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11. BIOG itA PHY.-Mllton Josiah Robert., M.D.-By J. J. Sm,LIVAN, 
M.O.-·'Phe life and portait of Professor Roberts, Profp�sor of or­
thopedio Rurgery and mechanical tLterapeutics at the New York 

J titutifit�mtri'llU. 
ADVANCEMENT OF SCIENCE. inventors for many yea.rs. If the enormous energy 

The American Association, whose meeting at Colum- latent in coal could only be made to appear as elec­
bill. College h as cOllllllanded attention, even in a busy tric energy by some silllple means, and at a reason· 
city like New Yorl{. adjourned on the 16th inst. , after a ably economical rate, it would certainly revolutionize 
week of really hard work, sOllle of whose results we the Illechanical methods of the entire world. This fact 
now lay before the reader. There were enrolled 721 has marveloUldy stilllulated research as to therlllo­
members present, of whom 321 were new-the largest electricity; the most satisfactory results th us far being 
meeting for several years, with the single exception of gained by Moses G. Farmer. He never succeeded. 
that at Philadelphia, when the number was swelled by however, in converting one per cent of the energy of 
accessions from the British Association. There were in the coal into electric energy. Lord Rayleigh's recent 
all 272 papers offered to the council. of which 256 were experiments have led him to conclude that, from a 
actually read in the various sections, many of them thermo battery of copper and il"On wOI'king between 
being also made the subject of additional discussion. the extreme lilllits of temperature p088ible under these 
Aside from official addresses and the routine business, methods. not more than one three-hundredth of the 
the only scientific address in the general sessions of the energy in the coal can be converted. Edison's opinion 
association was by Prof. Henry Dl'ulUmond, of Glas- therefore is that the result sought must be attained 
gow, on "The Heart of Africa." The association is by other means. He !>uggests that the magnetism of 
subdivided into eight sections, each of which repre- the magnetic metals is strongly affected by heat; 
sents one or more branches of science, and usually all nickel losing its power at 400°, iron at a cherry red heat. 
were simultaneously in session. This plan, while open aad cobalt at a white heat. By placing an iron COl'e 
to some objections. makes it possible to go over a great in a magnetic circuit, and varying its lUagnetizability 
deal of ground in a week, and the winnowed results by varying its temperature. a current can be generated 
are finally made accessible to all the members by being in a surrounding coil of wire. This he calls a .. pyro­
distributed in a bound volume. Yet the question magnetic generator of electricity," and he has con­
arises if there ought not, at every annual meeting, to structed a small motor upon this principle. the details of 
be a larger number of evening addreslles in general which were eAvlained to the section, and are illustrated 
session by eminent men of science on practical mat- on our first page. 
tel's of universal interest. We cannot refrain from These experiments seem to promise a solution of the 
another suggestion. namely, that those who read or problem of the economical production of electricity 
speak in public bhould give enough attention to the direct from fuel. 

. 

art of speech to make themselves heard. Many of the The whole of one afternoon was devoted by the sec­
most valuable papel's were marred by indistinct utter' tions of engineering and economic science in joint 
ance, misplaced emphasis, and false inflections. session to the discussion of the Nicaragua Canal. 

We visited all the rooms set apart for the se,'eral sec- Elaborate and interesting papers on the subject were 
tions, and were impressed by the vast variety of topics presented by Commander H. T. Taylor, Engineer R. 
discussed. Some of the papers read bristled with tech- E. Peavy. Surgeon John F. Bransford. U. S. N. , and 
nicalities. It would, perhaps, be difficult to report, in J. W. Miller, General Manager of the Boston and 
a way to interest the general reader, the paper on Stonington Line. Both the Tehuantepec and PanallJa ,. The Amine Salts of Paratoluenesulphonic Acid," or schemes promise to be failU l'es, while. the Nicaragua 
another on a .. Critical Revision of the Monticuliporoid Canal is certain of success. With regard to this canal. 
Corals of Cincinnati." Yet some papers with formid- the public is not asked to take anything on the strength 
able titles were made attractive after all by the clear of simple assertion, but it has all the means of arrh'ing 
style of the authors. at certain results placed fully, clearly. and without re­

One paper, by Prof. W. O. Atwater, on the" Physio- servation before it, in such a way that everyone can 
logical and Pecuniary Economy of. Food," called for form an independent judgment about it. .'1'he papert! 
nearly a whole day's discussion. He said, in substance. discussed the climatic and sanitary conditions along 
that the cheapest food is what furnishes nutrition at the proposed route, showing that while the line of the 
the least cost ; while the most economical food is what canal from the coast would lie for SOllJe ten miles 
is both cheapest and best adapted to the wants of the through swamps where the work wou ld have to be 
user. Vegetable foods are , as a rule, less costly than done by machinery and the natives, the beauty, 
animal foodll, but not so richly nutritive. Flout is fertility, and salubrity't>f the Pacific slope beyond are 
cheaper than potatoes. because the protein in the lat- unsurpassed. The. length of the canal fro!ll ocean to 
tel' is inferior· and less digestible. The worst form of ocean will be 169'8 miles. of which only 40'3 miles is 
American wastefulness is the waste of beef, lamb. veal, actual canal, the remainder being free water route 
fish. flour, and potatoes, fruit, and other kinds of food. through Lake Nicaragua. The advantages of this lake 
and this is chargeable both on the rich and the poor. as a great harbor are of immense im portance. The un­
People buy more than is need.ed, and eat more than developed water power of the lake will be very great 
can be digested. Much of the excess is actually thrown and under perfect control for commercial and manufac­
away. Costly materials are used where less expensive turing purposes. 
ones would do as well. False economy is practiced in Concerning the .. Strength of Nicaraguan Woods," a 
buying what seems to be cheap, but is really dear. special paper was read by Prof. R. H. ThUl·ston. of 
Add to this the evils of wrong selection in marketing, Cornell University. describing investigations made re­
careless keeping, bad cooking, and unskillful using in cently by Mr. Rufus Flint to secure data that may lead 
the home, and it will be seen that the financial loss is to the introduction of the woods of his country into the 
very gl·eat. The physiological waste is still greater. markets of the world. Some resemble mahogany, 
More harm is done by unwise eating and drinking than others the yellow pines, oaks, and other hard woods of 
can be estimated. The rich suffer both in health and our own forests, but excelling them in density, strength, 
in purse, but the poor suffer most of all. The food of elasticity, and durability. 
the wage classes is large in amount. and costly in kind . The " Increase of Blindness in the United States" 
'I'he German standard calls for 118 grains of nutritive was the subject treated of by Prof. Lucien Howe. 
ingredients per diem, w hereas the American working- While the population of the country increased 30 per 

Ill. BIOV)G Y.-What Ameri�.,n Zoologists have done for Evolution. man consumes from 95 to 254 grains. But, on the cent between 1870 and 1880. blindness increased 140 
tl�: ::;!:.����.����.��.�:.�����.�.�?������������.t���.������� 91'12 other hand, the latter can do Inore work, and his 8upe- per cent, and now it costs Inore than $25,000,000 
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rior capacity is largely dne to his better nourishment. annual ly to support our blind. 
What ought to be the panurgy of the average Ameri- Mr. Geo. F. Kunz, of tbe house of Tiffany & Co. , in 
can laborer, with his great opportunities, superior i n- this city. described a remarkable crystal skull and also 
telligence, anu the 6,776 foot· tons of potential energy a gigantic jadeite adz from Mexico. He exhibited 
in his daily food? magnificent specimens of agatized wood from Arizona, 

A paper that aroused much enthusiaslll in the section polished to the brightest luster and showing the rich­
of physics was by Drs. Michelson and Morley. on a est imaginable play of colors. 
.. Method for Making the Wave Length of Sodium Prof. F. W. Putnam, the faithful secretary of the 
Light the Actual and Practical Standard of Length." association. gave a brief description of the famous" sel'­
It was claimed that no natural standard had ever been pent mound " of Adams County, Ohio. and its purchase 
found that would prove unvarying, except this one. for preservation by the Peabody Museum of Harvard 
This standard was obtained by sliding a reflecting mil" University. 
1'01' through a measured space, and counting the n u m- The transactions of the /l:eological section were of 
bel' of interferellce frin/l:es produced by the motion. special interest and importance, and will be made the 
indicating the number of wave lengths. alld taking subject of a separate article. 
this leng-th as the unit of measurement. Temperature No account of this meetin/l: of the association would 
variations were prevented· by incasing the apparatus be complete without at least a reference to the two pa­
in 11lelting ice. Among approving remarks was that pers presented on the Chinese in America. The first, 
made by Professor W. A. Rogers, who bas devoted by Stewart Culin. an American who has adopted the 
much time to exact measurements, that this libvel idea Chinese religion, and will soon go to the Celestial coun­
.. went to the bottom of his h eart." It was proposed try to live, and who. in his paper, spoke especially of 
to produce. as soon as possible, a standard unit of the social life of the Chinese in the Eastern cities of the 
length, to be styled the " American Association unit, " United States. · The other address. "The Chinese 
and a note was taken, asking the A. A • .  A. S. to appro- Question from a Chinese Standpoint," was by MI·.·Yan 
priate money in order to continue the investigation. Phou Lee. who has adopted the Christian religion. has 

As a matter of conrse. the paper f>y T. A. Edison taken out his first papers for American citizenship, and 
XIII. PHY"It"Il.-Me!lm, Mlxtnre •. -'I'Bhle. of mixture. and llquld. ' .. P d Y I C 11 H' 1 t I f .flo ... hoflln .. ""tnt .. 

.t
daptetlfOrfreezlnll . . . . . ... ... . .. . . . ... . . . .. .. . .  11'11. (rea(l by Professor G. F. Barker), on the yrolllag- isagra uate of a e  0 t'ge. Is e oquen appea or 

Z.P1lN� •. ��WI'b�,...tr.i.:'.rat�t •. :.�\V� .. a��.I�Il.ex.p�r!�e�t.f�� 1l'1l1 nt-tic Dynamo: a Machine for Producing Electricity justice to be done to his countrymen. although more 
21=!g��-·:::1I.�.�.����.paJ>.er l�����tO&80��.������:-:-:-II1I.1 from Fuel." ('lieited much int('NSt, as the p1'Qblem is oratorical than scientific, was received by a crowded 
�t'!.t�:t'Uf���i'i.'����.����.���.�.?�.�.�.��.� .. ���� Il'1lG one that has occupied the closest attention of the able8�� audience with generous applause. 
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The next meeting of the association will be at Cleve­
iand, Ohio, in August, 1888. Major J. W. Powell, .of 
Washington, D. C., was chosen as president. There 
was also the usual election of other officers for the as­
sociation and for the ·sections. 

POSITIONS OF THE PLANETS IN SEPTEMBER. 

VENUS 
is evening star until the 21st, and then morning star. 
On the 21st, at 11 o'clock in the morning, she arrives 
Itt i nferior conjunction, and, passing between the earth 
and sun, completes her course as evening star, chang­
ing {mm the eastern side of the sun to the western, and 
cOIllmencing her course as morning star. She sets on 
the 1st about a quarter before 7 o'clock, a little less 
than half an hour after sunset. On the SOth, she rises 
at 20 min utes before 5 o'clock in the morning, an hour 
before sunrise. 

JUPITER 
is evenin g star. He will be the brightest star in the 
heavens for nearly the whole month, as Ven us sets 
soon after the suu in the early part of the month, and 
i8 quickly lost to sight. Jupiter will be found in the 
west, soon after sunset, i n  the constellation Virgo, 11° 
east of Spica on the 1st and 16° east of the star on the 
SOtho He sets on the 1st a few minutes before half 
past 8 o'clock in the evening, two hours after sunset. 
On the S,}th he sets at a quarter before '1 o'clock, an 
hour and a quarter after sunset. 

MERCURY 
.18 morning star until the 10th, and then evening star. 
On the 10th, at 1 o'clock in the afternoon, he is in su­
periO!' conjunction with the sun. passing beyond the 
sun and reappearing on his eastern side to run his short 
course as evening st,ar. He is invisible during the 
month, rising on the 1st about half past 4 o'clock in the 
morning, and setting on the SOth about 6 o'clock in the 
evening. 

URANUS 
is evening star, is very n ear the sun. and nearly at his 
greatest distance from the earth. He sets on the 1st at 
half past 7 o'clock in the evening, and on the 30th soon 
after half past'5 o'clock. 

SATURN 
is morning star. He is an interesting object for obser­
vation in the early morning hours, as he moves east­
ward among the small stars of Cancer, being about 9° 
southeast of Pollux and about the sa me distance north­
east of Procyon. He rises on the 1st at 2 o'clock in the 
morning, and on the SOth about a half hour after mid­
night. 

MARS 
is morning star. He is still small in size and luster. At 
the commencement of the month he is about 2° north­
east of Saturn, and may be found with the aid of an 
opera glass. He rises on th e 1st soon after 2 o'clock in 
the morning, and on the 30th at a quarter before 2 
o'clock. 

NEPTUNE 
is morning star, and is neady at his greatest dhstance 
froIU the sun. He is in the constellation Taurus, south 
of the Pleiades, rising on the 1st about a quarter be­
fore 10 o'clock ill the evening, and on the 30th about a 
quarter before 8 o'clock. 

refuge! What must they have thought of the IUockery 
of Bedloe's Island-Liberty enlightening the world? 
The irony of the French sculptor is not the less keen be­
cause unintentional. 

Suppose our American sailors, the bravest and pluck­
iest of all that plow the high seas, were forbidden by 
Chinese law to land on the Chinese coast! How indig­
nant we would be, and how eloqnently we would de­
claim on Chinese heathenisIU and exclusiveness! ·And 
yet, under our very noses, the laws against Chinese iIn· 
migration are so enfol'ced as to perpetrate the grossest 
injustice and inhuIUanity. 

Every day we meet with cases where themischievouli! 
operation of the anti-Chinese lawtS can be plainlyseeu. 
But while we can trace many eviItS directly to the en­
forcement of these laws, the evilts th!l.t result indirect.ly 
are neither to be traced nor to be adequately calculated. 
The persecution, distress, and wrongs to which the 
Chinese in this country are subject in consequence of 
those laws and their harsh execution are unknown 
quantities; but it does not require m uch intelligence 
for anyone to understand that when our government 
refuses to acknowledge the rights of these poor: stran­
gers, and shows itself reluctant even to accord them 
the protection of the laws, this will be taken ad vantage 
of by their mortal enemies, the foreign miner, the sand­
lotter, the hoodlum, and the saloon politician. We 
quote the following from Fire and Water, to show that 
we are not talking at random: 

"When calling attention last week to the danger of a 
destructive conflagration at Los Angeles, Cal., we 
might have added to the other hazards that contributed 
by the presence of a large and extremely unpopular 
Chinese element. It see illS that barely a fortni�ht ago 
the agents of most of the insurance companies canoeled 
their policies on buildings occnpiedby Chinamen, upon 
the ground that the existing feeling against them made 
the hazard too great. T hey have ·reason to congratu­
late themselves upon their foresight, for early on last 
Sunday morning a 'fire of unknown origin, which start­
ed in a gambling den in the C liinese q narter, consumed 
twentY'five buildings, in which about 1 ,000 of the 
"almond·eyed" had been housed, the losses being es­
timated at $100,000 ; and the press dispatches mention 
significantly that, although the fire companies came 
promptly to the spot, the slow and deliberate way in 
which they went to ·work • seemed to indicate that 
they were not over· anxious to save the buildings.' " 

It is true that the fire started in a gambling den, but 
the majority of those who were burned out of house 
and home were,.doubtles,s, industrious and peaceable 
men-not addicted to gambling. Could there be ii. 
meaner exhibition of depravity than that shown by 
those firemen? They did. not put out the fire, but 
they extinguished every spark of honor and hUIUanity 
in their own breasts. 

As Americans, we are ashamed to own that such 
things are possible within our- boundal·ies. We are 
not proud of the position we occupy of 'bei ng the only 
nation that carrietS out a policy of exclusion, and we 
denounce the ill-treatment of  the Chinese as unchris­
tian, barbarous, and inhuman. 

.4 •.• 
Ph1l080phy 01' LongevUy. 

There is m uch in modern life that tend!! to shorten 
• , • , • existence and to diminish the probability that a man 

THE BLOT UPON OUR STATUTE BOOKS. o r  WOIUan will reach niuety, to say nothing of a hun-
A recent event has directed our attention to the ope- dred. We lead more exciting and more wearing l ives. 

ration of the Chinese immigration laws in a manner It is in vain that a person has a spl endid constitution 
that is not particularly flattering to our pride aH citi- .to. begin with, wears flannel, 01' the equivalent of 
zens .of the greatest and fl'eest republic in the world. flannel, next to his skin, dwells in a warm, dry' house, 
The circumstances, 'when briefly related, are these: and eats and drinks everything that is good and whole­
T wo tea-carrying steamers, the Monmouthshire and some, if at the same time he habitually overtaxes his 
the Glenshiel, started from Amoy nearly the same time, strength, looks upon his muscles as mere machinery 
for New York. They 'raced with each other over a to be driven at high pr essure, and ruthlessly calls 
whole hemisphere, with the Glenshiel coming into port upon his nerves to sq uander their reserve power when 
several days ahead, having made the trip in forty-two every other source of energy is exhausted. Men or 
days and thirteen hours-the fastest time on record. women who intend to be centenarians in these days 

It seems that the crew of the Glenshiel consisted of must combine something of the old mode of life with 
Chinamen. As soon as she arrived, an inspector of something of the new mode of living. They must, 
customs ·was placed in charge of the vessel, ,. in order," while availing themselves of all the scientific discov­
as one daily paper stated, " to prevent any of them land- eries and sanitary appliances of the age. imitate their 
ing to degrade American labor." grandl:}ires in the steady and tranquil habits that pre-

Now, observe that the meli thus watched and guard- vailed before the invention of locomotives ·and the 
-ad by'the argus-eyed inspector of customs were not telegraph. They must have their eight hours of sleep 
oCrilllinals, nor paupers. nor even workmen competing regularly; they must have intervals of repot\e and va-

. with Americans in the labor market, but simply sailors cancy in the daytime; they must spend a goodly por­
who desh'ed to recreate on'land after the toil and hard- tion of their waking hours in the open ail'. �or will 
ships of a long ocean voyage. To fOl'bidthe landing that suffice; there will have to be regularity in the 
of sailors ordinarily would be the refinement of cruelty; hours of their meals, and discipline in the ordering of 
but in the present case it was an exhibition of barbar- the dishes of which the meals are composed. We can­
ism hardly to be expected from the most enlightened not believe that anybody will ever live to one hundred 
nation on the globe. who eat!! a heavy dinner every night of his life at eight 

Imagine the feelings of those gallant and plucky sea- o'clock. Champagne in abundance. and Bordeaux or 
men on being told that they were forbidden to land, Burgundy ad libitum, should be forsworn by persons 

·lest they degraded American labor! that America, who dpliberately set befor� them the attaining of their 
fl'M to the rest of the world, including the wild men of hundredth birthday. Neither, with such an end in 
·Borneo and the degenerate Hottentots, was not free to view, would the active life of a politician, a lawyer, or 
them, simply because they were Chinese, and that a doctor be a salle enterprise. In order to reach that 

··they must content themselves with a sight of the lan d distant goal there must be a training, if not severe, at 
. flowing with �ilk and honey, but were not to enter it. 'I least regular and unflinching. Most of all there must 
·'Imagine their disappointment and their disgust with prevail in the existence of such a person a tranqnil 

the loud pretensious of this country to be a. land of 861'enity, an unrumed calm. Neither generous pas-

sions· nor enthusiastic ideals must be allowed admit� 
tance. The pulse must never be dr.iven up beyond Ii. 
certain point, either by work, by anxiety,by fear, ol'by 
hope. At the same time, mere stagnation will, in all 
prohability, never enable a person to live to one hUn7 
dred. There is such a thing as rusting out as well 3.!! 
wearing out. If a candle does not hurn brightly 
enough, it does not consume the wax with rapidity, 
and goes out for want of adequate combustion. It ill 
so, no doubt, with the human body and the human 
spirit. -London Standard. 

PHOTOGRAPHIC NOTES. 

Reprr>ductions on Erythrosine Bathed Plates . ....:.T� 
most favorable illumination for oil paintings is 'adi­
rect front light. by which shadows cast from very thick 
strata of paint and strong brush marks· are considera­
bly allayed, and the structureof the canvas is made in­
visible. 

Black or neutral colored screens, '. placed at cer�in 
angles toward the object to be copied, will absorb the 
objectionable light, and leave the original fr.ee from re­
flections. Gloss and flares may cause d'istuI'bances; 
but these may be overcome by placing reflectingmir­
rors behind the lamps, a�d by adj usting . OIle horizo�-
tally directly under the picture. 

. 

When very old oil paintings have hung f01' a.long 
time, exposed and subjected to dust, moisture, and 
other destroying influences, the surface of the painting 
is somet.imes so much incrusted with dirt as t6 luake 
a good copy from it an impossibility. If it is practiea.­
ble, which sometimes it is not, the picture should he 
cleaned with a soft sponge, water and soap, and, after 
allowing to dry slowly, rubbed over first with a dry 
soft spoI!ge, and afterward w ith oil or glycerine and 
water. 

Line engravings, manuscripts, and other old docu­
ments, yellowed by age, copy exceedingly well upon 
erythrosine plates; and equally so do old photographs. 
The grain of the paper, making enlarged photographs 
look rough and coarse, disappears almost entirely uP09 
orthochromatic plates, and they are used, therefore, for 
that purpose quite extensively. In fact, for all kinds 
of photographic copyi ng, with the exception, perhapS, 
of those showing pure whites and blacks, color-sensi­
tive plates do good service.-Photo. Times. 

'('be Detroit Elee&rlc Street Halhvay. 

" Do you make Ithy speed with the electric motor;?" 
a reporter of the Detroit Free Press asked of Frank 
H. Fisher, inventor of the system in uaeon the High­
land Park road. 

.. Come out and receive a practical demonstration," 
was the reply. 

The invitation was acoepted, and shortly afterward 
the young inventor and the reporter were at the 
power station. Here were found two dynamos, one 
fOI' operating two cars and a larger one for handling 
six. These dynamos are driven by one engine, and It 
was impossible to tell that the machines were deliver­
ing the current to the track, there being no spark and 
very little noise. The cnrrent is taken to the car by 
means of a third rail, which in the city limits is 
placed in a conduit entirely below the level of 
the street, but at the toll gate it is raised somewhat 
and protected by wooden stringers on the remainder 
of the road. 'l'he equipment of the road has been 
largely increased, and cars now run every half hour. 
While inspecting the conduit, the car Ampere callie 
dashing down the track. It had hardly stopped when 
the crowd of waiting passengers began to scramble for 
seats. Mr. Fifiher and the reporter took a position on 
the front platform. The conductor gave the customary 
yell of .. All aboard," arid then a signal to the motor 
man. The latter didn't yell'" Get up," and pound a 
tired horse with a whip. He sim ply moved a little 
switch, and the car glided noiselessly and rapidly in 
the direction of Highland Park. The tri p to the end 
of the road, which is three and one-half miles, .was 
made in fifteen Illinutes, On reaching the switch, the 
car Volta passed without any perceptible difference 
of speed in· either cal'. This explodes the errQneous 
idea that two cars going in opposite directiolls arid pro­
pelled by electric currents cannot pass each other: On 
the return trip, when the pretty stretch of road from 
the post office to Kaisel"s was· reached, Mr. Fisher'gave 
a signal to the motor man, who -moved another·switch 
and "let her out," The car shot forward, and rushed 
past Highland Park an:i� Captain Stevens' farm at a 
rate of twenty-five miles per hour. The speed was 
maintained until the swi.tch was reached, when it 
slowed down to twelve mileH an hour into the city. . 

The new cars Franklin and Faraday, recently placed 
on the road, show marked improvement in mechani­
cal construction. The motors are placed on the front 
platform, entirely out of the way of passengers, aild 
there is an entire absence of wires and other parl1-
phernalia. Each car is provided with an ammeter, 
which indicates the amonnt of currept being used 1:)y 
the motor. The cars themselves, which were bllilt by 
the pnllman Company, of Detroit, are fine specimen& 
of railwa.y a.rchitee�· · 
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130 
LOCOJ[OTIVE ATTACHDNT FOR REJ[OVING OBSTRUC­

TIONS FROJ[ RAILROAD TRACKS. 

The invention herewith illustrated provides a device 
to be attached to locomotives to be used in place of 
the pilot or attached to the ordinary pilot. It con­
sists of a spring frame secured to the front of 
the locomotive, and arranged to be bowed in up­
right position where the cow catcher ordinarily 

ALEXANDER'S LOCOMOTIVE ATTACHMENT. 

comes. There is a spring-actuated catch for re­
taining it under strain,  and a bar connected there­
with for releasing the spring frame by contact with 

\ an obstruction on the track, the contact point of 
the device extending a few i nches beyond the frame, 
at the bottom, j ust above the rails. When this con­
tact point is struck by an obstl'Uction in front of a 
train, the spring frame is released, and in straightening 
out, reIIi.oves the obstruction to one side of the track, 
out of the path of the locomotive. Should the engi­
neer at any time desire to prevent the operation of the 
device, he can do so by a pawl lever within convenient 
reach. 

This inv�tion has been patented by Mr. 'I'ony 
Alexander, of Bogue Chitto, Lincoln County, Miss. 

.. . .  1 .  

AN IJ[PROVED CAR COUPLER. 

Acar coupler especially adapted for freight cars, that is 
simple in construction and is designed to be automatic 
in its action, is shown in the accompanying illustra­
tion, and has been patented by Mr. Eugene A. De May, 
of Richmond, Texas. The_ shaft journaled in a bracket 
at the top of the car, and 8U pported at its lower end by 
a brace attached to the drawbar, is adapted to carry 
not only a coupling hook, but also an ordinary form of 
bent link, by which to couple to a car that is not pro­
vided with this improved coupler. The spiral spring 
upon this upright shaft is  capable of lifting and sus­
taining the shaft and parts carried thereby. Upon the 
back of the coupling hook is an apertured ear', which 
receives a hook formed on a bar carrying a spiral spring, 
which tends to press the hook forward into the position 

DE MAY'S CAR COUPLER. 

car. This im provemen t can b"lfi tted to almost any dra w­
bar, and, with the link, made to couple with the old 
style drawheads, or with high and low drawbars, 
while it can be taken off and replaced in a few, min-

ot air, the diffusion Of gases, the efficacy of arrange­
ments for ventilation .-E Fischer and Fr. Penzoldti 
Liebig's Annalen de/' Chem ie. 

utes. 
.. . . . . 

Tannin In Boller Incrustation. 

Mr. Villon, engineer and chemist, after five months' 
experimentation with various tannins in order to ascer­
tain which is most effective in preventing the incrusta­
tion of boilers, states, . in the Chronique Industrielle, 
that the best results are given by Rumex hymenosepa. 
lum, a species of dock that grows plentifully in sandy 
soils in a large territory on both sides of the Rio Grand e, 
and from there northward over a large portion of 
Western Texas. 'fhe bu.l bous root (called " canaigre ") 
is the part used. The roots are produced in clusters 
weighing several pounds. They contain 25 per cent of 
tannin, along with gum, starch, and ligneous llIatter. 

A liquid extract is made from them w hich is purified 
with acetate of zinc in order to remove the gum and 
resin, and a brown liquid is  obtained marking 20° B. 
Of this, 5 grammes (75 grains) per hydrotimetric d!'gree 
of water and per cubic meter (264 gallons) are used . 

. . . � .  
AN IMPROVED FOOT REST. 

A foot rest designed to be used by the occupant of a 
rocking chair, and arranged to oscillate to foilow the 
lIlovements of the rocker, is shown i n  the accom pany­
ing illustration, and has been patented by Mr. James 
W. Tilley, of the Beacon Oil Works, East Boston, Mass. 
In the end pieces of the base are formed mortises, i n  
which are pivoted the lower ends o f  the uprights, the 
l atter each having a tenon which extends nearly to thE' 
bottom of the mortise, rubber springs being placed 
upon opposite sides of the tenons. The position of 
these springs, and the oscillating motion of the top of 
the foot rest, are represented in dotted lines i n  the 
illustration, the springs normally holding the uprigh ts 
in a vertical position. This foot rest lIlay also be made 
adju!'ltabie a<; to height, the uprights then being made 

TILLEY'S FOOT REST. 

with telescopic legs, and the top is made hollow ,  to 
form a receptacle for slippers, brushes, and other 
articles. 

