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THE FLOATING D£RRICK RELIANCE. l one of the recen t  ach ievements of the Reliance. After 
The Chapman Derrick and \Vrecking Company, of this was in place in the boat, and after the latter had 

this city, has recent l y  per formed successfully two started, it p roved u n able to paSR some places in the 

operations that have brought it prominently before canai. The boat therefore returned and the great block 

the p u blic. SOlllfl days ago as the City of New York, was t ilted over and secured diagonally, and was then 
the celebrated Inman steamship, was coming u p  the successfully shipped. 
Hudson River, at the conclusion of a voyage, one of The derrick in qnestion is built under and is pro­
her t w in propellers struck the tug boat Viking and cut- tected by the patent granted to M r. 'V. E. Chapman. 
ting a hol e in its side sent it instantly to the bottolll. From the deck of a scow, arranged with water-tight 
The Chapman Company at once sent their  derrick compartments and pump connections thereto for ap­
Reliance to the spot, and by the aid of a diver passed plying water ballast, rises a frame resembling a capital 
chains around the hul l of the sunken vessel. Attach- letter A. A d iagonal boom is swiveled to the deck 
ing the great falls of the derrick to the chain slingR beneath th is frame and is worked by tackle attached 
thus formed, t h e  tug boat was slowly raised to the snr- to its top and carried back to the frame. The boom 
face and taken away for repairs. But a few days later and two frame pieces are built up of staves and are 
a nother tug- boat, the James A. Garfield, was sunk off hooped at regular intervals. A n umber of guys or 
the Battery in a coll ision with another steamer. This shrouds with turn b uckles are attached to and extend 
tug boat was also raised in a few days b y  the Reliance. backward from the  head of the frame to chain plates 
A curious feature in this case was that although the on the sides. On her deck is the necessary steam plant 
tng boat was i nstantly sunk, her hull was intact. The for working the windlasses and p umping" out the com­
coilision must have careened her so that she filled with I partments. 'While nominally of 135 tons l i fting capa· 
water over her rail. city, it is hard to put a limit to its power. 

To the sam e  company was intrusted the work of In the cut we i l lustrate the raising of a sunken loco-
discharging the elephant Jumbo, the d errick h oisting motive. This engine ran into the river from a dock on 
him out with his  cage from the steamer i n  which he the Hudson River at t he foot of 'Vest Twen ty-second 
had crossed the ocean. The placing upon a canal boat Street, in this city, a n d  was raised bodily by the Reli­
of the fifty-ton granite block forming t he base of the ance, without any iujury to its machinery. A diver 
memorial to John Wentworth, of Chicago, was also was sent down who placed a heavy toggle across the 
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opening of the fire door and within the fire box. The 
chain was attached to this, and the engine raised as 
shown. '1'he locomotive was a d rI lling engine belong­
ing to the Erie Railroad. No one was in the cab at 
the time it ran into the river. Some person standi ng 
on the ground threw a wrench or  other article into 
the cab. This probably struck the valve handle or re­
versing lever, and moved it enough to start the engi ne, 
which ran down the track and plunged into the water. 

e ,e . ., 
Interesting Lecture 011 Caves. 

On the evening of October 22, Dr. Horace C. Hovey, 
of Bridgeport, Con n., delivered a very interesting lec­
ture on the great caves of Indiana and Kentucky, be­
fore the B rooklyn Institute. The lecture was profusely 
illustrated by lantern views, which, considering the 
difficulties attendi ng this sort of photography, were reo 
markably fine. The variety of forms of stalactites and 
stalagmites, the alabaster flowers, the clustered col­
umns, together with the naJ"l"OW passages and capacious 
chambers, the sh ining white of ihe alabaster and the 
i n k y  blackness of the small and large openings , were 
blended in a series of weird and rare pictures not 
soon forgotten. 

Dr. Hovey is well known to our readers as a writer 
on caves, his writings upon the subject having fre­
quently appeared in the SCIENTIFIC AMERICAN and 
SUPPLEMENT. 

RAISING A LOOOMOTIVE FROM THE BOTTOM OF THE HUDSON RIVER WITH THE OHAPMAN DERRIOK RELIANOE. 
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Jeitutifir �tutrtcIU. 
DECREASING COST OF INCANDESCENT LIGHT. 

Incandescent electric lamps are lessening in cost of 
manufacture while, at the same time. increasing in 
efficiency, that is to say in len�th of life. This, too, in 
the face of a largely advanced price for platinum, of 
which the wires connecting the outside circuit with 
the carbon loop within the globe are made. This 
metal, so important in electrical manufact.ure, has, in­
deed, almost trebled in price since the earlier lamps 
were fashioned, and still has an upward tendency, the 
supply being inadequate to the demand, and its scar­
city forcing the substitution of other and less recom­
mended metals in some departments of electrical 
manufacture. As to the little incanjescent lamps: 
they must have it, its increased cost not proving so 
important as was feared, because of the discovery of 
more economical processes in the making of other parts 
of the lamp. 

Those who have watched the development of the 
lamp from its earliest stages will recall the laborious 
work with the mercury pump in creating the vacuum, 
the amount of hand labor that used to be required to 
put the parts together, and even when completed how 
uncertain was its tenure of life. Nature hates a vacu­
um, or, at least, seeIllS to. With the old processes the 
most cunning artisan was unable to attain anything 
like that stage of air exhaustion which now we know is 
within nature's permissible limits. Some few lamps 
would glow for nine hundred, pel'haps twelve hundred 
hours before the combustion, always going on, would 
be sufficient to disintegrate and destroy the carbon 
loop; others would live for only a small part of that 
time and die prematurely of too much oxygen. All 
was uncertain. A manufacturer might set up a score 
of lamps and have half the number returned to him 
impotent within a month. Now, with improvements 
in exhausting apparatus, it costs but a tithe of the old 
figure to produce a Illore perfect vacuum; the sealing 
of the platinum wires is done by machinery, and as a 
result a far more certain and a longer-lived lamp than 
that which once cost $1 may be had for considerably 
less than the half of it, and even then leave a margin 
of profit for its manufacturer. 

.. '01" 
NEW GUNPOWDER AS WELL AS NEW GUNS. 

(I11n�t.rated article� are marked with an a�t.erif!k.) Great as have been the improvements of the past 
I�:;"�)��1fv�tr��;i�;�r��P:i;;ej.': � twenty years in gun efficiency, the changes in the ex­
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long sllstained, aud some modifications in its compo­
sition have been made where it is to be used in very 
large char!,es in heavy guns. 

The smokeless powder adopted by the French gov­
ernment about five years ago attracted great attention, 
and wonderful efficiency was claimed for it., in addition 
to the obvious advantages it pOlisessed for quick-firing 
and machine guns on vessels, as well as for field artil­

PAGE lery and small arms in shore service. Its composition 
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smoke, because their products of explosion are exclu­
sively gases and water vapor, while gunpOWder fur­
nishes products of which oyer fifty per cent are not 
gaseous. and which are in part deposited as a solid to 
foul the arm, and in fact distributed in fine particles 
through the gases of the explosion as smoke. 

Gun cotton is smokeless, but thousands of experiments 
in varying its density and mechanical condition have 
not yet given us complete methods of regulating its ex­
plosive force. Comparatively small charges of com press 
ed gun cotton, arranged in built-up cartridges with the 
object of regulating the rapidity of explosion, will give 
high velocities, but the necessary uniformity has not 
been obtained. Both camphor and liquid solvents, as 
well as acetic ether and acetone, have been used with 
gun cotton, and a nitro-cellulose powder containing 
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energy. This powder, the pressures of which are but 
gradually developed, and various other descriptions 
of nitro-cellulose powder, are now being carefully in-

Xll����;:����'����ti�n���h�
e
�
i
�s��

l
p-;t"d���l i�ot�

r
::�t��)������� vestigated by experts in many countries. The powder 

-The production of cyanides ............... ........ ................... 12389 
Brick ltaking along tht- Hudson River-An intere8ting review * Sir F. A. Abel's address before British Association, SCIENTIFIC ?!,f�: :�

n
o�
f
gfJ�:t(�to��

i
��i�la:dh���d��

e
.�. :� . . 

t
.��. �.

i
.
S
.
t
.�
i
.�� .�����: 12384: AMJ!!RICAN SUFPLEMBNT, 772� 

fNoVEMBER 8, 1890. 
adopted in Germany is a descript.ion of the nitro com­
pounds which is not entirely smokeless, but the almo�t 
transparent film of smoke produced by independent 
rifle firing with it is hardly more visible than a puff 
from a cigar. In the British service also an almost abo 
solutely smokeless powder is now used with machine 
guns and field artillery, the effect of a discharge ap­
pearing only as a flash of flame and a slight cloud of 
dust. The conditions, therefore, under which the next 
armed conflict between powerful countries must take 
place are of an altogether different character from 
those known heretofore; but in such future contest, 
corne when it may, it is safe to say that science and 
skill, rather than brute force, will have a determining 
influence to an extent never before known in the an· 
nals of war. 

...... 

PALlEONTOLOGICAL STUDIES IN BRAZIL. 

Recently an interesting contribution to the palm 
ontology of Brazil, from the pen of Professor John M. 
Clarke, of the New York Geological Survey, has been 
pu hlished at Rio Janeiro, Brazil. It em braces an 
examination of the trilobitic remains found in the 
sandstones of the Erere and Maecuru districts. The 
fossils are found in ferruginous sandstones whose ele 
ments are quartz, feldspar, and, in the Erere region 
mica. Many of the specimens are inclosed in a crum 
bling rock which, partially from disintegration, and 
partially from the presence of sesquioxide of iron 
replacing the test of the fossils, are in a perilously frai 
condition, so that the greatest care is requisite to pre 
serve them. 

It has long been known that the fauna of the Erere 
region was Devonian, and that it presented striking 
and deeply intere�ting similarities to the upper Devo 
nian fauna of New York State. The results reached by 
Professor Clarke are in the ma.in confirmatory of this 
important conclusion, except that the Maecuru beds 
indicate, as far as their crustacean remains go, a pre 
or early Devonian aspect. He would explain their 
association with molluscan fossils that are very dis 
tinctiy Hamilton or upper Devonian in character by 
an assumption that these molluscan types, originating 
in the southern continent, have passed northward and 
have been developed in the sea� of our latitude at a 
later date thll.n they existed in Brazil. The assump 
tion seems rather hazardous, as a migration over such 
a distance would have involved a passage in the equa 
torial regions throu!'h strongly contrasted climatic 
areas, unless the further assumption is made that cli 
matic conditions up and down the American seacoast 
of both continents were markedly uniform at that dis 
tant date. The essay is of great interest, and would 
repay a close study of its various statements and com 
parisons. 

--------------�.� ... � ... ---------------
JOB AS A STEAM ENGINEER. 

The last place in which olle would naturally look for 
a description of the modern steam engine would be the 
book of Job. Yet a recent author has presented in a 
large octavo volume of 362 pages his conclusions on 
this very point. They are to the effect that the entire 
steam plant, railway organization, boiler and engine 
practice, are treated of by the inspired writer. We al 
lude to the work of Mr. Samuel O. Trudell, entitled "A 
Wonderful Discovery in the Book of Job." If the au­
thor's view of the case were adopted, a new cbapter in 
the history of the steam engine would be supplied, and 
the Marquis of Worce�ter would have to yield to Job 
as the pioneer in steam engineering. 

Behemoth and the Leviathan have always been fer­
tile subjects of controversy. The whale and hippo­
potamu8 respectively have been adopted by many 
commentators as the animals referred to. But Mr. 
Trudell goes beyond the most daring innovator, and 
in a revised version of the passages relating to these 
monsters .finds allusions to the steam engine of to­
day. A description of the method followed in his new 
interpretation will give the best idea of this most strik­
ing effort in the field of biblical criticism. 

The author, fully to support his theory, has been 
compelled to furnish a new rendering of the parts of 
the book of Job which he uses. Accordingly we find 
a translation given of the pasmges in chapters xl. and 
xli. which relate to the Behemoth and Leviathan. 
The claim is made without reserve that it is the mod­
ern steam engine in its different forms that is there de­
scribed. It is evident that our space does not permit 
us to give the full bases for the argument. The sepa­
rate verses are made subjects of as many chapters, and 
the analogies traced between the descriptions in the 
poetry of Job and the more prosaic steam motor are 
really surprising. The most curious d�tails are traced 
out, such as the supply of water to the boiler, the up­
right smoke-stack, and even the manipulation of the 
stock of railroad companies is found described. The 
size and number of pages in the volume give the best 
evidence of the work bestowed by the author upon his 
labor of love. 

It may be worth while to cite from the special trans­
la.tion appended to the book some of the most striking 
passages. The account begins chapter xl., v. 15, 
"Behold now one with great heat • he will 
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consume fodder as well as cattle do," which is a pretty 
fair description of a steam engine. A little further on, 
v. 17, it says, .. His t.ail will set upright like a cedar. " 
This, the author concludes, refers to the smoke-stack. 
In v. 18 we find, .. His hollow bones are tubes of brass, 
his solid bones are bars of iron," which is a very good 
embodiment of modern engineering practice. In v. 21, 
which the special translation renders, "He will rest 
beneath light shelters and within a covering of fibrous 
reeds and clay," the author fin ds an allusion to non­
conducting covering for boilers and steam pipes. Go­
ing on to the next chapter, we find v. 6 thus rendered, 
" Companies will feast upon him, they will share him 
among speculators," which it is needless to say fits the 
case of modern railroad companies and speculators ex­
actly. This is one of the extraordinary parallels of the 
work. It is perhaps equaled by v. 2 of the same chap­
ter, where the hook (ring) in the mon"ter's nose is con­
strued as an allusion to the piston rings of a locomo­
tive, and where the jaw bored through with a thorn 
supplies an allusion to the piston head bored through 
with its piston rod. The bad effects of an en gin eer 
allowing his water to run down is given in the same 
chapter, v. 26, "From dryness rendering him furious, 
he will not have power to withhold; the curved vault 
being caused to break up and algo rthe armor. " This, 
of course, means that the engineer must watch his 
water gauges or there will be an explosion . 

For a portion of v. 23, chap, xL, and for v. 24 imme­
diately following the author furnishes the following 
translation: .. Behold he will absorb a river and will 
not fret; he will gather it up in 
his fountains by means of traps and with a perforated 
nozzle." Our author in this fin ds described the action 
of a pump with its valves ( t raps), and the perforated 
suctiun pipe with a screen at its en d to exclude solid 
particles. Even the coupling together of a train of 
cars is found in v. 1 of the next chapter: . . Thou wilt 
extend Leviathan with a hook, or with a snare which 
thou wilt cause his tongue to press down . "  The tongue' 
our author believes is the representative of the coupling 
link, and the hollow <irawhead and pin is the" snare." 
The caul king of the seams of the boiler is found in v. 
15 of this chapter: "His strength depends on courses 
of shields closed up tightly with a seaL" Our author 
finds nothing clearer than that the "shields" are 
boiler plates, and the "seal" the caulking iron. He 
reserves, however, the possibility that the steam riv­
et.er is the sealing mechanism. 

This much is enough to give an idea of the book. 
The author has been his own Hebraist. The Semitic 
student and author Rabbi Benjamin Szold, of Balti­
more, testifies to his high opinion of Mr. Trudell's 
translations. It must also be said in conclusion that 
the subject is treated throughout with full evidence of 
critical discernment and laborious investigation. 

•• • • • 
POSITION OF THE PLANETS IN NOVEMBER. 

JUPITER 
is evenin g star, and shines brilliantly in the west as 
soon as it is dark enough for him to be visible. He 
is in conjunction with Mars on the 13th, at 5 h. 52 m. 
P. M. , being 59' north. As the event occurs about an 
hour and a half after sunset, it may be easily observed. 
Jupiter with a diameter of 36'.0, almost eclipsing his 
ruddy rival, whose diameter has dwindled down to 
8'.0. The five days old crescent moon is in conjunc­
tion with Jupiter on the 17th at 6 h. 54 m. P. M., being 
3° 25' south. The moon, Jupiter, and Ma,rs will then 
form a lovely celestial picture. Much of the planetary 
interest of the month clusters around this regal star, 
the most distinguished member of the sun's family, 
almost a sun himself. 

The right ascension of Jupiter on the 1st, at noon, 
is 20 h. 27 m., his declination is 19° 59' south, his dia­
meter is 37". 0, and he is in the constellation Capricor­
nus. 

Jupiter sets on the 1st at 10 h. 25 m. P. M. On the 
30th, he sets at 8 h. 50 m. P. M. 

MARS 

is evenin g star. His course, through the month, is 
closely allied to that of Jupiter. Both planets are 
moving eastward or in direct motion. Mars moving 
faster gains upon Jupiter until the 13th, then passes 
him and rfleedes from him during the rest of the month, 
being about 9' east at its close. The moon is in con­
junction with Mars on the 17th at 11 h. P. M. , being 
2° 39' south. Moon and planet will be below the 
horizon when the conjunction takes place, but the ap­
proach of the two heavenly bodies will be interesting 
to observe. 

The right ascension of Mars on the 1st, at noon, is 
19 h. 55 m., his declination is 22° 49', his diameter is 
8".3, and he is in the constellation Sagittarius. 

Mars sets on the 1st at 9 h. 43 m. P. M. On the 30th, 
he sets at 9 h. 40 m. P. M. 

VENUS 

is evening star. Her reign as evening star practically 
closes in November, for she disappears from view 
during the pasRage of its closing days, her slender 
crescent approaching the sun so closely as to be hidden 
in his rays. She is still very beautiful, shining with a 

$titutifit �mtri'Ju. 
soft, pearly luster, low down in the southwest. The and it is navigable as far as Callville, a distance of 
two days old moon is in conjunction with Venus on some 600 miles from its mouth at the Gulf of Cali­
the 14th at 0 h. 14 m. P. M. , being 4° 2' north. The fornia. The object of the present road is to connect 
event takes place in the daylight, but the narrow the coal fields of Colorado with the Pacific coast. It 
crescent and the evening star will be fair to see when is a,t present difficult to procure cheap fuel on the Paci­
they appear upon the t wilight sky. fic coast, much of the fuel used there being brought by 

The right ascension of Venus on the 1st, at noon, is steamer from foreign ports. 
17 h. 2 m., her declination is 28° south, her diameter is It is proposed to start the n ew road from Grand 

43". 8, and she is the constellation Ophiuchus. Junction, Colorado, which point is already connected 
Yenus sets on the 1st at 6 h. 24 m. P. M. On the wit.h the coal fields by the Denver and Rio Grande 

30th, she sets at 4 h. 37 m. P. M. Railroad. 
MERCURY 

is morning star until the 16th, and then becomes eve­
nin g star. He is in superior conjunction with the sun 
on the 16th at 10 h. 29 m. P. M., when, passing beyond 
the sun, he reappears on the sun's eastern sidll, and 
commences to run his race as evening star. Moving 
eastward from the sun , he encounters Venus moving 
westward toward the sun. The conjunction occurs on 
the 29th at 2 h. 29 m. P. M. and is a very close one, 
Mercury being 10' north. The planets are then too 
near the sun to be visible, and the phenomenon can be 
seen only in the mind's eye. 

The right ascension of Mercury on the 1st, at noon, 
is 13 h. 59 m. , his declination is 1 0· 44' south, his diame­
ter is 5'.0 and he is the constellation Virgo. 

Mercury rises on the 1st at 5 h. 45 m. A. M. On the 
30th, he sets at 4 h. 44 m. P. M. 

NEPTUNE 

is morning star until the 27th, and then evening star. 
He is in opposition with t.he sun on the 27th at 11 h. 
A. M., and is then nearest to the earth and in fine posi­
tion for telescopic observation. 

The right ascension of Neptune on the 1st, at noon, 
is 4 h. 18 m., his declination is 19° 42' north, his diameter 
is 2".6, and he is in the constellation Taurus. 

Neptun e rises on the 1st at 6 h. 16 m. P. M. On the 
30th, he sets at 6 h. 42 m. A. M. 

SATURN 

is mornin g star. He is a shining light in the sky in 
the small hours of the morning, and is coming 
into more convenient position for observation, rising 
about midnight at the close of t,he month. The wan­
ing moon is in conjunction with Saturn, on the 7th, 
at 2 h. 17 m. A. M., being 3° 46' north. 

The right ascension of Saturn on the 1 st, at noon, 
is 11 h. 5 m. , his declination is 7° 42' north, his diameter 
is 15". 8, and he is in the constellation Leo. 

Saturn rises on the 1st at 1 h, 48 m. A. M. On the 
30th, he rises at 0 h. 5 m. A. M. 

URANUS 

is morning star, and is too far away to be visible. His 
right ascension on the 1st, at noon, is 13 h. 44 m., his 
declination is 1 0° 12' south, his diameter is 3". 4, and he 
is in the constellation Virgo. 

Uranus rises on the 1st at 5 h. 30 m. A. M. On the 
30th, he rises at 3 h. 44 Ill. A. M. 

Mercury, Venus, Jupiter, Mars, and Neptune are 
evening stars at the close of the month. Saturn and 
Uranus are morning stars. 

• f ••• 
Project Cor Building a Railroad through the 

Canon oC tile Colorado River. 

Once more the project of building a railroad in the 
canon of the Colorado River has come up for considera­
tion, and this time in such definite shape that it would 
seem that before very long the undertaking would be 
actually begun. The project has always been a very 
popular one with engineers, owing partly to the almost 
insurmountable obstacles to be overcome. The coun­
try is so wild, the mountains so high, the walls arising 
on both sides of the river so precipitous and so lofty, 
that the mere work of surveying this district has been 
almost impossible. This, however, has at last been ac­
complished, and it is now announced that the work is 
by no means as hopeless as has always been supposed 
-in fact, that it is perfectly feasible. 

The new road has been surveyed from that town to 
the Gulf of California, and also from the town of 
Yuma to San Diego, the most southerly 6eaport of Cali­
fornia, thi!' being a distance of 19J miles, and affording 
excellent communication with the Californian coast. 
The general survey has been divided as follows. 

Starting froUl Grand Junction and proceeding to­
ward the mouth of the river, we find the subdivisions 
to be as follows: 

Miles. 

The Grand River . ... . . ... ... . . . . . ............. .......... .... 140 
Cataract and Narrow Callons. .... . ........... ............ 54 
Glen Canon.... .. .... . .......... . ...... ... .. . . .......... ... ]57 
Marble Canon.... ........................ . .. . . . ... . . . ...... .. 62 
Grand Callon. ..................... . ......... ..... ............ 217 
From Grand Canon to the Needles. ... .... .... . ............ 161 
From Needles to Yuma and Yuma to Gulf . .. ........ ... . . . .  245 

making a total of over a thousand miles. 
The engineers, under the able direction of Mr. Stan­

ton, have prepared an exhaustive report, with a de­
tailed description of the work required to be done and 
the material encountered. By a very complete series 
of photographs, over 900 in number, each· principal 
section of work has been put on paper, and the de­
scription refers to each photograph, by means of which 
the character of t he work can be easily iden tified. 

The first part of the route from Grand Junction 
down the Grand Ri ver to the head of the Colorado 
does not present any great difficulties. In fact, the 
Denver and Rio Grande Western R. R. have con­
structed a road along one bank of the river that is 
already in operation . The great difficulties of the 
route are not encountered until the great gorge of the 
Marble and Grand Canons are reached. Of the 62 
miles of road through the Marble Canon, 26 miles are 
to be built on talus slopes, 32 on cliff bench w0rk. 
There are about 2!i miles of tunnel. The Grand 
Canon is supposed to combine every difficulty that it 
is possible for the railroad engineer to encounter. Of 
the 217 miles through this section, 51 miles are hillside 
slopes, 43 heavy talus slopes, 11 miles cliff bench work, 
19 miles marble bench work, 85 miles of sloping granite 
walls. Of the total length of the road, amounting to 
1,019 miles, 403 miles are through what is known as 
earth work. This is not expensive work, and can 
be done with plow and scraper, as in any ordinary 
mountain country. The 86 miles of hillside slopes con ­
sist of earth and loose rock. The 191 miles of rough 
talus slopes consist of loose rock and bowlders and 
earth with slopes of stratified lime and sandstone. 
There are 99 miles of excavation through solid granite 
walls. There wouJd be in all about 20 miles of tunnel. 

Should this road be completed, it will open up a 
country that is practically closed to·day to the general 
traveler. The country is so rough and so ext.raor· 
dinary that only those who are especially favored 
with time, means, and physical strength can pen­
etrate this wonderful region and enjoy its superior 
beauty. 

Clarence E. Dutton, of t he U. S. Geological Survey, 
in one of his reportR, says that "Those who have long 
and carefully studied the Grand Canon of the Colora­
do do not hesitate for a moment to pronounce it by far 
the most sublime of all earthly spectacles. If its sub­
limity consisted only in its dimensions, it could be 
sufficiently set forth in a single sentence. It is more 
than 200 miles long, from 5 to 12 miles wide, and from 
5,000 to 6, 000 ft. deep. There are in the world valleys 
which are longer, and a few which are deeper. '.rhere 
are valleys flanked by summits loftillr than the pali­
sades of the Kaibab. Still the Grand Canon is the 

In 1869, Major Powell, of the United States Geologi­
cal Survey, made his memorable trip d0wn the Colorado 
River, he and his party being the only persons who sublimest thing on earth. It is so not alone by virtue had ever succeeded in accomplishing this feat. Since of its magnitudes, but by virtue of the whole-its en­then, several attempts have been made to accomplish semble. " this, but always fatally, and it was destined ,that .. , • , • 
this scientist should, for twenty years, hold the honor Something New in Belting. 

of being chief of the only party that had ever descend- One of the most recent improvements in the line of 
ed the entire length of the river. In 1�9, a party of belting for machinery is the Midgley wire belt, made 
railroad men and surveyors started to make the de- by the Midgley Wire Belt Company, of Beaver Falls, 
scent of the river, and succeeded in reaching a point Pa. It is not affected by heat, drought, or moisture; 
about the middle of the Marble Canon, when disaster is nine times stronger than leather of equal weight, 
overtook them, and several of their number were lost. and far more durable. Among many examples of its 
Since that time, however, the reRt of the river has lIse is that to be seen at Park Brothers' great steel 
been traversed and examined, and the report of the works, where a 3-ply belt, 22 inches wide, 96 feet long, 
chief engineer, Mr. Robert B. Stanton, has been han d- weighing 1, 200 lb. , has been run day and n ight for 
ed in to the directors of the Denver, Colorado Canon several months. It dil'tributes the power of a 200 
and Pacific Railroad Company. horse power engine to a train of rolls. 

In spite of the loss of life that has been met with in - '., • 
making the surveys, the report of t he en gineer is fa- The Town oC 'runnel". 

vorable, and he believes the work is practicable, not At Port Huron, Mich. , it is said there is a scheme to 
only from an engineering standpoint, but that the ex- cut a third tunnel under the St. Clair River to Sarnia, 
pense of building it will not be so great as to render to be used by street cars, foot passengers, and wagons. 
the work impossible. The Grand Trunk will begin work on their ;,econd tun· 

The entire length of the Colorado is about 2,000 miles, ' nel soon. 
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ENGINES OF THE STEAM YACHT LADY TORFRIDA. 

The Lady 'I'orfrida was buil t by the Fairfield Ship· 

building and En:::ineering COlupany, Govan, Glasgow, 
for the late Sir \Villiam Pearce, Bart. 

The engines of the Torfrida have five cylinders, two 
being h igh prt'R�ure eylinrl .. r:s 14�i iIHlhps in diameter, 
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valve to each of the other cylinders. All the valves are boiler 15 feet 9 inches in diameter and 9 feet 5 inche,; 
worked by double eccentrics and link motion. long, having four corrugated furnaces. The boiler is 

The crankshaft is in one forging and is, together wit.!1 constructe d  entirely of steel, for a working pressure of 
the tunnel, thrusts and propeller shafts, llIade of steel. 150 pounds per square inch. The shell of the boiler is 
The propeller has four movable blad es of manganese lUade in two plates only, which is an important feature 
bronze. The design of the engines generally compre- in boiler construction of this size. 

TRIPLE EXPANSION ENGINES OF THE STEAM YACHT LADY TORFRIDA. 

and two low pressure cyl inders 38 inches in diameter, 
and one mediulll pressure cy l inder 30.1,2 inches in diame­
ter. This medium pressure cy l inder is placed in the 

center and at either siele of it is a low pressure cylinder 
with a high pressure cylinder above. The cylinders 
thus arranged work a th ree-throw crankshaft, the pis­

ton stroke being 30 inches. A piston val ve is fitted to 
each high pressure cylinder, and an ordinary slide 

hends all the uewest appliances. Among other fittings, 

a feed water h eater is fitted to the feed pipes. 
There is an electric engine and a Kapp dynamo 

placed in the engine room, with a number of storage 
batteries, so that the light can be maintained through­

out the ship for a considerable time without working 
th e electric engines. 

Steam is supplied to the engioes by one single-ended 

'I'h"r" i� an auxiliary boiler fitted on board for sup­

plying steaLll to the electric engines and for other Sll b­
sidiary purposes. 

Th e Lad y 'I'OI'frida is of beautiful model. She has a 
clipper stelll, with han dsome figure head, and elliptical 

stern. She is 2Hl feet (j inches long, 27 feet beam, and 

19 feet depth Llloulded, and her tonnage is 7155 tons. 
The vessel is schooner rigged, with long, rakish masts, 
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and i �  fi tted with a steam w i n d l ass for ward.  an d b and 
and steam steer i n g  gear aft, w ith a smal l steeri ng 
wheel on t h e  bridge am i dships . A l l  t h e  d eck fitt i n gs 
are of m a n ganese bron z e .  T h ere i s  a l arge �tee l deck 
h ome amidshi ps , covered with teak, inclosing the en­
gine and boiler space, deck saloon, and smoking room, 
and i n  addition affordi n g  entrances to the cab i n s  for­
ward and aft. T h e  accommod ation is well plan ned,  
and the decorations and furnishings d o  credit to the 
arti stic  taste of th e  l ate owner. 

T h e  accom fllodation for the officers and crew is pro­

vidpd aft, and for the former it  incl udeB a general m ess 
room and cabi n for each. --Engineering. 

A NEW WHEEL HUB. 

The engl'aving shows i n  thrE'e sectional views a n ovel 
w h eel  h ub. i n  wh ich the i n n e r  e n d s  of the spokE's rest 
u pon a slightly elastic  su pport, and in w h i ch the whE'el 
is  m adE' expan s i b le within cert ain l i m its to give it  the 
req ui red a m o u n t  of " d i sh , " and abo to eau se i t to 
closely tit t h e tire.  

A spi n d le box form i n g  the central or  fou nd at ion 
part of the h u b  is provided at oppos i t e  e n d s  w i th an 
exterior screw thread for receivi n g  at one e n d  a p l a i n  

�'itnt if i ' �mtr i ( tln .  
as the first traees of cotyledons can b e  reeognized in 

a eros� section of the seed,  and it  is ab undan t i n  the 
caps u l e  wh i l e  the seeds are developing. 

------ - �---------

IMPROVEMENT IN THE UTILIZATION OF WATER 

POWER . 
We give all engrav i n g  of a novel  d evice for uti l iz­

i n g  the power of the falls of rivers and other w ater­
courses w here the fall is 
s u ffi ci e n t.  to permit of the 

appl ica t i on of the i n ven ­

tiO Il . 
As w i l l  be �een by a refer­

ence to the i l l u strat i on , a 

n umber of sl u i ces or cut� 
are m ade i n  the ri ver bed. 

which extend up the r i ver. 
The wa.l l s of th ese cuts are 
l i n e d  wit.h m asonry w h ich 
extend s  above the river 
bed to a poi n t above the 
high water l i ne, a n d  upon 
th ese wal ls  are b u ilt th e 

R ichard F ra.ncltll B u rto n .  

