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J tituttfit �mtti(Ju. 
THE PLANTING SPACES ON THE HARLEM 

SPEEDWAY. 

We are informed by the Park Commissioners that 
steps are being taken to remedy the defects in the tree
planting trenches which have been built on each side 
of the Harlem Speedway, New York. By reference to 
our issues of February 6 and 13 it will be seen that tlH'se 
trenches consist of an inner stone wall, three feet high, 
adjoining the roadway, an outer wall five feet high, 
and a bottom of eight inches of concrete, except where 
the fill is of earth, when the concrete is omitted. We 
pointed out at the time that the construction of these 
masonry and concrete trenches was likely to defeat the 
very end at which they aimed, since they would pre
vent the spread of the roots, and would also retain the 
surface water that found its way to the bottom of the 
trench. 

We are informed by Commissioner \V. A. Stiles that 
the alterations which are to be made will be directed 
to securing drainage through the bottom of the trench
es ; the provision for securing two feet of good soil be
tween the surface and the top of the trench wall and 
extending continuously from the tree line umier the 
roadway, and,  where practicable, under the sidewalk, 
and the perforation of the wall at various points where 
it is in courl'e of construction. There is no doubt that 
these changes, if they are thoroughly carried out, will 
go far to remedy the harmful features of the work as 
mentioned above, and every one who has the beau
tifying of the city at heart wil l  be relieved to learn that 
the matter has at last been taken in hand.  At the 
same time no satisfactory reason has ever been given 
for the construction of this work, and we cannot but 
feel that it is due to the citizens of New York that some 
explanation should be forthcoming. 

• ••• • 
A NEW LOCOMOTIVE FOR THE PURDUE UNIVERSITY 

TESTING LABORATORY. 

Our readers in general, and particularly those among 
them who are engaged in railroad work, will be inter
ested to learn that the Schenectady Locomoti ve Works 
are building a second locomotive fot· use in the testing 
plant of Purdue University. The valuable work 
which has been done with the first locomotive during 
the past five years has been recorded from time to time 
in the railroad and technical papers, and the results 
have proved of great assistance both to the designer and 
the locomotive superintendent. The engine that was 
ordered in 1891 was fairly representative of the stand
ard locomotive of ten years ago ; but, in order to keep 
thoroughly abreast of developments, the authorities of 
Purdue decided to have built a more modern machine 
which should embody the latest ideas and practice. 
To this end the new locomotive will be built to carry 
a pressure of 250 pounds to the square inch in the 
boiler, and the cylinders will be detachable. Various 
diameters of the latter will be provided, so that the 
best ratio of cylinders to boiler can be determined. 
Bushings will also be provided for the low pressure 
cylinder, by means of which experiments may be made 
to determine the best ratio of high to low pressure 
cylinder. It will be possible to determine on the new 
locomotive the vexed question of the relative economy 
of the simple and compound types-a question which, 
judging from the contradictory reports from the vari
ous railroads, is very much in the air at the present 
writing. 

... � .. 
THE LAUNCHING OF THE HOLLAND SUBMARINE 

BOAT, 

On Monday, May 17, there was launched at the 
Crescent Shipyard , Elizabethport, N. J., an extremely 
interesting specimen of marine architecture, known as 
the Holland submarine boat. It embodies the results 
of some twenty years of experimental work on the part 
of the designer, who firmly believes that the subma
rine torpedo boat will prove to be the most deadly 
weapon of future naval warfare. The Holland, as she 
is called, is the first of her type ever built and launch
ed. The government is at present building another 
and larger boat of the kind at Baltimore, and it was 
the long delay in completing the latter vessel that 
caused a private company to commence the construc
tion of the Holland. The government vessel was de
scribed and illustrated in the SCIENTIFIC AMERICAN 
of April 25, 1896. She is 80 feet long, 11 feet in dia
meter, and is to be able to launch five torpedoes from 

a tube in her bow. The Holland is a m uch smaller 

boat, being only 55 feet long and 11 feet in diametf'r. 

She is to have a speed of 15 knots an hour when at 

the surface, and of from 8 to 10 knots when submerged. 

At the surface she will be run by a gas engine, and 

when submerged power will be furnished by electric 

storage batteries. With tanks filled and all the crew 

aboard there will be a reserve buoyancy of 600 pounds, 

and she is caused to sink by altering the pitch of the 

diving rudders, the forward motion of the boat and 

the downward pitch of the rudders combining to force 

her below the surface. The boat is maintained at the 

required depth by means of delicate automatic mech

anism, similar to that used in the autolllobile torpedo. 

The armament is  extremely powerful,  consisting of 

three 18 inch Whitehead torpedoes which are dis-

charged through the bow, and also an aerial gun a.t 
the bow and a submarine gun at the stern. The former 
will throw a 100 pound dynamite shell a distance of 
one mile and the submarine gun will send its shells 
some 650 feet through the water. In attacking a ship 
the Holland would discharge her aerial gun when she 
was well within range and then, sinking beneath the 
shelter of'the water, she would run up within say 1,000 
yards of the enemy. Here she would rise to locate the 
target, and sinking again she would discharge her tor
pedoes, and passing under the ship, if this should prove 
to be necessary, she would discharge her rear gun to 
complete the work of destruction. The tests of the 
Holland will be commenced in a few days, and they 
will be watched with the keenest interest by the whole 
naval wurld. It is in this direetion that the develop
ment of torpedo warfare promises the most effective 
results. The secrecy of submarine attack, the impos
sibility of locating the bQat, and the swift and com
plete destruction it is ca-pable of working, will un
doubtedly render a successful submarine boat the most 
powerful and most dreaded weapon of the age. For 
the defense of our rivers and harbors it would be of 
incalculable value. 

••••• 
IMPROVED TRANSPORTATION FACILITIES ON THE 

DOCK FRONT, NEW YORK CITY. 

West Street, on the Hudson River front, and South 
Street, on the East River front of New York, are heavily 
encumbered WIth a miscellaneous traffic which is chiefly 
composed of heavy drays and trucks, surface cars and 
ferry passengers. The former are continually coming 
and going between the freight houses and ferries and 
the business portions of the city, and thickly inter
mingled with these are the vast crowds that come and 
go to and from Jersey City and Long Island. The 
Board of Consulting Engineers of the Dock Depart
ment has reported in favor of improving the handling 
of freight and relieving the general congestion by build
ing' a four-track freight railroad along the dock front 
from Battery Place to Christopher Street on the North 
River and from the Battery to Corlears Hook on the 
East River. It is proposed to run the present surface 
tracks of the street railways on an elevated structure, 
and overhead bridges are to be prqvided at the cross 
streets for foot passengers. The plan seems to be well 
adapted to meet the necessities of the case. A t present 
the only standard freight tracks in the lower part of 
the city are those of the New York Central Railroad 
which run through H udson Street to the freight depot 
at Beach Street. The proposed four-track road will be 
provided with spurs running to the various fl'eight 
sheds and landing st.l.ges, and the freight which is 
brought across the river in cars will be handled on the 
New York side with less labor and greater dispatch 
than under the present system. 

• • • •  
THE IRON AND STEEL INSTITUTE ON AMERICAN 

COMPETITION. 

We recpntly drew attention to the fact that our manu
facturers have taken the leading position in the wire 
industry of the world. The success which we have 
achieved in this branch is only one feature of our 
general supremacy in the manu facture of iron and steel. 
At the recent annual meeting of the Iron and Steel In
stitute of Great Britain, a leading feature of the dis
cussion was the increasing success of American compe
tition. President Pritchard Martin, in the course of his 
address, referred to the enormous output of the lead
ing American steel works. He pointed out that the 
Americans were far in advance of English engineers 
and builders in the uses to which steel was applied, 
and the point was i llustrated by reference to the steel 
frame buildings which are rapidly springing up in all 
the great cities of the United States. He urged the ne
cessity for lower freight rates, and claimed that the 
British industry was severely handicapped by the high 
cost of transportation. In this respect, the American 
and German manufacturers were favored by rates that 
are considerably less than those in England. This 
statement on the part of the president will explain in 
some measure the exceedingly prosperous condition of 
the English railroads as compared with our own. In 
the six months ending December, 1896, the leading Eng
lish companies raised their rates of dividend by 
amounts varying from % to 1% pel' cent, some of them 
paying as much as 6% and 7Ys per cent to the share

holders at the close of last year. 
. ' . .  

THE MISSISSIPPI FLOODS AS FERTILIZERS OF THE 
SOIL. 

We have more than once been asked by corre

spondents whether it is not a mistaken policy on the 

part of the government to attempt to keep the Missis

sippi within its banks, and whether it would not be 

better to allow the waters to overflow and deposit each 

spring a fresh layer of rich soil upon the land. Atten

tion is drawn to the annual overflow of the Nile, upon 

the regular occurrence of which the people of the Nile 

valley depend for their  crop�. In reply it may be said 

that no just comparison Cl'L11 be drawn between the two 

rivers. The rise of the Nile is grad ual and it rarely 

overflows its banks in the cultivated districts with any 
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destructive effect upon the surrounding country. The 
water is drawn off by artificial canals and spreads 
quietly over the adjacent country. The Mississippi on 
the oth!r hand works far more harm in many of the 
inundated districts than any richness it may impart to 
the soil can compensate. If the velocity of the over
flow waters exceeds a certain rate, it begins to exercise 
a loosening and cutting effect upon the soil, carrying 
away the rich loam and laying bare the coarser gravel 
and rocks. Moreover, the seasons are too brief to per
mit the bottom lands of the Mississippi to lie so long 
under water. By the time the waters have receded, 
and the lakes and large pools left in the hollows have 
dried up, the season is too far advanced for the crops 
to be put in to good advautage. The equable climate 
of the Nile valley, on the other hand, presents no diffi
culties due to the shortness of the seasons. 

• • • 
THE HEAVENS FOR JUNE. 

BY WD..LL\]I( R. BROOKS, M.A., F.R.A.S. 
THE SUN. 

The sun's right ascension on the first of the month is 
4 h. 39 m. 25 s. ; and its declination north 22 deg. 9 m. 
43 s. 

On the last day of the month its right ascension is 
6 h. 39 m. 34 s. ; and its declination north 23 deg. 8 m. 
31 s. 

On the twentieth day of June the sun reaches its 
greatest northern declination ,  23 deg_ 27 m. 12 s., and 
entering Cancer, summer commences. 

MERCURY. 
Mercury is morning star. On June 2 it is stationary. 

On June 15 Mercury reaches its greatest elongation 
west of the sun, 23 deg. 4 'm., and this will be the most 
favorable time to see Mercury, either with the naked 
eye or telescope, as morning· star. On the same date 
that this planet reaches its 'greatest elongation from 
the sun, but five hours later, it is at its greatest helio
centric latitude south. On June 28, at 7 h.  26 m. , Mer
cury is in conjunction with the moon, when Mercury 
will be 5 deg. 11 m. south of the moon. On June 29 
Mercury is in conjunction with Neptune, when 
Mercury will be only 14 minutes of arc south of N ep
tune, or less than half the apparent diameter of the 
moon. 

The right ascension of Mercury on the first of the 
month is 3 h. 38 m. 0 s. ; and its declination north 15 
deg. 29 m. 18 s. On the last day of the month its right 
ascension is 5 h. 34 m. 57 s. ; and its declination north 
22 deg. 37 m. 24 s. 

VENUS. 
Venus is now morning star and is at its greatest bril

liancy on June 3. Throughout the month it will be 
found to be the same gorgeous object as morning star 
that it was for so many weeks as evening star. 

Venus will be so bright during June as to be easily 
seen with the naked eye in the daytime if its po�ition 
be even approximately ascertained. On June 15 Venus 
will be on the meridian or due south at 9 o'clock A. M. 
at an altitude of 12 deg. 38 m. above the celestial 
equator. This, for the latitude of the middle States, 
would be from 12 deg. to 15 deg. above the half way 
point from the horizon to the zenith. These directions 
will apply with sufficient accuracy for several days be
fore and after the above named date. 

On June 25, at 3 h. , Venus is in aphelion, or in that 
part of its orbit farthest removed from the sun. On 
June 26, at 1 h. 4 m., Venus is in conjunction with the 
moon, when the planet will be 8 deg. 38 m. south of 
the moon. 

On the first of the month Venus rises at 2 h. 47 m. 
A. M., and crosses the meridian at 9 h. 25 m. A. M. On 
the last day of the month Venus rises at 2 o'clock A. M. 
and crosses the meridian at 8 h. 52 m. A. M. 

'rhe right ascension of Venus on the fifteenth day of 
the month is 2 h. 42 m. 18 s. ; and its declination north 
12 deg. 37 m. 53 s. 

MARS. 

Mars is evening star, and in the constellation Cancer, 
about half way up the western sky at dusk. Its orbital 
motion is plainly marked f!'Om night to night, with re
ference to the two bright stars Castor and Pollux in 
Gemini, and the little cluster called the Bee Hive, in 
Cancer, toward which Mars is now moving. 

On June 5, at 6 h.  10 m. , Marl! is in conjunction with 
the moon, when Mars will be 1 deg. 49 m. north of the 
moon. 

On June 1 Mars crosses the meridian at 4 P. M.,  and 
sets at 11 h. 15 m. P. M. On June 30 Mars 'crosses the 
meridian at 3 h. 15 m. P. M. , and sets at 10 h. 5 m. 
P. M. 

The right ascension of Mars on June 15 is 10 h .  20 
m. 36 s.; and its declination north 11  deg. 45 m. 48 s. 

JUPITER. 
Jupiter is evening star, and in excellent position for 

telescopic scrutiny in the early evening hours. After 
remaining apparently stationary for several day 8 with
in two degrees to the eastward of Regulus, Jupiter is 
now moving slowly away from the star and toward the 
east, th us affording another interesting illustration of 
a planet's orbital motion among the stars. 

The following are some of the interesting phenomena 
of Jupiter's satellites: 

J titutifit �mtritau. 
On June 5, at 8 h. 16m. , the shadow of satellite I will 

enter upon the disk. At 9 h. 4 m. satellite IV will dis· 
appear in occultat.ion. At 9 h. 20 m. satellite I will 
leave the disk of the planet, and at 10 h. 35 m. the 
egress of the shadow of satellite I will follow. 

On June 12, at 8 h. 58 m., satellite I will enter in 
transit ; and at 10 h. 11 m. the shadow of satellite I 
will enter in transit. 

On June 19, at 8 h. 0 m., satellite II will pass off the 
disk ; and at 10 h. 15 m. the shadow of satellite II will 
leave the disk. 

On June 26, at 7 h. 52 m., satellite II will enter upon 
the disk in transit ; and at 10 h. 14 m. the ingress of the 
shadow of satellite II will occur. 

On June 7, at 1 h. 30 m. , Jupiter will be in conj unc
tion with the moon, when the planet will be 3 deg. 43 
m. north of the moon. 

On the first of the month Jupiter crosses the meridian 
at 5 h. 35 m. P. M., and sets at 20 m. after midnight. 

On the last of the month Jupiter crosses the meridian 
at 3 h. 55 m. , and sets at 10 h. 30 m. P. M. 

The right ascension of J upiter on June 15 is 10 h. 24 
m. 19 s. ; and its declination north 11 deg. 10 m. 58 s. 

SATURN. 

Saturn is in the southeastern evening sky, and good 
telescopic observations may be made after 9 o'clock, 
although its southern declination is an unfavorable 
feature. 

On the first of the month Saturn is on the meridian 
at 10 h. 55 m. P. M., and this would be the best hour 
to observe this interesting planet. 

On June 12, at 9 h. 31 m., Saturn is in conjunction 
with the moon,  when the planet will be 7 deg. 15 m. 
north of the moon. The right ascension of Saturn on 
the fifteenth of the month is 15 h . .34 m. 43 s., and its 
declination south 16 deg. 58 m. 38 s. 

U RANUS AND NEPTUNE. 

Uranus is also in the southeastern evening sky just 
below Saturn. On June 18, at 8 P. M., Saturn and 
Uranus are in conjunction, when Uranus will be 2 deg. 
3 m. south of Saturn, a most favorable opportunity to 
identify this far-away world. 

Neptune comes into conjunction with. the sun on 
June 10 and hence is invisible. 

Smith Observatory, Geneva, N. Y. 
• tea .. 

.TOliN M. THATCHER. 

Ex-Commissioner of Patents John M. Thatcher died 
recently at Proctor, Vt. He was born at Barre, Vt., in 
1836, and received a common school education, and 
finally graduated at the University of Vermont. He 
fought in the civil war. After being mustered out of 
service he engaged in teaching. He received an ap
pointment as a clerk in the Patent Office in 1864 and 
was assigned to duty in the examining corps. He 
seemed exactly suited to the business, and in less than 
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taken up for discussion. Mr. F. W. Jones opened 
the discussion, which was participated in by Dr. Ken
nelly and Mr. Delany. A paper on "The Application 
of Hyperbolic Analysis to the Discharge of a Condenser" 
was presen ted by Dr. Macfarlane. Owing to lack of time, 
discussion was postponed until the general m eeting, 
July 26. 

A 7 P. M. the meeting adjourned and the members 
reassembled at the " Arena," 41 West Thirty-first 
Street, where arrangements had been made for the 
annual dinner under the direction of Mr. Herbert 
Laws Webb, chairman of the Committee on Papers 
and Meetings, and Mr. T. C. Martin. Although a sud
den increase of about fifty per cent in the number of 
guests necessitated the laying of ninety-three covers, 
the overflow was provided for, and the event passed off 
pleasantly under the skillful guidance of Toastmaster 
Martin. Toasts were responded to by Dr. F. B. Crocker, 
Mr. F. W. Jones, Dr. M. I. Pupin, Dr. C. E. Emery. 
Dr A. E. Kennelly, Mr. Ralph W. Pope, Mr. J. W. Lieb, 
Jr., Mr. Herbert Laws Webb, Mr. Nelson W. Perry and 
Mr. Joseph Sachs. 

The exercises were interspersed with instrumental 
and vocal music by Mr. George Hali Guy and MI'. 
Charles McL. Paine. Mr. Guy played a waltz of his 
own composition, which he dedicated to the American 
Institute of Electrical Engineers. 

•• e . .• 
SUNDAY FEEDING. 

Under the heading of the" Sunday Penalty of Irregu
lar Feeding" the Medical Record points out that in our 
progress from barbarism we have evolved a people with 
whom regularity in eating is absolutely necessary to 
good health. As a result of this artificial existence, the 
secret.ions are poured out and ready for act.ion with 
the monotony of clockwork. If this custom is ne
glected, the violator not only suffers bodily discomfort, 
but an actual inj ury is done to the digesti ve apparatus, 
which has been so educated that it requires a definite 
amount of exercise and positive promptness in feeding 
that requirement. The stomach having poured out 
its secretions, as customary, waits only a short time 
before allowing them to be absorbed without the 
accompanying nutrition which goes to the formation 
of more secretions. After a few such experiences, the 
secretions become less in amount and activity, and 
indigestion ensues. Dyspeptics are ordered to eat 
at inflexibly regular intervals. N orrHal stomachs are by 
no means many, yet this rule, so imperative to sufferers, 
is regularly disregarded by the well. Once a week, the 
three regular daily meals are replaced by late rising 
a.nd abstinence, followed by gluttony. The gastric 
juices know nothing of a seventh day of " rest," and 
the result is discomfort, stupidity and loss of appetite 
on Monday. 

... I ... 

twelve years he was at the head of the Patent Office as ST. PETERSBURG-PEKIN RAIL ROUTE. 

Commissioner, passing through each one of the inter- The British Trade Journal says : "Speculations are 
mediate grades in turn. During this time he studied being made as to the effect of railway communication 
law and was admitted to the bar in 1870. In 1875 he between St. Petersburg and Pekin. It is pointed out 
resigned the office of Commissioner and became the that when s uch a line. of railway is in working order 
law partner of L. L .. Coburn. Mr. Thatcher was, with St. Petersburg would be only five days and London only 

one exception, the only person who ever rose from the eight days from the Chinese capital. It is asked, what 

grade of clerk in the Patent Office to that of Commis- would be the effect upon British trade with China? 

sioner. As Commissioner his decisions evinced the most That all depends upon the cost of sea as compared with 
painstaking and thorough study of th(> cases. railway carriage. Estimating the railway rates at the low 

In 1871 he was appointed a member of the Civil Ser- average of seven miles for Id., which prevails to a large 

vice Sub-Commission of the Interior Department. He extent in the United States, the cost of sending 

exercised a controlling influence in carrying into effect goods from St. Petersburg to Pekin at the same rate 

reforms in the appointments and promotions in the ex- would mean a total charge of about 50s. per ton-a 

ecutive departments in Washington. He was an excel- figure which does not compare favorably with the 

lent illustration of the possibility open to the youth of' present  rates of transport by sea, so that the Russo

America who is possessed with an indomitable will, Chinese line would not have much effect upon the trade 

patience and intellectual ability. between British ports and Hong-Kong. Yet if Russia 

• '.. _ develops her manufacturing enterprises, it would ultim-

AKERICAN INSTITUTE OF ELECTRICAL ENGINEERS. ately lead to severe competition. In the event of such 

The annual b usiness meeting of the Institute was a Russian state l ine carrying goods to China at a 

held on May 18, at 12 West Thirty-first Street, New nominal rate, we would find our trade with Chinese 

York City, and was called to order by President Dun- ports being affected in the same way by low railway 

can at 4 P. M. The counting of the ballots by Mr. rates as our trade with southeastern Europe, where the 

Hamilton and Dr. Pupin, who were appointed tellers, Germans and Austrians are able to send goods very 

resulted in the announcement of the election of the cheaply compared with the cost of sea carriage fl'om 

council ticket as follows: London." 

For President, Dr.  Francis B. Crocker, of New York ________ HI _ ... ' ...... ------

City ; for Vice Presidents, Dr. A. E. Kennelly, of Phila- JUDGE GREELEY, ASSISTANT COMMISSIONER OF 

delphia, Pa. , Mr. Cha!!. S. Bradley, of New York City, PATENTS. 

Prof. Dugald C. Jackson, of Madison, Wis. We are pleased to note that Judge Greeley, heretofore 

The announcement by the tellers of the election of one of the Examiners in Chief at the United States Pat

Dr. Crocker was greeted with hearty applause, and. the ent Office, in Washington, has been made Assistant 

President-elect was escorted to the 'chair and briefly Commissioner of Patents, Examiner Steward succeed

acknowledged his appreciation of the honor bestowed ing Judge Greeley in the Board of Examiners. It will 

upon him. be remembered that Judge Greeley was one of the 

The report of the committee on a new de8ign for the judges to pass on the SCIENTIFIC AMERICAN prize 

Institute badge, which had been referred to this meet- essay contest, for our fiftieth anniversary number, last 

ing by the Executive Committee, was taken up and year. Judge Greeley is a graduate of Dartmouth Col

thoroughly discussed, resulting finally in the adoption lege, and a lawyer by profession. He entered the Pat

of the new design recommended by the committee. ent Office as a fourth assistant examiner in 1884. He 

Arrangements for the withdrawal of  the old design and has served in the practieal work of  the office in many 

substitution of the new one will be made at
· 

an early divisions, and has had under his own personal con sid· 

date. eration and examination nearly every important art 

The paper on " 'rho Synchronograph,"  presented represented in the Patent Office. The promotion is 

April 21 by Dr. Crehore and Lieut. Squier, was then eminently proper and well deserved. 
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340 J citutiftc �lutticau. 
The Co ngre .... lo nal Llbrar)-. I MAKINO: SPAGHETTI. 

The National Congressional Library was established I EnlJ'y country and nation has certain prepared foods 
in 1800, but du ring the war with England was de- that are distinctly peculiar to that place 01' people. 
stroyed, together with the capitol, in 1814. Many docu- ! These are often the standard articles of nourishlllent, 
lIIents destroyed then it has been impossible to replace. alld frequently combine the element;; of nutri t ion with 
Part of them, however, were duplicated in the liurary, illexpen�ivelless, so that they serve as ge llel'al and per-

As an article of commerce it has a considerable im
portance, being sent from the manufactories in Ameri
ca to many other countries, as well as supplying the 
consumers in this country. 

A large supply of Italian spaghetti and macaroni in 
Alllerica is made. in Boston. The manufactory is lo
cated in the Italian quarter of that city. It is a three
storied wooden structure, each story being utilized for 
different processes in the manufacture. The lower 
floor has all the machinery that moulds into form the 
raw lllasses of dough, while the two upper floors are de
voted to drying, packing and assorting. A large wooden 
trough, capable of holding a great quantity of flour, 
is in a small ante-room. 

The flout· is poured into this trough, in as large a 
quantity as is desired for one batch of dough. This is 
mixed thoroughly with water. and stirred about by a 
man, who uses a wooden paddle, or, if necessary, he is 
not over-scrupulous about the use of his hands as mix
ing implements. The flout· and water is stirred about 
until the whole mass becomes a batch of heavy, tough 
dough, and cannot be longer stirred by the hands. 
This mass is then separated into several pieces and 
taken to a low, wooden, table-like stand. upon which it 
is spread. Suspended over this stand is a great wooden 
beam, hinged and pivoted at one end by fitting into 
a cup-Ii ke iron socket, and h ung partly by a stout rope. 

MANUFACTURE OF SPAGHETTI--KNEADING THE DOUGH, 

The other end extends over the table, quite a dis
tance (about 10 feet), and is rounded and tapers some
what. The part of the beam that is immediately over 
the table is wedge-shaped on its under side. When 
not in use it is h ung out of reach, so as not to interfere 
with the workmen; but when the dough is placed upon 
the stand, it is taken down and extends over the mass. 
Three and often four men seat themselves upon the 
rounded end, and by concerted signal commence to 

,f Thomas Jefferson, which was purchased by Con
gress, and consisted of 7,000 vol ullles. 'rhe li brary had 
grown to 55,000 volumes in 1851, when by an accidental 
fire it was reduced to 20,000 volullles. The next year 
Congress appropriated $75, 000 to replenish it. Since 
that time it has grown steadily. The library proper 
occupies the entire western projection of the capitol 
building. The new and recently built separate struc
ture will afford room for the natural expansion 
and give more opportunity for classification and 
arrangement. 'I'he growth of the l ibrary has been due 
in part to the liberal Congl-essional appropriations, 
averaging in the last ten years $1 1,000 per annum, but 
1110re to the results of the Copyright Act and the COll
solidation with the l ibrary of the Smithsonian I lltlt itu
t.ion. The largest private donation to tln National 
Library has been that of Dr. Joseph l\f. Toner, of 
Washington, who, in 1882, presented his private libl'ary 
of over 27,000 vol umes. According- to the reguiations 
of the copyright laws, each work copyrighted in the 
United States Illust be deposited in the Library. This 
part of the law went into effect in  1870, when the Patent 
Office libl'ary was deposited in the National Library, 
says Self-Culture. The National Library is distinct 
from the libraries of the Senate and House of 
Represen tati ves. 

. I. I • 
'J'he Co mpletion of the Bo"ton SII b,vay. 