.. 4 0 1 . 

Delicacy oC the Sen.e oC Smell. 

The only trust worthy determinations of the quan" 
titietl of substances necessary to excite the sense of 
smell have been hitherto carried out by Valentin. H e  
fou nd that the quantities thus capable o f  recognitioIi 
were 1-600 mg. bromine, 1-5000 hydrogen sulphide, and 
1·20,000 oil of mses. The authors have undertaken 
analogous experiments with other strongly smelling 
substances, and have arrived at still smaller values. 
For the experiments they used an empty room contain­
ing 230 cubic meters, with painted walls and a stone 
floor. Of the substance to be examined, 1 grm . was 
weighed out, dissolved in 1 liter of pure alcohol, and 
5 c. c. of this solution were again dil uted with alco­
hol in known proportions. Of this last mixture frolIl 
1 to 3 c. c. were measured into a small flask closed with 
a cork provided with two bent glass tubes. The weigh­
ing, diluting, and measuring the odorifero us substance 
was carried on in the laboratory far distant from the 
room, and by a person not engagE'd in the experiment. I For the experiment the (lontents of t,he flask were evap­
orated by one of the authors by lIleans of a small hand 
blast, all openings of t.he room having been first closed,  
which required fmm five to ten minutes, and the air of 
the room was then very careful l y  mixed and agitated 
for ten m inutes by means of a large flag. At a si gnal 
the other author enterE'd to test the odor. The result 

.. . . 1 .  
A SEWING MACHINE COVER AND STOOL. 

A convenient cover for se wing machines, which may 
also be readily adj usted as a seat for the operator or 
others, is shown in the accompanying illustration, and 
forms the su bject of a recent patent. The box has 
the general form of an ord inary sewing maGhine cover, 
but its top is cut away to form slots at the ends, open­
ing to the interior, and has two notched grooves near the 

1. .  2 .  

ROBERTSON'S SEWING MACHINE COVER AND STOOL. 

ends. The uprights of the part forming the stool top 
pass through these slots, but have cross connecting 
strips to prevent their being withdrawn from the box. 
On the under side of the stool top are hinged sup­
porti ng leaves or legs, their lower ends being beveled 
to adapt them to be engaged by the notches in the top 
of the cover. A sectional view of the top, showing 
these leaves folded under, is given in Fig. 3, Fig. 1 

showing them i n  the posi t ion forming the stool, and 
Fig. 2 representing the device as a simple sewing ma· 
chine cover. 

For further information relat i ve to this invention. 
address the patentee, Mr . H. Clarence Robertson, care 
of Messrs. Robertson, ,laylor & Williams, Charleston, 
South Carolina. 

• • • • • 
AN IMPROVED CHURN. 

A churn which may be given either a rocking or a 
rotary motion to effect the separation of the butter is 
shown in the accompanying illustration, and has been 
patented by Mr. Richard Deighton, of Shawnee Mound, 
Henry Coun ty, Mo. The supporting frame consists of 
oppositely inclined legs h inged together near the top, 
and held in u pright position by eyebolts or pins above 
the hinges, the frame being readily folded together 
when the pins are withdrawn. The churn is held in 
the frame by a two-part circular cl am p band, and 1\ 
frame dependent therefmm, the clain p band also car' 
rying short jou rnals having bearings in th e 11 pper ends 
of the legs of the supporting frame. 'fhis dependent 
frame, in which the body of the ch urn si ts, is secured to 

DEIGHTON'S CHURN. 

of use, this bar being held at its other end by a latch was further checked by an independent observer. In the clamp band by means of pins, whereby the body of 
in a bracket at the side of the car, so that the coupling one of the experiments the quantity of mercaptan the churn may be hung low, when it is desired toope1'3te 
hook may be held open thereby, as indicated in dotted evaporated was 0 '01 mg. This was faintly but dis- it with a rocking motion, as shown in the illustration, 
lines in Fig. 2. When it is desired to prevent the enc _tjnctly recognized. The proportion of mercaptan to or the body of the ch urn may be secured higher tip in 
gagement of the coupling hooks while the train is in the air was in round numbers 1 : 50, 000,000,000, and the the clamp band when the ch urning is to be effected by 
!llotion, and it is inconvenient to operate the hooks by quantity which could corne in contact with the olfae- a rotary motion. " he two parts of the clam p  band are 
.the ro� s at the side, they may be thrown to one side to tory mlrves was 1 -460,OOO�000 mg . . This qURlltity is firmly held around t.he churn body by scl'ew bolts, and 
pre veIl t engagement by siniply pressing down upon the 2, 50, t
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tity o{sodium detected ,\ the Cover has a suitable packing., while diffe
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u prlght bar from ' the top of the car, thereby bringing spe'ltroscopically by Kirchhoff and
, 
Bunsen. Hence are provided ' for the two methods of operatmg the 

the hook out of the path of t h e  hook of the adjoining· mercaptan Il�ay be utilized in experiments on currents churn. 
. 
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AUGUST 27, I 88j.] 
High Ballooning. 

The aeronauts Mallet and J ovis made an ascent, 
August 13, in the balloon Horla. starting from the 
Lavillette gas works, Paris. Their object was to 
penetrate to the greatest height at which it is 
possible to live. After a fe w hours' voyage in the 
air the balloon descended, landing in the village 
of Marche. Belgium. They reached an altitude 
of a little over four m iles. This telegram has 
been received from M. Jovis : 

" Victory ! We attained an altitude of over 
7,000 meters. We were obliged to descend for 
want of ballast. The conditions were excellent, 
except that M. Mallet fainted twice. The appa­
ratus is intact. " 

COMlIINED MEASURING JACKETS AND PATTERNS. 

A measuring jacket made up of separable por­
t i ons, with its side and shoulder seams overlapped 
and united by flexible cords, and portions of tape 
lines attached under the overlapping parts, is 
illustrated herewith, and has been patented b y  
Mr. John Weir, o f  1 22 South Jefferson Street, 
Dayton, Ohio. The jacket has two back pieces 
united down the center by a permanent seam, and 
two combined side and front pieces, with sleeves car­
rying sliding cuffs, permanently set into their armholes. 
The back and side pieces are overlapped and united by 
double rows of elasti c  cords. as are also the shoulder 
seams of the back and front pieces, convenient straps 
with buckle!:! or hooks uniting the front pieces across 
the breast, in fitting the jacket to a person. ) In this 
manner an elastic jacket is formed which can be made 
to fit persons of different sizes and shapes. In con­
nection with the jacket, patterns are provided corre­
sponding in shape and size with the pieces forming the 
jacket, the patterns having marks to correspond with 

WEIR'S lIIEASURING JACKET. 

the po!>itions of the tapes, from which the exact meas­
ures afforded by the jacket can be readily transferred 
to the cloth, thus avoiding mistakes and reducing to a 
minimum the. labor of measuring and cutting. 

AN IMPROVED HORSE COLLAR. 

A horse collar which can be made very strong, and 
at the same time be flexible at the bottom, so that it can 

1I0LESKA'S HORSE COLLAR. 

be �ily passed over the horse's head, is represented 
.Ql .t�e accompanying illustration, and has been patent­
ed by Mr. Joseph Boleska, of No. 1802 South Thirteenth 
Street, St. Louis, Mo. Figs. 1 and 2 are front and rear 

Jtitufifit 1\mtritau. 
.. . -, . . . _ . - . , 

AN IMPROVED ODOMETER OR SPOKE CYCLOMETER. 

views, and Figs. 3 and 4 are views in section. The 
front roll and the pads are both stuffed in the usual 
manner, but at the bottom of the front roll a diamond 
shaped piece of leather is stitched in with the leather 
composing the pads, above this being secured a flap, 
stitched at its edge to the pads. The leather forming 
the pads is bulged outward near the bottom to form a 
cushion, which serves to protect the horse's throat and 
prevent him from being choked. 

. 4 . '  .. 
AN IMPROVED ODOlllETER. 

The illustration herewith shows an improved de­
vice, recently patented, for measuring the distance 
traveled, either by an ordinary carriage or by bicycles 
or tricycles. The action of this odometer, or spoke cy­
clometer, is caused by a sliding rod or weight in­
closed in the cross bar at the top. The instrqment is 
screwed to one of the spokes of a wagon or carriage 
wheel, as near the hub as possible ; and with every 
revolution of the wheel the sliding rod, traveling across 
the direct line of cen trifugal force, operates a worm 
and gear within the small case, the front dial showing 
a change in the unit place for each mile traveled, and 
correspondingly in the places of tens and hundreds for 
tens and hundrllds of miles, all returning to zero on 
the completion of the one thousandth mi le. The slid­
ing rod or weight within the bar strikes at either end 
against a buffer, and its motion is so great in length 
that all possibility of jar affecting it is obviated, while 
its action is positive and certain up to much greater 
speeds than have e ver yet been made, either by bicy­
clists or the best trotters. These instruments ue now 
being made and used for all sizes of wheels by the 
Butcher Cyclometer Company, of Nos. 6 and 8 Berkeley 
Street, Boston, Mass . 

. , . . .  
A MACHINE FOR FORMING SQUARE TIN CANS. 

The special construction of tin can machine here­

1 3 I  
A.rte.lan Well at Galveston. 

An artesian well is being bored at Galveston. 
The city stands on a narrow sand spit, which 
fences off Galveston Bay from the Gulf of Mexico, 
and is surrounded by water, being at different 
places from two to forty miles from the main­
land. It is therefore a peculiar place for an 
artesian well. So far a depth of 658 ft. has been 
reached. The following is the stratification 
passed through : Quicksand. 32 ft. ; blue clay, 17 
ft. ; coarse sand, 26 ft. ; white clay, 107 ft. ; sea 
mud, 57 ft. ; ol ive clay, 116 ft. ; sea mud, 130 ft. ; 
blue clay, 26 ft. ; sea mud, 11 ft. ; blue clay, 147 ft. ; 
total, 658 ft. At a depth of 500 ft. several pal­
metto logs were passed through. At present a 9 
in. tube is being sunk. 

.. . . . . 
AN IMPROVED PUMP. 

The illustration herewith shows a form of pump 
that has recently been patented by Mr. Robert F. 
Dobson, of Darlington, Wis . .  In operation, ·  the 
liquid is first placed in the vertical tube, after 
which the piston is introduced and forced to 
its position below the valve chamber, thus COIll­

pressing the air in the air chamber, the pressure upon 
each side of the piston equalizing itself. When the 
piston is at the end of the down stroke, there is space 
enough above the upper face of the piston and in the 
horizontal tube connecting the air chamber with the 
vertical tube to allow the passage of the water (rom 
the vertical tube to the air chamber and from the air 
chamber to the vertical tube. When the air in the ilir 
chamber becomes rarefied, or a partial vacuum is 
formed, the valve is l i fted by external atmospheric 
pressure, to supply the waste of air from the chamber. 

DOBSON'S PUMP. 

with shown has been patented by Messrs. James W. For further particulars concerning this Invention. 
Hazen and Charles F. Merrill ,  of Woodstock, Vt. The application should be made to Messrs. Dobson & Bray, 
former is secured upon a crank shaft journaled in boxes P. O. box No. 7, Darlington, Wis. 

. 

on the main frame, the outer end of the crank shaft • • • • •  
being also journaled in a h inged arm. The former, at The Names Microphone an d Telephone. 

one edge, has a holder or shallow space to receive the According to the EtectTician, the word micTophcone 
edge of the tin to bll bent ; and for firmly grasping its was applied for the first time, in 1827. to an instrument 
edge there are. fi�ted, in shall?w �ece�ses on the �ace of I invented by Wheatstone, and designed to render the 
the former, sl IdIng plates, WIth InclIned ends, III .con- slightest sounds audible. 
tact with cams of a central sliding 
plate on the ERme face. This  plate 

1 
3 

2 

is moved longitudinal ly  by a pivot­
ed lever at one side, shown in Fig. 
2, the lever and plate being moved 
back by the action of a spring. A 
presser-foot or follower is held in 
contact with the former by springs 
so arran gild that the follower may 
be adj usted both vertically and 
horizont.ally to suit formers of dif­
ferent sizes. As the former is re­
voh·ed by the crank, the follower 
folds the tin at the corners and 
wraps it entirely around the form, 
the follower being held away from 
the form as required by a cord or 
wire running over a pulley at the 
top, and thence down to a treadle. 
The meeting ends of the sheet tin 
being soldered together, the hinged 
arm at the left is swung outward 
and the can body ·slid  endwise off 
from the former. This arm is held 
in closed position by a catch, and 
the crank shaft is prevented from 
being turned in the wrong direc-

HAZEN · &: lIIERRILL'S TIN CAN MACHINE. 

tion by a catch attached to the main frame, and adapt­
ed to engage with a small stud in the shaft. 

. .  . .  " 4 . ' " . .  . 
TU RNER'S " Antwerp , "  whicl1 was sold in 1833 for 

$1,000, was lately soid in London for ts4,doo: · · · . 

The word telephcone was used in 1841; to designate �n 
apparatus invented by Captain John Taylor, for the 
transmission of signals during a fog by means of the 
Bounds · produced by the passage of compressed air 
.through trumpets. 

. 
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Th.. Propoaed Tonnel u nder . 'he Engllah Cbannel AN IMPROVED ELECTRICAL CAR BRAKE. mon use, not allowing his patients to turn from thei!: 

benveen Englan d  an d  France. The invention herewith illustrated provides an elec- backs for five days. When at the end of this period ,their 
This great enterprise, championed by Sir Edward tro-ma�netic car brake w h ich may be operated from backs were aching, he would allow them to turn over 

Watkin, still lacks the authority of Parliament, and the locomotive ,or from one of the carlil of the train, on the side opposite to the eye oI1erated upon. I do 
remains in statu quo. The preliminary bori n �8 on with means for maintaining the electric circuit in not put them to bed at all. After the operatio.n I 
each side of the C hannel have been carrieCl a few case of the separation of the cars. and for automati- allow them to use a lounge. bed, or chair, following 
miles-far enough to demonstrate beyond question the cal ly establishing the circuit when the cars are cou- the�r own preferences. They go to bed at their usual 
commercial and practical feasibility of the work. pled. Fig. 1 shows a plan of the electrical connllctions bedtime hour, sleeping on any side that is most com-

To all the world outside of Great Britain the project of the train with the dynamo on the locomotive, and fortable, and they dress them selves in the morning be­
cOlIlmends itself as desirable for the public convenience; Fig. 2 is a side view of one of the trucks, with this iill- fore breakfast. 
but the majority of Englishmen d isapprove it, owing provement applied. Ordinarily, the ci rcuit remains For the past four months I have taken another great 
to the mortal fear they h ave of the French . 'I'hey are open, but, to apply the brakes, the engineer closes the step forward, and have released the eye not operated 
afraid , in case of war, it will be i mpossible to prevent circuit with a s witch lever within con venient reach:, upon from being strapped. This was a bold step in 
t.hll Gauls fro m making a rush through the tunnel and th us energizing the magnet with which each truck is defiance of the theory uniYersally accepted, that the 
captul'ing the entire count.ry. Here are sOllie of the provided, by the d ynamo on the locomotive, or by movements of the eye when left open m ust affect t�e 
latest and brightest British ideali! upon the subject, another dynamo on the last car of the train, driven by cornea of the other recently cut, and therefore a need­
expressed by the editor of the Broad Arrow, a semi- connection with one of the car axles, or by both. ful quiet must be secured. However. satisfying this  
official mili tary organ of the arlllY and navy : Should the train separate, it would eause a circuit to theory may be-and we have all adopted it for gene-

. .  From a purely naval point of view, the Channel be closed aoveri ng the separated part, in connection rations back-the experience at the Presbyterian Eye 
tunnel schelue is most undesirable. Allow for in- with the dynamo on the rear car, and the brakes and Ear Hospital, of Baltimore, has concl u sively 
stanGe that the com mand of  the Channel passed from would be automatically applied to stop the motion of shown that this restraint was never called for and had 
our hands for the space of six hours only, that is  to say, this separated portion of the train, the portion in con- 'never been of any utility, but, on the contrary, of much 
that one of our many vulnerable spots on the annoyance and discomfort. 
south coast of England was denuded of its naval �1 ' =� 

Thus one by one the old rules of universal adop-
protection for the above-mentioned space of time. � tion h ave been abandoned, and I Illay say that 
There are many ways in which this dire result . � � now the revolution in the after treatment of ca-
could be brought about : for instance, a false 

_ =� . ' � 

taract cases has become complete. 
alarm raised purposel y at either end of the sta-

_ -----====-� - � Hereafter there will be no m ore bandaging, 
tion to lure the ships away ; secondly, a suffi- dark rooms, bed operations, bed restraints, diet 
ciently strong squadron to enact the part of a lists, isolation, or smoked glasses needed. . The 

:? forlorn hope and sacrifice themselves, caring noth- year's work at the hospital has . shown that ,"t,he 
i n g  so that the landing be effected ; and lastly, red, suffused, watery, sensitive eyes, so constantly 
thou gh by no meaIls the least unlikely, there is  seen after cataract opflrations, were made s o  , by 
the fog and thick weather, in which a flotilla could the restraining treatment, and were not necessary 
reach our shores. We say by no means the least accompaniments of the convalescence. Thick 
unli kely, because the thick weather that would bandages, dark rooms, and restraint in bed caused 
ai d thel11 in their unseen passage across the Chan- " most of these annoyances. When cataract extrac-
lIel  would also aid them to assem ble at their point tions are treated with a very thi n, light-colored 
d'appui for their dash across, From isinglass strip over one eye as the sole dressing, 
Shorehani , where there is a tidal harbor easy of leaving the other eye open, the patient allowed to 
access, and with no part icu lar means of defense, enjoy in his chamber the light to w hich he is 
the ChannAI tunnel at Dover is within stri king daily accustomed, the strap removed at the end 
distance of an enemy who shall have six hours at of the flfth day, when the corneal wound is per-
his di sposal . Aided as he naturally would be by fectiy healed, very l ittle sensitiveness or congestion 
the South Coast Railway and contiguou s l ines, or watering will be found. Convalescence is in 
with such a prize in view as the tunnel, it may be this way vtlry much expedited. At the end of the 
doubted if the hostile gllneral would take more HERRINGTON'S ELECTRO-MAGNETIC CAR BRAKE. first week the pat.ient can bfl allowed the privilege 
notice of Brighton than cal ling for the mayor and of the entire house, and before the two weeks are 
snch resident notabil ities as he could .. grab. " . nection with the locomotive still being under control finished he will be ready for dismissal, with eyes so 
Then when our squadrons returned to t.hei r statio n s, of the switch lever of the engineer as before. strong as to need but little protection from smoked 
they would find themselve.powerless any longer to pro- For fu rther informati(m reiative to this invention, glasses . .  
tect these �hores, i n  conseq uence o f  the perniciolls C han- address MI'. James Herri llgton, the patentee, or Me�srs, The fruits of m y  early experiment;;; were given to 
IIel tu n n el pouring forth t he legions of the hostile army Joseph Forker and John Ph i l lips, Sharon, Pa. the profession� in June last, .with reasons for the chan ge 
into this  cou ntry, assu m i n g  that the first corps t h at • ' . , .. in treatment. These were deemed satisfactory by 
landed had been suceessful in thei r operations to take The. Revolution lil 'he A fter Treatment oC Cataract lIIany specialists, who, upon my recommendation, de­
t.he tunnel .  . Sir Edward Watkin would, in his Operatlona. termined to try the new plan for themselves. At 
great scheme, cr\'ate for us a military frontier whic jl Y  JULIAN J, CHISOLM, M.D. ,  SURGEON IN CHARGE OF T H E  PRESBYTERIAN the Chicago meeting, June 7, 1887, many were found 
we do not covet, com pel us to have recourse to a'R.6n,.' EYE AND EAR CHARITY HOAPITAL, OF BALTIMORE, MD. in the section who were as enthusiastic as m ysel f over 
scription, to treble our naval and military armall.l eni�, At the meeting of the American Medical Association, the new after treatment. Several had used the isin-
and to plaee an inviting gateway at Dover in the shape in May, 1886, at St. Louis, I brought before the opb- glass strap and light rooms, and expressed them selves 
of a fortreR�, which, if captured by stratagem or coup thlj.hnological section a statement from Dr. Charles as delighted at the beautiful results secured. At my 
de main, would neve"r be restored until 3. rui nous tri- Michel, of St. Lou is, that he was treating successfully suggestion they have promised to test equally the no 
bute Ran k us for ages into the condition of a fifth or his cataract extraction cases with eyes closed by adhesive bed treatment, leaving one eye open for the gu idance 
sixth rate power. strips and in moderately lighted rooms. The sllction of the patient, so as really to remove all restraint. 

Tile EnUre Motive 
'
Force 01' tbe World. 

From a note pu blished by the Bureau of Statistics in 
Berl in  the following very interesting figures are t aken. 

Four-fi fth s of the en gines now wOl'kin� in the world 
have been constructed duri n g  the last five lustra (21$ 
years). 

France has actually 49,590 stationary or locomotive 
boilers, 7,000 locomotives, and 1;85;) boats' boilers ; , Ger­
many has 59,000 boilers, 10,000 locomotives, and 1 ,700 
8h i ps' boilers ; Austria, 12,000 boilers and 2,800 locomo­
tives. 

The force equivalent to the working steam engines 
represents in , the United States 7,000,000 horse power, 
in England 7,000,000 h orse power, in Germany 4, 000, 000, 
in France 3, 000,000, in Austria 1 . 500, 000. In these the 
motive power of th e locomotives is not included, w h ose 
number in ' all the world amounts to 105,000, and re­
present a total of 3,000, 000 horse power. Adding this 
amount to the other figures, we obtain the total of 
46,000, 000 horse power. 

A steam horse power is equal to three actual horses' 
power ; a living horse is equal to seven men. The 
steam enltines to-day represent in the world approxi­
mately the' work of a thousand millions of men, or 
more than double the working popUlation of the earth , 
whose total population amounts to 1 .455. 923,000 inhab­
i tants. Steam , therefore, h as trebled man's working 
power, enabling him to eeonom ize his physical strength 
while attending to his intellectual development. 

.. . .  , .. 
A REMEDY for burns; proposed by M. Dubois (Jour. 

de Me.d. de Nantes), consi sts in allowing the contents 
of a siphon of seltzer water to fiow slowl y  over the 
.affected ,p.arts. It q uiets the pain almost instantlv, 
and . the.writer Qelieves it hastens the final cure. :rie 
. 8.I!cribes t�e good effects to the carbonic acid p:as n.nd 
to the l� lowering of the temperature.-A.mer.Jour. 
Phann. 

disapproved the plan, and advised a continuance of the This is to be the dressing of the future, and is an im" 
method in universal use of compress bandages and m ense advance over the blind groping of both patient 
dark rooms. I informed the section that I would put an d sllrgeon as now conducted. 
the proposed method on trial . and would report to the My present improved practice is to treat the wound 
section the next year, in C hicago, the results of my ex" made in the extraction of cataract as if it were an 01'­
perimen ts. That report has been rendered. During dinary corneal wound, such as' we daily see resulting 
the year, ninety-eight cataract extractions and sixty- from accident. Close the eye with a piece of isinglass 
nine iridectomies have been performed, with such a plaster, and restrict the patient to his chamber for a 

percentage of successes as warrants the statement that few days. 
bandages and dark rooms are not only permanently What a change is this oyer the course still adhered 
abandoned at the hospital, but must in the very near to by some as expressed at the Chicago meeting ! First 
future be given up by aU ophthahnic surgeons. preparation of patient, then operati ng in the bed, the 

During the course of this year's experiments, not only carefully and thoroughly excluding light frOID both 
have li�ht isin glass straps superseded the heavy com- eyes with compresses and head bandages, in a dark 
presses and banda ges, but much of the restraint in room, then restraint in bed, patients not allowed to 
u ri i versal use has been proved useless and arbitrary. ta l k  to friends or to eat solid food, must stay on their 
Under the belief that when the two lids are made backs, even with hands tied to prevent an accidental 
on e by th e  adhesive strap, w ith the tarsal cartilages touching of the eyes while asleep, and this cruelty 
acti ng as splints over the corneal surface, and kept in kept up for days in th e name of progressive su rgery. 
position by means of the tonic contraction of the pal - To be sure, such statements only came from old prac­
pebral muscle, the eye recently operated upon was titioners, who had been so long running in this deep 
thoroughly protected from disturbances, regardless rut that they cou l d  not get out of it, and yet up to 
of the movements of the rest of the body. the many reo one year since this was orthodox practice, sanction(ld 
straints in universal practice were one by one aban- by every authority on Bataract operations. 
doned. The work at the Presbyterian Eye and Ear Charity 

. First, it wa!< found .  not necessary to operate in the Hospital for the past year h as broken the spell ,  and a 
bed in which the patient was to remain during thfl , number of specialists who have tested successfully 
after treatment. For this was substituted an operat- the new plan have renounced altogether the . ol d 
in� table of convenient height and width, placed near method. From present appearance"" it would look as 
a large window, from which good light could be had. if the dark room and confining after treatment of 
This permits the operator . to com pletfl the mauual to cataract and iridectomy cases will soon be assigned to 
his own satisfaction. When the operation for cataract the shelves of a surgical m useum, and all such pat.ient" 
extraction is smoothly done, nine-tenths of. the dan- will be allowed to enjoy the blessed light of day 
ger!;! again st the restoration of sight are removed. throughout their entire treatment, . for their own im · 

The llext &tep in the abandoning of restraint!! was mediat� benefit and also for the comfort of the at­
n ot to put the patients to bed, .but. to allQw t.hem the tendants.-American Tow'nal of Ophthalmology . 
use of their limbs ' during the enti re treatment. Dr. • . ' . 
Michel. �he, advocate of the , light room and light THE Midland Railway of Engla,nd ia wa.king experi· 
dreSsing tr,ea.tment, still adopts the restraints in com- ments with steel sleepers. , 

© 1887 SCIENTIFIC AMERICAN, INC.