Sir Rich ard Francis B u rton. the famous African 
expl orer, died on October 20 at Trieste. Sir Rich ard 
was born i n 1821 in Hertfordshire, E ngland , grad uated 
at Oxford , and in 1842 jo i ned the E ast Indian service.  
H e  cO lll m en ced h is  ex p l oration s i n  the Nei l gherry 
H i l lb ,  in I n d ia, and then a cq u i red a w i d e  acq uai ntance 
wi t h  Easte rn languages. In 185 l h e  visited Mecca and 
Med i na as a wanderi n g dervish and wrote up his trav-

n u t  and u pon t h e  other a c u p -shaped n ut. Bet ween mills  o r  power hou ses. The 
these t w o  n uts is placed a conical sleeve of  e l ast i c m a- s paces bet ween the power 

terial , and upon t. h e  conical sl eeve are arranged flan ges, h O U Res o r  mills  serve as 

each of w h ich is  formed in three segmen ts . O n e  of th e canals or flu mes for su p­
flan ges is furnished with i nwardly-projecti n g  lugs for pl y ing water to the tur­

l ocking th e  spokes.  Th e  spokes are con n ected by 
h i nes l ocated i n th e power 

HIGH-GRADE WATER POWER UTILIZER. 

means of  a segmen ta l  flan ge secu red by bol ts passing houses.  The pen stocks for su p ply i n g  water to th e tu r­
through a l t e r n a t e  spokes i n to th e fla n ge u pon the bines are made by bori n g h o l es i n  the bed of t h e  river 

ISmaller end of the conical sleeve . The sE'gmental and conti nu in g thE'm u p wardl y  thr?u gh the wal l s. A 
flan ges are arran g ed to register with each other, 80 as n u m ber ?f t h ese

.
penst�cks are provided . an d each one 

to permit of the expansion o f  th e w h eel. Metallic sh ells com m u il icates WIth an 1Illet from the fl u m es, and at the 

are sli pped over t he bosses o f  th e  st'gm ental flan ge� \ l o wer 
.
end of th e  penstock is arran g�d al� outl et for d i s· 

and held i n  pl ace by n uts u pon t h e  ends of the spi n d l e ch
.
argmg the water fro l� t�le t urbllle m t o  th

.
e cut o r  

box . A cup-shaped nut in t h e  interior o f  the shell tal l -race between the bUlldl llgs. Truss gates h ke th at 
sho w n  i n  detail in Fig. 2 are placed at the upper ends 

HALL'S WHEEL HUB. 

bears upon th e boss of the segmental flange on the 
s m aller e n d  of th e elastic sleeve. 

'Vhen i t  i s  d esired to expand the h u b, the segm e ntal 
flanges are m oved for ward by turn i ng th e cup-shaped 
n u t. The coni cal elastic sleeve i s  provi ded with longi­
tudinal ribs which fit in correspond i n g grooves i n  the 
other parts, and hold t h e  p arts i n  thei r  proper relative 
posi tion s . 

The lower view shows t h e  hub in sect ion ; the npper 
righ t hand vie w shows the parts before the  flanges are 
applied,  and the u pper left h and v iew represents the 
hub with parts broken away to show the i nterior con ­

struction . 

T h i s  i n ven tion is paten ted by 1\1r. Thadde us 1\1. Hall,  
of Grenada, Colorado ; and Messrs .  L. 'N. Markham 
and Thomas H. Ceci l , of I.,amar, Col orado, are owners 
of one · h a l f  of the i n vention. 

. . . � . 

Nen' (;ree ll Vegetable Col ori n g  Mutter. 

In a paper presented to the Royal Society of E d i n ­
burgh, M r. C. 1\1. Sm ith describes a green colori n g  
matter o b t a i n e d  from the b itter green pul p o f  TTicho­
santhes ]!almata. Th e spectrum of th e aleohol l c  sol u ­
tion of t h i s  substance d iffers from t h a t  of ehlorophyl  
in its  first absorpt ion band having its cent e r  n e a r l v  
mid way between the t w o  chief band s  in the spect rn l�l 
of true chlorophyl , while the bands I I I, I V, a n d  V 
are probab l y coi ncident with correspon d i n g ch loro­
phyl bands. The beh avior of t h i s  su bstan ce with 
ammon i u m  s u l phide d i ffers altoge t h e r  from t h at of 
ch l o rophyl . It appears to be a su bstan ce i n  w h ich 
the " bl ue ch lorop h y l " of Sorby, or t h e " green ch10-
rophyl " of  S tokes, is re placed by some other sub­
stance easi l y  d ecomposed. by red u c i n g  agents and by 
acids. 

Mr. C.  B. At wel l records, in the Botanical Gazette, 
the occu r rence of true eh loroph yl in the embryo of 
Tilia americana an d Jpomcea purpurea. In the latter 
speeies the chl orophyl makes its appearance as soon 

of th e  cuts  or tai l-races, to shut off t h e  water, and 
cause i t  to flow aronnd the power h ouses. Covered 
bridges exte n d  bet w e e n  the power houses and COIl1 -
m u n icate w i t h  t h � fll through stairways. t h e  bridges 
being b u i l t  on the top of the h.mses so as to be out of 

th e way of any floating m aterial that m ay come down 
t h e  strea m. T h e  upper ends of th e walls  u pon which 
the h ou ses rest  are provided with su itabl e ice breakers , 
and the gates at the h ead of th e tail -races are mad e 
sufficiently stron g to withstand any pressure that lIlay 
be brought to bear u pon them. 

This invention has been patented by Messrs. A. H. 
& A. Quain an d G. P. Warner. Further i n formation 
may be obtained by add ress ing Mr. A. H .  Quai n , Rcio,  

Oregon. 
... ' .  � . 

A NEW FARM GATE . 
\Ve give herewith an en grav ing of a farm gate pro· 

vided w ith si m p l e  and effective m echan i s m  for un­
latch in g and opening, a n d  clos ing and lateh i n g  th e 
gate from either side, and for l ock ing the gate i n  an 
o pen position. The gate i s  pi voted i n  a frame formed 
of the posts , a si ll , and a cross bar con n ecti ng the tops 
of the pos t s, ami the pivoted stile of th e gate is  ex­
tend ed to the upper erose bar. The i n ventor prefera­
bly exten d s a p i vot from the center of the stile i n t o  
t h e  s i l l .  b u t  i n  some cases h e  uses ord i nary h i n ges. I n  
th e gate is pi voted a l o n g  latch which exte n d ",  fro l ll t h e  
free e n d  toward t h e  pi voted end.  th e e n d  o f  t h e lateh 
n earest the end of the gate being m ade heavier so as to 
cause the latch to close by its own gravity. To the 
gate post i s  secu red a notched pl ate having beveled 
en ds fo r receivi n g  the p roj ect ing end of the lateh. 

To the u pper bar of the fralll e in 
whi ch the gate i s  p i vo t ed i s  ful­
erumed a l ever carryi n g  a tooth ed 
sector w h i c h  en gages a p in i on on 
the upper end o f  t he pivoted stil e, 
and to tlw f l'ee e n d  of th i s lever i s  
p i voted a trip bar , the lower e n d  of 
which i s  con nected by a cord w i th 
the i n n e r  e n d  of the gate l atch , the 
cord pass i n g th ough a guid i n g  l oop 
proj ect i ng from the s t i l e  of the gate. 
'1'0 the u pper end of the tri p bar 
are attach ed four cords ,  arran ged 
i n  p ai rs , w h i ch exten d in op posi te 
d i rections. O n e  cord of each pai r 
exte n d s  throu gh an eye su pported 
by an arm attach ed to a post a sh ort 
d i stance from t h e  gate. T h e  other 

pass over p u lleys wh ich re­
ve rse t h eir  direction ; t.hese also pass 
th rou gh the eyes su pported by the 
posts. B y  p u l l i n g one of the cords, 
t.h e  t r i p bar is t i l tE'd,  th u s  lifti ng 
the l on ger arm of the lat.ch, and 
releasing the gate , at the same tim e 
a further movement of the cord 
operates the sector lever an d  swi ngs the gate. Catehes 
are provided for holding the gate open, and the o pera­
tion of closing t.he gate is the rever5e of that j ll s t.  
described. T h i s  invention has been patented hy M r. 
Charles Oesterl ing, Barnhal·t's M i lls, Pa. 

els. He l ater \' i s i t e d  East Afri ca. served in th e  Cri mean 
war, and in H l5G, w i th (;apt . Speke, penetrated to the 
lake regi on r-< of Ce n t ral Africa and d isco \'ered Lake 
Tan gan yi k a . S i llce 1872 be had been Bri t i sh eon s u l  at 
Trieste. He pu bl i s hed in all  over fi fty books of  travels 

in Africa. the U n ited States, Braz il ,  Palestine, Arabia, 
I n d i a ,  ete. 

Ne ,v Bleach i n g  FluId. 

Ozoui n , <1 b leach i n g fl u i d ,  pate n ted by L. Schreiner, 
is made as fol l o w s : 125 parts resi n are d issol ved in 200 

parts oil  of t u rpent i n e , to this  sol u tion is added a solu­
t.ion of 22 '5 parts potaHs i u m h yd rate in 40 parts water, 

also 90 parts h y<ll'Oge n  perox i d e . T he res u lting jelly 
ex posed to l ight ch an ges in 2 or 3 da ys i n to a th i n  fl u i d  
cal led ozon i n ,  t h i s  salli e change takes place in the d ark, 
but then req u i res will e w E' e k s  for i ts com pl et i on . An 
e m u lsion of one gram m e  ozon i n i n  on e l i ter water acts 
as an energetic bl each i n g age nt on ti bers, wood, straw, 
cork paper, also on sol u t i o n s  of  gu ms and s oaps ; the 
bleaching effect is as en e rget i c  in acid as in alkal ine 
solutions.-Chemiker Zt!I" 1890, 1 004. 

A Process for Ke.� o v c J·i llg 'rin • 

'l'h e  French Society for t h e  E n cou ragem en t of Na­
tiona1 l n d m , t ry lmve given the prize allotted for the 
u t i l izat i o n  o f  works' resi d ues to 1\1. l\Iart i non , for his 
[lroce�s of recoveri n g the tin contained i n  the was h  
waters from s i l ks w h ich h a v e  been treated w i t h  bi­
chloride of tin, for the p u r pose of g i v i n g  wei ght. By 
ad diug m i l k  o f  l i m e  to t he water, and by properly agi­
t ating,  the tin settles d o w n  in a fE' w h o u rs i n  the state 
of oxi d e, which can be read i l y col leeted an d d isposed 
of. T h i s econolllY is sai d ,  for Lyons al one , to effect an 
aun u al savi n g  of $60. ()OO. 

-----�.��----
Hum,ON M AXIM , of Pi ttsfiel d ,  Mas8 . .  b rother of 

H iralll Max i lll, the w el l known i nven tor , h as d e veloped 
a n e w  smokel ess powd er for gu n s, that I Ja� .  80 far as 
t.ested , m eri ted the eager atten t i on of a r t il Y  officers . 
The prod uction of a n e w  slllall  cal i b e r  riftp i �  e n t i re l y 
de penden t npon the result of tests of this class of 

OESTERLING'S IMPROVED GATE. 

po wd er, and at pre,ell t the t ests lll ade with the Max i m  
powder give grati f y i n g  ev i d ences o f  suecess. 

ONE of o u r  l ead in g doctors �ays a potato i �  m ost 
digestible if boiled in  its jacket. 
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CelluloId a. · a DrawIng and PrintIng MaterIal. 

ITBII LITHOGRAPHIC ART JOURNAL.] 
Some experi ments have lately been made here with 

cell uloid as a material for drawing and printing" upon, 
in connection with photographic processes of  reproduc· 
tion, and a brief account of the results may not be un­
interesting. 

The advantages celluloid possesses as a drawing ma­
terial are : 

1. Its great translucency, which enables tracings to 
be easily made upon it, and also renders it an excellent 
material for being used as transparency, either a trans­
mitted positive or negative, for photographic printing. 

2 Its impermeability to and unabsorbativeness of 
water or moisture, which render it quite free from any 
liability to be affected like paper by hygrometric 
changes, or to be attacked by mildew and damp. 

3. The fine matt surface, which takes pencil, chalk, or 
ink very readily, and can easily be renewed, if neces­
sary, by graining with fine sand or emery powder. 

4. The facility with which drawings can be washed 
off and renewed for purposes of correction, or for 
making new drawings. The surface can also easily be 
kept clean and free frolll dirt. 

I have tried the material as obtained from America 
in th ree thicknesses, the nflllf' rlh, and T�£1) of an inch 
tnick. 'rhe first is about the thickness of thin paper, 
and is almost free from color ; the second , which seems 
to be the kind in ordinary use for negati ves, etc. ,  is  
about the thickness of a sheet of stou t writing paper, 
and shows a light buff color if  laid on white paper ; the 
third is about the thickness of an ordinary playing 
card, and shows a strong buff color over white paper. 

On account of its freedom from color and great flexi­
bility, which would permit of its being rolled without 
damage, the thinnest kind would probably be found the 
most suitable for drawing upon ; but as the surface of 
t h e  sample sent me was not so evenly grai ned as the 
others, I used the medium kind for the trials. It was 
found that a soft blacklead pencil worked very pleas­
antly on the matt surface, an d gave a fair opacity of 
l ine when viewed through the film, so that pencil draw­
ings on th is material might be copied in fac-simile 
very easily by various photographic processes. Black 
chalk also works very well, and gives more opacity in 
the lines than the lead pencil doe!!. The softer kinds 
work better than the hard. With the latter, as with 
hard lead pendls, there is a tendency to make lines 
which polish the surface, and render it  transparent 
when viewed through the film. 

India ink drawings in line can be made with perfect 
flneness and delicacy with pen or brush ; but, so far as 
I have tried, it is not easy to produce shaded or colored 
tints in washes ; the surface of the material is too un­
absorbent, and cut shades are produced on d rying. 
Stippling or work with the air brush would probably 
answer better for shaded drawings in India ink or 
color. 

Our trials have already shown that drawings in pen 
and ink, and in chalk, on celluloid can be reproduced 
very effectively on copper by the photo-etching pro­
cesses, either by the direct methods, in which as­
phaltum or bichromated albumen is used as the sensi­
tive surface, 0 1'  in the manner used for half tone 
heliogravure work with carbon tissue. In the latter 
case the d rawing must be reversed, unless the film of 
cel luloid is thi n  enough to allow the drawing to be 
printed with sufficient sharpness through the film. 
The drawings would also be suitable for reproduction 
by certain of the block processes now in use. For all 
fac-simile work, negatives could easily be obtained by 
contact printing on dry plates. 

The drawings can, in fact, bu reproduced by any of 
the photographic processes now used for reprod ucing 
tracings ; and as the material is  perfectly free from all 
inequality of grain ,  is sold in large sheets, :and will 
soon be obtainable in continuous rolls, it seems likely 
that it might well replace tracing cloth or paper for all 
copying or tracing purposes, and especially for photo­
graphic work. If not required to be kept, the draw­
ings can be washed off, and the same materials used 
over and over again. For sketch ing purposes the 
celluloid would be very useful ,  and could be made u p  
into blocks like paper. It would keep much better i n  
damp climates than paper. 

For drawings for decorative purposes the material 
could no doubt be also usefully employed. 

For preparing factitious negatives, celluloid also 
offers great advantages. In this way an artist's 
original drawing in India ink or other pigment can at 
once be turned into a reverse negative suitable for 
photo-mechanical printing by the col lot.ype processes, 
or by any of the block processes, depending on a di­
rect photographic impression made on a zinc plate 
coated with asphaltum or bichromated albumen or 
gelatine. For this style of work, lamp or ivory black, 
with a little gum, is the best ink to draw with. As 
soon as th e drawing is completed, it is evenly coated 
with a mixture of lamp black and gold size, as suggested 
by Major Gore, R. E., or with prin ting ink and turpen­
tin e  and a little gold size, so that it may dry quickly. 
As soon as this is the case, but not before, the film is 
placed in water, which will at once clear the ink off the 
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lines of the drawing, leaving them quite transparen t 
against the opaque ground. For fine work a little 
clearing with a sponge lllay be necessary. 

The new films h ave been tried as a printing surface 
in place of stone or zinc, and have been foun d  to an­
swer fairly well, excepting that it is very d ifficult to 
keep the ground clear and white, and free from a 
slight dirty tint. Gum and gelatine, with various 
acids, and with bichromate of potash, have been tried 
as .. etching " preparations, but so far without effect. 
If with further trial this defect can be overcome, the 
films might be very valuable as a substitute for stone 
or zinc in printing. With the delicate cream color of 
the stone, which is so m uch pleasanter for draughts­
man's work than the dark gray color of the zinc plates, 
they possess all the lightness, portabi lity, and infran­
gibility of the latter, without their liability to corro­
s ion. Their ready flexibility would be of value in 
printing from curved surfaces. 

I have not yet had an opportunity of trying the 
films as a support for the gelatine printing surface in 
collotype work, but it seems most probable that the 
thicker kind of celluloid (irs of an i nch thick) would be 
suitable for this pu rpose, and would have the great 
advantage over glass plates of not being liable to break. 
The transparency of the films would admit of the sun­
ning of the gelatine coating from the back in exactly 
the same way ItS with glass plates. Thin films of this 
material coated with insoluble gelatine might be use· 
ful for prin ting in the " Autocopyist. " 

The celluloid films can be printed on from stone or 
zinc fairly well , though the ink takes some time to be­
come thoroughly dry. Printing from copper plates 
was not found to answer. Type can also be printed 
from, but the im pressions obtained w ere not very good, 
and the type indents the films very m uch, but further 
trial might gi ve better results. Such prints from type 
would be useful in a variety of ways for typing names 
and titles, etc. , on heliogravure plates, and for many 
m iscellaneous purposes. The impressions from type 
are rather too weak to use at once for photographic 
printing, but they can easily  be strengthened by brush­
ing over them some red bronze powder. 

For d rawing with lithographic transfer ink the ma­
terial does not seem at all suited. The ink works 
heavily in drawing and spreads in transfer. B ut cellu­
loid forms a good material for dry point etching or 
printing in the copper plate press, and by heating it 
and pressing i t  into a cast from a form of type, stereo­
type blocks can be made wh ich stand the wear of print­
ing well ; these applications I have not, however, yet 
tried. 

The acquisition of a material like celluloid, obtain­
able in sheets of large size and fine surface, which is 
practically transparent, in extensible, and unabsorbent 
of moisture, and not readily acted on by .most acids  
(acetic acid attacks it ) ,  is a great advance for al l  work 
connected with photography and printing, and it 
seems probable that we may see a very large extensioI,l 
of its use in these directions before long. 

J. WATERHOUSE. 
• • • • • 

queer KInd. of Coln.-lntere.tlnK by Reallon of 
Their A ge and Cor Other -Can.e •• 

" Here is the oldest coin ever made ill the world," 
said a collector to a reporter for the Washington Star 
one day I·scently. •• It was made about the year 
700 B. C. in lEgina, and you will observe that the de­
sign in high relief represents a tortoise crawling across 
the face of the piece. You will not find any date upon 
it ,  because no coin were dated prior to 400 years ago. 
The most beautiful coin ever made, in my opinion, is 
this silver piece of Macedonia, which was current in 
Macedon, now Constantinople, 500 years before Christ, 
or 200 years earlier than the time of Alexander the 
Great. Though its face value is only fifty-three cents, 
the coin is worth a price to-day that would astonish 
you. 

.. Here is a specimen of the coin of smallest value 
ever issued. It is the • mite, ' so called, such as the 
widow of the Bible story d ropped into the slot for the 
poor, though it was her last one. One-fiftieth of  a cent 
it was worth, and you observe that its shape is hexa­
gonal. Close by you will notice a piece of money worth 
$220. It is sim ply a rectangular piece of gold, stamped 
with the characters of China, from which country it 
comes. Lumps of  gold are used in China for currency 
of large denominations. 

.. This coin with the head of the beautiful woman 
upon it, so exquisitely designed, was minted in Egypt 
during the reign of Ptolemy Philadelphus, 2249 years 
before Christ. The lovely head is a l ikeness of Ptolemy's 
wife and queen, Arsenoe, who was grandmother by 
six removes to the famous Cleopatra. I put i t  that 
way because there were in reality several Cleopatra!!, 
though most people imagine there was but one. 

.. Here is a gold p iece that was issued by Darius the 
Great before the children of Israel returned from the 
captivity. This is something comparatively modern­
the • marriage piece ' of Ferdinand and Isabella, issued 
to celebrate their union some time before Columbus 
discovered America. Here is the smallest coin ever 
issued-the thirty-second of a ducat, minted in the 
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year 1560 A. D. in the free city of Nu rem berg. It 
was worth 7� cents. By the way, it was the S wiss who 
first put dates on their coins. 

. .  Perhaps the funniest coins in the world are these 
roundish irregular lumps of silver from Siam, running 
down from the bigness of a w alnut to the size of a 
buckshot, according to value represented. You will 
notice from the display of United States coins in this 
other case that during the first year when we coined 
money in this country, in 1792, we had nothing but 
copper. In 1794 we obtained some silver from Mexico, 
and two kinds of silver coins appear. Not ti l l  1765 
d i d  we have gold coins, consequent upon the discovery 
of that precious metal in different parts of the United 
States. " 

• • • • • 
Headache and A ehlnK of the Eye •• 

Eye strain should be the first thought suggested by 
any complaint of headache, for in our d ay and civili­
zatiolJ it is by far the most common cause of that sym p­
tom.  It enters as a factor into the causation of nearly 
all headaches not due to pyrexia, toxlllmia or d iseases 
of the brain or its membranes. The simple existence 
of headache, therefore, should suggest eye strain,  but 
frequently a careful inquiry as to the manner and t ime 
of occurrence of the attack and the location of the 
severest pain will be almost conclusive as to the origin 
of the trouble. 

Often it comes on whenever the eyes are used , and is 
absent when the eyes have had a proper season of rest. 
The occasions of most severe requirement in the d irec­
tion of eye work are the doing of anything req u i ring 
accurate near vision, taxing both the accommodation 
and the convergence, or traveling, shopping, attend­
ance at public gatherings, which entail more USIi! of 
the eyes than the patient is at the time conscious of, 
and often under unfavorable conditions. 

In hy peropia in young people, the accommodation 
is in excessive use so long as the eyes are o pen and t h e  
attention fixed on a n y  visible object, a n d  hyperopia is 
the most common cause of constant headache. The 
writer was formerly subject to a constant heatlache 
whenever confined to the house, and regarded it as 
caused by breathing vitiated air, unti l  it was quite 
cured by the correction of his hyperopic ast ig­
matism. Many persons have the same idea as to the 
causation of the headaches they al ways experience 
when attending the theater or other place of p u blic 
amusement, and which are really due to eye strain. 
Others ascribe these headaches, and those ex perienced 
in traveling and shopping, to exhaustion. This is 
nearer the truth, only they commonly have in mind a 
condition of general exhaustion, whereas it is largely 
one of local exhaustion of the special nervous appara­
tus concerned in the act of see ing. 

Congestion, irritability, or inflammation of the eyes 
and their appendages, should always suggest the sus­
picion of eye strain. A single attack or manifestation 
of this kind has no special significance, but repeated 
attacks of inflammation, or prolon ged congestion, or 
irritability are exceedingly suggestive of a conti nu ing 
cause, and the most common of t hese is  the one  now 
under d iscussion. No case of  chronic inflammation of  
the margins of  the  lids, or of  recurring conjunct ivi tis, 
or repeated sties, has j ustice done to it until it  has 
been carefully investigated for eye strai n. Persons at 
the period when they begin to feel the effects of the 
loss of accommodation in presbyopia or absolute h y­
peropia suffer from repeated attacks of conj uncti vitis, 
which they commonly ascribe to " taki n g  cold in the 
eye," but which are cut short by use of the appropri­
ate lenses, and whi<)h, if unchecked, would ten d  to es­
tablish a chronic catarrhal condi tion, which is a chief 
discomfort in the l ives of many people. 

I should like, also, adds the editor of the Times and 
Register, in a recent issue, to call attention to car s ick­
ness in connection with eye strain. I have had eight 
or n ine cases of this kind, all of which were relieved by 
glat!ses. One case was that of a gen tleman who every 
journey had car sickness. While he had the  mydriatic 
in his eyes he went to Washington, and suffered no 
inconvenience whatever. Subseq uently, after he had 
glasses, he made a tri p to St. Paul without any of the 
former trouble. Recent!y I have had two cases-one 
that of a girl who could not ride a short distance in  the 
street cars without vomit ing. I found a decided degree 
of hyperopic astigmatism. With the m ydriatic in  her 
eyes she rode home without her usual trouble. 

A strange thing with reference to eye strain is that 
it often exists to an exceptional degree without show­
ing any symptoms in the eye. The patient will often 
say that the eyes are perfectly good and have never 
caused any irritation. The reflexes seem to have set­
tled in some other place. This is an interesting patho­
logical and physiological question. 

• • • • • 
CONGRESS has passed an appropriation of $350 ,000 

for the purchase of the Portage Lake and Ri ver Im­
provement Co. 's canal and the Lake Superior Ship 
Canal Rail way and Iron Co.  's canal. These works con­
nect Porta�e Lake with Lake Superior, and will now 
be made free from tolls. The copper-mining industrie& 
will be greatly benefited by this action of Congress. 
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Belt Cra",ls. 

To the Editor of the Scientific American : 

The communication entitled . <  A Belt Problem" 
calls to mind a discussion in the Mechanical News a 
fe w years ago in regard to the same subject, and in 
which the first writer observed the same phenomenon 
that Quirk mentions. 

The . ,  crawl " of the outer belt is explained by the 
fact that it runs on a pulley larger, by twice the thick­
ness of the belt, than that on which the inner one 
runs, and,  provided there were no loss, it would gain 
the thickness of the inner belt, say x X 2 X 3 ' 1415 + 
at each revolution. It is readily seen from this that if 
the pulleys are of  different sizes, and make a different 
number of revolutions, the outside belt wil l  gain more 
rapidly on the smaller pulley, thus causing unequal 
tension . 

In case tile small pulley is the driver, the outside 
belt will be t ightebt on the working side, which, pro' 
vided the d ifference were not too great, is as it should 
be ; but i f  the driver is  the larger, then the outer belt 
would beJ slack on the working side and have a ten­
dency to hold back ; which would go far to overcome 
the advantage gained by the extra grip given by the 
extra weight, and would certainly  add m uch to the 
strain on the inner belt, which would not only have 
to do all the work, but overcome the " crawl." 

'I'he use of a double belt  becomes then a useful make­
shift in some cases, where the driver is slightly smaller 
or of the same size as the driven ; but  in other cases 
there is probably more loss than gain, and even under 
favorable circum stances it  i s  of q uestionable utility 
for continued use, as the slip of one belt upon the 
other would probably cause a great amount of wear ; 
and the two beits run side by side, or a single belt of 
twice the width, would be m uch more d urable and 
give more power. W. D. G. 

Cloquet, Minn . ,  October 13, 1890. 

Water Supply Systems Compared. 

At the recent m eeting of the American Society of 
Civil Engineers, Mr. J .  Leland Fitzgerald read a paper 
devoted to a com parison, from the financial standpoint, 
of different systems of water supply to towns. The 
author compared the gravity system, reservoirs, and 
direct pum ping ; concl uding that for large towns the 
efficiency of the two former is the same, while direct 
pum ping is superior by 20 per cent. The ad vantages 
of reservoirs are better fire protection, economy in 
running expenses, and purer water. Mr. Fitzgerald 
declared that, whatever the size of the town, a gravity 
system of supply is preferable whenever the following 
conditions are all fulfilled : A supply of unquestioned 
present and future purity ; quantity sufficient for the 
needs of the next 20 years without great additional out­
lay ; and the origi nal cost such that 8 per cent thereon 
is not in excess of 60 per cent of the total working ex­
penses, including interest and sinking fund. A direct 
pumping system is th e mo�t economical when the to wn 
is large enough to take half a million gallons and up­
ward dai l y ; when the supply is good and abundant, 
although found at a low level ; and when there are no 
great differences of level in the distribution sy8tem. 
I f  there are highl y  elevated portions of the same dis­
trict, these, i f  small, art' best supplied from a separate 
reservoir fe d  by a force main. When the consumption 
of a district is less than half a million gallons daily, 
direct pumping with a reservoir of at least 20 hours' 
capacity, situated in the distribution system ,  is the 
most economical . When a town supply is intermit­
tent, of course a reservoir capacity sufficient to afford 
the requisite storage for periods of drought is necessary. 
Although the author adm itted that no hard and fast 
rule can be made in a matter of this sort. yet a few 
general principles l ike  the foregoing are useful aids to 
the treatment of doubtful cases. 

.. . .  , .. 
A Gas Value Indicator. 

In view of the difficulty experienced by the general 
run of gas consu mers in checking their gas bills against 
their meter regibter, Mr . •  T. L. Cloudsley, of Smith 
Square Works, Westminster, has devised a cash value 
indicator for gas meters . This consists of a dial placed 
on the front of the meter and h aving around its edge 
figures, each representing 100 cubic feet of gas, from 
zero to 1 ,000. Under each of these figures is the cost of 
the Rmount  of gas represented by the figures at a 
stated price per 1 ,000 ft. The quantity consumed is 
indicated by a pointer, which is worked from the 
ordinary indicator of the meter, and after 1 ,000 ft. of 
gas have been used, this is indicated on ano ther dial 
within the priced one ; the pointer then going on to 
indicate a second 1 ,000, and so on. The dial is made 
of cardboard, and ,  should the  price of gas vary, the 
dial will have to be removed and replaced by one show­
ing the altered price. It is  conceived that this arrange­
ment will l ead to the ti se of gas by many small con­
sumers who distrust gas meters because they cannot 
understand them, and who doubt the correctUf:lSS of 
gas bills because they cannot check them, 
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The San .Taclnto 'rln Mine.. more extensive ones on the Cajalco lode, the develop. 

A recent number of I'he Engineering and Mining ments consist of a num ber of " test pits " sunk to vari­
Journal contains a descri ption of the tin deposits of ous depths-usually from 2 to 12 feet-in the croppings 
San Jacinto, San Bernardino County, California. In of different veins, all of which show more or less of the 
some respects, says our contem porary, these tin veius black and white mottled ledge matter that is so charac­

are the most promising yet discovered in the United teristic of this locality. In some instances copper is  
States. Many of the veins are large ; they occur in a found in the ore in considerable quantities ; in others 
congenial country rock, and the vein characteristics it  is found only as a stain ; and, again, it is not seen at 
are, to the miner, favorabl e  and promising. all. Silver, gold, and n ickel are said to be found there 

" The experts' reports given in the p rospectus of the also. 
company, which are said to show an average richness It is extremely doubtful if any deposits of tin ore so 
of 20 per cent of black oxide  of tin (say 15 per cent of far discovered in the United States can in any way 
metallic tin) in the ore, are wholly misleading, and, we approach those of the San Jacinto district in  closeness 
think, will certain ly  not be realized. From a recent of resemblance to the lodes of Cornwall. As for the 
yisit to the m ines, during which we were courteously richness of the ore and the quality of the tin produced, 
extended every opportunity to examine the property, these points remain to be more fully determined by the 
we feel j ustified in saying this, but such an average new English corporation or its successors. 
richness is quite unnecessary. The greatest tin mine The San Jacinto Estate, Limited, h as a share capital 
in Great Britain ,  the Dolcoath, carries 2 to 3 per cent of £505,000, w hich is divided in to 500,000 ordinary 
of tin , and though it costs $6 or $6.2.'> a ton to mine shares of £1 each, and 1 ,000 founders' shares of £5 each . 
and mill the ore and cover all expenses, the company Also £125,000 of debentures will be issued, making a 
pays large dividends. Now it is certain that the San total capital of £630, 000 ; or, at $5 to the pound, 
Jacinto mines can be worked at a less cost per ton than $3, 150, 000. It is also stated that the price to be paid 
is done in Corn wall, because every where in this coun- for the property by the English corporation is $400, 000 
try we get so m uch more to the man that it more than in cash and £250,000 in ordinary shares. The amount 
compensates for the difference in wages paid. There al ready paid is known to be $350,000 cash. Of this sum 
is no mine in  Cornwall that is to-d ay mining and mill- $300,000 were paid to the shareholders of the old com­
ing ore as cheaply as are fifty mines that could be pany, leaving $50, 000 to be used, presumably, for vari­
named in Michigan, Dakota, Montana, and California, ous expenditures IIJade in connection with the sale. If 
where miners' wages rise to $3 and $3.50 a day. San the above statement as to the amount to be paid for 
Jacinto could, therefore, pay larger dividends than the property is correct, then the proIIJoters will recei ve 
Dolcoath out of ore of the same grade, and probably $50,000 in cash and $1 , 250,000 (£250,000) in shares. Then 
all the investors would be sati8fied to be guaranteed it is stated that $250, 000 (£50, 000) in cash have been 
Dolcoath's rate of d ividends. The same is true of the placed in the treasury of the company as working 
tin m ines of the Black Hi lls, of  Dakota, which we capital, so the total cash outlay is $650,000. This j ust 
recently had the pleasure of visiting. System atic work equals the sum of the debenture capital, £125,000, and 
is being done, with encouraging results, in Dakota, the founders' shares, £5, 000. Hence the ordinary shares 
yet there the judicious plans adopted do not con tem- seem to be " distilled " water. The new company,  
plate the erection of mills and reduction works until therefore, starts in business with a total capital of 

large reserves are ready for extraction." $3, 150,000. Six per cent per annum on that amount 
The recent announcement of the sale of the San is $189, 000. To make $189,000 per year it  would be 

Jacluto tin mines to an English corporation is con- necessary to treat about 45,000 tons of ore annually, or 
firmed. 150 tons per day for 300 working days. 

