, evaporation, or freeziug
Saves its cost in saving ink. Send
for circular and illustrated cata~
logue of a%nhauces for desk. studg; and librar;

ND WR. ECON OM{W CO.
2-35 Frankiin ot Boston, Mass ; 4 Bond St., New York;
) State St., Chicago, 11l
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© PRACTICAL DRAUGHTSMAN’S
Book of Industrial Design,

MACHINIST’S AND ENGINEER’S
Drawing Companion.

Forming a Complete Course of Mechanical,
Engineering, and Architectural Drawing. From the
French of M. Armengaud the elder, P’rofessor o!
Design in Conservatou-e of Arts and Industry, Paris,
and MM. Armengaud the younger, and Amoroux
Civil Engineers. ewritten and arranged with addi- |
tional matter and plates, selections from and examples
of the most useful and generally employed mechanism ‘

of the day. By Willlam Johnson, Assoc. lnst. C. E.

Illustrated by ﬂft folio steel plates, and fifty wood |

cuts. A new edltlon half-morocco, 4to.. ........... $10 \

Amonz the contents are: Linear Drawing, Definitions,

and Problems. Sweeps, Sections, and Moulduﬁs Ele- |

mentary Gothic Forms, and Rosettes. Ovals, Ellipses, |

Parabolas, and Volutes. Rules and Practical Data.

Study of Progectlons Elementary Principles. Of Prisms

and other Solids. Rules and Practical Data. On color-

ing Sections, with applications. Conventional Colors,

Composition or Mixture of Colors. Continuation of the

Study of Projections—Use of Sections—details of ma-

chinery. Simple applications: spindles, shafts, eoup-

lings, wooden patterns. Method of construct1n§
wooden model or pattern of a coupling. Elemenftary
agﬁhcat:ous Rules and Practical Data.

HE INTERSECTION AND DEVELOPMENT OF SUR-,
FACES.WITH APPLICATIONS.—The Intersection of Cyl-
inders and Cones. The Delineation and Development
of Helices, Screws, and Serpentines. Application of the
helix—the construction of a staircase. ""he Intersection
of Surfaces—applications to stop cocks. Rules and Prac-
tical Data.

THE STUDY AND CONSTRUCTION OF TOOTHED
GEAR.—Involute, cycloid, and epicycloid. Involute,
Cycloid. External, epicycloid, described by a circle roll-
ing about a fixed circle inside of it. Internal epicycloid.
Delineation of a rack and pinioningear. Gearing of a
worm with a worm wheel. Cylindrical or Spur Gearing.
Practical delineation of a couple of Spur wheels. The
Delineation and Construction of Wooden Patterns for
Toothed Wheels. Rules and Practical Data.

CONTINUATION OF THE STUDY OF TOOTHED GEAR.—
Design for a pair of bevel wheels in gear. Construction
of wooden Patterus for a pair of bevel wheels. Involute
and Helical Teeth. Contrivances for obtaining differ-
ential Movements. Rules and Practical Data.

KLEMENTARY PRINCIPLES OF SHADOWS.—Shadows
of Prisms, Pyramids, and Cylinders. Principles of
Shading. Continuation of the Study of Shadows. Tuscan
Order. Rules and practical data.

APPLICATION OF SHADOWS TO TOOTHED GEAR.—
Application of Shadows to Screws. Application of
Shadow to a Boiler and its Furnace. Shading in Black
—Shading in Colors.

THE CUTTING AND SHAPING OF MASONRY.—Rules
and Practical Data. Remarks on Machine Tools.

THE STUDY OF MACHINKRY AND SKETCHING.—Va-
rious applications and combmatlons The -Sketching of
Machinery. Drilling - Macliines; Motive Machines;
Water wheels. Construction and Setting up of water
wheels. Delineation of water wheels, Design of a water
wheel. Sketch of a water wheel. Overshot water
wheels, Water Pumps; Steam Motors; High-pressure
expansive steam engine. Details of Constructlon Move-
ments of the Distribution and Expansion Valves Rules
and Practical Data.

OBLIQUE PROJECTIONS.