The first trol ley car ran through the completed part 
of the Subway on l\fay 15 to test the roadbed and 
the rails. Tile trip was une\-entful, everything being 
in excel lent working order. A force of oyer 200 men is  
now employed in laying tracks and making electrical 
connections. It is expected that Seetions 1 and 2 will 
be open for public travel BU llkel' Hill Day, JUlie 17. 

hop, carrying with them at each spring the beam upon 
haps entire sustenance, especially alllong the poorer 

which they are seated. This they continue, not ceasing 
cla

l\
8
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'se
k
s: 

I tt· 
. . . II It I' until thev describe a semicil'cle, the beam swinging on a -rng spag Ie I or macaronI IS an espeCla y a Ian . . -

I I h . ' d . 
d t d I' f l ' d h th t t· 

. Its PIvot an( t Ie wedge-s aped part conllng own upon 
1Il us I'y; an t liS 00{ IS consume y a na IOn 1Il . . . . 

h 
. . '1 I ·t h "  d d 

the dough repeatedly, dentIng It 1Il long narrow stl'lps. 
suc quanhtH's as to easl y c ass I as t ell' stan ar 'B' k " d  d f" " d  I f II ' I ·tl tl b 

d· bl It · I t I I b tl tl I r;n� <' ac" al an 01'\\ al t lese e OWS lOp WI I Ie earn, 
e I' e. IS a so ea en arge y y 0 leI' . Ian ta� 
and is made in different ways by Americans and other 
manu facturers. It is cOUlllJonly used in much of the 
Illodern cookery. 

A� a nutrith'e element, it is most wholesome and sim
ple, some particular kinds havi ng lIlore nourishing i n
gredients than others. The A merican product some
times contains albuminous matters as well as the COIll
mon wheat flour, and is known as egg macaroni, etc. 

But the Italian make is composed of only coal'se 
wheat flour an d water stirred thoroughly together. 
Somet,imes different grades of wheat flour are used, 
either coal'ser 01' finer, but this depends wholly upon 
the manufacturer and the particu lar form to be made. 

Macaroni is easily prepared for cooking, though dif
ferent methods are employed to cook and serve it. Per
haps it may be accredited the Italians that their mode 
is the one to secure an epicure's approbation, but most 
of the many preparations furnish relishable food. 

The nallles spaghetti, macaroni, mezzani, etc., are 
but terllls for the different sizes and forms that this sub
stance is made into by machinery . 

Macaroni is the common pipe stem sized preparation, 
and is most extensively used. Spaghetti is finer and 
solid, about the size of an ordinary string. 'Whether its 
small size gives it any advantage in eating qualities 
over the coarser macaroni is a matter of personal 
opinion. Othel' varieties are cut in smail bits about a 
half i llch long for soups, stews, etc., and some various 
lengths, Hute(lleugthwise and quite curly. 

PREPARING FOR DnYING. 

untIl at last the dough is chopped into an elastic 
consistency, that is desired for its further use. This 
is the only effectual way of kneading dough when 
in such a mass. \Vhen it is at length well kneaded, 
t.he beam b suspeuded out of reach, and one of the lllen 
cuts the lump into blocks about 14 inches square, with 
a large knife. This is then taken to a great machine, 
which converts it into the desired form, either maca
ron i  or spaghetti. This machine has a large upright 
cylinder, and into this is forced a great steel plunger, 
which fits very snugly, pressing whatever may be in  
the cylinder into a most compact mass.  

The dough is placed into this cylinder, and packed 
as solidly as possible, when the machinery is set in mo 
tion, and sl,)wly the plunger forces its way by means 
of a powerful screw down upon the dough. 

The bottOlu of the cylinder has a metal plate, per
forated and furnished with mandrels. 

As the dough is pressed ever tighter it finally escapes 
through the perforations in the form of macaroni or 
spaghetti. The dough, being llloist and tough, does 
not break as it comes out, and when a quantity is in 
the rec€iving trough, it is cut off by a workman with 
a large knife and carried to a framework over which 
lie bamboo rods, upon which it is hung. The work
man separates piece by piece, spreading it the length 
of the rod, and with large shears cuts it evenly at the 
ends. 

This he continues until the cylinder's contents are 
exhausted, and then takes the rods of spaghetti  and 
puts the l ll upon racks, at the ceiling of the room, 
where it hangs until ready to be taken upstairs. 

Another machine similar to the first, except that the 
cylinder is horizontal, prepares the cut. pieces of maca· 
roni. 

PRESS FOR MAKING SPAGHETTI AND MACHINE THAT CUTS HALF-INCH LENGTHS, A knife, pressing close to the head of the cylinder, 
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revolves by a cogwheel arrangement, cutting the issu
ing macaron i evenly and uniformly. This drops i nto 
a receiving box and is put by a workman upon a 
cloth stretcher to dry, 

When the spaghetti that is  hung above is  dry 
enough ,  it is taken down and carried to the second 
floor, where another wor kman takes it off the bamboo 
rods, and lays it in the same order upon a long cloth 
bottomed stretcher. This he accomplishes by placing 

HUNG ON BAMBOO RODS TO DRY. 

J tieutifit �mttitan. 
otherwise, and in  the rear end of one of the members 
is a pul ley casing in which is the inner guide pulley 
over which the suspension cord passes, the cord pa,ss
ing through the hollow member connecting the two 
pulley casings and thence to the lamp. The side mem
bers of the mast arm, at or near their middle, are 
con nected by a yoke or bridge, made in two sections, 
adjustable upon each other, whereby the members may 
be somewhat contracted or spread apart at their inner 
ends, as may be desirable in connecting the arlll to 
posts of different diameters. Simple lIleans are pro
vided for locking the eyes of the side members remov
ably on their pivots. A supporting wire or cable sus· 
tains the mast arm in its horizontal position, the wire 
extending outward fl'OIll a yoke on the post above the 
mast arm to the outer pul ley casing. Upon loosening 
the set screws of the several sockets the parts of the 
mast arm can be separated and compactly shipped. 

. ' . .  
The Spoiling of a Horse ! 

The following description of the method employed 
by many persons i l l  handling horses, which we find i n  
the Journal o f  Medicine and Science, is n ot si lll pl y 
amusing, but con\'eys usefu l s uggestions to all who own 
or have horses to lll 3.uage, either i n  the stable or on 
the road : 

Enter the stable with an appearance of great h u rry 
and flurry ;  rattle open the s l iding doors, and, if there 
are any swinging doors or shutters, th row the I I I  back
each with a loud " bang ! "  This will wake the horse 
up, and ,  i f  he happens to be a nen'ous ani mal, wi l l  
increase the chance o f  h i s  running away, before the 
day is  over, about fifty per cent. 

'Vhen you are read y to entel' the stall, OJ'del' the 
horse, i n  a l o u  d ,  
r o u g h  v o i c e ,  to 
" stand over " - at 
t h e s a III e t i m  e 
squeeze in and poke 
your thumb into his 
I·ibs. Back him out 
with great haste and 
vi olence, an d with 
such a short turn 
that he cannot fai l  
to tread on h i s  o w n  These stretchers are then piled upon rack� oll e over 
feet and back his 

the rod of partial ly dry spaghett i  upon the stretcher 
and then rolling t he rod away by pushing at either 
end, 

another until ten or more high . 
hips against the side 
of the stal l .  Drop 
the halter and go i n  
search of the har-

Here they rf'main until the spag-hetti is thoroughly 
dried, when it is packed in boxes, usual ly twenty-five 
pounds per box, an d  at length is sent to the consumers. 
The short variety i s  taken to the Hex !; story, where it 

ness ; i f  the horse 
is spread upon a larg-e can vas and remains until very 

stirs, grab him and dry, when it is put into barrels and finally reaches its 
market. EMERY LEYERETT 'YILLIAMS. 

yel l " 'Now 1 "  - the 

.. , • , • I correct stable pro----
n u n c i a t i o n  o f  

. 
A MAS� ARM FOR ELEC�RIC LAMPS. " Whoa." A d  j u s  t < q!it ��'l "Ii.\\\JO,(o,� .  

The
. 

IllustratlOn repre�ents a lIght and strong con- the back part of the 
str�ctlOn of �n overhangm g mast arm or b�acket from harness gingerly, so 
whIch electrIc lamps are suspen ded , one wInch may be as to give the horse 
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start. In that case jerk him and yell " 'Vow 1 "  " Back 1 "  
-always say " back " when you say " whoa " -the 
horse will remember the combination and back some
body off a precipice some day instead of stopping 
on the brink,  Drive him at the top of his speed from 
start to finish, first on one si de of tho road, then on 
the other, jerking and whipping him continually, and 
yel li n g  from time to time. This will make the horse 
respect you, excite the adm i rat ion of the lower classes, 
and endear you to the populace generally. 

If you have occasion to stop on the street, either do 
not tie the horse at all or tie him to something he can 
take with him if he wants to go away . If the weather 
is chilly, it will  toughen h i m  to leave him uncovered ; 
but, should you choose to blanket, throw the blan ket 
over him so loosely that the first breeze will turn it over 
his head. A cold wind blowin g on the chest of a heated 
horse will refresh him greatly, and if he stan ds in the 
gutter with melted snow and ice water running around 
h is heels: so much t he better. 

'Yhen you return to the stable, let the horse cover 
the last few rods at the top of hi� �peed, and pull him 
up w ith a loud , t riull l phant " ,Yow 1 "  Now don't miss 
a glorious opportun ity to try the disposition of the 
animal. U n fasten all the attach ing straps b ut one 
holdback, and start the horse out of the shafts. When 
you see the resul t, yell l ike a fiend. The strap that 
remains fastened will first make the �hafts punch the 
horse in the stomach. Then pu ll all the harness off 
his back ; if  he does not kick , it is a sign that he is a good 
horse-thel'e is no mustang in hi l l l .  If it is w inter and 
the horse lIIuch hea ted, either lea\'e him i n the stable 
11 1 1  blan keted or p u t the b lanket on at once an d leave 
it on, wet, all night. A draught of cold air, from the 

readily applied to a post and adj usted to posts of differ- the impression that 
ent sizes. It has been paten ted b y Joseph J. S hicklu - you are afraid of 
na, of No. 316 Potomac Avenue, Buffalo, N. Y. ,  and is hun ; then draw u p  
being introduced in Canada by the Shickluna Mast the saddle girth with 

DETAIL OF WORK IN COMPLETING THE DRYING OF SPAGHETTI. 

Arm Company, of Port Col borne, Onto Fig .. 1 repre- all the quickness and vigor you are capable of. If the 
sents the application of the i mprovement, Fig. 2 being horse snaps at you for thh-, th row up your ar l lls and 
a cross section and Fig. 3 a side view of the con nection of jump at his head or "t l'i ke him in the face. If he 
the inner end of the arm with the post. The arm con- declines to lower his head ffll" the adj u�tmellt of the 
sists of a pair of forward l y  con verging melll bers, lllade collar, put your arms around his neck and swing down
of gas pipe or tUbing, connected at their front ends by ward with your whole  weight-perhaps you can weigh 
a head, as shown in F ig. 4, the head also comprising 'a it down. Force the bit into his  mouth with your 
pulley casin g  in wh ich is an outer guide pulley over thumb, and, standing on tiptoe, st ruggle with him 
which passes the cord from which the lamp is sus · until you have succeeded in pull ing his ears an d fOl·e· 
pended. The side members of the mast arm have at their lock into place, and put your finger i nto his eye. 
rear ends eyes or bearings which receive pivot pins If the horse conti n ues manageable, lead him toward 
formed on base plates secured to the post by screws or the carriage with the reins trailing on the groun d  be

:2 

1 

$HICKLUNA'S MAST ARM FOR ELECTRIC LAMPS. 

hind him . If there i� a door you can leave u nfastened, 
so that it will  slap against h i lll as he pasSf�S the door

way, do so, and, if he has occasion to step up or down 
a step, be sure you check him up so that he wi ll  per
form the feat with a series of plunges and stumbles. 
H ave the shafts propped up, and as you lead the horse 
under them kick the prop out, thus letting thelll drop 
on his back. This wi l l accelerate his motions and teach 
h im to keep an eye on the carri age, which he will 
henceforth regard as a monster. Run the vehicle down 
onto him and punch the ends of the shafts into his 
thighs, or, if you cannot manage to do that, run one 
of them between his fore l egs. Swear, j erk the horse, 
pull the shafts into place, and adjust the lugs. Keep 
yelling at the top of your \'oice, " Wow 1 "  " Back 1 " 
" Get over ! "  etc. , to keep the horse awake and show 
that you are master of the situation. Twist the traces 
carefully, and leave either one holdback or the shaft 
girth u n fastened. If  the driver does not !.\"et ki lled 
before he h as a chance to discover this arrangement, 
he can get out and alter it.  

If you are gOHl g to drive, take up the reins and cluck 
to the horse as soon as you put your foot on the car
riage step. If he does not start off at once at a gal lop, 
jerk him and stri ke him with a whip ; hut, if  he is a 
good horse and you have followed the foregoing di rec
tions carefully, he will probably be only too ready to 

opening above the manger to the door beh ind, blowing 
the wh ole length of his body , will hel p to season him 
I f  it is  sumlllel', slop his joints with cold water and 
gi ve him a coup le of swallows to drink-a " couple " 
means any n umber, from two to a hundred. 

If the horse is tired and exhausted, do not forget to 
feed him at once. He might starve to death if  you left 
him for an hour. A heavy feed of corn will please him 
greatly, and a generous al lowance of corn meal will 
make l l i m  look nice and fat-probably before Illorning. 
A liberal dose of gin ger, pepper, or " condition pow
deI's " wil l  scare away any evi l  spirits that may be 
hovering about, and make everything al l right. 

If the horse is not dead by the next morn ing, you 
can fi x him up at your leisure and thereafter conscien
tiously recomlllend h i m  a s  " tough : " but  should he  be 
so unreasonable as to die during the n ight, you can 
console yourself with the reflection that it was not 
your fault-the animal was constitut ional ly weak. 

• • • •  
Mail ing; Sdentific Book" A broad. 

It is hoped, now that the Universal Postal Congress is  
in session a t  'Yash ington ,  that m easu res w i l l  be con
sidered by it for the raising of the l imit of weight upon 
a single book which may be sent t h rough the mails 
to foreign countries. At present the limit of weight 
al lowed by national agreement is 2 k ilograms (about 4 
pou n ds 6 ounces) . Of course books of a popul ar nature 
usual l y  come u nder this weight , but this rule practi· 
cally shuts out a large n u m ber of valuable scientific 
books. The cost of producin g scientific books is so 
great. , and the sale of them is so limited and is attended 
with so many d ifficulties, that the whole world must be 
looked to for a market , so that it is a hardsh i p to those 
who wish to purchase t h e  same, to have them sent by 
express at lal'ge expense. As the law now stRnds the 
�cientific books woul(l appeal' to b e  discrimi nated 
ag-ainst, but if  t h e  l i m it of weigh t  were raised to 3 kilo
gl'ams, most of them could be carried. 
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ORIGIN OF LEAK IN THE DRY DOCK, BROOKLYN 
NAVY YARD. 

Recent developments in the investigation of the leak 
ing dry dock at the Brooklyn Navy Yard have turned 
the attention of the engineers in an entirely new direc
tion in their search for the exact location of the leak. 
'1'here is now good reason to believe that, whatever 
�eepage may be taking place from the old timber basin 
and buried cribs on the northern side of the dock, the 
bulk of the water is passing into the dock beneath 
the apron which extends from the outer sill into the 
entrance channel. This is rendered probable by the 
behavior of the water when the dock was pumped dry 
for exam ination, and several of the altar timbers on 
the north side were wrenched from their seating by 
the great hydraulic pressure and thrown into the dock. 
The sudden relief thus presented allowed all the water 
behind the altars to empty itself into the dock, and it 
was noticed that not only did the larger leaks on the 
north side stop running, but the streams of water were 
lowered on all sides of the dock at once, thus proving 
that the bulk of the water came from some particular 
quarter in the vicinity of the entrance. 

A diver was sent down to examine the apron on 
the outside of the caisson gate, and he found that a 
hole had been torn open at the outer edge of the apron, 
exposing the underlying bed of concrete, and that a 
large hole had been formed in the bottom mud of the 
channel around the damaged structure. 

By referring to the accompanying diagram it will be 
seen that the dock could not have been damaged in a 
more vital spot. The cut represents a sectional view of 
the entrance to the dock and shows the n)anner of fin
ishing off the structure to a connection with the natural 
mud bottom of the entrance channel. The foundation 
of the apron is somewhat similar to that of the whole 
floor of the dock. It is carried on piles which are 
capped with 12 inch by 12 inch timbers. A solid bed of 
concrete from 3!1" to 5 feet in thickness is worked in 
around the heads of the piles and fin
ished off flush with the top of the caps. 
The flooring of the apron consists of two 
layers of 6 by 12 inch timbers laid to 
break joints, the outer edge of t he floor 
being flush with the cap of the outer line 
of piles. A wall of 8 by 12 inch sheet 
piling is driven across the entrance in 
snug contact with the edge of the apron, 
each pile being bolted to a 12 by 12 strin
ger on top of the apron. 

J t itn tifit  �tUtricau. 
A mericans . 'V ll o  '1'011. 

A bulletin of the eleventh census j ust furnished shows 
that the total number of people engaged in occupa
tions of all kinds in 1890 was 22,735, 661-an increase of 
over 5, 000, 000 working people in a decade. This whole 
number of working people consists of those ten years old 
and over and makes up over 36 per cent of the entire 
population and almost 47 per cent of all persons ten 
years old and over. Of the whole number of working 
people, the females form 1 " '22 per cent. 

Divided by classes, the working people of the couu
try are as follows · Agriculture, fisheries and mining, 
9,031, 336 ; professional, 944, 333 ; domestic and personal 
service, 4,360, 577 ; trade and transportation, 326, 122 ; 
manufacturing and mechanical industries, 5,091, 293. 
The domestic and personal service includes hotel
keepers, soldiers, sailors, and marines, laborers, barbers, 
detectives, etc. The first named class is a 10-year gain 
of over 1,000, 000, or of almost 3,000,000 for a score of 
years. 

Considerably more than four-fifths of the illiterate 
male population of the country and over one
fourth of the illiterate female population are working. 
Over 59 per cent of the working lIlen are married, 
over 37 per cent single, over 3 per cent widowed 
and one-quarter of 1 per cent divorced. Of all 
foreign whites at work here, 14 per cent of the males 
and 13 per cent of the females cannot speak English. 
Of this 8!1" per cent employed in domestic and personal 
service, cannot speak English, and almost 5 per cent 
in the manufacturing and mechanical industries. 
Manufacturing and mechanics embrace the largest 
number of females who cannot speak English-over 
4 per cent-with domestic service a close second. 

In manufacturing and mechanics, the carpenters 
and joiners number 611,482 and make up the greatest 
element, with dresHmakers and mi lliners following, 
with 499, 690. There are a l ittle o ver 1,000,000 book
keepers, clerks and salesmen, 690,658 merchants and 

will a man feel as comfortable in the bedroom as in  
the drawing room, but  even more comfortable. He 
will neither gasp, nor choke, nor cough, b ut will go to 
sleep with ease and comfort. " Commou sense teaches 
some people all this. But to those who have no special 
regard for common sense Science tells the same tale, 
and she speaks with a voice whose authority not even 
the most learned will questiou.--Hospital. 

Livingst o ne's Grave at Old Cllltambo. 

Mr. Poulett Weatherley, an Englishman who has 
been for several years traveling in a leisurely manner 
in Central Africa, has recently explored Lake Bang
weolo, aud afterward visited Old Chitambo, where 
Livingstone's heart was buried. In a letter written to 
a friend at Zomba and published in the British Central 
Africa Gazette, Mr. Weatherley says : .. I send you 
some leaves from a long way off-i. e., Livingstontl's 
tree at Old Chitambo. After circumnavigating the 
lake I thought it a pity to leave the district without 
seeing Chitambo, so I trudged around the south of 
Bangweolo to the spot, crossing the Luapula about 
ten miles below Katapa, at a place called Kafufwe, 
where Glave crossed. From that point to the Mpundu 
tree I traveled his track. Neither the chief Chitambo 
nor the village of that name of Livingstone's day now 
exists. Chitambo, the late chief, lies on the south 
side of and under the same tree as Livingstone's heart, 
which is buried to the north of it. The village has 
been removed about ten miles to the west. The 
solitude of the spot is rather depressing, and I was 
rather glad to get away. The idea that the whole 
country to the south of the lake is nothing but a vast 
swamp is incorrect. There is certainly plenty of swamp, 
but also miles and miles of beautifully wooded country. 
Game there is but little of, as far as antelopes are con
cerned, the rinderpest having killed off nearly all. 
Elephants come out of the swamp during the rains, 
but when they come I hope to be elsewhere. I com

The construction of the dock was car
ried on from the i n�hore end toward the 
channel, and the apron was built while 
there was yet a couple of hundred feet of 
solid ground between it and the Walla
bout channel. The removal of this ma
terial was done by a floating steam dredge, 
and it is supposed that, in excavating 1 he 
channel near the apron, the bucket 
caught the edge of the apron, tearing u p  
the sheet piling and breaking away a 
portion of the concrete and the timber 

SECTIONAL VIEW OF APRON AT ENTRANCE TO DOCK NO. 3. 

mence my return journey, via Mshota's, 
the day after to-morrow. I have taken 
photographs of the tree at Old Chitambo 
and one of the inscription. It is a thou
sand pities that some attempt is not 
made by people at home, who are inter
ested in Livingstone and his work in 
Africa, to prevent the exact spot where 
he died from being hopelessly lost sight 
of, as it will be in a very few years. When 
the poor old Mpundu tree falls through 
fire and decay-it is uow fast becoming a 
mere �hell-after having kept guard so 
faithfully all these years-a quarter of a 
century now-there is nothing to replace 
it. Nothing could possibly be more ap
propriate than the simple rugged tree 
standing over the spot-no monument 
could be more inexpressibly solemn-but 
unfortunately it cannot last for ever. 
The Mpundu must go, and with it, unless 
prompt steps be taken, goes the knowl
edge of the site of Livingstone's last halt

Dotted lines show damaged portion of apron and hole washed ont in mnd bottom. 

flooring. The water was now free to enter beneath 
the concrete floor and work its way along the sides of 
the dock. Under the great head of from 26 to 29 feet, 
the pressure upon the structure would be enormous, 
and would easily account for the bursting in of the 
walls on the occasion already referred to. 
. If, as is reasonably supposed, this is the cause of the 

leak, the dock can be rendered serviceable for a much 
slllaller sum of money than has been named in the 
daily press, even if it should be necessary to go to the 
expense of building a temporary dam across the mouth 
of the entrance channel. 

. . .  , . 
'1'lle Ne,v S u pplement Catalogue. 

The publishers of the SCIENTIFIC AMERICAN an
nounce they have now ready for distribution an en
tirely new catalogue of valuable papers of the SCIEN
TIFIC AMERICAX SUPPLEMENT. There has been no 
catalogue of the SUPPLE:vIENT since 1891. Since that 
time so many important papers have been published 
that the need of a new catalogue was urgent. The 
present catalogue includes all of the most important 
papers from 1876 to date. Many subjects of the ut
most importance have been published in the SUPPLE
MENT which have not as yet any literature in book 
form. This renders the back uumbers of the S UPPLE
l\IENT particularly desirable to the technical library. 
The very latest discoveries, . such as acetylene �as, 
argon, helium, Roentgen rays, etc., are fully treated. 
The catalogue now includes about 12,000 entries and 
consists of 48 pages. 

As the S U PPLEMENTS are kept in print at a consid
erable expense, it is to be hoped our readers will not 
hesitate to purchase a series of SUPPLEMENTS when 
they desire information, as the cost is very low. The 
catalogue is sent free to anyone on request. 

. . . � .. 
IT is reported that Dr. Nansen has purchased a yacht 

with auxiliary steam power for use i:1 scientific re
searches during the summer. The yacht is of 37 tons 
measurement and will sail shortly for Norway. 

dealers, 5. 281 agricultural laborers, 349, 952 miners, and 
only a little over 60,000 fishermen and oystermen. 

Professors and teachers aggregating 347,344 form the 
most numerous of the professional classes. Physicians 
and surgeons, with 104, 805, come next, then lawyers, 
89, 630 ; clergymen, 86, 203 ; government officials, 70, 664 ; 
musicians, etc. , 62, 155 ; engineers and surveyors, 42,239 ; 
artists and art teachers, 22,496 ; journalists, 21,849 ; and 
actors, 9, 728. 

• ' e  . ..  
Tile Air of Bedrooms. 

When there is too much water in the atmosphere, 
the person who breathes it is to a certain limited ex
tent deprived of his due supply of oxygen, and an 
elementary beginning of suffocation is perceived in 
his chest, says the Hospital. :Most middle-aged and 
all old persons have felt this ; and all persons also who 
have weak hearts or impaired lungs. Now the air of 
bedrooms is exceedingly liable to be overcharged with 
watery vapor. The most obvious reasons for this 
are that many bedrooms are never warmed with fires, 
and that their windows are often left open all day 
until dusk, and sometimes even to the very hour of go
ing to bed. Let us think of some of the consequences 
of going to bed iu very damp air. A delicate or an aged 
person leaves a warm drawing room, say, at half past 
eleven, a drawing room in which there was a tempera
ture of 68 degrees ; he enters a cold, damp bedroom, say 
at a temperature of 38 degrees. The air in the drawing 
room was dry, perhaps a little too dry. The air in the 
bedroom is saturated with cold, watery vapo

·
r. The 

person we are thinking of, so soon as he enters the 
bedroom, chokes and gasps and coughs for half an 
hour at least, and sometimes brings on such an attack 
of asthiua, or as he calls it " stuffiness " of the chest, 
that he can hardly breathe at all. He may even lose 
his n ight's sleep, and be ill for some days after 
such an exposure. Now, common sellse says, " Make 
an effort to bring the atmosphere of the bedroom 
nearer in point both of dryness and warmth to the 
atmosphere of the drawing room j and then not only 

ing place. To me his grave in the Abbey is nothing 
to the Mpundu tree at Old Chitambo. The stream, 
on the right bank of which Livingstone died, is the 
Luwe." 

. � . J .  
The Uses o f  Fruit. 

Of all the classes of Nature's edible productions, that 
of fruit is most pleasing to the senses. That fruit 
alone will not sustain life for a prolonged period is 
true, but that the organic salts and acids of fruit are 
necessary to the maintenance of perfect health is equally 
correct. Prof. A. R. Elliot (Dietetic and Hygienic 
Gazette, November) summarizes the uses of fruit as 
follows : 

1. To furnish variety to the diet. 
2. To relieve thirst and introduce water into the 

system. 
3. To furnish nutriment. 
4. To supply organic salts essential to proper n utri

tion. 
5. To stimulate the kidneys, increase the flow of 

urine and lower its acidity. 
6. To act as laxatives. 
7. To stimulate and improve appetite and digestion. 
8. To act as antiscorbutics. 
Concerning the mode of preparation, ripe fruits as a 

rule do not need to be cooked, and are much more 
palatable and equally nutritious in the uncooked state. 
The proper time to eat fruit is either at the beginning 
of the meal or between meals, when they aid digestion 
and exert the greater laxative effect. Taken at the 
completion of a meal, they dilute the gastric j uice and 
tend to embarrass digestion. 