The Rancho Sobrante de San Jacinto, as patented In addition to the probable worth of the tin veins, 
by our government, consisted of eleven Spanish leagues, the property acquired by the San Jacinto Estate has a 
or about  48, 400 acres. But the mining com pany dis- large value for agricultural purposes, as" a part of the 
posed of about 3, 500 acres to the town of Riverside, so land can be irrigated by a su itable system of storage 
the presen t  property consIsts of about 45,000 acres, or reservoirs, and possibly by artesian wel ls. Such land 
about 70 sq uare miles. The tin district is, in a straight is now worth $100 and u pward per ·acre. Also, the 
line, about ten miles Routh of Riverside, in San Ber- water in Temescal Creek could be used to irrigate 
nardino Co unty. Also it is about fifty-five miles east- adjoining land. So that if the  tin veins, in spite of 
erly from 1,0s Angeles, and fifteen miles southerly from their promise to the contrary, should prove to be com­
Colton, a station on the Southern Pacific Railroad. paratively valueless, the entire amount of cash paid 
The Cali fornia Southern Railroad, running from Colton for the property, and perhaps much more, could pro­
to San Diego. passes the property on the east, about bably be realized from sales of land and water. 
three miles from its boundary ; the Riverside, Santa .. � • , .. 
Ana and Los Angeles Railroad passes within a mile or }lad Effects 01: the N ew Antipyretics. 

two of the most westerly veins on the tract, and the Excluding the effect of heroic doses, and considering 
Pomona an d Elsinor Railroad (in process of construc- only those which are ordinarily regarded as medicinal, 
tion) will  skirt the southerly boundary, along Temes- Dr. Goldmann is led to the following conclusions : 
cal Creek ; so the property is now virtually surrounded Antijebrin.-Individ ual susceptibility to this d rug 
by railroads. differs widely. E ven the smallest doses are capable of 

Temescal Creek will supply an ample amount of giving rise to dangerous sym ptoms. Especial cau tion 
water for dressing the ore ; but i t  may be necessary to is necessary in using it amon g children. Its conti nued 
construct a bed-rock dam to bring all the water to the administration begets a cumulative action. Collapse, 
surface. cyanosis, vomiting, and profuse sweating not infre-

The tin veins are found in the low, rolling hills of quently result. 
the San Jacinto mountains, the Gabiian hi l ls, and are Antipyrin.-Neither may any absolute dose be stated 
elevated several hundred feet above the creek, offering of this substance. It also needs to be used with pru­
an excellent opportunity for cheap working by tun- dence amon g  chidren. It also possesses a cumulative 
nels, if sufficient ore is found. power. Exanthems, collapse, cyanosis, dyspncea, 

The country rock is composed of syenitic granite, vomiting, and excessive perspiration. are often its 
syenite, and slate ; but the veins apparently extend effects. That death sometimes follows the exhibit ion 
but a short distance into the latter. Veins of porphyry of comparatively small quantities admonishes us to 
and quartzite cut across the country rock in various prudence. 
places, but in a direction different from that of the Phenacetin. -Eru ptions and copious sweats are not 
mineral veins which pass through them, showing that infrequently occasioned, the latter especial ly in per­
the former were made first. The courses of the veins sons predisposed to free perspiration. Cyanosis and 
vary from north and south to east and west, swinging collapse are of less common occurrence. It  should be 

I around gradually from the former to the latter direc- given cautiously to children . 
tion as one goes from the west to the east. The hill s Without expecting it to take the place entirely of the 
are entirely destitute of all vegetation excepting the other two bodies, phenacetin  may well be preferred to 
native grasses, which enables one to see readily the , them in many cases, especially i n  regard to the fact 
black croppings of the veins, which may be said to be that it is less liable to create em barrassing and danger­
unique in their distinctness. By standing on the sum- ous manifestations. -Med. Bulletin. 

mits of the higher hills one can see them running across 
a level space, climbing a hill, extending down the other 
side, crossing a gulch, running up another h ill, down 
again, and ISO on, continuing in the sam e plane with 
u nusual regularity. Again,  a slide on the side of a hi l l  
exposes a vein standing almost perpendicular, and as 
black, n early, as  a seam of coal. 

The widths of the veins are, of course, not uniform ; 
they vary from 18 inches to 30 or more feet. The widest 
one measured was found to be 24 paces-say 60 fect­
in width, and it  was a most promising one, too. 

From the most westerly to the most easterly vein the 
distance is, as the crow flies, about three and a half 
m iles, an d within this space upward of 70 lines of crop­
pings of apparently as many different veins were found. 
They were practically identical in character ; a sort of 
syenitic rock which, in Cornwall ,  i s  known as < .  tin 
capel, " or < I  lode granite. " With the exception of the 

e • • • •  
Remains 01' a Great Malltodon. 

The skeleton of a mastodon found at Higate, forty 

miles west of St. Thomas, Canada, is on exh ibition i n  
that town. T h e  area o f  the grave wher� the monster's 
bones were found is 35 by 21 feet. The bones were 
scattered over it, one joint fitting into the other in a 
bed of gray marl about six feet below the surface. 
Over, the marl is a thick layer of black, loamy wil. 
The length of the animal, gauged by the measurements 
of the bones already found, and allowing for those that 
have not yet been discovered,  is, from t.he point of the 
nostril to the root of the tail, about twen ty-two feAt. 
This is greater than that of the celebrated Mastodon 
giganteus discovered n ear Newburg, N. Y., in  the 
summer of 1845, and the skeleton, as a whole. is larger 
and more complete than any that have been founn. in 
Kentucky, Ohio, Missouri, California, or  Oregon. 
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Tile Bogo8lov Volcano. 

The most interesting result of the recent trip of the 
Rush was a visit paid by the officers to Bogoslov 
Island, where is  the famou s  volcano of that name. In 
conversatioa with one of the officers, an interesting 
resume was obtained of the discoveries and data 
gleaned by the visit. Bogoslov i s  sixty miles west­
south west of Oonalaska. It originally consisted of one 
island with two craters, one of which first sprang into 
acti vity in  1792. 

Last winter the island was the scene of a strange 
convulsion of nature. The second crater, now known 
as New Bosgoslov, became active. In some powerful 
convulsion the sandspit which had connected the two 
parts of the island was subme rged, and one crater was 
separated from the other by several fathoms of water. 
It is  thought that during this convulsion changes 
occurred in New Bogoslov below the water l ine ; that 
fissures were opened, through which vol umes of water 
made their way into the caldron w ithin. This accounts 
for the i m mense quantities of steam which the officers 
of the Rush saw escaping from the crater at a d istance 
of fully sixty mi les. 

Of the two craters, New Bogoslov offered the most 
interesting field of study to the officers of the R u sh . 

They ascertained the crater to be only 200 feet above 
the sea level. The peak had disappeared in  the gaping 
hole. Along the  sides of the  volcano l arge deposits of  
lava, pumice, ashes, and volcano rock were seen . From 
fissures on the level earth springs of boil ing sulph ur 
arose to heights of from seven to ten feet. The officers 
planned an ascent to the crater-a hazardous feat 
which could only be attempted when a favorable w i n d  
carried t h e  sifting volumes of sulph urous stearn in a 
single d irection. When n ear the mouth of the crater 
the footfal ls of the officers were echoed within the vol­
cano. On peeping over the edge of the mouth an 
impressive sight was witnessed. Stearn in end less 
quantities rushed up from unknown depths, and rum­

bli ng, b ubblin g  noises, like that of th under, were 
heard. The air was i mpregnated wi th sulph u r, and 
near the crater one could breathe only with difficulty. 

One of the m ost novel discoveries in connection with 
the ascent was that the ocean birds u sed the volcano 
island as a natural incubator for their young. Thou­
sands of gulls flew away at the approach of the Rnsh. 
They left behind them, along the sides of the volcano, 
eggs in all stages of development.-San Francisco 

Chronicle. ' 
.. l e t " 

AN IMPROVED WATER CYCLE. 

Since one general form has heen adopted for the main 
frame and the principal parts of the cycle as it i s  com­

monly seen on the street and road, the improvements 
in these machines are limited to the d etails, and con­
seq uently i n ventive genius h as turned with renewed 
zeal to the construction of the water velocipede .  To 
the several forms already known is now added the 
water cycle built according to the ideas of Joseph 
Korner-wh o has a foundry in  Olmutz-the arrange­
ment of which can easily be seen from 
the accompan ying drawings. The seat 
for the rider is placed above the single 
high wheel, and from here the rudder, 
which is located in front, can be operated 
in a simple manner. Iron, steel, brass, 
and wood are used in the construction of 
the machine, and it weighs about 156 
pounds. It  can move in  any direction at 
a very good rate of speed, carrying , if 
desired, another person besides the dri ver, 
his weight being about 136 pounds. The 
machine can btl taken apart for trans­
portation, and by loosening or tightening 
fou r  screws the parts can be shifted so as 
to be horizontal. Its movement is smooth 
and regular, there being no u neven oscil­
lations. To the flag staff, which holds 
the rudder in a horizontal position, a sail 
can be attached, thus increasi ng the speed 
four or five times. The rider can u se the 
two oars, shown resting on the forks, in 
pushing the machine off the sand banks 
wi thout dismoun ting. Trials of the water 
cycle have been made in the neighborhood 
of Olmutz which have been remarkably 
successful. In one of these trials a dis­
tance of more than a q narter of a mile 
was covered i n  four minutes up stream, 
and in  two and a half minutes down 
stream.  The n u merous turns were made 
with 'Perfect safety.-lllnstl'irte Ze ittmg. 

••• 
Electric Elevated R oad ...  

Elevated raill  oad schemes are very 
numerous in Chicago at present. Arti-
cles of incorporlttion have been issued for another 
rapid transit com pany which proposes to construct an 
elevated road upon the north side of the city to be 
operated by elect ric ity. This is  a section of the city 
which needs increased rapid transit facilities , and an 
elevated road may be all right, but the q uestion is, 
Will it be operated by electriCity ? 

A DEVICE TO FACILITATE TAKING PHOTOGRAPHS 

BY FLASH LIGHT. 

The shadows caused by the brill iancy of the light , 
and reflections from polished surfaces, when pictures 
are taken by flash light frequently make it impossi-

BRIDGES' PHOTOGRAPHIC FLASH I.IGHT DIFFUSER. 

ble to obtain the best results. To obviate this diffi­
cnlty the device shown in the accom panying i l l ustra­
tion has been provided ,  consisti ng of a base adapted to 
be supported upon a camera, and holding in position a 
translucent plate at one end and a reflector at th e other 

end, while between 
them is  an adj ust­
able shel f adapted to 
support a magnesi­
um lam p, or u pon 
w h i  c h magnesium 
may be bu rnt. The 
base is composed of 
two boards, w i t  h 
strips between their 
ends and one n pon 
one side, so as to form 

DIFFUSER FOLDED. between the boards 
a shallow pocket to 

receive the translucent plate and the reflector, whereby 
the d evice when taken down may be packed in small  
space for transportation. The plate and reflf'ctor 
are held in upright position, resting in transverse 
grooves in the ends of  the base, by means of arms 
pivoted to the base and provi ded at their other ends 
with clamps or hold ers adapted to receive and hold 
the plate and reflector at the desired incl ination. 
Hinged centrally u pon the base is a shel f, prov ided at 
one end with a slotted bar and set screw. to raise or 
lower that end, to give any desired inclination to the 

IMPROVED WATER CYCLE. 
lam p base to get the best effect of the light. When 
this device has been properly adj usted u pon the 
camera to cause the light to be diffused i n  the direc­
tion 'lf the object to be photographed, the quantity of 
l ight fla�hect by the burning magnesium is preserved,  
whi le  it i s  m ade uniform by diffusion, lighting u p  all 
points, reducing and melIowing the shadows, and 
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avoiding reflections and interference from the presencp 
of polished objects. For fu rther in formation relati v e  
to this inven tion address t h e  patentee, Mr. John S.  
Bri dges, 1 5  South Charles St. , Baltimore, Md.  The ap­
paratus can be folded into compact form for trans­
portation, as may be seen from the small engraving. 

. ' . . . 
Antimony Hypo derlnlcally Cor A poplexy. 

In the Medical Bulletin (July, p. 243) Dr. J. F. Bird 
reports some interesting clinical notes respecting the 
hypodermic use of tartarized antimony i n  the treat­
ment of apoplexy . Its sedative action is h ighly indi ­
cated, whether the condition be arterial or nervous 
excitement, or both combined. 

He first used it in the case of the late Dr. James 
McClintock. On reaching the hou se, he fonnd the doc­
tor lying on the floor, h aving fa l len from the sofa on 
wh ich he had been sitti n g. The respiration was hur­
ried, but there was no stertor. Pnlse 120, but not full 
or strong. Three or four doctors who had preceded him 
pronounced the case hopeless. No medicine could be 
ad ministered by the mouth, and blood -letting was in­
admissible. He immediately injected half a grain of I antimony-tartar emeti c-hy podermically, and very 

I soon the pulse began to fall, and the h urried respira­

tion abated. In half an hour he repeated the opera­
tion, and soon found al l the bad sym ptoms subsiding, 

and the patient passed a quiet night. Next morning 
he was perfectly conscious, and made a rapid recovery 
so far as the apoplexy was concerned. His next case 
was a Mr. Klein, who had fallen to the floor very sud­
denly, but with symptoms very d ifferent from th ose of 
the previous case. This man had violent convulsions, 
a rapid  and full pulse, with stertorous  breathing. Two 
physicians were with h im,  and regarded the case as in 
extremis. At Dr. Bi rd's suggestion one of them inject­

ed a fourth of a grain of antimony h ypodermical l y, and 
in a few minutes the stertorous breathing becam e  less 
marked, the pulse began to fal l ,  and the con vulsions 
became less violent. The doctor injected another 
fou rth of a grain of antimony, when all the violent 
symptoms abated. Two hours afterward the man sat 
up aud was taken to h i s  home. 

In another instance h e  was called i n  the night to see 
a Mr. Hance, who was seized in  a manner similar to the 
foregoing cases. He was convnlsed ; skin hot and red ; 
pulse greatly accelerated, but  not very ful l or strong. 
Respiration was greatly quickened, and breath ing 
stertorou s. He was perfectly unconscious. D r. Bird 
resorted at once to the antimony, using a fourth of  a 
grain, which had a m arked effect u pon the sym ptoms. 
In about twenty minutes he repeated the dose, and had 
the satisfaction of seeing a l l  the symptoms subside, and 
a state of semi-consciousness return. I n  this case, be­
cause of the general turgidness of the face and neigh ­

boring i nteguments, he had a few cups applied , but 
allowed but  l i ttle blood to be taken. Th ere was no 
further trouble, and in a few d ays he was able to re­
sume business. 

Summing up his article, Dr. Bird is of opi n ion that 
for the treatment of apoplexy tartarized 
antimon y is an invaluable therapeutic 
agent hypodermically ad ministered. The 
same mode of treatment m ay be resorted 
to in canine  practice when valuable dogs 
are attacked with fits. 

•• • •• 
New Style oC F1y W heels. 

A novel fly wheel, of large dimen sions, 
which differs materially i n  construction 
from those ordinari ly  in use,  has been 
designed by Messrs. Man nes llJann, to 
guard against the terri ble  danger of  
bursting, to which accident cast i ron fly 
wheels are only too su bject when worked 
at a high speed. This wheel, which i s  in 
operation at the Mannesmann Tube Com ­
pany's works, i n  connection with their 
process for m aking seamless tu bes, con­
sists of a cast iron h u b, to wh ich are se­
curely bolted two disks. of steel plates, 
about twenty feet in d iameter. Round 
the periphery of the wheel  thus  formed, 
about seventy tons of No. 5 gauge wire 
are wound, under a tens ion of about fifty 
pounds, thus binding the whole secu rely 
together. There can be  no comparison 
between the resistance of  a wheel so con­
structed to the centrifu gal force and that 
offered to this force by a cast iron one. 
This fly wheel, of  twenty feet diameter 
and weighing seventy tons, revolves 240 
times per minute, therefore the periphery 
of the wheel has a speed of 2 ' 85 mi les per 
m inute, or nearly three times the speed 
of the Flying Dutchman. It works on 

the main shaft, from which the tube m ill is driven by 
means of helical toothed steel w h eels. -Specialties. 

--_ . --- .. . . » ..  . .  _ . _ --

EVERY year a layer of the �ntire sea, fourteen feet 
thick, is  taken up into the clouds. The wind s bear 
their burden into the land and the water comes down 
in rain u pon the fields, to flow back through rivers. 

© 1890 SCIENTIFIC AMERICAN, INC.



N OVEM BER 8, 1 890. J Jeitutif i e �tUtri eau. 
Little Thing. that COU llt. NOVEL FINGER RING GAUGE. current of electricity, which must of necessity have a 

In every line of business, no matter whether con· The common method employed by jewelers for large volume and low electromotive force. 
ducted upon a large or small scale, it is the little things measuring the finger to be fitted with rings is to apply In the case of a spinning lathe, the current is applied 
that count. The little expenses, the little wastes, the a number of ind epend ent rings to the finger until one to the work through the mandrel, in case it is of con­
li ttle economies, are the ones that turn the balance of is found of the required size. This operation, of course, ductive material, or if it is of wood or oth'lr non-con­
accounts, either for profit or loss, and it is these little occupies considerable .time, and is not perfectly accu- ductor, it is applied through a brush which touches 
things that need the closest attention. The larger, I rate. t he back of the plate. A conductor also extends to the 
m ore im portant details of every business are carefully We give an engraving of a new ring gauge recently spinning tool, so that the current must pass into the 
looked a fter; there is very little chance for neglect, care· I patented by Messrs, Ethelbert Wareham and W. F. plate at the point of the tool. The resistance of the 
leas ness or oversight. The workman who spoils a costly Doll, of Winnipeg, Canada. This gauge consists of a contact and of the material of the plate is suffi cient to 
piece of machinery, or causes a loss of any considerable conical metal cap of convenient size to be held in th e produce the heat necessary to anneal the m etal ,  so 
account, is held responsible, and is generally very care- that the process of spinning can be carried forward 
ful in this respect, but in little things he is not as without interruption until the work is completed. 
prom pt in exercising care and economy, and these little In the case of the drawing dies, the lower portion of 
things are looked upon as of no consequence, and as the upper die is insulated from the other part, and con-
hav ing no real value. neeted with an electrical generator, so that when the 

We have heard it asserted by a man who, beginning die touches the metal sheet, it form8 an electrical con· 
on barely nothing, succeeded in building up a large nection. The punch by m eans of which the drawing 
and profitable business, and retiring with a consider- iF' d one passes through the upper portion of the die, 
able fortune, when asked how he had managed, what which is connected electrically with the other con-
was the secret of his success, he replied, by saving what ductor of the generator, so that the current flows 
oth er people wasted, looking after the little things and through the lower part of the die, through the plate, 
seeing that not a thing was thrown away or cast aside through the punch and back to the gfmeratoJ', thus 
as too sm all or insigniti cant to be of any value. A few producing at the point of contact between the punch 
cents here and a few there make up quite a sum in the and the plate the heat necessary for annealing. 
course of a year, and it is by paying careful attention This invention is particularly ad apted to the manu-
to the little details, by looking after the cents, that 1 facture of cartridge shells and the drawing of tubes. 
have made my dollars. • 4 • , • 

There is a great deal more in this than most people 'rhe A t m o ",ph ere 01' the Sun. 
would be willing to gdmit. They are in too much of a Mr . .  J. Janssen, on the 22d of September, gave the 
hurry to make dollars to look out for the cents. French A cademy of Sciences an interestin!! account 

NEW RING GAUGE. � 
A poor and incompetent or disinterested workman is of his recent excursion to Mont Blanc, the object of 

not only a poor man to emplov. because he is this, but "'hl'ch was to solve the much cont roverted questl' on of hand, and of larger diameter than the largest fin ger to " > . 

because he is wasteful and careless about small things. tIl e  presence of OX"" n I' n tIle "olar atlIIO"ph re Th' be m easured. In this cap is placed a string tape meas- . > C J M e " " e . 1 8  

Take som e of our very large manufactories, where hun-
ure, wit.h one of its ends attached to the interior of th e q u est.ion is one of the most important that celestial 

dreds of employes are engaged, and, unless the most 
cap, while the ot.her end projects through a slot in the physics call propose, by reason of the imm ense role that 

watchful care is exercised, the amount of waste that is oxv O'en pla,- s I' e I ' cal and Cll mI' I h cap, and is provided at its extremity with a chain and C ,.,  _ n g 0 ogl . e ca p enomena, 
l ost would go far toward paying running expenses. 

ring. The tape m easure is prov id ed all its outer sur. and especially in those upon which depends life in all 
In these times of close com petition, when it becomes I' ts fOTIIIS Tllerefore Inucl1 attentI· on has been p I' d face with a scale, and with notches in its edge corre· c . , a 

an absolute necessity that every possible item be care- to I' t for a long tI' ln e  bllt as I' S well known I· t has I sponding with the graduatiou s of the scale. To the ' , , a  -
fully turned to account, the exercise of economy in 

surface of the case at the side of the slot i s attached a ways remained undecided. 
small things is being more rigidly cultivated. Profits 

!'ltop plate which is received in the notches of the tape Sum m ing up th e spectroscopic observations made 
at best are only small, and these are made considerably measure. 

' I during this ascension to the summit of Mont Blanc, 
less by the wastefulness of careless and unthoughtful The finger to be measured is inserted. in the case, as 1 1\11'. Janssen states that they complete an� confirm 
mNl. shown in the larger view of the engraving and the those that he began two years ago at the statIOn of the 

Nor is it alone in the factory or workshop where the tape is drawn out until its inner portion enc
'
ircles the Grands Mulets �t an altitude of 3, 050 I�eters, and that 

necessIty of looking after these little things makes it- finger, w hen the graduations appearing opposite the these observatIOns �s a whol e, that IS to say, those 
self apparent, The workingman of to-day, with his stop plate will indicate the number of the ring re- made between the Elffel Tower and Meudon, those of 
wages scarcely sufficient to provide for the comforts quired. 1\11'. De la Baume Plurinel at Candia, those of the 
and necessities of life, has the most need to practice .. j e I • l aboratory, and finally those of this year on Mont 
economy in small things, and it is surprising to note IMPROVEMENT IN THE ART OF SHAPING SHEET METAL. Blanc, unite in leading to the conclusion that there is 
what an amount of waste is made by those who have In spinning or stamping sheet metal, most metals re- n o oxygen in the gaseous solar envelopes that sur­
the most need to practice economy. A few cents here quire frequent annealin g, while it is neeessary to work m ount the photosphere, at least no oxygen with a con­
and a few there seem mere trifles, and are not regarded some of them, such as zinc, while warm. To obviate stitution that permits it to exert upon light the phe-
as of any particular consequence, or as having any ma- nomena of absorption that it produces in our atm{)-
terial relation to the annual expen ses, but if a careful sphere and which are shown in the solar spectrum by 
account were kept for a single year, the result would the system of rays and bands that are known to u;;. 
be astonishing, and just here is where the difference Mr. Janssen considers that this is a definitely deter-
l ies between individuals and corporations. The latter mined fact, whence m ay be drawn certain conclusion;; 
have learned by a comparison of the strict accounts touching the constitution of the solar atmosphere. 
which are an absolute necessity with them, the lesson It is certain that if oxygen existed simultaneousl y 
of economy in smal l thin gs. Everything is put down with hydrogen in the external envelopes of the sun and 
and can be looked over and studied, and its effect upon accompanied it to the remote limits where we observe 
the total noted, and this is a lesson which should be it, that is to say, to the coronal atmosphere, the ulti. 
learned by individuals, and workingmen especially. By llI ate cooling (in a period of tim e that we cannot yet 
them, as a rule, no account of daily expenses, or even estimate, but which it would seem mllst inevitably oc-
any expense, is kept. They receive their money, and it cur when our great central furnace begins to exhaust 
is spent. At the end of the year not one of them can the immense reserves of force that are still at its dis-
tell where his money has gone, or for what purpose, posal) would have the effect, if the oxygen and hydro-
whether he has made a profit from the time and labor gen were in presence, of bringing about their combina-
expended, or not ; and for this reason, as well as that tion. Aqueous vapor would then form in these gaseous 
he may see where and how he may economize and envelopes, and the presence of this (from what we know 
save sOLlething, even if only a small amount, the work- of its properties) would have the effect of offering q uite 
man should keep a strict and careful account of daily an obstacle to the sun's radiations, chiefly its  heat ra-
expend itures and receipts. ELECTRICAL DRAWING DIES, diations. Thus, the reduction of the solar radiation 

Such a course would not only result beneficially to would be further accelerated by the formation of such 
him personally, but would make him a more careful, the necessity of frequently heating the work, Mr. vapor, 
painstaking and valuable employe. Carelessness at Mark W. Dewey, of Syracuse, New York, has devised ---� ---'-_.""-04.I-+' .... --
home or of one's personal interests b reeds carelessness im provements b y  means of which heat can be locally 
of others' interests, and there is nothing which an em- \ applied. The invention is designed to be adapted to 
ployer notices more q uickly, and is more willing and metal-spinning lathes, to drawing dies, and to other 
ready to appreciate and reward, than the display of sheet metal working machines. The source of heat is a 
care and interest in the little details by a 
workman . 

It cannot be expected that a man who is 
eareless of his own welfare and interests will 
exercise any more care than he is obliged t o  
d o  under the watchful e y e  o f  the foreman o r  
proprietor, o r  care for those o f  his employer. 

It is, then, all-important that every indi­
vidual exercise this watchfulness of the small 
things in business and in private life. The 
employer must guard himself against loss 
by the carelessness and w astefulness of his 
employes. The employe should be equally 
vigilant in hi/< own personal interests, and 
all Bhould rem ern ber that it is the little 
things that count. -Manufactttrers '  Gazette . 

___ ""'44-+e +, ..... _- ------ � 

THEY are m aking excellent wool ou t of 
t. h e  fiber of the fir-tree by means of electric­
i ty. The time is now come when the l amb 
l I Iay as wel l  lie down with the lion. DEWEY'S IMPROVEMENT IN METAL SPINNlNG. 

Volcanic Silver. 
The existflnce of silver in volcanic ashes is of rare oc· 

currence. Only in tw o cases have argentiferous ashes 
been met with. The first sample was obtained during 

an eruption of Cotopaxi, in July. 1885, i n  
the ashes of which 1\11'. J .  W. l\falet proved 
the existence of one part of silver in 83, 000 
parts of ashes. In the following year the 
same investigator was able to a d d  a second 
instance, In J anuar}', 1886, a violent eru p­
tion of Tunguragna, in the Andes of Ecua­
dor. between 50 and 5ii miles from Cotopaxi, 
took place, the eruption continuing at long­
er or shorter intervals up to November of 
the same year. 

'rhe ashes thrown up by this volcano, 
which had been at rest for over a century, 
contained silver to the extent of one part in 
1 07, 200 parts of ashes. This appears, at first 
sight, to be only a very small percentage of 
the metal. But when it is considered what 
enormous quantities of ashes are erupted, 
and what a va st ext.ent of area they cover 
after an eruption , the quantity of the silvel' 
t.hrown up with them must be considerable, 
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A n ti q uity oC the Carpenter's Plane. 

A very i n te resti n g  discovery has been lllade at the 
Roman city of Si lch ester. The excavators came across 
a d ry well, wh ich on being explored proved quite  a lit t le  
m useum of antiqu ities.  Some 15 feet down, a Times 
correspondent says, the diggers found an urn-shaped 
pottery vase, about a foot in length, quite intact, and, 
cnr iously enough, protected by l U lllPs of chalk built 
aro u n d  it. The vase, which p robably originally con­

hined some p recious substance, was, however, q uite 
e lll P ty. Above i t  were deposited a g'reat number of 
iron i m p lements, most of  which were in a wonderful 
state of p reservation. They seem to have been the 
tools of a carpen t e l' and a coppersmith or s i lversmith,  
witb some lll isce l l aneous obj ects of blacksmith' s work 
thro w n  in.  The princi pal specimen is a carpe n ter's 
plane of q u ite m odern type, although u n q uestionably 
more than 1 , 500 years old, th ree or fou r  axes retaining 
their  fine cutt ing edges and still quite serviceable, a 
n u m ber of chisels and gouges of all  shapes and sizes, 
hammers, ad zes, sa \Vs,  fi les, etc. In the smith's depart­
ment may be  s peci fied a brazier for b u rning charcoal ,  
quite complete,  two or  t h ree anvi ls  of d i ffe rent sizes 
and shapes, a fin e  pai r of  tongs adapted for l i ft ing cru­
cibles ,  a cu rious tr ipod candelabrum l a m p, or candle­
stick, and severa l other curious objects the precise 
uses of  w h ich have not yet been determ ined.  In  ad­
d i t i o n  t h e re are se veral large bars of iron, a cou p l e  of  
p l o w sh ares, an d a b roken s word. Probably more 
will be fou n d  deeper d o w n  in the well . This i s  u n­
doubtedly the  most i m port ant find at Si lchester s i nce 
the d iscovery of  the bronze Roman eagle, now at 
Strathtieldsaye, some years ago. 

Baking P o ,vders Once More. 

Jtitut if i t  �Uttr i tau. 
In the face of such testimony, q u antities of ammonia 

are used, one com pany. it  is estimated, using every 
year in the manufacture of their baking powder two 
hun dred and fifty thousand (250,000) pounds.  It is a com­
mon right of the people to know what food com pounds 
contain. There is, however, no law to that effect at 
present,  and for the protection of the public we have 
compiled a list of baking powders containing am monia 
and alu m ,  from five official reports, v iz . : United States 
Department of Agricultu re, B u l l e t i n  No. 13 ; Inland 
Revenue Department, Canada, Bu l let in No. 10 ;  Ohio 
Dairy and Food Com miss ion ,  New Jersey Dairy Com­
mission, and the Massach usetts t::; tate Board of Health. 
It is a list worth preserving. 

AMMONIA AND ALUM BAKING POWDERS. 

Compiled from OjJlcial Reports. 

Powders marked with a star seem to have a general 
sale, as they are mentioned in at least two of the 
official reports. 