AUGUST 27,  1 887. ] Jtitutif i t  J-mtritau. 
ON THE PYROJIIAGNETIC DYNAJIIO-A JIIACRINE FOR on this principle was heated By means of two small 

PRODUCING ELECTRICITY DIRECTLY FROJII FUEL.· 

I 
Bunsen bu rners, arranged with an a.ir blast, and it de-

lIY THOMAS A. EDI!eN. veloped about 700 foot pounds per min ute. A second 
The production of electricity directly from coal is a I and larger motor is now about finished, which will 

problem which has occupied the closest attention of the weigh nearly 1,500 pounds, and is expected to develop 
ablest inventors for many years. Could the enormous about th ree horse power. In both the�e machines elec­
.energy latent in coal be made to appear as electric en- tro-mag-nets are used in place of permanent magnets, 
ergy by means of a simple transforming apparatus the current to energi:z;e them being derived from an ex­
which accomplishes its results with reasonable econ- ternal source. In the latter machine, the air for the 
omy, it will  be conceded probably that the mechanical cDmbustion it! first forced through the tubes to aid in 
ml:!thods of the entire world would be revolutionized cooling them, and then goes iuto the furnace at a high 
thereby, and that another of those grand steps of pro- temperature. 
gress would be taken of which the nineteenth century The earliest experiments in the direction of the py­
so j ustly boasts. romagnetic prod uction of electricity were made with a 

The simple production of a potential difference by �ery sim ple appara tus, consisting of a charged electro­
means of heat is as old as Seebeck and Melloni. The sci- magnet, having a tube of thin iron passing through its 
ence of thermo-electricity thus originated has been de· cores ntlar their outer ends, a coil of wire being wound 
veloped by Becquerel, by Peltier, by Thomson, and by round this tube, and includiug an ordinary sounder 
Tait, and the thermo-batteries of Clamond and of Noe , delicately adjusted, in its circuit. The tube beneath 
have found many important practical uses. The re- the coil was covered with asbestos paper. After heat­
suIts already attained in these generators have stimu- ing the tube to redness by a gas blast d irected into i t  
lated research marvelously, and many investigators at one end, It jet o f  cold air was suddenly substituted 
ha ve believed that in this direction lay the philoRo- for the flam e ; the flounder at once closed, showing that 
pher's stone. Our fellow member Moses G. Farmer the change in the magnetizability of the iron had 
worked long and assiduously in this field, producing, it varied the distribution of the l ines of force within the 
is believed, the most satisfactory results as regards coil, and thus had produced a current of electri('ity in 
economy which have ever been obtained. But e ven this closed circuit. 
these results were not very encouraging. He never suc- The construction of a machine of sufficient �ize to 
ceeded in converting one per cent of the energy of the demonstrate the feasibi l ity of producing continuous 
coal into electric energy. Quite recently, Lord Rayleigh currents on the large ecale in this way was at once 
has discussed, with his well-known ability, the law of begun, and has only j ust been completed. The new 
efficiency of the thermo battery from the standpoint of machine consists of eight distinct elements, each the 
the second law of thermodynamics. And he concludes equivalent of the device already mentioned, consisting 
that for a copper-iron couple, working between the ex- of the two legs of an electro-magnet somewhat far apart 
tl'eme limits of temperature possible for these metals, (twelve inches actually), having at one end the ordinary 
a con version of not more than one three-hundredth yoke, and at the other a roll of corrugated sheet iron, 
part of the coal enprgy can be hoped for. While 0 '005 inch thick, calied an interstitial armature· ; this 
therefore as a heat engine the thermo cell appears to armature having a coil of wire wound npon it, and 
fol low precisely the law of Carnot, and hence may have separated from direct contact by means of asbestos 
a theoretical maximum efficiency equal to that of the paper. The eight eiements are arranged radially about 
reversi ble engi ne of this eminent philosopher, yet in a common center, and are equidistant, the eight inter· 
practice its efficiency falls very far below this theoreti- stitial armatures passing, in fact, through the iron disks 
cal maximum. which constitute the common pole pieces of all  the elec-

It therefore fol lows that if the result hoped for is to tro-magnets. The coils wound upon the interstitial 
be attained at all , it must obviously be looked for in armatures are connected directly in series, the whole 
some other direction than in that of the thermo cell .  forming a closed circuit. Through the center of these 
In consideri ug the matter, another line of investiga- disks a hollow vertical shaft passes, carrying at its 
tion suggested itsel f to me, the results of wh ich I lower ena a semicircular plate of fire clay called a 
have the honor now to submit to my fellow members I guard plate, which, when the shaft is turned, revolves 
of the Physical Section. It has long been known that I close to the lower ends of the sheet iron armatures, and 
the magnetism of the magnetic metals, and especially I ecreens off half of them from the access of heat from 
of iron, cobalt. and nickel, is markedly affected by heat. below. The shaft carries a cyl inder of insulating ma­
According to Becquerel, nickel loses its power of being terial, having metal lic contact pieces let into it  on op­
ma�lletized at 400°, iron at a cherry-red heat, and co· I posite sides, the line joining them bei ng parallel to the 
bait at a w hite heat. Since, whenever a magnetic field straight edge of the guard plate. Upon this cylinder 
varies in strength in the vicinity of a cond uctor, a cur- I eight springs press, each of these springs being con­
rent is generated in that conductor, it occurred to me

' 
nected to the wire of the closed circuit above mentioned 

that by placing an iron core in a magnetic circuit and midway between the coils. The length of the metallic 
by varying the magnetizability of that core, by vary- segment is so proportioned that the following spring 
ing its tem perature, it would be possible to generate a I touches it j ust as the preceding one leaves it. The 
current in a coil of wire surrounding this core. This

' 
springs themselves are S l)  adj usted that each of them 

idea constitutes the essential feature of the Hew gene- I comes into contact with its metallic segment just as the 
rator, which therefore I have called a pyromagnetic

· 
preced ing coil of the pair to which it. is connected is 

generator of electricity. I uncovered by the rotation of the guard plate. Upon 
The pri nciple of utilizing the variation of magnetiz- I the sallie shaft, and above the cylinder just mentioned, 

abi l i ty by heat as the basis of electric machines, though a pair of metallic rings are placed, insulated from the 
clearly appl icable to generators, was first applied to shaft. to each of which one of the metallic segments is 
the construction of a simple form of heat engine, which connected. Brushes pressing upon these rings take 
I have called a pyromagnetic motor. A description of off the current produced by t.he generator. 
this motor will help us to understand the generator The entire machine now described is placed upon the 
subsequently constructl'd. top of any suitable furnace, fed by a blast, so that the 

Suppose a permanent magnet, having a bundle of products of combustion are forced up through those 
slllall tubes made of thin iron placed between its poles, interstitial armatures wh ich are not covered by the 
and capable of rotation about an axis perpendicu lar to guard plate, and raise them to a high temperature. The 
t.he plane of the magnet, after the fashion of an anna- : field magnets when charged magnetize of course only 
ture. Su ppose, farther, that by suitable means, such those interstitial armatures which are cold, i. e. , those 
as a blast or a draught, hot air can be made to pass beneath the guard plate. On rotating this plate, the 
thl"Ough these tubes so as to raise them to redness. I interstitial armatures are successively uncoveretl on the 
Suppose that by a flat screen symmetrically placed I �)De side and covered on the other ; so that continual ly  
act·oss the face of this bundle of tubes and covering one·  1 during the motion, four of  the eight armatures are 
half of them, access of the heated air to the tubes be- I losing heat and the other four are. gaining heat. But 
neath it is prevented. Then it follows that if this those which are losing heat are gaining magnetism, 
screen be so adjusted that its ends are equidistant from · and vice versa. Hence, while currents are generated in the two legs of the magnet, the bundle of tubes will all the armature coils, since in all the magnetism is 
not rotate about the axis, since the cooler and magnetic I varying, the current in the coils beneath the guard 
pOI·tions of the tube bundle (t. e. , those beneath the ! plate will be in one direction, while that in the coil 
scre,m) will be equidistant from the poles, and will

' 
exposed to the fire will be in the other. Moreover, 

. be equal ly attracted on the two sides. But if the I whenever an armature passes out from under the guard 
8creen be turned about the axis of rotation so that one ' plate, its condition at once changes ; from losing heat 
of its ends is nearer one of the poles and the other ' and gaining magnetism, it begins to gain heat and to 
nearer the other, then rotation of the bundle will en- � lose magnetism. Hence, at this instant, the current in 
sue, since the portion under the screen, which is cooler i its coil is reversed ; and consequently the line connect­
and therefore magnetizable, is continually more strongly ing this coil with the one oPPoRite to it constitutes the 
attracted than the other and heated portion. This de- I neutral line or line of commutation, precisely as in the 
vice acts, therefore, as a py romagnetic motor, the heat ordinary dynamo. Indeed, the action of the intersti­
now passing through the tu bes in such a way as to pro- i tial armature coils of the pyromagnetic dynamo re­
duce a dissymmetry in the lines of force of the iron field, sembles strongly that of the ordinary armature coils of 
the rotation being d UP to the effort to make these sym- the Gramme ring, not only in the manner of connecting 
metrical; The guard plate in this case has an action I them together, but also in their functions ; the change 
analoguus to that of the commutator in an ordinary ' of direction in the current as the magnetism of the 
armature. The first experimental motor constructed field changes sign, in the latter CR!!e corresponding 

* Abstract of paper read before the American A88OClation for the Ad- I closely to the change of current in the former case due 
VllDceIDent of Science, New York, Angnllt, 1887. · to the direction of the temperature change. But it 
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will be observed that whi le in the Gramme ring the 
loops between the armature coils are connected to 
commutator segments equal in number to that of the 
coils, upon which commutator two brushes press, in the 
pyromagnetic dynamo the loops between the armature 
coils are connected to an equal number of brushes (in 
this case eight), whi le the com mutator segments are 
only two in num ber. So that the functions of the  
commutator and the brushes in this generator are i n  
a certain sense reversed a s  compared with the ordinary 
dynamo. 

. 

The potential difference developed by this dyna,;10 
will  obviously depend (1) upon the num ber of turns of 
wire on the armature coils, (2) upon the temperature 
difference in working, (3) upon the rate of temperat ure 
variation, and (4) upon the proximity of the maxi mum 
point of effect. No advantage will be gained, of 
course, by raising the temperature of the intersti t ial 
armature above the point at which its magnetizability 
is  practicall y zero, nor will it  be advantageous, on the 
other hand, to cool it below th? point where its l lIag­
nAtism is practicall y  a maximum. The points of tem­
perature, therefore, beiween which, for any g:iven 
magnetic metal, it is most desi rable to work, can be 
eas i ly  determ ined by an inspection of the curve show­
ing the relations between heat and magnetism for this 
particular metal. Thus the points of tl:!m perature at 
which the magnetizability is  practically zero, as above 
stated, are a white heat for cobalt, a bright red for 
iron, and 400° for nickel. On the other hand, while at 
ordinary temperatures iron has a maxi mum intensity 
of magnet.ization represented by 1,390, its intensity at 
220° is 1 ,360, and hence no commercial ad vantage is 
gained by cooling the iron below this te mperature. 
Nickel , however, whose maximum intensity of magnet­
ization at ordinary temperatures is 800, has an i ntensi ty 
of only 380 at 220°. Hence while this metal requires a 
lower maximum temperature, it also req uires a lower 
minimum one, but it may be worked with much less 
heat. The rate of the temperature variation is deter­
mined by the rapidity with which the guard plate re­
volves ; and this in its turn is dependent l1 (Jon the 
rapidity with which the intllrstitial armature can be 
cooled and heated. That it Inay take up and lose heat 
readily, the sheet iron of which it is made is very thin 
(only 0 '005 inch thick, even when its durability is in­
creased by enamel ing or nickeling), it is corrugated 
and rolled up so as to expose a large surface (about 
60 square feet for the eight armatures), and hot 
and cold air are alternately forced through the 
armature. Experiments already made show that the 
guard plate can probabJy be made to revolve 120 
times a minute. Since the potential difference is 
proportional to the number of l ines of force cut 
per second, it is evident that by doubling the speed 
of rotation twice as many l ines of force would flow 
across the generating coils per secon d, and the output 
of energy would be quadrupled. $xactly what thick­
ness of metal is the most suitable for the purpose, what . 
the relati ve vol ume occupied by metal and by air space 
i n  the interstitial armat.ure should be, what is the best 
diameter for this armature, or even the best metal, 
what the best limits of ·temperature, and what the best 
speed of rotation to produce the maxi mum poten tial 
difference-all these are questions w hich must be de· 
cided by experiments made upon the generator itsel f. 

The results thus far obtained lead to the conclusion 
that the economy of production of electric energy from 
fuel by the pyromagnetic dynamo will be at least equal 
to and probably greater than that of any of the 
methods in present use. But the actual output of the 
dynamo wil l  be less than that of  an ordinary dynamo 
of the same weight. To furnish thirty sixteen·candle 
lights in a dwelling house would probably require a 
pyromagnetic generator weighing two or three tons. 
Since, however, the new dynamo wil l  not interfere with 
using the excess of energy of the coal for warming the 
house itself, and since there is 110 attendance required 
to keep it running, there would seem to be al read y a 
large field of usefulness for it. Moreover, by using the 
regenerative principle in  connection with it.. great im­
provement may be made in its capacity, and its practi­
cal utility may very probably equal the interesting 
scientific principles which it embodies. 

.. . . . .. 

on the Waves. 

In a pam phlet issued lately by the U. S. Hyd ro­
graphic Office, Lieut. Underwood sa.ys that mineral 
oils are not so effective for use at sea as ,'egetable or 
animal. A comparatively small amount of the right 
kind of oil, say two quarts per hour, properly used, is 
sufficient, he asserts, to prevent much damage, both to 
vessels and to small boats, in heavy seas. The gl'eatest 
result from oil is obtained in deep water. In a surf, or 
where water is  breaking on a bar, the effect is not 80 
certain ; but even in this case oil may be of benefit, and 
its use is recommended by Lieut. Underwood. He 
advises that, when an attempt is about to be made to 
board a wreck, the approaching vessel should use the 
oil after running as close ·as possible under the lee of 
the wreck. The wreck will l:!oon drift into the oil, &nd 
then a boat may be sent alongside of her. 
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13:4. 
MILLOT'S . HYDRAULIC WHEEL. 

In the setting up of a hydraulic  wheel, the following 
conditions always have to be satisfied : The water 
must be led from the hea,d race with the least possible 
loss of velocity ; it must be made to act without shock ; 
and it UlUst be discharged wi thout velocity into the 
tail race. Such conditions llannot be rigorously fulfilled 
with undershot wheels, as 
the water loses a portion 
of its velocity before reach­
ing the wheel, through 
friction against the sides of 
the race, and then, at the 
IDoment when it reaches 
one of the buckets, it sud­
denly loses its velocity and 
takes on that of the wheel ; 
and, finally, it leaves the 
latter with considerable 
velocity. The performance 
of such a w heel rarely ex­
ceeds 25 per cent. 

With the overshot wheel, 
'provided it moves slowly, 
we obtain better results, 
since its motion, in which 
the water in the buckets 
participates, brings about 
a centrifugal force tha.t 
modifies the form of the 
free surface of the liquid in 
each bucket. Such surface 
fa.lls toward the interior of 
the wheel, and rises toward 
the exterior, so that the 
water tends to escape from 
the bucket before accom­
plishing its work. On 

. another hand, if the water 
enters with slight velocity 
from the channel, it does 
not produce any Rhock on 
running into the buckets, 
if the wheel is moving 
slOWly, and, when the buck­
ets empty, the water is de­
posited in the tail race 
without yelocity. 

Well arranged overshot 
whe�ls utilize 75 . per cent 
of the IlIotive work developed by the action of the 
wai;el', especially with heads varying from ten to forty 
feet. 

With the breast wheel, the total weight of water that 
acta. does not exert itself solely upon the wheel, for the 
pressure is merely a component of the weight of the 
water. and the race supports the other com ponent or 
part of such weignt. It results from this that the 
wheel, while receiving the sallie quantity of work from 
the water, is llI uch less charged, and consequently the 
frictiop of its 
shaft upon the 
s u p p o r t s  is 
less. Butsuch 
ad V8Jl tag-es are 
c o ,u n  t e r b al­
anced by draw­
backs d ue to 
the fac� that 
the play neces­
sarily existing 
between t h e  
edgeS of the 
buc:kets a n d  
the .' 'race occa­
sions a loss of 
water, aILd al$o 
to the Jact that 
t h e  w a t e r , 
in r ;u n n  i n g  
t h r o u g h the 
l' a c e , experi­
enc(js quite a 
gooQ . .  Qeal of 
resistance. 

To prevent 
too great a loss 
of water at this 
place, : it be­
conles neces­
sary t.o run the 
w h e el � i t h  
g r e a .t e r  v e-
10city, thlJ,n we 
do an overshot 
one, fl,nd · the 
result is . that 
t h'E) ;w, a t  e l' 
1 e a '¥ El  e , t  h ,e 

J tieuiifit �mtri,au. 
loss of  worl{. This wheel, nevertheless, utilizes about 
66 per cent of the work developed by the water. 

The Poncelet wheel is an undershot one, so modified 
as to make it utilize a greater fraction of the work fur­
nished by the water, while at the same time allowing 
it the advantage of speed. Instead of flat buckets, it 
has curved ones, and its performance amounts to 60 

THE MILLOT-HAUVEL WATER WHEEL. 

per cent. 'l,'he Sagebien whelll is a modification of the 
breast wheel, which, without being too wide, dis­
charges a large volume of water, thus giving a better 
performance (80 per cent) than the ordinary breast 
wheel . 

Such are the principal peculiarities of common water 
wheels. 

The accompanying figure represents a Millot wheel, 
as modi fied hy Mr. C. Hauvel. This wheel keeps up a 
high performance, despite variations in the head of 

water and in the discharge, since it always utilizes the 
total height of the fall. Moreover, it admits the water 
without velocity. Compared with overshot wheels, it 
presents a greater width of rim, that permits of taking 
in three or four times more water. If we compare it 
with breast wheels, or even with the Poncelet water 
wheel, we find that it does away with the COllstruction 

and keeping in repair of a 
wheel race, aud it is not ex­
posed to damage or acci­
dent from ice or the pas­
sage of a foreign body. 
The objection has been 
made to it that its diame­
ter is nearly dou ble tIle 
height of the fall, and that 
it is slow, thus multiplying 
gearings ; but the arrange­
ment here illustrated and 
now used by Mr. Hauvel 
shows that it is possible to 
obtain

' 
great speed on the 

driving shaft. As may be 
seen, the i nclination of the 
buckets allows it to be im­
mersed to sotne depth 
without loss, and the slight 
velocity that is ascribed to 
it permits of following the 
current without meeting 
with resistance therein. 

Mr. Hauvel employs iron 
plate buckets. The interior 
of the rim is toothed, thus 
�apidly multiplying the ve� 
locity of the driving shaft. 
The long shafts have been 
suppressed, and the heavy 
and cumbersome spokes 
have been replaced by sim­
ple bolted rods, that pass 
between the two distinct 
parts of the channel. The 
head race is thus divided 
into two portions of water, 
that join each other on 
their fall into the bucket. 
This arrangement, which 
is simple. light. and strong, 
is very ingenious. 

In order to facilitate the exit of the water, the ex­
ternal lips of the buckets are made alternately long and 
short, so that the starting section is doubled . This re­
ceiver can, therefore, be applied to the utilization of a 

large discharge without the necessity of increasing its 
width out of measure. This arrangement does not pro­
duce any diminution in the performauce due to the an­
ticipated overflow of the water, because the latter does 
not fall il lto the race, but into the succeeding bucket. 
An official committee has found that the performance 

of this motor 
reaches 86 per 
cent.- R e v u e 

,Indust1'ielle. 

THE FmTH OF 

FORTH BRIDGE 
BY · B. BAKER, lI. 

INBT. O. E . ·  

If we could 
transport one 
of the tubes of 
the great Bri­
tannia Bridge 
from the Menai 
Straits to the 
F o r t h ,  w e  
EZhould find it 
would span lit­
tle more than 
one fourth of 
the space to be 
s p a n n e d  by 
each of the 
g r e a t  Forth 
Bridge girders. 
And yet it was 
of this Bri tan­
nia Bridge that 
S t e  p h e  nSOI), 
i t s engineer, 
thirty y e a r s  
ago, said:  " Of· 
ten at night J 
would lie toss­
ing about . seek­
ing sleep in 
v a i n .  T h e. 
1>ubell filled my . 

. wheel . with a. 
n o :tab l e  . ye­

. locity that car­
ries with it a THE PRmOIPLE OF THE FIRTH OF FORTH BRIDGE. 

* From a le�tnre 
delivered at the 
Royal InstitutiOll.­
JiJngineering. 
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head. I went to bed with them and got up with them. 
In the gray of the morning, when I looked across Glou­
cester Squal'e, it seellled an immense distance across to 
the houses on the opposite side. It was nearly the 
same len�th as the span of my tubular bridge ! "  

Our flpanli', as I have said , are each nearly four times 
as great as Stephenson's. To get an idea of their mag­
nitude, stano in Piccadi lly and look toward Bucking­
ham Palace, and then consider that we have to span 
the entire distance across the Green Park, with a com­
plicated steel structure weighing 15,000 tons, and to 
erect the sallie without the possibility of any inter­
mediate pier or support. Consider also that our ra i l  
level will be as high above the sea as the top of t he 

dome of the Albert Hall is above street level, and that 
the structure of our bridge will soar 2(10 feet yet above 
that level , or as high as the top of St. Paul's. The 
bridge would be a startling object indeed in a London 
landscape. 

It is not on accoun t  of size only that the Forth 
Bridge h as excited so m uch general interest, but also 
because it is of a previoUl:lly little known type; I will 
not say novel, for there is noth ing new under the sun. 
It is a cantilever bridge. One of the first questions 
asked by the generality of visitors at the Forth is, Why 
do you call it a cantilever bridge ? I admit that it is 
not a satisfactory name, and that it only expresses half 
the truth, but it is not easy to find a short and satis­
factory name for the type. A cantilever is simply 
another name for a bracket, but a reference to the dia­
gram will show that the 1 ,700 feet openings of the 
Forth are spanned by a compound structure consisting 
of two brackets or cantilevers and one centl"al girder. 
Owing to the arched form of the under side of the 
bridge, many persons hold the mistaken notion that 
the principle of construction is analogous to that of an 
arch. 

In preparing for this lecture the other day; I had to 
consider how best to make a general audience appreci­
ate the true nature and direction of the stresses on the 
Forth Brid ge ; and after consultation with some of our 
engineers on the spot, a living model of the'structure 

1 titutifit J.mtfitlu. 
compression. In the Forth Bridge you have to imagine 
the chairs placed a third of a mile apart, and the men's 
heads to be 360 feet above the ground. Their arms 
are represented by huge steel lattice members, and the 
sticks or props· by steel tubes 12 feet in diameter and 
1,!4 inches thick. 

I have remarked that the principle of the Forth 
Bridge is not novel. When Lord Napier of Magdala 
accompanied me over the works one day, he said : " I  
suppose you touch your hat to the Chinese ? "  and I 
replied, • •  Certainly, " as I knew that a number of 
bridges on the same principle hAd existed in China for 
ages past. Indeed. I have evidence that even savages 
w hen bridging ill primitive sty Ie a st.ream of more than 

A TATTOOED WHALE. 

135 
echidna that has quite recently been discovered in 
Northern New Guinea (Pro echidna bruijni). This cu­
rious animal in outward appearance resembles · the 
hedgehogs in its spine-covered body and the ant eaters 
in its long and tapering snout. '1'he latter is incapa­
ble of being opened, and the mouth consists of a small 
hole at the apex, through which the long and vermi­
form tongue is protruded. The spines are short and 
stout. but of needle-like sharpness, and spring from a 
thick (loat of dark brown fur. The forefoot is furnished 
with three broad and nail-shaped claws, while those of 
the hinder limb are long, sickle-like, and very sharp. 
Worked by the powerful muscles with which the crea­
ture is provided, these are admirably adapted for 

ordinary width have been driven to the adoption of digging. The tail is rudimentary. Bruijn's echidna, 
the cantilever and central girder system, as we were which is over two feet in length, and is thus considera­
driven to it at the Forth. They would find the two bly l arger than its Australian representative, is said by 
cantilevers in the projecti ng branches of a couple of the natives to live in burrows in rocky ground. -Dr. 
trees on opposite sides of the river, and they would F. H. H. Guillemard, Cruise of the Marchesa. 
lash b"y grass ropes a central piece to the entls of their .. . . . . ' 
cantilevers and so form a bridge. This is no imagina- A TATTOOED WHALE. 

tion, as I have actual sketches of such bridges taken The accompanying sketch is taken from a cetacean, 
by exploring parties of engineers on the Canadian about twelve feet long, caught in a bluefish gill net 
Pacific and other railways, and in an old book in the by fishermen at Nantucket Island, off Cape Cod , on the 
British Mnseulll I found an engraving of a most inter- fourth of July. O wing to arrangements made with 
esting bridge in Thibet upward of 100 feet in span, the lighthouse board and life-saving sen'ice, in 1883; 
built between two and three centuries ago and in every members of these departments of the government are 
respect identical in principle with the Forth Bridge. i instructed to inform the commissioner of fisheries, at 
When I published my first article on the proposed once, by telegraph, of the occurrence of stranded or 
Forth Bridge, sOllie four years ago, I protested against captured marine animals such as whales, porpoises; 
its being stigmatized as a new and untried type of con- black fish, and other forms of cetaceans. 
struction, and claimed that it probably had a longer Among the papers forming the report of the fish 
and more respectable ancestry e ven than the arch. commissioner for 1883 is a circular of instructions to 

The best evidence of approval is imitation, and I am fishermen and others on the coast, giving descriptions 
pleased to be able to tell you that since the first Imbli- and drawings of most of the known forms of cetacp.ans, 
cation of the design for the Forth Bridge. practically and directions for the proper preservation of specie 
every big bridge in the world has been built on the prin- ments, so alJording sufficient knowledge to secure the 
ciple of that design, and many others are in progress. safety of valuable and rare forms unti l they can be 

.. j • , • taken charge of by the necessary experts. 
BRUUN'S ECHIDNA (PROECHiDNA BRUUNI), NEW In consequence of the peculiarity of the animal 

GUINEA ANT EATER. captured at Nan tucket, news of the fact was sent to 
Our engraving shows the rare and extraordinary the summer headquarters of the United States Fish 

Commission, a. t  
W o o d ' s  H o l l , 
Mass. , a n d  t h e  
• •  whale," as the 
fishermen describ­
ed it, was taken 
there, whence it 
will be sent, as a 

. skeleton, to the 
N a t i o n a l  Mu- ' 
seum at W ash­
ington, to form a 
part of the osteo­
logical collection 
there. The ani­
mal is a gl·ampus

' 

(GI'ampus grise· 
us), a s p e c i e ·s 
w h i c h il:! some­
what c o  III m 0 n 
th roughout t Ii. e 
N orth At1a�tic. . 

S e v e r a l  speci­
mens have been 
taken, their cap­
ture bei ng chiefly 

was arranged a!' 
follows (see illus­
t r a t i o n ) : T wo 
men s i t  t i n  g on 
chairs extended 
their a r m  s and 
s u p p o r t e d  the 
same by grasping 
s t i c k s butting 
against the chairs. 
This represented 
the two double 
cantilevers. The 
central girder was 
represented by a 
short stick slung 
from one arm of 
each man and the 
a n c h o r a g e s  by 
r 0 p e s  extending 
from the other 
arms to a couple 
of piles of brick. 
When stresses are 
brought on this 
system by a load 
o n t h e central 
gil'dpI'; the men's 
arms and the an­
chorage r 0 p e s  
cOlne into tension 
and tl:).� sticks and 
chair legs i n t  0 BRUIlN'S EOHmNA (PROEOHIDNA BRUInm, NEW GUINEA ' nT EATER. 

. due to tl1e habit · 
of the species of 
skirting very- near 
the shore, in, pur­
suit Of its fclOd of 
small fishtie� .aDd 
m i n  u t e �ii�aoe 
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crustaceans. The. grampus forms one member of the 
large class of cetaceans occurring in the seas, and is 
related more or less closely to the porpoise and whaJe. 
Having a wide range over the Atlantic, it is not un­
.c�n:lInollly seen by vessels. Its habits are simill!-r to 
those of the rest of the family of ct>taceans. Its flesh 
is sometimes eaten by the fishermen of Cape Cod. and 
is esteemed very palatable by them. 

A pecul iarity of the species is the presence or irregu­
lar markings or scratches of white on the black sides 
of the body. These marks appear as though made 
with some blunt instrument ,plowed across the skin, 

.but examina.tion sho ws them t.o be natural, and they 
occur on all the specimens, being more numo:lrous as 
age increases. 

In the specimen drawn, the markings assume several 
irregu lar forms, and one can easily distinguish the let­
ters A and F. It is said that letters and other signs 
and outl i n es are not ullcom mon. and this animal may 
be said to carry its own ini tials on its body, as a sailor 
bears his nalll e and the symbols of his occupation on 
his arm or breast. 

Alcohol In HI"h Latitudes. 

In an interesting article in the F01"um for August on 
this subj ect, General Greely says : " The members of 
the Lady Franklin Bay: expedition, 25 in number, 
passed two years in an unprecedentedly high latitude, 
within eight degrees of the geographical pole. Dur­
ing that time many arduous sledge journeys, under 
conditions of extreme exposure, were made by the men. 
These journeys varied from 2 to 60 days in length; and 
owing to the character of the ice and the necessity · of 
transporting with them all supplies used during their 
absence, such physical exertions were required on the 
part of the sledgemen that the end of each day's work 
almost invariably found them in a state of physical ex­
haustion. The grflater part of these journeys were 
made in temperatures bp-low zero (Fahr.), and for many 
days at a ti m e  the mercury in the thermometer never 
thawed ; while on special occasions temperatures rang­
ing from 50 to 60 d egrees below zero, or eighty or ninety 
below the freezIng point, were experienced for a number 
of consecutive days. And they endured all this labor 
and exposure without artificial heat, and upon a limited 
sledge ration, calculatfld to a nicety, of the least 
amount of food compatible with health, so that the 
ph ysical waste was barely repaired. Despite all this 
exposure and the demands upon the physical strength 
·and vital energy, no case of serious frost bite nor any 
disabling illness occurred, save in one instanee, when 
Sergeant Rice, the photographer, attacked by inflam­
matory rheumatism, was brollght to camp by a relief 
party. In this single case D r. Pavy and Rice, who 
composed the original party, had abundantly provided 
themselves with rum from an English cache in Lincoln 
Bay. 