PARALLEL PERSPECTIVE.

TRUE PERSPECTIVE.—Elementary principles. Appli-
cations—flour mill driven by belts. escription of the
mill. Representation of the mill in perspective.

EXAMPLES OF FINISHED DRAWINGS OF MACHINERY.

=&~ The above or any of our Books sent by mail, free
of postage, at the publication price.
HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
810 Walnut Street, Philadelphia.

ELEVATORS.

All kinds of Hoisting Machinery a

Y specialty. Steam, Hydraulic, and
Belt Power for Passengers and
Freight. Iron Furnace Lifts, Port-

able Hoists. STOKES & PALRISH.

Furnace Hmst

NOTICE TO ARCHITECTS.

DESIGNS TO BE ADDRESSED TO THE CHAIR-

‘man of the Building Comrmttee of the New Orleans
Cotton Exchange, for a BUILDING, suitable to the pur-
poses of said association, will be recelved on or before
noon of FRIDAY, October 1, 1880.

Plans of the grounds and other necessary details may
be had on application at the office of the Superintendent
of the Exchange, or by addressing him to care of lock

box N, New.Orleans post office.

Each design to be accompanied by a clear and con-
densed written description of drawings and the proposed

30th and Chestnut St., Phila, Pa. |

material of construction, under seal, and a sealed letter,
giving address of the author, the name of the party
offering the design not to appear on the drawings or to
be attached to the description.

Perspectives will not
must be in line at a scale of one-sixteenth of an inch for
the ground plan and one-eighth for the elevation.

A sum of $500 will be _paid for the plan adopted, the
committee reserving the right to reject any and all
drawings. The design accepted to be the property of
the New Orleans Cotton Exchange.

HREIBER,

- Acting Chairman of Committee on Bmldmg
H. G. HESTER, Secretary.

PORT. AB\ =

MUNSON BRO T
,\-) MANUFACTURLRS. ,‘\'_
o/ \_S\UNI S MlLL m, e
\\\1 - \ 4 ///

S AND MILL FURNISHINGS . ).

UTICAN.Y.U.S.A. J

NMACHINISTS' TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.
8, &e.

Lathes, Planers, Drill

NEW HAVEN MANUFACTURING CO,,
New liaven, Conn.

NECKED SRINDLE
AND OIL  TIGHT BUSH

4 O
f N\ERSONS/lwsmAr:DSA‘NYERsH
t ANY PARyOF THE WORLD:

EMERSON,SMITH &C0.
tss BEAVER.FALLS,PA.

AIR COMPRESSORS.

THE NORWALK IRON WORKS CO.,
SOUTH NORWALK, CONN.

Pulley Blocks.

”/ oole

Biky -
3 33 Iron Sheaves. Phos-
FESES g hor Bronze _Self-
22985 23
BEans cd ubricating ~ Bush-
s8s8 Uil s 3 ings. PENFIELD
aA S g LOCK ORKS,
Inside Tron _Wrought Patent Iron Sheave LLOCK Box 99, Lock-

Strapped Block. Iron Block. Steel Roller Bushed. port, N. Y

e received, and all drawings '

LARGEST ESTABLISHMENT OF THE KIND IN THE WORLD.

C ‘\IOSS Pres’ t and Supt.
Ass Supt.
’V[ A MObb, Treas.

Incorporated April 2, 1880.
Moss’s New Process.

MOSS ENGRAVING CO.,

J. E. RAMSEY, Secretary.
H. A.JACKSON, Ass’t Secy.

535 PEARL ST., near Broadway, NEW YORK.

| Tmportant to Manufacturers and Publishers:

Engraved Plates for Newspaper, Book, and Catalogue Illustration executed in Type Metal in a superior manner

; by a new and improved Photo-Chemical method, from all kinds of Prints, Pen Drawings, Photographs, Tintypes,
| Original Designs, Pencil Sketches, and when available from the object itself. Much cheaper than woodcuts. These

' plates are mounted type high ready for use on any ordinary press, and are guaranteed to be fully equal tothé best

wood cuts.

Electrotypes can be made from them in the usual manner.