• • • • 
MR. H. 'VILDE, president of the Manchester Scientific 

and Literary Society, has given the Paris Academy of 
Sciences the sum of $27,000, to be nsed in giving an 
annual prize of $800, for a discovery or publication iu 
physical science, the prize to be international. Mr. 
Wilde states that this gift is made as a return for the 
benefit which he has derived from French science. 
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Alllerlcan Locolllotlve". 

'fo the Editor of the SCIENTU'IC AMERICAN : 
The valuable series of al·ticles which has appeared in 

the columns of the SUPPLEMEN'r is of very great in
terest to historians upon the English side of the At
lantic, and it also proves beyond all question the vast 
importance of the collection which was made at the 
Chicago exhibition of 1893. 

In the course of Illy investigations I have ascertained 
that in the early days of American railroads, that is 
between 1828 and 1837, a large number of engines were 
sent out from England, as follows : By R. Stephenson 
& Company, 39 locomotives ; by E. Bury & Company, 
20 locomotives ; by C. Tayleur & Company, 7 locomo
tives ; by Roth well & Company, 7 locomotive ; total, 7il 
locomoti ves. 

In addition to these, there is reason to believe that 
about fifteen others were sent, of w hich the full de
tails cannot be traced in England, but of which some 
details were at the Chicago exhi bition. 

The articles in your columns have very clearly 
proved that the leading bogie or truck was used by 
Jervis in 1832, a year before the Davy Crockett was 
sent from England : they also prove that the link mo
tion was first invented in America. In conclusion, 
allow me to express the hope that the interesting series 
of articles may be issued by you in a handy book form. 

CLEMENT E. S'l'RE'l''l'ON. 
Leicester, Eng. ,  May 11.  

[The articles referred to by Mr. Stretton, the well 
known English locomotive authority and author of the 
" Locomotive and its Development, "  are those" which 
have been published in SUPPLEMENT, Nos. 1 1 12, 1 1 13, 
1114, from the pen of Mr. Herbert T. Walker. ] 

• .  e I "  
Coal Tar Cor RooC". 

To the Editor of the SCIE NTIFIC AMERICAN : 

E. J. B. , 7144, Notes and Queries, desires to know how 
to prepare coal tar for roofing paint. I have used it 
for roofing for years and find it very durable. 

I buy second grade resin oil in preference to any
thing else to thin it, so that it can be easily worked. 

This oil can be bought of the maker in this city at 
flfteen cents per gallon in barrels. S maller quantities 
same price, if you find your own package. I hire any 
handy man, give him a stiff corn broom, and he will 
put it on a great deal faster and rub it in better than 
with a paint brush. CHARLES R. WEBB. 

Philadelphia. 

Natio nal Debt" oC tbe World. 

It is a well-known paradox that a country cannot 
be prosperous without a certain amount of national 
debt. This may be disputed, but it is certain that 
hal'dly a civilized nation is to be found to-day without 
the burden of national debt. The Handels-Zeitung, 
New York, compiled some interesting statistics on the 
subject, from which the Literary Digest quotes the 
following: 

" The total national debt of the world is now $29,000, -
000,000, while in 1875 it was $23, 750,000,000. France 
has the distinction of leading the world in this regard 
with a debt of $6,000,000,000, followed by Great Britain 
with $3, 300,000,000. The third on the list is Austria
Hungary with $3,030,000,000, while Russia is fourth 
with $2,875,000,000 and Italy fifth with $2, 530,000,000. 
Spain comes next, with $1,395,000,000, and the United 
States is seventh with $996,141,952. Germany has a 
debt of only $420,000,000. 

" Spain owes comparatively the largest sum to for
eigners, while in France the great bulk of the papers 
are in possession of the Frenchmen themselves. But 
nearly every other nation is indebted for enormous 
amounts to its own subjects. France takes the lead 
as a lending people on account. of the good financial 
standing and the savi ng propensities of its people. 
The example of France seems to confirm the proposition 
that a national debt is a good thing for the prosperity 
of a people, for in that country the national debt and 
the general prosperity of the populace have steadily 
advanced in recent decades in eq ual proportions. 

" The growth of national debts can be seen from 
the following table, in which the figures for twenty years 
ago are given in the first column, those for to-day in 
the second column : 

France . . . . . . . . . . . .  . . . . . .  . . . . . . . $4,500,COO,OOO $6,000,000.000 
England . " . . . .  . .  . . . . . . . . . .  . .  . . . .  3,900,000,000 3.300,000,000 
Allstria·Hungary . . . . . . . . . .  . . . . . . . . 1,750,000,000 3.000,000,000 
RU"Bia . • . . . . . . . . . . . . .  . . . . . . . . . .  1,700,000,000 2,875,000.1100 
Italy . . . .  " . . . . . • • . • • . . . . . . • • • . . . .  1,950,000,000 2/ 30.000,000 
United States . . . . . . . .  . . . . . . . . . . . .  2.220.000,000 996.14 1 . 952 
Spain . . . . . . • • •  " . . . . . . . . . . . . . . . . 1 ;375,000,000 1.395.000,Ono 

Germany . .  . . . . . . . . . . • . .  . • • • . • •  . • • .  1,000,000.000 420,000.000 
Australasia . . .  . . . . . . . . . . . . . . . . . . . .  230,000,000 1,200,000.000 
Turkey . . . . . . . • . . . . . . . . .  • • . . . . . . . .  675,000.!XJ0 900,000,000 
Portugal . . . . . . . .  . . .  . . .  . . . . . . . . . . . . . 345,000,000 765.000,000 
India . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 650.000,000 63.';,000,000 
B,azil . . . . . . . . . . . . . . . .  . . . . . . .  . .  . . 475,000,000 590.000,000 
Egypt. . . . . . . . . . . .  . . . .  . . .  . . . . . . . 375,000,000 530,000,000 

" Rather remarkable is the increase of debt in Aus
tralasia, especially over against the repeated statement 
of Great Britain that ite loyal colonies enjoy a higher 

J c itutific �mtri,au. 
degree of prosperity than do those that have become 
independent. Japan and the Argentine Republic be
long to the states that have in recent years been con
tracting debts on a large scale, the former now having 
$235,000,000 and the latter $370,000,000. Borrowers on 
a somewhat smaller scale are Belgium, with a debt of 
$445,000,000, Holland with $460,000,000, Canada with 
$255,000,000, an increase of $100, 000,000 since 1875. 
'fhe total debt of Great Britain, including the colonies, 
is $5,485,000,000, almost equal to the debt of France. 

. •  One reason for the enormous increase of national 
debts is probably the fact that money is now m uch 
cheaper than it was twenty years ago. At present the 
total sum of interest to be paid on national debts is 
$1, 1 15,000,000, while twenty years ago it was $1,000,000,-
000, although the total debt at that time was $5,000,000, -
000 less than it is at present. In 1875 Spain and Mexico 
paid as high as 15 and 18 per cent interest. Although 
the national debt of France is so enormous, yet it pays 
comparatively the smallest amount of interest money, 
nalilely $185,000,000, while Great Britain pays annually 
$125, 000,000 ; Russia, $120,000,000 ; Italy, $117,000,000 ; 
Spain, $56,000,000 ; Austria-Hungary as much as $186, -
000,000. The latter country, accordingly, pays more in· 
terest than France, although the French debt is twice as 
laro-e as that of the Austrian empire. It is interesting 
to �ote that each inhabitant of France IIlust, on the 
average, pay each year $4. 75 interest on the national 
debt ; each Russian, $1 . 20 ; each Englishman, $3. 15 ; 
each A ustrian, $7. 50 ; each Italian, $3. 80 ; each Span
iard, $3. 25 ; each American, 42 cents ; and each German, 
33 cents." 

Recent Pate nt a n d  Trade lJIark Decl"lo n". 

Davis v. Chesapeake & P. Telegraph Company (U. S. 
C. C., Md. ) ,  77 Fed. , 895. 

Illlplied License.-The patentee of a telephone de
vice who sells out to a company of which he is a stock
holder, a telephone exchange in which his device is 
used, thereby impliedly licenses the device in use at 
the time of sale, but no other such devices. 

Electric S witch Pin. -The Watts patent, No. 223, 969, 
for an electric switch pin, so constructed as to retain it
self exactly in the switch board, as against any liabili
ty to be displaced by jars or jolts, has been held valid 
and construed. 

New York Filter Manufacturing Company v. N iagara 
Falls Waterworks Company (U. S. C. C . ,  N. Y.),  
87 Fed. , 900. 

Infringement of Method of Filtration.-The Hyatt 
patent, No. 293, 740, for a method of purifying water by 
introd ucing into it a cO:1gulant simultaneous with its 
passage through the filter, thereby avoiding the· settling 
basins of the prior art and making the process continu
ous, has been, on motion for preliminary inj unction, 
construed and held infringed by a pl'ocess in which the 
water is passed by a continuous flow through tanks be
fore entering the fllter, such tanks not performing the 
function of settling tanks. 

Roemer v. Peddie (U. S. C. C. A. , 3d Cir. ) ,  78 Fed. , 117. 
Satchel Handles.-The Roemer patent, No. 314, 724, 

for the combination of a strap and metal plates ar
ranged on opposite sides, with the edges of the strap 
projecting beyond the plates and a covering secured to 
such edges to make satchel handles, has been limited 
to the precise device shown, and held not to be in
fringed by a handle having only one metal plate. 

Green v. American Soda Fountain Company (U. S. C. 
C. A. , 3d Cir. ) ,  78 Fed . ,  1 19. 

Soda Fountains.- The Witting patent, No. 414, 272, 
has been held to be invalid as to the second claim for 
want of invention over the Adami and Lippincott ap
paratus. It was a mere matter of mechanical choice 
with Witting whether to make a lift or drop door to his 
case. He adopted the door as Adami had done and 
journaled the key as Lippincott had done, so that he 
produced no new result and no new and improved 
means for obtaining an old result. 

Robbins v. I llinois Watch Company (U. S. C.  C., Ill.) ,  
78 Fed. , 124. 

Proof of Profits.-The profits of an infringer, where 
its books show none, cannot be established by proving 
the profits made by another manufacturer of the same 
kind of article and of the same grade, and if there is no 
other proof in the case, no decree for profits can be 
made. Where no profits have been made on sales, it is 
needless to attempt to apportion the profits arising 
from the part of the device manufactured that was 
covered by the patent. An infringer is under no obli
gation to the ratent owner to so use the patented device 
or to so manage his infringing business as to make a 
profit. 

. ,  . . . 

Accident o n  the Third Rail Route. 

By the dropping of the brake bar of a freight car of 
the ne w Third Rail branch of the N. Y. , N.  H. & H. 
RR. , on May 15, the switchboard at the Berlin, Connec
ticut, powel' houses was burned out, causing a loss of 
one thousand dollars, delaying probably for a. week 
the opening of the Third Rail route between New Brit
ain and Hartford. 

343 
Science Note". 

It is said that the inhabitants of the Andaman Islands 
are the smallest race of people in the world. 'fhe 
average height of a full grown Andaman is less than 
four feet. The anthropological experts who visited 
them found that but few weighed over seventy-five 
pounds. 

Matthew Carey Lea, who died on March 15, made 
many chemical researches, especially those relating to 
the chemistry of photography and to the action 
of light and other forms of energy upon silver salts . 
His most remarkable discovery was made in 1889, that 
silver was capable of existing in the three allotropic 
states. 

Prince Luigi Amadeo of Savoy, Duke of Abbruzzi 
and nephew of King H umbert, is on his way to the 
United States, from whence he will go to Alaska and 
make an attempt to ascend Mt. St. Elias. The party 
will take a steamer at Taco ma for Yakutat Bay, which 
it is proposed to reach about June 25. The party by 
boat and sleigh will then cross the glaciers and moun
tains to the foot of Mt. St. Elias. 

The two lenses for the Yerkes telescope in the Yerkes 
Observatory, at \Villiams Bay, Wis. , were shipped on 
May 1 7, frcm the works of Professor Alvan G. Clark, 
at Ca!ubridge, Mass. These disk� are the largest ever 
made. A parlor car especially fitte!\ up for the purpose 
was used in shipment. Guards were stationed at each 
door of the car and Professor Clark and his foreman 
took turns in watching the lenses. 

M. Alphonse Berget has recently described a vel'y in
teresting physical experiment for stUdying the expan
sion of liquids by means of photography. Two bal
ances of equal sensibility with their planes of oscil la
tions at right angles carry two weight thermometers ; one 
containing the liquid under examination and the othel' 
mercury. A ray of light is deflected from two milTors, 
one on each beam ; this records on a sensitive plate a 
curve analogous to Lissajous' figures. This curve is the 
graphical representation of the expansion of the liquid. 

The will of the late Professor Ed ward D. Cope. after 
making ample provision for his family, gives his col lec
tions for the benefit of science. His collections are given 
to the University of Pennsylvania, the Cincinnati 
Museum of Natural History, the American Museum 
of Natural History, the Philadelphia Academy of 
Natural Sciences. Certain of his collections are to be 
sold, and the available amount, estimated to be $40,000, 
is to be given to the Academy of Natural Sciences of 
Philadelphia, as an endowment for a professorship or 
cnratorship of vertebrate paleontology. 

At a recent meeting of the Paris Academy of Sciences 
M. Lacroix stated that recently in demolishing the old 
convent of the Place Royale, two old lead coffins were 
found bearing the date 1630. On opening one of the 
coffins the skeleton within was found to be partially 
wasted away and covered with crystals of hydrated 
bicalcic phosphate. The crystals were specially in 
evidence in the skull. They had evidently been pro
duced by the action of the products of the decomposi
tion of the body upon the calcium carbonate in the 
bones. The brain seems to have had an especial active 
part in this mineralization. The lead coffin had been 
very carefully sealed up, so that there could have been 
no action from the outside. 

F. Mylius, F. Foerster, and G. Schoene, of the Phy
sikalischtechnische Reichsanstalt, in Charlottenc urg, 
Germany, have ascertained that ordinary steel contains 
iron carbide, FaC. This compound contains 6 '63 per 
cent of carbon and is similar to iron in appearance and 
in regard to magnetic properties ; it differs from iron 
parti�ularly by its great brittleness. So far the carbide 
has been found only in crystalline structure in manu
factured �teel, but it is known that some meteorites 
contah� iron carbide in the form of crystals. Iron car
bide is dissociated by heat, and reacts with iron at a 
bright red heat. Tempered steel contains no iron car
bide, or only a very small amount of it. -Prometileus. 

Some interesting experiments have recently been car
ried out by Professor W. Ritter on the oscillations of a 
tower in Zurich produced by the ringing of bells, says 
the Engineer. The tower, which is 39Yz meters high, 
contains five bells, ranging in weight from 425 to 3430 
kilo. , and it is remarkable that the light bells pro
duced greater oscillations of the tower than the heavy 
ones. The horizontal oscillations were elliptical in 
shape and variable in size, those produced by a bell of 
705 kilo. , which was swung fifty-three tillles per minute, 
being at a maximum of 3 ·6 m lll . long and 2 '4 mm. wide, 
the longest axis being in the direction of the movement 
of the bell. When the five bells were rung at once, 
the ellipse had a maximuIll major axis of 5 '8 llllll. and 
a minor axis of 4 '4 mill . The bells were swung from 
forty-three to fifty-seven times per minute, while the 
tower oscillated quite uniformly 160 times per minute. 
It was shown that the osci llations were felt at any poi l l t  
in the tower below the bells, and that the amount of 
movement was proport ional to the height above the 
ground. According to the principle  of the conservation 
of center of gra vity, the tower tends to move in the op
posite direction to that of the bell ,  and this movement 
increases until the resistance of the masonry produces 
equilibrium with the llilpulsive forces. 
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THE GREAT RAILWAY STATION AT BOMBAY, 

INDIA. 

J r itutifir !mtrirau. 
b l e  affair and reflects great credit upon those who are 
charged with the design and execution of this building. 
The execution of the work occupied ten years, and th e 
estimated cost is about $17, 000, 000. U ur engraving is 
from a photograph by Bourne & Shepherd, of Bom
bay. 

.. . . . • 

which, pushing themselves through the canopy above, 
get into the light, and enormously accelerate their 
growth. N ow a metamorphosis takes place ! For the 
hitherto soft aerial roots begin to harden and spread 
wider and w ider, throwing out side branches, which 
flow into and amalgamate with each other until the 
whole tree trunk is bound in a series of irregular living 

The city of Bombay has the grandest railway station 
in the world, and it is the finest modern architectural 
work in India. It is known as the Victoria Termin us. 
It is the terminus and executive offices of the great 
Indian Peninsula Rail way. The architect was Mr. F. 
W. Stevens, M. I.  C.  E. Three C u rious Plants. hoops. Frolll this tillle on it is a struggle of life and 

\Ve present an engraving of the facade of this inter
esti ng building, whieh was brought prOluinently i nto 
notice during the exodus from t he city caused by the 
buboilic plague. The principal or west front forms 
three sides of the square, the courtyard between the 
cpnter buildi ng and the wings being 180 by 104 feet. 

The total leng th of the principal elevation is 1 , 500 feet. 

The building is Venetian Gothic, with Uriental modi · 
fications. T he principal feature of the edifice is the 
large central octagonal dome of cut stone masonry, 
which gives a very fine effect and llIay be seen fl'olll 
any part of the city. 

The Los Angeles Herald states that three of the death between the forest giant and the entwining 
most dangerous of vegetative plants in the world are clusia. Like an athlete, the tree tries to expand and 
the . .  cannibal tree " of Austral ia, the " death " or burst its fetters, causing the bark to bulge between 
" grapple plant " of South Africa, and the " vegetable every interlacing ; but success and free::loIIl are not 
python " of New Zealand. for the captive tree, for the monster clusia has made 

The " cannibal tree " grows up in the shape of a its bands very numerous and wide. Not allowed 
huge pineapple, and attains a height of eleven feet. expansion, the tree soon withers and die�. and the 
It has a series of broad, boardlike leaves, growing in a strangler is soon expanded into a great bush, almost 
fringe at the apex, which forcibly brings to mind a as large as th e l lJass of branches and foliage it has 
gigantic Central America agave ; and these bOal'dlike effaced. It is tm ly a tragedy in the world of vege
leaves, from ten to t welve feet in thE> slllaller specimens tation. 
and from fifteen to twenty feet in the larger, hang to • ' • •  • 

The figure crowning the apex of the dome is a stone 
statue of Progress. Each of the principal gables is 
surmounted by groups representing Engineering, Com
merce, Agriculture, Science, '.rrade, while in fwnt of 

the ground and are easily strong enough to bear the Menthol ( ' h 1 o r o t"orm for Co1ds. 

weight of a man of 140 pounds or more. I n  the ancient \Vu llsche ('l' lH'rapeutische Monatshefte) says that 
times this tree was worshiped by the nati ve savages menthol d i ssoh'ed i ll chloroform is the most efficacious 
u nder the name of the " devil tree, " a part of the in- of ali re ul€d i es. 11. sol ution of one or t wo parts of men-

THE GREAT RAILWAY STATION AT BOMBAY, INDIA. 

the central faQade is a lifesize statue of t he �ueen- Em- teresting ceremony being the sacrifice of , one of their 
press. The building wa� naTllPd on j u hilee day in IlUltlber to its all too·ready embrace. The victim to 
honor of the Empre�s of I n d ia. A htl'ge clock, with be sacrificed was driven up the leaves of the tree to 
two illuminated dials ten and one-half feet in diame · the apex, and the instant the so-called " pisti ls " of the 
tel', is placed in the south gable of the station roof ; one monster were touched the leaves would fly together 
dial in each gable, so that it may be seen from any like a trap, crushing the life out of the intruder. In 
point. In the central gable is another clock, with a I this way t he tree would hold its victim until every 
dial eight and one· half feet in  diameter, facing the ! particle of flesh would disappear froIl] his bones. 
street. The ornamental flat roofing is decorated in The " grapple plant " is a prostrate herb, growing in 
accordance with the rest of the building. . The garden South A frica. Its flowers are purple and shaped like 
in the quadrangle forms one of the prettiest features the English foxglove. Its fruit has formidable hooks, 
of the building, and it is separated from the road by a which, by clinging to any passer-by, is conveyed to 
handsome wrought railing ten feet in height. The situations where its seed may find suitable conditions 
piers and gates are in the center, the former support- for growth. Sir John Lubbock says it has been known 
ing a lion and tiger and colossal figures representing to kill  l ions. 
Great Britain and In dia. The i nterior of the building The " vegetable python, " which is known to the na
is lavish ly  decorated, being fitted up in l IIarble, gran- turalist as the el usia or fig, is the strangler of t rpes. 'rhe 
ite and line woods. Ample facilities are afforded for · seeds of the clusia, being provided with a pulp and 
passengers while they are waiting for the trains Ex I very pleasant to the tropical birds which feed thereon, 
cellent restaurants are provided, as well as cOIllIllodious 

,
are carried from tree to tree and depos i te(l on the 

offices for the officials and clerks of the railway. The branches. Here germination begins. 'r lw I pafy stem 
ticket offices al'e in a hall eighty by seventy feet deep, slowly rises, while the roots flow. as it were, down the 
the height of t he hall  being forty feet. trunk until the soil is reached. H ere and there they 

The sanitary arrangements h ave received the ut- branch, changing their course accord i n g  to the direc
most attention an(l the restaurant is said to be the tion of any obstructions met with. Meanwhile from 
coolest in India. Altogettier the station is a remarka- these rootlets leafy branches ha\'e been developed, 

thol in twenty parts of chloroform will not only arrest 
the progress of a cold in its inithtl stage, but it is also 
an excellent influenza prophylactic. 

From four to six drops of the solution should be 
placed in the hollow of the hand, quickly rubbed be
tween the hands, the two h ands, tightly pressed to
gether, placed before the face, and the remedy ener
getically inhaled alternately through the nose and 
mouth. It will be immediately noticed that the vola
tile parts of the solution thoroughly impregnate the 
m ucous membranes of the nose, 1Il0.uth and throat, and 
even pen etrate deep down in the ail' passages. D uring 
the first t wo or three inhalations the s weetish chloro
form vapor predominates. Aft er, howe\'er, only men
thol in attenuated condition i s  inhaled, odor and feel
ing remaining apparent for some time after the inhala
tion. A� a ru le, the first inhalation suffices to cure the 
severest tendency to sne€¥'ing, and often to arrest the 
progress of the cold altogether. Two further applica
tions of the remedy in the course of the day suffice to 
suppress the attack completely. The first inhalation 
at first slightl y increases the flow f!'Ol I l  the mucous 
mem brane of the nose ; afterward, however, this 
symptom diminishes quickly. Pains in the pharynx 
and larynx may be quickly eased and often entirely r€ 
lie,'ed by the rellledy. -l\Ied. Age . 
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THE TONOGRAPH, hoi and colored a deep red, 

BY H. HOLBR' OK CURTIS, M.D. which appears black in the 

The illustrations published photograph. The tonograph 

herewit.h i:<how the figures is then ready for use and oilly 

which are prod uced by sing- requil'es sufficient time to 

ing under a tense rubber ripen for better results, as the 

membrane stretched over an longer the rubber is  allowed 

inverted bell jar or curved to stand in tension the more 

tube made of metal. The homogeneous i t  becomes and 

notes of the chromatic scale the more perfect will bll the 

have been reproduced from geometrical figures which al'e 
photographs taken from a produced. Rubbing in circu· 
disk of dental rubber dam 

a' a'�.'.' b' lar sweeps with the finger and 

stretched over a tin horn, the drumming upon it dai ly  in-

tonograph, curved to roughly PLATE I-TONE PHOTOGRAPHY, creases its delicacy and ac-

represent the external ti l' ity, 

meatus or outer tube For a given instru 

leading to the ear drum. lllent the figures are ex-

Any one may prod uce act l y  the same for a 

pictures of the octave given tone ; but the fig-

with its half quarter ures vary f or different 

and fractional tones, for tensions of the mem-
the Illembrane, when brane and for d ifferent 

treated properly, be- d ia llleters of the disk. 

comes far more sensi- T he s i l llpiest substance 

tive to the exact pitch to use and best to pho-
than the human ear. lOgraph is a mixture of 
The preparation of the table salt and fine 

rubber membrane is  the emery, a few experi-

onl y  difficult part of ments being enough to 

making the apparatus, �how how much emery 

for thll membrane must to add to make the 

be very homogeneous cleanest figures. If the 

and of equal tension. sal t is damp, it must be 

'fhe sim plest way to placed i n  the oven and 

construct a disk of equal heated to expel t h e  

tensiol l i n  a l l  directions I lIoisture. As mU(lh salt 

is to lay a 10 inch square as can be put on a ten 

of dental rubber dam cent piece is then put 
on a slllooth surface in the center or sprink-
and make a few concen- led over the rubber 

tric circles w i t h  a pencil l l Iembrane and a notc 

al'ound a ten, t wenty- sung in the open end of 
five, fi fty, ana one

' 
dol- the instrument, when 

lar s i lyer piece respect- at; ollce the beautiful 
iyely. Next  we take an MR. PLUNKETT GREENE SINGING INTO THE TONOGRAPH. MISS PECK SINGING INTO THE TONOGRAPH. figure ap pears which 
8 inch rou nd Cl 1 1l roi- i:; the geometric ex-
dery stretcher and pn��s the outside ring over the ' equally distant from the ellg'e of the horn and ll I a k i l lg'  I l ) l'('S,.-iOIl of t hat pitch.  It. i s  1\I0l'e interesting to sing 

imler, putt ing the rub ber on the frame as one does forcible down ward pre:;sure we get a membrane as th is llote t h roug'h a short tube 01' horn into the 
a piece of cloth. T he membrane is next pulled in  nearly homogeneous In ten�ion as possible, and the mouth of the instrulllent, for by  this means we can 
all direction:; to put i t  un the stretch, care being taken nearness of the outel' penci l  cit'cle Lo the rim wi l l  show hold the tonograph level, and more readily see the fig
to keep the pencil ci t'cles from losing their shape and j ust how tense it i� 'V hen the melllbrane is qui te like ures produced. In the sallie tonog1'l1ph different yoices 
becoming elliptical. 'Vhen the membrane is moderately a banjo or drum head, we simply tie a cord around the make the saUle figures, but the OH'rtone:; wh ich model 
stretched, the frame i:; o \"erhanded with thread 01' rim of the horn and release the fnulle, which ir is best the llodal l i nes make mOl'e dlc'i icate  tmcery w hen sung 
glued, T he diaphragm thus prepared may now be to leave as pal·t of the machine for fu ture adj ustment. in  such a manner that their  effect is not llIarred by bad 
taken and pressed down over the funnel shaped end of The horn then appears as in the picture. If it i.,; in- production. The more beaut iful  a voice and the more 
the horn, the funnel bei ng  5 01' G inches in diameter, tended to take photographs from the Ulemhrane, it perfectly employed with res pect to overtone produc
the horn about a. By keeping the wooden frame shollid then be treated with a fuchs in  solution in alco- tion 01" harmonic richness, tl1t' more delicate and beau-

d '  e' f' f ' # 

g' a' a'# b' 