American Gilt  Edge 
* Atlantic & Pacific 
Aunt Sal l y  

Brooks & McGeorge 
Brunswick 
B uckeye 
Bu rnett's Perfect 

Can't Be Beat 
Capitol 

Carlton 
Centen nial 
Chall enge 
Cook's Acme 
Cook's Best 
Cook's Choice 
Cook'. Favorite 
Cook's Finest 
Coral 

Cottage 

Forest City 
Four Ace 
Gem 
George Wnshington 

Globe 

Gold 
Golden Sheaf 
Grape 
Great Eagle 
* Henkel 's 
Higgins 
Holyoke 
Hygienic 
International 
James 

Jersey 
*Kenton 

Li ncoln 
London 

Pearsons 
Perfection 
Peerless 
Pride of Ottawa 
Pride of Toronto 
Princess 
Purity 
*Royal 
Scioto 

Silver Cream 
S i lver Queen 
S l i v er Spoon 
*Silver Star 
S l I ver T h i m bl e  
Snowdrift 
Sovereign 
Springfield 
Star 

Crown 
Many com b i n at ions  of  chem icals have been proposed Crystal 

a n d  tr ied for bak i ll g  powd ers, but the general  consen- Daisy 

Mason's 

Metropolitan 
Mi les 

State 
Standard 

Sterling 
Sun Flower 

sus of  housekeepers, as well  as of  scientific authorities,  I *Davis O. K. 
has settled u pon a mixture of  sodi um bicarbonate (bak- Dixon's 

ing soda) w i t h  potassi u m  bitartrate (cream of  tartar ) .  D
D
oOl

y
ey 'S 

t ry eas 
W·ere the above mixture of chemicals allowed to Eclipse 

New Era 
Ocean Foam 
Ocean Wave 
Old Colony 

Superior German 

Veteran 
Vienna 
Washington 

Welcome 
stand ,  it w o u l d  soon deteriorate. To prevent this it  is  E m pire 

mixed w i th an i nert substance which isolates to some Enterprise 

ext e n t  the particles of the  mixture, so as to confer last- E
F

ure
h
ka 

W . ht . 
T h '  b t 

. 
11 fl 

eat er elg 
ing powers \1 pon It. IS su s ance IS usua y our or Flenr de Lis 

One Spoon 
On Top 
Oriole 
Our Best 
Our Ow n 
*Patapsco 

Wheeler's 
Wbite Star 
Windsor 
Zipp's Grape Crystal 

powdered starch, and is termed " fi lling. " Some filling 
is necessary. Abo u t  10 per cent is the least that can 
be used by the most careful  man u facturer, and a l l  over 
18 per cent should be considered an adulterant, harm­
les�,  indeed, but nevertheless an imposition on the con­
s u m e r. 

'l'wenty-one baking powders are cited i n ·  the United 
States Depart m e n t  of Agric u l ture report on foods alld 
food a d u l teran ts, Washi ngton, 1889, as exceeding this 
am o u n t. Tbe amount of  starch varies from 24 ·57 to 
52 '29 per cent ,  w h i ch goes to show how m uch starch 
is bought and paid for at the price of baking powder. 
All but two of  these contain ammonia or alum,  or 
both , and are i n  the  l ist o f  powders given below.  

A more i m portant poi n t ,  h owever, is to know what 
baki n g  powders are adulterated with alum or ammonia, 
as the continued use of such powders, according to 
many authorities, inj u res the health. 

The use of alu m  in baking p o wder has been proh i­
bited in England, France a n d  Germany, and a law has 
recently been passed in M innesota requiring manufac­
tlll 'ers using al u m  to p u blish on the label, " This  bak­
ing powder con tai n s  a l u m ;" and the Canarlian govern­
ment report says (page 27) : . .  The resi d ues left in the 
b read after use of an alum powder are s u l phate of  am­
monia ,  sulphate of soda, and alumina.  The last nam­
ed is an eart h y  substance quite insoluble and there­
fore indi gestible. " (Page 31) " Al u m  is entirely ob­
jectionable as a substitute for cream of tartar, and 
ought not to be allowed a place in any well appointed 
bakery. " 

The insidious effects of ammonia as an adulterant in 
baking powders are not so well  known,  but Bartholow 
sums u p  the evidence against ammonia as follo ws : 
.. The long-continued use of ammonia i mpairs d iges­
tion by neutral iz ing the gastr ic  j u i ce. Increased waste 
of tissue i s  also one result of  its adm i n istration, mani­
fested by pal l or, emaciation and feebleness. " And 
the Pacific Medical Journal, commenting on the cause 
of dyspepsia, says (page 687) : " This q uestion regarding 

In the U. S.  report, the results of analyses b y  Prof. 
H. A. Weber, made for the Ohio Dairy and Food Com­
mission, and by Prof. H. Bedinger Corn wall, of  Pri nce­
ton College, N.  J. , for the Dairy Commission of N e w  
Jersey, a r e  cited, a s  w e l l  a s  those by D r .  H .  W. Wi l ey, 
C hemist of the United States Department of Agricu l ­
ture. This gives a peculiar val ue to  t h e  report, which 
of cou rse contains a great deal which cannot be sum­
marized here. 

One prominent powder is reported by all authorities 
as free from anything that could be considered an 
ad ulterant. Cleveland's Baking Powder is reported as 
a pure cream of tartar po wder, containing about 10 per 
cent of filling, and yield i n g  a large amount of carbonic 
acid gas. On this latter factor depends its strength, or 
leavening power.  According to the four authorities 
mentioned, Clevelan d's powder gives the fol lowing per­
centage of carbonic acid gas : Ohio, 1 2 ·80 per cen t ; 
New Jersey, 13'57 per cent ; United States, 12'58 per 
cent ; Canada, 12 '57 pel' cent ; which is an average of 
12 '87  per cent,  a high average, eq ualed by no other 
cream of tartar powder examined. 

Its constancy of  com position is also strongly testified 
to b y  the Canadian report. All things consid ered, i t  
m a y  fairly be said that Cleveland's Baki ng Powder 
makes the best showing in the reports of these four 
authorities. Its absolute freedom from anything in 
the nature of an adulterant cannot be too strongly 
emphasized. It contains, according to the official 
reports which we h ave quoted, no adulterant what­
ever, and by the different chemists is shown to possess 
a remarkably uniform leavening power. 

This q uality of un iformity is of importance. In add­
ing a given p roportion of baking powder to flour, it i s  
essential to know that a definite amount of  gas will 
be produced. Otherwise many spoiled products wi l l  
result. The showing Cleveland's makes, com pared 
with all the principal brands, i s  such as to put it 
e mphatically at the head of the l ist. 

the effect of  ammonia upon the human economy is one - ' . , -
upon which authorities do not differ, and the individ- The Growth oC Incomes. 

ual experience of every p h ysician is in accord with the Mr. Russell Sage has been in terviewed by the Wall 
assertion of authori ties. The agent  (ammon ia) is a street Daily News about Jay Gould and his fort une. 
d rug, not a food ; an excrement, not a n u t riment. H e  said : " There is not a man in America or the 
The amount recei ved b y  the system through these world at large who absolutely owns and controls, and 
means, whi le  not great at a n y  particular ti llle, and not has registered in his  own name, as many stocks as Mr. 
sufficient to prove inj ll ri o lls, becomes both great and Jay Gould. It  is no exaggeration to say that he draws 
deleterious by being contin uous. Physician s owe it  more revenue from his invested capital than does any 
to their patients and to the people generally to inform other living soul. 
themselves regarding this matter, and w ithout fear or " In order that some idea may be had of his wealth, 
favor u n q ual ified l y  to condemn inj urious prepara- it  is simply necessary to take three of his  stocks : 
tions ; a n d  the various boards of health throughout Manhattan, of which he owns  and has registered 
t.he State, in d ealing with the question of food adultera- $1O,()00, 000, Missouri Pacific $12, 500,000, and Western 
tions, would do the people a great service to look well to I· Union $25,000 , 000. Of these three, independent of his 
the brands of  baking powders containing ammonia vast nUlll ber of bonds and other divid end-paying 
and other inj urioull inil:redients." securities. he draws for dividends over $2,000,000 a 
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year. His  income from other sources, of course, 
amounts to four or five times as much . 

" People do not appreciate what the amount of an 
income of a man like Mr. Gould means. It will be rea­
dily seen that he cannot commence to use for his  own 
personal uses  even a small part of  the  i nterest which 
the d iv idend money alone would yield. He mu�t  
rein vest it ,  and h e  does reinvest it .  When you con­
sider that there are scores, and I might say h un­
d reds, of people whose yearly rentals, dividends, in­
terest on bonds, etc. , amount to, well ,  from a half 
m i l l ion to two million dollars a year, i t  will  be 
readi ly  seen that they have considerable surplus to 
p u t  into new in vestments. The creation of securities 
which continually goes on indicates that there are 
plenty of people who are willing to put their money 
i nto them. " 

" � . , " 

Two Cases oC Lightning Stroke. 
BY PROF . H. S. CARHART. 

In the neighborhood where I l ived when a boy, a 
barn, w hich I remember well,  was struck by l ightning 
a few weeks since and b u rned. This barn· did not stand 
on elevated ground, b ut on the border o f  rather low 
meadow land, and was surrounded with hi l ls, except 
on one side. The special point of  interest attach i n g  to 
the case i s  one touch i n g  the p rotection afforded b y  
l ightning rods, coupled w ith t h e  additional fact that, 
notwithstanding the old adage, lightning does some­
t i mes strike more than once in the same place. 

Twenty years ago and more this particular barn was 
provided with an iron rod, which was carried down on 
glass i n s u l ators and i nto the gro u n d  at the end of the 
barn where the earth,  a heavy clay soil ,  was always 
moist  and generally wet. My b rother, who l ived th ere 
for several years and was familiar with the place, tes­
tifies that not in frequently after a heavy thunderstorm 
there was undoubted evidence that the rod had been 
struck. for the earth had been thrown away from the 
lower Eln d  of  the rod to a depth of some six inches and 
for a considerab l e  lateral extent .  Just how often that 
occurred was not noted, but it  was often enough to at­
tract attention.  My brother removed from there many 
years since, b u t  I heard t h e  same report recently from 
a reliable old gentl eman who has l ived th ere n early al l 
his  l i fe. 

For some time th e rod has been out o f  repair, and it 
was finally removed from the barn. How long since 
that occurred, I did not l earn. B u t  recently t h e  light­
ning ap paren t ly  struck the weather vane and set fire 
to the barn. While the rod remained on the barn, the 
evidence is strong that it  carried more than one light­
ning discharge safel y to earth.  

Another case was related t o  me. A few m iles from 
the barn referred to was a church, which at one time 
had a rod running from the spire to the ground. B ut 
in the course of t ime the rod became separated some­
w here on the roof and was left out of  repair, p robably 
because of  insufficient fai th i n  l ightnin g  rods.  This 
lack of faith was somewhat nearly paid for, because 
lightning struck the rod , was carried safely down as 
far as the attached end ; thence downward, it  expended 
its energy on the building. It was not fired,  but dam­
age to the extent of several h u n d red do l lars was done. 
The cases above, in w hich the l ightning d ischarge fol­
lowed the rod, may have been i nstances of Prof. 
Lodge's " steady strai n , "  and not of the " i m p ulsive 
rush " variety.  But both go to show the usefulness of 
rods p roperl y erected and in repair.  Both accidents 
happened only after carelessness a l l owed the rods to 
fal l  into  what was d o u btless thought to be " innocuous 
desuetude. "- We.stel·1j, Elect rician. 

Ho pe COl' Bald Heads. 

Dr. P. A. Morrow, at a meeti n g  of the N. Y. Academy 
of Medicine, said he had had no personal experience 
with Thiersch's method. He had u sed grafts very 
much thicker than those mentioned in t,he paper­
grafts w h ich i ncluded not only the enti re thickness ot 
the d erma, but also s u bcutaneous tissue beneath. He 
had been led to do this in the case of a man who had 
become somewbat hypoch ondriac because of a scar on 
tbe scalp, which in later years became exposed from 
scarcity of h ai r. He first took grafts from the patient's 
own scalp, on the opposite side, by means of the cuta­
neous punch,  and i m mediately transplanted them i n t o  
holes of t h e  same R i z e  m a d e  by t h e  same i n strument in  
the- scar tissue. Very much to his  gratification, union 
was perfect within a week. Four grafts were first 
made, and he waited several weeks to see whether the 
hair would grow. It did .  He then made transplanta­
tions from another patient's scalp,  and these also grew 
and bore hair luxuri antly. The grafts were fu l ly  a 
quarter of an inch thick. There was no suppuration, 
no untoward result. He had employed the same 
method in  one or two cases of epithelioma, and, while 
there was no ind i cation of breaking down, there h ad 
not been sufficient time to j u stify conclusions. He 
thought the method had a wider field of application. 
For i nstance, it might be adopted in  lupus, and in 
removing moles, warts, aud other facial blemishes.­
Med. Record. 
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AN IMPROVED DU MBWAITER. plied to t.he seam, and is prevented from entering the 

We give an engraving of a dum bwaiter recently i nside of the can body during the process of soldering. 
patented by Mr. Anton Larsen, of 413 and 415 East In this manner the spoil ing or poisoning of  the con· 
Twenty-fourth Street, New York City . This appara- tents of the fi nished can is avoided, and, furthermore, 
tus is �uperior to others in point of simplicity. posi- a considerable saving in solder is effected. 
tiveness of action, and manageability. Further i nformation regarding this i nven tion may 

T h e  waiter is adapted to suitable guides, which eX- I be obtained b y addressing the Jensen Can Filling Co. , 
tend through the >:everal floors, and is suspended by a Astoria, Oregon. 
rope attached to the top of the waiter, passing over a I · , · · · 
pulley at the top of the waiter shaft, thence downward DECISIONS RELATING TO PATENTS. 

around a pulley at the lower end of the waiter shaft, 
thence up ward over a pulley at the top of the waiter 
shaft, thence down ward i n to a tube, where it  is at­
tached to a counterbalance wpight. The rope, in l lass­
ing upward to the last nallled pulley, goes throu;,',l the 
brake, which is show n  in detail in the two smaller 
figures. 

'rhe brake consists of an angled lever pivoted to an 
arm extending down ward from the cover of the waiter 
shaft. One arm of the weighted lever is furnished 
with a pair of studs, which extend on opposite sides of 
the rope. The other arm of the lever is  furnished with 
an eye, i n  which is inserted a small rope, by means of 
which the brake is operated. The arm of the lever 
which is  provided with the studs is heavier than the 
other arm, and tends to engage the rope, as shown in 
the lower figure, whenever the lever is released, and 
when the rope i s  en gaged in this way it is locked, and 
the waiter is  prevented from moving. 

This is a very simple but effecti ve device for pre­
vent.ing the waiter from moving accidentally, and as 
that portion of the rope by w h ich the waiter is ope­
ratpd moves in the same d_�'ection as the waiter, the 
brake wil l  be automatically applied when the waiter 
descen ds, u nl,lss the angled lever is ti lted by the ope­
rator by means of the rope. Wooden deadeyes are pro­
vided to p re vent the rope from making a noise while 
it passes through the frame work. 

• • • 1 • 
NEW SOLDERING MACHINE. 

The engraving represents a new soldering machine 
for solrter ing sheet metal can hod ies. 'rhis mach ine is 
provided w i th a de vice for bendi ng in the 
ends of the can body at the seam, as shown 
i n  the detached view, preparatory to pass­
ing them t h rough the machine. 

The mach ine  has an intermittent feed 
motion, w h ich takes the can body from the 
horn at the front of the machine,  carries the 
body forward to the bending dies, where the 
en ds of the body at the seam are curved up 
as shown. The next forward movement of 
the body carries i t  through the fluxing de­
vice, which causes the seaIll to touch the 
flux, wh i le the flux i s  prevented from enter­
ing the can by the turned·up ends. The 
next for ward movement carries the can body 
through the soldering dev ice, which closes 
up the seam w ith solder. Another movement 
carries the can body across the wiper, which 
removes the su perfl uous solder. The next 
movement carries the can body between a 
pair of d ies, which straighten the body and 
restore i t  to its original form. Another movement 
carries the can body out of the machine, when it is 
read y for further mani pulation. The several move­
ments of the parts of the Illachine are effected by an 
i ngenious arran gement of  cams and gearing, and the 
whole i s  driven by any su i tab l e  power. 

By means of this improved machine the solder is ap-

U. S. Circuit C o u rt.-Ea8tern Dl8trict oC Pell1l8ylvallia. 

WRIGHT V. POSTEL. 
BUTLER, J. : 

Letters patent No. 363, 936, granted to Charles A. 

Wright, for improvement in card-gilding machines, 
declared invalid, said Wright being held not to be the 
first inventor. 

Where, in a suit for infringement, it appeared that 
the a pplication on wh ich the patent in  suit was grant- , 
ed was filed Jan uary, 1887, and that some months 
previous thereto the defendant had devised and con­
stru(lted the machine complained of  as an infringement, 
and that in the winter of 1883-84 the plaint iff had de· 
s0ribed it to his sol icitor, and that in 1 886 he repeated 
the description more fully, and that he did not intend 
at either date to reduce the invention to practice, h is 
only  concern being to protect himself in the construc­
tion and sale of  the machine made under an earlier 
patent, and did not ever intend to apply for a paten t  
a t  a l l  unless it  should seem necessary a s  a mean s for 
preventing others from making these machines, and 
that at the time of applyi ng for patent he had not em­
bodied his invention i n  a machine for practical use, 
and it further appeared that at the time of his first 
conversation with the solicitor he was as well prepared 
to reduce his invention to practica and apply for a pa­
tent as he was at the date of the second,  and that 
any competent mechanic accustomed to such work 
could have constructed the machine from the first de­
scription almost, if  not quit!', as readi ly  as from the 
second ; held that the plaintiff has failed in dil igence. 

It is the d uty of inventors to use reasonable dili­
gence in reducing their conceptions to practice and 
applying for patents when desired, and they cannot 
neglect it  without danger to their rights. 

The claims of letters patent No. 290, 303, granted to 
Charles A. Wright, for machine for g i l d ing cards, 
strictly conRtrued, in view of the state of  the art, and 
<lonfined to the particular character of machine de­
scribed and manufactured under it, and when thus 
construed the defendant decl ar�d not to infringe. 

U .  S. Circuit C o urt.-Di8trict 0 1'  Maine. 

ASHE V, MUTUAL LAS'l'ING COMPANY et al. 

C OLT, J.: 
Suit was brought under Revised Statutes of the 

United States, section 4, 915, to deterIlline wh ether A. 
or G. and C.  we!"e the inven tors of a machine for wl1lch 
a patent w as granted to G. and C. , claim i ng, " in a 
tack strip heading machine, the combination of a sup· 
port for the tack strip, consisting of a disk h aving pe­
ripheral teeth to engage between the shanks of  the 
strip, a clamping j aw, and a header. " The evidence 
showed that A. was the first to suggest. the use of a 
wheel having teeth to engage between the shanks of 
the strip, but that the wheel was to have a positive 
movement, which was found to work im perfectly, while 
in the perfected machine of G.  and C. the strip is not 
fed by the positive movement of  the wheel, but  the 
wheel is moved by the strip. Held, that A.'s claim to 
be the inventor of the complete machine is not sus� 
tained, and his bill will be dismissed. 

• 1 . '  • 
Amerlean LocomotiTe8 ill t h e  Holy Land. 

United States Consul Henry Gillman, at Jerusalem , 

JENSEN'S SOLDERING MACHINE. 

reports to the Department of State, under date of Sep­
tember 22, that three American locomotives m ade in 
Phi ladelphia, and intended for the new rail way from 
Jerusalem to Jaffa, have arrived at Jaffa. The consul 
says it m ust interest American citizens to know that 
the first locomotives ever used in this ancient land were 
made in the new world. 

297 
NEW RAILROAD FROG. 

The disagreeable jar and the noise produced by the 
passage of the car whee l s over a railroad frog i s  well 
known to every one falll il iar wi th rai l road travel, and 
the railway officials know only too well the amount of 
wear and tear caused b y  the use of the ordinary frog, 
but unt il lately no efficient substitute for this frog has 
been devised. 

Mr. James Baird , of Ch ignecto Mines, Nova Scotia, 
Canada, has recently invented and patented a railroad 
frog over which locomotives and cars may pass as 
sUlOothly as upon a con tinuous track . In this  inven­
tion, which i s  i l l ustrated by the annexed engraving, at 
the point of  i ntersection of the inner rails of the two 

BAIRD'S IMPROVED RAILROAD FROG. 

tracks the rai ls  are removed, and a pivoted track sec­
tion or frog' is p laced, to which is attach ed a forked 
lever for turning it on its p ivot so as to cause it to coin­
cide with either of the track rails. 

The forked le ver extends underneath the outer rail 
and is  connected with a rod which extends to an angled 
switch lever, so that the frog is made to move simulta­
neously with the switch rails.  A stop is provi<led for 
holding the frog-operating rod in one of the two posi­
tions in which it  may be placed . The pivoted rai l sec­
tion or frog is supported by a heavy metal l ic plate 
resting upon two or more ties, and the ends of the con­
verging rails adjoining the frog are held in proper rela· 
t ion to each other by wedge-shaped d is tance pieces. 
The detai ls  of the frog and switch : operating rods and 
levers are shown in the smaller view of the engrav ing. 

. ,  . . .  
The Diamolld. 

The diamond has been so long regarded as a natural 
crystal l ine form of carbon that one remem bers with 
surprise that this assumption rests on such slender 
scientific support as the s imilarity of atomic weigh t ,  
and the property of its gaseous combustion product to  
cause a precipitate i n  baryta or l ime water. A s  i t  
appeared not incompati ble with this knowledge that 
the d iamond and carbon might bear the same relation 
to each other as nickel and cobal t, Professor Victor 
Meyer has suggested the further i n vestigation of the 
subject. In order to  obtain a derivative whose prepa­
ration entailed no  108s of m aterial and yet adIll i tted of 
easy determination of its  physical constants, Herr 
Krause led the prod uct of combustion in oxygen gas 

over red·hot copper oxide and then into 
ammonia water, from which solut i0n h e  
made the neutral sod i u m  sal t. This  salt 
was fou n d  to correspond to the  chemical ly  
pure  carbonate i n  it& crystalline form, water 
of  crystallization, solubil ity in  wa ter, melt­
ing point, and electrical cond u ct ive po wer, 
so that there can remain no doubt as to the 
identity of the two substances. 

. �  . . .  
The Phollograph Forestal l ed. 

The sea serpent being dead, and the big 
gooseberry smashed, what are called fore­
casts of the phonograph are turning u p. 
One even older than that of Cyrano de 
Bergerac has been found by Lieut.-Col. A. 
De Rochas in  the April n umber of th e C01l1'­
rier Veritable, a small monthly organ pub­
lished in 1632. " Captain Vosterlich ,"  it  
reads, " has returned from a voyage in Aus· 
tralasia. He reports having passed by a 

strait below that of Magellan ; h e  landed in a country 
where nature has furnished men w i th certain sponges 
which retain sounds as other sponges do liquors. So 
that when they wish to ask something or con fer at a 
d istance they speak into one of the sponges and send 
it to their friends, who, 'having received it, press it 

gently and make the words come out. " 
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RECENTLY PATENTED INVENTIONS,  

Enginee rine:. 

LIGHT HOUSE.  - J a lli es Andrews and 
Gust.av Lindenthal ,  Al IcghcnYI Pu. This invention i s  

applicable to l i ght houses a n d  other analogous s truc­

tu res, its e.pecial feature consisti u.!!; in forming part of 

the foundation and superstructure m tegral ly of a single 

tube or @haft, rendering the structure better able to 

w i l h.tand the pressure of the wind and impact of the 

\\,1l\'e8 than the l Jght houses which are bolted to their 

fonndations. 

Ralhvay Appliances. 

CAR COUPLING. - James F. Deischer, 
Lancaster, IlL An arm is  pivoted on the draw head. 
and a block pivotal l y  connected with the arm is helu 
to e.lide, serving to di sengage the arm from the conpling 

l ink and raise the latter out of place in t he d rawhead 
In uncoupl ing tb(' cars, the device perm itting automatic 

J drutif i c �tur ticau. 
SACK FILLER AND SCoop.-Walter H. I UMBRELLA. - Jo h n  Bergesen , B roo k­

Robinson, HiCKson, North Dakota. This device is in- lyn, N. Y. This is an i m provement on a former pa­

tended chiefly for tl se in fil l ing Bucks or bags with grain, tented invention of the same inventor, designed to pro· 

but is capable of a variety of n �e� . It does away with the vide means for preventing the ribs from spreading too 
necessity of hol ding ttIt' sack w i t h  onc hand and mani- far outward as the umbrella is opened, and for holding 

pulat.ing a scoop with the other, as i t  may be inserted the cover away from the joiuts of ribs to prevent its 

i n  the mouth of the sack and the grain be .cooped and entanglement therewith. The inventor is now perfect­
at once passed into the sack, thus El-aving much time ing machinery for the manufacture of the device, reo 

and labor. garding which information may he obtained from P. 
C.  Canture, 189 Broauway, New York City. 

Mhcell a n e o n8. DEHORNING IMPLEMENT. - Robert A. 
LETTER Box AND GA'l'E P 0 S '.r. - Steele, Lawrence, Kansas. rrhe object of th is inyeution 

Richard Groom, Jr., Pueblo, Col. ThIS invelltion pro­
vides a post having a box h inged in i ts u pper end 

which when closed fits into the upper hol low portion of 
the post, and \vhen desired may be swung outward to 
faci litate the ready removal of the letters and paper s 

therein. 

STEP LADDER. - John W. Hester, 

i s  to provide an impl ement for dehorn ing cattl e in 

which the cuttetE� are so connected t llat, the animal 's  
ears wil l  not interfere with i ts operation� 

PIPE TESTING GAUGE. - l!'rancis M. 

coupl ing and the uncoupl ing of cars without the oper- Brooklyn, N. Y. Combined \vith slotted side bar and 

ator going bet\vcen them. legs p ivotal l y  connected to the bars are rods p rvoted to 

A�hton, Lima, Ohio. rrtlis g:l uge, which is for testing 
gas pipes, contains a mercury chamber, the space sur­

rounding which commn n icates with an air  pump, the 
pipe and the lnercnry chamber. Any fall of mercury 
i n  the gauge gl ass, after pre�sure of all' from the pump 

c eases, indICate:;:. a leak, wherenpon (,tlwr is  i nserted in 
the gauge, air pressure is applied and t.he escapi ng 
ether uenotes the location of the leak. 

PNE UThI ATIC RAILWAY S Y S 'l' E �I. -

[N O V EM H E R  8, 1 890. 

The charge for Insertion under thw head is One Dollar 
a line for pach insertion .. about eight words to a lin,. 
A dvertisements rna"t be received at 1,ublica1wn Qtfice 
a.� early as Thursday 1}1,orninq to appea1' in 'Il£rct i88ue. 

For Sale-:New and second hanli iron -workiIl g ma-
chinery. Prompt delivery. 'V. P. Davis�  Rochester, N.Y. 

Pres�eB & Die� , Ferracute Mach. C o . ,  Bridgeton. N ,  ,J 

For bcst hoisting engine. J. S. l\iUlldy, Newark, N. J. 

Wanted- De"criptive price lists patent l ime ki lns . 
Address F. B. Pratt, Canton, Mississippi. 

FlOllr emery a f'l. }lpcial ty. New process� No dust. All  
grit. The Tanite Co . .  St l'o u dsburg9 Pa. 

Belting.�A good lot of �eeond han d belting for 8ale 
cheap. Samuel Roberts. i36H Pearl ::;t., New York. 

Steam Hammer�, Improved IIydrau l l c  .Jacks, and Tulle 
Expanders. R. Dudg-eon. 24 Columb ia St., New York . 

Best Icc and Refri,g-erating :Machines made hy David 
Boyle, Chi cago. Ill. 155 machines in satis factory use . 

Po\ver presses and dies. Also contractors for special 
machinery. T. R. & \V • .1, Baxen oal e. Hochester, N. Y. George 'V. Kink , '\Yashington, D. C. This invent i on 

covers a novel means of connection between an air 
tube along the l i ne of the track anu the motor on the 
car body, wherehy a conti nnous liow of air from the 
tube to the nl0tor w i l l be m aintained, the operation of 
the connection being positive, \vithout undue friction, 
and yet main taining air-tight j o ints .  

t h e  l egs and having headed pillS. working in t h e  fl.l ot o f  
t h e  s i d e  bar8� a lateh beillg pivoted to t h e  s i d e  bars 

and adapted t o  engage the rods, with other novel 

features, designed to give great stabil ity '\\'hen the 
l adder is extended, and prevent its spreadin ,g. 

LI'I'HOG RAPHIC STIPPLING. _ Charles Screw machines, milling macillnes. alld dril l presses. 
The Garvin Mach. Co., Laight and Canal Sts .. New York. 

D I<� T A C H A B L R SpOlJ 'r AND CAN 

H. Gordon, gast Orange, N. �f. This invention i s  a 
novel method of prod UCing l ithographic stippl ing, by 

which a l i thographer is enabled to accuratel y and rapid­

l y  secure effects similar to those attained by
' 

a st ipple 
artist, slowly uot by uot. and al80 al lowlllg of the pro­

dnction of a great variety of gratiationE' of ('olor, and 
insuring solid ity of the work. rrhe effect of a line en­

graving may also be produced. U.  H. Gordon has taken 
out patcnts in this and foreign conntric.:-, the United 
States and Canad ian patents being under the full con-

RAIL CHAIN AND SUPPORT. - C u rtis  
II. R howaltrr, Brookvi l l e ,  P a .  T h i s  is a device es­
veci a l l y  adapted for use at curves, to prevent spreading 
of t.h e  rails a t  1:5u ch places, and consists of a series o f  
combined chairs a n d  supports f o r  t h e  outer rail�,  
capable of �l ightly rocking movement, and serving to 
force the outer rail in\vard aB the traill passes over it .  

OPENER.�Danicl ",r. Creen , ="ew York City. rrhl8 In­
vention consi!5ts of a tube baving one end provided 
with pointcd m embers whIch may be easily driven into 
a can, and w i l l  cnt therefrom a piece correspond ing to 
the size of ' the tnbe, by ll1('allE' of wh ich a sealed can 

may be ca� i1y oyened, wht'n the uevice wil l  afford a 

convement spont th rongh which the liquid in the can 
may be poured. 

trol of the weB kno\vn firm of l Ithographers, the K I T C H R ",  Messr8. Knapp & Co., of New York C ity . SA FETY VALYE FOR 

Electrical. 

I;>SULA'I'OR. - Fidel Miro, Cienfuegos, 
Cuba. This i8 a device for the 8upport o f  all kinds of 
wires. but especial ly t hose carrying high tem..:ion cnr­
rent., and is designed to su plJort the wire so l ong as i t  is 

cnt,ire,  but to r('lea�e It as soon as i t is  broken and to 
autom atical l y  make connection with all adj oining w ire. 

BOILERR.-Peter J. and Cornelius F. Cun neen, "Xe\", 
Roche l le. N. Y. This is a valve of chellp and .table 
confl.truction, designed to uc readily adjusted withollt 
special skin,  and to the int{'rior of which rearty acce�8 

may be had for exami ning- or re new ing its  partR, to 
uparate when the pressnre in the boiler exceeds the 

pressure for which the valve iR set, und allow the water 

to pass off until the norm1l1 preSSl1re i R  re�torccl. 

GRATER FOR NU'l'lIlEG,;, ETC. - Ji:d w i n  

SURGIC Al, TENT O R  D I L A T  0 R. ­
Thomas G. Ku igh t., Rockvi l le Cen ter, N. Y. The !'ub­

ject matter of this patent is  a tent or d i l at.or for appli­

cation to brood mare� and o t her ani mals, and COTIRists 
of a plug of expansi ble material having an elastic ex· 
terior Inyer. It is  d eSIgned to absorb l iquid matter 
i n  the alIected parts. 