In all these sledge journeys no ration of spirits was 
ever granted. The officer or non-commissioned officer 
in charge of the party was provided with a small q uan­
tity of brandy for medicinal p urposes, which was re­
quired, as it proved. only a few times, there bein g al­
ways left a small margin a!! a gratuitous issue on festal 
occasions when the sledge party was returning. While 
at the home station, n o  spirits of any kind were ever is­
sued regularly. Usually, though not always, on Sun­
day evenings, about half a gill of rum was issued to 
each man who desired it ;  and the same quantity was 
also given whenever the birthday of one of the party 
or any other festal occasjon occurred. 

I can not recall a single instance where spirits were 
ever medicinally prescri bed at Fort Conger, though 
there might have been such a case. Generally a small 
quantity of rum or brandy was given to each mem ber 
of a sledge party returning from the field, though this 
was not infrequently declined. In a few cases in the 
field where spi ri ts were taken d uring work, or surrep· 
titiously obtained and d runk before the day's work 
was over, the effect of alcohol seemed to show itself in 
di minished power for worllf in i m paired resistance to 
cold, and in one case it interfered with a man's appe 
tite for the solid food of the sledge ration. 

The use of rum in our home q u arters at irregular in­
tervals served an excellent purpose in stimulating the 
mental faculties, w h ich in the cases of some of the men 
seemed to be deadened and sluggish, owing to the 
monotonous character of our surroundings and the un­
varying routine of duty. During our two years' ser" 
vice at Conger I did not drink in all a pint of spirits, ·though occasionally I took a glass of l i ght wine ; and 
my own experience was that I was as well without al­
cohol as with it, though the social effect of wine among 
the officers was undoubted ly good. Some of the men 
rarely drank the rum issued, and by common consent 
these did as well without it as with it.; though it 
seemed certain that !'lom e  of the party would not have 
passed the two winters at Conger as cheerfully or as 

. well without alcohol as they did with a small quan­
tity. 

During the boat retreat southward from Conger to 
Cape Sabine. in August and Septe,ober, 1884, a consid­
erable quantity of rum and whisky was ta.ken with 

Ii ,it.tifir �mtti,al. 
the pa.rty, but a.lthough there W&8 much-exposure from 
great physical labor, more than half of the journey was 
completed before the issU61 of the spirits was begun. 
It was commenced at a time when the party was some. 
what disheartened by the surroundings, and the par· 
ticular result then sought was to benefit the men men­
tally rather than physically. The use of rum during 
the boat retreat appeared to be most beneficial when 
given to the men just after the day's work was over, 
and after they had entered their sleeping bags. Be­
fore reaction came the men received hot food. Every 
one who could, avoided drinking the rum until he l}ad 
entered his bag. The men always expressed most 
strongly their appreciation of rum and its effects after 
a day spent in exhausting labors, under discouraging 
circumstances and with unfortunate results, so that I 
j udged the effect to be a mental stimulant and · benefit 
rather than a physical one. In addition to its effect 
upon the mind, it produced, in the chilled, damp, and 
half-frozen ml;ln, a marked feeling of warmth, which i n  
my o w n  case appeared t o  result from an increased sur­
face circulation ; and in addition the alcohol evidently 
had narcotic properties, for it speedily induced drowsi­
ness and greatly promoted sleep. These special issues 
of rum, either in the field or during the retreat, rarely 
exceeded half a gill at a time, and when the men re­
ceived, for urgent reasons or on particular occasions, 
double the amount, they stated to me that its benefi­
cial result seemed to be little, if any, greater than that 
of a half gill. 

The subject of alcohol was frequently and generally 
d iscussed duriug the winter .at Cape Sabine, and all, 
without exception, concurred in the opinion that spirits 
should be taken afto:lr a day's labor was over, and not 
before or during exhausting work, nor wbile suffering 
from exposure which was to be continued. The opin­
ion of nearly every one was that it should be a con­
stituent of the Arctic sledging ration. My own opinion 
is the same now as it was in 1881, that in small quan­
tities tbe issue of alcohol is  ver y  beneficial, but that i ts 
regular and daily issue would be deleterious rather than 
beneficial. It should, without doubt, be carried by all 
expeditions and sledge parties, as a medicine and for 
emergencies. Dr. Enval, of the Swedish Arctic ex­
pedition of 1872-73, says : . . I believe spirits and liquors 
to be of great use in small a.nd moderate quantities, 
but exceedingly mischievous and pernicions in case of 
the least excess. " The last part of his statement coull! 
be verified by me from cases within my own knowledge ; 
as to the first part, it is fully in accord with my own 
ideas. At Camp Clay, a half gill of rum was issued 
every Bunday; ·until tlie s'ilpply was nearly' exhaullted ; 
and the issue of these spirits to the half-starved, half­
frozen, and dispirited men was of the highest possible 
value. The party looked forwarl! from one Sunday to 
another as being the feast day, owing in a great meas­
ure to this issue of rum. Later, when the party hlJP. 
been slowly starving for many months, and when the 
supply of food was so diminished as to necessitate a 
greater reduction of rations, the pure alcohol on hand 
was issued as food, being diluted with about three 
times its weight of water. Each man received daily 
perhaps a q uarter of an ounce of alcohol, the effect of 
which was most beneficial. The general impression, 
with which I most heartily agreed, was that the alcohol 
supplemented the food, and had a decided alimentary 
value. There could be no question of its beneficial 
effect as a mental stimulus to every member of the 
party under our unfortunate conditions at Sabine. 

, 

of starva.tion ; but his extraordinary energy and great 
physical power of enduran'le were supplemented and 
stimulated by a mixture of ammonia and brandy. 

This article will not have been written in vain if it 
has the effect of correcting among any class of laboring 
men the mistaken idea that their capacity for work is 
increased or their powers of end urance to exposure and 
cold enhanced by the use of alcohol. The English 
navvy never drinks while working, and the Esquimaux 
and Chukches, without alcohol, endure unharmed the 
severest temperatures known to man. 

A. W. GREELY. 

The Spirit Level. 

There unfortunately exists a great deal of conflict­
ing evidence regarding the' true inventors of the dif­
ferent parts of the spirit level. In deed, there are 
hardly two authorities who agree upon the su bject. 
The ori ginal form seems to have bl'en that of a plum­
met, and is  described as " instrumentum q uo, plumbo 
a filo et gnomone pendente, rectio sh'e obliqui tas operis 
perpenditur. " The great H uygens appears to have 
been the first to apply the telescope to a level of his 
which was constructed on the principle of a plummet. 
The honor of having first applied the air bubble to the 
determination of horizontality seems to be due to that 
universal geniu s Dr. Hooke. From al l that I can 
gather, it appears that his invention m ust h ave been 
made subsequent to March 25, 1674, and prior to the 
year 1675, as i n  his ••  Attempt to prove the motion of 
the earth by observations, " by date March 25, 16 74, 
he des�ribes a new method of stilling the plummet by 
immersion in water. In his " Animadversions, " pub­
lished al so in 1674, after fully describing his inven­
tion of the air bubble confi ned in a tube, he speaks of 
its peculiar ad van tage and great delicacy of Illovement, 
and remarks : .. This can hard ly be performed by the 
ord inary way of plummets, with out hanging from a 
vast height, which is not practically to be perfot"llwd 
without almost i nfinite trou ble, expense, and diffi­
culty," p-tc. Hutton, in his " Mathematical Dictionary," 
re marks that the application of the air bubble to the 
leyel " is said to be dua to M. Thevenot, "  but with 
what j ustice I cannot say, having been un able to meet 
with any reference to this instrument in the writings 
of that author. Thevenot was born in 1621, and he 
died in 1692. I have been unable to disco\'er who was 
the inventor of the circular level, which I imagined 
had been of recent date ; but Swit.zer, at page 91 ' of 
his " T reatise on Water Works. " which was published 
in 1734, remarks that' the circular level was t.hen em­
ployed in the construction of the surveying instru­
ment called a plane table. According to Sir John 
Herschel, the cross hair, which gives so much accuracy 
to all astronomical as well as leveling instruments, 
was the invention of Gascoigne, a young Englishman, 
who used it in 1640. He was killed at the age of 
twenty-three, at the battle of Marston Moor. M. Le 
Bion appears to have been the fi rst to conjoin the tele­
scope of Huygens with the air bubble of D/". Hooke ; 
and this must have been subseq uent to the year 1684, 
as such an instru ment is not shown in De la Hire's 
edition of " Picard's Treatise on Level ing. " But it 
was not till  Sisson's im provements that the level could 
be consider<ld as in any way an accurate or philosophic 
instrument. All that were made previously to his time 
were coarse instruments, adjusted by a ball and socket, 
and in other respects resembl ing the common peram­
bulatory survey level, whi�h, from the nat u re of the 
construction, can be leveled in only one direction, 
and cannot be reversed, or moved even in the sl ightest 
degree, without requiri ng readj ustment. Sisson may 
therefore be considered as tbe inventor of the in stru-

It seems to me to follow from these Arctic experi­
ences that the regular use of spirits, even in modera­
tion, under conditions of great physical hardship, con­
tin ued and exhausting labor, or exposu re to severe cold, 
cannot be too strongly deprecated, and that when used ment in common use. The main feature i ll his im­as a mental stimulus or as a physical luxury they should 
be taken in moderation. When habit or inclination provements was the introduction of the four screws 
induces the use of alcohol in the field, under condi tions called the parallel plate screws. I have been unable 

noted above, it sho uld be taken only after the day's to find out the date of Sisson's im provement, an d, 

work is done, as a momentary stimulus while waiting indeed, the only notice I can find of him is the fol low-
ing· in Switzer's " System of Water 'Vorks : "  . .  The i n­for the preferable hot tell. Il.nd food ; or, better, Il.fter 

the food , when going to bed, for then it may quickly venti on " (alluding to the instrument with parallel plate 

induce sleep and its reaction pass unfelt. screws), .. as I take it (for I am not as yt>t well acquai nt-
The experiences of the Lady Fran klin Bay expedi- ed with that gentleman), of W illiam Sisson, at the cor­

tion instance alike the benefi t and inj ury of alcohol on Iler of Beaufort Buildings, in the Strand. "  Since the 
time of Sisson, the celebrated Ram 8den introduced special occasions. The first man to perish, of scurvy a tangent screw and clamp, for mO\'ing the instrument and starvation together, was one wbo was known as a 

regular drinker. At Sabine, the issue of alcohol in the with accuracy through small distances in an azimuthal 
morning to hunters, on urgent medical recommenda- direction. Messrs. Troughton & Simms also made sev­
tions, was followed by the Esquimau Jens, an unerring eral improvements in the arrangement of the various 

hunter, missing, at his own chosen distance, a large parts of the i nstrur:":-nt .; and Mr. Gravat� added a 

seal which might have saved the party ; afterward, ?ross bubble for faclhta�mg the rou�h s:ttmg of �he 

Long, his n erves unaffected by spirits, killed, at the' mstrnment-or th�t adJ ustment WhICh IS made WIth 

t ' d b t h d d d d' t t the legs of the trIpod ; and an enlargement of the wa er s e ge, a ear over wo un re yar s IS an . . .  . . 
A . t f th b fit f I h 1 b t ·  d diameter of the obJect glass, so as, by the admISSIon s an Ins ance 0 e ene 0 a co 0 may e no Ice . 1 . , . ' .  of a greater number of rays of l Ight, to allow of Lhe Sergeant FrederIck s remarkable experIence, when hIS 

1 b ·  h t d 'th t '  . .  't t '  1 shrewd judgment and his proper use of spirits saved his te escope ;I�r s or ene , WI ou Imprunng 1 s op ICd. 

own li fe un der most d esperate circumstances of ex-" powers. - . evenson. 

haustion and exposure. His  gallant comrade, Sergeant ------.,.. ..... , -11.1--+', .•• ------

Rice, worn out in II> fruitless effort to obtain meat for 
his starving comrades, perished by exhaustion in Fred­
erick's arms. Frederick, having stripped himself to 
comfort his companion's last hours, found himself 
chilled and exhausted as well as weakened by montbs 

OUT of t wenty young men who comp4ilted for a West 
Point cadetship at Westfield, Mass. , ten were rejected 
by the physician because they had "the tobacco h eart. " 
brought on by cigarette smoking. They were unfit, 
for West Point service.-B08ton Tra'Oeler. 

© 1887 SCIENTIFIC AMERICAN, INC.



Btd. Cor New Cra ... ,.. and Goaha' •• 
In compliance with the advertisement of April 6 l.aBt, 

with su bseq uent modification, .  bid's were opl)ued at the 
Navy Department on August 8 for'the construction of 
the cruiser No. 1,  of about 4,000 tons, kilown as the 
Newark (cost not to exceed $1, 300,(00) ; of cruisers 
Nos, 4 and 5, of 4, 000 tons, known as the 19 knot ships 
(cost not to exceed $1, 500,000 each) ; and gunboats Nos, 
S and 4, of 1 ,700 tons, of the type of gunboat No. 1, now 
build ing. 'rhe description of the twin cruisers is in 
most respects similar in every detail with that of the 
Newark. The exceptions are t hat they are to have 
machinery of 7, 500 indicated horse power under forced 
d raught. The speed is to be 19 knots. The rig is that 
of a th ree-masted schooner, spI'eading 5,400 square feet 
of sail. Their armament is also to consist of main bat­
teries of twelve 6 inch breech-loading rifles. 

Cram p & Sons were the only bidders for cruiser 
No . .  1. Their bid for this vessel, upon department's plan 
for h ull  and bidd er's plan for machinery, was $1, 248,000. 
But two bids were received for the 1 9  knot vessels­
Messrs. Cramp & Sons at $1,410, 000 each and the Union 
Iron Works at $1,4 28,000. ']'hese bids were based upon 
ih e department's plans for both h ull and machinery. 
The Union Iron Works' bid was for one vessel only. 
Several other bids designated as " special " were s u b­
mitted by the Messrs. Cramp & Sons for these two ves­
sels-one of $1, 325,000 each u pon bidder's plans com­
plete, and another of $1,350,000 upon modified plans of 
the cruiser Baltimore, now buildi ng by them. III the 

,bids for gunboats Nos. 3 and 4, Cramp & Sons are cut 
out narrowly by N. F. ' Palmer, Jr. , & Co. , the firm 
with which Mr. Quintard, John Roach's assignAe, is 
connected . According to the department's designs 
entirely, Cramp proposes to build the gunboats at 
$4!l5,OOO each. N. F. Pal mer & Co. 's bid is j ust $5,000 
less-$490,000 each. As the bids go, it would seem that 
the th ree cruisers will probably be built at Cramp's 
yard in Philadelphia, and the gun boats at Roach's I 
yard at Chester. Mr QuintaI'd says that if the con­
tract is awarded to Palmer, the hulls wi ll  be built at 
Chester and the machi nery at the QuintaI'd Iron 
Works. The Secretary of the Navy is  not bound to 
accept the lowest or any bid, but he is not li kely to re­
ject any of them. 

The hull, m achinery, and fittings of cruisers Nos. 1, 

4, and 5 to be finished within two years from signing 
t.he contract, and those of the gunboats Nos. 3 and 6 
w.ithi n  eighteen months, with penalties for delay. The 
weight of the engines and machinery, including water 

. jn the surface condensers and boilers, is not to exceed 
550 tons for the cruisers and 340 tons for the gunboats, 
under a penalty of $25,000 and $10,000 re;,:pectively for 
an excess of five per cent in weight. and $1,000 for each 
ton weight beyond that. The indicated horse power is 
to be 8, 520 for the cruisers and 3,400 for the gunboats, 
w'ith a premiu m  or penalty of $100 for each horse 
power in excess or deficient. 

Although only three firms competed for the con­
struction of these ships, the Secretary seems well satis­
fied with the results. He says : . , The requi rements 
which the contractors assume are more exacting than 
in the case of any previous bidding. The law for cruis­
ers Nos. 4 and 5 provides that the contracts for the con­
struction of them shall contain provisions to the effect 
that the contractor guarantees that when complet�d 
and tested for speed, under conditions to be prescribed 
by the Navy Department, the vessel shall exhibit a 
maximum speed of at least 19 knots per hour, and for 
every quarter knot of speed so exhibited over and above 
said guarantee the contractor shall receive a premium 
over and above his contract price of $50,000, and for 
every qu arter knot that said vessel fails of reaching 
said guaranteed speed there shall be deducted from the 
contract price the SUIll of $50,000. The department has 
prescribed a four hours' run for the trial-the vessel to 
be loaded to the m ean load draught-so that there is  
to be no shamming in the conditions of .the trial. This 
contract is bid for by both the Union Iron Works and 
C ramp & Sons, and it i;; a requirement which calls  for a 
boat up to the highest point of speed which these 
cruisers haye reached anywhere. Of course the exac­
tions of the bidding drive off people who are not sure 
of their ground ; but I consider that we are very for­
t.unate in being able to place all of the boats with re­
sponsible parties with. these very exacting require-
ments. " 

JroSICAL J'LADS. 
:BT 8J10� Me HOPJtIKa. 

The experiments of Tyndal l and others on !!ollnding 
flames are so interesting and so easily repeated with 
very simple appliances, 'that the studflnt of physics, 
particularly in the department of acoul5tics, should not 
fail to repeat them. The production of musical sounds 
by means of flames inclosed in resonant tu bes is es­
pecially easy. One form of this experiment is illus­
trated by the engraving. 

For the merll prod uction of sounds, a metal tube will 
answer, but for th e anal ysis of the flame by which the 
sonnd is produced a"glass tube will be required. This 
tube, whether of metal or glass, may be 40 inches long 
and one inch internal diameter. It should be supported 
in a fixed vertical position in a suitable 8upport, a filter 
support, for exam ple. In a lower arm of the support is 
placed a glass tube three-eighths inch in diameter, hav­
ing i ts upper end d rawn to a small circular apertu re, 
which w ill allow sufficient gas to escape to form a 
pointed flame ahout 2� inches in height. The tubA is 
drawn down by heating it near onA end until it soften s, 
by continually turning i t  in a gas flame, then quickly 
removing it from the flam e, and drawing it  out as far 
as possible. By making a nick with a fine file in one 
side of th e tube, at a poi rl t  where i t  is about 1-16 inch 
in diameter, the tube lllay be broken squarel y. It lllay 

PRODUCTION OF SOUNDING FLAMES. 

nating radial b'\nds of black and white, in proximity 
to the tube, so that the disk is illuminated only by th e 
light of the intermj.ttent flQ.me. When the disk at­
tains a proper speed, the intermittent illumination will  
cause it to appear stationary. This bllRutiful experi­
ment is due to Toepler. 

By employing a concave mirror instead of a plane one 
as descri bed above, the image of the flame may be pro­
jected upon a screen. 

The Berlin Scre"W Industry. 

In reviewing the present situation of the screw in- . 
dustry, the Berlinm' Tageblatt latel y remarked that 
Berlin makes screws in such quantites and of such 
qualities. that its products are esteemed not only in 
Germany, but in other countries. The principal manu­
facture is that of fine screws worked brigh t, from the 
larger sizes for machinery down to the smaller kinds 
for watch work, etc. ; the materials employed being 
iron, steel, brass, Germ an silver, etc. Efforts are no:w 
heing m ade to i ncrease the production of rough, black 
screws for ordinary wood and iron work ; this class of 
screws having been h itherto principally made in 
Westphalia, but the development of machinery in­
stead of hand labor in Berlin will, it is con sidered, 
alter this situation. There are in the Westphalian 
district-near Hagen-fifteen screw factories, employ­
ing in all about 3,000 workpeople. The Berlin indus­
try comprises twenty-eight factories with about 1, 500 
workpeople. As these are, however, almost exclusively 
engaged in the manufacture of screws-while at the 
various establ ishments near Hagen on l y  about one­
third of the work people are employed in  this particn­
lar ind ustry-it is claimed that Berlin is at least as 
important a seat of screw manufacture as the Hagen 
district. Berlin used at one time to draw its suppl i JS 
of raw material almost entirely from Westphalia, but 
of late years the constantly increasing employment 
of ingot iron and ingot steel instead of welded i ron 
has developed the use of Brunswick raw material s-

I from Peine-which are cheaper than the Westphal ian 
articles, this being partly due to the shqrter rail way 
journ ey they h ave to make. Steam m achinery is ex­
clusively employed for making bright screws, one fa� 
tory having lately erected a new steam engine �f 45 
horse power. The screw-making machines in use are 
upon a system invented by Kernaul some thi rty-five 
years ago, but which has since then been much i'm­
proved. The manufacture of these screw-making ma­
chines constitutes a special branch of Berlin ind ustry. 
The introd uction of the new patent automatic ma­
chinery will, it is expected, lead to a further develop­
ment of the manufacture of screws, more particularly 
in connection with the making of nuts to go with the 
larger sizes of normal machine bolts. The history of 
the Berlin screw manufacture is considered to disprove 
the assertion that an important metal article can 
only be made in the immediate vicinity of the works 
where the raw material is produced. This result is 
attributed to th e intelligence and man ual sldll of the 
Berli n  workmen. One factory at Kopenik produces 
annually 2,000, 000 steel horseshoe calkins, the steel for 
which comes from Hagen 

.. • • t .. 
Death by Electricity. 

A number of interesting experiments h ave just been 
then be tried as a burner. If the flame yielded by gas at made with suc,h electrical machines as are employed in 
full prflssure is less than two inches in length, the tube industries, with the view of determining under what 
should be again broken off at a point where it is a little conditions they may become dangerous. 'rh ese . have 
larger in diameter, and if the opening happens to be been conducted by M. D'Arsonval, who h as already es­
too large, it may be reduced by holding the extreme end tabli shed the fact tqat what .is t.ruly dangerous where 
of the tu be in a gas flame until it partly fuses, when these machines are used is the extra current th at occurs 
it will contract. at the moment the current is broken, and in order to an-

The small glass tube is connected with the gas sup- nul this extra current he proposed to interpose a series 
ply, and the jet is lighted and inserted centrally in the of voltameters containinf acid ulated water along the 
larger tube; and moved slowly upward in the tube conducting wire. The new arrangement now em­
until a' clear musical note is h':lard. If the flame is full ployed is at once more simple and efficient. It  consists 
size, the note will be the fundamental note of the tube. of a V-shaped tube made of an insulating su bstan l'e, 
By turn ing off the gas so as to make the flame three- which, after being filled with m ercury, is  in terposed i n  
fourths t o  o n e  i n ch high, a n d  again inserting the burner the main current. In order to close t h e  latter it  is  only 
in the tube, a point will be found between its former necessary to turn a tap, w*ich is  arranged similarly to 
position and the lower end of the tube at which a tone the tap on a gas pipe. In this way the mach ine is  un­
of higher pitch will be heard . This is  one of the har- primed without its being able to give an extra current 
monics. If the burner with the small flame be carried spark. 
further upward into the tube, a point will  be reached Another arrangement is also made use of, a glass tube 
where both the fund amental and harmonic will be pro- being fi lled with mercury and dipped into a reservoir 
duced simultaneously. These tones are produced by containing the same substance. This tube is provided 

• , • , .  rapi dly recurring explosions o f  the gas, the expl08ions with a ground stopper, this n9t only perm itting the 
Velocity 01" Electrical Tra nsmlnlon. being rendered uni form by the vibratory period of the suppression of the extra current, but also interposing 

Prof. Gould has ascertained that aerial telegraph column of air contained in the tubes. · any sort of resistance in the current. A l though these 
wires on poles transmit electricity at the rate of from ' There are two methods of analyzing these flames. One det!1ils appear rather technical , they relate to a most 
14,000 to 16, 600 miles per second, and that the velocity of consists iIi simply shaking the head, or quickly rolling important matter. The use of electrical m achines is 

.transmission increases with the distance between the the eyes from side to side, thereby enabling the eye to increasing, and it is of practical use to know that cur­
wires and the earth, or, in other words, with the height receive the impressions of the successive flames in differ- rents are not dangerous until a power of 500 volts i s  
o f  suspension. ent positions on the retina. The other consists in view- reached. It is also of interest to know that the l tlech-

. Su bterranean wires, like submarine cabl es, transmit ing the image of the flame in a revolving or oscillating anism of death varies with the nature of the electricity 
slowly. While wires suspended at a feeble height mirror. By holding an ordinary looking glass in the u sed. Thus, with the extra current or with alternat­
transmit signals at a velocity of 12, 000 m iles per second, hand, opposite the flame. as shownOin the engraving, ing currents, there is no anatomical lesion, and the 
those that are sUOlpended higher give'a velocity of from and oscillating the glass, what appears to be a single patient can usually be brought back to life th rough.the 
�6, 000 to 24,000 miles. Wheatstone's experi ments in flame in the tube will be shown as a succesOlion of .practice of artificial respiration, as employed in cases 
1 833 seemed to show a velocity of 28<t,OOO miles per sec- flames of li ke form in the mirror. of drowning, The discharge of static el ectricity from 
ond, but this  result has never been confirlued.-La l . Another way of showing thl! intermittent character batteries, on the contrary, causes a disorganizatjon of the 
Lumiere Electrlgue. of.the flame consist� in revolving a disk having alter- tissues that renders fruitless all attempts to,restore life' 
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(Jomparatlve Loeomotlou. 

Their recent researches on the locomotion of the 
horse and elephant enable the authors to establish cer­
tain analogies and differences presented by the pos-

. terior member of these quadrupeds compared with the 
movement of the lower member in man. The paral­
lelism, which is illustrated by several diagrams, bears 
both on the slow and rapid motion (walking and run­
ning) of the three types here under consideration. 
Co·n trary to the general opinion, there appears to exist 
in the step or pace of the quadrupeds a period of doubl e 
rest, more prolonged in the hind than in the fore 

. quarters_ It is also shown that tl}e trot in the horse 
corresponds unquestionably with the running action of 
man, but that elephants have no such action, j ust as 
man Jacks the gallop of the horse, which in this respect 
thus stands at the head of the series. But, when urged 
to quicken their speed, the elephants broke into an ac­
tion somewhat approaching that assumed by man when 
passing from a walk to a run. In general, both in slow 
and rapid motion, the action of the pelvic member re­
mains essentially the same in all three types. The dif­
ference between them lies in the action on the concur­
rent limbs, which is  slight between m an and the ele­

phant, much greater between these two and the horse. 
-MM. Marey and Pages. 

. , . , .  
Eleetrle Power Servlee. 

BY T. C .  MARTIN. 

�(it.tifit  !mtritau. 
motors are largely on incandescent circuits, the reason l -

The work done by the motors now running is end­
for this being obviously that day running is far more a less in its variety, and some of .the uses are novel and 
necessity with incandescent stations than with arc highly ingeniou!,!. A large number of motors have 
stations. Where motors are running upon night cir- I found their way into printing offices, and run the press 
cuits they are chiefly em ployed on newspaper presses. I for such papers as the Lawrence, Mass . ,  A m erican ,. 