‘We also have a fully equipped steam elec-

trotyping department. Engravings of Portraits, Landscapes, Buildings, Machinery, and miscellaneous engraving
of all kinds executed in the highest style of the art at reasonable prices.

Mr. J. C. MOSS in withdrawing from the Photo-Engraving Co., 67 Park Place, has retained
for himsclf all improvements made and used by him in Photo-Engraving since May, 1872,

Send 3 cent stamp for 24-page illustrated circular.

Send copy for estimate.

Please mention this paper.

NEW‘ YORK BELTING AND PACKINGC COMP’Y,

JOHN H. CHEEVER, Treas.

mer) W heel.

The Oldest and Largest Manufaéturers of the Original

SOLID VULCANITE

EMERY WHEELS.

other kinds Imitations and Inferior.
staudard BELTING, PACKING, and HOSE.

Address NEW YORK BELTING AND

Our name is stamped in full upon all our

PACKING CO..
W YORK.

WORTHINGTON STEAM PUMPS

OF ALL

SIZES AND FOR ALL PURPOSES.

HENRY R. WORTHINGTON,

239 BROADWAY NEW YORK.

83 WATER ST., BOSTON.

709 MARKET ST ST. LOUIS.

‘“ BLAKE’S CHALLENCE”

ROCK BREAKER,

Patented November 18, 1879.

ency,and simplicily.
First

For Macadam Road making, Ballasting of Railroads, Crushing Ores, use of Iron Furnaces,
ete. Rapidly superseding our older styles of Blake Crusher on account of n:s superior stfr
Adopted by important Railway and Mining Corporations, Cities, a
Class Medal of Superiority awarded by American Institute.

BLAKE CRUSHER CO., Sole Makers, New Haven, Conn.

e]ﬁc -
Towns.

WANTED, AGENTS.

‘We want agents to sell the world renowned Wilson Os=-
cillating Shuttle Sewing Machines in unoccupied
territory,to whom we are prepared to offer extraordinary
inducements whereby from one to six thousand dollars
a year can be made. "I'here never was a better time to
engageinthe sale of sewingmachines,asallthemachines
made in the past twenty years are wearing out, and must
be replaced. or terms and further armculm-i, address
WILSON SLWIM; MACHINE CO., CHICAGO, ILL

PROSPECTING MINERAL:LANDS A SPECIALITY.
CYLINDRICAL SECTIONS OR’.CORES OBTAINED THE WHOLE
o157ANCE BoRED.ARTESIAN WELLS BORED ROUND
CAND STRAIGHT ‘ADMITTING A LARGER: PUMP AND CASING
Ll SIS N PROPORTION TO.SIZE OF
HOLE THAN BY ANY OTHER,
PROCESS. ESTIMATES GIVEN:

AND CONTRACTS MADE BY
SETHESE

ENNSYLVANIA
DIAMOND DRILL GO.

BOX 423 POTTSVILLE PA. |

jepe

EVERYWHERE to sell
the best Family Knit=
it a pair of

AGENTS WANTED

ting Machine ever invented. Will kn

i stockings, with HEEL and TOE complete, in 20 min-

utes. will also knit a great variety ot fancy work, for
which there is always a ready market. Send for circular
and terms to the Twombly Knitting Machine Co.,

409 Washington St., Boston, Mass.

)
Celebrated Original
LTIM

FIRE-PLACE HEATERS
To warm upper and lower rooms.
| The handsomest, most economical

! al Stoves in the world.
f _B. C.BIBB & SON
il Foundry Office and Salesrooms,
39 and 41 Light Street,
Itimore, Md.
MARBLEIZET) SLATE MANTELS.

05" Send for Circulars.

14 STOP ORGANS,
S u B BA Ss and Oct. Cdnuplel,4

set
Pianos, %1235 and upwards, sent on tnal éatalogue
iree. Address DANIEL F. BEATTY, Washington. N. J.

EMPIRE FORGES—THE BEST.

EMPIRE PORTABLE FORGE CO., COHOES, N. Y.

el
1 FiaTr.