;>OTE .�Copics of any of the above patent.s will be 

WATER A LAR):[' _ Franci s  1\1. Ash ton, 
C . Horaback, Saginaw, Mich. A horbmntal cyimdl'l' J� furnished by }\lnnll & Co . •  for 2:1 cents cach o Pl ease 

mounted upon a su itable frame Hl l d ha� fl perforated f't'n<l namc of the patentee, tit. 1e of invention, and date ���� \��i:. 
th
���,:

t
�: � �ev���
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���

a
�� hottom , a statI Onary grinding cyhnder heing m ou nted of tlll:"; paprr. 

ri8e!5 or fal ls  above or below certain l i mitE', the points 111 one end of the hori7.ontal cyl i ndf'r, and n revo l n h l p  
at which i t  becom9s operative being em-i l y  changed, perforated dit'k mounted loosely therein �() a s  to he 

the deVIce embodymg l evers connected with float rods, longitudinall y  movable, with means for rotatitl ? the 

and adapted to make and break an electrical circuit. disk, by which articles to he grated may be rapi d l y  re-
duced to a regulated degree of finene8B. 

LAMP SHAD E S UPPORT. - Otto F. 
M e cbanlcal. Wegener, Seattle, Wa"hington. The fount or oil reo 

NUT LoCK. - Ithamar C. Hawes , New ceptacle i s  provided with a trough ·,haped peripheral 

Milford, Conn. In connection with a holt having 
rim at the point where it  projects farthest from the 

transverEe grooveto' across its threaded end, a nut is 

used having rece�.ses i n  one face adapted to reg-i ltter 

with the grooves, the recesses bein;!; under-cut, whereby 

a Hat key i nserted in the grooves and reces�es wil l  pre· 
vent the turning of the nnt, the device being €8peciaUy 

dCf'igned for nse with vehicles and agricul t.nral imple­
mentR. 

S AW S gT .  - James .John stone, New 
York City . By this device two contiguous saw teeth 

of any size and ei ther fine or coarse may be set at one 

operation. One of the anVI ls therei n  is bevel ed at dif­
frrent degrees of slant on opposite sides and may be 

readil y  adj usted to bring any one of its beveled faces 
i nto posltlOn to 6nit  different degrees of 8et to be given 
to the teet h .  

STONE POLISHING MACHINE .-George 
B .  McLean . Montpelier, and Othelo W. Lewi8, Barre, 
Yt. ThIS machine IS des i gned to pol ish a ,grenter area 
than prior constrnctions. of its ela8�, the po1i8hing 
wheel frame Elupported by the main shaft heing formed 
of fold i l lg  st'ction�. 1'hf>se flections and the po1 i�hillg 

wheel are independently ad justable vertical ly. and 

means are also provided for re[eving the mai n shaft 

from undue strain and for securing its proper centering 
should i t  become worn . 

TYPEWRITING MACHINK-Edward F. 

center, thIS  rim having an overhanging l ip de�igned to 

receive a sliding foot bearing t.he shade, which is thus 

made adj ustable aroull!l the lump.  

INDICATOR FOR BA1'H ROO;VIS, ETC.­
Henry 'rate, Yerplanck, N. Y .  This  is  a device for i n� 

dicating to one o u tside when a bath room or other 
apartmen t for general UFC is  occupied or vacant� the 

invention cover ing a novel constructlou and combina­
tion of part., the deVICe be1l1g operated by the move­

ment of the bolt. 

STIRRUP LEATHER STAY. - Jesse D. 
Padgitt. Dallas, Texas. This i s  a stay designeu to 
enUHe the stirrup to hang in proper pOSItion for i n scr� 
tion of the rider's foot in monnting, and iEi U�i3haped i n  

crOSH section to receive t h e  stirrup cross bar and pro­
vided with a loop on i ts convex side at  the bottom for 

the stirrnp leathcr or strap. 

BOO'l' LEG S UPPOR'l'E R. - H arvey G. 
Booz, Doylestown, Pa. This i 15  a bar, preferably made 

of sh('et s pring metal. curvpd for a portion of its len,gth1 
and made of two sections pivoted together, adapted to 
be insertE'd i n  a side pockpt of the boot leg, with it!':1 lower 

portion engaging the sole of the boot, to preyent the leg 
of the boot from 8agging down or wrink l i n g  at the 
ankle. 

BARRRL S'l'AND. - George P. Pearson 
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1. Platc in col ors of a mouern dwelling of pleasing 

desigll at West End, Chicago. J.  De Howarth, 
architect, Chicago. Floor p l anfl., perspective 

view, sheet of detai I s, etc . 
2. Elegant colored plate showing pcrsprctiYe view of 

a $1,400 cottage at Chicago. Two floor plans, 

sheet of detail., etc. Architect J. ilL Young. 

3. Dcsi,gn for an cntrance hal l . 

4. An attractive dwclling at l-io l lis,  Long Island, 

erected at a cost of $6,000 compl ete . Perspective 

view and floor planf-:. Hchwictzer & Diemer 

architccts, New York. 

5. A neat looking cottage at Humboldt Park, Chicago . 
Cost $3,200. Photographic perspective view and 
two floor plans. 

6. A col on ial hOllse erect{'d for ;\Ir. C .  A. Hutchings, 
at )'fontclai r. ;>. J. Cost $5,000 complete. Floor 
plan� and pp-rs pective elevation� 

'. A Flemish cottage erecteu i n  Phi l l a  Park at 'Vaync 

PIl .• at a cost of $;;.800 complete. Perspective 
view and floor plans. 

8. A house erected at E l m  Station, Pa., at a cost. of 
';\200. Photographi c  pers pective view and 1Ioor 
plaus. 

Youngs, 'Vest Camp, N. Y. This typewriter, i n  which 
upper and lower case and special type chnracter:;< may 

be nse() at w i l l , is capahle of rapid man i p u l ation by 

one hand of the operator, is  comparati vely noi8cl('�s in 
action, find gives an unobstructed view of the charac· 

ters as they are made, thns permitting of tha detection 

of errors and tbe verification of the work as i t proceeds.  

9. Perspective e levation and fioor plans of a hand­

some cottage at South Orange. N. J. Charles B. 
Atwood, New York, architect. Cost $13,000 
complete. and John A. F08ter. Attica. Ind. This invention pro­

vides simple means whereby harrels, etc., may be held 10, 

on suitatly arranged supports secnred to a store 

counter, so that they may be read ily swung from under 

Engraving showing a block of economical brick 

houses erected at Philauelphia, Pa. Cost $�,OOO 
each. .J. lIT. Stiller, of Philadelphia, architect. 

Floor plans and perspective. 

Agricult u ral . 

CmIBINED COTTON : CHOPPRR AND 
CTiI.TIVATO R . -Thomas E. Anderson , �[emphifl., Tenn. 
On the under side of the frame of this i mplement are 
sccnred two converging beams carrying f'crapers at 
their forward ends and transversely al igning harrow 

teeth adjustable verticall y ; and ou the under "Ide of 

the rear end bar of the frame aTe secured ('ultivator 
blades of the I � elk's foot " pattern . On a shaft rang­
ing longitndinally of the frame, rad ial urms are adj ust­

ably monnted carrying hoe bl ades or cutter s, the "haft 

being operated by gearing from the rear wheel � .  

the counter to a d m i t  of ready access thereto when 
desired, a pecul iarly arranged cover being adapted to 
antomaticall y  fit over the barrel as i t  i s  p ushed in 

place. 
ADJUSTAIU,E CROZE.-William Kampfe 

and fToseph Nagengast, Bayonne, N • •  J. ':rh l S i s  a coo� 
per's tool designed to be i nstantl y auj usted to fit 
various sizes of barrels, casks, and similar receptacles. 

and be very efficient i n  operation while simple i n  con­
strnc tion . 

B ABY 'IV ALKER AND PROTECTOR . ­
John S. l n·ine. Charlotte, "K . C. This is a "hield or 
jacket made of papie,. rnache, wood p u l p ,  or �imi1ar 
material, i ts u pper portion designed to snngl y  fit the 
body of the child, while its l ower porti o n  is flared or 
formed into cone shape, to extend outwardly from the 

feet and form a solid 8upport, t o  assist the infant in 

CORN HARVESTER AND HUS KER. _ learnin.!!; to walk and protect it, from injuries. 

Leonard G. Youngs and Reuben RiChardson, Grant SPINNING Top. - Art.h u r  Alexan dre, 
Park , Il l .  This devicc comprises a whee led frame for Paris,  France, This invention relates to tops srnn by 
travers ing the field and carrying spi ral l y  and longitud- n screw engaging a nut within the top. and pro\' ides 

inal ly grooved roll� for ,grasping the corn husks, an the top w i th an attached slee\'c, whirh not only ser\'(�8 as 

elevator for carrying away the husks, mechaniRm� for a,handle by which the top may be hel d while withdraw­

grasping the stalks and directin� them to thc ro11 8, a ing the screw to set the top i n  motion� but al�o permits 

statiopary bar against which the stalks strike and are tb" top being held in any position while spinning. and 
releato:,ed from the husks to fall into a chnte leading to a without retarding its nlotion . 
wagon. and suitable operating mechan i "ID, wherehy a '  MUSICAL SKIPPING ROPE HANDLE . ­
great saving o f  time and lahor i s  attained . 

.John N. Pringle, Bellevil le, Canada. This invention is 
HARROW. -1\farion M. (·tri meR, County an improvement in that claes of devices in which the 

Line, Tenn. This harrow i s  formed i n  h .... o RcctionR, handle has a cogged or toothed wheel, and a bar swin,g­
and m.ay he worked both ways, as the teeth have a iog on t.he handle i8 connected with the end of the rope, 
proper cnttinj;! edge either way : one section may 11e and haR a spring tongne for en gaging the wheel� so 

r,) lded npon t.he other when a light d raught is desired that as the bar revolves, it. spring tongue produces & 
0, r. he "co.t io". may be rletacheu anu useu separatel y. rattling sound. 

11. Perspect.ive and floor pl an s of a Lllkc Side cottage 

a t  lIiinnetonka, ;Vlinn. Cost about. $4,000. W. 

H. Dennis, architect, :Minneapol is.  
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m aehine, i l l ll�trHted.-An improved hoiler for 
power amI heating, i l l tl�tratpd.-Hesi8tance to 

fire of W00t1 posts.-An improvrd door spring, iI­
I Il s;trHt('d . �An nnprovc(l hot air furnace, i l l ul"� 

trated.  --The Tay l or 1 0  old sty le " roofing tin . 

�rhc Hcieutific American Architects and Builders 

Edition i s  issued monthly. $2.50 a year. Single copie8, 

2.5 cents . Forty large quarto pagcs, eqnal to about 

two hundred ord inary book pages : forming, pr&cti. 
cal l y, a l arge and splend id MAGA?:IN'E OF ARCHI'rEC­
TURE. richl y adorned with e l egant plates in colors and 
with tine engravingl', i l l n strating the most interesting 
example. of Modern Arcbitect.ural Constructi on and 

allied snbjects . 
The Ful ln ess. Richtiess. Cheapnes •. and Convenience 

of this work have won for it the LARGEST CIRCULATION 

of !lny Architectural puhl icati on in t.he world. Rolcl hy 

1111 newidealers. 
MUNN & CO .. PURLISHERII, 

361 Broadway. Ne\\ York. 

" How to Keep Boilers Clean . "  Send your address 
for free 00 p . book. Jas.. C. Hotch kis::I. 120 Liberty St., N. Y. 

Billings' Double-acting Ratchet Dril ls .  Drop Forgings. 
Bronze �'orgings. Billings & Spencer Co.) Hartford, 
Conn. 

Split Pulley" at l ow prices, and of eame .trength alld 
appearance as Whole Pulleys. Yocom & Son's Sh afti n g  
Works. Drinker St . •  Philadelphia, Pa. 

Rubber Beltinq, all sizes, 77� per CCllt from re,�U lar 
list. A l l  kind� of Rubber (; oo d �  at low p rices . .  J o h n  \V . 
Buckley, 156 South St reet, New York. 

"ranted to Purcha!'c-Patent.s for cutting p liers aud 
hand vises for telegraph mms. A d dress D. N .• care 
l\fllnn & Co.,  ;)61 Broadway. N ew York . 

Guild & Garrhmn . Brook ly n , N. Y., mannfactul'c 
steam pumps. vacuum pumps, vacuum apparatus. air 
pumps. Hcid blowers, filter pre�s pnmp�, etc. 

For low price,fj on Iron Pi pe , \"-al \,cs, Gates, F l t t i llg�, 
Iron and Brass Castings, and Plumbers' �uppi ies, wri te 
A. & W. S. Carr Co .. 138 and 140 Cen tre �t..  I\�ew York. 

Thc best hook for electricians Hnu begillnel'� In l�h'c­
tricity is " Experimental Science," by G eo . :\'1. H o pk ins. 
By mail, $4 ; Munn &'; Co., publ i s h ers, Sf)] Broadway, N. \�. 

Advertising fOJ' Prof". Trade j omna l s H spec ial ty . 
Mr. WeHtern's system saves t i me and money. rren yean� 
experience . Rest of referen c es.  Man ufacturers ' A d v .  

Bureau, HI L iberty 8treet, New York . 

An experienced bUFiness man and eu.gi lleer, experi­
enced in  steam and electrical m atters fl n ct  an expert. in 
general mechanics, is open for an en llagement as mana­
ger of the New York business of 8 0 m e  manui'actur i n J! 

concern. �ly age is forty-two. Salary ex pected fair. 

Address ::\Ir. 'Vood. care �ci entific American officf'_ 

$250 for inventIOn to nti l i ze rise and fall of tides for 
at feast six bours to exten t  of at least three horse power. 
$2W for an in expensive dev i ce to denote hygienie con­

dition of air in a room. J�imit. A pril I ,  ]891.  For details 
and particulars address J. A. Woodson, Pre s i d e n t  C a l i ­

fornia Mnseum Association, �acramento. Cal. Note­
Inventors to retain all their rights. 

�Send for new and complete catnloglle of �cielltlfi c 

and other Books for sale by Munn & Co . . ;-)fil Broadway. 

New York. Free on appl ication 

NEW BOOKS AND PUBLICATIONS. 

STEEr, SQUARES AND 'l'HEIR USES. B y  
Fred . T .  Hodgson. Ful ly  i l l ustrated .  
New York : T h e  I nd ust.rial P u blica­
tion Compan y. 1890. Pp. 80. Price 
$1. 

T h i s  i s  nominally Part II. of M r .  Hod gson's well 
known work OIl the steel square. It i s in real ity com­

plete in it�elf and is a supplcment to the original 
volume. It descflbe, the application of the squ are to 

carpentry , joinery, �hee't metal work, cut stone and 

brick work. A1 thon�h the subjects treated coyer a 
'wider field� the new book is 8F1 compac t  as the ol d , and 

should be in the hands o f  al! workm en illh'rested in 
laying ont \York by the steel 8qI1 3 1'('. 

MICROBES AND 'l'HR MICROBE Kn,1,HR. 
Bv W i l l iam Rad am. New York . 1 8f!O. 
Pr. xi i i ,  3G9. P rice $3. 00. 

The genu theory of ui�enses i� treated aud i l 1 l1 � tratt'd,  

quite profn�cl.Y by th e  author of th iS work, who�(' cl ai m  
i s  that i t s  contents are nniqne, that the theory he 8el� 
forth i s  new and that the proofs o f  its trnth are forct'-
ful. It w i l l  doubtless be of intere"t to sc ienti � ts and 

phy�icians, 

SUGAR A ;>ALYSIS . Bv Ferd i n an d H. 
\V i ech ltlann.  New York : .John \V i l e y  
& SOilS.  18!JO. Pp.  vi i ,  187. Priee 
$2. 50. 

This very practIcal work i s  devoted mainl y  to the 

commercial ana}y�i8 of sngar, inclndmg' Flampl i llg. hy­
dromctric work and polarization. Excellent tnble� of 
specific gravity, the determination of dextrose, del er� 
mination of Imvnl ose, etc., give i t  a standard and real 
val ue' . 

l\1INR ltAL SPRINGS AND HEALTH RE­
SORTS OF C A I,IFORNIA With a COIll­
plete c h e m i cal analysis of every i m ­
portant mineral water i n  the worl d .  
A prize essay by \Vin slow Anderson,  
1\1. D . San Fran c i sco : Th e Ban­
croft Company. 1890. Pp . xxx, 384. 
Price $1 . 50 

rrhis work is u. pr i ze est;ay \Vrittell under HlP auspicep, 
of the Meuical Society of the State of Cal ifornia, anu i t  

contains a large amount o f  matter intcresting to pro­
specth'e California tourists. The analyses of th e 
mineral waters give it Rpecial val ne . The i l l u strations 

are charnr.t.erls t ic and hring out forclhl y the ff'atll res 

which they i l l ,,"trnte . 

� Any of t.h(' nhovt' hooks may he purchased throngh 

this <1ftier. SPllfI for ]If'W hook (latal og-He jnl'lt pn b 
lished. 

Addre •• MUNN & Co., 361 Broadway, New York. 
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H INTS 'f0 CORHESPONDEN'l'S. 

N a lD e ll  a ll d  A d d r e 8 11  m ust accompany all letters, 
o r  no altent' o n  Will b e  paId therero This IS for our 
lnformat!on, and not for publication 

Ke (ere l l e e w  to former artIcles or answers should 
g1ve date of paper and page or number of question . 

I n q u l rl e llJ  not amm ered 111 reasonable tIme should 
be repeate d ;  cone8pondents Will bear III mllld that 
Borne answers reqlllre not a little research, and, 
thollgh we endea\ o r  10 rep l y  to all. either by letter 
o r  I n  th18 departlllent. each m uEtt take his turn . 

S p e c i a l  \V rltt e n  I II 'ormll l l o ll on matter8 o f  
persona l  rather than gent::fB ! lllterCst �annot b e  
expected wlthollt remllUeratiOll 

Sclen l i ll c  A rn e rl (' a l l  S U I ' p l e m e ll l. referred 
t o  may be llad !It the oUlce. Price 10 cents each 

H o o k  .. referred to promptly s upplied on receipt of 
price 

IlI l ll e ra l .  sent fo r  exammatlon should be distmctly 
marked or labeled. 

(2558) 'V. H. asks w here to get a book 
on steam yacht h u l l  bll l ld mg. both I n  wood and s heet 
metal A. \Vc can s u p p l y  Y O li \\ ! t h  . .  � LC,tm Y achts and 
Launches, 'rhell  ::\Iuchlllery uud :\[ana�t mellt, " by Kun­
hardt. Puce $3. 2 .Are Ir011 h u l l s  better than \\ OOU 
for fresh w ater '. A .  No. 'J. Is steam cheaper 
than electriCity for plOpel l l l1g a boat ? A Ye,. 4. 
Which IS the best plOpel l er for s peed-a tbree or four 
blade ' A.  Prubably a three blade propeller " hetter. 
;) . J� a five hore:e pO\\ e r  en[? llle too heavy fOl a 23 by 5 
foot hoat <, [f s o, what IS the propel ::;lze cn�ll1e to 
tillH' .. aId UOllt 12 to 14 nll l c� PCI hout " A. A two 
itUbc po\\ cr  eng-me f::hollld be b i g  cnong!":.. You cannot 
gel lS ll c h Digh !S peed {i 'Y hdt 18 the fastest t Ime ever 
made I n  the UnIted S'ltes by n 25 foot steam yacht ? A. 
T lwrl' 18 no Icl iable record A n j  thIng over 10 m i l e  .. un 
l iuUI  \\ o u l d  be velY fust. 

(�559) M. A. T. asks (1) how to transfer 
photographs to glas!:"! a11d \\ hellier Oil  or \\ ater colors 
should be uscd. A Sec fn l l  d i rection::; III S C I ENTH'1C 
AMlnucAN S U PPLE'IEN·r,No . 657. 2. \V I I I  �as " a fras used 
freely a� a teet for II tle .. h l educel' h'llln one I n  good 
health 'f A 'Kot nnle8!:"1 llsed III cxce .. � .  3. \Vhat Ol gan 
WQu l(l u bc l I kely to affect Ihe mo<t ' A Po<s l bly the 
hlam 

(2560) I. E .  asks :  Is t h ere any composi­
tIOn whIch can be eIther nu;\ t(>(l by a gentle heat or by 
ImmerSIOn III ale ohol 01 lUI pen t i ll c  Buffic lently to u l l o \\ 
of Its bemg r u n  IIno a m o u l d  alld x l l o \\ cd to cool or 
evaporate. t h u s  beconuug "Ol l d l th:cl aga i n ,  thereby an­
�wertng the p(1rpo"e deslrecl 9 A. \\Th.-n IS  called pure 
gum I n b hcl , \\ h l ch is l igh t l y  \ I I IC:llllZed, CllU be pressed 
hot II lto t ll l c  cout('d mould:o:-,  ann bj' a longer heating 
w l l ! ,  to  u. consldCJablc extent, l etam the shape. 
Othen\ I'"'e for a temporary p u rpo�c pnllter'1'j roll COUl­
po .. iuou (8CC query 242'i) Ilu�ht all�\\ CI.  

(2561) '1'. B.  C. asks : Can you give in 
y o u r  correspondent'::;  c o l u m n  a rece i p t  f o r  cleantng 
IJl unt oil 1 I li'; lde \\ OOd\\ Olk othel  than sand papeIing ? 
A. R I l I n l n g  I S  often u s e d ,  the palllt  bCillg scraped off a s  
I t  m e l t s  nnder the fi,llne o f  a b l a !!' t  lamp. llry wa::;hing 
With call s t l c  soda o r  pota�h dl�Solyed III \Hllct afld 
l inck, nrd, tf nece::;sury, with hme or WhItillg. 

(2562) A Con stant Read er asks : Please 
tell m e  the COmpOSItIOn of cellulOId . ... <\. It 113 1ll gen ­
e l a l  terms an l ll t Imd,te mlXLtlrc of ll l troccllulose and 
camphol. ] t  IS  de8Crlb�d III a n s wer to query 996 2. 
18 that composltlOll \\orkeu u nder patent ·, A Yes. 
3. How to unlle It. A. A speCial cem ent IS  .old for the 
pllrpot:c. PO!:"lslbly heat nnd pressnre might answcr 
yOll r  pllrpo�e. 

(2563) E. G. H .  asks : 1 . What cau ses 
sal·ummon iac bat reTies to polarIze ? A T he depolarlzer 
( hl11oxl(ie of manganese) I �  a sol id, and works VelY 
tllo\\ !y .  ;! Does In reu l l ty the POSlt!\C I)rn .. h of a dy­
namo h.n e more to do thun the negatIVe ') A. No . 3 . 
'VII I  a dynamo genet ate c Ui re n t lll ll vac u u m ?  A. Yef;; ; 
ai r  has 1l0thll1g to do \\ lth I ts  actIon. 4 Can a chemIst 
tl l�tl llgl1 lo;:,h  hl1man b l o o d  from anllual blood ') A.  Not 
With certalJ1ty. 

(2564) J. B. W. ask s for a receipt for 
making C h <Hll O l "'  �klll  (or leathe l )  a condur-tor of eJ {'c­
tr lclty. A. MObtel1 \\ Ith �alt \\ ater. or  thorough l y  1I11-
pr(�gnate \\ I th fine gl ,lphlte  \\ e l l  l ub bed Il  • .  

(2,165) K W asks : What is  t h e  compo­
AltlOn o f  o;:,mokcle ..... gnnpo\\ der " A. A n u mh er of such 
haH� been I ll v (> llled Somctlmes the slibstltutlOn of 
UlI111101111l1ll ll I tI ate for IJotaf;,�lU m n I trate IS the basi s .  

(2,'j()fl) L. A.  W. asks : What is the COIl1-
POFI l tlOll  o f  fl magneQlltm flash hg-ht powder \\lthont 
chlorate of po tash ? 
A. Magnp::; l tl lll . . . . .  

Permauganate of p o ta,,-sium 
PerOXide of bUl l U m  

4 0  p e r  cent. 
40 . . 
20 , . 

(2567) A. A. as ks : 1 . Has the soft i ron 
\\  I I  e of the fil  mat ur<' core o f  motor to be o f  one length ? 
A. Lt 18 I m material whethel the 80ft Iron wire o f  the 
allnat  H i e  li'l o f  a s mg!e p l C c e  or a numbe r  o f  p l C c e s  2. 
1 .. �he l l ,lc varl1 l � h  gum -.:hel lac  dI�solved in alcohol ? A 
YC<il. 

(2568) M. P. asks :  What decision was 
taken at the meeting appo l llted by N. Y Postmaster­
Ger,eral, III Wa.h lllgton. D. C . on Octo her I, about the 
letter box wanted for d \\ el l l I1g::; ? A .  No decl�lOn as 
yH. 2. \\'rhat Dletal and what matetial are DOD-con­
ductors of heat ? A .  No metal ; qUIckl Ime and ZIrCOIl lU  
are amon!!; the best .  3. I have a deVice for  ruled b l ue 
papt'r, very SImple; how can I proceed to have some 
profit of it ' A .  Patent and advertIse ; we should not 
look for a large profit. 

(2569) J. A.  C. writes : 1 .  I am u si n g  
water i n  m y  house from a hoi l 1 1l g  spr11lg (cold).  and it 
coats the tea kettle With a depOSit of lime or somethmg 
of that natu re, and 11  is now almost half  an Illch thICk, 
and I fiud It difficult  to remove Ho w can I remove It 
and how keep i t  from gat h c l l n g  8 galll If poss i b le ? A. 
You can lJurl fy I t  by addlll g  to It �ome l Ime water. De· 
tt'rInl1le b y  ex perl lller:t how m ilch lfl needed. This 
;ul d l t l OlI  w l 1 J  prod ucf' .l \\ h l te lJreclpitate and WIll carry 
down al l t1w how. The I,ster Illust then be allowed to 

J citutific !tutricau. 
,ettle and cleul. 1) 0  I t  a barrelful a t  a tIme. Onc� you 
detel m llte tht� rl,!;{ht amollut to l It;e per b�trreJ, the prl l l ­
cipal \\ 01 k IS  done. 2 .  Do you comnder Imch water un­

heal thy fOl one to drl llk ' A . It I" dIsputed. We w­
cltne to the beltef that It 18 nol necessarily injurious. 

TO INVENTORS. 

A n  expenence of forty years, and the preparatlOn ot 
more than one hundred t housand apphcatlOns for pa­
tents at home and abroad. enab l e  us to understand the 
laws and practlCe on both contmonts, and to possess un­
equaled faclhtIes for procurlng patents everywhere. A 
synopsIs of the patent laws of the Umted States and all  
foreljln countries may b e  had o n  a p p l i catlOn, and persons 
contemplatmg the securmg of patents, eIther at home or 
abroad. are mVlted to write t o  thIS office for prices, 
whIch are low. m accordance With the times and our ex­
tensive faClhtIes for conductmg the bUSIness. A ddress 
MUNN &; CO . office SCIENTH'IC A MER ICAN, 961 Broad­
way, New York_ 

INDEX OF INVENTIONS 
F o r  which Letter .. Palent of the 

United State8 were Granted 
October 28, 1890. 

.lND EACH BEARING 'rHA'r DA'rE. 
lSee note at end of I t s t  a b o u t  copies of t h e s e  patents.] 

AddmlZ mach me, J. I I .  Schnarrenberger . . . . . . . .  439.431 
A d vertlsmg deVICe, H. A .  Snyder . . . . . . • . .  439.3.!9 
A I r brake, Ii', J .ansberg . . . . . . . . . . . . .  4:m,528 
Au slup,  n avurable, P. \V. Nah l . . . . . . . .  '3�.421 
A larm. See B u rglar alarm. tflfe alarm. 
A n k ylOSIS, appara.tus for treatment of, J .  E. 

H.uebsarn . .  . . . . . . . .  4..'in,�55 
Antl-Corrosive c o m pounds. manufactufmg, Hel· 

bu, &; Berthnll . . . . ,  . . . . . 4:19X,o 
Ash Pit gravi t y  trap, E '1\ H arriS . . . .  439 Uli 
A t mospheriC engme, 11--'. M. \V lderm.\n 419,432 
Axle beann61. car \V . •  1. BI ewer . 439.3 .. U 
A x l e  box l i d ,  car. \V. S. F. D1I10n . . . . • . .  . • • 4.1!1 i4ti 
A x l e  l u brICator, J. J. Stever 4.i!J.207 
A x l e  l u bT l cator, car. I. Barker . .  . .  439.�14 
Baking powder or preparatIOn, C. A. CatlIn . •. 4i9.�6j 
Bah OJ.! press. A. W ickey . . . . . . 131., ,)3;. 
Band cutter and feeder, R. te. Dorton . . . . . . .  4.)!l.-tOO 
B a n d  c utter and feeder. W. H. Izard . . .  4d9,277 
Band cuttmg and feedlD� mechamsm, Dorton &. 

Knl e  . . .  . .  . . . .  . . . . . .  . 43g,48!1 
Ral . See Cutter bar. 
Barrel com preSSlnfl mach m e .  M .  A .  Hamilton . . . 4.m."27{ 
Barrel h eadlng m ac h m e. \V. G l ader . . . 4 .... 9.241 
Battel l e�. apparat ns for transferrmg e lectriC COlr . 

11" G. Cormng . . .  • .  . 4.39.237 
Battenes. porous C u p  for galvamc, C. A. Russey . 4c:.!1,;,16 
Batt�ry. See D r y  battery. Secondary battery. 

Secoudary electnc battery. 
Battery p l ates. makmg storage, M o rrison & 

S c h m I d t  . . . . . . . . . . .  . 43'1.416 
Beal l n g .  anti-frictIO n .  T. 'rrtpp . . .  4:i9.2S;{ 
Bed. fol d l Tlg. G. A. Garlhnd . . . 4.19.J48 
Bedstead. cabmet o r  fol d m u .  W. P. Tracy 43!I,444 
Bedstead. fo l d i n g'. �'. N. Potter . . . . . . . . . . . .  . . . .  4 i9.&;)4 
Bel l .  B E .  Vaughn . . . . . ' .  . .  . . . . . . . . . .  43Q.6U 
B el t .  el ectriC. J. 11'. Ji"lelds . . . . . . . . . . . . • . . .  4�!I.H7 
Belt,  out " ,!!. J H l fshfeld . . . . . . . . . . . .  . 419.244 
BeltlDl!.  maciane.  G. F'. Page . .  . . . . . • . . . . .  . . . . 4,')9.282 
B i C v c l e, G. B Durkee . . . . . . . . 4.19. 129 
B I cycle.  fl. HarrIOtt . . . , .  . . .  . . . . .  4.1\),4UO 
B i cycle.  safety, G B .  Durkee . 439.128 
Bo,trd. See l1� n d  board. ironmg boa.rd. 
Board cuttmg machme. J. B.  Burre l l  . . . .  
BOller. See ::.;tearn b o i l er. 
BOller feeder, automatIc steam. B .  DevlIn . . . .  

Boot 0 1  shoe n a l i l r.g machme. rr .  BrmIng . 