C' " c'" c" '� di l l  d' " 

PLATE II-TONE PHOTOGRAPHY-RECORDING THE TONES OF THE VOICES OF CELEBRATED SINGERS TAKEN WITH THE TONOGRAPH BY HOLBROOK CURTIS M.D. 
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J c itutif i c !mtticau. 
Uful will be the picture. The picture made on this in- I Odd Cau8es of Electrical Fire... THE PRODUCTION OF GRAND OPERA.* 

strument is as exact as the tuning fork in determinin g I The quarterly report of the Electrical Bureau of the Grand opera, to be given adequately, requires a per-
pitch, and the pitch of any note may be at once ascer- I National Board of Fire Underwriters makes mention manent home, and the Metropolitan Opera House, 
tained by reference to the chart. It was my wish to of the following odd causes of fire : New York City, may be regarded as the home of grand 
reproduce the intricate picture of d'" in altissimo on A pl ush cur:tain in a theater, on being hoisted, came opera in America, for here is given the longest season 
the tonograph, at the demonstration of the invention in contact with a 32 candle power incandescent lamp. and here the great artistic triumphs are made. The 

at the Academy of Medicine, in April , but for a moment The common size is 16 candle powel·. The heat from Metropolitan Opera House has many interesting fea
it �eemed impossible to get the pitch, as there was no the lamp ignited the curtain, but the fire was discov- tures ; therefore ':Ve have selected it for the subject of 
fork 01' piano at hand . I however stated that, possess- ered, with no loss, except the curtain. the present article. 

ing natural pitch , I could strike c" an octave below, A stage hand was ordered to turn out an incandes- The building is built of yellow brick and occupies 
and verify it by the picture produced on the chart, cent lamp, and not kno\\'ing how to do it, instead of the entire block bounded by Broadway and Seventh 
and then by taki ng the note above give the pitch to turning the switch , he wrapped a damp towel around Avenue, Thirty-ninth and Fortieth Streets. The audi
the boy soprano, Master Witter Peabody, who had the bulb. Some time afterward the towel was dis- toriuui is handsomely decorated and is capable of seat
kindly consented to sing the high notes for me. I did covered smouldering. ing an enormous audience. 'Ve shall, however, confine 
this, at once making the beautiful figUl'e c", when tak- A portable incttndescent lamp was allowed to our attention to that most interesting of places-the 
ing the next note and singitlg the octave above, Mas- remain lighteu lying on a mattress. The heat from stage. 
ter Peabody immediately duplicated the most i ntri- the lamp igniteu the cloth and the excebior of the The stage of the Metropolitan Opera House is 101 feet 
cate d ' "  in altissimo on the chart in its minutest detail. mattress, and the fire spread through the basement w ide and the depth is 84 feet. The height from the stage 
The plates of the chromatic scale are reproduced from and store. to the "gridiron" overhead, from which hang the scenes, 
the photographs without any retouching or disturb- An electric pressing iron was allowed to stand with is 90 feet . The first " fly gallery" is 36 feet above the 
ance of the salt. Two of these plates will be seen to be the current turned on. The heateu iron after a time stage, and the depth of the cellar is 28 feet. A reference 
dup licates, c ' "  and d ' ' ' ,  which are inserted to show the set fire to the table, and the flames cOllllllllnicated to to the plan will show that the stage is divided laterally 
differences of the figures as sung by widely d ifferi ng the surrounding combusti ble material. into four sections, called " bridges, " which run entirely 
voices. Thus the second plate of c'" was sung by a A wag-on loaded with gasoline collided with an across the stage. Each bridge is in turn divided into 

very celebrated l ight soprano, while the heavier lines electric Cal'. 'rile wagon was demolished and the oil four parts, so that there are really sixteen working 
in the first plate of c' " (1 , 024 vibrations of the voca.l flooded the street. T h e  accident attracted the attention bridges. When it is desired to raise any part of the 
cords per second) was sung by an equally celebrated of the motorl11an of another car, who ran his car up stage above the level, to represent broken ground or 
prima donna. whose voice is of a Illore dramatic to the scene. t::leeing the oil running under his car, he for any other purpose, a narrow trap door is lifted an d  
quality . The d ifferences in tim bre of the two a man at each end of the bridge raises it up to 
voices are shown in such a way that we can see the desired height, as shown in our engraving. 
the strength of the overtones and the prepon- '1'he bridges are counterwei ghted , so that it re-
derance of certain har mon ics which go to make qu ires very little effort to raise them. It is pos-
u p  the q uality of the respecti ve tones-a truly sible to lift them tQ a height of 22 feet. Th e 
visi ble m usical analysis. 'fhe plates of d' "  plan also shows the wing posts at the sides ; 

were sung by a very h i gh soprano and by the these also slide up and down freely. They 
boy soprano mentioned above. In t.he second secure the "  wings,"  or side scenes. No use is 
plate we see the qual ity of the male voice i n .  made of  t h e  cellar for raising t h e  scenes, a f<  i t  

the heavier lines an d a w ider plan of  segmenta- is found more satisfactory to operate the scene 

hon. from above. The cellar is used for storage 
'Plate III shows b' and c' on the staff, sung by purposes and is divided into two mezzanine 

a maJe voice, a well known tenor. 'fhere occur stories. When not in use the large drop scenes 
two or three figures between b' and c", as also and the borders are rolled up and placed i n  
between many o f  the notes, showing that there b' c' racks. A section of the stage floor is arranged 

are notes in the geometric scale not taken PLATE III. to lift up so as to permit of the long rolls of 
into consideration by our musical notation on canvas being lowered into the racks. In the 
the piano, but wh ich u ndoubt edly we recog- cellar is also machinery for working the various 
nize on the viol in and cello. This subdivision traps which . will be . not iceu in the plan. These 
of intervals undoubtedly lends the peculiar traps are very useful for su ddenly elevat ing 
charm to these instruments. persons or properties to the level of the stage. 

Plate IV shows the intermediates between c" Going up several flights of stone stairs, the 
and dO.  As we descend lower in the scale, the visitor arrives at the first " fly gal lery. " The 
figures become si mpler, Plate I showing a', " fly galleries " are narrow gal leries wh ich ex-

a'# an d b',  as sung by a basso. tend across each side of the stage. From the 
The above figures were snng by Madam " fly galleries, "  which are ll10st massive, the 

Cal ve, Jean de Reszke, Ben Davies, Plan can. curtains, the •• u rop scenes "  and the •• borders" 
Plunkett Greene, Ed. de Reszke, Miss Marie which form the sky are lowered. As the 
Donavin and Miss S. K. Peck. From a care- " drops " at the Metropolitan measure 45 X 70 
ful study of the results with such distinguished c · + c· + + feet, it will be seen it would be no small task to 
co-operation, I have arrived at the following raise and lower them. From the " fly galleries " 
conclusions : a very large number of these " drop scenes " 

A tone, to make a perfect geometric figure, are hung ; more are hung up than are to 
must be sung well forwaru, with no forcing or be used for the opera. The canvas is hemmed 
tension, and with absence of shock or breat hi- so as to permit of a wooden pole or batten 
ness of tone. In other words, perfect prod uc- being thrust th rough it. This bar is secured 
tion must be employed to make a harmonious to the ropes which raise the scenes or " drops " 
figuI'e, in the same way that it must be studied by means of clamps. At the very top of the 
to make an agreeable impression upon our eal' ; building, underneath the roof, is what is called 
and, froUl the same analogy , Illay \ye not reason the •• gridiron."  It is an iron framework cov-
that the little membrane of our ear drum may ering the entire top of the stage. It supports 
be divided up in the �aIl1e exquisite arrange- the pulleys over which the ropes run to raise 
lllent of nodal lines by audi ble tones, and thus the •• drops, " " borders " and •• border lights. " 
coml Uunicate to the brain, by means of the c'+++ c' � Each scene drop is supported by five ropes and 
auditory nerve, the impression of agreeable most of the " borders " are also supported by 
quality in tone. PLATE IV-TONE PHOTOGRAPHY. an equal number. These ropes are attached 

The pioneer in the study of shapes made by at equal intervals along the length of the 
the voi ce in sand and pigments was 1\1rs. Watts Hughes, turned on th e current to get away. A spark from scene or border, and each rupe passes over a pulley on 
of London, and it  was in attempting to imitate the shell the wheel itll lnediately ign ited the gasoline fumes, and the " gridiron " directly above the clamp which secures 
and flower forms which she so beautifully described in instantly the street was ablaze. Four people were the wooden bar. The ropes are then assembled and 
the Century Magazine for May, 1891-pictures I have inj ured , one seriously, and one horse was burned to pass down on the left of the stage to the first fly gallery. 
reproduced in my book on " Voice Building and Tone death. It will be noticed by reference to our engraving that all 
Placing, " Appleton , 1896-that I conceived the idea of Fire occurred in a basement, owing to dripping water of the ropes are brought over to one side. This i s  
maki ng a geometric musical scale, and the above men- falling o n  a n  eledrical llleasuring instrument, thereby I cal led the work ing fl y  gallery. I I I  nL i sing o r  lo wering 
tioned figures have been the result of over a year's ex- short-circu it in g  it .  a scene the five ropes are pulled at the sallle t i l l le all(1 

periments with a vast amount of apparatus and many Sparks fr01l1  anI l al n ps in a department store igll ited are secured to the " fly rail " by nleans of the belaying 
kinds of membrane. '1'he simplest in the end has given cloaks on a table UlHlerlleath. pins.  The fly mell f\ \ i l ll b  up to th e  �e(\ow\ awl t h i rd fl y 
the best resulb, and I describe my instrument in its I An elevator motor was burned out, havi l l g  h(-el l l eft ga l l eries when he1wy ,.;celles an' to be rabed , al ld,  cat eh
easiest collstruction. '1'he beautiful figures are of endless runn ing wh ('n t h n e l lip l oyes left tile store, the l l l otor i ng hold of the r()pe�, descend t o  the fi rst f ly gal lery 
variety, and are as complicated as the sand forms on a brushes lwi l l g  bad l y  adj usteLl . 0 1 1  them. 'f h e  curtain is rabe(\ aIll\ 10 1\"(ere(1 hy hand 
C hladni pl ate or the scrol ls made by the reflection of a A carpel l t p r  (\ro pP(\(\ a nut on the co ils  of a rhpostat. po wer by )ll(ea l l "  of 1L w i nch , \\' ire rope bei ng used. An 
ray of l i ght from 'Vheatstone's luminous bead on a vi- short-circu it i ng t h e l l l  w i th an i ron fral l l e  n·st i n g  asbestos curtain is  I ' l'Ov i (h'(\ w h ich nmy he i l l 
brating rod. My only claim to 'originality lies in the against a gas p i pe. An arc was forllle(\ lJ!-'hH'l' 1 I  the �tantly droppe(\ to the level of the stage in case of 
fact that I have utilized mixtures on a vibrating Illelll- frame and t h e  p i p p ; the latter was meite(\ am\ the f ire. 
brane to construct a geometric musical scale in figures, escaping ga� ign itp(l .  'Ve present an en gTav i n g  of a corner of the st age 
which are the same for equal tensions and diameters Rats gna ll" ('(1 t i l ( '  i n s ulation from a w i re II" h i('h lay �h( ) l\" i n g  the great ,.;witchboan\ awl the prompter's 
of membrane ; and have further studied the relative on a gas p i pe ; : \ 1 1 are was e�tah l i �h ed hd l\"e'� l 1 t he d e�k.  t h ongh.  of con r�E' . in gran(] opera the prOlnptel' 
specific gravities of the mixtures of salts and emery I wire and t h e  gas p i pe, setting fire to the gas. talws up a pos i t ion U IH\PI' a hood d i n'dly in fro n t  of 
e Juploy to produce the best res ults for given thi ckness- --..... _____ � --- t h e  conductor, j ust beyond the foot l igh ts . Just before 

es and tensions of the vibratin g  membrane-a subject AccoRnr); (t to rer'e n t  experiments of Prof. 'J'l'Owhri(\ge. the ('on cl usion of the act the conductor ri ngs an elect ric 
I shall elaborate at another time. says the Elpct rical 'Vorl d,  with a 20. 000 \·oit. stomge bell in tlw fly gal leri es as· a warning and lat er gi n's t h e  

The practical result I hope to attain i s ,  t o  construct baUery, it apppa rs t h at the 10WE'st \'o! tage wh i (·.h w i l l � i gnal to (lI'op it .  The curtain cans fro l ll the audit'nee 
a tonograph which shall be so delicate that t he pict- prod uce s a t i � fad()ry Roentg,-'n ra�'s is ahollt  l Oo . OOO. - --.-_ . ---- --- - - - -- ' -

' 11 d t I • Abrjt.h�cd frPll1 H "Magic, Rtage I1111 �ions .am1 �cicntific T>iversiOl1 8 , "  a ures WI recor no on y a mathematical expression for He also fOll ll (\ t hat e lectrostatic polarization i s 1.argel v  � .J. new work whicl1 <l'ill- be publi.be,hi,,..,h1> ... tUUml>. Copyrighted, 1897, by 
pitch, but for an analysis of tone quality as well. instrumentu,l ill the generation of X ray::;. lI1unn &; Co. 
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are responded to by the stage manager, who orders the 
raising and lowers the curtain by bells. 

The little corner of the stage next the switchboard 
which we show in our engravings very much resembles 
the conning tower of a ship. Here are speaking tubes 

and electric bells which comlllunicate with al l parts of 
the house, and it is from here that the signals are given 
to work the traps or to produce the thunder. 

The electric lighting of the Opera H ouse is very inter
esting, though it does not have its own generating 
plant, taking the current directly from the street. The 
switchboard shown in our engravings is believed to be 
the finest in the world. From the switchboard every 
light in the house is  controlled, both in front of and 
behind the curtain. Of course, the necessity of having 
all the lights upon the stage arranged so that the colors 
may be changed greatly complicates the switchboard. 
It is possible for the operator to move all of the 
rheostats at once if desired, thus producing a gradual 
brightening or dimming of the lights. 

At the right will be noticed a number of small 
switches. These control the pilot lights which 
are fastened to the top of the switch board. 
These pilot l ights show the exact condition of 
every light both in the house and upon the 
stage, so that the electrician can see at a glance 
whether he has on the red, yellow, blue or 
white lights and the degree of brightness of 
any of them. The " drop scenes " and especially 
the " borders " are lighted by Illeans of what are 
called " border lights, " and which are shown in 
our engraving. The " border lights " run clear 
across the stage on a batten and they are sus
pended from the " gridiron " by means of wire 
ropes. There are 234- l ights in each of the eight 
border lights. The lamps are arranged alter
nately in the four colors. 

The cables for furnishing electricity to the 
border lights are attached at the level of the 
first " fly gallery. " The " border lights " are 
maintained at a height just above the first fly 
gallery, and in case of any breakdown, gas is  
provided as a substitute. At the sides of the 
proscenium are what are called " side lights. " 
Up i n  the first " fly gallery " are arc light pro
jectors, which take the place of calcium lights. 
The wings are lighted by what are called "bunch 
lights" ; they are supported by a standard. Gas 
and electricity may be obtained at any part of 
the stage. There is also an electric organ in 
the first " fly gal lery," which may be played from any 
part of the stage. 

The paint bridge is  a wide platform at the level of 
the first " fly gallery, " and it  furnishes a means of com
munication between the two galleries. Canvas which 
is to be painted is run up and down the side of the 
paint bridge. The scenic artist thus has access to all 
parts of the canvas. On the paint bridge are long 
tables on which the materials of the scenic artist are 
kept. 

Having now briefly described a few of the interesting 
features of the stage, we COllle to the " properties, " 
which are so necessary to produce the Illany effects 
which contribute so largely to the scenic effect. Space 
forbids us to do more than refer to a few of them. In 
the SCIEXTIFIC AMERICAN of December 22, 1888, vari
ous other properties and effects are described. 

In .. Lohengrin," t wo entirely distinct trucks are 
used to carry the car or boat and the swan. On the 
front page engraving will be seen the one used in the 
first act, in which the swan and the boat wind their way 

SIEGFRIED'S FORGE. 

J c itutific �mtricau. 
through weedy meadows. Two men sit in the three
wheeled truck and propel it with their feet by shuf
fling ; the first man steers the truck, the swan turning 
with it, while the rear man works the neck and wings 
by cords. 'rhe truck carries the boat and swan in :;. 

WOTAN'S SPEAR. 

graceful curve through set scenes representing the 
bank of the ScheIdt, the set scenes g-radating in 
height. In  t.h e  last act, when Lohengrin takes his 
departure, it is no  longer necessary to have t he swan 
and car take a sinuou s course ; so a four· wheeled 
truck is used, propelled by pushing. The swan is se
cured to a parallel and is held in place by the cords 
held by the stage hand.  When the swan is to disappear, 
the lines are loosed and the bird drops behind the set 
scenes which mask the truck and the bird is withdrawn 
into the truck. As the swan disappears, the brother of 
Elsa is raised by a trap, so that he occupies exactly the 
same place as the swan. A clockwork bird )lOW de
scends on a wire, and, ta.king the place of the swan, 
appears to carry off the car containing Lohengrin. 

Siegfried's forge appears to be built of rocks, but 

' 0  

347 
the creation of Mr. Siedle, the property master, and is 
thirty feet long. The head is particularly terrible. It 
is made of papier mach� and is paibted in shades of 
green. The jaw, tongue and antennre are all movable. 
'rhe head is supported by the first lllan and is moved 

by the second man by means of a lever, the shoulders 
of the first man being the fulcrum. Each of the legs 
of the two lIlen are incased in enormous boots which 
form tne scaly, squat legs and hoofs of the monster. 
The body is of painted cloth and the tail consists of 
boards articulated with hinges. A hose runs through 
the tail and the body to the mouth, and carries the 
steam for the sulphurous breath of the monster ; the 
steam is admitted by a stage hand in the wings. The 
eyes are provided with electric l ights. the wires run
ning through the tail . The dragon does not wholly 
withdraw from the cave, but stands in the mouth of it 
belching forth steam, the eyes gleaming fitfully. 

The spear used by ·W otan in " Siegfried " is :llade of 
two parts, the upper telescoping with the lower. In 
the lower part is a coiled spring which is compressed 

0 '  

I :J� 

when the upper part is forced on the lower. 
The upper part is then secured by a catch. 
When Siegfried strikes the spear with his sword 
Wotan presses a button which releases the 
catch. The coiled spring now throws off the 
upper part of the spear, and in doing so strikes 
matches contained in the inside of the spear ; 
the matches rub against sandpaper fastened to 
a small door which opens in the upper part of 
the spear. The matches set fire to a small quan
tity of guncotton, which lights flash paper con
cealed in the end of spear. This produces a 
remarkable effect, and is said to be superior to 
the electrical device formerly used. We are in
debted for courtesies in the preparation of the 
present article to Mr. William Parry, stage 
manager of the Metropolitan Opera House, 
Mr. C. D. McGiehan, the stage machinist, Mr. 
Edward Siedle, the property master, and to 
Mr. Stewart, the electrician. 
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PLAN OF STAGE OF METROPOLITAN OPERA HOUSE. 

really consists of an open framework covered with 
canvas. The top is masked in by painted work. Sieg
fried piles coal on the forge and blows the fire with a 
primitive leather bello ws ; he casts and forge� the 
sword, the l ighting of his face and the cave beillg very 
realistic. On the top of the forge are two incandescent 
lamps, and at the front three more of these lamps have 
red globes a.nd are on two circuits. They are lighted 
and dimmed as required for the effect on the artist
smith's face. Gas is supplied by two pipes, one jet is 
kept going constantly, lighting the large rose burner 
which gives the effect of the flame when the gas is 
turned on to it.  Steam furnishes the smoke and is 
turned on by a stage hand. A shelf underneath the forge 
permits of an exchange of swords. When the heated 
sword is thrown into the trough steam is admitted 
to it by a stage hand, producing a very natural effect. 

Fafner the dragon, in 
,. Siegfried, "  is one of the 
most interesting properties 
at the Metropolit.an. It is 

... 4 . • • • 
A Fast H u n  o n  the B u rl i ngto n  Boad. 

The Chicago, Burlington and Quincy Rail
way surpassed all its previous efforts in two 
directions on May 9, breaking the best previous 
running time over its tracks. A short time ago 
we chronicled the run from Denver to Chicago 
of a special train carrying a New York broker 
who was anxious to reach the bedside of his 

dying son. The special train which he chartered ran 
at the rate of a mile a minute. On May 9, the same 
car covered the distance from Mendota to C hicago, 79 
miles, in 76 minutes, making an allowance of six minutes 
for two stops and slow running at La Grange, whel·e 
track elevation is in progress and the track is sup
ported by a temporary structure. Between Sandwich 
and Plano, a distance of 4·3 miles, the running time 
was three minutes. The 46 miles from Mendota to 
Aurora were covered in 43 minutes. The 69 miles from 
Mendota to La Grange took up 65 minutes of the total 
running time. To Western Avenue, a distance of 79 
miles, the train ran at the rate of j ust one mile a 
minute. 

• • • 
THE American Bell Telephone Company make, it is 

stated, an average of 2, 630, 071 connections per day. 

TRE DISAPPEARING SWAN IN LORENGRIN.tl 
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RECENTLY PATEN TED INVENTIONS. 

E nglneerln:. 

J t itn tifit �ttttritJn. 
them to cling together. The device has a lower wedge
shaped seed chamber, through which a plunger or slide 
Is adapted to be pushed, forcing open a hinged plate and 
depositing the seed in the ground, the movement of the 
plnnger also rotatlUI( a stirrer m an upper seed cham . 
ber adapted to carry a supply of seed, the feed be
ing positive with each up and down movement of the 
plunger. 

lBl.cel l a neon •• 

the top, tne air In operation lIowing down through the 
casmg as it acts on the fans. The great amonnt of sur
face presented by the several fans is designed to enable 
the mill to do good work in a light breeze. 

NON- REFILLABLE BOTTLE. - William 

NEW BOOKS, ETC. 

A NEW WORK ON MECHANICAL DRAW
ING. Easy lesson s  in mechanical 
d ra w i nR and m achine design, ar· 
ranlled for self-imtruction. By .T. G. A. Meyer. To be issued in 24 
q uarto parts of a b o u t  32 palles each. 
F i rs t  and second part .. issued. New 
York : Arnold Publishing House. 
Price 50 cents each part. 

C E N T E R  BLAST PIPE F URNACE. 
Charles Johnson, Rutland, Vt. The center blast pipe 
of thi� furnace is formed in sections with tuyere open
ings bet ween them, the pipe having at its top a perfor
ated cap and a safety device for preventing the molten 
metal from passing throngh the tnyere openings and 
perforutions. Complete combustion of the fuel is in
sured aronnd and over the cap by forcing air and oxygen 
through the cap, and the molten metal will be allowed to CAN WASHING MACHINE. - F. A. 
run out of the furnace rather than pass into the center Seuffert, the Dalles, Oregon. For thoroughly and auto
blast pipe, should the attendant fail to draw the metal at matically cleaning cans after they are 1IIIed with lIsb, 
the prope; time. The air also keeps the safety apparatus preserves, etc., this machine is made with two oppo
cool, and allows the operator to see into the cupola at sitely arranged brushes with their adjacent rUDS rotating 
all times. in opposite directions, between which the cans are 

S. Hannaford, 312 North Marengo Avenue, l'asadena, 
Cal. This Inventor has devised a bottle which cannot be 
opened and relllied WIthout mutilating the bottle, the 
bottle to be used to prevent fraudnlent imitations of 
gennine goods. In addition to using a cork, a lIange sur
rounds the neck of the bottle and 10 connected thereto 
by a relatively weak section, a cap being inserted in the 
opening, and havIng internal antomatlc lockln� means 
by which Its withdrawal is prevented. The {:8P C&Jlnot 
be released without breaking the fiange. 

BOTTLE WASHER - Emil Ker� ten, 

The name of Mr. Meyer, formerly associate editor of 
the American Machinist, Is a gnarantee of the complete
ness of this undertaking. The nnmbers issued are ex. 
cellent examples of line enl!1"8ving of machine drawings 
with figured details. The text will furnish full detaila 
in elementary mechanics, graphic st.tics, strength of ma 

H YD ROC A RBON B URNE R. -Si rneon A. passed. The machine is in use at the Dalles Fishery 
. . . . of Messrs. Seuffert Brothers Company, cleaning 

Richmond, Va. Thi s ·invention provides ft· maeiline for tenal and nseful data for designing simple and compound 
soaking and sterilizmg bottles, and to facilitate thor- steam engines, boilers and gearing. It i� a valnable work 
oughly cleaning them both on the i nside and on the for the otuden t, as well as for workmen who are am. 
ontside. It comprises a tank adapted to receive a Clean-

I 
bitious to get at the head in their h&ndicraft. 

Barrett, San Bernardmo, C�1.  ThIS IS a b�rner Of
. 

slm- 1 100,000 c,ans in ten hours' work, without needing any pie and durable c�nstruction, mo� eS!"'Clally deSIgned special operator, the workmen simply placing the 1IIIed 
for burulng crude 011 of a low graVl�y WIthout danger of cans on a belt that runs along a table in front of them, �orming au. asphaltnm or other resld�e, and t�us �void- the belt passing the cans through the brushes and de
mg a clogging of the bnrner. . 'fhe 011 feed pIpe IS  sur- positing them clean .on another table, ready for the rounded by a steam supply pIpe to . cause the . steam to crimper. The machine easily does the work for two or spray the oil at the end of the 011 supply pIpe. The three lllUng machined and can toppers. 
sprayed oil moves forward with the steam In the retort, 
so that the steam is superheated and the oil brought to 
tne point of vaporizing, the mixture lInally pIl8Ring 
through the mouth of the burner to be Ignited and 
burned in the lIrebox of the boiler. 

ing liquid, and a wheel mounted to · revolve therein, the 
wheel haviI'g on its face supports standing In an in M O NETARY SYSTEMS OF THE WORLD. 
clined position, on which the bottles to be cleaned are By Maurice L. M u h leman, Deputy 
placed. T h e  tank is of such width a s  t o  prevent the A ssistant T reas u re r  U n i t ed States. 
bottleR from sliding off the supports dnring the time New York. N e w  Yl'rk : C h arles H .  

lll ee b n ll l c n i .  