A question among electric light men has been whether the Detroit, Mich. , Tribune ,. the Cincinnati, 0., A mer­
it is best to sell the motor or to rent it out. No una· I ican Inventor ; the Rochester, N. Y . ,  Pythian Knight ; 
nimity has yet been attained, or is likely to be reached, the Lowell, Mass. , Daily News and the Daily Courier; 
on that head, although in a great many cases the I the Elgin, Ill , News ; and the daily journals at Hut­
matter of purchase is left optional with the customel·. chinson and Abilene, Kan. At Detroit a 1 5  h. p. motor 
The sale o utright relieves the company of a large operates machinery giving employment to 200 people, 
initial outlay, but the leasing system seems prod uctive and it is noteworthy that a motor factory in New York 
of a much larger income in the long run. is now putting in one of its own motors to give it power 

Another question arising is that as to the desirability from the nearest electric light station. In fll ct, it is a 
of selling power at a flat rat e or by meter. Many of common thing to find a motor d riving large floors of DMt­
the companies are charging meter rates, but, on the chinery and keeping scores of men busy, as for example 
whole, the flat rate, based on the capacity of the motor, in machine shops, shoe factories. clothing stores, print­
appears to have a decided preference. ing offices, box factories, book binderies, knitting works, 

It will be remembered that the Nat ional Electric and the like. But the motors can also be found, as 
Light Association has discussed the propriety of fixing these returns show, washing bottles, pumping water 
motor rates for its members. Pending that action, a from artesian wells at two cents per barrel, brushing 
striking variety has man ifested itsel f. A few schedules down horses, runhing dental lathes, and driving hun­
will show this. The following are the rates at Pitts- dreds of ice cream freezers, coffee m ills, ventilating 
burg : fans, elevators, organs, circular saws, plating apparatus; 

WHERE COMPANY OWNS MOTOR. WHERE SUBSCRIBER OWNS MOTOR. laundry machines, glove machines, and in throwing 
Per month. Per month. colors on portraits. At Pittsburg a 15 h. p. motor is 

% horse power . . . . . . . . . . . .  $10.00 � horse power . . . . . . . . . . . .  $6.00 being put in to drive dynamos for the Western Union 
1 . . . . .  . . . . . 15.00 1 . . . . .  . . . . . .  10.00 Telegraph Company, and some are now employed here 

!% : : : . : : : : : : : :  ::: �� : : : : : : : : : : : :  ::� and there running the generators in telephone ex-
The rapid introduction of electrical apparatus as 3 " . . . . . . . . . . . .  40.00 3 . . . .  . . . . . . . .  25.00 changes. 

soon as its efficiency has been demonstrated is being 5 . . . . . . . .  . . . .  60.00 5 . . . .  . . . .  . . . .  40.00 It is still early for the establishment of special motor 
seen once IlIore in the remarkable growth of the elec- 8 ' . . . . . . . .  . . . .  72.00 8 . . . . . . . . . . • 55.00 circuits,' but there are several now up and more are 
tric motor industry. It was the privilege of the writer 10 - . . . . . . . . . .  80.00 I 10 . . . . . . . . . . . .  60.00 building in the larger cities. It is to be borne in mind 
jUllt a year ago to bring before the National Electric The com pany runs its main line to the premises that in New York and Boston a distin ct electric power 
Light Association, in session at Detroit, a few facts where the motor is to be placed, but all other connec- supply (Daft) has existed since 1883, that in New York 
and COlllments on the subject of the use of motors and tions and appliances for the purpose of utilizing the now distributing over 200 horse power to about 60 cus. 
the electrical transmission of power as it then present· power from that point are made at the cost of the sub- tomeI's, and that in Boston 90 horse power to about 20 . 

. ed itself. An enumeration was made of the various scriber. Similar service exists in Worcester and Providence. A 
places at which motors had been introduced, and a few At Buffalo, N. Y. , the following rates are quoted : special power plant is also enjoyed by San Francisco, 
figures were quoted as to results obtained. But the Power Rental of Motor and the steps being taken elsewhere in the same direc-
material then offering itself, though striking, was 

Size. per month. per month. 
tion are too numerous to record. notably scarce as compared with that forthcoming � H."P. $

�:� $�:: It remains to be seen wheth er the power supply will 
to·day, and to those who are in any way fam iliar with 1 8.00 1.00 be generall y  undertaken by special power stations ' or 
the development going on, it is evident that the new 2 15.00 2.50 whether it will chiefly remain in the hands of the light-
work already in hand will ,  within the next year, � 26.00 5.00 ing stations. In Boston the Edison · light station is 
dwarf into utter insignificance all that has hitherto 8 ::: 1�:� running 72 motors (Sprague) from � h. p. to 15 h. po,  
been accomplished. Thus it may be mentioned, for 10 63.50 12.50 with a total call for 300 h. p. of current, and in New 
instance, that one well-known company shows a total 12 76.00 15.00 . York the Edison wires feed 45 motors of the same make, 
output of over 2,000 small motors ; that another con- The above quotations are based on a service daily with the same range of capacity, taking i n  all 250 h. p. 
cern manufacturing small motors up to about one h. p. except Sunday, from 7 A. M. to 6 P. M. Special prices The Brush companies in New York, Rochester, Buffalo, 
has buil t 2,500 since last November ; that another are made where power is required for a different period. Galveston, and Philadelphia have a large number of 
co.npany within about the same time-nine months- A discount of $1 per motor is made on bills paid on motors of different makes in use, and the Brush Com­
has sold 1 , 000 h. p. of motors ; that a fourth has, since or before the 10th of month following service. To . pany in Baltimore has about 60 motors (Baxter) on its 
going into operation, sold about 2,500 h. po , and is now parties desiring to own their motors the company arc circuits_ At Providence the Narragansett Electric 
building some 4,000 h. p. ; and that large factories have (Brush) furnishes any size or style. Where Illotor is Light Compan y is putting about 30 h. p. of motors 
b�en put up for the special manufacture of motors, furnished by the company, a contract for at least one (Thomson) on independent circuit. 
employing hundred s of men. The i mportance of this year's motor use is required. One interesting development in New York City 
new condition of affairs is hardly yet recognized, but At Laramie, Wyo. , the subjoined schedule has been deserves special note. The Excelsior Steam Power 
it cannot be denied. It means for one thing that even put in force by the Laramie Electric, Gas Light, and Company, established as a private concern about thirty 
to-day the electric light station is becoming the great Fuel Company : years ago for steam power distribution, and lately de· 
public reservoir of power, and that from its circuits all �}e2rJa�sO�

h livering nearly 800 h. p. over an area of four city blocks, 
engaged in manufacture, and thousands who need Horse power cases where went into the electric motor business not long ago, run-
power for various minor services and functions, can ��;���i:�r;� ::�e:r�e:r���:' �

teh���. cO�h���tg;ns ning for the Electric Power Com pany the Daft service 
draw supplies at wil l .  In a very short time the con· 40 2J,2 cents $1.00 $260.00 above spoken of. It is now understood that the com-
sumption of current for electric power will equal, if 20 2� cents 50 100.00 pany has com pleted arran gements for the generation 
not excel, the consumption for light, and it is to this new 15 2� cents 37� 117.50 and supply of 2. 000 h. p. electrically, using the same 
idea that electric light men and the general public are 1�� 

:� �:�!: :� ::� system, and is already busy preparing its plant. This 
adj usting their methods. There is not an electric light 5 4 cents 00 52.00 service will be confined to the district on the eaRt side 
station building to·day i n  which provision is not being 3 4� cents 13� 35.10 of Broad\\ ay, another service being meantime planned 
made, in engines and dynamos, for electric po wer sup· 2 5 cents 10 26.00 for the west side, t� go into operation by the beginning 
ply ; nor is there a manufacturing industry, within city � . . . . . . .  _ . .  : l�:� ?f S.eptem ber. The �xcelsior Company has been leas-
limits anywhere, in which the use of electric motors is For sewing } . mg Its motors, chargmg $4 per week for 1 h. p. ,  $6 for 
not to be tried or has not already begun. machines. . . . . . . . . . .  . . . . . . . .  2.00 2 h. p. , and $3 for every additional h. p. This includes 

, It is, of course, well kn0"lP that several hundred The Laramie station is about to supply 40 h. p. at I the currrent, the use of the machine, supervision, and 
small motors are in use at the present time deriving $260 per month, as above, to a large flouring mill  about any needed repairs. 
current from primary batteries. It is also well known 1 50 feet away. Some of the comments made are very significant, 
that a large number of motors, averaging about 15 h. At Detroit, Mich. ,  the Edison Company is charging and in no case does it appear that the motor is at a 
p..'each, have been applied to street railway work; but $100 per h; p. per year, the patron buying his motor. disadvantage as an instrument of power distribution 
it is through the medium of electric lighting circuits At Boston, the Boston Electric Light Company, on -the when compared with other machines. Thus it is re­
that the greatest demand for motors has come and is same basis of purchase, charges 50 cents per da.y per h. p. marked by the local com pany at Appleton, Wis. , that 
tQ be met. In order to ascertain what is being done At Des Moines, the rate is  $100 per year per h. p. for water power is so cheap it would not pay them to run 
in this field, the Elect1'ical World addressed inq uiries 10 hours daily with work at constant load ; and $ 1 00 is in the day time for electric power supply_ Yet it is i n  
recently o n  the subject to about 500 of the large'!t local also charged a t  Auburn, N. Y. ,  Springfield, Mass. , Appleton that t h e  electric motor has made a splendid 
lighting companies. It has been fortunate enough to Williamsport, Pa. , and Fall River, Mass. At Lawrence, showing on street rail way work, the generator bein g 
secure replies from between 200 and 300 of these, and Mass. , Lowell, Mass. , Harrisburg, Pa. ,  and Provid'ence, driven by water wheel. As to the size of motors, it 
the replies constitute a very interesting presentation of $125 is charged. At Cleveland, 0.,  Ci ncinnati. and may be said that it was at first thought that the bul k 
the work done in all sections of the country. A large Balti more (over % h. p.),  $10 per month is charged. of the business woufd be around 5 h. p. , but the de­
part of the information furnished has been published At Hutchinson, }{an. , and Abilene, Kau. ,  respectively, mand is as brisk for motors of lO and 15 h. p .. and larger 
during the last week or two in these columns, but it a 5 h. p. motor runs the press for the morning news- as for those of any other suialler capacity. All told, 
u}ay be well to bri n g  out one or two points that are paper at $45 per month. At Pawtucket, $100 per year there are probably over 10,000 electric motors in Amer­
sl,lggested by the. replies as a whole. is the rate wh ere the motor is sold, and $150 where it is ica to-day, of some fifteen differen t makes-Brush, 

. It appears that not far short of a hundred local com- ren ted. At Rochester, N. Y. , where the prime power Thomson, o. & 0. , Cleveland, Baxter, Van Depoele, 
Panies are now operating motors, generally, but not is water. $50 to $72 per h.  p. per year is charged ; and Daft, Edgerton, Sprague, Hawkeye, Bergmann, Gris­
always, 011 their day circuits. A noticeable feature of at Elgin,  Ill., where the day run is made by water com, etc. Of one of these motors alone, over 30 types 
the replies from compa.nies not doing any motor busi- power, $60 per year is charged for from 7 A. M. to 6 P. are now being built to fill orders and carry in stock-a 
ness is that they " do not run day circuits. " This may M . ,  and 1 5  cents per h. p. per hour for night work. At. point of no small importance as illustrating the re­
often he a sufficient reason, but the inquiry is admissi- Cleveland 24 % h. p. sewing machine motors are run at markable commercial development of this latest alec­
hIe whether sufficient current could not be stored up $1 each per month . At Galveston, Tex. ,  $15 per month trical application.-Electrical World. 
from the average nightly run of a station with a spare is the rate. At Toledo, 0. , and KanEtas City $2 per · 

• f • I • 
or extra. dynamo to feAd a da.y circuit profitably. This month for � h. p. is being charged, and at Reading, FOR making bail' oil that is not inj uriOUS to the hi!-ir : 
1!1. certail)ly :worth trying in some places, and is being Pa., $1.75 per month. In Boston and New York the Castor oil ,  � pint ; 95 per cent alcohol, � .pint ; tinct­
done at Cheyenne, where several motors are on storage rate averages about $100 to $125 per year. Of course, ure cantharides, � ounce ; oil of bergamot,. 2 drachma. 
dl!rY citcnit;' ' Another pOInt 'brov.ght out. is ·  that the, in all caSes, larger supply means lower rates. • , . Color the .mixture a pale pink with alkanet root. 
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ENGINEERING INVENTIONS. 

A car coupling has been patented by 
Messr •. Jacob W. Baker and George A. Prescott, of 
Dover, N. J. Combined with the drawhead and COup­
ling pin i. a movable toothed circular stop, adapted w 
support the pin when raised. and provided with pivots 
or bearings for operation in relation with the con piing 
pin and link. 

A car coupling has been patented by 
11k George W. Wilson, of Lanesborough, Min.n. This 
invention covers novel features of construction and the 
combination of parts in a device by which cars may be 
coupled antomatically as they come togethe�, without 
requiring the train men to stand between the cars, while 
it is simple and inexp�nsive. 

• • •  

AGRICULTURAL INVENTIONS. 

A check rower for corn planters h as 
been patented by Mr. Alvin Devine, of Rantonl, II I. 
This invention provides a planter that is operated from 
a wire or rope stretched at the side, wherein the wirc 
need not be detached at the ends when the planter is 
reversed, while the operating mechani.m is strong and 
simple and not liable to lose motion by slight wear. 

A harrow has been patented by Mr. 
Elih u P. Stone. of Lincoln, Kansas. It has a trans­
verse shaft with crank arms at its ends mountecl on the 
harrow frame, with means for tnrning the shaft to raise 
or lower the harrow frame, with variout' other novel 
details and combinations of parts. whereby the teeth of 
the harrow may be raised ont of the ground aud 
cleaned. 

A cultivator has been patented by Mr. 
Wil bur F. Hubbell, of Wanseon, Ohio. It has a tubu· 
lar plow ooam, preferably formed of iron pi pe, with a 
socket forged on its forward eud and connected witb 
an upwardly bent arm, making a beam and standard 
which will support a number of plows, and which may 
be readily adjusted to place the plows at different dis­
tances from each other. 

• • •  

MISCELLANEOUS INVENTIONS. 

A h oistin g  machine has been patented 
by Mr. Patrick Connolly. of Scranton. Pa. The inven­
tion covers a machine of uovel construction intended 
principally for use in mines for pntting roof timbers 
and props or struts in place. ' 

. 

FRESH AlB. 
We do not condemn the theory or the practice of re­

sorting to fresh air mountain retreHts, quiet country 
homes, seaside rambles and bathing, or the various min­
erai �pring. as restorative. to failing health. No doubt 
there are many who have been greatly relieved by all 
these favorite resorts, and Borne very justly claim they 
have been cured. But the number is legion that find no 
comfort, no relief to their. weakness, their aches, their 
pains, in such �raspin2 at straws in their struggle to save 
them.elves. The tollowlng letters illu.trate this point, 
and show the wisd.om of the one most interested in the 
case. 

A patient in Grand Junction, Tenn., on April 00, 1886, 
wrote the following . 

I i My family doctor said I ought and must go to Hot 
Springs and stay three month.. My good brother came 
down from Middle Tennessee to see me, and he also tried 
to per.uade rne to go and .pend three months at the 
spring.. I declined to do .o on the ground that [ knew 
more about Hot Springs than either of them. I jll�m­
ply told them that I intended to .tay at home arilr"lI.e 
Compound Oxygen, and be where I coulC! get fresh air. 
1 believe three months at the springs, taking that con­
taminated air in all the time, would kill me. · 1  have been 
there once, and it was a fruitless t.rip, aye worse. On 
the other hand, I have as much confidence i n  Compound 
Oxygen I.S I would hltve In giving beef and bread to a 
starving man. The Compound Oxygen that I used over u 
year ago did me much good. I wanted to be moving t.o 
some other country all the time, and could not control 
myself about eating, and many other things. I flnd much 
relief in these respects after using the Compound Oxy­
gen. " 

A volume of nearly two hundred pages on U Com­
ponnd Oxy�en-lts Mode of Action and Results," will 
be mailed free to every inquirer on receipt of address j 
and if particularly Interested In the cure of any special 
disease, a monograph on that will also be sent. Address 
Drs. Starkey /I; Palen; 1529 Arch Street, Philadelphh., 
Pa. 

The charge fQ1" Irlsertiun under thu head is One Dollar 

a linefQ1" each insertion : a/JQut eight words to a line. 

Advertisements must be received at [Y/IlJlicalion office 
as ea"ly as Thu7'sday morning to appear in next. issue. 

For best leather belting and lace leather, includiug 
Hercules, see Page BeltinJl Co.'s adv., p. 125. 

Copper smelter and refiner seeks a situation. Fifteen 
years' experience in England. B. S. brand guaranteed. 

Can separate silver present in ore during process cheap­
ly. Abf'tainer. Address Copper Smelter. care of G eo. 
SWift, Gonzales, Gonzales County t Texas. 

SCIENTIFIC AMERICAN 
E U I L D I N O E D I T I O N , 

AUGUS·.I' N UMBER. 

T A B L E  O F  C O N T E N T S. 

1. Elegant Plate in Colors of a Four Thousand 
Dollar Residence at FlushingtN. Y., with fioor 
plans. specificatiOns. sheet or details, bills of 
estimate, etc. 

2. Plate in Colors of a Twelve Hundred Dollar 
Double House, with plans. specifications. sheet 
of details, bills of estimate, etc. 

3. Page engraving of an Elegant Residence corner 
EIghth Avenue and Berkeley Street, Brook­
lyn, N. Y. 

4. The new United States Court House and Post 
Office. Montpelier. Vermont. Half page en­
graving. 

5. Half page engraving showing Competitive De­
sign for Carnegie Free Library. Allegheny 
City, Pa . • Jas. W. McLaughlin. Architect. 

6. The National Agricultural Exposition Building 
at Kansas City. Quarter page engraving. 

7. Drawing in perspective, with fioor plans, of a 
Forty-five Hundred Dollar Dwelling. 

8. Engravingof the Cogswell Polytechnic College, 
San Francisco, with description. 

9. Illustrations of an English Double Cottage of 
moderate cost. 

10. Design for a Marble Fireplace. Half page il­
lustration. 

11. Perspective view. with fioor plans, of a Hand­
some Cottage of moderate cost. 

12. Design for a Church of moderate cost. Half 
page illustration. 

13. Two elevations and a fioor plan of an Austrian 
Country House. 

14. Engraving of Tomb of Colonel Herbinger. 
Mont Parnasse Cemetery. Paris. 

15. Selections of Carved Work from the New Hotel 
De Ville. Paris. Page of illustrations. 

16. Two large views of Engine Room at Ferguslie 
Mills. Paisley : Decoration in Burma;nt{)fts 
Faience. 

17. A French Villa at Enghien-Ies·Bains.· France. 
Two perspective views and four figures show­
ing fioor plans. 

18. The College of the City of New York : The 
Technical Courses. Eleven views of different 
Departments. 

19. Perspective view of City Residence of Herr 
Windesheim, at Halle, Germany. 

20. The Home of Milton. Full page of VIews. A bill or paper file has been patented 
by Mr. Frank B. Gilbert, of Jefferson, Texas. The 
invention consists in a file haYing a rece.s or slot 
formed ncar i ts piercing end and a tougue pivoted 
therein, to prevent the bills or papers on the file from 
workiug off. 

21. Quarter page engraving of a Continental Cot-Stationary and boat engines, boilers. Best and cheap· tage. 
est . .  1 to 10 H. P. Wa.hburn Engine Co .• Medina, Ohio. 

Bennett's Lubricator is giving universal satisfaction. 
Send for circular. Bennett Mfg. Co .• Chicago, Ill. 

A spokeshave has been patented by Timber Gaining M.achine. All kinds Wood Work-
Mr. James H. Polhemus, of Brooklyn, N. y. , This in· Ing Machinery. C. B .. Roger • .% Qo., Norwich, <;Jonn. 
�ention covers a novel 'construction and cofu

'
mnation of 

parts ill  a .pokeshave designed to be capable of use as 
readily in cnrve. of small radius as upon a fiat surface, 
or in apertnres large enough to admit the tool. 

A wagon jack has been patented by 
Mr. Nathan L. Hakes, of Grafton, N. Y. Tbe inven· 
tion covers novel features of con.truction and combina­
tion of parts, whereby there is no tendency to swing 
the load lifted by the jack, strain on the jack and ve. 
hicle being thereby reduced to a minimum, while but 
little power is required to work the jack. 

A windmill has been patented by Mr. 
Martin V. Harper, of North Yakima. Washington 
Ter. It has a pivoted vane, presenting more or less 
snrface to the wind, so that when the latter changes to 
a storm it assists in changing the face of the wind 
wheel from the direction of the storm. with other novel 
features, intended to make a simple, durable. and effi­
cient windmill . 

A spring bed bottom has been patent­
ed by Messrs. Frank W. Smith and George D. Livings­
ton. of Dodge Center, Minn. A cover is stretched over 
the springs and folded at its corners. hooks held in the 
comers of the frame being passed through the folded 
corners of the cover, whereby tbe latter is drawn taut 
and held from displacement, while it can be readily ap. 
plied and easily detached. 

. 
A hame tug buckle has been patented 

by Mr. Charles Rozell. of Great Bend, Kansas. It is 
cast iu one piece and in box form. with a central pas.· 
age for the tI"ace and two side passages for the back pad 
biilet, to the lower eud of which the belly band of the 
hal"Iless may be buckled, thus effecting a saving in stock 
and in the labor of attaching a separate billet to the 
side buckle. 

A machine for jointing and shaping 
shingle. has been patented by Mr. Alfred T. Stimson, 
of ,Enreka, Cal. It is de.igned to take the shingles as 
they leave the shingle saw. bunch them radially in the 
machine, ornament the end. of the shingles according 
to a pattern to be detachably clamped or bolted to an 
arm of the machine, and simuitaneously joint their 
npper longitudinal edge. 

A fastener for the meeting rails of 
sushes bas been patented by Mr. John F. Pool, of 
Monnt Carmel, III. The fastener consists of a catch 
monnted within a ca.e, the catch being supported by a 
pivot pin which carries a forwardly extending spring 
resting in an aperture formed in the catch. whereby the 
.ash may be held in closed position or may be held 
partially open. 

A . repeating watch h a'S been patentf'd 
by.Ami F. Pfister, of Locle, Switzerland. The inven­
tion eonsists prinCipally in a device for obstrncting the 
hammers for a constant interval between the strokes of 
the honr and the quarter, the qnarter and the minute, 
etc., and in novel means for disengaging the winding 
mechamsm when the repeater Is t() be ul!ed. the arr8!lge­meilt. 01 tit� gongs and the. striking mechanis.m nnder ' 
t1ie dlal. with varions novel details and coinbinatloIis 
of Jl'i!'ts; the rePeat!nj{ meclianism not encroachinlfllpon 
the movement 

Press for Sale-Quick acting. Hole in bed 8x5; 
punches to center of 13 in. sheet ; 2}( in. shaft ; also four 
spindle Drill. A few second-hand engine. In Jlr.t-class 
condition. B. W� Payne /I; Sons. Elmira, N. Y. 

For the latest improved diamonil prospecting drills, 
addre.s the M. C. Bullock Mfg. Co., 138 Jack.on St., 
Chicago, Ill. 

A dp-sirable position is open to a satisfactory party 
familiar with hydraulic or steam engineering. High 
character, ,;wod address, and abllity to talk intelligently 
on above subjects (either or both) are es.ential quallJl­
cations. Addreas " Aqua," P. O. box 773, New York 
City. .. 

The Rauroad Gazette. handsomely illustrated, pub· 
li.hed weekly. at 7� Broadway, N ew York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pnmp Worke, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just is-
8ued a new catalogue. in which are many new and 1m· 
proved form. of Pumping Machinery of the .ingle and 
duplex. steam and power type. Thi. catalogue will be 
mailed free of charge on application. 

Link Belt!ng and Wheels. Link Belt M. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co., Bl'ldgeton, N. J 
Wood working Machinery of all kinds. The Bentel & 

Margedant Co., 116 Fourth St., Hamilton. o. 

Nickel Plating.-Sole manufacturers cast nickel an· 
odes, pure nickei sslts, polishing compOSitions, etc. t100 
ulAttle W01'I.der." A perfect Electro Plating .Machine. 
Sole manufacturers of the new Dip lJacquer [{ristaJine. 
Complete outJlt for plating, etc. Han.on, Van Winkle &; 
Co . •  Newark, N. J., and 9"J and 9! Liberty St . •  New York. 

Iron Planer, Lathe, D;il l ,  and other machine tools of 
modern design. New Haven Mfg. Co., New llaven, Conn. 

Supplement Catalogue.-Persons In pursuit of infor­
mation of any special engineering, mechanical. or sCien­
tlJlc subject, can have catalogue of contents of the SCI­

.NTI FTC AMERICAN SUPPI.EME�·r sent to them fl·ee. 
The SUPPLEMENT contains lengt.hy articles emoracin,2 
the whole range of engine9ring, mechanics, and physical 
.cience. Addre.s Munn /I; Co .. Publishers. New York. 

Curtis Pressure Regulator and Steam Trap. See p.  253. 
Iron and Steel Wire. Wire Rope, Wire Rope Tram· 

ways. Trenton iron Company, Trenton, N. J. 

Power, 113 Liberty St., N.Y. $1 per yr. Samples free. 

Gun and Machine Makers' Screwdrivers, drop forged 
In best Tool Steel. Billing. /I; Spencer Co., Hartford, Ct. 

Chucks-over 100 different kinds and sizes in stock. 
SpecIals made to order. Cushman Chuck Co.,Hartford.Ct. 

rhe Improved Hydraulic Jacks. Punches, and Tnbe 
Expanders. R, Dudgeon, 24 Columbia St., New York. 

Friction C1ntch Pulleys. D. Frisbie & Co., N.Y. city. 

Tight and Slack Barrel Machinery a "pecialty; John 
Greenwood &; Co., Rochester, N.Y. ' See iIlu., adv,. p.28. 

.Automatie taper latbe.; . Heading and box boa� ma­
chine.. Roll.tone MIj,cbi,;,e Co., Fitchburg, Mass. 

Send for new and complete catalogne of Scientific 
Book. for sale by lIunn &; Co .• 361 Broadway. N. Y. V .... e 
Oil application. , 

�. Miscellaneous Contents : Useful Items for 
Builders.-A Woodpecker's Sugar Bush.-Pre­
servation of Woodwork.-Sand in Plaster.­
One Safe Theater,-A Portable Scaffolding, 
illustrated.-How to Increase your Wages.­
Good Water Promotes Good Health.-Etrus­
can Tombe.-Floors and Ceilings Ancient and 
Modern. By C. Powell Karr. c.ill ., Consulting 
Architect. Three illustrations. - Apparatus 
for Testing Lime and Cements. two figures.­
Whitewash lIB a Fire Extinguisher. - Why 
Pipes Burst.-How Lamp Chimneys are Made. 
-The Largest Vase in the·World.-Description 
of an English Laundry.-Mud Architecture in 
Persia.-How Window Glass is Made.-Use of 
Basswood. - Painted Plate Glass Mirrors. ­
Flour Adulterations.-Cubic Contents of the 
Chinese Wall.-A Waterproofing Process for 
Stone.-Paper Car Wheels. how Made.-Blister­
ing of Paint and Varnish.-Artificial Asphalt. 
-Staining and Finishing Common Woods.­
Plumber's Trap, illustrated.-Improved Bevel. 
illustrated.-Naval Architecture during the 
Last Half Century.-Best Effects in Paper 
Bedroom Decoration.-Planting of Trees and 
Shrubs.-" Hydrofuge " Floors. illustrated.­
Laddering a Tall Chimney.-Adamant Wall 
Plaster.-Temporary Bridges, with illustra­
tions. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages. equal 
to about two hundred ordinary book pages; form­
ing. practically. a large anrl splendid MAGAZINE 
OF ARCHITECTURE, richly adorned with elegant 
plates in colors and with fine engravings, illustrat­
ing the most interesting examples of Modern 
Architectural Construction and a1lted subjects. 
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t:!t£�3::� CIRCULATION of any Architectural publication in 
the world. S:>ld hy all newsdealers. 

MUNN & CO • •  PUBLISHERS. 
361 Broadway. New York. 

TO INVENTORS. 
An experience of forty years, and the preparation of 

more than ODe hundred thousand applications for pa­
tents at home and abroad. enabJe us to understand the 
Jaws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 
synop.is of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the s�curin2 of patents, either at home or 
ab�ad, are invited to write to this office for prices, 
which are low. in . accordance with tbe Umes and our ex­
tensive facilities for conducting the business. Address 
MUNN /I; CO . •  otllce SCIENTIFIC AMERICAN, 361 Broad­
way, New York. 