Boot or s hoe polIshIng mach me. H. Pederson . 
Box See }1"""'are box. J ournal box. 
Brake. See Air brake. HOlStIDg machme brake. 
Brick machl D e .  r-t W DaVIes . • . . . . . . . . . . 439 .122 
Brick machme. W J o h D son . . .  . . . . . . . . . . . . . . 43!l.158 
Brotler s u p port, E H. A h rens . ' . . . . . . . . . . . , 4lH.569 
B room. J II. Bnnkop . . . . . . . . . . . . • • . . . . . . . . . . .  439.4iO 
Buckle.  J Reed . _ . .  . . . . . . .  . .  . .  _ . . . . . . . . . . . .  48!I,2.';4 
B u c k l e .  D. L. S m I t h  . . . . . .  . . . . . . . • • . . . . . .  43H.H6 
Buckle.  backband, C. A . 1'hurmon d  . . . . . . . . . . . . . . .  4A9.H3 
R m l d m lZ .  tOl nado·proof. D. Blanchard . . . . . . . . . . 439.3H 
Hun.dar .darm. J .  J. G n ffi th . . . . .  . . .  . . . . . . . . .  . 439,503 
Burnel. See Gas burnel . Vapor burner. 
BurD el" A .  F Rem ho l d . . . .  . . . . . . . . . .  ·t.�9.560 
B urrmg m a c h l l1e.  F'. G. Sargent . . .  439.Ul4 
But ter punfYlUg a pparatus. A. F. 'fhayer • . . .  439.3lO 
Butto n h o l e  stnps. makIng. Lyon & L l l h n/orston . . 439.41:3 
Button setlm/;! mstrument. �� H. RIChards . . . . . . 4:{9,G04 
Cab door h a m !lDg' device. C. G l en cross . . . . . . . . . . .  439.143 
Camera See Photo2'rapluc camera.. 
Cant hOOk. 1:1'. S Postal . . . . . . . . . . . . . . . . . . .  . . .  439.553 
Cant hook. J. WattWll . .  . . . . . . . . . . . . 42n. 1315 
Car a n d  all brake couplm,ll, W. H. Thresher . . . . . .  43R2hO 
Car butler. S. W A shmead . . . . . . . . . . . . . . . . _ . . . 43\) • .>38 
Car. cm de r. C. B o c h k o l tz . . . . . . . • • . . . . . . • • . • . . . .  439,465 
Car c o u p l t !H{  . . J. B o n d  . . . . . . . . . . . . . . . . . . . . . . 48.J,,,,19 
ear cou pl ing, it. M Chesney . . .  . . • • • • . . . . . . . . . .  43n.2h9 
Car cou p h nll, J. E. Clar k  . . . . . . . . . . . . . . . . . . . .  4::m.47ti 
Car cou p l I ng. J. M Hallerty . . . . . . . . . . . . . . . . . . . . . . . . 4H9,242 
Car cou p l mg, G. R. T.lewls . . . . . . . . . . . . . . . . . . . . . . .  4 {9.4l0 
Car cou p l I ng. J. Il\ Powel l . .  .. . . . . . . . . . . . . . . . . . 4.{9.42� 
('ar coupling, S. H. Itat h o u r n  . . . . . .  . . • .  . . . . • . • 4.{IJ.55S 
Car couphng. B Ro wel l ..,.. . . . . . . . . . . . . . . . . . . . .  43!J.nh.t 
Car c()u p i l nlo!.  E IJ. V � J;! n ter . .  . . . . . . . . . . . . . . . .  4.,!J.448 
Car. electnc rai l way motor. E. \Vagem a n n  . . . . . . 4 19.58.t 
Car h e<�ter. rmlway, W. C.  Baker . . .  . . .  . . .  . 439.287 
Ca,r he3tm� a p Pul atus, H. G. Chase . . . . . . . . . . . . 43Q.26...'; 
Cllr. ral l wM Y . W. II. J acoby . 439,41J4 
Car I e p lam ng a n d  de-ral i l O ll  deVICe. S F Cl o user .. 43tJ.291 
Car �Pl l Oj.!S and rneaIl �  for l"tor l fl ll  air. means for 

regulatmg t h e  e l ast lCtty uf. U. M M m toll . 439,3C2 
C.tr SWitches. m echamsm for o perau og' stleet, 

W .  A .  I.ee . . . . _.  . . . .  . .  . .  4:1�.3il4 
Car. ve�tlbule. J. J. Kt rkh am . . . . . .  . 4.{9,;)23 
Car w h e e l ,  II. �'. M a n n  . . . . . . . . 4',9,3.'1.'; 
Cars In tram. power gearIng tor. A R. Cavner . . 4:lQ.1U8 
Cars. t ro l l e y  Dole for el ect nc. Ho wel l  & G a l l o n  De 4=3�.HI2 
Cars, welgil lng attachment tor. C. H. \\ a n a m aker, 

4&�l,215, 4 m.217 
Carbomzmg chamber. T. A Edl�on . . . . .  43!1,3Q )  
C a r d m g  e n g i n es. m e c h a m s m  f o r  strI P P I n g  t h e  

trav e1tn� ti a t s  o f .  Dobson & B rom l l e y  43!J.12H 
C'.ud l n g  m a c h m es, automatIC w m dmg attachment 

tor. McAfee & Loback . . . . • 4:19.542 
Carpet �tretcher. F .  H. Rundel l . . . .  . . . . . .  4 l!J.327 
Carna!!e, c h i l d's.  W. II.  Newton . . .  . .  43G.3!r.l 
CarrIage w heel!S.  journal for, 'r. Clements . . . .  439,113 
Carn el See l-� u n  carner. 
Cart. road. O. 1..1 M uench . . .  . . . . . .  . . • . 4&).541 
Cart, road. W. M. Ward . . .  . . . . . . . . .  . .  . 43U 218 
Case. See Pocket case. Sacramental case. Sur-

gical case. 
Casl O ll  8 p l l ttel" B. Masseth . . . . . • • . . . . . .  4.��).lG7 
Caster, J.  P. NessIe . . . . . . . . . . . . .  43'J.546 
Ca�tIng pipes and cylinders. mould for. G raham, 

J r , &; Graves . . . . .  . . . . .  . . . .  4 1n.ilOl 
Cha m .  d rive . C H. Brampton . . . . . •• .  43!l,4W 
C h air.  See O perating chair. 
C h eckreIn h oo k. 1 I. B Madden . . . , . . . . . . . . . . 429.357 
( ' h romatlc p i t c h  pIpe.  C. H. Congdou . . .  . . . • . . 439.1 1;'; 
C h u r n .  H. \V. Parsons . . . .  4.m.;)4!� 
Cigar cutter.  J. H. Bowen . . . . . . . . 43H,�20 
CIgar cu tter and m atch safe. cum b l n ed. 'f. Dalton 4 m.481 
CIgar stum p receptacle. W F . • . I r. ,  & G .  C. Smith .. 43n3{)1J 
Cigarette mac h i n e. P. Vau�el le  . . . . .  . . . .  ' . 439,615 
Clamp See Sewlllj! maclune clamp 
Clasp.  See Corset cla�p. 
Clasp, A .  H. Bart l e y . . . . . . . . . . . . . . 4&9,288 
Cl eaner. See Horse cl eaner. "Ilmdow cleaner. 
Clew thlmbles. machme for makmg, J. T. Ham-

bay . . . . . . .  . .  . . . . . . . . . .  439,350 
C l i p  See W h iffletree c l I p .  
C l o c k  bell,  A. C. Sanford . .  . "  . . 4HG.191 
Clothes Pill , G .  W_ McCord . .  . . . . .  , . 4.1!J.2ilO 
Clutch,  electro-magnectlc. C. iI. Veeder . .  4·1!J.213 
Cl utch. frIctIOn. C. I .  H ague . . . . . . .  4iru.504 
Goal. aDDaratus for re rlJ OVlllll piles of. J. M. 

Dodlle . . . . . . . . . . . .  4,19.487 
Coffee and preparing the same. dry extract of, H. 

BaroUe . . . . . . . .  439.�18 
CotTee h u l l er. and pohsher. W. A. Dleseldorlf . . . . . .  4:19.485 
COlD settlll2' T. If. Gaynor . . . . . . . . . . .  4:3H,13<) 
('ol lar. breast • •  J. Sterett . • •  . . . . . . . .  4·{9.206 
Col l ar pad. horse. R. H. &; J. Morrow . . . . . . . . . .. . . 439,539 
Comb See Cu rry comb. 
Corn,  deVice for preparing lireen . L. M .  Thomp-

son . . . . . .  . . . • . . .  439.fl8:! 
Corset claop.  A llen & Dool ittle . . . . . . . 43� .231 
Corset ChiSP.  D C. Cole . . . .  . . . . . . . . . . . .  429.AAf) 
Cosmetic.  A Bosse . . . . . .  . . . . . . . . . . . . . .  4a9. 10l 
Cotton cu p per. R. R. Pace . . . . . . . . . . . . . . . . . . .  . . . . .  4:{9.11t-i 
Cotton press. F. L. WhIte . . . . . . . . . . . . . . . . . . . . . . . . . . . 43lJ,617 

Cou phn�. �ee ( ar couphng. Cal and a.Ir brake J Mauuer. curner. f,;. HutteI 4.��.�JH 

l'ra��� ft flXl ki�hi l l  cO�P����.
. .  . .  43�.�ti4 Mat��lH�d{e, PlDc

.
u s h l

.��. an � . • �rap. co wblDed. 1-1 4�9.46j 
Cralle.  t rav e l i ng. C. Oavy . . . .  . . . . . .  . . . . .  4�.483 M easure l O dicator. l i q UId. '1'. Hipwell . . . .  . .  439.!iOs 
CredIt � l I p  t a b l et. E. Seyfarth 439,434 M eats, C U 1 l ng, J .  H. Green street . . . •  . . . . .  . 439,14" 
Cru s her. See Ore crm�her. M etal wheel a.nd manufacturmg the same, E. P. 
CuM hol der. A A. Lomont. . . 429.29g r.y n c h . . . .  4.19.41� 
Culti vator. �� E. B lack man . .  43H.S40 M eter. See KlectrIc rueter. 
C u l tIvator, II S .  Bri n k . .  . . . . . . .  . .  4;{� •• 4h9 M ICroscope, cOIll-control led, A. W. & A. H. Roov-
C u ltivator, e t c . strawberry, I.  D. Carpenter 4aH.4'i4 er� . . . . . •.. 4.)3.189. 439,lIlO 
C u p  See OI l  dri p cup.  Ml lk  c a n s ,  etc . •  Rafe f o r .  H.. H. RICker . . . . . . . . . . 489,fi();) 
C n rry comb. 1'. S Sherman . . . . . . . .  439.435 M I lker, p n a u matl C .  J T. Pomeroy . . .  . .  • • . . . . .  439.552 
Curtai n stretch e l . 1'.lce • •  1. G l l ray . . .  . . 4!l9.2i2 Mill.  See Roller m l l l .  
Cut-out. t n e r m a l .  C. Goddard . . . • •  43!-l,3�8 M w eral o r  metaillc matters from t h e  l i q uids i n  
Cutter. S e e  Band cutter. CIgar cutter. Feed w h ich they are suspended. process of and ap-

cutter Pipe cutter r:rhread c utter. paratus for the separatlOn of finely diVIded. 
Cutter ba[\ L. W. Holland . . . . . . . .  . .  • . •  43<,).276 Ne w bery & Vautm . . . . . . . . . . . . . 439.1';' � 
Dam . A .  K i r k  . . . .  . .  . . . • • . .  4 )9.522 M o u l d i n g  machine, sund. T Scherf . . • . . . . . . . . . . 4·{9.4{0 
Dental heater. electro, L. A .  Faught . ' . '  . .. . .  4.:)9,238 M o nkey wrench, F. L. Smith . . .  . . . . . . 4{!1.201 
Oent<d t o o l  h o l der. C. M. RIChmf)nd . . . . . .  439,427 Mosq U Ito bur frame, Sch wend & Wilson . . . . . . . • .  4,�9.2;,o 
Dental work, preparmg arl1ficlal gums for, D. K. MotIO n  transmItter. e lectriC. M. 'V Dewey . 439.577 

RulZ'o2' . . . . . . . . . 4{tl • .1o.� Mut l ve power and apparatus therefor. productIOn 
Dentist's burnn� t(.ul, A. 'V. Bruwne (r) . .  . . . . .  11,118 of. C '1'ellter . . . . 439,258 
IlI�l'el". See Potato d igger. Motive power. means and ap paratu s for utLlizmg 
Dlsln feclln� water c l usets. etc . .  a p paratuB for au- waRte heat for producInJ;!,  C. Tellier . . . • • . . . . .  4X9,2f.,9 

tomatlCa l l y. \V. & G. H e y wood . . . .  . . . . . . . . . •  439.15� Motor. See Klectnc motor. 
O l s p l <l Y  trame. adjustable,  Stan dlng & H oenny . .  439.439 Mot ur. F'. J Lan n . . . . • . . . 4R9.1I12 
Door hanger roHer. N. Clark . . . . • . . .  4.{9.112 Mower. J .  Kau1man n . .  . .  . . . . . . . .  43�,2'j8 
DDor lock. sl td1 1l 1!. C .  E. Legg et a/ . . . . . . .  439.1H3 Mower. 0 U. Pernn . . . . . . . . • . . . . .  439,25.� 
Door s prUill, L. Bmgert . .  43Y.Z3h M o wer. lawn.  D P. )'1 ('Klnney . .  . . ' . . . .  439, 172 
nool' stop. h o l d er. and closer • .  J. W .  Goshng 4)Q.2Hli M lI�1 Cal l D strnlOent.  s t l  lOged. I .  L. Xlmenes . • . .  43<1,230 
Draught attach ment.  v e h i c l e .  '1'. 11. Brlgg . . . . 439.4tiS Necktie fusten�r.  H .  H Baker, .J r . 4.�9,:571 
Draul!ht rel! u l ator. C. D. Howard . 43lJ.595 Nozz l e. exhaust. J. Ii u l m er . . 439.4�1 
Dressmaker's tittI ng apparatu�. J .  L. Garcelon • . .  439.500 N u m bennl! lllachlDe�,  govermn/.{ deVice for, W. 
Dri l l .  SAe Rock dnl l .  P. Uh l l Dj:!er . . . . . . . . . . . .  4::19.446 
D n H  press, corner. }I. Schorr . • . . . . . • . . . . . . . • . . . .  439.561 N u t  lOCk, J. & C. K ram er . . • . . .  • . . 439.279 
Drv battery. \V L �". IIe l l esen . . . . .  . • . .  . . . . . .  . . •  489.151 Nut lock. M osel ey & Benbon . . . .  4.%�.540 
DrY11lJl a p oaratut'I. n. M. SClple . . . . . . . . . . . . . . . .  • 43H.�28 Nut lock.  C. D. 'l'lsdale . • •  43<J,212 
EarrllliI. Wh lttemure &: M ul l er . . .  . . . . . . .  . . . . 439.457 N uts Of tire bolts.  machine lor rualll p ulatmg the. 
Kar tru m pet , ��. :\1 B lodgett . . . . . . . . . . . . . . .  • • 4i')'U.09':) J R Stun kl-\rd . . . . . . . 4:19,2:)7 
ElastiC clfclet. G. 11. B lak e� l ey . . .  . . . . . .  . • .  . 439.;)75 O bstetrIcal d P parat us. W. 8. Hal l . . . . . . • . . . . . .  439 •. �OO 
El ectrIC c u rrents. automatIC regulator for. W. 0 1 1  dl'lp cup.  J S m JlllO ns • • . . . . . . . . . .  4il9.568 

M o rrison . . . . . . . . . .  . . • .  4390417 011. harness. O. II Shaw . . . . . . . . . • . . . .  4W.607 
Flectrtc e l e vator. F B. PelklOS . . . . . . . . . . . . . ' . 439.180 011 tank �LralJl e r  • •  1 .  C. D I lworth . . . . . . . . . . . . . . . . .  4;{9.486 
Electnc hghttng �ystelll, '1'. A. Edison. Oils.  retlmng f.lt, n, Hunt . . . .  . . . . • • • •  439.515 

439,389. 439,390. 4&!I,392 Ointment. � .  D. H a l l  . . . . . . . .  _ 4&9,581 
Electnc m eter, \V. H. Busto! . . .  . . . . . . . . •• . .  4{!)';{81 O pera g l ass receptacle. com-controlled, S. M. 
H: l ectnc mutor. C S. Bradley . .  . .  . . . . . .  . .  439,1O"J Dowst . . . . . . . . . . . . . . . . •  439.1�'j" 
ElectriC mutor, s y n c h ronou s alternatlog current. O lJerat l ll g  c h air. H. R Allen . . . . . . .  4{!1.088 

C Zlpernowsky et al . . . . .  . ,.  . . . . . . 4S9.4iln Ordnance mounUnl!. h eavy, "Y. Anderson . " . 4.N.5'iO 
F. l ectrtc SW i tch.  J. A K.  M cGrel!or . . • .  4{9.602 Ore crusher. '1'. A. B l a k e  . . . .  . . •  . .  . • . . •  4�� • •  �74 
Electnc W I res. J unctIOn box tor. T. A. �d l sor. . . .  43U • .,91 Organ . •  J G liders leeve . . . . . . . . . . . . . .  4 m.397 
E l e<'trodes for �econdarY battenes. method of O ru:an actI On .  \1. C1<lrk 419.111 

and a p p(uatus tor preparlllg. C. D. P. G lbsOD • . 439t2tO Organ actIOn .  H A .  V oge l . 439.6Hi 
Elevator. 8ee 11�l ectrIC el evator. Ornamentll1g p l ates. C.  l:i' • •  J osz . . . . .  . . . 4�!l,ltiO 
K l evator co r l t ro l l t n g  deVICe. S. E. Stokes . . . • • •  4�9.440 Pad. See Col lar pad. S.ldd l e  pad. 'rrus� pad. 
l1�nd board. v e h I c l e  T. H .  Brown .•. • 4::m.104- Pantaloons fastener. H .  II Baker, J r  . . . 4:{�,.)72 
�nJ;!Ine.  See Atmospheric engllle. Gas engine Paper, blottlllil. G. L .Jaeger . . . . . . . . . . .  439.405 

P U lll P l ll �  engme. Paper jogger. H M. A l d n c h  . • . . .  4JU,3;17 
E n g I n e  reverslllg uear. steam. D. A. Frazer . • . • •  439.5'12 Paper, mac h I n e  for a p p l Y l 1lg' adheSive material to 
�";n � n n e  sta.rter, A II W a l l i s  . . .  4SH.4 .. 1n stri PS o t ,  C. F 'raylor . . 439.3.�2 
EnglDA stop. 'r ushInl!ham &, DubolS . 439.445 Paper maklDg machmes. cuuch roll for. Miller & 
Eva poratt n ll  <md condenslDg water. apparatus N e w m an . . .  . . .  . . . . 4i19 538 

tOI .  il .  l<'en.!uson . . . . . . . . . . . . . . . . 4�9. I t! Pll.per reel. D eweese & I .. ane 4�9.591 
I£xhl bltIUg deVice.  ,J . 'l'h o m e  . . . .  . . .  439.210 Paper stucco. compOSitIOn tor. O .  K l ette . . .  4.�9.526 
iI .l I e box, cunductor's. '1' W. Moore . . . . .  ' 4 19.bOO Pawl and ratchet mechanism, �'"'. G. 1.'al lerday. 
li a ucet. beer. J B. Hogan . . . . . . . . . . . . . . .  4:m,510 4.{9,612, 4�9.tH3 
feed cllttel . E W. Hoss . . . . . . . . . . . . . . . . . . . . .  43g.429 PenCil holder,  E. Wehrl I . .  . . . . .  439.220 
Il'ence, W. 'V 'r h o mas . . . . . . . . . . . . . . . . • . .  4::t9.2O':1 Phot ograph i C  camera. N. Crane . 4.)9, 121 
Fen ce. porta ble.  J. \Y.  Bruton . . . . . . . . . . . .  431).34l PhotograDhlC camer(ls, adjustable support for, C. 
fl e l t r l lzer d i strI b uter. S.  H. Everett . . . . . . . . . .  42!J.'l94 S Blake . . . . . . . . . . • .  4:1!1.098 
F i ber washing machtne. 11'"' G Sargent . . . . . . . . . 4'�1).195 PhotographIC lDstrurnent�. focusmg a ttachm e nt 
F I l e .  b i l l  01 paper. C. R .  H lDkle . . . . .  . . • . . . . 439.501 for, lf. B .  QUI m b y  . .  . . .  . . . .  4:39,5f,ti 
fi' l Iter • .  J f .. Bach . . . • .  439,(1.H P h otollraphs. backgro u n d  for. E.  N. H owe . . . . .  4,)9.512 
Fire alarm or tire alJ d heaL lDdicator. C. W. Sum- P l a n o  actI On , B. H artl eb . . .  . . . . 439,147 

m e l  � k l l l  . 4.{BAH PICk,",", a n d  ('ardmJ;! machlOes. feedIng mechan-
FIre escape. S. H .  Hoper . . . . 4�9. 191 Ism for. n. T t n d e l l  . . . . ' . . . . . . .  . . . . . . . . • • . . 43H.31l 
fi�lre esc.lpe.  Zem & Rei chel t  . 4.��.26'; Pm. See Clothe� pm 
F'l r e  e s c a p e  l o w e n n l!  t.!ear. SmIth & M ay n a rd . .  ·h9 438 P i p e  cutter. C. M .  & C. E K e m p . . . .  • . .  . . . . . . • . . •  439.407 
1;I' lre extl l lgmsher, I I  E Safford . . . . • 43\).565 P l aIt f;!aug"e, kllt.  S. R. Cam p . . .  . . • . . .  43H.IOti 
1:1 Ire extingUIsher, automatIC, W. J. Flaser, P l o w  attac h ment. A. B. De Bruce . . . . . . • . . .  4'l�.57oJ 

439.293. 431.2!H P l o w .  combmatIOn.  J. G. W a l ton . . . .. . .  4311 2 1 4  
}I"lreman's Rafety hel met. G .  'V. Barlan . . . 43'1 WH Plows.  p u l v erIzer attach ment. for. J. CreIghton . . •  4!{9.�87 
F l oat. rotary. 11", De lme! . . . . . . . . . . . .  4�9. 12" Pocket ca�e. '1' l�. H e l n e m U I: n  . . . . . .  . .  439 401 
Flood gate. Ivey &. M cM I Ch ael . . .  439 r)17 Poke, horse n eck, H u nt oo n & PerkinS . . . . • . . . . . 439.5QS 
1;I' l u e  beader. boIl er. B. Ii Farns . • •  4.{9 • .t96 Pol e. v e h I C l e. J Hock man ' .  . . , . . . . . . . .  4:m.l!l.� 
b�ly  trap. I t .  S \1 c K ee . . . .  . . . . .  . . . .  • • .  4.,9,645 POt dt O dIgger, A .  W I l k m  . . . . . • . . .  4*,,2"23 
ii'raru e. See ))I:-lpl .lY frame. M o s q lllsto Oar Powd er. See Bakmg pow der. 

frame. Seam pressing frame. Slate frame. Power. See M o tI v e  power. 
1'ent frame. Power tran sRl l ttlng deVI Ce. S. K. \Vhite . . . . •  4,�9.31H 

ItrUlt Jar, C. J. Murphy . .  . . . • . . . . . .  4�9.170 Power transmlttmg' mechanIsm. E. Chatfey . .  • 4,"}\-f,110 
J<�r U l t  sto n l O g'  ap paratu s, J n. Hunter . • . . . . . . . . . .  439.155 Press. See Bahll g press. Cotton press. Dim 
Fuel. artltlclal . H. K F lail ler . . . .  . .  . . . . . . . . . . . .  43.rt3� press. 
F u rnace and grate. J .  W Odell . . . . . . . . . . . . . . . . . . .  439,22H Pl e8�es, gnpper fOl" J o b .  G .  W. Ban ks . . . . • . 439,462 
Gauue. See Plait gaul!e. Pnnttng atta chment for paper roll h o lders, G. C. 
G am e .  J. S T h om pso n . . . . . . . . . • . . . . . . . . . . • .  4">9.211 W estervelt . . . . .  . . . . .  . 439.2',n 
Garu e  au paratus. 'V. A. Presbrey . . . . . .  . . . .  4:W.425 Prtn l ll Jl  IDttchlDe. platen. Mortltt & Butterfield . . .  4B9.281 
Game cou nter, .1 J). W ard . . . . . . .  . . . . .  43!J,450 PlIntml! pi ctures OIl cel l u l OI d. P. H. Mandel . . . 4RO,5.'m 
Gab. apPaJ atu� for generatmg l l l u m matmg' Prmtmj.{ presses. paper cutt er for. J.  L. Cox . . .  439.479 

water. J. O. A v e r e l l  . . . . . .  . 4:m.4Ii1 PrI n tmg pres�es, sheet delivery apparatvs for. 
Gas. ap palatu8 for the manufacture O f. H. WhIte 439.455 'V. S cotL . . .  . . . . . . . . • .  439,206 
G as burner for bake ovell8. J. "Y. Bates 4.l!I.,')/2 Prmts, makmg' co lored an d  other. H. Sandham..  4,:)9.566 
G as engrne,  H. Ie S h an ck . . . . . . .  . . .  4.{!l.200 PI H1t� or deSigns.  tran sferrmg, W. H. Maxwell  439.5�j 
GdK emnnes, lJ,!mtor for. C. 'V. BaldWIn . . . . . . 4.)9.2 ;2 Protector. 8ee Hoof protector. 
G ,I �  re�u lator. J .  CI·awford . . . . . . ..  . . . • • .  . . • .  4a9,586 P u l ley , G. W. Dryden . • • . . . . . . . . . . . . . . . 439,4m 
G ate. F' lood gate. Pul lev. A. S .  Held . . . . . . .  . . . . . . . . . . . 4i19 402 
Gate, 'r. J A u stlD . . . . . . . . .  . .  . . . . . . 430,400 P u l ley, C l utch.  J. C G l b�on . .  . . . . . . . . . .  439.140 
G ate upemng and closing attachment. F. W. Klm- Pu l l ey. s p l tt .  G. '1'. Eames . . . . . . .  4;·\9,493 

ball  . . . . . . . . . . . . . . . . . . . . . . .  439.521 Pum p for gaseous flUids. com preSSlQn, J. K.  [( 11-
G ear c uttl O � mach l ll e ,  R Flanigan . . . . . .  439.134 bourn . . . . . . . . . . . . . 4,m,il20 
(j la�� See ReadIn u glass.  Pum ps. valve mechanism for double acting. IJ. 
G l assware, a p paratus for the manufacture of. H .  J)ah h�trom . . .  . . . . . . . .  489.480 

S C h u l ze-Berge . . .  439.19t.i. 4.;9.1 98 P u m pmg engme. c o m pound, �"'Ioyd & Morton . .  . 43\1.579 
Glas�ware. m an u fact ure of. H. Schulze-Berge 4HH.197 Purse. C. E. A l bllght . . . . . . .  4.}g,086 
G l assware. m a n u facture of. C.  Ultlg . .  . • .  . . 4�-{9.441 Py rox y l m e compounds. manufactUrIng h o l l o w  
Grai n sconrer, P. Provost . . . . . .  . . . . . . .  4w.l.555 art ic les  fro m .  J .  D. W ard . . . . . . . . . . . . . . . . .  439.451 
G rate. S L,tnceskes . . . . . . . . .  . 4{9.f>2i Rad lH tor . A. J. Brown et al . .  . . .  . . 43!l.471 
Grate bar. stearn � e n e rattnl:'. W. H .  It'UfriS . . . 43B.13I RaI l J O I n t . W. H. Connel l . . . . .  . . . . . 4�9.1l6 to 43fl.1HJ 
G rmder. cutter,  l<�. Holz . . . . .• 43H,l54 RaI l JOInt,  C. Fi sh er . . • .  . . . . . .  439.497 
(j rm d I lH! .1Od po l i sh lUI! rnachme. A. Manecke 4SQ •. {()O I-tfll1'.\UY. cable.  W. J. Brewer . . . . . . . •  43.1,342 
G rl lldml! luac h l n e, A. H. �1 l)rton . . .  . . .  . . .  4.�!).418 Ral i w u) conomt. electrIC.  R. M. H u nter . . . • . 4J�l.597 
t� u n  Cal nero \\". C. Rlch<uds . . . .  4.{!I.56'2 Rat l way crossmg, K u h l  & Lam pe . .  . . . . .  . . . . . . .  4a9,280 
(; u n  ch ar�e I n d I Cator. G. K. P h eatt . . . . . . .  4:19.5·}i Hallway crOSS1l1Jl. cable. J .  P. O r r . . . • -I3H.:)4';' 
G u n .  Dlac h l O e .  H. S l\laxnn . . . . . . . . . . . . . . .  4:)!J.2 .. 8 RaIl way crOSSing, street. Q u m n .  Jr . . & Angerer . 4B!. 426 
G u n  s l J;! h t .  It .1 . C u sh I ng . . . . . . . . . . . . . 43!1.271 Ral lwuy, electnc. C. RIChter . . . . . . . . . . . . . . . . • • . • •  439 428 
G u n .  �prlUl! a i r .  C. M J oshn . .  . .  • .  4a9,2�6 Rd,l I way, electriC. L. W esterland . .  . . . . . • .  439.262 
Guns,  auxlh.lTY ntle barrel for , J. \V. McCand- RaI\way rail splice,  D .  C. W m n  . . . . . . . . . . . . . . . • . . .  4.:m,22S 

H a �;�
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tastener .

. 
G I,;�"e r  & J ohnson . :  . ' . . . . . .  :��:�M l�:I;,�; �1�I

,
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H a m lller, b U il h .  M .  K V'lare . . . . . . .• . . 4.'{'1.219 RaI l way tIe,  H.. Osborn . . .  . . . . . . . . . . . . . . . . . . 439 . 1 74 
Harmuntc,t h u l d e l .  G .  A .  �l orue nthaler . . . . . . . .  . 4,)9.4 1 5  RaI l way t i e ,  H:. H .  & W .  F. Wal ker . . . . . . • . .  439.333 
H arvester. corn. U I I .  S p a u l ding • . .  4,':m.20a Hal l w (l Y  t rack e lectrICal annuncIator, J W .  Lat-
Harvester. pea. J .  H. ( j p m e n t  . . .  . . . . 4.i9.344 tlg . . • • • • . .  . . .  • . . . 43!l.4OH 
Harvester, self· l H n d lng.  F. W. Co l b y . . . . . . . . . . • .  439,21r2 Rail way track fastemng, C .  A. Harvey . . . . . . . .  4*1,352 
H at pounCl 11 g  ma ch l n e • •  1 1'. W al'lnc. . . .  . . . . . .  4::i9. �14 Read1 fl g fllas�. O. Huff . . . ' . .  . . . • . . 489';)14 
H.lY • .  t P P<U .lt U "I  tOI h a n d  h ilI!.  '1' . Putter . . . . . . . 439. t26 Reel. See Paper reel . 
H eat conce-ntr,lLOr. P M. Ni x on 439,2;')1 Reel and take-off a p paratus.  C. C. Cltftord • 4::t9.1l4 
H eater.  �ee L.lr h eater. JJentnl heater. Water Refngeratmg Rnd freezing- apparat us. L. Perkins 489.181 

Ellt����� l
d e v l Ce, A H 'Nilson . • •  ' . . . . . . . .  439.285 �:��fa����

or
Si:

r
h�au�hltIOfe�

n
ulator: Gas regu- 42�.r)()!J 

[.f o i s t I n g  rn a c h m e  brake. A Larsen . . . . . . . . . . . . 439.529 l ator. W m d ID l I l  regulator. 
H o l d back. vehIcle. L. G A l i e n  . 43\:),368 Return bal l .  W E. P. lfrench . . . . . . . .  . . . • • .  4S9.a9t.i 
Holder.  �ep. Cuff holder.  Den tal tool holder. Rin�. See I1JdrrlOg. 