P .-s

oA SPECIALTY
OHNGREENWOOD &C0.

Pond’s Tools,

Engine Lathes, Planers, Drills, &ec.

DAVID W. POND, Worcester, Mass.

JOHN R.WHITLEY & CO.

European Representatives of American Houses. with
First-class Agentsin the principal industrial and agricul-
tural centers and cities in Europe. London,7 Poultry,
E.C. Paris. 8 Place Vendome. Terms on application.
J. R. W. & Co. purchase Paris goods on commission at
shxppers’ discounts.

‘Works 1 mile.

TELEPHON E 2% &bt

Circulars free. HoLcOMB & Co., Mallet Creek, Ohio.

Beokwalter Engine,

Compact, Substantial. Econom-
ical, and easily managed ; guar-
anteed to work well and give
full power claimed. Engine and
Boiler complete, including Gov-

ernor Pump, etc., at the low

Tic
IIORSL POWER.. ..$240 00
] . 28000

370 00
= Put on cars at Sprmgﬂeld 0.
JAMES LEF‘FEL & CO.,
Springfield, Ohio.
or 110 Liberty St New York.

PONY PLANER

‘Will plane 6 inches thick, and
as thin as 14 mch and in quan—
tity from 8,000 to 18,000 feet in
ten hours. 'We build four sizes,
16, 20, 24, and 30 inch, either with
one or two roller feed; also,
Fureka Band Saw, Upright
Shaping and Variety Moulding
Machinos,
For particulars, address
FRANK & C

Bufliule, N, Y.

‘WASHINGTON, D. C., Sept 1, 1880.
Notice to Inventors and Manufacturers
of Gas Governors or Regulators.

The Commission acting under the direction of a com-
mittee of the House of Representatives are about to
resume the tests of Gas Governors.

All inventors or manufacturers of these machines, de-
siring the same tested, must deposit their sample at the
office of the Architect of the Capitol, Washington, D. C.,
on or before the first day of October next.

By order of the Commission.

An engine that works without
Boiler. Alwaysready to be started
2 and to give at once full power.
) ETY, ECONOMY,
CONVENIENCE

Burns common Gas and Air. No
steam, no coal, no ashes, no fires,
= no danger, no extra insurance.
T Almost no attendance.

THE NEW OTTO SILENT GAS ENGINE.
Useful for all work of small statlona steam engine.
7H CHER,

Built in snzes of 2, 4, and
ITUMM & CO., 3045 Chestnut Street Phila., Pa.
H. s. M'lnnmg & Co., 111 Liberty St., N Y., Agents.

THE VITRIFIED EMERY WIEEL.

The only onemade on scientific grmmples Itrunsdr,
in water or oil. Can be made hard enough for the hard-
est work, and soft enough for the most delicate tools.
Tt heats less than any other wheel. It will cutiron, steel,
brass, silver, copper, marble, granite. and wood; also,
rubber, paper, and iron rolls. - Add. ress

VITRIFIED WHEEL CO.,
84 Elm St., \Vestﬁeld, Mass.

3. W, PAYNE & SONS, CORNING, N. Y.
ESTABLISHED 1840,

Patent Spark-Arresting En-

ines,mounted and on skids.

ertical Engines with wro’t

boilers. Eureka Safety pow-

ers with Sectional boilers—
can’t be exploded. All
\with Automatic Cut-Offs.
JFrom $150 to $2,000.
Send for Circular.
-~ where you saw this,

Wood-Working Machinery,

Such as Woodworth Planing, Tonguing, and Grooving
Machines, Daniel’s Planers, Richardson’s Patent Im-
roved Tenon Machines, Mortising, Moulding, and
e-Saw Machines. Eastman’s Pat. \uter Machines, and
Wood-Working Mac 1nery generally nufactured by
WITHERBY, RUGG & ICH DSON,
26 Sahsbur Street Worcester, Mass.
(Shop formerly occupied by R. BALL &

$777

ents. Outfit Free.

A YEAR and expenses to
, Augusta, Maine.

Address P. O. VICKER

WDUI% VIURKING MACHINERY.