INDEX OF INVENTIONS 
F o r  which Letter. Patent o f"  the 

Unlted State. were Granted 

August 9, 1887, 

A-ND EA-CH BEA-RING THAT DA-TE. 

[Se<! note at end of list about copies of these patent •. ] 

Acid. manufact.ure of !l8rbonlc, C. Arn"I • . .  , . . . , : . •  S6S,I28 
Advertl.ing devlce, E. E. Aldi!1"msll . . . . . .  : . . . . . . . .  30"7.946 
Alarm.' See Bnrglar alarm., Till alarm. 
Ammonia in ammonia motors, etc., apparatus for 

. reco�erin2, P. J-. �c,M8hon . . . . . . . . .  �· . .. . . . .. . . . . � .  367,99.3 
A.mmonia, preparing anhydrou., P. J. McMahon .• 387,9112 
A.nllunclator, electrlcal, .l'ool.e &; IIchnepf, . . . , . . . . .  ll87,D25 
Au"e" el\rtb, .f. ll. Stowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368,172 
Aldes, device for cuttlnll vehiCle, O. WhItmore . • •  368,118 

-39 
Axles, process of and apparlltu8 for toughening 

steel, J. Cottin . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  _ . . , . . . . .  367.961 
Bag. See B .... e bag. Clothe. pin bl\jl. 
Bali holder. �'. Pease . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . .  ; 118!t,199 
Bag holder. H. Schneck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �16 
Baling vress. T. J. Coming . . . . . . . . . . . . . . . . . . . . • . . . . .  868'1l74 
Baling pre.s. W. W. Seeley . . . . . . . . . · . . . . . . . . . ; . . . . . .  867,� 
Baling pres •• S. W. Trabue . . . . . . . . . . . . . . . . . . . . . . . . . .  867,868 
Barrel .wing and support. Ford /I; Water� . . . . . .  " .  867,802 
Ba.e bag. J. L. Brown . : . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  387.889 
Basin s$opper, wash, F. R. Johnson . . . . . . . . . . ; . • . . .  ; 387,ltU 
Battery. See Primary battery. 
Beam connection, Sims & Morris . . . . . . . . . . . . . . . . . . . .  868,019 
Bed bottom • •  pring. Smith /I; Uvlngston . . . . . . . . . . .  368.02:� 
Beehive. F. F. Eckbardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36&.1118 
Belt and pocket. combined. S; Nathan . • . • . . . .  . . . . .  867i\j96 
Belt replacer, W. B. Knlllht . . . . . . . . . . . . . . . . . . . . . . . . . .  868,004 
Belt .hlfter. J. Canning . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; 867,891 
Belt shifter, C. Ross, Jr . . . . . . . . . . . . . . . . ; . . . . . . . . . . . .  388,009 
Belt shifter, Oiler, and shaft cleaner, compound, 

J. W. Erskine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,!lOO 
Belting,·manchinery for the manufacture of rub-

ber, Plamondon /I; Palmer . . . .  ; . . . . . . . . . . . . . . .  , . . . . S6S,?66 
Bent tube, A. Taplin (r). . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  10.859 
Beveraa-es, purifying and ' preserving, Somps 4; � Wel.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867;938 
Bicycle, Yost /I; McCune . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  387,883 
Binding po.t, P. J. Higgins . . . . . . . . . . . . . . . . . . . . . ; . . . .  868.1411 
Block. See 'l'ackle block. 
Boat, N. S. /I; E. ft. Bowdis h . . . . . . . . .. . . . . . . . . . . . .• . . . . .  868,1158 
BOiler. See Steam boiler. 
BOiler, M. Mahony . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . • . • 387,988 
Boiler cleaner, W. Ker.t . . . . . . . . . . . . . .  ' 0  • • • • • • • • • • • • 867,1115 
Bolt, A. W. Mcintyre. . . . . . . . . . . . . . . . . . . .  . . . . • . . . .  387,827 
Book, pocket check, C. R. Smead . . . . . . . . . . . . . . . . .. . .  868,0"1I 
Boot or shoe soles, device for inking the edges ot. 

W. W. Crooker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  387,895 
Boot or , shoe soles, machine for beating out, J. 

Pray . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  361,927 
Boot or shoe strap, J. L. Rousruaniere . . . . . . . . . • . . . .  368",850 
Boot or shoe nppers, mechanism for cleaning, L. ' . .  

B .  /I; F'. B .  NewhalL .  . . . . . . . . . . . . . . . . . . . . . . . . . • . . . �,106 
Bottle .topper, M. O. Rheius. . .  . . . . . . . . . . . . . . . . . . . .  �.11 
Box. See Miter box. Pill box. 
Box, A. S. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867.886 
Box board capA, device for cutting, J. Weber . . . . . . 867,875 
Box fastening, card board, 8. Geiger . . . . . . . . . . . . . . . 867,970 
Box strap, J. K. Cbase . . . . . . . . . ' . . . . . . . . . . . . . . . . . . .  867,892 
Bracket. See Dentul em;tine bracket. 
Brake. See Car brake. 
Brake, H. Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  36j I! sa 
Broom corn, machine for cuttin�, G. E. ' Burk-

bolder. . . .  . . . . . . . . . . . .  . . . . . .  . . . . . . .  . . . . . .  . . . . . .  361.95, 
Brush handle attachmen t, G. J. Cline . . . . . . . . . . . . .  SftI.1110 
Buckle, hame tug, C. RozelL . . . . . . . . . . . . . . . . . . . . . . . .. .  ��Ol1 
Buckle, .uspender, D. L. Smith . . . . . . . . . . . . . . . . • . . . . .  368,022 
Bung and bushing, O. Eisenhuth . . . . . . . . . . . . . . . . . . • . 368;139 
Burglar alarm, S. T. Lamb . . . . . . . . . . . . . . . . . � . . . . . . . . •  : 38B�005 
Burner. See Gas burner. Lamp burner. Hydro-

carbon burner. 
Bustle. n. P. Olmstead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368.106 
Bustle. H. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  aiIs.tJOO 
Butter, purifying and preserving, G. W. Towar. 

Jr. . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . •  . . . . 387,940 
But.ton attaching machine, W. O. Crain . • . . . . . . . . . .  368,134 
Buttonholes, making. J. D. Wentworth . . . . . . . . . . .. .  368,006 
Button or .tud. T. l. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 1IIJT,soo 
Button setting machine. r,. C. Emerson . . .  . .  . . . . . .  368;ltt 
Butwns t.o ma:terial�, t!iecu·ring. W. E. Bennetf . . . .  8118,124 
Buttoner, glove or .hoe. J. B. Smith . . . . . . . . . . . . • . . lIfIll,(I24 
Cable hanger, F. E. Degenhardt . . . .  : . . . . . . . . . . . . . . . . 368,136 
Cam'p kit, N. J ensen . . . . . . .  . . . . . . . . . . . .  : . . . . . . . . . . . . .  981.812 
Can machine. tin, Hazen &; Merrill . . . . . . . . . . . . . • ' . . .  l,I6'1,1Ii8 
Car brake. A. Argo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  867,1147 
Car brake. C. E. Garey . : . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  387;805 
Car brake, autematic, J. Y. Davis . . . . . . . . . . . . . . . . . . .  36'1,791 
Car coupling, Baker & Prescott . . . , . . . . . . . . . ." . • • . . '. ' 367,948 
Car coupling, N . · Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �7,798 
Car coupling, C. H. K nowlton . . . • . . . . . . . . . . . . . . . . . .  368,156 
Car coupling, W. A. Macomb . . . . . . . . . . . . . . . . . . . . . .  . ' 867,819 
Car coupling, G. W. WIl.on . . . . . . . . . . . . . . . . . . . , . . . . . . '387.94. 
Car door fastener and spark arrester, bOX, II . C. 

r_ynch (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .' 10,855 
Car. dumpID!C, G. }<'. Whitm .. n: . . . . . . . . . . . , . . . . . . . .. 368,0:18 
Car, railway passenger, r .... c. Hyde . . . . . . . . . .  0: • • • • • • •  367,811 
Car replacer, J. L. Dwbcbt . . . . . . . . . . . . . . . . . . . . . . . . �;, . .' 367,�i7 
Car, .leeplng, J. \Y. Post . . . . . . . . . . . . . . . . . . . .  ; . . . • . . .  : 368,005 
Car ventilation, J. M. Wa"il"oner . . . .  � . . . . . . . . . .  " . . . .. .. 368,�;:I0 
Car ventilator, railway, Ii"'. Hanson . .. . . . . . . . . . . .• � . . . 3.68.148 
Cars, sealing attachment for freight, J. J ordan .• . .  368,152 
Carboy carrier and stand. L. Hillebrand . . . . . . . . •• . .  367,980 
Cruburetor for air or " .... C. B. Dudley . . . . . . . . .  ; . . .  368,187 
Oardlng machinp, S. D. Keene . . . . . . . . . . . . . . . . . . . • . .  367,914 
Carding machine, A. �'. Schmid . . . . . . . . . . . . . . . . . .  : . •  ll87,S5.' 
Carriage, child'S, J. W. Suvene . . . . . . . . . . . . .. .... . . . . . ... · 007,936 
Carrier. See Carboy carl ier. Cash and .pack�e 

carrIer. Cash carrier. 
Cart. road, J. H. Shufelt . . . . . . .  ' . . . . . . . . . . . . . . . .  ; ••. • . .  al'i',8M 
Case. See �"'i1ing case. 'roHet case. 
Ca.h and package carrier. Bo.tedo /I; Thomas . . . . .  ' 867.951 
Cash and package carrier, H. M. Weaver . . . . . : . :. 367.87£ 
Cash carrier, H. Thomas . . . . . . . . . . . . . . . . . • . . . . • • � . . . ·368,029 
Cask or barrel, l. H. Spel man . . . . . . . . • . . . . . . . . . . . • . .  38t1,aaB 
Caster, furniture, O. Pederson . . . . . . . . . . . . . . . . . . . . .  368,110 
Castilla- brass, mould for, W. Adams . . . . . . . . . • . •  : ... 367�77' 
Chain and pen and pencil holder, conmbinat.ion 

watch, N. �'rere. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  387.Bm 
Check hook, J. B. Higgins . . . . . . . . . .  

' 
. . . . . . . . . . . . .  ; ; .  387,810 

Chopper. See Cotton chopper. 
Churn, A. M. Dunn . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 387,M 
Cillar bun cbinJ,{ machine. E. A. Kitzmil ler . . . . • � . . • .  867,916 
Cigar bunching machine, Kitzmiller &; Culley.; • . .  : :J61,911 
Ciga.r perforator, L. W. Fairchild� . . . . .  ! ' . . . . .. . . .. . . . . ·867Jl)O 
CiJ{ars, forming long fillings for, O. Hammerstein. 367,906 
Clamp, F. J. Mo.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . .  ;l$S,11» 
Cleaner. See Boiler cleaner. Cotton clelmer; . 

Flue cleaner. 
Clip. See Harne Clip. 
Clock. mltgnetic, D. Drawbaugh . . . . . . . • • . . . . . . • . ; ' . 867,898 
Clock system, electriC, C. fJ. Clarke . • • •  " • • • . . .• . •.. . S6V,"960 
Clothes drier, D. C. Westfall . . . . . . . . . . . . . . . . . . . . . . . .  368.006 
Ciothe. pin bag, W. Jamie.on . . . . . . . . . . . . . . . . . . . • . .  868.091 
Clutch, friction, G. A. Slayton . . . . . . . . . . .  ' d  . . . .  , .. . . .  387.81i6 
Cock, stop, A. Convert . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . a&8,07S 
Colfee pot. J. Boudinot . . . . . ' . . . . . . . . . . . . . . . . .. .  ' . . . .  ,· 3Qi.781l 
Cotlln handle. H. W. Morgan (r) . . . . . . . . . . . . . . . . . ; . .  10.81i6 
Collar, horse, J. Boleska . . . . . . • . . ... " . . . . . . . . ... . . . . . . . . .  167,9GO 
Cotton chopper, G. W. Feather.ton . . . . . . . . .  : . . . • . . . B68.082 
Cotton cleuner and condenser, D. Hess . . . . . • • • .  ::. s8s,0fl 
Coupling. See Car conpling. EleMric conplfng. · . ', 

�'lelgh coupling. Thill coupling, 
Coupling hook. J. D. Gawn . . . . . . . . . . .. . . . . . . . . . . . . . • . • 387.969 Creel, Han.on &; Nour.e . . . . . . . . .  ; . .  : . . . . . . . . . . . . • . . .  : 36'i.1J06 
Culf holder, S. B. Ellithorp . . . , . . . . . . . . • • •• , . • . . • . . . • ;.' ll88,06t 
Cultivator, .W. K •• IJ:oagland . . . . ... . . . . . . . .  , .. . . .... , . .  ,381'\D13 
Cultivator; W. F: Hubbell . . . . . . . . . . . . . . . . . . . . . . . . .• : . 3Ii7.� 
Cnitiv"tor. J.  H. Moore . .  ; . . . . . . . • . . . . . . . . . . . .  ', . ; . . •  36S;U;s 
Cutlery or similar artlele8, manufacture. of, JI/ A • .  

Brognard . . . . . . .  , . . .  " . . . . . . . . . . n • • •. • • •  : • •  , • • • • • • • •  1166,081 
Cutlery, ete.; manufacture of, H. A. BrOlCnaM . . . . 368,060 
Cutter. See Meat cutte.. 

. 

Damper for furnace and oth� regnlator., C. L. J!ldJl"ay . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. , . ... fIII1,847 
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Dental enll(lne bracket., W .  A .  K!lQlI'tes . . . . . . • . . . . .  :.. 368.IM Measuring tbe weleht o f  loads. A. E .  Brown . . . . . .  868.063 1 Steam trap. Mc Dougall &; Sugden. . . . . . . . . . . . . . . .  iiCIS.I01 
Dental matrix. W. A. Woodward . . . . . . . . . . . . . . . . . . . .  868.042 Meat cutter. O. D. Woodru1l' . . . . . . . . . . . . . •  ' " . . . • . . .

.

. 368.041 1 Steam trap. J. J. Royle . . . . • . .  ' "  . •

.

. . . . . . . . . . . . • . . . . . .  d67.861 
Desk attachment. Jr. H. Cutler . . . . . . . . . . . . . . . . . . . . .  367.789 Mechanical movemen�. J. S. Brown . . . . • • . . . . . . . . . . .  36i.b88 Stool and .ewlne macblne cover, combined, H. C. DlJQrer. Soe Road digger. Stubble dlgller. Mechanical movement, R. E. Feldges . . . . . . . . . . . . . .  S68.()6:1 Robertson . . . . . . . . , . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . .  368,008 
Divider. G. G rimble . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  368.086 Metal .hears. J. aiber . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  361.846 Stopper. See Basin stopper. BotUe stopper. 
Door, cell, and window, prison, J. W. Mullins . • . . . .  367,832 Meter. See Grain meter. Store service waysi support for. II. Thomu . . . . . . .  868,028 
DOOr hanger. J. L. Park • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.998 Milling machine. A. H. Brainard . . . . . . . . . . . . . . . . . . .  367.9M Stove cover and lifter. 1>'. M. Collin • . • • . . . . . . . . . . . . .  868.072 
Drawers, etc., construction of nests of, T. F. S. Miner's tool for breaking down coal, J.  Haag . • . . . .  007,807 Stove, heating,- n. J. Ro�er8 . . . . . . . . . • • . . . . . • . . . . . . . . 360,116 

Tinne . . , . . . . . . . . . . . . . . . . . . . . . • • • . . • • . . . . • . . . . •• . . . .  368.173 Miter box. J. W. Rochford . . . . . . • . . . . . . . . . . . . . • • • . . . .  367.849 Stove. open grate. C. A. Wellington . . . . . . . . . . . . . . . .  0167.876 
Drier. See Clothes drier. Motor. See Water motor. Stove or furnace, heating. 'E. W. Anthony . . . . • . . . .  861,7';'7 
Drill. See Ratchet drill. Mu.lcal lnstrument. mechanical. If. E. P. Ehrlich. 368.080 Stovepipe thimble. H. E. Ander.on . . . . . . . . . . . . . . . . .  867.886 
I)rill blank guide, J . D. Cox, J r  . . . . . •  _ • . . . . . . . . .  0 • • • • •  36'7,894 MUsical instruments, pneumatic action for, W. Stoves or ranges, heat dJ.1fuser 'fof, J. H. WUkln-
Dust collector. J. S. Smith . .  � . . . . . . . . . . . . . . . . . . . . . . . . 367.868 D. Parker . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  36:l.164, 368.165 8011 . • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  i!67.878 
Electric coupling, C. H.lluels . . .  , .................... 367,9:)1 Na.il machines, cutting die for wire, R. Bel ch- Strainer. milk, R. L. Anderson . • • . . . . . . . . . . . . . . . . . .  Sb'7,Ti6 
Electric current-8. arrester fOf, J. P. Freeman . . . . .  367,001 told . . . . . . . .  ; . . .  o • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  0 • • • •  86&,125 Strap. See Boot or shoe strap. Box: strap. 
Electric generators. commutator for. O. B. Sbal- Naphthazarln, manufacture Of soluble. R. Bohn . . . 86s.OM Straw stacker. J. L. Whitfield . . . , .. . . . . . . . . . . . . . . . . . .  368.007 

len berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.984 Net. fiy, H. F. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368.034 Stu.bble digger and cultivator. J. Mallon . . . . . . . . • . . • 367.989 
Electric machines. coupling dyuamo. E. Thom- Nets. folding hoop for landing. J. Reed . . • . . . . • . . . .  367.928 Surgical water bandlj.lle. H. W. &; J. Sitwell . . . . • . . •  867.855 

800 . • . • . . . • . . • . . • • • . . . • . . • • . • . . • . • . . . . • . . . . • • • . • •  · . . . 367,866 Nut lock, G. &. H. Hei!er . . . . • . . . • • • . . .  - . . . . . . . . . . . .. . 367,809 SWillll', portable, !i\ H. Cutler . . . . . . . . . . . . . . . . . . . . . . . . 3671788 
Electric machines, inclosicll case for, C. H. Octave coupler, I,. K. }j�uner . . . . . . . . . . . . . . . . . . . . . . � � .  361,902 Switch. See Railway tlwitch. 

!linds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  368,088 Ordnance, apparatus for adju.ting and retaining Switch .tand. E. J.c Remillon . . . . . . . . . . . . . • • • . . . . • . . .  1168.169 
Electrodes, binding clamp for buttery, H. J. the sights for, H. W. Jones . . . . . . . . . . . . . . . . . . , :' : ;  -367,8t5 -Hwitch Btand, '}�� W. Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,862 

Brewer . ... . . .  , . . . ... . .. . ............. . . ... . .... . ... 367.956 l Ore separator. E. A. Wall . . . . . . . . . . . . . . . • . . . . . . . . . . .  368.0;13 Table. See Folding table. 
Elevators. pneumating valve operating mechan- Package holder. C. W. Dudley . . . . . . . . . . . . . . . . . . . • . . S6.�.l:l8 Tablet pres •• M. F. Doud . . . . . . . . • . • . • • • • . . . . • • • . • • • . .  367.sm 

18m for hydraulic. W. De Brock . . . . . . . . . . . . . . . . .  367.794 Packinl( device for pl.ton rods. H. S. G ... kill . . . . . .  007.806 l'ack)e block. metal. G. A. Ford . . . . . . . . • • . • • • • • • . . • •  868.144 
Emery wheels, dresser for, W. W . Brisben . . . . . . . .  363,062 Packing, piStOIl, J. W. 'Valters . . . . . . . . . . . . . . . . . . . . . . 867.873 Thermometer scale, G. U. St. John . . . . . . . . . . . . _ . . . 36'7,86S 
Engine. See G as alId oil en�ine. Pend ulum or Pad. See Saddle pad. 'l'hermomete;r, metallic, E. W. Upton • • • • . • • • • • • • • • • 007,869 

vlbraUna- piston enJ;:ine. Traction engine. Padlock, O. J. Metnhard . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  367,829 Thill coupling, J. B. ��ink . . . . . . . . . . . . . • • . . . . • • • • • • . . .  368,1'3 
Engine attachment. J. I:l. Brown . . . . . . . . . . . . . . . . . . . . 367.784 Paint press. J. W. & A. K ent . . . . . . . . . . • . . . . . . . . . . . 367.816 Thill COUpllDII:. W. H. Tibbits . . • . . . . . . . . . . . . . . . . . . . .  368.119 
Eraser holder, O. Mussinan, Jr . . . . . . . . . . • . . • • . . • . . . .  368,159 Paper machine, paraffine, D. A. Andrews . . . . . . . . . .  36i,886 Throstles or other spinninK machine&, rea-later 
Exercising machine, R. Reach . . . . . . . . . . . . . . . . . . . . .  368,111 Paper, wire cloth to be used in the ma.nufacture for, D. & }I�. H. Orme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368,163 
Eveleting muchille. L. C. Emerson . . . . . . . . . . . . . .. . . .  368.140 of. J. B. S. Maltby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36'.!l9O Tie. See Sack tie. 
Fan or bl�wer, T. E. Knauss . . . . . . . . . . . . . . . . . . . : . . . .  :163,093 Pencil holder, O. Musslnan, Jr . . . . . . . . . . . . . . . . . . . .  368,160 '1'i1l ahtrm, I ... Goodyear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388,084 
}j-'are register, W. J. IUa-ney . . . . . . . . . . . . . . . . . . . . . . . . .  367,9.10 Pendulum or vibrating piston engine, J. W. Wal- Toe forming machine, box, J. If. Soule . . . . . . . . . . . . .  363,025 
Funcet, bung, W. H. Parham . . . . . . . . . . . . . .  ' "  . . . . .  867,999 ters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S6j',S72 Toilet case, A. C. Spencer . . . . . . . . . . . . . . • . • . . . . • . . . . . .  368,027 
"'eed water heater, Gra�8mann & Cheek . . . . . . . . .. . .  368,147 Photographic camera shutter, \V. H. Lewis . . . . . . . . ,S67,9b6 Traction emrine, M. E. Hershey . . . . . . . . . . . . . . . . . . . 867,912 
��eed water heater, W. L. Oakes . . . . . . . . . . . . . . . . . . . .  3(57,8.39 Piano, xylo-metalliphone, M. Hraun . . . . . . . . . . . . . . . . 36:,955 Trap. See Steam trap. 
Fellce. J. Mahon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063,098 Picture and frame, relief, J. 'V. Ecker . . . . . . . . . . . . .  367.899 Trunk, travellnll, C. D. Hess . . . . . . . . . . . . . . . . . . . . . . . . S67,m 
Fence post, J. D. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . 36S,067 Pill box, T. C. Waite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867,941 Truss, J.  Y. EJlan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 367,799 
J<'enc<! post. E. Robards . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  hlli.64S Pillow. A. G. Uoenll(k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8US,1 1! Truss. abdominal. ]<'. &; T. H. Williams . . . . . . . . . . . . . 868.040 
Fenee strip. barbefi. J. Schmidt . . . . . . . . . . . . . . . . . . . . .  868,014 Pipe joint. R. M. Reilly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  361.929 Tube. See Bent tube. 
Fences, warning strip for wire, W. J. Cloud . . . . .. . .  367,893 Pipe wren.ch, E. O .  Carvi n  . . . . . . . . . . . . . . . . . . . . . . . . . . . sal,lS6 Tubes, composite ingot for producing seamless, 
FermfantaUon, lactic, C. N. Waite . . . . . . . . . . _ . . . . . . . . .  368,O:-l2 Pipes or rods, machine for cutting, A. Saunders .. S6.i,012 E. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . .  368,175 
File. O. W. Loelller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36:l.097 Pitman. B. P. White . . . .  : . . . . . . . . :.: . . . . . . . . . . . . . . . . . . .  367.942 'l'ube •• die for forming benL. A. Taplin (r) . • • • •. . . • •  10.868 
}4�ile, bill or paper, F. n. Gilbert . . . . . . . . . . . . . . . . . . . . . .  867,971 Planter check rower, corn, A. Devine . . . . . . . . . . . . . . 367,UM Tubes, manufact.ure of bent, A. Taplin (r). . . . . . . . .  10,857 
"'ile for papers, etc., J. Chase . . . . . . . . . . . . . . . . . . . " . 867,9i>!l Planter, corn, M. T. Broady . . . . . . . . . . . . . . . . . . . . .. . . . . 367,781 Tubinjl, manufactur� of, H. C. Bradeen . . . . . . . . . . . .  868,059 
]<'iliDil c ... e. graduated. U. M. Hodge . . . . . . . . . . . . . . . . 367,981 Planter. potato. F. M. Burger . . . . . . . . . . . . . . . . . . . .. . .  ;1f.8.I29 Umbrella or cane bead. B. F. Du Bois . . . . . . . . . . . . .  !l68.077 
Firearm, revolving, J. M. Marlin .. . . . . . . . ... 867,82G, 367,821 Planters, attachment for corn, H. Ws,;{ner . . . . . . . . . 36,�.031 Uncoupling device, automatic, G. L. Lubbering . . .  368,157 
tnre escape, J. DiMS . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  368,075 Plates, shaving machine for curved, G. E. Lloyd .. 367,987 Valve, automatic shut-off, J. G. Moomy . . . . . • . . . . .  367,994 
li�ire escape, O. Hansen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,907 PLows. slip n08e attachment for, C. Ander&on. . . .  003,043 Vegetable slicer, M. L. Keach . . . . . . . . . . . . . . . . . . . . . . .  368,092 
Fire escape, telescopiC, E. H. Bayley . . . . . . . . . . . . . .  &"7,779. Pocket stay and holder, B. E. 'l'i1den . . . . . . . . . . . . .. . .  367,�:39 Vehicle heater, E. A. Olmstead . . . . . . . . . . . . . . . . .. . . . .  867,M 
Fire extingui�her, J.  '1\ Greenwood, Jr . . . . . . . . . . . . . 369.085 Post. See Binding post. I!'ence POlSt. Vehicle, two-wheeled, F. L. Perry . . . . . . . . . . . . . . . . . .  368,001 
lfiour packer, G. Y. Smith . . . . . . . . . . . . . . . . . . . . . . . • . . .  367.857 Pot. !lee Collee pot. Vehicle •• shifting seat for. C. C. Adel.perger . . . . . .  367.884 
Flue cleaner, boiler, 'If. L. McGahan . . . . . . . . . . . . . . . .  367.82d Press. See Baling press. J ... ard, frUit, and oil Velocipede, J. C. Powell . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  368,167 
Folding table. J. T. Bon . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  368.055 pres.. Paint pre.s. Screw press. Tablet Ventilation of pillows. etc. W. H. Bowman . . . . . . . . 367.968 
Frame. See Grindstone frame. press. Ventilator. See Car ventilator. 
Funnel, C. Rehn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,007 Press, 11\ Meschini. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  363,108 Wagon jack, N. J ... Hakes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,978 
lfurnaces. automatic stock indicator for, A. E. Press for packing bran, C. H. Browne . . . . . . . . . . . . . . 3f8,127 Warp bealD, H. \Vyman. . . . . . . .  . . . . . . . . . . . . . . . . . .  868,121 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368,064: Presses, rack for wine- or cider, R. E. Boschert . . . . 368,056 Warping machines, lifting wire for stop motion8 
. 