EXTENSION STEP. -Sam u el R. Haruil -
ton, Farmersville, Texas. This is a step for cars or 
other vehIcles, and comprises a shaft pivoted beneath the 
lowermost of the fixed steps, L shaped brackets pivoted 
at the onter end of one arm to the shaft, a step fixed to 
the other arm and a spring attached thereto and adapted 
(0 swing the pivoted step back under the fixed steps, 

the bottles travel through the liquid in the tank. Nicoll. Pp. 239. PI"i ee $2. 

M USIC LEAF T RNER. - H i ralll H am ·  At the present time, when the air is full of the sophisms 

W I N D I N G  A pPARATUS. - .Ta m ell S. there being means for .winging the pivoted step forward 
Brown, Eureka, Cal. This invention relates to donkey and locking it in a horizontal position. The device is 
e�gines and like machines used for logging and similar strong and of simple construction, and makes It possible 
purposes. The object of the inven tion is to provide to do away with boxes or other supports nsed to assist 
improved winch heads for wi ndiug apparatus, whereby in getting up to the first or lower step . 

mond and Robert Hammond, Lake George, N. Y. This and fallacies of those who have ways of mending our 
is a device adapted for use in connection with a music monet.�ry system, ont of hand as it were, it is a pleasure 
stand or music rack on a piano, the music leaves first be- to note the appearance of snch a book as this-a study of 
ing attached to clamps or clips forming part of the de- present currency systems and statistical information re
vice. The device is of simple and inexpensive con- lative to the volnme of the world's money. 'fhe author's 
stroetion and entirely independent of the instrument . knowledge Is practical, and his position Is such that he 
Any leaf may be so readily aud quickly turned as not speaks as one with anthority. The book also contains 
to interfere materially with the rendition of music by abstracts of various plans proposed for the solution of 
the performer, and arter all the leaves have been turned the currency problem in the United States. 
they may be simultaneously restored to their origmal 
position. ROCKS, ROCK WEATHERING, AND SOILS. wire ropes or cables may be used upon winches \I ithout 

forming kinks in tte cable, whether the end or the mid
dle of the middle of the cable is put up" n the winch 
heads. The invention consists principally of a series of 
drums or spools mounted to rotate in unison. One of 
the spools receiving the rope or cable from the I �lId, the 
l ine being then wound alternately on the other spools 
and in separate grooves thereon, by means of gears at
tached to the drum shafts and each me�hing with the 
gear or gebrs adjacent, whereby a uniform peripheral 
speed is secured to each drum. 

LANTERN. - Marti n Kil l ian, Cen t ral 
City, Col. The object of this invention is to constnlCt 
a lantern which may be used in any way in which an 
ordinary lantern may be employed, and which may he 
also attached to a kettle for the purpose of enabling the 
contents of the same to be heated. The lantern is aloo 
provided with mp-ans so that it can be suspended from 
an overhead support or from an upright snpport. 'l'he 
lantern is also provided with devices by means of which 

I it may be attached ei ther to a receptacle or to a fixed 
object in a si mple and economical manner. 

V ALVE. -Ed ouard Marchaut and AI-
bert Dormoy, Bordeaux, France. The object of this 
inven'tlOll is to provide a new and improved valve . more 
e'pecially designed for draining the water of condensa
tion of a steam pipe or other device. In brief, It con
sists of a pipe conpling comprising two fianged members 
or sockets adapted to receive pipe sections, means for 
eonnecting said sockets, one of the sockets having an 
opening leading from its in ner surface at a distance 
from the abutting surface of the sockets. An outlet 
pipe is inserted in the same opening and a valve is pro
vided adapted to be seated on the end of the outlet 
pipe. 

Stenen, Hill sborough, North Dakota. To allow fiies, M USIC Box �AMPlj'ij G DEVI?E. -Hen�y GeolclllY in the Unit ed States Na-
WINDOW OR DOOR SCREEN . - Joh n A. _ .  I B y  George P. Merri l l .  C u rator of 

mosquitoes, ete.,  to escape from a room, and prevent Langfelder, Jersey CIty, N. J.  For musIC boxes havmg t ional M useum a n d  Professor of 
their retnrn, this inventor supplies the window or door reeds �unded by star wheels, this inventor has devised Geology i n  the  Corcoran Scientific 
screen wit.h one or more tran�verse bars in which are I a sprmg damper adapted to enga!!e the tongue and Sch ool. With n n m erou s  illu�tra-
openings, the outer portions of the openlngs, communi- formed with a curved or ben t. portion, while a wheel tions.  New York : M a c millan & 
catlng with the outer air, being quite small, and their ?peratively connected to the �ngue sounding mechanism COlli pany. P p. 408. Price $4. 
inner portions large. The outer ope"ings may be par. IS arranged to move the sprmg damper, the wheel en
tially or entirely closed by trap plates moved by an gaging the damper at the end of the bent portiou oppo
operating rod . As fiies generally move npward on a site to that engaging the tongue, the bent portion cnrv
screen, the design of the improvemen t  Is to accelerate Ing around the wheel. 
their paBBage out, while limiting the possibilities of their LEAD-LIN ED PIPE JOINT. -- Douglas G. 
enterinll. Brighton and Edwin M. Venning, London, Eng. Ac-

KETTLE BAIL A 'l'TACHME S T. -Fred A. cording to this Invention, a lining of lead is inserted or 
Morris, Geneseo, N. Y. This im'entor has devised a moulded in an Iron or other pipe, the lead lining being 
clamping attachment to be so applied to the bail and to continned, expanded, fitted or moulded into the j oin t  of 
the pot that when the bail is carried downward the at- the exterior pipe or shell,  so as to become, by fusion, 
tschment will be entirely ont of the way and the top of preBBure or otherwise, a part of t.he jointing material. 
the pot or kettle will be open to its full extent, admit- The improvement Is applicable to iron or other pipes 
ting of the convenient application of a strainer or other with ordinary spigot and socket joints, but the inventors 
device. The attachment Is also designed to fat/litate have devised a novel form of spigot and socket joint de
holding the bail firmly in npright position, and may he signed to facilitate the process of jointing. 
ntilized to lock the cover partially or fully over the ves
set, so that its liquid contents mlly be poured out and the 
solids retained, without danger of scalding or burning 
the hands. 

M U SICAL I N S T R U M E N T. - .T ay E. 
Walker, Lincoln, Kansas. A movable tuning bar, form
ing an attachment for stringed Instruments of the banjo 
and gnitar class, has been devised hy this inventor, by 
means of which the pitch of the strings, after they have 
been tnned in the ordinary way, may be raised or. lower
ed without tightening or loosening them. A trans
versely elongated nut slides longitudinally on the lInger 
board, the nut being formed with two connected sections 

D UST C OLLEC:I'I N G  A N D  SEPA R ATI:s" G  
MAcHINE .-John Shaw and Chllrles Scott, Woodburn. 
Oregon . To collect dust from any source and separate 
the air from it, discharging the dust in a stream where 
desired. these inventors employ a snction fan which dis
charges the dust-carrying air into a revolving hood, so 
that the air and dust travel in a revolving column, and 
the dust particles are thrown outward toward the inner 
snrface of the hood and beyo nd the belt of air, whereby 
the dust and air are separated in consequence of the 
greater specific gravity of the dust particles. The casing 
for the fan is formed by the hood, which revolves with 
the fan . .  

A book brimful of facts ohtained by workers in divers 
fields is here presented by an anthor whose position has 
given him the best of opportunities to become acquainted 
wi th the results of all who have stndied the physical pro
pertIes of dec.yed rocks, as well as the origin, structure 
and mineral composition of rocks. The publications of 
the United States Geological Survey, the National 
Mnseum, and the Bulletins of the Geological Society of 
America have been drawn upon for materials for iIIns
tration, and many of the mechanical analyses have been 
made· by tbe United States Department of Al!:riculture. In 
those instances, however. which are deemed of most im
portance, the author himself has not merely collected the 
materials, but made his own chemical analyses and 
microscopic determinations. The work forms a highly 
important addition to our practical knowledge of geololQ', 
looked at especially from the agriculturist's standpoint. 

STE A M  BOILERS. By Cecil H. Peabod y 
a n d  Ed ward F. Miller. W i t h  plates 
made to scale and n U Ul erOI1S ot h er 
i l I n stratiom;. New York : .Toh n  
Wiley & Sons. P p. 380. Price $4. 

Two professors of the Massachusetts Institute of Tech
nology here present a carefully executed work on the de
signing and making, managing and caring for boilers, 
the book being designed primarily for students i n  tech
nical schools and colleges, but giving. in concise and 

REVERSING E. having limited Independent movement, and the strings 
Gowen, Norrie, Col. This is an invention relating to paBBlng between the sections and being engaged by their 
sawmill sets and like machines, for which the inventor contiguous faces. 

M ECHA NISM. - Fran k P 
convenient form, a great amonnt of matter with which 

BARN FRAM E . - Robert S. Mc heeters, the practical pngineer should always keep himself fa
Sand Creek, Minn. This is a frume designed to com- millar. The varions types of hoilers in common use are blne simplicity, economy Bnd strength in the highest de- described, and the important qnestions of combustion, provides a new and improved working mechanism ar· 

ranged to enable the operator to conveniently impart a 
turning motion in either di\"('ction to a sbaft, wheel, 
or like device. By simply moving a lever the ope
rator can impart the desired motion to the setting 
shaft. either in a forward or backward direction. 

B l e yclm., e t c .  

P NEUMATIC TIRE. - H enry Clay Will
iams, Trenton, N. J. The object of this invention is to 
provide an improved pneumatic tire for bicycles and 
other vehicles, and it is arranged to form a yielding fiex
i ble tread which insures easy riding, prevents slipping, 
and assists 10 the forward propnlsion of the wheel. The 
tread is formed with a series of curved ribs parallel with 
each other, each rib being highest at the 10niPtudinai 
center of the tire and being extended np each side of the 
tire and being regnlarly taperer!, so as to have an arc
shaped edge which intercepts or runs into the cross sec
tional arc of the tire. Each rib extends across the longi
tudinal line of the tire and is d ispo.ed diagonally 
with relation to this line. The tire also has a rib run
ning along the longitudinal line of its tread and crossing 
the highest portions of the ribs. 

Eleet rlcal. 

TELEPHONE TRANSMIT'l' ER. - H orace 
C .  Alexander, Bonham, Texas. This device comprises a 
metal shell open at its front and having a central opening 
through its rear wall, /I carbon disk i n  the shell having a 
celltral cell extended t.hrough it, and a series of cup
l ike cells in which are granulated electrodes, while a soft 
t"xtile material between the dIaphragm and carbou disk 
" cemented to the latter. Tbe interposed soft material 
prevents rattling of the diaphragm, and hy cementing it 
in place it cannot become crimped or displaced, and 
allO\� the escape of ' the grannlated material in the 
cells. 

A�ricIl J t ll ral . 

HAND SEED P LANTER.-- C b arle'l F. 

N O N - R EFILI,ABLE B OTTLE. -Harry L . �ree, ��d be. also speei.ally adapted for convenience and corrosion and incrustation are most intelligently tr-.ated. 
B. Lee, Brooklyn, N. Y. This invention provides a I expedI tIOn In unloadmg hay. �tc"

. 
and .feedmg S�Ck. Grate areas and heating surfaces, and other proportions 

bottle and stopper which are useless after once being I Tbe baseme?t ?RS a central dnve" ay " � th h�tch , the
, of furnaces and boilers. are described according to the 

emptied, as the bottle may not be relIlled. Permanently frame �as mch
,
ned rafters an� connectmg rldge pole, I best current practice, and the testing of materials, riveted 

fixed in the bottle neck is a stopper sleeve with a par. there belOg purl .ns and ?onverglOg braces set on ce?ter joints, staye, etc., with the accessories of safety valves, 
tition at the bottom from which an outwardly opening posts, � track an� carrmge thereon . beneath t�e rldge gages, and traps, are given fnll consideration. A most 
valve is constrncted as a fiexlble and collapsed tube, pole, WIth hay slmg suspended from the carnage for iuteresting feature is found 10 the tables of details of 
there being arranged in the sleeve above the valve In- elevating hay and conveying it to either end of the vessels and machinery of the most notable Atlantic liners, 
clined partitions with a1terllated openings, an air Inlet barn. representative vessels of the British n avy, and the prin-
tube passing throngh all of the partitions and beside the 

---
cipal ships of our own new navy. 

tube valve. The partitions prevent the insertion of any Design •• 
small instrnment by which the valve might be manipn
lated or tampered with, and when the stopper Is once 
fixed in place in the neck of the bottle it cannot be re
moved. 

WIND WHEEL. - John W. Pippin, 
Rock Springs, Texas. This wheel is keyed on a hori
zontal shaft journaled In a rotatable skelet.on frame sup
ported by a skeleton tower, forming a light but · strong 
support for the rotatable parts. The wheel body is sup
ported, braced and attached to the shaft by light and 
inexpensive means, hut in the most secure and rigid 
marmer, the design of the Invention bei n g to secure a 
rapid descent of the pnmp rod and thus enable the wheel 
to raise more water in a given time. Means are also 
provided for relieving the shock incident to rapid de
scent of the pump rod, whereby severe strains and 
injury to the wheel proper are avoided. 

C OPYING MACHINE. -.Tule!< Fryd m anE', 
Paris, France. This machine has a number of independ
ent divisions which may be referred to when desired 
and ImpreBBed with a copy of any writing, as in copylnl( 
accounts of sales slips in mercantile honses, each sales
man or clerk then having one of the key plates referring 
exclusively to a definite web. A revoll)bly monnted 
disk carries a number of copying sheets, the disk 
coacting with a stamp and a moistener, and the ma
chine being also proVided WIth a nu mbering attach· 
ment. The construction Is snch that it Is impossible 
for any of the webs to be tampered with or fraudnlently 
impressed. 

WINDMII,L. - Ed ward .T. Scovel a n d  

MESSAGE Box. - A u ll ustus A .  Weller, 
Port Jervis, N. Y. This patent is for a simple and In
expensive style of box in which message. may be p!aced 
for collection , the box having a transparent front sec
tion, enabling one to see when there is ·a message in the 
box. The inventor designs to utilize his invention in 
the establishment of a messenger service for towns and 
villllges. 

D ISPLA Y RACK. -Osborne E. Sully,  
Spencer, Iowa. A simple form o f  bent wire o r  rod de
vice, formed and braced to give strength and lightness, 
is afforded by this Invention to facilitate the exhibition 
of goodo. 

. 

M E AT H OLDER. - C h a rles P. Lo u g-h 
ridge, Nevada, Cal.  This design comprises a combina
tion rod support adapted to hold meat in various forms, 
holding the meat In position for convenient handling 
and examination. 

PAPER LANTERN B LANK. - George T. 
Brown (of Brown & Williamson), Winston, N .. C .  This 
is a conveniently foldable blauk having side sections 
with openIngs adapted to receive suitable transparent 
coverings or any desired inscriptions, the design belr.g 
economic.o.l of material. 

BIC YCLE C ROWN. -H ugh D McCarty, 
Providence, R. I .  In this design top and bottom plates 
each have e\liptir,al end openiugs and central round 
openings, tubular bosses connecting the plates. The 
edges of the plates project slightly beyond the onter snr
faces of the bosses. 

YEARBOOK OF THE UNITED STATES DE
PARTMENT OF A GRICULTURE, 1895. 
Wash i n gton : Government Printi ng 
O ffi ce. 1896. Pp. 656. 

We have here another valuable government report, got 
np in excellent style as regards practical featnres, and 
one which indicates considerable and well directed ac
tivity on the part of the agricnltural department. It Is  a 
book which should be in the hands of every progreso 
sive farmer, the most varied topics of agriculture being 
included in Its scope. We note especially an article by 
Roy Stone on co-operative road construction ; a short but 
excellent contribution to the cause of I(ood roads, which we 
all hope to see in the future. The exhibition of the de
partment at Atlanta receives adequate treatment. The 
only thing missing, which we note on a short inspec
tion, is a treatise on mushrooms; active interest in the 
subject is of extremely recent growth and it will doubt
less be considered in the next report. 

H ANDBOOK OF STRUCTURAL FORMULlE. 
For \1l'\e of students, con taining 180 
IiItructural a n d  s t e reo-cbem i c  form u lre. 
By H e n ry Leffm a n n .  Philadel p h i a : 
P .  Blak istoD. Son & Co. , 1012 Wal
l I u t  S treet. 1897. Pp. 57. Price $1. 

Merwin, Kyle, Texas. This planter is especially adapted Charles F. Ross, Saunemin, Ill. b this mill the fans NOTE .- Copies of any of the above patents will be 
for planting cotton seed, the dropping of the seed being fire placed on a vertical shaft i n  such form and distance furn ished hy Munn & Co. for 10 cent. each. Ple9se 
effected by a forced feed, whereby the seeds are sepa- apart as to secure as near as possible a screw or auger semI nllme o f  th(' patentee, title of invention, and date 
rated, irrespective of the lint which ordinarily causes I shape, and inclosed lu II tublllar casln", with a hood at I of this paper. 

While some exception may be taken to this book In 
its avoidance perhaps of certain formnlre and its arrange
ment without any accurate reference to systematic 
order, it is an excellent contribution to the study of 
chemistry and one which we would strongly recommend 
to students. It wonld have been interesting had the 
author given his authorities for some of the formnlre, 
notably those of asymmetric sulpb urous and sulphuric 
acids. Chemistry should unq nestionabiy he Atndied by 
broad formu"". and the author deserves congratulation. 

© 1897 SCIENTIFIC AMERICAN, INC.
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� usiness ani) r;lP ersonaL �itpertie ements .  

The charue jor inserUon under this head is One Dollar a OR D I N A R Y  RA'I'ES. 
line for each i-Hsertion ; about eiaht words to a Hne. 
Ad'vertisements must be received at publication office .Ii!��:ep�'!r��' 
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a s  early as Thu-rsdalJ morninq t o  appea,' i n  t h e  follo·w- [lrFor SQ111.e classes oj Adve·,-tisements. Special and ing 'week's ,issue. . Higher rate.s are required. --�------------------- 'l.'be above are charges per agate line-about eiJlht Marine Iron Works. CblCa/iit'o. - Catalogue free. words Def line. 'rhis notice shows the width of the l ine. 
U U. S." Metal Polish. Indianapolis. Samples free. r���Se��� �� ��t�a%�e

rat:��a��f: ithsl, �;ag.���!: 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. ���rve� ��e J����afi�e�s

()ffi
��v:srt�saer�

el�s 'l����d�; 
Handle & Spoke Mchy. Ober Lathe Co. , Chagrin J:;'aJls, O. morning to appear in the fullowill2 week's iS8ue. 
J:;"'olding Umbrellas. 'Vrite Grove & Stover, Luray, Va. 
Manufacturer wanted for cartridge carrier Patent No. 

568.2"20. 
Improved Bicycle Machmery of every description. 

'l'he Garvin :\lachine Co., Spring and Varick Sts., N. Y. 
Concrete Houses - cheaper than brick, superior to 

stone. •• Ransome, " 757 1\lonadllock Block, Chicago. 
For static machines for alJ purposes, and X ray appa

ratus, write Reedsburg Electric Mfg. Co., Reedsburg, 
Wis .• U. S. A 

The Norwich Line-New York to Worcester, I�owell, 
Gardner, Winchendon and Keene, N. H. From Pier 40, 
North River, 5:30 P. M., week days only. 

The celebrated " Hornsby·Akroyd " Patent Safety Oil 
Engine is built by the De I-Ja Vergne Refrigerating Ma
chine Company. )i'oot of East 138th Street. New York. 

The best book for electriCIans and beginners in elec
tricity is ., Experimental Science, " by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers. 361 Broadway, N. Y. 

Tile Temperly Transporter. 
See tllustration, front page of SCIE:STI FIe AMERICAN , 
April 24. It i. manufactured by tbe Lidgerwood Mfg. 
Co .• 96 Liberty Street. New York. Write for particulars. 

Wanted.-Mechanical engineer, understanding Spane 
ish, and familiar with sugar machinery, to visit Spanish· 
American countries and solicit orders for manufac
turer. Address with references, X. Y. Z., Butfaio, N. Y. 

Will erect a hydraulic press brick machine for any 
parties or stock company desiring to manufacture brick 
and furnish the patent right to use same. Capacity 
50,000 brick per day. For terms and particulars, address, 
'1\ A. Gordon, Shelbina, Mo. References given. 

HINTS TO CORRESPONDENTS. 
Name .. Ilnd A ddre .... must accompany all letters 

or no attention will be paid thereto. This is for out 
information and not for publication. 

Reference .. to former articles or answers should 
give date of paper and pa�e or number of qnestion. 

I nquiries not answered ill reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and� 
though we endeavor to reply to all either by lettel 
or in this department. each must take his turn. 

Ru me:; �����s
to

,fiU
rc

:easfu�r.���thO!d��:���S�� 
houses manufacturin� or carryin!( the same. 

Special 'Vrltte n  Info rlnatl o n  on matters of 
personal rather than general interest cannot be 
expzcted without remuneration. 

Scientific A merican Supplement .. referred 
w may be bad at the office. Pnce 10 cents each. 

Book .. referred to promptly supplied on receipt of 
price. 

1lI i nerais sent tor examination should be distinctly 
marked or labeled. 

(7163) A . S. M .  w rites : 1. I wish to J ay 
underground, for a dista�ce of about 50 feet, five bat· . tery wires (one of which to be connected with the carbon 
element and tbe other four with the zinc). Had thought 
of inclosin� them in an iron pipe. Would you consider 
that advisable ? A. We do not consider the use of an iron 
pipe necessary if . the wires are perfectly insulated with 
a waterproof coating. such as gutta percha. 2. Would 
a quantity of metallic mercury equal to about a thimble 
ful bel en�irely volatilized if exposed to the atmosphere 
for a year ? A. Mercury volatilizes with extreme slow· 
ness. We think that the quantity named would last for 
more than a year. 3. I wish to make a series of electri· 
cal coutacl>l throngh mercury. Would there be any dan· 
gcr of the copper wire becoming foul with the Bcum 
sometimes seen on the mercury and 80 refusing to trans
mit the current ? A. It would be IIdvisable to use pIa· 
tinum terminals. and to keep a layer of alcohol on the 
mercury. But copper or steel terminals wonld work well 
for a great many makes aud breaks. Possibly carbon 
would answer your purposes . 

TO INVENTORS. 
ti�� oel�

e
��:nt:a�/ (�I�:r��I�J��d

Y�g��s!�� �p�fl�:i��� 
{g� f:;�nJ�a\}����:I��l \b��bll�;)�ll�:����t�� !�8�g����� 
unequaled facilities for procuring- patents everywhere. 
�ISl���f;;� ��U���i�:\�J��I�:��J f;���W�:�O��:I�d �� 
sons contemplating the securing of patents, either at home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and our extensive faciJities for conducting the business. 
Address MUNN & CO .• office SCIENTIFIC A>IE RICAN . 
361 Broadway. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

MAY 18,  1897, 

A N D  E A C H  B E A R I N G  T H A T  D A T E . 

[See note at end of list about copies of these patents. J 
Adjustable chair. H. S. Jordan . . . . . . . . . . . . . . . . . . . . . . 582.!l28 
Adjustable platform. E. H. �'isher . . . . . . . . . . . . . . . . . 58'1.815 
Aerial flight, means fur, L. P. MOuillard . . . . . . . . . . . 58'2,757 
Adve!tising and display appar.stus. electric, J. I-J. 

KIllmer . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 582,ft!�l 
Advertising device, Fredericks & Arbeiter . . . . . . . . 582.1i."{;{ 
Advertising medium, C. H. Gatchell . . . . . . . . . . . . . . .  58'�.782 
Alarm. See Speed indicating alarm. 
Alarm lock. S. C. Wolfe . . .. . . . . . ...... . . ....... ... . .. 582.711 
Amalgamator, F. G. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . 582,745 
A nt trap. W. B. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.977 
Armature coils, machine for forming, _G. A. 

Grisel! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 582.6411 
Automatic sprinkler. C. E. Buell . . . . . . . . . . . . . . . . . . . . 582.897 
Axle, vehicle, D. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . 582,8Otj 

foot power 
Screw .. .  

... cutting 
Automatic 
Cross feed 

9 and I I - I nch Swing. 
New and Original Features 

Scud for Catalogue B. 
Seneca Falls Mfg. Compan}', "
695 Wattr St., Seneca Falls. N. y. 

S D PPLE-

STEAM A mill for crushing ores. 
Equal in efficiency to a 
five stamp battery, and at 

��o�����;t�� ST AM P �r �h"ect��� 
a n d  m i n  I n g pense. 
capitalist. Send for catalogue. MILL GATES I RO N  WOR KS,  Dept. C, 
650 Elston Ave.; Chicago, U, S. A. . 

PbYSlCal and l:!chool Apparatus 

THE THERMOPHONE 
A new Instrument. for 

Measuring Temperatures 
Will take temperature of anything at any ranj!e or distance. 

ar Circular free. 

E, S. R I TC H I E  &. SON S ,  
BROOKLINE, MASS. 

POW E R  • P R ESSES 
for the manufacture of 

HARDWARE  SPECIALTI ES, 
Spoons, Buttons, Locks, Shove1JJ, etc. 
for aU operatlullS in the manufacture of Metal Gooas. Improved Clutcb 
�el���'e��o �l�y�l��y ��e:�i� .���� menta. Send us full particulars, stating what you wish to make. Machines fitted witb AutomatiC Feed and Ejectors. 

1'. �. &< G. L. BRO W N .  �"-\!9 Fort Ave., Baltimore, IUd. -----
B A R N ES' 

New Friction Disk Drill. 
FO R L I G H T  W O R K. 

Has thes. Grflat Aduantages: The speed can be instantly changed from 0 to 1600 
:!�beu�d!i� �� a:�����t&eq:alwt!f:i��l� smallest or largest drills within its ranee-& won· derful ecoDf'\my in time aDd great saviDl' in driU 
break&8'6. Send tor catalogue. 

W. F. & JNO. BAR N E S  CO., 
I!)!)!) Ruby St., Rockford, Ill. 

Patent Carrying Track 
OVERHEAD 

TRAMWAY 
for Mills, Foundries, Machine Shops, or for Mercllandlse. Stmd for Book. 

The Coburn Tro l ley Track Mfg . Co. , 
• • •  H O L Y O K E, lU A SS • •  , 

"It . (dis . Jlbout. (ools" 
Every !decbanic Metal Worker, or person mterested In Macblnery Supplies sbould have our new 1897 Tool Catalogue. It contams 710 pages, size IC%x7�. and I. an exhaustive and Instructive list of all tools tbat way be required. Mailed free to anyone mentioning this paper and sending us "35 cents. Discount sbeet forwarded wltb every copy of tbe book. Send stamps or money order. 
M O NTGO M E RY &' CO I  

MA KERS AND JOBBERS IN 
F I N E TOO LS , 

0 5  Fu lto n Street, New York City. 

(b� milWauk�� Watn EI�oator 
(OR H Y DRA U LIC M OTOR).  fl 

Por Raising Cistern Water and 
I ncreasing City Water Pressure 
for High Buildings. 