H a rmol1 l ca h o l der. T..Iam p globe holder. Peo- Rock n n l l .  Hobal t & A hearn . . . . . . . . . . . . . . . .  4�},2'l5 
c i l  holder S pool holdeI'. '1'001 h o l d er. Um- Rol l e r  See O()or II anger roller. 
b l e l l a  or c a n e  h o l der. Roiler rud l .  F' W .  Howell . . . . . . . . . . . . . . . . . .  43n.5�i 

Hoof pl o tect or. L ]{l M e l l e n . . . • .  . . • . . . . . . . . 439,537 Ropes and cables, s plIcmg, S. W. Verrtll . . . . . . . . .  439.5S.� 
Hook. See Cant hook. C h eckrem hook. ltound,lbout. A. A m e l u n g  . . . .  . . . . . . . . . 4 )H.3tln 
1I 0upm� mach Ine. barrel. iI\ G l a n k l er . . • . . . .  43H.142 Rudder, h a n g't n C'. }I . J. Baxter . . . . . . . . • • • • . . 4�� ... ,7.{ 
Horse cleaner.  M Ren � h aw . . .  . .  4.)9.561 H.u l e. metal fol d l Tlg'.  W. H o h n stelll 439 • .')11 f����: g���l��;.
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H u l l e r  See Cutlee h u l l e r  H, u l l llg mactune att a c h m ent. W. C. S m i t h  . . . . • . . . •  4B9:W 
Ice lll achl D e� . freezlDU box for. Rea. J r. ,  & Clark . •  4311.559 Ra�r,l m e n t a l  case, .J J. K ennedy . .  . . . . . • . .  43�.519 
lud lCator. See G U ll ch arlle m dlcator. M easure Saddle pad, S tJ .J ones . . . . . . . . . . . . . . 4{9.35 { 

I n d icator. Speed i n d I cator. Sal l s  c rl O l? l e clew for. H:. Plllkham . .  . . . .  • • . . .  4',3g.422 
Injector. W. B .  Mack . . . . . .  . . . . . . .  439.356 Saw lIm. J D M c A n u l t y  . . . .  . .  . . . . . . .  4:19.001 
I n k.  w e l l  covers, deVICe for closlDg aod open ing, J. Scale8.  au t o m atlc gram . J. H. ��orsyth . . . . . . . • . . . .  43�.H5 

H .  Hayden . . . . . . .  . .  . . .  . .  439.148 Scales. well!hIng. U. B. Wan amaker . . . . . • . . . . . • •  4{9.21ti 
I n sect powder duster. J M. Robmson . . . . . . .  439,5ti.'l SCissors, rev erS i bl e. J. T. J efferson . . . . . . . . . . . •• . 439 •. 323 
Iron I n g  board. D. B "'ashb u rn . . . . . . . . . . . .  . 43q.�52 SCO Ul er. See G ralll scourer. 
lromnl' m l-tchtne.  f.J H .  W atson . .  ' . . . . . . •  43U.453, 43H.45! Seal for vessels and means for openlDg' the same, 
.T ar. See See Frmt jar. A F �' I tz G eral d . . . .  . . . . . . . . . • . . . . .  439.1 :{;{ 
Jowt.  See RaIl  joml. Seam prelismg frame. A. J. WOOd. . . . . . . .  . . . . . 4BH,28fi 
J ournal box.  antl·trlCtlOn. T. rrrmp . . . . . . .  4a!J.284 Se(lt. See VehICle seat. 
K n itting machmes. work transferrm� mecham8m, Seat back. adJ ustabl e. S. C. Houghton . . . . . • . 439.4O:� 

for. W . H. A p pleton 4>9,571, 4311.585 Secondary oatt ery . W .  B. H o l l I ngshead . . . . . . . . . . 4&1.594 
I{ n o b s  to theIr  shanks,  attach11l�·, S. P Cooley . . . 4{9.120 Secondary battery. E. J. Ma�on . . .  . . .  43!�.{24. 
Labeh njl bottles. etc . rnachlDe for, S. Cooper . .  43Sl.270 SecVJld,lry electrIC battery. J. 1''. M e h ren . . . .  4:l9.301 
Lad der. tlreman's.  J. H. Stnpp . . . . . . . . .  . ' 439.cl6l Seed, d e l t n t m g  cotton. Baxter & l\1acdougald 43'1,464 
Lam p. 'r. H I P wel l . . . . . . . . , . . . . . .  . . . .  4{9.59 ) RewlDC machIne.  J. Boppel  . . 43g,234, 4i9.379 
Lam p, electrIC. A .  Swan . . . . . . . . . . . . . . . . . . . . . . .  43H •. �63 Sewmg machIne.  M oore & Reyfuss . . . 4SQ.168 
I.am p  g l o b e  holder. E. AtkInS . . . . . . . . . . . . . . . • • •  439.000 Sewing m.l C h l n e ,  b u ttonhole.  C. Chabot et aZ 4.m.l()!1 
Lam p. pocket • .J U l1'arrel . . . . . . . .  . . . . .  439.578 Sewing mach me, bu tto n h ol e, M I I I l:l  & Moore . . . . . . . 4�9,5t.!9 
Lamp socket. e l ectr i C . J. 0 Phil l I ps . . . . . . . .  . . 439.304 Se wing mach l ll e  clamp. but tonh ole. ll! B. A l len 439.UR'; 
Lam p �ocKet. lIlcand escen t .  A S w a n  . . .  4.{9,304. 439.365 Sewing machme. m<lt tresSo, E. N Stephenson. 4a9 �O'" 
Lam p SOCket. Illcandescent e l ect rI C, A. Swan, SewInJ! machme tellSIOn deVICe. J. Boppel . . . 43!l.�1';8 

4.�1,3G6. 4:m,3G7 Shuft l u brICator. E. Dawson . .  . . . 4 19, 12.� 
Lam p  stan dard, adj u stab le.  0 l..1uetke . . 43!J.411 ShIngle  �hapmg machme, D. W. \V l I h a m s  . . . . . .  4W,1.22! 
Lam ps. r e palnn2 I n candescent el ectrIC . C. Pau- Signal.  W. K. Dyre . .  . . . . .  4�9.4�2 

thomer . . . . .  • • • .  . . • .  . 43n,178 Slgn <l l l n Jl  system. recordm�. 'V .  J .  Fraser . . . . ..3!.J.295 
Lam ps. etc., sprmg devl0e for hangIng. U. II. S. Skate. R E. K rause . . .  . . •  . . . .  4;')9.1hl 

De Boer . 439.lO0 SklVllll.! machme. J.  R. Scott . . . . . . .  . 43Q.4.H 
T�8the attach ment. A .  Leck . • 43n.531 Slate frame, S M urks . . . . . . • • . . . . . . . . . • . . . .  439.5.')4 
Lathes. pipe and bolt threadmg attachlllent for. SleIgh k n ee • .T. A ppl ebaker . . . . .  . . . . . . . . 439.370 

r • .  B. Curtts . .  . . . . . . . . . . . . . . . . . . . .  439.122 Rnow plow. W. C. H art .. 43g,�74 
Leaf turner • •  J E. P e l l o w  . . . . 4 19S,)O Soap cukes to chams. deVICe for attachl Dg. F. W .  
I�eather p u n ChtnliZ rnaclune. S .  H Randa,1I . . . . .  43'}.6tH O strom . . . . .  . 439,175 
Leather skiVi ng' machine, A .  J. 'rewksbury . .  439.208 Soda. proceSR of and ap paratus for decomposIng 
Life-saving apparatus. T .  W J etfrleR 439,157 bICarbonat e  of. L A Staub . 439.3:lO 
Lock. See D oor lOCk. Nut lock. T i l l  lock. Rofa and bed com bmed, H .  Plohr . .  . .  . 4·'m.184 
Lock for satch els. t runks.  etc . •  L. French . . . • 439.138 I So l e . I O ner, .J C. B l u m  . . .  4!m.'l'l1 
Locomotive. electric. F. W. Denn . . . . . 43'l.34� I S pec>tacles. Prt � rn Sltl c  magm fying. P. J .  Edmunds.  43fl.l.10 
Loom sheddlDll mechamsm, G 'V. Stafford . . 439.204 Speed govern or. Hoyle &, Harrison . 43!1.51 1 
Loom stop motlOn • .  J . .1 Shanahan • . 439,606 S peed mdlCator and � h l p ' s  I OJr. 1'horne & Burr . 4:m.442 
L u b rI Cator. See A x l e  l u bncator. Shaft lubn- S pIke. safety. A n. Kit t l e . . . . .  4$,525 

cator. SplD nIng machmes, draWInIl mechanism tor, B. 
MSlltoll cages tor boxes, W. H. PlllIe . . . . . . . . . . . . . . . 439,177 L. BaIley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  439,8;J9 
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Spo

�e�l. . ���.���� . :.�� . . ���������' . . ?: . . �:o . ?����.� 439.386 
Spool holder. J .  T. �'oster . . . . . . . . . . . . . . . . . . . . . . . . . .  439,136 
Spoon. M .  L. 8choch . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 439,432 
Spring-. See Door sprin�. 
Sprinjl. machine for making upholsterer's, C. R. 

James . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . 439,518 
Sprocket wheel ,  D. M. Maxon . . . . . . . . • • • . . . . . .  0 • • • •  43.Q,535 
Stal k cutt ing attac>hment. J .  Morrison . . . • . • • . • • . •  0 .  439.169 
Starn p sa fe. IJo Brillg's . . . .  . . . . . . . . . . . . . . . • • • • . . . . . • . .  439,380 
Stave p laning and Jointing machine, barrel, J. 
Ste:rr'.'b�)�re�: j �  'i.:  C�id·we·l i · : : : : ·. ·  . .. .

.
. : : : : . : :  .:: : : : : : :  !�:�a� 

Steam boil er, Walworth & Nason . . . . . . . . . . . . . . . . . . . . 439.261 
Steaminl! woolen fabri cs or yarns, apparatuB for. 

P. Hei lmann-Ducommun  . . . . . . . . . . . . . • . . • . . . . . .  439,149 
Steropticon. L. D. Mclnto�h . . . . . . . . . . . . . . • . .  °0 • • •  439.420 
Stereotype plate and base, G. W. Weaver . . . . . . . . . . 4.1� •. 1:l4 ��g�: s�:r';ic�·a�·p���Ttf.��w: H':ii: ·Cj.a� : : :  :::::.: : :  ���:�+ 
Stovep ipe cowl attachment , \V . l£urich . . . . . . . . . . . .  4.'19,494: 
Strainer. milk pai l .  F. A .  Po l ka: . . . . . . . . . . . . . . . . . . . . .  4;3Jl�l 85 
SurgICal case, pocket. F. A. ReIChardt . . . . . . . . . . . . . .  4;-IJ.I87 
Swing, J. P. A uv i l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4H9.26.'\ 
Switch. See Electric switch. 
Switch worker. H .  G.  Heitmeyer . . . . . . . . . . . . . . . . . . .  4.19.506 
Table, J ones & :l-lack . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . 439,159 
Table, easel, and writing, desk, combined, W. 

Reams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  439,186 
Tele�.rap!J. ing, perforator for automatic, F. D. 

Mack . .  . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�9.164 
Telephone, mechanical. H .  M. Chamblin . . . . . . . . .  4iW.475 Tenoning machine.  K };'. BarneM . . . . . . . . . . . . . . . . . • .  439.373 
Tent frame. fo ld ing .  S W. Clement . . . . . . . . . . . . . . . . .  4:1U.384 
Thermometer. metal l i c, L. Fromm . . . . . . . . . . . . . . . . . . 439.2:19 
Th i l l  coupl ing. O. L. Hal l  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4il9,fi05 
Th i l l  cou p l ing. J. Hoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:19,245 
Thi l l  coup l ing , A. A. Story . . . . . . . . . . . . . . . . . . . . . . . . .  43B,609 
Thread cutter, J. N. l>odge . . . . . . . . . . . . . . . . . . . . . . . . .  439.4h8 
'J.1 i c k e t ,  rail way, J .  W ilson . . . . . . . . . . . . . . . . . . . 4:m.22fl. 4 .. m.221 
Tie. See Rai l way tie. 
Ti l l lock. J.  Outhet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.19.548 
'l' imepiece. self8sett ing . E. M ul l er . . . . . . . . . . . . . . . . .  4;m.419 
'r inner's mandrel . H • .  K Pla ine  . . . . . . . . . . . . . . . . . . . .  4:39.18:{ 
Tobacco st ick. R. T. Fitzgerald . . . . . . . . . . . . . . . .. . . . . 439.498 
1.1ongue s upport, J. E. �mith . . . . . . . . . . . . . . . . . . . . . . . .  489.202 
'l1ong-ue, vehicle, D. \V . ltaidt . . . . . . . . . . . . . . . . . . . . . . . .  439.557 
'rool. combm lLt ion , G. Zit low . . . . . . . . . . . . . . . . . . . . . . . . 4;;9.:3.io 
Tool ho lder. E. F. Beng]er . . . . . . . . . . . . . . . . . . . . . . . . . . . 4;{9.09ti 
���: !;i��i��·j�·. ·uebPiaCker·. : : : . : : : : : :  . '. :  . '. : � .  � : :  1��:� 
Trap. See Ash  pit gravity trap. Fly trap. 
Tricycl ,e. IV . L.  Bryden . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  4H9.:J82 
Trol ley arm guide, A .  �'. Bardwell . . . . . . . . . . . . . . . . . .  4119.(1.12 
'rroJ ley heads. automatic wire tinder for. G. S. 

S locum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  439.308 
Tro l l ey pole. r-. Pfingst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4a9.182 
Trough . See Water i n g trough . 
TrUCk. 10gginlZ, T. W .  Garbutt . . . . . . . . . . . . . . . . . . . . .  439.580 

���::';�i:6.'l1W8�ri: : : : :  : : :  : : : : : :  : : :  : : : :  : : : : . : : :  : : : : :  :��:I� 
Turbin es. mechan ism for operating �ates of, W .  

O. H arris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  4H9.351 
Turnst i les. coin-operated lock fOT. H. Caspar . . . . . .  439, ]07 
Twine. machine for mak ing combined paper and 

fiber, F. R. Wi l l i ams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 439.225 
'l'ypewrit ing machine. G. H. Lasar . . . . . . . . . . . . . . . . 4S9.5:1O 
'r y pewr i t inj.{ machine. U. S. McCormack . . . . . . . . . . .  4iW.54t 
'l' y pe w l' it iog- mach ine, F. )i yers . . . . . . . . . . . . . . . . . . . . .  4dg, 171 
Umbre l l a  notches, apparatus for cut.t ing. 

O
. M .  

Smitb. . . .  . . . . . . .  . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  439,437 
Umbrel la or cane holder,  J .  B. Potts . . . . . . . . . . . . . . .  4119.42� 
Vacuum preserving apparatus. R. 8. Dixon . . . . . . . 4;)\1. 1 25 
Valve, ba lanced rotarv, D. F. l"ltayman . . . . . . . . . . . .  439.008 
VH.lve for ba�Jins, tanks. or tu bs. P. White . . . . . . . . . 439,456 
Valve for steam en�ines. s l ide. N. T. Greene . . . . . . 439,:149 
Valves, means for reversin� steam. C. E. Brown . .  4.-;9.472 
Vapor burner. A .  8eigle-Goujoll . . . . . . . . . . . . . . . . . . . 439.307 
�:C?�li:��a�: �: ;'!;t7ver : : : : : ::: : :: : : : : :::::: : : : : : : :  !��:��1 
Veh ic le. two-wheeled .  M. J .  Sunderlin . . . . . . . . . . . . 4x1l 362 
Vehicle wheel. K. B. Lake . . . . . . . . . . . . . . . . . . . . . . . . . 439.408 
Veloci pede. H. A .  Becker . .  · . . . . . . . . . . . . . . . . . . . . . . . . . .  4 :"'\\ 1 .095 
VelOCi pede, R. J. F le ischer . . . . . . . . . . . . . . . . . . . . . . .  4;"S9,3�5 
Vendinf,{ apparatus, automatic, C. L. Coffin. 

4311.477, 43�.478 
Vessel closure. A .  M ichaux . . . . . . . . . . . .  . . . . . . . . . . . .  4:S9.249 
Ve8�els . 8 ide light fnr, }i\ B. Torrey . . . . . . . . . . . . . . . .  4:iil.H12 
Viaduct. subaqueous. }I'. K.  Strom . . . . . . . . . . . . . . . . .  43t1.tnO 
Vio l in ch in rest, W. Schuster . . . . . . . . . . . . . . . . . . . . . . 439. Hl9 
Voting mach ine  and toy bank. KetDP & Bixby . . . .  4:)9.406 
Vu lcanizing rubber, Ii". G. Fowler . . . . . . . . . . . . . . . . . . . 4:."1\1. 1 37 
Wagon ,  road, .J . J .  Black . . .  . . . . . . . . . . . . . . . . . .  0 . . .  4:W,097 
Wa�h i nU'  machine. !t. P. Baugh . . . . . . . . . . . . . . . . . . . . . .  4:39.2titl 
Washing machi ne. A. B. Devitt . . . . . . . . . . . . . . . . . . . . .  41;9.076 
Wa�hing mach i ne .  J .  �. Hartman . . . . . . . . . . . . . . . . . . 4 ; )g.2.t3 
Watch bow fastener. }I'. Mink . . . . . . . . . . . . . . . . . . . . . . . . 4 :39 .4 14 
Watchmakers' cal i pers. J .  M . Irmen . . . . . . . . . . . . . . . 4 :3� . 156 
Water heater and puritier. steam. J. Bryce . . . . . . . 439,574 
Water power, device for the developmen t of, M. 

• \1 agi n n . . . . . . . . .  . . . . . . . . . .  . .  . .  . . .  . .  . . .  . . . .  . .  . .  . . .  . . .  439,165 
Water purifier. revol ving. E. Devonshire, 

439.588 1.0 439.5110 
Water tower. M. Burns . . . . . . . . . . . . . . . . . . . . .  o I  . . . . . . 439.XS3 
Watering trough .  an imal .  H. W . Clapp . . . . . . . . . . . . . 4:)g.�OO 
Waterproof garment ,  .\ 1 .  L.  Brown . . . . . . . . . . . . . . . . .  439.Hlli 
Wel l  packers. deep. D. W. Black . . . . . . . . . . . . . . . . . . . .  4:JU,23:1 
Wel l packer. deep, B .  :\la sseth . . . . . . . . . . . . . . . . . . . . . 43U.166 
Wheel. See Car wheel. ,'letal wheel. Sprocket 

wheel. Vehic le wheel. 
Wheel ,  C. J. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 439.188 
W heel . Hl. A. 8eal e . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 4;{9.359 
Whiftletree c l ip and book. W. W. Burson . . . . . . . . 4:'JH,289 
Windmi l l  re�ulat()r. automati c, F. G. Tallerday . . 439.b1.1 
Window cleaner, Su l l ivan & Smith . . . . . . . . . . . . . . . . . .  439.331 
Wire, shuttle operating mechanism for looms for 

weaviH�. W. Hargreaves . . . . . . . . . . . . . . . . . . . . . . . .  439,145 
Woodwork. machine for laying off. R. G. Love . . . . 439.532 
Wrench. See Monkey wrench. 
\V rench, E. S. Cushman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43U.388 
Yarn scouring and dyeing machine, H. J. Camp-

bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 439.473 

DESI GNS. 
Advertising banner, J,. L. Higby . . . . . . . . . . . . . . . . . . . .  20.241 
Boiler head, T. l. Rankin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,238 
Building block. E. H. Lewis . . . . . . . . . . . . . . . . . . . . . . . . .  20,242 
CarrIage robe, I�. S. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.243 Disb, G. Vogt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.250 
Drawer pu l l  handle. G. S. Pearson . . . . . . . . . . . . . . . . . .  20.246 
Hammer, J .  C. RichardKon . . . . . . . . . . . . . . . . . . . . . .  , • . . . .  20.247 
Nut lock, ornamental .  J .  G. Ware . . . . . . . . . . . . . . . . . .  20.2:{7 
Pipe couplin,.(, ,J. T. Kel ly  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.236 
Slate frames, pattern tor the ornamentation of, S. 

Marks . . . . . .  . .  . .  . . .  . .  . . .  . .  . .  . .  . . .  . . . . .  . .  . . .  . . .  . .  . . . . .  20,245 
Statuary, portab le niche for. Z. Rigali . . . . . . . . . . . . . .  20.243 
Stove or range, cookin�, Bascom & Galbraith . . . . . .  20.240 
TabJe cover, etc . • A. Petzold . . . . . . . . . . . .  . . . . . . . .. . . .  29,2:39 
Type, font of printing. J,Quscb.ke & Schmahl . . . . . .  20.244 
Umbrella ferrnle, O. M. Smith . . . . . . . . . . . . . . . . . . . . . . . .  20,249 

TRADE M ARKS. 
Boots and shoes. !. Blyn & Sons . . . . . . . . . . . . . . . . . . . . . .  18,550 
Boots and shoes, l adies. C. S. Grover . . . . . . . . . . . . . . . .  18,565 
Cigars, D. L. Truj i l lo & Sons . . . . . . . . . . . . . . . . . . . . . . . . .  18,561 
Clothing for men and boys. W. F. Kyle . . . . . . . . . . . . . .  1 8 ,557 
Finger rings. J .  B. Bowden & Co . . . . . . . . . . . . . . . . . . . . 18,5b'2 
Glue, gelatine, and similar products,Mich!gan Car-

bon Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1R ,571 
Harmonicas. Blumenthal & Boas . . . . . . . . . . . . . . . . . . .  lfi,553 
f����t�d ��n
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�Te��::l�al · Co:. 18.573 

18.551. 18.552 
Malt beverage • .  W. Wirtz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.558 
Medicines, ointments. and lotions . certain proprie. 

tary. E. G. C. Rozze l i e  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.560 
Pla8-tic compound tor the manufacture of battery 

jars. insulators. door knobs, bi i l iard counters. 
cane handles, and Similar articles, }fibrone 
Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . . _ 18.559 

Printed music and songs and works of fiction , J�. 
J .  Libbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,566 

Ruhber shoes, Boston Rubber shoe Company. 
18,568. 18.569 . 

Rubber shoes called U FOOt-holds," Boston Rubber 
Shoe Company . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.567 Salt. tab le Rnd other. Genellee Salt Company . . . . . . .  18.56.3 

Sheetln2' and like Iloods, bleached, Coventry Com8 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.570 

Underwear for men. women, and chIldren, W. 
Ben2'er Sons & Co . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  18,555 

Varn ishes. japans, fi l lers. and finishers. C. H. Gil-
ie�pie & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.564 

Whisky. T. Pease Son & Co . . . . . . . . . . . . . . . . . . . . . . . . . . 18,072 
W inf.l.S and l i q uors. Cafe Savarin Company . . . . . . . . 18.556 
Woods, foreign and domestic cabinet. H. T. Bart-

lett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,554 

A printed copy of the specltlcation and drawing of 
any patent in ·the foregoing l i st, or any patent in print, 
issued since 1863. wi l l  be furnished trom this office for 
25 cents. In ordering p lease state the name and num­
ber of the patent desired. and remit to Munn & Co., 361 
Broadway. New York. 

( �anadln .n  Parents may now be obtained by the 
inventors for any of the inventions named in the fore­
going l i st. provided they are simple. at a cost of $40 
each. If compl icated the cost will be a little more. For 
full 1n8tructions addres" M. nnn & Co., 301 Broadway. 
New York. Other foreil<ll patents may also be obtained. 

Itituiifi t �tutritau. 
Inside "aue, ench In.ertlon • • •  75 cent. a l ine.  
Back " a a e .  each insertion  - - - Sl .00 I t  l i ne .  

The above are charges per  allate l ine-about eight 
words per l ine. This notice shows the width of the line. 
and is s�t in agate type. En�ravinlls may head adver­
tisements at the same rate per a/late line. by measure­
ment as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­
mg to appear in next issue. 

U SE A DAMANT WALL PLASTER 
It is Hard. Den_e, and Ad. 

hesive. Does not check or crack. 
It is impervious to wind. water, 
and disease g'erms. It dries in a 
few hours . It can be applied in 

kind of weather. It is in gen­
use. Licenses granted tor the 

!;:J:mi.xllog,uSmg, and sel l ing. 
Address A D A M A N T  M FG .  CO. 309 E. Gen esee ,.t . ,  

S-yrncuse. N .  V. 

Patent Foot Power Mach i 
C o m p l ete Outfits. 

Wood or Metal workers without steam 
fg:1�r�:

n 
S�il���sb�U

I
�;i��

m
���e ;�

t
� 

L A BO lt SA V I N G  lli achi n ery , 
latest and most im proved tor practical 
shop use, also for I ndustrial Schools, 
Home 'l'raimng, etc. Cat.alogue free. 

S e n e c a  F a l l s  Mfg. Co. 
695 Water l"ltreet, Seneca Yit'l Is, N. Y. 

SEWING MACHINE MOTOR FOR AM A-
tpurs.-By C. D. Parkhurst. Description of a very sim­
p l e  and efrective motor. with lamIna red armature, of 
sufficient power to actuate a sewing machine. With 11 
engravinfls. Contained in SC I l<; .\; TIFIC AM I� H I CA �  
Su  PPLEMENT. No. 7 a 9 .  Price 1 0  cents. To he had  at 

PBOPOStlLS. 
pr3f:::JSE��N�::bJ':FI�':.P��;�'ll\f�au�:�

T
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Milwaukee, Oct. Z7. 189O.-Sealed proposals. in triplicate, 
will be received at this office until 12 o'clock. noon� 
November 25, 1890. and opened Immediately thereafter, 
in the presence of bidders for the followinJ,t harbor im­
provements : Menomonee River, Mich. & Wis., dredging 
about 2OO,1XXl cub ic yards. Green Bay Harbor, Wis., 
dredging about 36.fJX) cubic yards. Kewaunee Harbor. 
Wis . • pier extension. 3uO feet, more or less. Munitowoc 
Harbor, Wis • • pier superstructure. tnl feet, more or less. 
Sheboyg'un Harbor. Wis., pier extension, 150 feet. more 
or less. Harbor of Refuge. Mllwaukee Bay, Wis., break­
water extension and superstructure. 400 feet, more or 
h�Tes�
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more or less. 'l.1he  uttention of bidders i s  invited to the 
Acts of Congress, approved February 26. 1885, and to eb8 
ruary 23. 1887, Vol. 23, page 332. and Vol. 24, page 414. 
Statutes l i t  Larlle. Proposals will be accompanied by a 
guarantee that if the bid is accepted, contract wil l be 
entered into within ten days after notice of acceptance. 
Preference will be given to materials and plant of 
domestic production and manufacture, condItions  of 
qual ity and price (import duties inc luded) being equal. 
For blank proposals and information apply at this office. 
The Un ited States reserves the right to reject any or all 
bids. Proposals will be indorsed un the envelope. "Pro­
posals for Menomonee River. Mich. and Wis., ) ) or "Pro_ 
posa l s  for . . . . . . . . . . . ' .' . . .  Harbor," and adressed to 

MAJOR CHA��Ji,; !.tln:':��Si:r. S. Army. 
pl�oposals  for Improving Enu'ance to Galveston 

H arbor. U. S. ENGINEER OFFICE. Galveston. 
;rlf�b� �����:d �t ���.�����e�niilO&O���ck� n��:

c
&ftt 

meridian time. December 27, 1890, and then o pened. for 
de l ivery of material s in place for improving the entrance to Galveston IIarbor, Texas. Preference w i l l  be JZiven 
to materia ls of domestic production or manufacture, 
conditions of qual ity and price ( import duties included , 
being equal. The attention of bidders is invited to the 
Act� of Congress approved February 26. 1885, and Febru­
nry 23, 1887, Vol . 23, page 382, and Vol. 24, page 414, U. S. 
Statutes at Large. For blank forms for proposals and 
ali necessac�iX��rJ.a�£I:�v.Jir�jor, Oorps of Engineers. 

this office and from all newsdealers. S b ---------------------- pr8�o�� IEN���E��nsb�I����:l
g

Sa�::n'::h ,S�'!� ��: SEBASTIAN MAY & CO' 15. 1890.-Sea led proposals. in triplicatA, for bui l dIng 
, a steam snagboat, ami for furn ish ing material and rna· Improved Screw Cutting' ��dl�)�V ��: .;1t�:;�
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Foot &L A m H The attention of bidders is i nv ited to tbe Acts of Con. 
Power ... Vgl��t.Pt:�:�.���rV�I: 2?f.·P�� 4l�?Sr:�:��
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Drill Presses, Chucks, D rills,  Dogs, and machinists'  and a m a­
teurs' outfits .  Latlles o n  trial. Catalogues mail ed o n  
165 W. 2d St., 

I N V E N T O R S ! 
Uew ideas cannot be more effectively 
presented than through perfect WO R K I N G  M O D E LS • 
Our specialty is fine model worle. 

N. ERLA ND",EN , 1 0 7  Rivington "'t., New York 

EDISON LAMPS 
For Batteries o r  Dynamos. 

J.2 to 36 Candle Power. 3 to 40 Volts. 
lVe will send free, Catalogue E ,  

which gives prices and descriptiOn of 
lamps, together with directions 

How to Make a Cheap Battery 
to operate them. 

E D ISON L A M P  CO.,  
HARRISON. N. J ,  

THE PENNA.  D I AM O N D  D R I LL & MFG. CO.  
B l llDS IJORO, PA.,  Builders of High Class 
Steam Engin es. Diamond Dril ling and General 
Machinery. Flour Mlil Rol l s  Ground and Grooved. 

OIL WELL SUPPLY CO. Ltd . 
9 1  &: 92 WATER STREET, 

Pit tsbu rg",  l'a • •  
Manufacturers of everything needed for 
.A.:El.TE IS Z .A. 1V  �ELLI!iI 

either Gas. Oil, Water. or M ineral 
Tests, Boilers. Engines, Pipe, 
Cordage. IJrilling Tools .  etc. 
I l lustrated catalogue, price 
lists and discount sheets 

on request. 

VELOCITY OF ICE BOATS. A COLLEC. 
tion of interesting l etters to the editor of the SCIENTIFIC AMERICAN on the question of the speed of ice boats, de. 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained In SCIENTIFIO 
AMERICAN SUPPLEMENT, No. 2 1 4 .  Price 10 cents. To 
be had at this office and from all newsdealers. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled fl=��:�t ��::u�:: :mdr�=;,��Jm,!q¥>� 
able Horae Power and Mounted. Bteam Drilling Machines for 100 to 
jjQ() ft. Send Bcents for illustrated 
catalogue. Pierce A l·tesian 
"aNi!!�e�r:!e�'Wl�lY �rt' 

MACHINISTS' FINE TOOLS. 

STAN D A R D  TOOL CO . ,  ATH OL, M ASS.  

Sena Jor Catalogue ana Pric. List. 

IDEAL MUSICAL BOX 
Is the I,nteot Invention in Swiss Mu sical Boxes 
It  I s  the "iweetest and Most Perfect Instru ment 
for the Parlor. A ny numbrl" nf tunes CO il be ob­
tained for it. The Largest 8tock of Mustca" Boxes in 
America. Send 4 cent stamp for llln.trated Catalogue. 

J ACOT " 80 N , 8°AI"\�R��Y' 

For li n n ecessary in formation appl y to 
O. M. CAR1'ER. 1st Lie.1tt., Corps oj Engine,,'s, U. S. A. 

u. �i�I��:::�� "��CSct�::' 13:���..'!�rap':;��I�l;? 
dredging  and excavat ing rock from t h e  channel of the 
J ames river, near Richmond, Va., for the construction 
of mattress dykes and jettieR, will be received until 
noon of December 9. 1890, and then opened. A ttention 
is invited to A ct.s of Congress approved Feb. 26, 1885, and 
Feb. 23, 1887. Vo l .  23,  p. 332, and Vol . 24, p .  414, Statutes at 
��£l:
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WM. P .  CRAlGHILL, Col., C07"pS oj Engineers, U. S. A. 

u. ��g�'Ng.!�VOl�?I8�lo:e��':'1�:.:.8'e';.'r!a :r��lo�: 
als, in tri p l icate, wi l l  be received at th is office unt i l  12 
o'clock noon, .\I onday. December 1, 1890, fnr the del ivery ' at Sandy Hook. N .  J . , of 4l.1XXl cubic yards of broken 
stone (granite. trap . or  l imestone) and 62JXXJ barre ls of 
Roseudale cement. 'l'he atten t ion of bidders is invited 

I to Acts of Congress approved Feb. 26, 1885. and 14'eb. 23, 
1887, Vo l .  23. p. 33'!, and vol. 24:, p. 414, Statutes at Large. J�'or full information, app ly to I G. L. GILLESPIE, Lieut. Col. oj Engine.rs. 