ANING, G, |NG ING,
MaTGH [:40 MO RT'S/
7 BS,’(.?E?& .s;cnou SAWS
v UNIYERSAL
" VARIETY WODDW%!(QS,
A TFAY & CO.

¢ CINCINNATIO.U.S.A.

SPARE THE CR()TO& AND SAVE THE CONT.

Driven or Tube Wells

furmshed to ]arge consumers of Croton and Rldgewood
Water. WM. D. ANDREWS & BRO.. 235 Broadway, N.Y,
whocontrol the patent forGreen’sAmerican DrivenWeli.

© 1880 SCIENTIFIC AMERICAN, INC

Roots! NEW |RON BLOWER.

Posrn;ri: bLAST.
IRON REVOLVERS, PERFECTLY BALANCED

IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P. H. & F. M. ROOTS, Manuf’rs,
CONNERSVILLE, IND.

S. S. TOWNSEND, Gen. Agt,, | § Gortiandt St.

WM. COOKE, Selling Agt., 6 Cortlandt Street,
JAS. BEGGS & CO., Selling Agts., 8 Dey Street,

£ SEND FOR PRICED CATALOGUE.

& 5uD RELIAB) B3

NO FAILURE IN SIXTEEN YEQRS
HEALD &SISCO}camRIFUGALs
100T0 35.000-GALLS PER MINUTE:CAPAGITY

Heald Sisco&GoBaldwinsville NY.

~ ERICSSON'S NEW MOTOR.
ERICSSON'’S

New Galoric Pumping Eneing,

FOR
DWELLINGS AND COUNTRY SEATS.

Simplest, cheapest,and most economical pumping engine
for domestic purposes. Any servant girl can operate.
Absolutely safe. Send for circulars and price lists.

DELAMATER IRON WORKS

C. H. DELAMATER & CO., Proprietors,
No. 10 Cortlandt Streety, New York, N. Y.

ELEVATORS

H ND POWER'AND HYDRAULlc
*wFREIGHT-& PASSENGER wir
% SHAFTING PULLEYS & HANGERS
LS. GRAVES BSON ROCHESTER VY.

NEW
YORK.

Toy Novelties in Wood Wanted.—Will buy or manufac-
ture on royalty. HAWES BROTHERS, Monroeton, | a.

CAVEA'I‘G, COPYRIGHTS, LABEL
EGIS’I‘RATION, ErC,

Messrs. Munn & Co., in connection with the publica-
tior: of the SCIENTIFIC AMERICAN, continne to examine
Improvements and tc:- act as Sollcnoxs ot Patents for
Inventors.

In this line of business they have had ovVER THIRTY
YEARS' EXPERIENCE, and now have unequaled facilities
for the Preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Registration of Labels, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptness, on very moderate
terms

We send, free of charge, on application, a pamphlet
containing further information about Patents, and how
to procure them; directions concerning Labels, Copy-
righte, Designs, Patents, Appeals, Reissues, Infringe-
ments, Assignments, Rejected Cases, Hints on the Sale
of Patents, etc.

Foreign Patents.—We also cend, free of charge, a
Synopsis ot Foreigii Patent Laws, siowing the costand
method of securing patents in all the principal coun-
tries of the world. American inventors should bear in
mind that, as a general rule, any invention that is valu-
able tc the patentee, in this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
French, and Belgian—will secure to an inventor the ex-
clusive monopoly tc his discovery among about oNE
HUNDRED AND FIFTY MILLIONs of the most intelligent
people in the world. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
$75; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patents.—Persons desiring any patent
issued from 1836 to November 20, 1866, can be supplied
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and length of
specifications.

Any patent issued since November 20, 1866, at which
time the Patent Office commenced printing the draw-
ings and specifications, may be had by remitting to
this office $1.

A copy of the claims of any patent issued since 1836
wili be furnished for $1.

When ordering copies, please to remit for the same
as above. and state name of patentec, title of inven-
tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents, sent free. A handsomely bound
Reference Book, gilt edges, contains 140 pages and
many ‘éngravings and tables important to every pat-
entee and mechanic, and is a useful handbook of refer-
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York.