Furnaces, water jack for smelting, W. J. Godfrey. Sm,9C4 Primary battery, S. W. MaqullY . . . . . . . . . . . . . . . . . . 368,099 of, W. Bancroft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,050 
Game. E. K. McGill. . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . .  067.991 Printing machine. cylinder. B. F. De Costa et al . . •  367.7\1;; Watch case spring. G. A. McCay . . . . . . . . . . . . . . . . . . .  368.100 
Gas and oil engine, combined, T. Shaw • . . . . . . . . . . . .  361,937 Printing presses, positive bridge action for pJaten, Watch, repeating, A. P. Pfister . . .  , .... . .. ' . .  . . . . .. 368,002 
Gas burner, natural, C. M. Young . . . . . . . . . . . . . . . . . .  367,945 J. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ 367,867 Watches, push button for repeatlna-,'C. Morlet . . . .  :167,995 
Gas, engines, hydrocarbon and gss implnse feed- Protector. See Hand protector. Water motor, F. A. Hinds . . . . . . . . . . . . . . . . . . . �,089, 368,000 

er for, T. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867,986 Pruning shears, G. R. Pierce . . . . . . . . . . . . . . . . . . . . . . . . aG7,84.!-J Waterproof J(arment, H. C. Morton . . . . . . . . . . . . . . . . . 967,921 
G as generator. oil. A. F'. Randall . . . . • • • • . . . . . . . . . . . .  367.844 Pulley. Llithrop & Tyrrell . . . . . . . . . . . . . . . . . . . . . . . . .. . .  86,.784 Weatber strip. O. H. James . . . . . . . . . . . . . . . . . . . . . . . . . 868,151 
G ... Jightinl( system. electriC. Perkins & Hurley . . .  367.841 Pump. J. H. "«'renl<\r . . . • . . . . . . • . . . . . . • . . . . . . . . . . . . . . . .  3t>1.800 Welghing and registering apparatu •• gratn. Lee &; 
G�.regulator. A. �'ord . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . .  367.801 Pump. J. Schrankel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868.016 Downs . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . • • . . . . . . . . . .  967.985 
G ... . uppiy pipe •• cut-otr for. A. Reese . . . . . . . . • . . . . .  368. 168 Pump, centrlful1:al. E. J. Hawley . . . . . . . . . . . . . . . . . . . .  367,911 Well drilling and piping machine. J .  S. Brown . . . . .  367.7R.1 
Gates, stop for double, M. Postlethwaite . . . . . . . . . . .  367,9'26 Pump, centrifugal, 1. P. T .. ambing . . . .. . . . . . . . . . . . . . .  367,nl!) Well packer. oUt B. Ma8seth . . � ... . .... ""' . .. . . . . . . . . . . . . .  361,82.j 
Gear mechanism, W. HHnson . . . . . . . . . . . • . . .  . . . . . .. . 867,909 Pump system, centtifUJlal, I. P. Lambing . . . . . . . . . .  36:,9l8 \Ve)]s, device for remoVing casing from Oil, B. 
Generator. See Gas generator, Puzzle ring. W. H. A. D .. vid.on . . . . . . . . . . . . . . . . . . . 367.896 M .... eth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  367.822 
Goternor, steam engine, ]D, J. Armstrong . . . . . . . . . .  368,044 Railway chairs, die for maktng, E. B. Entwisle . . . .  r>63,142 Wells, drilling packer for all, B. Ma8seth . . . . . . . . . .  367,824 
G rain meter, H. R. Albrecbt . . . . . . . . . . . . . . . . . . . . . . . . 367.775 Railway. elevated. R. M. Beatty . . . . . . . . . . . . . . . . . . . .  357.687 Wbetstone bolder. D. Parker . ... . . . . . . ... . ........ 368.107 
Gni:te for fireplaces. fire. U. G. &; W. R. Daw.on . .  367.798 Hailway rail .plice. D. E. Shea . . . . . . . . . . . . . . . . . . .  :163.m7 Whillletree hook. J. M. Basinger . . . . . . . . . . . . . . . . . . . .  Sf,Q.05l 
G rl-ndstone frame, S. I .. ewis . . . . . . . . • . . . . . . . . . . . • . . . .  368,156 Railway ralls, apparatus for facilitatinlC the cool- Windioa- machinery, yarn, Nourse &: Foss . . . . . . . . . . 367,922 
Gun, maC'hine, H. S. Maxim . . . . . . . . . . . ' . . . . . . . . . . . . .  067,825 ing of, J. Coffin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  368,132 Winding yarn, machine for, B. A. Dobson . . . . . . . . . .  867,00;} 
Gut4' ni�azine, H. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368,130 Railway bignal, 1. �. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  368,C66 'Windmill, M. V. Harper . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  307,Y15 
Halter. U. T. Mo •• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 367.1>11 Railway switch. W. D. Woodward . . • . . . . . . . . . . . . . . .  367.882 Wood bending bevice. C. D. H ... en . . . . • . . . . . . . . . • • .  367.977 

HaJter. R. D. Whittemore . . . . . . . . . . . . . . . . . . . . . . . . •• . . 367.943 Railway switch. su.pended, Potter &; McDougall .• 36:.842 Wrench. See Pipe wrench. 
Haine clip. P. W. Corcoran . . . . . . . . . . . . . . . . . . . . . . . . .  367.787 Ratchet drlIl. J. Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . .  368,162 
H�d protector for ball players, E. Redmond .. . . . .  368,112 Register� t)ee Fare register. 
Hllndle. W. H. Berl(er . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 368.003 UegulaLor. See Gas regulator. 
H"nger. See Cable hanger. Door banger. Ring. See Key ring. Puzzle ring. 
Har,row, E. P. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  363,118 Rings or chain links, manufacture of, W. A. Peck. 367,923 
Harrow and cultivator, tooth fastening, }.�. Wil- Road dbucer and scraper, A. Finks . . . . . . . . . . . . . . . . . .  367,OOS 

" COl<. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . • • . . . .  368.039 Rolling rods. etc., rolls for. H. A. Williams . . . . . . . . 00,.879 
If"rrow attach ment.  F. P. Sherwood . . . . . . . . . . . . . . .  1>69.018 Rolls. M. Seller • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867.983 
Harrow or cultivator tooth, G. Reid . . . . . . . . . . . . . . 367,84-5 Rubber, composition for cementln/l, II. Vogley . . . ii6S,174 
Harrow • •  prlng tooth. G. W. Gorsuch . . . . • • . . . . . .  368,146 Rudder. jury. J. WaiL . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  867.871 
lI�rvesting machines, compressor for, C. II. Salz- Sack tie, M. F. Carr . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  367,785 

. man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.862 Saddle pad. harness. C. W, Rogers . . . . . . . . . . . . . . . . . . 363.115 
. Hat stretcher. T. S. Carroll . . . . . .  . . . . . . . . . . . . . . . . . .  368.063 Salter. stock. E. J. Nichols . . . . . . . . . . . . . . . . . . . . . .  , • .  368.161' 

I1atchwny. elevator. W. C. Freck . . . . . . . . . . . . . . . . . . .  368.1� Sasb fa.tener. J. �'. Pool . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  368,004 
Heater. See Feed water heater. Vehicle heater. Sasb holder. G. B. Howlett . . . . . . . . . . . . . . . . . . . . . . . . . .  868.010 
Heater and feeder. O. Rothrock . . . . . . . . . . . . . . . • . . •  368.170 Sawing m"chlne. A. W. Oarter . . . . . . . . . . . . . . . . . . . . .  367.!'53 
Heating apparatus, J. Kohler . . . . . . . . . . . . . . . . . . . .. . .  868,I53 Sawioll machine, cIrcular, J. R. Strickland ;  . . . . . . . .  367,864 
Heei plate or guard. W. E. Wrigoton . . . . . . . . . . ... • . . 868.120 Scale •• automatic grain. E. N. William.on . . . . . . . . .  867.880 
�Iee.ls. attaching. F. F. Raymond. 2d . • . . . . . . . . . . . . .  368.006 Screw press. R. E. Boschert . . . . . . . . . . . . . . . . . . . .. . . . . 368.057 
Hoe. wbeel. C. E. Na.h . . . . . . . . . . . . . . . . . . . . . . . . .  ., . . .  367.8.15 Scrubbing machine, J .  N. Batt • .. . . . . . . . . . . . . . . .• . . . .  368.051 
Hoisting and dropping apparatus. H. S. Gall . . . . . . 367.903 Seal. baggage. J. W. ·Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . .  368.123 
neilsting machine. P. Connolly . . . . . . . . . . .  : . . . . . . . . . .  367.962 Seal. metallic. E. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . 363.126 
HOistirig machines, carriage fur, A. E. Brown . ... . .  368,065 Seal, self-fastening, Whaley & Forest . . . . . . . . . . . . . .  367',877 
Holder. See Bag bolder. Cutr bolder. Eraser Separator. See Liquid separator. Ore separator. 

bolder. Package holder. Penct! bolder. Sa.h Sewage. process of and apparatus for treating, L. 
holder. Whetstone holder. Coe • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,071 

Hook. See Check book. Coupling hook. Wblllle- Sewing machines. cutting mechani.m for but.ton-
tree hOOk. hole. J.  DOul(la •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,796 

!lose tol(ether. apparatus for .ecuring lengtb. of Sewing machine •• spool holder for. J,. H. Good-
Uexible, C. Da.rrah, Jr . . . . . . . . . . . . . • • . . . . . . . . . . . .  367,790 win . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,972 

Hydrocarbon burner, J. Schweizer . . . . . . . . . . . . . . . . .  868,171 Sewing machines, starting attachment for, D. B. ' 
Ice cream freezer. A. Hovper . . . . . . . . . . . . . . . . . . . . .. . .  868,150 Haselton . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 367,910 

lndicator. See Station indicator. SewinJl or other machInes, stand for, W. A. Mack 367,920 

logob, forming metal, E. Wheeler . . .  - . . . . . . . .... . . .  368,176 Shears. See Metal l3hears. Pruning shears. 
Jack. See Lifting jack. Wagon jack. Shingles. machine for jointing and .haping. A. T. Jewelry. C. W. Hartmann . . . . . . . . . . . • . . . . . . . . . . . . • . . .  367.976 Stimson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868.11 7  
Joint. See Pipe jOint. Ship biillding. J.  McIntyre . . . . . . . . . . . . . . . . . . . . . . . . . . .  867.823 
Key rinl(. N. W. Crandall . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 368.185 Shovel. See Snow shovel. 
La�der. W. ·R. Davis. Jr . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  367.792 Shovel and boe, combined. A . Schad . . . . . . . . . . . . . . . 868.O!B 
Lamp burner. t'. D. Kimber . . . . . . . . . . . . . . . . . . . . .. . . . .  367.817 Shovel blank •• mach ine for splitting t,he ta"gs 
amp, parlor extension, D. W. Parker . . . . . . . . .. . . . .  367,sro and shaping the bodies of, H. M. M yers. : . . . S67,SM 
Lam p. regenerative l( ..... C. E. Bell . . . . . . . . . . . . . . . . . .  367.949 Shovel blanks. machine for spliting the tangs of. 
Lard. fruit. and oil pre.s. M. Thompson . . . . . . . . . • . .  367.865 H. M. Myers . . . . . . . . . . .  "'  . . . . . . . . . . . . . . . . . . . c • • • • • • •  367.883 

Last block f ... tener. G. A. Von Sholly . . . . . . . . . . . . . .  867.870 Signal. See Railway sil(nal. 
l;athe. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368.001 Sinl(letree. G. K. Edgley . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  31'>8,079 
JA!ather flnishing machine, A. M. Bowers . . . . . . . . . .  367,952 Sleigh couplinJl, C. Harri�R.n . . . . . . . . . . . . . . . . . . . . • . . . .  367,'308 
Leather or other materials, machine for cutting, Slotting or drilling machine, convertible, �'. H. 

H. Parsons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368.108 Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.782 
Ledger and blotter. combined petit, H. A. Persh- Snow excavator and automatic dumper. G. E. 

Ing . . . . . . : . . .  '" . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . .  367.924 Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367,8!W 
Leveling ifttootrument, J. S. Smith . . . . . . . . . . . . . . . . . . . .  867,859 Snow shovel, J. R. McI .. aren, Jr . . . . . . . . . . . . . . . . . . . . . 363,102 
Lifting jack. M. H. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868.096 Sole laying machine. Clark & Stone . . . . . . . . . . . . . . . .  , 368.131 
Lifting jack. J. B. Winn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.881 Sole laying machine. W. R. Goodwin . . . . . . . . . . . . . . .  367.90.S 
Liquid separator, centrifugal, C. A. Backstrom, Sower, broadcast seed, 'V. r... Miller . . . . . . . . . . . . . . . .  007,800 . 

367.778. 368.045 to 368,049 Spinning spindles. support for. W. T. Carroll . . . . . .  868.069 
Lock. See Nut lock. Spokeshave, J. H. Polhemus . . . . . . . . . . . . . . . . . . . . . . . . 368.008 
Lock. B. Delvalle . . . . . . . . . . . . . . . . . . . . . .  :. . . . . . . . . . . .  867.!lm I Spring. See Watch CMe spring. 

DESIGNS. 
('arpet. F. Allen� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 17,587. 17.588 
Carpet. M. F. Beale . . . . . • • . . . . . . . . • . . • . . . . . . . .  17.589 Lo 17.598 
Carpet. E. �'i.her . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.596 Lo 17,598 
Carpet. J. L. ]<·ol.om . . . . . . . . . . .  17.599 to 17.606. 17.822. 17.t"23 
�rpct. E. H. Hill . . . . . . .  , . . . . . . . . . . . . . . . . .. . . . . .  17.009. 17.610 
Carpet. T. E. Meagher . . . . . . . . . . . . . . . . . . . . . . . .  17.61 1. 17.612 

Carpet. O. W. Swapp . . . . . . • .. . . . . . . . . . . . . . . . . . .  17.617 Lo 17.620 
Ox .hoe. J. Deeble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 17,595 
Musical Instrument ca.e. T. Hill . . . . . . . . . . . . . • . . . . . • • 17.625 
Uadtator. steam, H. Parmelee . . . . . . . . . . . . . . • . . • . • • , 17.614 
Radiators, ornamentation of, Pierce &: Bond . • .  

' 
. . . •  17,615 

Scarf. A. H ellenber . .  . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . • . •  17.608 
Sheet metal. ornamentation of. J. Wood . . . . . . • . • • • •  · 17.621 
Signs. letters for. R. F. Gillin . . . . . . . . . . . . . . . . . . • . • . . . •  17.624 
Statuette. R. T. Crane . . . . . . . . . . . . . . . . . . . . • . . . . . . . • ' "  17.S,Q4 
'l'able, center, W. Niemann . . . . . . . . . . . . . . . . . . . . . . . .. . .  17,6U 
Ticking or similar fabric, H. S. Kneedler . . . . . . . . . . . .  17,626 
'l'ype, font of printing, G. F. Giesecke. " ', . . .... . . . .  17,607 
Watch case. 1>'. Rapp . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . • • 17.616 

TRADE MARKS. 
Bale ties, bundled wire, coiled Wire, barb wire. 

wire fence staples, WIre nailS, and perforated 
ornamental fencing, Kilmer Manufacturing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  14.666 

Bitters, H. Kantorowicz . . . . . . . . . . . .  " . .  _ . . . . . . . . . . . . .  14,665 
Brooms and whisks, W. T. Waters & Co . . . . . . . . . . .  14,673 
Caramels. H. H. lves & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.675 
Clothinu for men. boys, and children, out8id�, 

Knights of Labor Co-operative Mauufacturlng 
Tailoring Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14..667 

Clothinl(. men' •• boy�'. and tlhildren' •• Spitz Bro •• 

&; Mork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . •  H.669 
J.eather. oak harness. J. C . Lappe &; Sons . . . . . . . . . . •  14.663 
Mineral waters, natural, C. 8. Upton . . . . . . . . . . .  14-,671, 14,6i2 
Rubber clothing. articles of. Bo.ton Rubber Com-

pan y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . H.674 
Suppositories for curing female disease •• D. P. 

Stedman . . .... . . . . . .. . .. .. .. . ... . ... . ... . . . . . ..... 14.610 
Whetstones. A. F. Pike Manufacturing Company . .  14.676 
Wines and liquor •• Holtz & �'reystedt . . . . . . . . . . . • . . .  14.864 

A I'rioted COpy of the specifications and drawing of 
any patent in the foregoing Ii.t, also of any . patent 
issued since 1666. will be furnl.hed from thl80mce for 25 
cents. In ordering please state the number and date 
of the ·patent desired, and remit to Munn &; Uo., 361 Broadway, New York. We also fumish copies of p8tent� 
granted prior to 1666 : but at Increased cost. as the 
specifications. not betug · printed. mu.t be copied by 
band. 

;Look oaps. machine for making. G. B. Cowie ••. . . . .  868.131 'I Stairway. F. O. Hanson . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  367.117{ Co_dian Patent. may now be obtained by the 
Loom., pooitive .huttle motion for. B Nortbup • . . 8t.7.688 Stand. See Switch _tand. inv<!ntors for any of tbe Inventions named 10 tbe fore-
Loo 

. . . . . 

ms .• sLop meChanism

. 

for. D. W. hela

. 

n . . .. . . . . . . . . .  368.177 Sta

.

tlon

. 

Indicator. T. D. Smltb . . . . . . . . . . . • . . . . . • . . . . .  8t.7 .•

. 

S61 �gOinll: list. provided they are simple. at a cost 

.
. 
Of $40. 

Loom .. warp beam for, H. Wyman . . . . . . . . • . . •. . . . .  868.122 Stave crozlng machine. J. W. Callaban . . . . • . • • . . . . .  367.890· eacb. If complicated. tbe coot wiU be a Utt le more. ' For 
lta.htng. appamtu. 1or. 1>oolfel &; Hnpfel . . . . . . . . .  liS'!,076 ' Steam boiler. M. Kirwan . . . . . . . • . • • . • • • • • • • • • . . . . .  ; . 367;983 full inlIUuet\6nli addrells Munn &; Co •• 361 Broadway. 
JIIIIiQIl aafll aud _dluatlCkt N. Jenaen . . . . . . . . . . ;Jb1,bl3 Steam. boiler. W. B. lA  V8D . . ... .. .  , . . . . . . . . . . .  � . . . . 8fI'l,818 New York. OUUtr torelP lJM,eDtoII lIIW lIIIIQM:�. 

AS 

In.lde I'oee, eacb In ... rtion • • •  "Ii cent. a line; 
BOllk POll'" ench I n.ertloll • • •  Sl.UU Il l i lle.  

Tbe above are charges per agate line-about eight 
.,.ords per line. This notice .bows the width of the line, 
and is s.C!t in agate t ype. Engravings luay head adver­
tisement' at the same rate per agate ' line, by measure­
ment, &8 the letter press. A dvertisements must be 
received at publication office as ear�y aB''l'hursday morn­
ing to appear in next issue. 

SEBA!I��&!w�r! CO'S 
LATHES���e� 
Drill Presses, Chucks. Drills, 
Dogs, and machinists' and 
�eurs' outfits.. Lathes on 
'.:atalogues mailed on application �fi..iiiI!l"!"l"'�. 

, Rt: W. 3d St., Cincinnati • .,. • 

1000 Fine Black copies of WrttlnJr, DrawlRJr. Muole. F A  S T AUTOMATIC .�.3r:·wrtt
t

o�,\'!: 
. C O P  I E R derfn1 p,ecision 

FAST AUTOMATIC CO., 1 New cJaa:':.,!::P��l,t�. Y. 

SCIENTIFIC AMERICAN SUPPLE. 
MENT. Any desired back number of the SCIENTIFIC AMERIC.AN SUPPLEMENT can he had at tbl. olllce for ����t'�t��SO Lo be had of newsdealers In all part. of iIfiQ SUPERIOR 

Stationarv Engines 
. 

. 

wi l h  Plain and A II t amat. 
i c  (�UI ·Otr. Vert ical and 

�" Ho"'zontnl.  - Penna. Diamond Drill Co., -==== Blrdsburo. Pa. 

ON STEAM BOILERS.-A LECTURE 
lNt�· :.;�e

�Oi?:�i v
i��

e�o�.:::':cfl��ettfJ'I!:i��,?
O

:�":nt: Dl1l'erent types of boilers. Material. Method s of �vetinlt, Fractures. BOiler explosions. Contained in SCI JlJS'I'I FIO AM K ltiC A N  SUPPLEM ENT. No. Ii :J 3 .  Price 10 cents. To be bad at this olllc. and from all newsdealers. 

CARBOLIC ACID.-AN INT E REST I :>iG 
paper by �'rank French, M.D . . treatiIIl: of t h e h istory of carboLc acid. the mode of manufa'1turing I t .  and its Ubes 88 a th erapeutic agent, anresthetfc and dentifri�e, - its 
��riJ �f��f:t�� o

������� r��(���\����g����t��t1: SIJ PPLE" "NT. No. 43�. Price 10 cents. To be had at tWs olll�e and from all newsdealers. FlXCELLENT BI.ACK COPIES of anutMng Wf'itttn o� drawn �Ith any Pen (or Type Writer) by the Patent 

AUTOOOPY.ISTLiP�:!.rra':,1��led b.y 
SpeCimens Ji'ree. 

AUTOCOPYIST CO .• 168 William Street. New York. 

ELECTR ICAl  ]<;dwUI'd P .  Thompson. SoliCitor 
t of El ectrical Patents. a Beekman Street, N. Y. Write for testimonials and -instructions. 

CONCRETE.-BY JOHN SLATER. B.A. 
- A  paper o n  t h e  means t o  be adopt.ed i n  order to reod<!r build ings stable, and on the use of concrete as a mate .. rial for that PUl'])t lse. Early use of concrete as a build. ... 
tng material. Value of concrete. Al ateri • .!s of whlcb 
���t��tl!!tiWC�y����es�

e
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n
?����� ed in �ClENTIFIC AMERICAN SUPPLI� M E i\ T. No. :539'. PrIce 10 cent.. To he bad at thts olllce and from all newsdealers. 

COMPRESS1ON OF A IR.-nESC RIP-
tion of M, 8srs. Dubois & Francois' improved nir com­pressing machine, devised for the use of the larger In­du.trle. and for mining purpose.. With 8 lil(ures. Il Iu8-
g-�:���n!��n 

a
itr����;IJ� �

l
l�::ic!�VS�

i
��L :.:�N��

t
:�-: 43:,). Price 10 cents. To be had at this olllce and from all newsdealers. 

R OC K  D R.I LLS 
AIR COMPRESSORS, 

BOILERS, HOISTS, 
.AND 

GENERAL MINING MACHINERY. 
Send for Illustrated. Catalogue. 

Ingersoll Rock DrJl] Co. , 
10 .,ARK PLAOE, N. Y. 

ALCO HOL. SWEET POTATO. - AN 
account ot a new Industry recently established at the Azores-that of t he di.tillation of alcoh Ol from m,," 
sweet p01atf?es. Contained in �CII1:NTIF I C  AME U lf'AN 
SUPPL "M F.NT. No. Ii"�. Price 10 cents. To be had at 
tbl. uMce and from all new.dealers. � Print Your Own Cards I 

Press $3. Circular size $8. Newspaper size $4' 
Type setting' easy, printed directIons. Send 
2 Atamp8 for 118t presses, tvne,etc., to factory. 

_ K E I ,,", E Y  &; CO., Meriden, , Cnun . 

ELECT R I C  L I C H T  A N D  P OW E R .  
Edce System of, ArQ-and Incandescent Lighting. Di� or in connection with the Storage Batteries ' . .  

of the Electrical A ccumulator ('0. . . . 
Dynamos. Mot</ll!, :L/!!!>ps..Batteri"", ..,d G eneral El,o.. 

• tl'l&11 Rnpl'lies. . . ' .  E1eat.ro-UJIIIUD1e <lomllaDJ. ZIl Carter at..l'hUIIIlelplda, 

© 1887 SCIENTIFIC AMERICAN, INC.
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Ajax A " t i-A c i d  M eta l .  

We guarantee 100 per cent longer service than ordi­bary composition metal and our prices are re ... onable. 
HARRISON CONVEYOR ! 

HARRISON BROTHERS '" CO .• II.Alf1JYAC'1'01tZU OF 
W HITE LEAD COLORS AND CHEMICALS. 'I Ha!:rrlnlt Grain, Coal, Sand, C lay, Tac B_rk, Unders, Ores, Seeds,&.c. 

����. I BORDEN, SELLECK & CO" I ��'�':,r8J Chicago, ilL 
. { PhUadelphia: 35th and Gray'. Ferry Road. 00.10 ... !ilew York: 117 Fulton Street. . SC I E N T I F I C  B O O K  PHILADELPHIA, April 21st, 188T. 

A.AX META< Co., mo liI o. 10ih St . •  City. C L 0 C U E  Gentlemen : Your favor of the 14t1 iust. is at hand. In answer to A T A your qaee1ion I bave to say that we bad yOlll anti·acid me al bibcock \ ' on our acid pipe, through which a constant stream 01 chamber acid J VST PV H I"ISHED. 
heated to about l:tO deg. lt'. t'1lIl8j and I am .pl84led to aay tbat ap to Our new catalogue containing over 100 pages, Incind .. the pl'elent time ,!,P can diaeov .. r DO

. 
}l:eruptlble wear 1 D  the mAtat. .1 in wo k on more than fifty different subjects. Will be lh1Dk that. ,."n will have a perfect rIJrht, therefore, to recom�end th.s g. r s 

dd II tl' n metal .or . .  W18 in chemica] worJu in CODDectiOl! with acid pipes. mailed tree to any a ress on app Clio 0 . Resp ettUlly youn, C. S MPER, Sup<. lUUN N &; C O . ,  Publishers Scientific American, 
Ba.ufactured by Ajax Betal (Jo., PhlladelphiB. Pa. atit Ih'oadwny, N ew yo,·k. 

- T H E -

Stten.1!it JmCrltlU 
Bllli]mlIinlPll P.cd!ii]{j\lf]" .g"'t.: .. 'l!:';a%'iJ �"'�""¥i..¥ ..... 'V 

THE SCIENTIFIC AMERICAN ARCHI-
TECTS' AND BUILDERS' EDITION is issued 
monthly. $2.50 a year. Single copies. 25 
cents. Fort y large quarto pages, equal 
to about two hundred ordinary book 
pages ; formi ng. practically, a large and 
splendid Mal-taz ine of A rc h i tecture, 
richly adorned with elegant plate8 in colors. 
and with fine engravings ; illustrating 
the most interesting ·examples of modern 
Arohitectural ConstruCtion . and allied 
�bjpcts. 

A sp�cial feature is the presentation in 
each number of a variety of the latest 
and best plans for private residences, city 

TELESCOPIC OBJECTIVES AND MIR-
rors. Tbelr preparation and te.ting. By H. GrubiJ. F. 
R. S. An Interesting description of the processes now 
employed In the construction of telescopic objectives. 
prefaced with a short blstory of tbe manufacture of 
glass. contained in f=\C IE� T I FIO AME\Uc ' A N  8UPP L lI:. 
MENTS, Nos. 54Sand 549. Price. 10 cents each. '1'o be 
obtained at this omce or from any newsdealer. 

THE B .. UUGWUATH STEll! J!()KE r 
Fppdwnter Bo iler and Pllrifi °r • 

Boil. the feedwater_ Keeps the boiler clean. 
Saves boiler repairs. Saves from 15 to 40 per 
cent. of fue]. Large heating surface. No ra,.. 
dlating surface. No back presAure. Thor-
�gre�IY oU;!�i:OOl�� �;�.

au
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ur-
WM. B ARAGWA N A T H  '" SON. {() West 

Division Street, Chicago, Ill. 
. JAS_ B. CROU'1'HERS, M. E., General East­
ern Manager, 112 Liberty Street, New York. 

CAPILLARY ATTRA CTION -AN IN-
teresting paper by William Thomson, discussing the 
question wbether the attraction between any partlole 
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distance. when the distance between tbe nearest points 
of the two bodies is diminished by ,various degrees. 
With 30 figures. Contained in SCIENTIFIC AMEItIOAN 

�-:;h�'I:�� 'ii�ih� ogm�:i:.r1ri��h ::�s':t��f:;!�S e
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h
. 

Chandler & Farquhar, 
1 77 Wash i ngton St. , 

BOSTON. 

Ui::lEFUL BAGS AND HO W TO M A K E  
i���ak1':��:l, J j,aer.

u
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leather, with four illustrations. Contained In SCII'N­
TUIlC AM ERICAN SUPPLEMENT. No. 5ti I .  PrIce. 10 
cents. 'l:o be bad at this omce and from all newsdealers. 

W 
Encyclo-

E 
Di�mond 

L 
Book free, 

L pedia of DrIll. and 25C. for 
'JOO Engra v Lightning mailing iL 

iugs of Hydraulic American 
W E L L  WELL W.ll Works, 

'1' 0 U L S, Machines Aurora, ill. 