NO TAN KS R E Q U I R E D .  
rar Stmd f <Yf  Oircular. 

T H E  E R W I N  H Y D RA U LIC MACH'Y CO.� . 58 Loan & Trust B ld g . ,  M i lwau kee,Wls. �-, � . .. 

If you want the best C H U CKS , buy Westcott ' s  

tliiilIIIJI= •• h�'lec����t �?t�p�eG?."Af Drill Cbucks vti'r?11 ='\\ t;ntICKS. Cut-

�:fi��c�re�;. B�\\\-�'L.iirj,'bY: : : : : : : : : : : : : :  : : : : : : : : : : : �:� . 
Band cutter. J. H. young . . . . . . . . . . . . . .. . . . . . . . . . . . . .  582,712 Bath cabinet. H. �'. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.1;39 
Bearin", ball. Price & Nagle . . . . . . . . . . . . . . . . . . . . . . . . . 582,7H7 

�:� ��rt���ti: �rknftie�:.�·. ���.��: : : .  : : : : : : : : : : :  �:� 
Bicycle brake, M. E. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  582,9tH 
Bicycle, convertible, L.1\ Pates . . . . . . . . . . . . . . . . . . . 582.fii8 
Bicycle crank and crank axle, E. S. I.eaycraft . ... 582.750 Bicyole frame. A. Pinover . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,9-i8 

Bkyclc handle bur. C. G. Dieterich . . . . . . . . . . . . . . . . .  582.00'1 
Ricyde hub. Henry & Tebow . . . .. . . . . . . . . . . . . . . . . . . . . �,8til 
Btcycle propelling mechanism, G. Beekman . . . . . .  flb'2.Hi4 Bicycle spring seat VOt�t, J. H;. Layman . . . . . . . . . . . . 582,864 Bicycl&.8tarter, P. C. N. Pederson . . . . . . . . . . . . . . . . .  582,i64 
Bicycles. speed gear for transmitting power in, }4'. Eca u bert. . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . .  ilB2,77H Bla.t furnace. �'. H. �'oote ............. . . .... .. . . ... .'18·1.817 
Blind and aWllinJC, window. Gluck & Keach . . . . . . .  5&'2,78.1 
Boiler. See Steam boiler. 
Boiler flue front, V. Klinfler . ...... .. . .. .... . . . . . . .. 582.747 
�gU�� 11�'in�co�:1.st�1r.,· N8�����I��::::::::.582: 700: �:+t� 
Boiler water tubes, machine for cleaning, Robe� 

• on & Bohne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582. 953 
Boilers, safety water column for steam, Elliott & Lawrle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,624 Bolt. See Brake lever bolt. 
�gg��r e:�oea�l�:t��.e }j�s�g�t.���� .�'. �'. �.��.t.�� �:?iy 
Bottle flllin!, mac�ille. C. S. Dolley . . . . . . . . . . . . . . . . .  582.b'2:l 
Bottle. llon·refillnble. W. H. Gilman .. . ....... ... .. 583.011 
Bottle stoppel'. �'. A. Bickford . . . . . . .. . . . . . . . . . . . . . .  582.976 

�g;�lll��:�:{c���x�eer, H. Wank . . . . . . . . . . . . . . . .  582,7ti9 

Box tllling. capping, and Jabeling machine, Hoyte 
& Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.988 Box makin,;t machine, J. H. D. Rehberger . . . . . . . . .  582,876 

Box nailing machine, P. D. Pike ...... ... .... . . . . .. .  582,947 
Box, staying machine. J. Mohs . . . . . . . . . . . . . . . . . . . . . .  582,998 Brake. See Bicycle brake. Carriage brake. Fluid pressure brake. 
Brake handle . M. G. Hubbard, Jr . . . . . . . . . . . . . . . . . . 582.822 Brake lever bolt, N. Nelson . . . . . . . . . . . .. . . . . .. . . . . . . . 582.793 Bracket. See Lamp bracket. 
Brlck. cbrome. N. McConnell . . . . . . . . . . . . . . . . . . . . . . . .  582.942 
Brush holder. S. H. Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.88.3 BUrner. See Gas burner. Hydrocarbon burner. 
Butchering apparatus, N. Ii�eidt . . . . . . . . . . . . . . . . . . . .  582,908 
�:�f�������f>��1����:. �'. �����.���:::::::::::.: �:�� Caisson, E. S. Jarrett . . . . .  - ....... ....... . ............ 582,744 Cnke turner. griddle. W. IJ. Dodge .. . . . . . . . . . . . . . . . . 582,852 

t:���!�i��orr����g�ic�:'·l.r
���eeit;iil� : :  : : : :  : :  : :  : : :  �:� 'Camera, photographiC, S. }4--.rench . . . . . . . . . . . . . . . . . . .  582,995 Can. See Milk can. . 

Car coupling. J. D. Hoover . . . . . . . . . . . . . . . . . . . . . . . . . .  582.920 Car coupling. W. Kel.o . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 582.929 
Car fender. P. L. Benner . .. . .... .. ...... ........... . 582, 844 " Car fender, G. P. I�aubenstein . . . . . . . . . . . .. . . . . . . . . .  582,9&'-J Car fender. F. J. Llst . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58'1,934 
car:t���f:::�f:e���8E�Kl���.� .���. ����.i�� . . ��� 582,985 Card stop motion. woolen. P. H. Walsh . . . . . . . . . . . .  582.991 Carriage brake. baby. J. A. Crandall . . . . . . . . . . .. . . . .  582.&99 Carriage return device, child's, I. Moe . . . . . . . . . . . . .  582, 997 Case. See Ticket case. 
8g:t� a<§��8��1u��!��:'c1Yai�earson .... . . . . . . . .. . . . . �,945 
Churn and butter worker, combined, R. B. Dis-brow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.621 CIgarette casings. machine for makin,;t. P. Schaeffer . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  582. b'95 Cigarette macblne. C. C. Satterwhite . . • . . . .  583.002. 58:l.0oa Cigarette machine. continuous. C. C. Satterwhite 583.(Xll 
Circuits, method of and apparatus for preventing 

formation of arcs when opening, T. Von 
Zweigbergk . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . .  582.772 

81:���� �r s�:lbi!�:;���r Lw:;f�ree:�ej.: ·  Suc·kej.·rod 
582,653 

cleaner. Clothes line. W. A. Johnson .. . . . . .. . . . . . . . . . . . . . . . . .  582.927 Clutch, direct acting engine, J. D. Gray . . . . . . . . . . . .  582.819 Coin control1ed apparatus, }�orce & Gundaker . . . .  582,730 Coin controlled apparatus. W. Reeves . . . . . . . . . . . . 582.68.) Coke, etc. , conveyor for, J. M. Dodge . . . . . .. . . . . . . . 582,003 Condenser and separator for steam exhausts, J. 
A. Dillon . ... ... ...... ... . ....... . . ... . .. . ...... ... 582,81� 

��J::!igt��r�����:·levTce�OD?u. 'MaicoY:::�: �:� Corset, O. Gendron . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  582.818 Corset. D. Kops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.748 Cotton opener. H. S. Houghton . . . . . . . . . . . . . . . . . . . . .  582,922 Couplin,;t. See Car coupling. Hose and nozzle coupling. Pipe couphnj!. Polo coupling. 'l'hill coupling. Crane. overhead traveling. W. H. Morllan . . . . . . . . . 582.662 Crane, self propeHing steam. A. W. Robinson . . . . 582,766 Crate. folding ell'. J. W. Bennett . . . . . . . . . . . . . .. . . .  582.613 

g':,�e�'1�'b�::nf���a;;; .����.�e. ��. �� : : :  : : : :  : : : :  : :  : :  �:lll: Current meter, W. G. Price . . . . . . . . . . . . . . . . . . . . . . . . . .  582,874 Currycomb, A. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.808 Cutter. See Band cutter. Stack cutter. Vege· table cutter. Dental articulator. F. Fourt . . . . . . . . .. . . . . . . . . .. . . . . . .  582,7a1 
Dental mandrel. C. J. Peterson . . . . . . . . . . . . . . . . . . . . .  582.796 
Desk and seat, combined school, Smith &- Hughes 582,885 
Diazo compound, stable, A. Feer . . . . . . . . . . . . . . . . . . . .  582,85.'1 
Draughting board, J.  H. W. Hawkins . . . . . . . . . . . . . 582.786 Dress supporting and securing device, J. & W. H. 

Gelston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.986 
Dust collector. S. H. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . 582.967 
Dye. trisazo. Schmidt & Ern.t . . . . . . . . . . . . . . . 582.958. 582.959 

�re�t�g�g�t�o�f������� �g��:���.�,.�: .�:. �.��� �;� 
�l����� f�J�: r;,t

�:��� .. � .. �:.� .... �I.a��.��.� .. : : : : :  �:� 
Electric switch. E. H. Wright ......... ....... ..... . .  582.840 
Electrical conduit. J. J. Groshans . . . . . . . . . . . . . . . . . .  582,910 Electrode. J. A. Deuther . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.721 
Electrode • .  W. Majert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.936 Electrolytic apparatus, A. E. Hunt . . . . . . . . . . . . . . . . .  582,923 Elevating mechanism, screw, �..,. Stuemptle . . . . . . . . 582,963 
Elevator. E. I,. & G. Hall . . . . . . . . . . . . . . . . . . . . .. . . . . . 582.987 
End gate. wagon, Boulton & Mark .. . . . . . . . . . . .. . . . . 582.805 
End gate. wagon. F.' � •. Emrich . . . . . . . . . . . . . . . . . . . . . .  582.814 Engine. See Gas engine. Steam engine. Engine reversing mechanism, steam, A. D. Fer-guson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,630 
Envelop. B. B. 'I.·homa . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  582.8:15 Eraser. blackboard. J. D. Barrie . . .. . . . . . . . . . . . . . . . .  582.612 

�i��������,.it��a�fri:·J. :: ���£�.����: : : : '. : :  : '. : : :  �:?M Extractor. See Stump extractor. 
���f�t·Ji'I�,'i����e';;c:-f�r��tiil;;g: . r ·P·lckie.: : : : : :  �:� Fastepar for gloves. shoe •• etc., C. A. Pfenning . . . 582.!l46 

t::��erJg�g'1�'1:� �Frrr�a�.����.: : : : : :  : : : : : : : : : : : : :  �:� Feed ,,!,ater heater. T. M. Eynon . . . . . . . . . . . . . . . . . . . .  58'l.b'28 
�'ence. portable. C. F·. John.on . . . . . . . . . . . . . . . . . . . . . .  582,789 Fender. See Car fender. Fertilizer or .eed distributer, S. L. Allen . . . . . . . . . .  582.610 Firearm Sight, F. Merrem . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.�,ti60 
Fire escape hoist, etc . •  ]f. Lyst . . . . . . . . . .. . . . . . . . . . . . 582,75.'i 
���I'i,�t��������.a��r,':rtue"r. �'. �'. ��.��I: : :  : :  : :  : : :  �:� 
}1��f��gsFn���

i
�e�Jri�1�n3:vic·e: 0: T: Fitiebeiier: : �:� 

�'Iooriril!. J. W. Heaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.1>15 
Fluid pres.ure brake. R. F·l!zgerald . . .. . . . . . . . . . . . . 582.816 
�·Iuorides. making. W. Mills . . . . .. . . . . . . . . . . . . . . . . . . . 582.938 Fly trap. C. H. EIBkamp .............. . ....... .... .. . .  582.905 
Folding machine. J. L. Ii'trm . . . . . . . . . . . . . . . . . . . . . . . . 5b'2,7� Form. coat, L. M. Marble . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,!lStJ 
)i'reezer, J. 1,\ Jordan . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 582.91J6 !furnace. See Blast furnace, Boiler furnace. 

Muffle furnace. Ii'urnaces, puritler for bJast, W. Kennedy . . . . . . . . . . 582,791 Galvanizin,;t metal tubes, bars, etc., apparatuB 
for. A. J,. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.667 

Game counter. A. H. WilSOll . . . . . . . . . . . . . . . . . . . . . . . .  582.771 Garment book. J. J. Horan . . . . . . . . . . . . . .. . . . . . . . . . . .  582. 742 Gas burner. C. H. English . . . . . . . . . . . . . . . . . . . . . . .. . . .  582.626 
Gas en"lne. J. A. Charter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.� 
Gas lighting apparatus for incandescent gas 
Gaslifi��:i

i
��t��vi�i�: :ut��r;:{fc�C�nel·IOP(;uios·& 582,875 

Kratz·Boussac ... . .. . . . . ... . . .. .. ... ...... . . . . . . .  582,619 Gasi�ga��:�le����i.a.rdD�PE���;:r ��.� . ��.�:���-. 582,985 

8:: �:re����\�r}�:e�������· JaJ;��fl�: : : : :  : : : : :  �:�t� Gate. See Electric gate. End gate. 
g:��: �: �us�1���t: : : : : : : : : : : :  .. : : :  .. : : :  .. : : : : : : : : : : : : : : �:� 
Generator. See Steam generator. (iildmg Hlms. roll for holding and applying. E. P. 

Browne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.979 
Gin saw shtlrpener, E. I •. Chaffin .. . . . . . . . . . . . . . . . . . .  582,807 
Gla�s articles, method of and apparatus for form� inl'. J. Proeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.949 Glassware, mould for manufacturing. J. Proeger 582.950 
Governor. marine engine. E. D. Bangs . . . . . . . . . . . . . 582,715 
GO����li��h�Ft�r

�}i��m
o:in�r!�i��e:���J���iSc:;; 

for, W. Hartmann . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 582,642 
Grain door, A. Lipschutz . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,865 Grain separator and cleaner. J. �'. Hatfield . . . . . . . . 582,916 
Graphophone, coin controlled. 1\ H. Macdonald 582,754 
g�����lt3�:i�or��8:.p.r.aN��u:g!�� •. . �' . .  �: .���.r.� : : : : �:� 
Gripping mechanism. S. S. Webber ......... ....... . 582.700 
Gun frame for dropdown firearms, M. Bye . . . . . . . .  582,776 
Hair cuttilll< machme. C. P. Volland . . . . . . . . . . . . . . . . 58:l.005 Hand shield. E. B. Rebholz ........... ............... 582.765 Harvester, E. Pridmore .. . ..... .. ... . .... . . .. ... . . . . . 582,700 
�:[vhe�I�;j..

c
i'I.

n
il�Fr�e��n���

y: : : : : :  : :  :: : : :: : : : :  : : :  �:� Hay raking and loading machine. '1'. Rasmussen 582.951 Hay truck. O. E. Adolpb . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  582.\170 Headlight. dasher, W. W. Whitcom b . . . . . . . . . . . . . .  582,800 Heater. See }4�eed water heater. Tea or coffee 
heater. (Continued 011 page 350) 
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STEAM ENGINEERI 
(Stationary, Locomotive, Marine); - lIlechanical 1I:i"""''>i'l'�_ 
Drawing ; Architectural Drawing ; Maohlne 
Design ; Electrlc1t.y; Architectllle ;  Plumbing; 

��I!\���l. 3 1  COU RSES �Y'lf�dl�: 
Engineering ; Surveying and Mapping ; )fetal 
Pattern Cutting ; Hookkeeping ; Shorthand ; 
English Branches ; Mining ; Metal Prospect'g. 

�l!:rhO GUARANTEED SUCCESS. 
reel ..... 'al •• AdYllee ., 1 11101 111 .. 11 • 
Circu.lar Fr�e; State .u.bjeet �ou wi,h to stu-dy. 
lateraailoul ColTfJlpoDdeDee 8eboola, Do.: 942, 

F E D E R A L  B E N C H  P U N C H  
10" blgh, 10" Ion". with lever 24" long, and weighs 64 pounds. Punches a hole 5-16" through � incb Iron 
E��'it�1��r!�mp�dc":' wllt"tAf;!Of!r one size hole, ,15 ; extra die� for round hole. per set ,I. 

ar Send stamp f<Yf catalogtu of 
machinists' tools. 

CHA N D LER &. FAR OU HAR,  
38  Federal St.,  Bosto n, Mass. 

•••••••••••••••••••••••••••• •• FOR BICYC L E  U S E .  •• We now make for our •• Adjustable Jaw Cut-NIp. m��"""'!::::iii-'� • 
per Jaws specially shaped • • to cut wire in bicycle • • rims. Same.prlce as otb. • • er style� $2 00. Catalojju6 • • of Hne �ools free. • : l!'s� STA R R ETT foC!ra. Atho l .  (f.As�\'. : 

•••••••••••••••••••••••••••• 

Queen 's Patent " Trip le  Plate " 
toep ler-Holtz E lectrical Machine.  

Can used at  all 
� 

In 

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST, MOST EFFI C I E N T  and D U RABLE.  (RAND D R I LL CO.) 
Send jor CataioulU. 1 0 0 B roadway, N ew York.  

POWER 1 POWER 1 POWER ! 
Fifty per cent. increase at no additional eXPf"'nse. 

VICTOR VAPOR E N B I I E  •• 
1.0CAL AGE NTS WANTE D .  

Steam and Vapor Launches 
Row and Sail Boats. '0 

Send for catalogue. Specify 
one wanted. ' 

THOI. KANE  a. ao. . . . .  - ... 
64·66 \Vabash av. , Chicago. .. _ . . . . 

This beals Wind. Steam. or Horse POWEr. We ol1er the 
\V E II ,",'I' E lt 2J.j! actual hor.e power 

GAS E NGINE 
for '" 1 ;; U.  leso 10% discount for cash. Built on lnterchanl'eat>le plan. Built of best material. Made In lots of 100 
t heretore we oan make the aBaice. BOX4 
ifaa�rf��lf.:':��tG:s�ft�!. 

pounds. 
ar IVrite for Special Catalogl./Al. 

WE BSTER M ' F ' G  C O . ,  
1<114 West 15th Street. CHICAGO. 

tb� Engin� tbat Built a 
10,000 $(juare ft. 
addition last year 
A marvel of Simplicity and efficiency 

Mel'tion Sci. Am. 

OLDS & S O N  E N G I N E  WORKS,  LAN S I N G ,  M ICH. 

The Chicago Gas & Gasol ine Engine 
'l'he simplest gas and lIasoline en,;dne on the market. Has no equal for absolute. steady speed 

and durability. It is a dwarf 
in size and a Samson hI strength. Catalo(rue sent on 
application. 

MANUFACTURED liY 
J. J .  N U I Ll I A N  (:U . •  

(8 uA" South C1inton St., 
CHICAGO, I J .L. 

1897 Suppltmtnt 
£atalogUt Rtady ! 

• • • • 
The publishers of the SCIENTIFIC AMERI 

CAN announce that an entirely new 4::; 
page SUPPLEMENT Catalogue is  now 
ready for distribution, al.Ld will be sent 
free to all on application. See read· 
ing notice in the present number of 
the SCIENTIFIC AMERICAN. 

MUNN &: CO. ,  Publishers, 
361 Broadway, New York City. 

© 1897 SCIENTIFIC AMERICAN, INC.
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Durable-Easily Appl ied.  
'l'bts rooftn� It; manufactured 

from natural Trinidad asphalt 
materials, Bnd. wi Ii not dry up 
and become brittle under ex
posure to tbe weather 8! coal
tar rooHnlls do. I'F" Send Jm" 

{��r��rr��=�r:.�lfo 
W A IlR E :>i  C H E U W A I. 

& IU l'· G .  UO . .  
,s .:j  F u l ton �n'eet, 

Ne, ... }· olol .. . U. S .  A .  

Ii titutifi, �mtti'JI. 
1I1�::.".::.��

0
�. 

s8.P8g!t;,�·. �: .�I.����: : : : : : :  : : : :  : : :  �:m Hinge, spring, H. Hochstrasser . . . . . . . . . . . • . • . . • • . . .  582,740 
��I�rlA': ;;:�'f,��e�.�o�r�glf: : : : : : : : : : : : :  : : : : : : : : :  �:�� 
IIggtsh�:�s�'�h� �g��: . 'Garment 'hook:' . Snap 582.9i!2 

hook. 
Horn, campaign, W. F. Wootten . . . . . . . . . . . . . . . . . . . .  582,890 
Hose and nozzle coupling, springless, G. A. 

Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.611 

��:: ����e
e
ct�� t��t�.� ���:8�n: : : : : : : : : : : :  =:=x 

Hub, wheel, S. H. Leavenworth . . . . . . . . . . . . . . . . . . . .  682,824 
Hydrocarbon burner. W. R. Jeavons (reissue) . . . .  11.001 

f��:���: *.��k��hiird80;,: : : : : : : : · : : : : : : : : : : : : : : : :  �:� 
Insole. J. E. McWilliam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.670 Buy Telephones 

THAT ARE G O O p··NOT . .  C H EAP T H I N GS . "  
The dlll'erence in cost is little. We Iluarantee 

OU�'!fE::r��: b�D�a���f�:' b�rC�!���
rs 

Insulating Ilsh plate. �'. T. h·earey . . . . . . . . . . . . . . . . . .  582.907 
i1l��e,;;�:b���i���M':�'!.ider . . . . . . . . .  _' " . ' " . . . . .  582.697 
Knitting machines. apparatus for operat.lng belt MODEL WORK 

tee and instruments are both good. 
WESTERN T E L E P H O N E  CONSTR UCTION CO. . 

2 5 0·2 6 4  South C l i nton St .• Ch icago. 

We are prepared to as.lst the trade' and Inventors In 
solving mechanlclli problems. also manufac

turing models and stock. 

Kn�:\�t;{��.rl��m��·.�·. �·.��������:: : : : : : : :  �'.�� 
Labeling machine. can. L. 'I'. Cornell . . . . . . . . . . . . . . .  582.993 
Ladder. orchard. H. Bowman . . . . . . . . . . . . . . . . . . . . . . .  582.617 
Lamp bracket. J.  M. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  582.918 

Largest ![anufactureTs of Telephones 
exclwively in the United States. 

T E L E P H O N E S 
for Long or Short Dlstanc� Use. Also 

Interior or Warehouse Telephones. 
s�':.\3
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two years. every one 8 success. fF' Send Jm" Vircular and Tes!imonial8. 

J u l ius Andrae & Sons 00. 
M. I LWAUKEE, WIS. 

ISO YEARS' EXPERIENCE. 

PATENTS 
TRADE MARKS, 

DE810 NS, 
COPYRIOHT8 &0. 

Anyone .endlng a .ketch and description may 
quickly ascertain, free, whether an Invention ill 
probably patentable. Communications .trlctly 
cODlldential. Oldest 8Ilency for securing patentll 
in America. We have a Washington ofllce. 

Patent. taken through :&lunn &; Co receive 
special notice In the 

SCIENTI F IC AMERICAN, 
beautifully Illustrated, l&rllest circulation of any scientific journal, weekly terms $8.00 a, year; fl.50 six montbs. Specimen cople. and B..UIJ) BOOII: ON PATENTS sent free Addre .. 

M U N N  &. CO. 361 Broadway. Ne. !fork. 

I M PROVED WASH B U R N E ' S  PAT E N T  
COLLAR FAST E N E R  A N D  BACHELO R ' S  BUTTON.  " A Collar Fastener tha

. 

t is III ll i l 
,. , better than button or stud . " �::: Saves wear and tear on but-" i tO���le�ac:::f��rs 

a
l,ft�: 'ls \ I �' the h thlnll' ever in-

vent es sewing. Can 
be a uste Instantly when 
Deed • Easily detachahle 

... from garment.. Samples of 
either. by mat i . for 10 cents. IlF" 111m. catalog'" free. 

A M E R I CAN R I N G  CO. .  Dept. S. A . ,  Wate rbu ry. 

The only F'ilter Rtmoving Typhoid and Cholera 
BaC!lIi. Tested and Indorsed by many 
leading authorities In Europe and Am
erica. It gives a continuous 1l0w of fll
t .. red water. absolutely free from germs. 
��rn 

ea
g�

y 
t�:

a
���f�e 

a�f i'rtl',:lr�:�:rI'ri'g 
cylinder. Cylinders can be sterilized by 
boiling In water for one bour. Send for 
'j�����':.�?lr:��:n\? ��� �I:.!I�!�L� 

See DIm. Article in Scient.jIc American, June 23, 181M. 

Regl.ters an accurate account of work done on prlnt-
���e�r::�g:iafi�

ai
�a�t\�:�,. 'C�t:�;�� �ar,&i1j& =a 

repeats Butomatically. Simple, accurafe, durable. Spe
cial COlluters to order. II1r' Senator circular. 

C. J. R O O ·I'. Ih'lstol, C.: 0110.  , U. l'I. A .  

.& 
SMALL ELECTRIC  MOTORS 
for all purposes. FAN. Motor outllt with 6 
inch fan and 2 bat.terles. $4. ROU6H Cast
Ings. complete. $1 per set. Catalogue 
Free. C M. TURNQUl ST, 216 SOuth Clark 
Street, Chicago. III. 

A Thoroughly Experienced Mechanical Eoilineer (Po
lytecbnlckum Munich) desires to obtain positlolJ. Spe-
f�:

I
��:in�:�

I
�\��e���e���;V�g:s o.:t ':r::'�'g ... f.as

tJ:
l
rir�¥e 

GER. 123 East 84th Street. New York CIty. ,J.� :�:��S ENGINE CASTINGS 
, both 8tationary and Marine. U"namo 

and motor arts and complete Macblnes. 
Fllectrical �uPPIles. Telephones. . ' fF' Send stamp for catalog. 
M IA N U S  ELEC.  C O . ,  Mianus.  Conn . 

BALL BEARING AXLES AND RUB-
her 'l' i res.-A paper read before the Carriage Builders' NlI.tlO llal Convent ion, Phi ladelphia. October, JS9<l, show
in" the advantae:e to be der i ved from the use 01' ba l l  
bearings and pneumatic t ires in roRd vehiclps. Con
tamed 1 0  S C I R N T I F I C  A M ERICA N S U P P L E M ENT. No. 
99�. Price 10 cents. '1'0 be had at this office and from al l  newsdealers. 

CENTURY MACHINE COMPANY, 
.. 1 6  \Va"t IIrondwoy, !\ aw YOl"k. 

f'Almplete outfit of modern machinery and tool •• 

Lamp, electric arc, J.  A. Mosher . . . . . . . . . . . .  582.664:, 582,665 
Lantern, E. It"'erriss . . . . •  . . . . . . . . . . .. . . . . . . . . . . . . . . .. . .  582,728 
t:r��:-¥>.<i.Lit����:: : : : : : : : : · : ·. ·. : : : : : : : : : : : : : : : : : :  �:� 
tm���r ���t��i'\M�f.aratus. C. Boutheon . . . . . . . .  582.774 
Lillht. See Headlight. Searchllgbt. 

You Want to Learn �i::{er:!����
e
l��k?

u
�:::r

u
l��t�
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E¥e��

I
;ioCk: 58

2.735 

all about mechanics-about tools and their 
many uses ? Then read "A BOOK OF TOOLS" 

A BOOK OF TOOLS Is the most 
complete catalogue ever Issued. 550 
[!,�;:s ::'e

d
gi��'i:: 

2.tnl illustrations. 