BRANCH OFFICE— Corner of ¥ and 'ith Streets,

Washington, D. G.
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- Sdlvertisements,

In:ide Page, each insertion = - = 75 cents a line.
Back Page, each insertion - --%1.00 a line.
(About eight words to a line.)

Eagravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
ti. ts must be 7 d at publication office -as early
as Thursday morning to appear in next issue.

@2 The publishers of this paper guarantee to adver-
tisers a circulation of not less than 50,080 copies every
weekly issue.

NEW YORK BELTING AND PACKING

.| LOOK FOR OUR STAMP |
[ on the goods whenever you buy =)
& BELTING, HOSE, or PACKING. |5!

37 & 38 PARK ROW, NEW YORK."

MAKE YOUR OWN ADJUSTMENTS.

end a three-cent stamp for the
IMPROVED METHOD FOR ADJUST-
ING SPECTACLES AND EY 1 GLASSES,
with the use of which Spectacle
wearers can select their own glasses.

Dr. DAVID H. COOVER,
21 South 3d Street,
HARRISBURG, PA.

TO MANUFACTURERS

COPYING PADS.

Any party manufacturing, selling, or using Copy-
ing Pads, who has been threatened with prosecution
by any parties claining patents thereon, and desir-
ing information or protection, should at once com-
municate with the undersigned.

S. C. ANDERSON,
Secretary of the Associated Manufacturers of Dry
Copying Apparatus,
104 Duane Street, New York.

, A . |
STEAM YACHT WANTED.—Send description, speed,
and lowestcashprice tolockdrawer C, Meredith, N, . i

THE BAKER BLOWER,

(FORCED BLAST.)

Warranted Superior to any
other.
WILBRAHAM BROS.,
2318 Frankford Avenue,
PHILADELPHIA, PA

The Advertisers' Magazine!

NEW EDITION. JUST OUT.

Devoted to the interests of Newspaper -Advertisers.
Sent, post-paid, on receipt of 10 cents.

S. M. PETTENGILL & CO., PUBLISHERS,
(Established 1849.] 37 Park Row, New Yeork.

TIIE IWWEW

PULSOMETER

Is more economical in points
of original cost, expense for
repairs and running expen-
ses, than any other Steam
Pump in the World.

Bimple and compact, withnomachin-
ery whatever to oil, or get out of order,
it stands at the head of all means
of elevating water or other
liquids by stéam. : I¢ needs
2o skilled labor to look after it.

Send for book giving full
description, reduced prices
and many letters of com-
mendation from leading
manufacturers and others
throughout the country who are
using them

PULSOMETER STEAM Pume Co.,
Sole Owners of Hall’s Patents inthe U. 8,,
181,515 to 181,543, both inclusive, and the
NEW PULSOMETER,
Office, No. 83 John St.,
P.0.BoxNo.1533, New York Citr.

=" AGENTS $5‘000.00

CAN MAKE &~
BY SECURING

riw s IANUFACTURERY’ CABINET.

By employing Agents for 500 Manufacturers.
By manufacturing rapid selling articles.
By getting, through means of the Cabinet, the best
agencies in the world.
Address J.B.CHAPMAN,
12 WEST ST., MADISON, IND.

BOIL

ER - PRESSES,
STILES & PARKER

PRESS CO., Middletown, Ct.

SUPPLIES FROM
HYDRANT PRESSURE
¥ the cheapest power known.
Invaluable for blowing
Chureh Organs, running
Printing Presses, Sewing
Machi in - Household:

L3
Turning Lathes, Scroll ]
Saws, Grindstones, Coffee |
Mills, Sausage -Machines, l

} Feed Cuttérs, Blectric
Lights, Elevators, etc, It
needs little room, no firing
up, fuel, asheg, repairs, en-
neer, explosion, or delay, !
no extra insurance, no coal |

bills. Is noiseless, neat,

[@R compact, steady ; willwork

at any pressure of water

| above 151b.; at 40 1b. pres-

| sure has 4-horse power,and

I

| capacity up to 6 or 8 horse

ower. Prices from $156 to $250. Send for circular to
HE BACKUS WATER MOQTOR CO., Newark, N. J.