GEOLOGY OF NATURAL GA8.-BY 
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ratiOn of t.he supply. Contained in SCn:NTlFIC A M E I<I­
O A N  SUPPL EM""T. No. 543. Price 10 cents. To be 
bad at this omce and from all newsdealers. 

INDIAN CORN.-BY LOUISA REED 
���r�lg ��:��1

s
��r:.���:

a
�I

n
:����I�� :r��':.r�or:;t 

starch grains, etc., and accompanied by a concise de­
scription of tbls valuable grain. giving Its chemical com-
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with six figures. Contained In SCI I :'\' TIF1C AMERICA x 
SnpPLE:\ I E :'-: T. No. 23'1. Price 10 cents. To be had at 
this office and from all newsdealers. 

WATERBURY IIIALLEUILE IRON OOJll'ANY, 
WATE R B U R Y, CON N .  

A N D  
MALLEABLE 

GRAY 
CASTINGS. 

I RON 

FITTINGS Cor STE&M. G&S & W&'rER. 
and country, including those of very Agents for Fay's " Yankee " CALIPERS moderate cost as well as the more expen- AND STEEL GUNS, GUN METAL, GUN-
sive. Drawings in .perspective and in Barnes' Foot Power Mach i nery, fr�'S�'if:. ��;'t�l�n�e

b!el�iiV': n,Be����f' �&�;:�r�.i� color are given, togeth. r with full Plans, lIJathlnlst8�::P��E:; E�ery Kind.  ��rI�:���g:�rg�y�t":,;,
n
�f��fl��i?fn�hai�;���I:i�: 

Specifications, Cost�, Bills of Estimate,� Send two 8tamp8 for illus. catalogue. ���1.':.�IF�� .:.�-;n��;,,�nfUl�;?�E�����·No:·?rg&l.ne�rI�� aI¥! Sheets pf Details. . ���.:'r��
· To be had at this omce and from all news-

Architects Builders, and O wners will CISTERN WATER. - A REPORT BY 
. ' • . . Prof. C. R_ Stuntz to the Cincinnati Board of Health. on .. find thIS W

. 
ork valuable In furnIshIng analyses of cistern waters. with table of analyses

.

; deduc, 1 -=  New CataloJJue of . .  Valuable Papers fresh and useful suggestions. All who ���":�e��
s
�l�r.��
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. _ . • ,. mittes of Cincinnati. Con:d In SCIEN 'u'le IMERI- contained In SCIENTIFIC AMEUIC AX Su PPLEMENT. sent contemplate bulldmg or ImprOVIng homes CAN SUPPLEME NT. NO. 2,.,.. PrIce 10cents. To be had I treeo! charae to any address. . 
t· t t f k· · d h 

atthl.somoe and from allneWBdealers. MUNN 41; CO .. 061 Broadway. N. Y. or erec mg s ruc ures 0 any In , ave 
before them in this work an almost 

enet- SHAFTING O· EPARTMENT C I' H' Sh ft· P II le88 8eries of the latest and best example8 from OUp lUgS, angers ,  a mg, u eys. 
which t o  make selections, thus saving EDISON MACHI N E WORKS. Saleuoom �9��0; ��¥tr:J.;.r;' New York. time and money. 

Sh f · ·  d G . T t ' l  M ·  h '  I THOS WOOD &: ('0 
a tlng an . earlng ex 1 e ao Inery, 22d. ';'nd Wood �t�., · 

: 
' ELEVATORS, ETC. Philadelphia, I'lL. 

Many other subjects, including '�ewer­
age, Pipil lg, Lighting, Warming. Venti­
lating, Decor�ting, Laying Out of 
Grounds, etc. , are illustrated. An ex- HISTORY OF THE ELECTRICAL ART ARMATURES. -A PAPER BY R. FUGE 

. . � In the IT, S. Patent Omce_-By C. J. K)ntner. An Inter- describing the usual method of winding armatures. tensl ve COmpendIUm of Manufacturers' I e>ting history of the growth of electrIcal science In thIS With 7 figures. Contained in SCIENTIFIC A IlERICA " . . .  . . I country. and notIces of "ome of the more Important SUPP I . I':MJ<NT No. IlIiD. PrIce 10 cents. To be had t Announcements IS also gIven, In w hleh , models in posse.slon of the Patent Omce. Contained. In thi. omce and from all newsdealer.. a 
HCIE' TIFIC AM I';RICA� SUPPLr.M E:'\T No. �44. PrICe the most reliable and approved Building 10 cents. To be had at this omce and fl'Om all news-

Materials, Goods, Machines, Tools, and dealers_. ____________ �---_ 

Appliances are deFcribed and illustrated, I W"\l'j'�liJ'�TcMen1FA�T�M.l:l�A!:r��srAp'It��� 
with addresses of the makers , etc. MANTTFAC'1'URING COMPANY, Boston, Mass. 

The fullness. richness, cheapness, and . NEW ANTISEP l'IC COMPOUND.-
conv�nience o f  this work have won for it  ����:1r;ig���:r�'�hth�:'�a��";."n
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the Large!;t Orculat ion of any Archi- �:r�!�I I'i,xP��I':I�!:.�ig �r:��ci�'!,. f��t;;�����'r,c*�� 
tectural publication in the world. Sold �?;ewm�e;�.

cent •• To be had at this omce and from 

by all newsdealers. '1#. 
MUNN & CO., Publishers, 

36 1 

THE SIEGE OF ALEXANDRIA BY 
Julius Coo.ar.-By Rear. Admiral Serre. of tbe Frenllh Navy.-The situat.ion of ancient, as compared with modern, Alexandria. eIBSRr'S account of the siege of the City. Deductions to be drawn from the account. Ulus-
���'l;��� �:������,;���:���,;o. g�r:.u

n
��i�� 10 cents. To be had at this omce and from all news­dealers. 

N E W B O O K S. 
C O N (]Rl<;TE and Works In Concrete, by .1. NEWMAN· 

Giving best methods of mlxlng and u8e. l2mo, cloth, 81.50 
H O T  W A TER IIF.ATING. A practical treatise 

upon the fit.ting of hot water apparatus for domestio 
�fO�h�

ener .. 1 purposes. By J!'. DYE. llIus, 1\'r.&l 
�U"" Oirc'll1all'8 and Oatalogue on ApplicatIOn. 

E. & F. N. SPON, 35 MURRAY ST .. NEW YORK. 
ProPoslll8 for !ilteel-ca .. , . GnDl. for the Navy. 

NAVY DEP:A RTM ENT, 
. 

WASHINGTON. D. C., Jum 28. 1887. 
Under authority conferred by the a-ct of Congress, ap ... 

proved March 3, 188i. making an appropriation U for the 
purchase and completion of three steel-cast. roush-bored 
and turned, six-inch, hi,gh-power rifle cannon, or domes­
tic manufacture, oneo1 which shan"be of Bessem'er-Bteel, 
one of open-ncurth steel, and one of crucible steel," 
sealed proposals from domestic manufacturers., tu fur­
nish the same,'will be received at this Department until 
Tuesday, the second 1ay of Aug-uet, 1887, at 12 o'cl.ot;k 
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mer steel, one of open-hearth steel. and one of crucible 
steel, or three un1orged, rough-bored and turned cast-
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bidder's design. . '- . 
• * • .. . ' -. • . •  � 

No gun or ca.tlng for a gun will be paid for until tbe 
gun " shall have been completed and hav� successfullY 
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titled H an act makin� appropriations for the Daval fled­
vice -for the fiscal year endiofi{ J une thirtieth, eighte� 
hundred and eighty-seven, and for other purposes." l !l'Or 
statemeot. of requirements of said tests,&.pd of other 
conditioob to be observed. reference is made to U slNict ... 
flcatioDs " which can be had upon Rpplication to the De ... 
P��6p��;lb may be made for one or mor� gun� �r for one 
or more castingtl as aforesaid, * * • lbut 
must be made �eparateJy for each gun, or casting for a 
gun, and upon forms prepared by the Department.] 

Each successful bidder will be required to execute 
within fifteen days after notice of award. a formal cnn­
tract in accordance with his proposal. and to furnish & 
bond, with satisfactory tlureties, in a penal sum equal to fifteen per cent. of the amount of Ills bid. conditioned for the faithful pertormance of such I"ontract. 
'»o��fi;�� t:IT ����l�g��YT�f���t���n�isi�� ��r

ge 
obt8llled on a pplicatiun to the Bureau of Ordnance, 
N�'lr ·��J���18

e
l:·Ust be in dupUcate, tnc1osed� in " eri­

velopes marked U Propo�a1s for Steel-cast Cannon." and 
addressed to the �ec)'etary of the Navy, Navy Depart­ment. WashlD�ton. D. C. 

The right Is reserved to waive defects In form and to 
reject any or all hids. 

WILLIA�eget:lf�1��a1>ll. 

WASHI"G;'t;b.I�:7���J."r�. 
In order to give more time to domestic ;m.anufacturers 

to consider tbe matter, the period limited for the recep.­
tion of proposals fur steel cast guns is hereby extended, 
�d�:itf.:'e:-�Et.
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20. J 8R7, at 12 o'clock noon. at which time tbe propos"l. 
will be opened. 

W ILLIA�eg:e���}'i'�Na1>ll • .  

FORE IGN PATE N TS. 
'l'heir Cost lted uced. -

Tbe expenses attending the procuring of patents In  
most foreign countries having been considerably re­
duced the obMtacle of cost Is no longer in the: way of a 
lal'lle pruportion of our Inventors patentmg their iuven_ 
tlons abroad 

C .'" l'i ,\ UA .-Tbe cost of a patent In 'I'a'nada Is even 
less than th� cost of a United States patent. and the 
former lDcludes the PrOVInces of Ontari&. �uebpe,"�ew 
Brunswlok. Nova Scotia, Brltlsb Columbia, ani:!' 1\1&01-A STENCIL CUTTER WANTED. �;::�y Job. Ad- toba. • 

GEO. F. ADAMS '"  CO., Baltimore, Md. The number of our patentees who avail themselves Qf 

AGENTS WA S TED (Samples FREE) for 
Ur. Scou's beautiful 1�lectl· l c  Co .·· 

setal, K " u shf's, Helt .. , Etc. No 
risk., quick sales. _ 'l.'erritory �iven, satisfaction guaran . •  
teed. ¥-1t. SUO'I")', 843 B .·oadway, N. Y. 

GENESIS OF THE ELEMENTS.-A 
review (If Mr. Crooke's theory of the subject. WIth one 
Illustration. Contained In SC mNTli" C A MERICAN SUP. 
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2::1ACTICAL USES OF ELECTRICITY.­
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ner, the extent and variety of the existing applications 
of electricity to the arts of life, and the reaSOns for ex­
�ecting their rapid multlP

�cation In tbe · near future. 
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Electric railways. Plowing by electricity. Elect� pll� 
drlvers_ Electricity In medicine and surgery. Contained 
In SCIENTIFIC AMERICA " SUPPLEMENT, No. 2"'�. 
Price 10 cents. To be had at this otIIce and from aJ 
�wsdea)er8. 

EVERY USER OF IIH()UINEU 
IIHOULD LEARN 

------'-----___________ ... e cheap and easy method. nOW olfered . for ob�airil'91 
SOLID EMERY WHEELS.-BY T. D. tents in Cauada Is verylarge, and ls 8teadUy lncreaa-
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� N IH  .. \ l'i D.-Tbe new Engllsb law, which went: ;n1o 

�
t
�e�:P:ke:I\. StB�r;.�li�'::lCOf :��ryW�h����. sJf���: �g� torce on-Jan. 1st. 1885, enab es parties to secure -'patents 

emery wheels. Comparative merits of American and in Great Britain on very modp.rate terms. ABriti8-b pa_ 
�ng��E��I'il) w�e:�i<

I
��\�u'i.W:l!����: *��t���� tent Inciudes England ,  Scotland. Wale8, �rellDd and the 

I 'rice 10 cents. '1'0 be had. at this omce and from all Ohannel islands. Great Britsln is. the · Itcknow edged 
newsdealer�. finanCial and commercial center of the. world. and her 

STEAM ENI INES .  
Horizontal and Vertical. 

D )' "  d Ir I n "  MlLcb l n e .·y, 
Flou)'. Powder, S l n t  .. and 
Flint IU I I i  Macbln e,'Y, Tur­
bine Water W heel •• 
York Mfg Oo.,York. Pa, U. S. A. 

goods are sent to every quarter of the globe. A good 
Invention is l ike 'y to realize as much for the patentee 
IL �;njlj .. nd liS his United Ststes patent . produces for 
him at h,....,e. and the small cost nOW renders it possible 
for almost every patentee In this cOuntry t.O secure a pa­
tent In 6re"t Brltsln. where his 1'1IIhts are :as w.ll.p�_ 
jected ItS In the United �tstes. 

OTHER {)CHJ l'i 'I' IU t;S.-Patents are a 'so obtslned 
on very reasonable termA 1n France. Belgium, �erman,. 
Austria. ·Russla. ItHJy. 8pllin (the latter inclUdes',CilbQ 
and all the other �panf.h Colonies). Brazil, Brltlsb india 
Australia. and the other Brltlsh·Co onies. . '- ..,. 

How to Use LOOSB PnHcys, .eEBFEU7.' 
Useful Information on this subJect NEWSPAPER 18 given in our U CataloguA No. 55." FILE 

An experience of FORTY years has enabled the 
publishers of 1'HE SCIENTIFIC AM E I lICA.N to estaiJlIsh 

competent and trustwortby agc'lcies In all the principal 
foreign countries. and It has always been their 101m to 
have the business of thetr ":'ents promptly and proper­
ly done and their Intere.UI fo.itbflllly guarded. 

A pamphlet containing a synopsis of the vatent laws 
of all countries, Including the cost-for each, lind oth .. 
Information useful to ·personB contOlplatlDg the pro. 
curing of natents abroad. may be 11M !In . appllcatlon.to 
tbls omce. 

�ent free to any address. 
V.AN DUZEN '" TIFT, CinCinnati, O .  Tbe Koch Patent File, for preslM'tng newspapers. m�nes. and pamphlets. has been recently Improved ana prlCll .... duced. Subscribers to tbe SCIE"TIFIC AM. ERICAS and SCIE"TIFlC AMERICA" IjI'PPLEMF."T can iJ<, 

��J:!1'i,1 filil�
h
;':� Prl�e��l�� m.fJ�.�l' f�J�i�� " SCIENTIFIC AMERICAN," 1ntl!lt. Neoesoary , for ev,:;fu�::' who wishes to preserve e papel'. 

!lun & CO., 
Pnbl1ahe1'8 8cnL:ttJrro A M"lJi!m:AB 

M I ' l'i  N &; ( ' t I  .. Editors and Proprietors of THK SCI­
F.NTIFIf' AHlianCA", cordially invite all ·persons deslrln" 
any information re ·atlve to patents, or the regi8try o·f trade-marks. In tbls country or abroad. to cali at thefr 
olllees. H6l Broadway. Examination of inventions. ooh_ 
lultstlon, and advl� free. inqUiries by mall promptly 
&lIlIwered. 

Addre... M U S S  &: ()I) . .  
PubJiBbenl Bnd Patent 8olicitn1'8. 

- 31>1 Broadway. New YOI'k. 
BRANCH O • .,ICU , No. 622 atld liZI t· SLreet, PaaiIkI 

JSQ114i1111. lleK 'ltJl Street. WIlllhlllKtoD. D. Co 

© 1887 SCIENTIFIC AMERICAN, INC.



lD8i.le Palfe. each inse ... ri-on . ... _ _  .,. !)  cents a lille. 
Back "alre encll i lltlel". lon - .. - 81 .00 n line. 

The above are charges per agate hne-about eight 
words per line. · 'rhis notice shows the width of the line, 
and is set in agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure­
mel'\t, as the letter press. Advertisements must be 
received at publication office 88 early as Thursday morn­
Ing to appear in next Issue. 

5 6th 
A N N UAL EXH I B I TION 

O F  THE 
A M E R I C A N  I N ST I T U T E -

OF THE CITY OF NEW YORK. 
Wil l  open to the Publ ic  Septem ber 28th. 

E L ECTR I CA L  I N V E N T I O N S  
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JOSEPH WETZLER, 175 Potter Building, New York. 
Other departments and all details to GENERAL SUPER­
INTENnENT, American Institute, Astor Place, N. Y. 

THE COPY ING PAD.-HOW TO MAKE 
and how to mse : with an engraving. Practical db ections 
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letter to the pad ; how to take off copies of the letter. 
Cont'ltned in SCIENTIFIC AMERICAN SUPPI.EMENT, No. 43S • .  Price ]0 qe!llis. 1<'01' sale at.this office and by all 
'�w8dealer8 in all'1fii't8 of the coonUy. 

CHARTER'S GAS ENGINE. 
The safest, most reliable and economical Motor in 

existence. 
Independent of Gas Works and llIaclJines. 

2 to 25 H. P. So It can be used OII1Il/Where. 
M akes Its Own Cas 

AT COST OF ABOUT 
65 ct'nts per M Feet. 

A Saving of 25 to 85 per cent 
guaranteed over all other Gas 
Engines. 
Chicago Agent : I):. H. LATHAM, 

42 Dearborn Street. 
New York House : 

12 Cortlandt Street. 

Williams & Orton Mfg. CO. 
P. O. Box 148. STERLING, ILL. 
CLIMATE IN ITS RELATION TO 
��\':,;';�h.?s:ciit�

o
Jhr.:t]?· l:�';;r�rtF��

s
c���';,��: tlon of the air, effect of moisture .on health. Lecture 2. 
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mates, malaria. Contained In· SCIE"TIFIC AMEUICA" 
SUPPLEMENT, NOB. l)9�. :i93, 394 . ii 9 � ,  lind :>98. 
Price 10 cents each. or 50 cents for the series. To be 
bad at this Office, and from all newsdealers. 

USEFUL BOOKS. 
Manufacturers, AgricultUrists, Chemists, Engineers� Me­

chaniCS, BuUders, men of leisure, and profeAsional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books-through the mails 
at very small cost.' A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects, has just been published for free 
circulation at the office of this paper. Subject.s clas­
sifted with names of author. Persons delSiring a 
copy, have only to ask for it, and it will be mailed to 
thcm. Address, 

. 

M U N N  & CO., 361 nroadway, New York. 

Mention this paper. 

PAT E N T S .  
MESSRS. MUNN & CO •• � in connection with the publi­

catIon of the SCIENTIFIC AMERICAN, continue to ex­
a.mine improvements, and to act as Solioitors uf Patents 
for Inventors. 
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preparatIOn of Patent Drawings, SpeCifications, and the 
prosecution of Applications for Patents in the United 
States. Canada. and Foreign Countries. )1 essrs Munn & 
Co. also atten prepa.ration of Caveats. Copyrights 
for Books. JJ eis8ues . ... \ s8i�nments. and Report.s 
on Infrin�em atents. All business intrusted to 
them is done cial care and promptness, on very 
reasonable te • 

A pamtuhlet sent free of charJZe. on application. con-
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Designs, Patents, Appeals. Rflissues, Infringements, As­
signments. Rejected Cases, llints on the Sale of P .... 
tents. etc. 

We also- send, Pree oj charge, a SynopsIs of }�oreign Pa­tent IAlws, showing the coRt and method of securlnjl( patents In all the principal countries of the world. 
MIJNN k CO., Solicitor. of Pa&en&a, 

361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa' .ctAo Bulldlq. llear 7tb Street, Waahlqton, D. C. 

Ititutifi t �tUtritlu. 
JENKINS BROS. ·VALVES. 

THE ENDORSEMENT OF FIRST-OI,ASS ENGINEERS AND MECHANICS THROUGHOUT THE COUNTRY has fully de--
monstrated these valves to possess the following advantalZes over all other valves DOW in use : 

�: t�a
r
���:lt �����a�i:d

u�&Trn��Yi�f�r�ltlfe"e:�!!'[�8 of Iftw.m, oils, or gases. 

3. You do not have to take them off to repair them. 
4. 'l'hey can be repaired by any mechanic in a. few minutes. 
5. 'l'he elasticity of the Disc allows it to adapt itself to an imperfect surface. 
In Valves having ,ground or metal seats. should sand or grit get upon the seat, it is impossible to make them 

tight, except by reg-rindin,g, which is expensive if done by hand, and if done by machtne soon wesi's out. the valve 
and in most cases they have to be disconnected from the pipeR, often costing more than a newv81ve. The Jenkins 
Discs used in these valves are manufactured under our lS80 patent, and will stand any pressure of &team, oils, or acids. 
JENKINS BROS., 71 John St., N. Y. ; 105 Milk St., Boston : 13 So. Fourth St.. Phila. : 54 Dearborn St., Chicago. 

GATE CITY STONE FILTER COMPANY 
Office, 46 M UR RAY ST., N. Y. 

Ma�FlA� W�:Hr��OG��R-
point, N .  Y. 

A Natural Stone Filter 
and Porcelain or Stone­

ware Jars to hold 
the water. 

NO M ETAL USED. 
All COMMON Metals gen- FIRE AND W.lTER-PROOI!' BUILDING FELT, FmE-PROOF PAINTS, STEAM PACKINGS, BOILER 

COVERINGS, ETO. 

THE AMERI�AN �ELL TELEPH�NE ��. 
95 M I LK ST . BOSTO N ,  MASS . 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 80th, 
1877, No. 186, 787. 

The transmission of Speech b
'
y all known 

forms of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceti 
thereof, and liable to suit therefor. erat:�oJ:���:�eCi-

Metals. Samples and descriptive Price List free by mail. CHEMISTRY OF BUILD IN G MATE. 
NO CHARCOAL, BAND. or 

OTHER COMl'OUND USED. 
ll:. W. JOHNS IoI'F'G CO., S7 101AIDEN LANE, N. Y .  rials. The bearings of chemical science on certain promi' nent materials used for building purposes, such as stones, 

EXP ANSION OF METALS DESC RIP limes, mortars, cements, b!ick, marble, eto .. 1. A brief 

T�rth��NG �i:GAMIlrt?�L tion of Mr. Evrardts �pparatos for st�dYing the expan: �g��i�;l ��.::!t:n����\c�����;��tg1�������itio��� 
sion of met.als and for showing the instant at which the I the above�named materials, their characteristics, and 
retardation of such expansion occurs. I l lustrated with directions forSbcertaining their presence in any mineral. 
14 figures. Contained in SCIENTfFIU A MIi: It lOAN Sup.. 2. Examination in detail of the several varieties. of stone CHARCOA L has NO CHEMI· CAL EFFECT 0J1 W A'fER. Out' China Fi ters all have the Patent 

ICE-CHAl\l Rl- R. which does nOt 
admit the MELTED ICE to min­
gle with t he PURE lflLTERED 
WATER. 
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IF�'i, "\,�E=�f f�J ��;:".i'n� 
Best and Cheapest Filter Ever Offered to the Public. 

OUTLINES OF A NEW ATOMIC 
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great chanlil:e in the nomenclature or teaching of chem­
istry. Contained in �CIENTIF1C AMERICAN SUP I 'LE­
MENT, No. li 8a. Prlce 10 cents. To be had at tbis 
office and from all newsdealers 

ASPHALT MASONRY FOR ENGINE 
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produced by steam enlilnes. 'Vith 5 figures. Contained 
in SCIF:NTIFlC AMERICAN SUPPL EMENT, No. �8 1 
I 'rlce 10 cents. To be had at this office and from all 
newsdealers 

T.elegraph and Electrical 
SUPPLIES 
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�.at"logue�. E. JONES & BKO. Cineionati, O. .&lila lIIlp(.rtant to us that you m�ntioD. this pa.per. 

POINTERS for Vsers of Steam Pumps. Van Duzen'. Patent Steam Pump �. Hot or Cold. I Is Can Pump Sandy or It:npure 
• Efficient Water or LIqUIds I . 
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assume no risks. as we guarantee every 
Pump. Above comparison with Jet II 
Pumps, Ejectors. etc., made of Iron. 
p�:�����: ;��Et�tlO�� ed��.i� ��� I Sizes. Prices from $7 to $�5. Capacities from 100 to 20,000 gallons per hour. St� te for what purpose wanted and send ¥'X �a
tN�li&

f �Pij.Tjl.��: Cincinnati, O. 

AIR, PURIFICATION OF. - BY D. 
Prince, M .D. An experimental study in relation to the 
removal from the air of the dust or particul ate material. 
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HYDROGEN GAS, PROCESS A.ND AP· 
paratus for Produclng.-By C. M. Tessie Du Motay. 
Full descrtptlon of a process for producing hydrogen by 
����yg�rg�.rl O[l��;-J!tta:�� st;ag: �t:r��v'!f!�l:i� 
the presence of highly heated �me. By means of the 
��"i:':����'i:':o����r���gu��� �¥y��,!��jo������ t�g 
= ti; �Yf:�a1�1;��� triYu���:t��

i
:ft����

e
����� 

ings. Contained in SCIESTIFIC AMF.RICA� SUPPLE_ 
MENT, No. �41 .  Price 10 cents. To be had at this office 
t\Dd from all neW8d�alers • 

P U L L E Y S  H A N C E 8 S  PROGR,ESS "M,AO;HIN E  'WORKS. 
FRICTION' CLUTCH ES! 4 4  ���. �����: 'Y". 

ROBERT WILHELM BUNSEN. - BIO· 

AMAT EUR SMITH'S WORK. -A CON: 

C E O .  MARBL E ,  Sole Manu­
factu rer of THE Atm�: WRENCII. 
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D R I V  I N G-BELTS. � A  PAPER BY 
John f11ullis. discussing the comparative value of various kinds of beltl':lt.J Main driving-be l ts. Patent leather 
����.
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AMERICAN SUPPL KiUENT. No. � O;l. Price 10 oents. To be had at this Office and from all newsdealers. densed description of the various smith's tOOl8 anei 
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c!� .M PUMPS for Hot or Cold, Fresh or tRlned In SOX ENTIFIC AME IlICAX SUPPI.EMENT, No, Salt Water; for Oils, Naph-

£.��;'w�r';;'�:s?
ents. To be had at thiS office and froIn' aT; for Cane Juice, Liquors. Syrups, Scum; for Am-

llij�j�jiji.�iiiiiiiiii_jiiliji Alkalies. ExtJ'acts, Acids; for Thick, Volatile, Vis-
� catill;o�. Foul Liquid •• etc. Vacuum P=ps of the 

·bighest efficiency. Filter Press Pumps. Air, Gas 1llld Acid Blowers. Air Compressors. Etc. 
BUILT BY GUILD & GARRISON, Brooklyn, N. Y. 

THE ECLIPSE OF ALGOL, WITH THE 
latest Determinations of Its Dlst .. nce and Dimensions, 
-By Royal B. Hill. An interesting account of recent 
��gi�S gi��!�:Si6�ri�}iit�s ��blf"��nd
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How a cardboard monel of the phenomena of its eclipse I .---
may be made. \ \ ith 8 fl.gure •• Contained in SC IJo:NTIFIC WITHERBY, RUUG & RICllA RDSON . Manufact.urers AMEHICAN SUPPLEMI<:NT. No. ;) .. ")8. Price 10 cents. To of Patent \\ nod Working :\l ach1nery of every descrip­be had at this office and from all newsdealers. I tion. Facilitie8 unsurpassed. Shop formerly occupied 
-;===::::;=;==:;:=�=:.,-;;-�=-::::;�===;�=- bv R. Ball & ( '0. ,  Worcester. Ma�R. Send for Cutalogue. 

s' Pat . � To Business Men. 
The value of the SCIENTTFIC AMERICAN as an adver­

tising medium cannot be overestimated. Its circulation 
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from all newsdealers. 

Water Wheels New and Second Hand 
Address FLENNIKEN TURBINE CO., Dubuque. Iowa. 

OF THE 

� dtntifit �mttican 
Only 83.00 a Vear, inchtdinll l'ostaae. Weekly. 

;i� Nnmber8 a Year. 
This widely ci t'cll la led and splendidly lllustrated 

paper is pub1 ist.ed weekly. Every number contains six­
teen pages of useful infolmation and a large number ot 
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