A copy of this book sent. postpald, 
to any aildre.s on receipt of 25 cents i ll  stamps. 

Lock. W. H. H01l'rnann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.741 
L���in�il�e �'l.n!::r· Vi: A" ·ii"ii<io:w: : : :  : :  : : : : . : : : :  �:� 
Logging apparatus. G. S. h·outs . .  ; . . . . . . . . . . . . . . . . . .  582.732 
Loom sbeddlng mechanism. 'G. Ii .  Hutchins . . . . . .  582.004 
Loom warp stop motion. W. F. Draper . . . . . . . . . . . . .  582.001 
Machine for making constructive parts. Tlmm &; 

Krummel . . . • . . . . . . . . • . . . • • . . . . . . . . . . . . . . . . . . . . . • . .  l)82,887 
�:fc�

o
��x 

A,;� 1,;���":;';rlo:':,;ioi-:' combiiied': "j: 582.
836 

Vorel. . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  582.706 
Match safe. S. E. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.992 
Match safe. �'. A. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.775 
Measuring attachment for powder boxes, S. F. 

Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.972 
Measuring' vessel, registering, J. B. Engstrom . . . .  582,627 
Memorandum holder. Chenoweth &; Rogers . . . . . . .  082.719 
Metal wheel . F. Mester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.868 
Meter. See Current meter. Gas meter. 
��t'�!��I��P���!�i.�  .. �::�:�����: : : : : : : : : : : : : : : : :  582.71

3 
GHAS A STRELINGER & CO Mould for relief ornamentation. W. H. Henay . . . . · " " " Mouldlnll device. mechanical. E. Millett . . . . . . . .  . .  

Address Box 1 2�, Adv. Dept. DETROIT. MICH. . lfgg �J����.b��r:::t· �:�ei�
l
.� .. �:. �: ����� Mortar mounting. W. H. Morgan . . . . . . . . . . . . . . . . . .  . 

WE NEVER HAVE 
· stenciled an order of galvanized i ron fal se 
to its gauge. Such orders go to cheap 

· mnker>, generally. of course. 
Apollo Iron and Steel Company. 

Pittsburgh. Pa. 

St · SI08IG ( 8ITT (81 · S1 
S E N D  $ 1  FOR SAM PLE CELL. 

T H E  WILLA R D  E LECTR IC & BATTERY CO. 
C L E V E LA N D O H IO .  

N I C K E L  AND 
Electro- Plati ng 

Apparatus and lIateriaL 
. T H E  

' I anson & VanWinkle  
Co., 

N" e,,·nl'k. s .  J .  
136  Liberty S t  . •  N .  Y. 

35 &; 87 S. Canal St • •  
ChICllllO. 

'rHE TIN PLATE INDUSTRY IN THE 
Un ited States.-A n  tnterestiDK puper. showiD,R' the e x ·  
traordinary deve lopment of t h e  tm plate industry in 
this country. Rnd tbe serious competi t ion into which i t  
is now entering with the Brit ish i ndust.ry. With 18 1 1 1us. 
trR.tions. Cont l . i ned in SCI KNT I F I C  A M ERICAN S [J PPLE· 
M E NT. Nos. l O I 9 . 1 0�0, 1 0 2 1 .  1 0�2 ILnd 1 023. Price 10 cen t s  each, or 50 cents for the series. To be bad 
at this office and from aU newsdealers. 

Motor. See 'ridal motor. Water motor. 
Muflle furnace. A. M. 8eam . . . . . . . . . . . . . . . . . . . . . . . . .  582.848 MU81cal Instrument. P. Lochmann . . . . . . . . . . . . . . . . . .  582.866 
011 sub.titu te. W. J. Reynolds . . . . . . . . . . . . . . . . . . . . . .  582.686 
Ore concentrating and milUng machine, J. Mc-KiJiUOIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,669 
Organ action. electropneumatlc. H. E. Hobbs . . . .  582.918 
Oven, baker's, R. Lehmann . . . . . . . . . . . . . . . . . . . . . . . . .  582,752 
Padlock. E; T. h'ra1m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.632 
PadloclC. permutation. R. Kil1ll' . . . . . . . . . . . . . . . . . . . . .  582.650 
Paper board, machine for making, O. E. Groll-

dahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.734 
Paper holder and cutter. D. F. Walker . . . . . . . . . . . . .  582.837 
Paper making machme. G. S. Witham . . . . . . . . . . . . .  582.802 
Paper registering machine. T. C. Dexter . . . . . . . . . .  082.812 
Paper scoring apparatus, Robinson & Chamber-

lain . . . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.878 
Partitions, operating mechanism for rolling, G. K. Monroe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . .  682,999 
Pe:.1 fountain. M. T. Hom . . . . . . . . . . . . . . . . . . . . . . . . . . 582.921 

�rangr:�\�r �tg���d too���:.':t�
r
l:"W: 'Norcross �:� 

Pianos, attachable pedal for combination, N. D. 
Ho.ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.6(7 

�lfi ���grn�: V:"J:w�;e;,: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:ru 
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Ings &; CoIIln.. . . . . . . . . . . . . . . . . . . . . . .  . .  . .  . .  . .  . .  . .  . . .  582.004 
Piston. E. F. Peacock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1>82.763 
Platform. See Adjustable platform. 
Plow and seeder. combination. J. M. Mills . . . .  . . . .  582.870 
��r.,u���ft����'!,til:,I��t� U.·��e:'o::: :':����� �:� 
Pole safety and antirattler, combined, V. Hart-

man . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,738 
Polishing compound. H. I •. Haa • . . . . . . . . . . . . . . . . . . .  582.7;16 
�gll��i�:��\�'}��ctw.�·.������: : : : : : : : : : : : : :  �:7£ 
Pot lifter. C. E. Campbell . . . . . . . . . . . . . . . . .  � . . . . . . . . . .  583.012 
Pres.. See Baling pre.s. Printing press. 
Press board. tallor·s. �'. F. Rutz . . . . . . . . . . . . . . . . . . . . .  582.955 
Printing machine. J. J •. Firm. . . . . . . . . . . . . . . . . . . . . . . .  582.631 
Printing machine. M. Vlerengel . .  . . . . . . . . . . . . . . . . . . . 582.888 
Printing machine. rotary. C. A. Pinkham . . . . . . . . . . 582.682 
f'rinting machine tympan mechanism, L. C . 

Crow .. ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Printing plate. B. F .  Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . 
���flE.

r��\v����:.I
.
i���.� •. �:.�:.���::: : : : : : : : : :  

Pr0r,ulslon. boat. M. H .  Davidson . . . . . . . . . . . . . . . .  . .  
P

Ulo'ird �°tjl';;i .t.���.s.�I.t.t.i��. :������ .������: .�I
�.-. 

Pump attachment, W. S. Larsoll . . . . . . , . . . . . . . . . . . . . 
���c�, r�::�8 sa�3

e
���:, 

F���bined: ' P: ' jjro&d� 
books . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.618 

��:!I:: Y.·k t
e
:��rviii.;: : : : : : : : : : : : : : : : : : : : : : : : : : : : :: �:m 

Rack. See Towel rack. 
Rail bond. F. H. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rail bond, electric, G. H. Scott . . . . . . . . . . . . . . . . . . . . .  . 
Rail , separable, W. H. Dotter . . . . . . . . . . . . . . . . . . . . .  . 
Railway cro@sing, W. D. Roeder . . . . . . . . . . . . . . . . . . .  . 
Rai��'it:::i:.����� ��� . ��������1.� . ��.����.�'.�: .�:. 582,915 
Recorder. See Time recorder. 
Rellecting device. J. P. Dromgoole . . . . . . . . . . . . . . . . .  582.724 
Rellector. adjustable window. C. O. Frostenson . .  582.856 

A F I R  E !.-# �:f�
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������� �.
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������ •. �: � .. ��.r.I���::::::::::.: �:� 

Riveting machine , T. J. Winans . . . . . . . . . . . . . . . . . . . .  582,839 H O U S E  
Put It out yourself. quickly, ell'ectlvely 
by using the . • • • • • • 

Stempel  F I R  E Extinguisher. 
r:':f�nd'���nd�!\,'i!-oY.°ib�
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to 300 Ibs. and fully warranted. Adopted and 
Indorsed by le�llIjli':.'!r���[:;,�iar8 free. 

nu Filb:"[ �t.�EN���J.i'. IPhiD, I'D .  

I P R I N T 
M Y  

O W N 
Cards, c l rcu· 
lars.  with $ 6  
Press and save 
m o ney. 

1I1ake money prlnt-
��N fi!�,::,�he;�nt�U� 
newspaper. Type 
setting easy, printed 
rules. Send stam P ��r 

���
al

��:
i
i
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the factory. 
KELSEY &; CO. 

Meridec, Conn. 

ACETYLEN E GAS A:N D CARBIDE OF 
Cu.lcium.-A I I  Ubol1t the new l 1 1 um lnant, i ts QU l l l i t i es. 
chemistry. pressure of l i q uefact ion, its probable futll�e. 
exper iments pertormed with it. A m08t valuab le series of artiCles, I! i v i n�  In complete form t.he lJH.rti cu lnrs of 
t h is !'ubject. A ppnrntus tor makina' the gas. ContRtned 
III SCl EN'rl FlD A M JI! H I C A N"  SU PPLlIlM JI!N'f. N o�. 9ft� .  
1 004, 1 007. 1 I1 1 �, 1 0 1 4. 1 0 1 3 , 1 0 1 li.  1 02 2 .  
1 0 3 ;)  a n d  1 0:JN. 'rhe most recent n.ppuratus of s i ru .. 
p ie and more e laborate type described and l l iust.raled 
in special acety lene 8upplemel lt. No. 1 0 !) 7 .  PrIce 10 
cents euch. '1'0 be had at this office and from ul l  news
dea l ers. 

Rivetin� machines, antomatic feed device for. J . 
Temler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.704 

Rock or ore crushers, gyrating shaft for, C. A. : 
Burns .  . . . .  . .  . .  . .  . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  58"2.846 

�g�tla�����:ki�
u
8bg. �I�h .�.�?:.���.��: : ::::: . :.: ��:m 

Ropes, device for adjusting and holding, C. Van 
Derzee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.768 

Roundabout. W. E. Meissner . . . . . . . . . . . . . . . . . . . . . . . .  582.756 
Sash fastener. L. S. Hanson . . . . . . . . . . . . . . . . . . . . . . . . .  582.6(1 
�::li��!:!�I:!����tfe��

e
p .. i;,i.;,:::::::::. ::::::::: �:� 

Search IIllht. electric. S. W. Rushmore . . . . . . . . . . . . . 582.69i 
Seeds, machine for treating, Nilsson & Tbermle-

nius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.873 
Separator. See Grain separator. 
Separator. A. V. Abbott . . . . . . . . . . . . . . . . . .  " '  . . . . . . . . .  582.892 
Sewing machine, double chain stitch, A. Rontke. 

582,,691. 582.692 
Sewing machine hook and eye holder. W. M. \.ior· 

se�i��l .jriaciiine 'io()per" operating' 'mechaiiism; 
58
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,
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4 
Bouton &; Varnum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.716 

Sewing machine presser foot. Smith &; Shatford . .  582.701 
Sew

J��i:
a
i:;�

e
:x �����d�

t
�� \t��:�rI���. ����.��� 582,79'l 

Shade Ilxture. E. F. Hartshorn . . . . . . . . . . . . . . . . . . . . . . 582. Td9 
Shears. See Hoof shears. 
Sheet metal cleanlnll machine. C. C. Roberts . . . . . . 582.952 
Shuttle box. J. A. Claus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.981 
Skate. J. Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.909 
Skirt. shirt waist and belt supporting attachment. 

combined. M. B. Hammond . . . . . . . . . . . . . . . . . . . . . . 582.737 
�!:'!�hlig��·l.'"lizEi<iridii.;: . : : : : : : : : : : : : : : : : : : : : : : :  ::: �:t� 
Soap cup or holder. J. B. RiehL . . . . . . . . . . . . .  582.688. 582,r>89 
Soaring machine. O. Chanute . . . . . . . . . . . . . . . . . . . . . . . . 582.718 
Speed Indicating alarm. L. G. Anthony . . . . . . . . . . . .  582.911 
Spool holder. T.  Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.770 
�f!),����ie�":a�.

u
:r.��lJ,';..��'::�.����: . . . . . . . . . . . . . . .  582.900 V8 U U S E 0 R I N O S T O N  E S ?  �tt
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h· 1,J';ew. A' Hld�r��� ·i>iii.;,;"or: : : : : �'.� [f 80, we can suppiy you. Al l  stzes � 

1I I 0 1 i 1 l t f' c I  and I I 1 1 I 1 1 U I I I l I I- c i .  always ��:�J� b��d�::�p
atr�r�:���nlJ: ��8���u:iaiid: · ·  582,749 

:�!i��t�
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gf

c
:ele:J::���sr�/!\���e� Steam bOIler. E. J. Moore . . . . . . . . . . . . . . . . . . . . . . .  . ,  . . .  582,9B9 

clal purposes. pr Ask 1m" catalouue . Steam boiler or Ilenerator. J.  Keane . . . . . . . . . . . . . . . .  582.700 
Steam eniline. Shell' &; Rig"s . . . . . . . . . . . . . . . . . . . . . . . . . 582.R:12 Til e c :  I . " V J.: I . A  l'i II �'l' ( I !\ 1<: C : O .  Steam Ilenerator. D. S. Worden . . . . . . . . . . . . . . . . . . . . .  582.968 

lid TIoor, Wil.hire. Cleveland. 0 ,  Steering gear. ship. F. E. Kirby . . . . . . . . . . . . . . . . . . . . . . 582.931 
8tereoscope. H. C. White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.710 

S tI m bl II II E D C E  TOO L S-e" fa e ae nts, �o S, are often nearly rnlned by using a grlnd

'I" b II JI stone not adapted to the work. Our 

Stereotype matriceo. method of and·apparatus for 
Sto�����m�e'!,

n�o��i�r:.�;,�. :,. Southgate . . . . . . . . . . 582.833 

Rtore service apparatus. 1. H. GoodfeIIow .. 582.784. 582.785 

",u ts an" uoroscopts quarries prod�ce a large variety of grits 
suitaole for IO"mdlng any too!. W" Send for catalogue A. 

:J!III!I�iI"i:. "'watt & I.e",l .. Co., Successors to 
.. G. A. Fret &; Co. 11 Bromfield St. Boaton 

w� � ;:.,� :::::' .= :::;=�. 
C ; Jl A F 'I' O N  STO l'i E  C O M PA N Y , No. SO River Street, Grafton, Ohi o .  

S!,ove. M. Sullivan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.767 
Stove. combined heating and cooking. M. &; W. N. 

Rtehle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5Il2.703 
8tove. oil. Adler &; Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.842 
���:gl&: i�\�JMe.\. ���i,;g':::::::: : : : : : : : : : : : : : :  �:=: (ConUnued on page 351) 

PROPOSALS. 
N��M�t:Jr!J�fi� ��Wrg:: ! Nr.'t:y 1��ki897. 

Propo.als wlII he received by the Commlsslonere 

Flo.
t�� �i::'m:ea;:,t 

s����:N��¥;r:����::-t �n:.;�!o�� 
In the afternoon of Wednesday. June 9, 1897. en
dorsed " Proposal for Construction of Foundations 
of Brooklyn Tower of new East River Bridge . "  for 
furnishing the material. for and constructing the 
foundation. of the Brooklyn tower of the New 

fl';;�h �����y�I�Jf:'d�� g� ���k}:�. ��o!.c��r����� 
with the proposed form of contract and the plans 
and .peclflcatlons therefor. All hlds shall be In
closed In sealed envelopes. addressed to A. D. 
Baird, President of the Board of Commissioners of 
the New East River Bridge. and presented to him 
on that day and at that hour at said office. and 
.uch bids will be opened In public meeting by the 
Commissioners on that day at 2 o· clock. 

Copies of the specifications and the general draw
Ings of the work. with the proposed form of bid 
and contract, may be seen and further informa
tion will be given at the ofllce of the Chief Engi
neer. No. 84 Broadway. Brooklyn. 

Proposals will be made upon a form provided 
therefor. and only those proposals will be con.ld
ered which are complete. In proper form. comply 
with the reqUirements herein stated. and are of· 
tered by parties of known reputatlon� experience 
and responslblI lty. 

Each hldder will be required to depo.lt. with 1118 
proposal, In the office of the Commissioners, a eer-
tlfled check for $5. 000. pal able to the order of 
Richard Deeves. as Treallurer of the New Ea.t 

�i:;�tI��I�e hT�m�t���o���·ira�� r;c��lt6Il�� �� 
cepted. 
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nexed to the propo.ed form of contract. with two 
approved .urettes or an approved Surety Com
pany. conditioned for the prompt and faithful per
formance of the contract. and Its covenants and 
the work thereunder. 

The Comml •• lonera re.erve the right to reject 
any and all of the propo.al. offered, and to accept 
any propo.al offered. 

ANDREW D. BAIRD, Prelldent. 
F. B. THURBER. Secretary. 

Shorthand by' M a i l �:����t!Iu!=�.:1� 
lesson Free. Pottli lShortband College, Williamsport, Pa. 

. S � C R ECV I1:: U A R A N T E E D .  IkUeW,., llfqulppil<1 for Iil l  �Iasses of wurk. 
J. C. SEYL, 181 MadIson St., CHICAGO. 

I C E ill ." V H I N m,. C O I" I \ �. E n tr l n e � .  IIt·f·,.. ... · •• 
n n d  Rott l .' ''IlI' lUach in tOr)· .  THE VILTER 
MFG. CO., 89!l Clinton Street. Milwaukee. Wis. 

F I N  I S H  E D ��:l:�t l[r::�:;;rfoava";;:! 
CAST I N C S fact'llh"er8. H. H. FRANKLIl'o 

MFG. (;0.. SYRA CUSE. N. Y. 

�i:eiC,*e TY PE WHEELS. 'M"ODELI I..I!XPERIMENTAL WORK.IMAU.RWHrRER'f NDVELTIEI • E.TC. Maw YD aTEftClL .GRllliI loa NAUAU BY N.Y. 

CONTRACTS WANTED. 
To manufacture Hardware Specialties. Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine. WI .. 

BAND  FASTENERS ��: ���� 
A .  P.  D IC K EY M FG .  CO . , R A C I N E .  W IS. 

STRONG CASTINGS. QUI(I< OELIVERY 
PATTERN WOl<'K TO Ol<'O£R ACME MALLEABLE IRON WORKS .BuffAlO .N.Y 

W I LLSON CAR B I D E  WORKS g>-J��'Wam�!; 
of 200 lbs. 115 f. o. b. New York. Including iron case 
packages. Patentees and manufacturers for export. 
Ofll.ce 20 Malden Lane, New York. 

VOLNEY W. MASON & CO. ,  

Friction Pu l leys, C 1utches & E levators 
P R O V I D E N C E  R. I .  

Experimental & Model Work 
(](r8. aM advice free. Gardam &; Son, 45-51 Ro.e St.,N. Y. 

TO INVENTOR S ! :,
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Malllitacturer. of Toys. Games, and Noveltle., 451� 
We.t 125th Street. New York. 

� .. � T ELESC O �A��- G U ;  
.'_� W &  D , M O G E Y 

B A Y O N N E  C I T Y N ,J  

W O O D E N  T A N KS. 
F�u��
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s. 
La. Red Cypress Wood Tanks a specialty. 

W. I': . ( 1 ,\  I . I IW ln . 1 .  ( : 0  . .  
21 7  E. Maln Street, LoulsvlIie. Ky. 

A C E N T S  
SALESMEN ON SIDE LINE 

WANTED FOR 
Fllleld Automatic Drill Feed and Pressure. 

For Use with Hand Braces. DIsplaces Ratchets. 
W. L. S�f¥Hn:

an w1r:t�'!f ���'l! ���Sl'\; iln. , Pa. 

SC"lentl"fl"C Our cataloll'ue !!i .  I s  .ent free for 
the asklnll. It lists books per-
�ln;n��:h3lb:

h
�.JC�';,�

c
�':iad� B k reference by those desiring 00 S electrical. medical, enlllneerlDll

1 sclentillc, mining and technlca 
books, which we sell to every· 

body at W�!'i.�':.���:· Ward & Co., Chlcna-o. 
He(ulquartl!rR lor 

D U M P I N C  HORSE CARTS . 
Wide and narrow tires. 

Low rates of freillht from 
our works-·I'al aIIl Y ,  1 ' 11 . 
to  al l points. 

H O B S O N &: CO. 
No. 4 Stone St. ,  New Y o rk 

© 1897 SCIENTIFIC AMERICAN, INC.



NOW ON THE PRESS. 

4 � lnexpensive 
Country Homes." 

A handsome cloth-bound portfoliO of 96 PBlle3 11 x U, (Y.)ntaining more than 40 desiR'ns, with Boor plans of practical. tasteful . and comfortable colonial, seaside and suburban re!' l dences, ranging in cost 
From $1 ,000 to $5,000. 

Stove scraper and brush . combined. W. J .  ! Crut.cher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.983 ! Strainer for tea or colfee pots. detachable drip· I less. �'. P. Boland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.845 I 

�t't�Cu��:��'l��s��s:c��r::�aieri&i8 ' wid' oii� 582.705 1 jects from. W. McGre�or . . . . . . . . . . . . . . . . . . . . . . . .  582.828 I Suc'ker rod cleaner, J. H. (jibeon . . .  , . . . . . . . . . . . . . . . .  582.638 1 Supporting stand, sectional, J. W. Beaman . . . . . . . •  582,ma , Surgical absorbent dressing. R. W. Johnson . 
582.925. 582.926 Switch. See Electric switch. Tag. key. D. C. Nlckerson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.671 Tanning, method of and apparatus for, E. Worms 582,891 Tapping tool. C. �'. �·ulmer. . . .  . .  . . . . . . . . . . . . . . . . . . . . 582.73.1 Tea or coffee heater, A. A. Graham . . . . . . . . . . . . . • •  , . 582,858 'l'eo. or coffee pot stand, L. S Lefferts. . . . . . . . . . . . . .  582,751 'l'eeth, apparatus for forming gold crowns for, E. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.872 'l'elephone toll apparatus. �'. M. Archer . . . . . . . . . . . .  582.714 Telephones, phonographs, etc., receiver for, C .  W. Dennis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.001 Telephoning from cars, M. Garl . . . . . . . . . . . . . . . . . . . . . 582,913 

These designs have been carefully seleeted as exam- �tWr�g�Jli�g�.::�ii���r{fng: if: iN: 8'later: : : : : : : : : :  �:llil pIes embodying the best elforls of architects scat- 'l·hreshold. stormproof. J. M. Phillips . . . . . . . . . . . . . . 582.1i8O 
tered over a wide section of the country. thereby �:i��T�6':�r.l}: �;. it�����Po�'l!�: ·:::::::::::::::::.: �::i aITordlng a great. variety of designs. All of the 'l'le plate aud rail clamp. combined. L. B. Week •. f>Il2.7W 

i l lustrations are balf-tone reproductions from pbo- �i!:e t:�o8�����.;!r'k�a:'���iW: ii."eene: : : : : : : : : :  �i::1 
tographs of tbe comDleted dwellings. Tbe location Tinware. bottom for antirust. J. R. McI,aughlin .. 582.758 of the dwellings, the cost, the owner'. and architect's Tire. pneumatic. J. Pearson . . . . . . . . . . . . . . . . . . . . . . . .  582.830 
Dame and addre�s are given, and a description of Tobacco machin�, �lug. C. R. Mahone . . . . . . . . o . . . .. 582,657 

t he  bulldlnlZ. thus enabllnjl, If desired. a personal ' �onf."' Wi,r· �arb g"E"&, i:)' i:\, S . . . . . . . . . . . . . . . . . .  �.�� 
Illspection of the d weillng or correspondence direct 'l·g�elc��k. 't &nPaxton . . .  : . .  : . . .  ';�����: ::: : : : : :: 582:b7U 
wltb tbe arnhltect. Toy firecracker cannon. E. H. Rooney . . . . . . . . . . . . .  582.693 

��!c:Fa:t':;n:.: Y.·J��e:lris: : ·. ·. : : ·. ·. : : ·. : : : : : : : : : : : ·. ·.:: �:� 
Arch itects. B u i lders. and those Intend i n g  to b u i l d .  Track crossing. S. H. Stupakolf . . . . . . . . . . . . . . . . . . . . . . 582.\� 
��� :;_�::::., ���:sdl����:!::�!":�o::n��o':: ���Rey�:Te��fct�!Rw{y�ys�ru.·Short . . . . . . . . . . . . . . .  582.&� 

portfolio, �'or sale by all newsdealers throughout ��g�:h.w�:ecif�d\��i�\�r. c. Holf . . . . . . . . . . . . . . . . 5>12.8(;:/ 
tbe country. Price $2.00, by mail. postpaid. 'l·rowel. plasterer·s. Wilson & Ashworth . . . . . . . . . . .  583.006 
p-aur catalogue, containing OOokB for ,At"ch'wts and 

'l1u�:Wf��8������ . .  ��.� . .  ���.���.�������: . .  �: . .  �:. 582,848 
Builders. mailed free on application. Tng for harness. thill. J. W. Salzman . . . . . . . . . . . . . . .  582.880 'l'urbtne, elastic fluid, C. G. Curtis . . . . . . . . . . . . . . . . . . 582,720 

MUNN & CO., Publishers. Tnrnlng and boring machine. P. �·oss . . . . . . . . . . . . . .  i>8.1.010 
��g� �������;ga����lr.:',: �aPtin�."I�;ir,;;,iiinii �:I.t1 361 Broadway, New York City. 'l'ypewritinjl machine. T. C .. hill . . . . . . . . . . . . . . . . . . . . . 582.Bll! 

Deer Park 
O N  T H E  C REST OF T H E  ALLEGHAN I£S. 

( M a i n  L i n e  B.  & O .  R. R . )  

SEASON OPENS JUNE 2 1  st, 1 897 
SUPERB HOTEL AND COTTAGES. 

For rates, rooms and otber Information apply to D. C. JONES. Manager. B. & O. Central Building. Baltimore. Md . •  up to June 10th ;  after that date. Deer Park, Md. � �!!P !Ete�!P.V��t in two minutes. Eme�ency . =��g�� \"&!h"4:-a ways 
Complete. ready for use. with . . cord and plujl. Give make of lamp socket and voltage. 

A M E R I CAN E L E CTR I C  HEAT I N G  CORPORAT I O N ,  
BRANCH OFFICES : GENERAL OFFICE : Havemeyer Bldg., New York. Sears Building. Monadnock Bldg .. Chicago. BOSTON. 