Original and Only b
THARRIS-CORLI

IMill Stones and Corn Mills.

Srientifis

American,

[OcTOBER 2, 1&80.

e ————

EMERY WHEELS and CRINDING MACHINES.

Orders may be direc
which we carry a stock:

born Viaduct, E. C.

St.
Sydney, N. 8. W,, 11

London, Eng., 9 St. Andrews St., Hol-
Liverpool, Eng., 42 The Temple, Dale
New York, 14 Dey Street.

Philadelphia, 11 North Sixth Street.
Chicago, 152 and 154 Lake St.

THE TANITE CO,
Stroudsburg, Monroe County, Pa.

ted to us at any of the following addresses, at each of

St. Louis, 209 North Third St.

St. Louis, 811to 819 North Second St.

Cincinnati, 212 West Second St.

Indianapolis, Corner Maryland and
Delaware Sts.

Louisville, 427 West Main St.

New Orleans, 26 Union St.

San Francisco, 2and 4 California St.

Pitt St.

The Ashestos Packing Co.,

Miners and Mannfacturers of Ashestos,

BOSTON, MASS,,
OFFER FOR SALE:
PATENTED ASBESTOS ROPE PACKING,
[0 (1} LOOSE [
JOURNAL
WICK
MILL BOARD,
SHEATHING PAPER,
FLOORING FELT.
CLOTH. :

PREVENT SLIPPING. The
handsomest, as well as the safes?
CarriageStepmade. Forgedfrom best
iron, and formed with a sunken panel,
“in whichissecured a plating of richly
moulded rubber. Durability war-
ranted.  Send for illustrated circular.
Rubber Step M'f’s Co., Boston, Mass.

WM. A. HARRIS,
PROVIDENCE, R. I, (PARK STREET),
ix minutes walk West from station.

uild‘er of the

A}

SN ENGINE

With Harris’ Patented Improvements,
from 10 to 1,000 H. P.

13
13

Address JOHN A. ROEBLING’S SONS, Manufactur-
ers, Trenton, N. J ., or 117 Liberty Street, New York

Wheels and Rope for conveying power long distances.

Send for circular.

ROOFINC.

For steep or flat roofs. Applied by ordinary workmen
at one-third the cost of tin. Circulars and samples free.

Agents Wanted. T.NEW, 32 John Street, New York. .

proved Time Detector,
with Safety
tachment, Patented 1875-
-7. Beware of Infringe-
ments. This Instrument
is sué)plied with 12 keys

different stations.
Invaluable for all con-
cerns employing night
) watchmen. Send for cir-

vl . cularsto E.IMHAUSER,
P.0.Box 2815, 212Broadway, New York.

BUY NO BOOTS OR SHOES
gnless tl?set soles are prote~ted from wear by Goodrich’s

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels I"ul]eys and
Gearing specially adapted to Flour Mills. Send for
catalogue. ‘ o |

J.T. NOYE & SONS, Buffalo, N. Y.

B el Rivets. "Guaranteed to outwear any other
sole. All dealers sell these boots. Taps by mail for 50
cents in stamps. Send paper pattern of size wanted.

H. C. GOODRICH, 19 Church St., Worcester, Mass.

Working Models

And Experimental Machinery, Metal or Wood, made to
order by J.F. WERNER, 62 Centre St., N. Y.

THE MACKINNON PEN OR FLUID PENCIL.

Particulars mailed Free.
MACKINNON PEN CO.,
200 Broadway,near Fulton St.,N.Y.

Libra

ry of

Universal Knowledge.

Edition. A verbatim veprint 6f

Large Type

the last (1830) London edition of Chambers’s Encyclo-

’ Paedia, with copious additions (about 15,000 topics) by American editors; the whole under
one alphabet, with such illustrations as are necessary to elucidate the text,

Printed from new electrotype plates,

brevier type, on guperior paper, and bound in 15 elegant octavo volumes of about 900 pages each. It will contain,

complete, about 10 per cent more than Appleton’s and 20 per cent more than Johnson’s Cyclopaedia, and though

in

all respects important to the general reader, it is far superior to either of them, its cost is but a fraction of their

price. Volumes I, and II. are ready October 1
work being completed by April, 1881, and probably sSooner.