M A N m'AC'I' URE UF B I O Y C LE 8 . -A very com pre h e n s h ' e  article U lv inJ! the detai ls ot con .. 
strllction of e v ery part of these vehicles. With 15 e n �  �rnv i n�s. Con tH. l I I ed i n  SCI ICNTIJI'IC A MElli  C A N  SuP. I' I . '!:»  E ,, ·r. No. ! I O S .  PTlce IU cent.. To be had at Ihie ottice and from a l l  oewsdaalers. 
A HANDY D ETAOHABLE GR INDSTONE As shown In cut, this IZrlndlnll attachment when fitted to our Universal R"palr lIlachine, Is a great boon to mechaniCS and o.thers. '1'he h ijlh lU'ade Eme�Wbeel I s  

5 In .  in diameter. ! In .  thick and Is geared to a out 1,500 r e v o l u t i o n s  per minute. Grinds sickles. plow points, 
��r��:: :�dtl��r' o��:�t e���':i tools. Very dnrable and will last as lonjl as tbe ordinary grindstone. ur- Send. for Illustrated Catalogue .. S. A." 

BLOO M F I E L D  M F G .  CO . .  B loomfield.  I n d . . U. S. A. 

CROOKES TUBES AND ROENTGEN'S 

r��o�����lf3�o����e 
t��:sP!(�%�arc�yot�:��,��f��d 1" abo u t  Crookes tubes_ SC I E N T I F I C  A M R H I C A N  SUPPI.E

" " "T. N o  • •  1 � I .  1 89 . �3S. 2 4 3 .  � 4 " .  1 9 � ,  ' 9 ;) ,  
!l 0 .' .  !I S O ,  1 0;) 0 .  1 0 ',} 4 ,  1 0 6 ;) .  1 0;)6. 1 0;)', also 
SC (l C N 'f I F I C  A l\I E I�IC A N .  Nos. 7. �. 1 0  and 1 4 ,  vol. "". The�e profu�e l y l l l nstra ted S [ J p p r� E M E S'fS con tai n  a most exhaut!t ive �eries of artic les on Crookes tubes and the exper j men t �  uerformed w i t h  them. A mong t,hem w i l l  be found Prof. Crookes' ear ly )ecture�, det: l i J i ng very 
����h t��ee��';i:�:��S e��i���gS��!�it\�� t.rne :c?���c��� with Roentt!en's pbotolfl'sphy. Price 10 cents eacb 
'.'0 be hud n.t th is office and from all newsdealers. 

§ Drying matbintS for Gral� Sand. Clays. Fertilizers. Phosphates, ureen Colfee, Wet Feeds, tlalt. Sugar. Chemicals. etc. 15 Years In operation. Send Jor 6th 1I.lmtraUd ca�. �. E. W O U lt E L I  •• H a ll n i b a l ,  iU o .  

The Evolution 
OF T H E  

American Locomotive. 

Typewriting machine. E. N. Chamberlain . . . . . . . . . .  r.B2.98O 
f�f::.w�n! Wr�'iI'!::l�k�·. �: .��.��:::::::::::::::::: �:�ft Valve gear. enjline. H. C. Sergeant . . . . . . . . . . . . . . . . .  582.881 Valve mechanism, T. Officer . . . . . . . . . . . . . . . . .  582,943, 582,944 Valve. safety. �'. H. Slluer . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.956 

� �tr�r:.I�. 'i?;��i�r .��.�::. '. ':. ':. ':::. ':::. '::: . . : ... .. '::.: : �:ru Vehicle. wheeled. Schellack & Ridenour . . . . . . . . . . .  582.957 VelOcipede, marine, L. V. Moulton . . . . . . . . . . . . . . . . .  582,006 Vessel , armored, E. M. Johnson . . . . . . . . . . . . . . . . . . . . . 582.648 

;:fggo�;hmfi�f!er�c::.�eiima�: : : : : : : : : : : : : : : : : :  =:� 
;::�l�� ����i,nJ. �����'. ��?�� .�. ����.�.:::::::.: }::� Water closet. C. H. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,827 Water motor, W. J. Benning . . . . . . . . . . . . . . . . . . . . . . . .  583,om Water wheel vortex chamber. duplex. E. R. Stil-well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.962 Whalebone. manufacturing a r t i fi c i a l. J. A .  
wh��y.w��!eMeiai ·..;..·heei.' · · · · ·  . . . . . . . . . . . . . . . . . . . . . . 582.980 

Wick raiser, E. If. Cabezola . . . . . . . . . . . . . . . . . . . . . . . . . .  582,777 

;i���� ��r:�gin�n�?����Fuiiagar : : : : : : : : : : : : : : : :  �:� Window safety jlu .. rd. H. C. Pigneron . . . . . . . . . . . . . .  582.881 
;t�:�:trl1�'i\��ein�ch����hJ�: ·�'e·der·.· . ...... .. .. .. .. '.: : �:� Wire winding and distributing machine, G. A .  Feder. . . . .  . .  . .  . .  . .  . .  . .  . .  . . .. . .  . .  . .  . .  . .  . . . .  . . . .  . .  . . . .  582. i27 Wrench, G. S. Dobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,622 Wringer. See Mop wringer. 
yar�r�h:�g�.ax�;:���:3:o.���?���� . �������l� 582,8i7 

DESIGNS. 

Bicycle chain rivet. C. E. Test . . . . . . . . . . . . . . . . . . . . . . . . 27.066 Bicycle stand. O. Seely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.072 

��';�l.al�t'.rlta�·d�����: : : : : : : : : : :  : : : :  : : : :  : : : : : : : : : : : �:� Carpet. W. L. Jacob)' . . . . . . . . . . . . . . . . . . . . . . . . . . 27.0Il4 to 27.1ll6 

g:::g��: t �: ���;,: : :  .. : : : : : : : : : : : : : : :  .. : : :  .. : : :  .. �:��.�� �:� Fence f!tay. P. Frantz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,073 Glass d.sh. W. C. Anderson . . . . . . . . . . . . . . . . . .  27.000 to 27.063 

1��k� 1!"��'eJre�a:,a��B: POli8.r·d : : : : : : : : : : : : : : : : : : :  �:gfg 
�����'h����J�.�.�.K:,.'!'J'��'i,';;s;,ii ·::: · : : : : : : : : : : :: il:m Music box cover, G. A. Brachhausen . . . . . . . . . . . . . . . .  27,008 

�l� t�:�r��W".;s���?���: : : : : : : : : : : : : : : : : : :  : :27;656; il:l@ Sprocket wheel and chain guard. W. S. Noyes . 
Sprocket wheel and chain guard. H. H. Rount;:�· 27

.069 
Surgeon's instrument, B. Scbeinkman . . . . . . . .  �.'?:?: �:� 
�a���I��.ili8f�et..':n�d�: .:.���: : : : : : : : : : : : : : : : : : : :  �:Ws 

TRADE MARKS. 

�l���l�:: 1rl.f;���aa'!.�· iaiidem';; 'iilack' 'Manura;" 00.066 

Bic;�f!�;\��c���D:Ii.d:etiiB·ai;d·VeioCiPede8: oeiitii 30,067 
& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00,068 

�it�J�������:��ic�·a�g�ft�raiiv;,8·.·jj.·i: ·si;,iiiz �:W cement. liquid or viscous. NatlOnal Specialty Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.045 Cheese. Muir & White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.062 
ggtl"O'hs��T���.t��. �.����:�':t16omj,any:::::::::::: �:Wl Drug chemical of antipyretic and anodyne charac-ter. W. N. Richardson & Company . . . . . . . . . . . . . . . 3O.0n Flour, rice, meal and grits. Texas Star }I'lour Mills. 30,000 Flour, wheat. E. O. Stanard Mlllinjl Company . . . . . .  30.059 MachInery and engineering or mechanical ap. paratus and contrivances, Meldrum Brothers . .  30,069 
�li:'s�I:�lr.rg::J' t��I���P�in'.i �ol¥�go� �fa':UfaC: 30.065 turinjl Com�any . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.064 Po.wd.ers for tollet use, perfumed. V. Klotz . . . . . . . . . 30,044 prlntIn\l!resses. cylinder, Miehle Printing Press 
RUX! b8���a��Ji��0��:n���loD .. 'iiu�ber ' Shoe oo.aro Com paw. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.031 Sausages, . Passarella. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,M3 Shoes, men's, boys' and youths'. Royal Shoe Com. 
Soa���&mi;lexioii: G: 'C: ·Barcia;:::::::::::::::::::::.: �:� Soaps and washing compounds, Kendall Manufac. turing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O.!M2 Starch. E. R. Durkee & Company . . . . . . . . . . . . . . . . . . . .  30.061 Sugar, American Sugar Refining Compan� 
Sugar, sirup and Dlolaf:ses, Grace & I�e Blanc�.�� �:� Tinctures, ext.racts, Ointments, salves and cough 
Tol:cerioa���oc�:a�:tt::' �: t�s:efI�g�w�ft�: : : : : : :  �:� Tobacco and products thereof, including insecti. 

��r�'e:?e�gb��Cod�:�:goa:s�g:h:�derp:!�r�� 
T n�ompany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.0IU. 30.035 
T�ni�8���:e�' �il���¥8: ' oiriime'Iits . and ' iioof 30,038 

dressiugs. G. H. I,.rommann . . . . . . . . . . . . . . . . . . . . . . 30.040 

PRINTS. 

U Cream of Roses," for cigars, American Lithographic Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 " Moresque," for Cigars, American Lithographic Com-
By HERBERT T. WALKER.  . . pr..��iioii:.; for;,iiiars; America;,·iiiiiog,:aj,iii;,coni_ 48 This serle!! of articles on tbe historical development of ' . . pany . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . 49 

the Locomotive in America i8 unique. The author I St�i"i�.�'.': .���.�����.�,. ���.�I.�� . .  l.����.�����i.� ���: 50 Is a member of the National Railway Museum I Committee of England. and speaks with authority . A pri nr "d copy of the specification and drawing of 'l'll e series is i l lustrated wir.h 8 choice collection of �A��lcta;�;:�ei1sf3.e.:.Y[tfe°��J::�e�r f��� Pt��n�Arc�r��� 
twenty -oue original drawinJZs of p:reat fidelity, the 10 cents. In orderi!lg please state the name Bnd number mllterials beina obtained by jlreat researcb .  This of the patent deSired. and remit to .Mnnn & Co . . 361 
impOl-tant series is published in SCJ ENTllI'lC AMER- ' :�::ew:�in1i[,:� J���ie����i��:r::J :;'I�t!>: t�:� where 
ICAN S (· P I' LEMENTS. t 1 1 �, 1 11 3. 1 1 1 4 .  Tbe 

Can adian parents may now be obtained b the in-set m81led on receipt of 30 cents. ventors for anL of the i nventions named in the fore-
MUNN & CO., Publishers, �fl�'::�tiJ.��� �g� ���{ :11ISt���i:l: :���.f '#!,:'}�� 
36' Broadway, N-. Y,�k City. Instrnctions address Munn & Co .• 3b'l Broadway . N ew • �- � , York. other foreign patents may also be obtalneo. 
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Cbt Wordtn fiitkory " 
• " Jramt Wbttl 

A perfect enshlon frame whlcb destroys all, vibration, 
can be taken apart and reassembled. and .\n case of fracture can be replaced by anyone. 

.A Simple, strong, and rigid connection. No brazing. Tbe strongest and easiest ridilljl wheel made. 
A H l l(l1 G rade Bicycl e in all Its parts. 
tbt Wordtn ljlckory 'framt £ydt Works, 

Syracust, n. Y., U. S. JI. 
THE BICYCL E : -1T8 INFL UENCE IN 

I Cb P k S ·  S ddl lI ealth and D i.ea8e.-By G .  i\l. ]l ll ' J l IJ IOIIO .  M . I>. A va l - �. ar • "rlnn• a � 
n a o J e  und a n terest l J lIl paper In Wh1Cll t h e filu bJect is ex.. � t' U '" 
�,�i;q��Vee�); �r��I�;�I�· rb�mp��s�!.� �lr?h!�ft:.ta;'.d�,�i:�S!�·�i U nequaled for Easy R i d i ng 
t h e  cyc le by persons d i�ea!!lt>d . Cnntu lDed in � (' J F. XTI F I (,  the Park. spring, the 
,\ &' 1'! .t 1 C A N E'UI'I'LEM K:"T, No. I I I O� .  Price 10 cents. Is relieved from In-To be had at thIS office and from all newsdealers. jar. which is the unpl988ant feature about cycling. SM ITH 'S 

ROLLER 
Spring Seat Post 

All Sizes. % to 1 3/16. 

No Rough Roads. 
Easy Seat. 

Sure to please. 
Price $'J,�II.  C. O. D . •  cbarjles prepaid. 

\! J) n ys' T " ial by depositing the price 
���rsf:';fo� e,.':t��'t'le�nl,: money refunded by prepaylnll return cbarges. 
JOS. N .  S M ITH & CO. 

30  Larned Street .  
Detroit. M i c h .  

"BROOKS", 
S P R I  N G  S EAT POST 

The Original. The Best. Thousands In 
use. Takes awa7 811 jolt and Jar. Fits 

any wheel. Can use any saddle. If your 
dealer don't have it, will he sent on trial, C. O. D. - satisfaction guaranteed. Insist; 

on haying a "Brooks" upon your new wheel. 
BBOOKS SPRING SEAT POST CO. IUO .arquette Building, .. .. • .. Chleago. 

GARFORD MFG. CO., 

Send for book "SADDLE 
SENSE " teUlnjl how to select and adjust a _addle. and our new catalog, 

EL YRIA, O H I O  

t1jP�O����!.i!!r!�!��M!�!:n 
not nsing. Age n ts Wan ted. Send for IIlnstrated Catalogne. 

wthoroe II Sheble, 800 Cbettaut St., PIdIMa., .. 

U WE U N DE RSELL ALL ! S O M ET H I N G N EW A N D G O O D 
� !.  I::'l:lt:. �':.(;)y�:;, If�\tts, : : 't:� !!��n�g���!.�orLE�h!!nABicN!lCD,es � "8 Edison Electric Motors, • •  1.110 . � . � 

�£  , .  H�li?��e������:&de, : : '  sll:mi ��l:i>!:,�?����e;JJ:,�t�e �� !��d::,<t,.�� ; .: Ele<1;ric Bells. finest, . ,  .30 ��v:,h::�k_br!!�i�'1:�� i;:�T:.!..r,,�sslble. 
i� Dry Batteries. best. . • - .26 I "Ir--="':"�:-:,:"" ... ------""---�Ih!. - • ur- Agents "'anted. : i Onr Bicycle Electric Light Is tbe Price $1.26. SeM for circular. Liberal i'll best thing that ever happened. discount to dealers. Manufactured by 
.:: ;a ur- Catalogue 2 cts. WALWORTH M FG .  CO • • 
OHIO E ) , E C T R I C  WORKS, C l eveland, Ohio. 20  O l iver  St . ,  Bosto n.  Mass . . U .  S .  A. 

SO S I M P L E  A C H I L D  CAN U S E  T H E M  

ii A q u e d ll c t  ;;treet,  

S U N A R T  
MA G A Z I N E  C A M ERA. 

F o l d l n K  C'lmeras. 

tt,lul,r&!. �,f!� 1!lJ',:1g:, �� 1% picture. $fl. ur- Send 2 cent stamp for illustrated Catalogne. 
SUNART PH OTO CO.  

ItOC I I M�'l'E n ,  N .  Y .  ci BRASS BAN D 
Instruments, Drums, Uniforms, Equip
ments for Bands and Drum Corps. LoW· 

< , ,; est prices ever quoted. Fine Catalog, 400 
' I l l ustratlons, mailed free " it gives B .. lDcl 
M usic & I nstructions for Amateur Bands. 
LYON &; BEALt 33-35 Adami JI-, Cb;cago. 

A LCO VAP O R  LAU N C H  

Motor controlled from bow. Valve movement 12 to L 16 to 60 ft. Launches. 'l'win Screws a specialty i 2 3, 6-7. 12. 14 and 20 h. p. No licensed en�lneer or- pilot reo 
�"a�g�j, .. SJ'reb<t,.:o�g,�".f:;a. jl��a.n!:�';e�?e ��::'o':. 

ur- SeM Ten Cents in Stamps for 1897 catalogue. 
Marine Vapor  E n g i n e  Co •• ft. J e rsey Av • • J e rsey C ity, N .J  

HALF A CEN T U R Y  U.I!' CYCLES. -AN in teres.tin� h i story, of the cyc le from ItS orif;!in liP to t h e  p'resent t Ime. '1 ne first crank-d ri ven b i c y c l e .  'J' h e  bone-shaker " a�d its s':1cc:es�ors. 'l'he tricycle. , 1' he modern whe��. Cyc le bUl ldms: a science. Points of  1 11 1 -p-.!.ol"ement. 1 he pneumat ic tire. A hand and foot c t' c l e  With 9 illustrations. Contained in SCJFNTIFJC A JII'I<R): 

�!S a���:;Lo�:'N�it)oJ :J ;'ewiJ��M�.cents. To be 

GROW STRO NGER 
in  B O D Y  and BRAIN.  
l�:'�c':S 

F L E E  R'  S t!l'�::�:.;, 
I U R U · K O L A I U M ,  for Brain Workers. gives Endurance tlteady Nerve. Good Dijlestlon. ere! ates Vigor. Ask !lour Dealer for it or Six Packages. by mall. �ii t : e n ts. 
Frank H. Fleer & Co . , 1 0 6 Chest n ut St., 

T H E B EST P EO P L E  R I D E T H E 6 "P22����" i& 
J. E. POORMAN, Jr •• 622 Race Street, C i n C i n nat i .  O h i o  

OASTI N G S  fine Iron, bras.8 and bronze for all pur-
W. G. Cre .. me��t��!"'tf�l3-,;,,�a���, a��!n��i.�� 

Fam i l y  Ice Mach ine  Itce, etc. , ln a f�w mlnutes. 'IO and up_. Filters, '1.26 and up. Cookers $1. Seltzaten ... o prepare one s self soda water. 14.50 and up. L. DERlIIIGNY. 126 W. 26th St .• N. \'_ 
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352 $ cituti f i c  �tlttti"lU. 
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C) J C J) n ' A R Y  R A 'I' E "' .  

I n s i d e  P a a e- ,  e n c h  i U !iil e r l i o ll - - .,. .:i  N"ll f !'l  n l i u t, 

H n e ";  l' u u e .  eA('h i u !ou" , t i o l l " - - - 8 1 . 0 0  n I i ll t' 
iTFor some clas!u's oj Adl'ertisements. SIJecial awl 

Hi{1her rates an req u i red. 
The above are charges per agat.e J ine-about eigbt 

words per l i lle. 'l'his notice shows the width of tbe hne. 
8!Hl is set in agate type. �;nJlraving8 may head adver
tisements at the same rate pt'f agate line, by measure
ment. 8.8 the letter pre8�. Advertisements must be 
received at Publication Office as early 8S '1'hu1'8da� 
morning to appear in the following week's issue. 

" magnolia"  
BEST ANTI- I FRICTION MET AL 

M A C N O L IA M ET A L  C O .  
2 6 6 '" 2 6 7  W E ST ST R E E T ,  N EW Y O R K  C ITY . 
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" Search=Light " 
Always Bright. 

The Leader ! 
A lantern that does not jar or blow out. 
Rdlecting surfaces are always bright. 
All riders say it is-THE BEST. 

FOR SALE EVERYWHERE. 

Bridgeport Brass Co. 
Send for Catalog BRIDGEPORT. CONN. 

At ! 
No. llI6. 

P · Bicvc1ea, W atcnea GUDa, Buggie8 H�,rDee8, 
SeWlDll :\[achineo8 Orgtull Pianos Safel',Tooil rICO Seales of :'111  vatietiea : 'lld lOCu other artlc!el U Lids free CHICA.GO SCAt" Lo . t:hlc:.go l i l .  

Tested and True. 

'l' h e  E a l!J i c !II t It l l l l l l i l l 2"  \\' Iu- e l  i l l . h e  \\' 0 "' '' .  

IT Send f or  CataloglU. 
THE BLAOK M FG.  00.,  

The 

American 

ERIE ,  PA. 

Bel l  Telephone 
Company, 

125 Milk Street, 
B oston, Mass. 

This  Com pany owns 
Letters-Patent No, 463 . 5 69, 
granted to Emi le Berl iner 
N o \'cm ber 1 7 . 1 89 1 ,  for 
a combined Te legraph and 
Telephone, covering al l  
forms of  Microphone 
Trans l1l i tters or  contact 
T elephones. 

.......... '.' ... 

25 Years' Experience :, 
��E:E;&{\: , t - o..\cjC\e 

';
;

;
�. 

targ�st 

manufacturtrs 

In tb� World � V tbt OIltts. r e lnakm ln 

ere s"" CAmOO U E FREE Jim"'" � 
Western Wheel Works, ��WAYWRK ; 

• , . ' . , I I I I I I I I I I I ' . , " " I I I I I I I I I I ' , . , I I I I " f l l l l l l l l l l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' I I I I I I I I I I U I . 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 . 

Rid� � Cb� � OIiO� ! 
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Strictly high gracle. . Features-attractive, prac
tical and substantial. Agencies offered 

for unoccupied territory. 
. 

Mrs. A. E. Rinehart, the Champiou Lady Century Rider 
of America. will ride an U Olive " during seascn of '97. 

To Bicycle Riders� ........ � 

WE MAKE OUR TUBE 
of FIFTY CARBON STEEL 

While WEIGHT FOR WEIGH�' In a Bicycle our FIFT Y CA RBON 8teel will last 80 long 

and T \\' E :-i 'l' l" - F I V E  C A R B ON Sleel will last only 80 long . • . • • 
N OT E  T H E  F U L L  I M PO R T  O F  T H E  P A RA L L E L  L I N E S .  

The comparison wblcb tbey grapblcally make Indicates the result o t  the prolonged Inve8tlga
tlons of the most practical experts of thA world. 

That the tests in our own laboratorv corroborate these results is merely so much to its credit : 
that the  same is true of actual trial on the road equally - proves the trial to have been made in  
bicycles of  correct desi"" and c('nstruction. THE FACT RE�I AINS.  

The margin of safety is greatly increased by the use of tb iEi  tube. Every bicycle manufacturer 
should use it i every dealer should insist on havinR it ; every rider should demand it. 

. Se ll d fnT C<l tfl lnu",. T H E  P O P E  T U B E  CO. , H A RTFORD. CON N .  

For 4 X S  Pictures. 

No. 4 
BULLS
EYE • • 

$12.00. 
As Simple as a 

Pocket Kodak. 
Loads in daylight with our li2ht-proof 

Film Cartridges. Fitted with achromatic 
lens, improved shutter and set of three stops. 
Handsome finish. 

EASTMAN KODAK. COMPANY, 
Booklet Free. Rochester, N. Y. 

r9DARAlLU (}H'BESLYt\(b 

STOOl PACKING 
Boiler Coverings, Millboard, Roofing, 

Building Felt, Liquid Paints , etc. 
DESC R I PTIVE PRICE LIST AND SAM PLES SENT FREE. 

H,  W. JOHNS M' F'G CO" lCO Wi l l iam St" New York, 

Bristo l 's  Patent Steel  Be l t  Lac ing .  
��3 ���f
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:B'astening for all kinds 
�ies bs���:

n
f,:ep. 

Sam-

The Br isto l  Co .  
Waterbury Oonu. 

" Pbotograpb matbin�s. 
t t  

Havin2" a demand for cheaper macb ines than we are 
manufacturin� at $350. am in posi t ion to furnisb Port
able Photograph l-lachinl's for '7.:;. takin/o! pictures on 
la
t!"fr� 

s
!�

e
yp���k 2��!n� in�,,::;. i�1��i�

0
�1�OIPs?r�riii6�: 

(1;000 for money makers and amateurs. Far superior 
to cameras, l ess trouble. better results, more rapid. pr Terms ('ash. N A 'r I U N ,\ I. I' H O 'rete; !!. \ I'H 
,1I A £: H I N E C O  • •  �5 B e ",�er !St., New Y or k .  I �rJGCIAMptAll��g�w:���� 

'" BUH,N S ELECTRICIT V. 

l� " Cb� £bIOrid�" 
ti¥��9r:i�;�I�\1���;���ii(>�i:���

i
8ar�i�r:�8. �:���o
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�� 

C����. ��!n �?e�����Sbl�,OU:ri<��I�ectors. Burn8 8 to 10 
rr Send jor CiTcul(lr and. priC�8. ·  

THE ELECTRIC PORTABLE LAMP CO. , Drawer B ,  ELMIRA. N .  Y. 

The Best 
Machines for 
Keeping Time 
that it is possible to 
make are American 
Waltham Watches . 
Get either the 
"RIVER SIDE " or 
"R 0 YAL" m ovement. 
For sale by all retail  jewelers. 

�,oo n l w t s  i n  li se. 
Indor8ed by tbe leadllljO 
Red���

a
f:i�16�

e
fg· pel 

cent. Une horse can do the work of two. MechanicRHy 
perfect. Can be put ou old or new worit. uo- K'riu jOf" 0 .... l/lwtTClted. Catal __ T06U_ 
niaUJ. whi<il. ·we .... id jru "" a� IID�riaUIatl 
Be.atiAa A&1a IIAai 1 84.-1 SQ I  aka Ste .... CA • • 

Safety Document File. 
l4�or important documents 
and all private papers. 
Handsome enameled me
ta] case : lock and 2 steel 
keys ' removable pockets. 
No. 16 (3x[)1"ixll in.), $1.50; 
No. ro (4»x5j(xll ln.). '1.7u 

Expre8s paid. 
Money refunded 

not satisfactory. 
A. C. Barler  Mig.  Co 
101 Lake St , Chicago 

EVERYRODY who rides a 
Bicycle should have tho 
Rubber Pedal Attachment. 

Changes Rat Trap to Rubber 
Pedals in ten secondst without 
bolts or rivets. Sets of two 

Pat. Apr. 20. 1897. ���
e
3%Ol�a"n�rc ��!.�1��t��� 

735 Jl!arket St .• San Francisco ; 115 Lake St., Cblcago • 

�-�----������������ 
E X P E R I E N O E ! 

PR I ESTMAN S A FETY O I L  ENG I N E  
oi�1 Js��V�f.'if���i��w:,eI���f,;re ----... 

No 'Extra Insurance, No 
"l,team, No Gas. No Gasoline. 
Reliable. Safe, Economical. 
and Convenient. Chm�en by 
Nine Gover�ment8. Used for 
nearly every purpose. 
P Il I E S T M A N  & CO .. l n corp·d .  
.j a ll Hu"r�" H i d :: . .  l' H I L A Jl E L I' H I A . I'A . 

J E SSOP'S S T E E LTHB\�rr 
F O R  T O O L S .  S AW S  [ TC .  

W"! J E S SOP '" S O N S  L:� 91 J O H N  5T. N E W  Y O R K  

PRINTING INKS 
The SCIENTIFIC A MERICAN is printed with CHAS. 

ENEU J OHNSON & CO:S INK. Tenth and Lombard 
8ts., Pblladelphla, and 47 Rose 5t . •  0pp. Duane, New Yorl< 
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