October

and other volumes will follow at least two each month, the entire

Price per volume, in eloth, $1; in half Russia, gilt top,

$1.50; postage, per volume, 21 cents. It has been our custom in previous pub.
lications to offer special inducements to those whose orders are soonest re-
ceived., In pursuance of that policy, on or befure October 31 only, we will receive

orders, with cash, for the set of 15 volumes complete for the nominal price of $10 for the edition in cloth, and $15.00

for the edition in half Russia,

gilt top.
ther advance will be made eacl

The price during November will be advanced to $10.50 and $15.75, and a fur-
month till the work is eompleted, Tt is not supposed that the mass of those who will

in time become purchasers of the Encyclopsedia will make payment in advance as they now have the opportunity

to do, though most of them do pay for their newspapers and magazines a full

ear in advance—but the old, tried

friends of the Literary Revolution, who know that the American Book Exchange always accomplishes what it

undertakes, and does what it promises to do, will be glad to save $5.00 by investin,

%10.00 and get the earliest and

consequently best printed coples of the largest and best Encyclopesedia ever pubhs%}ed in this country, even at ten
times its cost. Volumes will be shipped as may be directed, as they are issued, or when the set is complete.

Chambers’s Encyclopaedia

Asa portion of the Library of Universal Km)wledge‘hwe issue Chambers’s Encyclopadia separately, withoutthe

American additions, complete in 15 volumes 16mo. In this
from very clear nonpareil type. Price, Acme
ier paper, wide'margins), half Russia, gilt top, -
ber l,an(f volume 15 will be ready about Octo-

during the month of October, the price of the 15 volumes

style it is printed from new electrotype plates made
oo edition, cloth, $7.50; Aldus edition (finer, heav-

$15.00. Inthis style 14 volumesare issued Octo-
ber25, completing the work. To those orderin;
complete will be $7.00 for the cloth, $14.00 for the ha

Russia, gilt top. During November the price will be advanced to $7.25, and $14.50 for the set.

American

The verﬁ
editors of t!

pages each,
2l cents. Volume L. will be ready in October, and other vl
completed by April, 1881, and probably sooner. Price for
the cloth, $4.00 for the half Russia, gilt top.

large additions to Chambers’s Encyclopsedia (about 15,000 to
e Libraryof Universal Knowledge, will also be issued sepa our v
large type; the price being $1.00 per volume incloth, $1.50 in half Russia, gilt top ; postage, per volume,

The four volumes of American Additions wil

Additions:

{)ics) which are made by the American
argtely in four volumes of 800 to 1000 octavo
lumes will follow as rapidl

as possible, the whole being
the set of four volumes urini)

October only, net, $2.65 for
be found well-nigh indis-

pensable zby all owners of Chambers’s, Appleton’s, Johnson’s and all other Cyclopadias except the large type edition

of the Library of Universal Knowledge, from which it is compiled.

Standard Books.

{Library of Universal Knowledge, 15 vols., $156.00.

tChambers’s Encyclopaedia, 15 vols., $7.50.

*Amleric%noAdditinns to Chambers’s Encyclopeedia, 4
vols., X .

Milman’s Gibbon’s Rome, 5 vols., $2.00.

Macaulay’s History of England, 3 vols., $1.25.

Macaulay’s Life and Letters, 50 cents.

Macaulay’s Essaiys and Poems, 3 vols., $1.80.

Chambers’s Cyclopsedia of Eng. Literature, 4 vols, $2.

Knight’s History of England, 4 vols., $3.

Plutarch’s Lives of Illustrious Men, 3 vols, $1.50.

Geikie’s Life and Words of Christ, 50 cents.

*Young’s Bible Concordance, 311,000 references, $2.

Acme Library of Biography, 3Vols., 40 and 50 cents

Book of Fables, Asop, ete., illus,, 40 cents.
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