I u s. En ginee r Office, Room 62, Army Building, . New Y ork. October lb. 1890.-Sea Jed propol'la is . III 
tri olicate, fol' dredgi ng  t h e  channe l s  in Newtown Creek, 
N. Y., Gowanus Bay. N .  Y . • and Raritan BlLY. N. J.,  wi l l  
��;��bVe�
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The attention of bidders is i nvited to Acts of Congress 
II pproved February 26. 1385. lind February 23. 1387. vol. 23, 
page 332, and vol 24. page 414. Statu�es at Large. For spe­
cifications, blank forms, and all mformation, apply to 
the undersigned. . G. L. GIJ.LESPIE. Lieut. Col. oj Engineers. 

u. ��!g¥'::J!:.
O

:r���b�ol�:"I&r.��::rldBp��I���F.: 
in tripl icate, for dredging Shel l Reef. off Tenth gtreet, 
and for blasting and dredging Middle Ground, off Sun­
ken Meadow. East River, N. Y . •  wil l be received at this 
office until 12 o'clock. noon. Wednesday. November 19. 
1890. Amount avai lable. $100,000. The attention of bid­
ders is l nvited to Acts of Congress approved February 
26, 1885. and February 23, 1867. vol. 23, page 332, and vol. 
24. pHge 414. Statutes at Larlle. For specitlcatlons, 
blank forms. and a l l  informlltion. apply to the under­
signed. G. L.  GILLESPIE, Lieut. Col. oj EngiJneers. 

u SN���:����gt';,b!lr°f5�1�.0s!,�Bp����s!Fs: 
in triplicate, wil l be received ttt th is office until 12 o'clock 
noon. \Vednesday, November 26. 1890. tor removing 560,-
000 cubic yards. more or l ess. of material. mud. earth .  
rock, old timber. etc . •  from the Harlem River. Spuyten 
Duyvil Creek, l.md from the cut t.hrough Dyckman's 
meadow. on the l ine of the Harlem River Improvement, 
and for furnish ing t he  materIals and workmansh i l l  for 
���;���t�d�
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of bidders is i nv i ted to Acts of  Congress approved 
February 26, 1885. and February 23. 1387. vol. 23, page �, 
and vo l .  24, page 4 1 4. Statlltes at Large. Fur speCI­
fications. blan It forms and al l information . apply to the 
undersigned. G. L. GILJ,ESPIE, Li.ut. Col. oj Engineers. 

u. ���i)i'�:�.?T,��' ��t��e� .. rro��.!�e�l:r��� posah; in tripl icate wi l l  be received at this office until 12 
o 'clock. noon. Wednesday. November 19, 1890, and open­
ed immediate ly thereafter in the presence of bidders, 
for the foll ow ing harbor improvements. viz.: Dredg-ing 
Calumet. River. I l l inois and Indiana. Dredging Calumet 
Harbor, Il l i n ois. Proposals will be acoompamed by a 
guarantee that if the b i d  be a ccepted. contract w i l l  be 
entered into with in 10 days after not ice of acceptance. 
The United States reserves the right to reject any or an 
b ids. 'L' h e  attention of biddt:�rs i s  i nv ited to the Acts of 
Cong-ress approved February 26. ]885, and February 23, 
1387. vol. 23. page 332. and vol .  24, page 414, Statutes at 
Large. l:I"or specifications. blank proposals, and all other 
information apply at above address to 
CAP,!' .  W. L. MARSHALL, Corps oj Engine.rs, U. S. A. 

u. isJ�§!�I��I��)��:is��St�y�ic�:,8:il l�c;����i;!'� 
ed at this office unti l noon of November 21, 1800. for the 
de l ivery of 10,000 tons, more or lesR. of rubble stone at 
Newburyport Harbor. Mass. Attent ion i s  invited to the 
Acts of Congre8S approved February 26. 1885. and Febru­
ary 23, 1387, vol . 23. page 332. and vol. 24. page 414. 
Statutes at 

rs'���·MI'i.l"l*i�i'.ij'��f.
n
c�f.PJI j':,gineers. 

u. T800�.!�!���rp���('B�1s?i�8f��ii�t���ill°ti!Or���i;?� 
ved at this office unt i l  noon of November 21. 1890, for the 
del ivery of 225.000 tons, more or Jess. of rubble stone. for 
the Harbor of Refuge, Sandy Bay, Cape Ann, Mass. 
Attention is inv ited to the Act of Congre�s approved 
February 26, 1885, and February 23. 1887, vol. 23, page 332, 
and vol. 24, page 414, Statutes at Large. �'or ful l  in­
formation appJ y to 

S. M. MANSFIELD, Lieut. Col. oj Engineers. 

u . ��M!�I��l���o��Is?i��try�I'i!'t���i11 O�!����l:! 
ed at th i s  office. until noon of Novemhpr 21. 1890. for 
dredgm� from Weymouth River.Mass.,'Ui,fXK) cubic yards, 
more or 10S8.  of material. Attention is i n vitt'o to the 
Acts of Congress ap'proved February 26. 1885. and 
February 24. 1887, vol. 28, page 332, and vol. 24, 

E
a",e 414, 

Statutes at 
rs�'iti�.MI'i.l"l�ikt�r�=���)M��yE�glne.r •• 

u . �8:.���.fe�
r p'!o��::ls�I!ts���ii:!:���ilJog�or���it;� 

ed at t h is office until noon of November 24. 1$l(), for 
dredging from the west end of Brewster Spit, Boston 
Harbor. Mass., 28,ooo cubic yards, more or less. of ma-
����!'d i�����:�: � if��

e
��� 

t
�:b�:�y

o
k?18Gr�e:gl.a&: 

¥,
a
ff
e 382, and vol. 24. pIIge 4U, Statutes at Large. For 

u informH�
.
�.aIllMl'FIELD, .Lieut. Col. oJ EngiJnee-r,. 

[N OVEMBER 8, 1 890. 

u. �81.�g!�I��1�����'J�lis�i�
s
f:;�IIJ!1i:;�·il IO;!����A� 

ed at this office unt i l noon cf November 24. J890. for 
dredging in Boston Harbor, Mass., 70.000 cub ic yards of 
material .  more or lesA. Attent ion i s invited to the Acts 
of Congress u pproved February 26. 1885. and February 23, 
1387, vol. 23, page 332. a n d  vol .  24, page 414, Statutes at I�arge }I'or §�l�ln�AN����:t¥f,ILi��t. Col. of Engineers. 
--------� . .  --- � 
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ed at th is office unt i l  noon of Novem ber 21. ]890. for 
dredging from Winthrop Harbor. Mass.. 18.000 cubic 
yard�, more or less. of mater ial . Attention is invi !  ed to 
the Acts of Congress upproved February 26, 1885. and 
February 28, 1887, vol. 23, page 332, and vol. 24. page 
414, Statutes at Lar�e. ]'or fu l l  in formntion apply to 

S. M. MA NSFIELD. Lie"t. Col. oj Engineers. 
------

U . �!II!ai�r���s�l���� · t���n��re. ��r�� �ec;ei;?eJ�i 
this office unt i l  noon o f  Nov . 21. 1890, for dredg inll from 
the channel leadinl' to Nantasket Beach. Boston Harbor. 
Mass., 20.000 cubic yards, more or less. of materia l .  At­
tention is invi ted to Acts of Congress approved }4"1eb. 26. 
1885. and Feb. �3. 1387. Vol . 23, page 382, and Vo l .  24. page 
414, Statu tes �" t k."Kf.:tN��I�L�,

i 
£t'�t'.''g�?

n
o.� lJF�iri��ers. 

U 8. En2"ineer  Office, Hostnu ,  ll i n ss.  Oct. 15. 1890. 
thi: o��:!l��lilc:f��S�I�f i�o�l: iNt:
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Sa lem Harbor. Muss. , 45,CXlO cubic yards. more or le�s. of 
materia l .  Attention is invited to t h e  Acts of Congress 
appro ved Feb. 26, 1885, and �'eb. 23, 1887, Vo l . 23, page 382, 
and Vol. 24, page 414. Stututes at Large. For full infor .. 
mation apply to 

S. M. MANSFIELD, Lieut. Col. oj Engin.ers. 

U Sse���h��(�:o�a'l:��' t�gri��tlJ, �:tls�e �e
C
:el�eA�i 

this office unti J noon ot Nov. 22. 1890. for dredg-ing from 
Gloucester Harbor. Mass . , 40,000 cub ic yards. more or less, 
of materia l . Attention is i nvited to the Acts of Con-
���':,";>f:f.r;,�J\?ot�4�·p�el��·st::'t�t:s

e
�te.:r��:

,
lo�

l
f�1 information appl y  to 

S. M. MANSFIELD, Lieut. Col. oj EngineeT8. 

U .  �e���i�lr'b��s'!l�:��;t�f�T��:�: �i�r'f;e ���e��e�i 
this office unt i J  noon of Nov. 21. 1800. for dredgmg from 
Hillgham Harbor. Muss . •  20.00. ) cubi c yards. more or Jess, 
of materia l . Attention i s invited to the Acts of Con-
���'i," 3���(;t��/;��j,!�e ��'S��t�t�:�t f;r��.1'70�lf�1 
information apply to 

S. M. MANSFIELD, Lieut. Col. oj Engineers. 

u. �e��'ai��;�)��,Ci-;; rrr�f�
�����ITt·e ���e�e��i 

this office unt i l  noon of Nov. 22, 1800, for dredging from 
Manchester Harbor, Mass., 20.000 cubic YHrds. more or 
less, of material. Attention is invited to the  Aets of 
Con!':re .. a pproved Feb. 26. 18R5, and Feb. 23, 1887, Vul . 2fi 
r:f';';;�tf;�:;'�l

.
ito 

page 414, Statutes at Large. For fu 
S. M. MANSFIEl,D, Lieut. Col. oj Engineers. 

u .  SS!a���i��o�1�:!����'t�gI7��t�: �nS�e �e
c
�el:e��t 

th is  office untH noon of Nov. 22, 181j0, for dredging from 
Scituate H.Lrbor, Mas�. , 30.000 cubic yards. more or less, 
of material .  Attention is inv ited to the Acts of Con­
gress approved Feb. 26, 1385, and  Feb. 23, 1887. Vol. 23, 
page 382. and Vol . 24, page 414, Statutes at Large. For full 
Informat ion apply to . S. M: MANSFIELD, Lieut. Col. oj EngineeTs. 

U • SH:�re�d ���:o����:;; l:i�ritC':t�J. �nlS�� �eC;ei;;;eJ�i 
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r y��a��i��:�O: 
less of mtlterm l . Attention i s  invited to t he  Acts of 
Congress approved Feb. 26, 1885. and Feb. 23, 1887. Vol .  23. 
pllj!;e 382, and Vol .  24, pa!,:e 414. Statutes at Large. For full 
informatioc apply to 

S. M. MANSFIELD, Lieut. 001. oj Engineer •• 

u. Ss:;S:j':,�g;o���rri �i�ri��I�e.1l!rtr�e ���i;>eA�i 
this office until noon of Nov. 21 . 1890. for dredg-ing from 
Lynn  Harbor, Mass., 40,000 cu bic yards. more or less, of 
mater i al . Attention is inv i ted to the A cts of Cong-ress 
approved Feb. 26, 1885. lind Feb. 23, 1387, Vc. I .  23. page 332, 
and Vol. 24, page 414, Statutes at Large. For full infor­
mation appl y to 

S. M. MANSFIELD, Lieut. Col. oj Engine.rs. 

LABYRINTHS.-DESCRIPTION AND 
figures of some interesting examples of ancient and 
modern labyrinths or mazes. Seven illustrations. Con­
tained i n  SCIENT I FIC AJ\f Jl�RICA N  S U P P L �: M F.NT, No. 
7 6 7 .  I'rlce 10 cents. To be had at this office and from 
all newsdealers. 

KEEP COOL ! 
CI,ARK'S Light - Runn i ng Venti lating 

F.A.JSrS. 
Adapted for Venti lating and Dry­

ing of every description .. 
Catalogue  free. 

GEO. P. C L A R li.. 
Box L, Windsor Locks. Conn. 

Its. Goldsmith, A�ent, 744 B'way, New York. � P O P  S A F E TY VA LVE O t\B'I\1WATER REL IEF VALVE 
�. '_ IMPROVED STEAM GAGE 

@ co;; STEAM ENGINE INDIOATOR 
SIn2" I e  B e l l  ( ' hhue \Vh i tilt l e. and all Instruments used in connection with Steam, Air and Water. Sole A gents JOT Ula1'k's L'tnen .l!'ire Hose. 

NEW YORK. LONDON. 
CROSBY STEAM GAGE & VALVE CO. rl�.r��,:e�a�� 
I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions .lor construction, with one 
llInstration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through. 
ont the year at a temperature of from 34° to 36°. Con­
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 1 1 6. 
Price 10 cents. To be had at this office and of all new", 
dealers. 

Sto re d E n e rgy 
ACC U M U LATORS for Electric Lightin!< and Street Car PropulslOn. 

THE A C CUMUI,ATOR COMPANY, 
44 Broadway, N. Y. City. 224 Carter St., Phila •• Pa. 

© 1890 SCIENTIFIC AMERICAN, INC.



NOVEMBER 8, 1 890.] 
A New and Splendid Companion to 

all the Metal Industries. 
Fully abreast oj the latest in7xntions and discO'lJe1"ies9 as 

1vell in the largest and coarsest as in the 
smallest and .finest oj metal work. 

JUST READY. 
P r ice, $2. 50. 

Free of Postage to any address in the World. 

T � E  

M �t,l W orkar' 3 H 'n�y .. B ��R 
-QF-

RECEIPTS A N D PROCESSES. 
Being a collection o f  Chemica] Formulas and Practi­

cal Manipulations for the working of all th e Metals and 
Al lDYS.  includ ing the Decoration and Beautifying of 
articles manufactll1'ed therefrom, DS w e l l  HS their pre­
servation. Edited from various sources by Wil l i am T. 
Brannt. editor of "The 'rechno-Chemical Receipt Book " 
and " ':f.1he Metall ic A l loys . "  Il lu strated by 6a engrav­
inQ"s. One V01UIDf>, over 500 pages,  Pmo, elegantly 
bound i n  scarlet cloth , gilt. closely pril1ted.  contain ing 
a vast Ilmount of val uable matter on all the Metals and 
Alloys, not to be found in an v other book in the English 
language. . 

W'Price $2.50, free ojpost({ge to any adclress in the worla 
W- A circular oj 24 pages, s]wwing the full TabZt oj Cmt­
tents oj this valuable book, 'will be sent free and, free of 
postage to any one in any part oj the 1vorld, who will fur­
nish us with his address. 

H E N RY C A R E Y  B A I R D  &. CO.,  
INDUSTRIAL PUBLISHERS,BoOKSELLERS & IMPORTERS 

810 Walnut !'it., Philadelphill, Pa., U .  S. A. 

Experimental Science 

740 P ages. Over 6 8 0  I l l u strations.  
P R I C E ,  by m a i l ,  postpai d ,  $4.00 

SEND FOR FULL ILLUSTRATED CIRCUI,AR 
AND TABLE OF CONTENTS. 

This is a book full of interest and value for teach· 
ers. students, and others who desire to impart 

or obtaiu a practical knowledge of physics. 

M U N N  & CO.,  Pub l ish ers, 
Office of The Scie ntifi c  American 

361  B ROADWAY, N E W  YO R K .  
\Vhat the  P I'f�!ijS !ijUYS of  "Experimental Science." 

.. Mr.  Hopkins has rendered a valuable service to ex .. 
perimental phY:5ics. " -E eening Post. 

• •  'rhp, book is one of very practical character. and no 
one of a scientific turn of min d could fail to find in its 
pages a fund of val uable information." -Elecfric Age. 

l ,  '}1he e ! ectrical c hapters of the book are notably good, 
and the practical instruction given for building simple 
eJectrical machinery may be safely carried out by those 
-not a few-who like to mak� their own apparatus."­
J;]l(�ctrical lVorld. 

• 1 The author hag avoided repeating the backneyed 
�����:;
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which are largely of a novel character and very strik­
ing." -Engineer·ing and Mini-nu Journal. 

. .  We commend it most heartily to all teachers . "­
Normal Exponent. 

i '  It is a treat to read a book of this kind, that sets 
forth the prinCiples of physics so ful ly, and without the 
use of mathematics." -'1'he Locomotive. 

. .  All teachers of science are aware that real know .. 
Jedge is acquired best by the student making experi­
men(s for him self. and any one who points out how 
thos� experiments may be easily made is dOing excellent 
work."-English ]feclutnic and lYorld of Science . 

.. The work bears the stamp of a writer who writes 
nothing but with certainty of action and result, and ot 
a teacher who imparts scientific information in an at­
tractive and fascinating manner." -Amcri,can En.gineM·. 

.. It should be found in every library." -Engli.sh Me­
chanic. 

• � 'rhe book would be a most judicious holiday gift." ­
Enq-inee-ring and MIni-na Journal. 

' " 1.'he portion of the bonk devoted to dynamic electri� 
City covers over one hundred pages. and is extremely 
interestin g and valuable. " -Rrooklyn Standa·rd Un'ion. 

U D i rect ions are given for demonstrating tnost of the 
Jaws of physics, with every-day tools and common ap­
pliances . " -A.mer-ican Photographer. 

" Many of the experiments are new to prin t, while 
:�d�Pt1 ��:i:t�\%e�::b�;a��:}'�P,��ri1�i�i��?

ed for
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PAT E N T S ! 
M Ess as. MUNN & co. ,  in connectio n  with the publi­

cation of the SCIENTIFIC A lUEUICAX. continue to ex .. 
amine i mprovements, and to act as Solicitors of Patents 
for Inventors. 

In this line of businesS they have had ,forty-one years' 
expe1·ience. and now h:"tve. 'ltneqwlled fac ilitfes for the 
preparation of Pa.tent Drawings, Specificat.ions, and the 
prosecution of A ppl icat ions for Patentli in the United 
Stat.es. Canada, and Foreign Coun tries. Messrs. M unn &; 
Co. also attend to the p reparation of Caveats. Copyrights 
for Books , Labels, Reissues, Asslgnmen t.s . and Reports 
on lnfrinf;!ements of Patents. A l l  business intrusted to 
them is done with special care and prom pt.ness, on very 
reasonable t.erms. A pam phler. ·sent free of charge, on appl i cation , con­
tainin � ful l information about Pat ents and how to pro­
cure them ; di rections concerning Labels, Copyrights, 
Designs. Patents. A ppeals. Reissues I nfringements. As­
signment.s. Rejected Cases. Hints on the Sale of Pa­
tents, etc. 

We also send. free of charge, a Synopsis of Foreign Pa .. 
tent Law8, showing the cost and method of becuring 
patents in a l l  the princi pal cou ntries of the world. 

In U N N  & (: 0 . ,  Sol i c i t  .. . · .. o f  Patenta, 
SliI Broad way. New York. 

BRA NCH O n'ICES.-No. 022 and 624 F Street, Pa­CIfIc Building, near 7th Street. Washinj<ton. D. C. 

1!ituttfi ! �tutti!att. 
is a Flexible Felt Made of Pure Asbestos, In a F I R E F E LT THE N EW NON·CONDUCTI N G  MATERIAL 

• ����c.a\��d�� :�lg�.'bg���ci��
e
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it to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form 
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Cr��h, Asbe.tos 

Bulldiug Pllpel', etc. 
THE UHALMER!'l-SI'ENCE CO., 1i9 and 61 I,i berty St., New York. 

BRANCHES :-Philadelphia, Chicago, Pittsburgh, Boston. 

Paris Exposition, lSS9. 
Thi.n. Pan.e1 S1;ock 

IN WHITEWOOD, WA LNUT, ETC., Manuf'acturod by the original " �Y8teme Rartlett/' 
received the Highest Award and only U Grand Prize " 
given T.O this industry. 'The only " Systeme " introduced 
int.o Europe and America that produces a perfectly 
soun d  cut board. 

H E N R Y T. B A R T L ETT, 
CABINE'!' WOODS I MAHOGA N Y  

and VENEERS, SA W MILLS. 

200 Le-wis Street, Ne-w York. 

Barnes' New Sensitive 
Has These Great A dvantages : 

The speed of the drill  spindle can be In .. 
cren�ed or Diminit!ihed IIHdal i t ly ,  or the 
m otion rever8ed, with out stopping the ma­
chine or tiih iflillg belts. M ore or less driv­
ing power can be applied to the drill spindle 
as the size of the drill or the nature of the 
work may demand� 

W. J<'. & JNO. BARNES eo.,  
�999 Ruby St.. Rockford, Il l .  

Cornish Rolls Pulverizer 
Simple, Durable, Compact, Dustless, 

and a finished product direct 
frum the machines. 

The best Ore Granu lator for leach. 
ing and concentration. 
MANUFACTURE ALSO 

Gates Rock and Ore Breakers 
Address for Catalogues 

(,ATES IRON W O RK ... 
1i 0  U �o. Cl inton St . . UhleRlro. 

215 �"ranklin St., Boston. Mass. 
44 Dey St .. New York. 

£. ltlachine Shop and Laboratory 
W�ere inven�ors may be helped out of 
theIr mechamcal troubles. Will send a 
primer that is itself a help. 

THE .TONES B ROTHERS ELECTRIC Co. CINtTI, O. 

SHOULD LEARN How to Use loose Pulleys . 
Useful in formation on this  s u b · 

j ect is gi ven in our " Catalogue 
NO. 56. " S e n t  free t o  a n y  address. 
VAN DUZEN & TIFT, Cincinnati, Ohio. 

- M II: NTION THIS P A PER. -

After be i n g  o n  the M a rket F ive Yea rs 
The " A  e M  E "  Sti l l  Leads ! 

Acme Automatic Safety Engine.-··Stationary." Oil Tank. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 
ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6 ,  Coal & Iron Exchange, New York. 

HARRISON CONVEYOR ! 
Ha!i3fing Grain , Coa l ,  Sand, C l ay, Tar. B � rk, C inders, Ores, Seeds, &'c. 
g���li��. 1 BORDEN, SELLECK & CO. , { Ma��'�':,rs, l Chicago, III. 

Fay's P:t�� §I!!�� ��I�ers 
Price List : 2J.\; and 3 in. solid nut. $1 UI.I,J:;�"_ eacb ; 4 and 5 1n. spring nnt, $1.25 each ; 
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n
Bi��Je�!:�urface Gauges, Be­

��!ef�if:�
t
��� fu11'�e ��'��n� ���:: Ill!'" Send 2.cent stamp for full list. 

l. S. STARRETT, ATHOL, MASS • 

Manuf'r of Fine Tools. &J. !E�A!ST����� IN THE WORLD. 
. 

�Speed, Comfort and Safety. 
� - . AGENTS WANTED. 
Large Il lustrated Catalogu e  sent Free to any Address. 

THE EAGLE BICYCLE MFG. co., 
STAMFORD, CONN. 

T Y P E W R I T E R S. 
Largest like establishment in the world. First­

class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma­
chines sold on monthly payments. Any Instru­
ment manufactnred shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale priceS 
to dealers. Illustrated Catalogues Free. 'l'YPEWRI'l'ER I 70 Broadway, New York" 
HEADQ.UAR'l'ERS. f 144 La Salle St., Chicago., 

of 1 4  postpaid for $ 1  hill. 
Linen, Cards, Papers, Everything. 

NewAgents make BIG Money.Terms Free. 

Thalman Mfg. Co .. No. 184 Bait. St. Baltimore, Md. 

WHAT Uncle Sam and Aunt Columbia think, etc., of , and SEATTI,E. Send stamp to ASH I �.g TO N Eshelman.LleweUyn&Co.,Seattle, w. 

Unzerbrechlich. Wasserstandszeiger; 
Ersate fUr ImlHer dcr 

gerbrechl. Wasserstands­
glhser, daher gr08."Ie Er­
spal'nis. Wasserstand von 
weitnn und iro llalbdunkel 
gut erkennhar. Grosste 
Sichel'heit gegpn zu tiefen 
Wa'i,'1e)·stand. !ficIn.';,: g. 
gef;ihd. Vnfiille (alas .. 
splitter, Brandwunden)" 
Anb ringung wie ein ge .. 

wi;hnl. Glas. Prima-Refer. 
Maa8sefurBest.: 1 11 III. J. G. U l mann, ZUrich. 

Maschinen-Fabrik. 

TUeHTIGE VERTRETER 
fuer den obigen Artikel, sowie fuer andere 
Specialitaeten werden gesucht. O. ]<'. 6759. 

��I���?�l!!i�;!���! � money. E asy p n y ments. AU makes �� new & 2d h d . ( ' flh r .. j'f'. Hflu!;p.Haznrd & t 'o . 16GSt. Peoria. Ill. 

BARREL MACHINERY • 
E. &. B. H O L M E S  

nUFll�ALO, N .  Y • 
ALSO A FULL LINE OF WOOD WORKING MAOHINERY. 

$ 1  0 0 0 to $5 0 0 0 B�hf�!f,�
t

pr� 
• • fitable b u s i .  

nes.. Magic Lanterus and Views of popular sub­
jects. Catalognes on app l i cation . Part 1 Optical, 2 
r�h�AN��4��, ��
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AG ENTS m a k e  1 00  per cent. profit on my Corsets, 
Belts, Brmlhes. Curlers, and novelties. 

Samples free. Write now. Dr. Bridgman, 373 B'way, N.Y. $525 Agents' profit.s per month. Will prove 
it or gUY forfeit . N. ew portraits j ust out. 
A $3.50 Sam ple sent free to all. 
W. H. Chidester & "on. 28 Bond St., N. Y. 

DEAFNESS &. HEAD NOISES CURED by 
-' Peck's INVISIBLE TUBUL�R EAR CUSHIONS. Whigpers beard. Com· 

tortable. Successful where all Remedies FAIL. Ills. book& 
proofs tree. Address F. HISI:OL 853 Broadway, New York. 

IDE AUTODIATIC ENGINES. TRACTION AND PORTABLE ENGINES. 

STEA.1W: :R. O.,A.:D Fl. OLLEEl.S. 
WEITM YER PA T ENT FURNA CE. . BOILER� O F  EVERY DESCRI PTION. 

Mannfactured by FOUN DRY & MA C H I NE DEPARTMENT, Harrisburg, Pa .. U. S. A. 
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ENGINEER 'S HANDY -BOOK 
The most comprehensive and best l l I ustrated book 

ever publ ished in this country on the Stea m-Engine.  
Stationary, Locomotive, :l nd Marine.  anq the Ste: l ln ­
Engine Indicator. It  con tains l warlv 3(10 Main Snbject�.  
1.316 ParagraphR, 87H Quest ion s  H nd An �werR. !>2 Rl1J!g('�­
tiuns and Instructi ons , 105 R u l es ,  Forlll u l m  and �JxH m ­
ple�. 149 'l'ables, 195 I l l u strat ions, 3 1  I n dicator 1)i:lgl'alll � ,  
and 167 Techn i ca l ':Pel'ms. over  :1,000 d ifferent subject s . 
with t.he quest ions most likely to be asker.. when under 
exam i nation , before being com m issionpd a s  an engineer 
in the U. S. Navy or Revenue Service, or licensed l iS  an 
engineer in the Mercantile .l\-Iarine Service. 

Price $ 3 . 5 0 .  
For sale by all booksellers o r  will be s e n t  t o  auy part 

of the United States or Canada on reccipt of list price. 
Send money in Registered Lett,,·, P. O. Order, or Postal 

Note. 
E DW AR D  M E E K S, P u b l i s h e r, 

No. 1 0 1 2  lValnut Strf-et. Philadelphia, I'a. 

OTTO GAS ENGINES 
33,000 SOLD. 

Engines a,ld Pumps Combined. 
GAS 

o r  GASOLINE. 

SCH LEICHER,  SCH U M M  & CO, 
PHILADELPHIA, 

NEW YORK. 

OURS i. NO'l' a cheap and light 

... 
Regrinding VALVE GLOBE None superi oo' 
for Steam. Adopted on Locomotives and 
Steam boats. 

Write for complete catalogue. 
The Lunkenheimer Brass Mfg. Co. 

1 5 - 1 "  E .  Stll �t • •  Cincinnati. O. � All Ages Enjoy this Parlor Game. 
Intenselv AJnnsing 

and l>el'fcetly 1lnrnlless. 
The o n l y  arrow made without ,� a, point t,hat will stick to glass or any smooth surface. vVil l not mar furniture or hurt any one. 

Pat. in France, Eng· , lnwl, Germany, 

t:\ u. s. and � Canada. 

Post- paid, 
Nickel, $1. 
Bronze,75c. 

R U B B E R  T I P P E D  A R R O W  C O . ,  
Patentees and J.llanlffacflfl'(Tf.:. Boston,  �Tass. ,  U .  S .  A, 

T R A N S M I SSION OF POWER BY COM-
pressed A ir.�A valuab le  and in terestin g review of the 
present statu s of the Tl fllblem of establ i,Qhing com pressed 
HiI' plants for furn i shing m otive power tfl consumers. 
Contained in SCIENTI F I C AM I': R I CAN SUPPL 1':M l'; :\ T. 
No. ' fj ;; .  Price 10 cents. To be had at this office and 
from all neWSdealers. 

Jf;fi\l)/,!ibliIGHT &SlAGK BARREL MACH IN[�'y -- I��.� �il � A S PE C I A LT Y �  I) g��� J O H N  G REE NWOOD &CO. - ROCH ESTER N .Y. 

T �� e�t?b��n L����J1t m��i��en
hO

l�sfrt�i�
ti

��i�°i! 
Sudlo,," s I mproved A sh Sift(�r. It is dustless. and 
can be placed in any part of the house. It is automatic 
and there is no crank to turn and no shaking req nired. 
§toil,112&

a
k��� �:;��t:

n
B�O��?;�, 

t
:fu�i;., �·e�

U
foJ�i1 W 

& 
Patent for sale to St ates. 

EXCELLENT BLACK Copms. only equaled by Litho. 
graphy,  of anything 1lwiUen or dra1fJn with any Pen by t�������A U TOCO P Y 1 ST free. 
Ten Eyek & I'arlwl', 6 6  Pine SU·eet. New York 

VOLN EY W. MASON & CU., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

l ' I l Il V I U EN C R. R .  I. 

©1R�CARY& MOEN CQ.� 
':�TEEL WIRE Of�£SCRIPTION �- � 
224 IV 29 . ST. EV£R &STEEI:SPRINGs. NEWYORK CITY 

F O R  �A LE.-!<'olding Chair patent No. 424,952, dated 
April 8, 18�. '}lbe best invention of its kind . Ifor par­
ticuJars address A ua CST BLUM, 115 West Bay St.t Jack­
Bonville, Fla� 

m a t � u t t .  
An deutsche Er1inder. 

Die !(rosse und thiitige Klasse der deutschen Erfinder 
In den'Vereinigten Staaten machen wir besonders darauf 
aufmerksam, dass Ullsere Firma durch ihre Vel'bindun­
gen mit Washington und d'_,11 enropiiischen Hal1pt stfid­
t.en, besondere Vortheil e  zur Erlangung von in- u n d  aus­
liindischen Patenten bietet. 

Jeder Erftndert gieichviel welcher Nationalit1it ani;e­
�lorjg, ist durch dle liberalen Patentgesetze del' Vereimg­
ten Htaaten zumPatentschutdiir Erfinduni;en be rechti gt . 

Unsere Firma ist bereit, gestiitzt auf eme 45 j iihrige 
Erfal J l'Ullg, dent.!?-che Erfinder jcder Zeit zu berathen 
u ud i hl len behiilflich zu sein zu miissigen Preieen rasch 
und piinktlich Patente za erlangen. 

Unsere deutsche Abtheilllng wird von fiihigen ,leut­
schen Ingenieuren geleitet welche in del' Office mit per­
sonlich vorsprechenden Erfin dpt'll direkt verkchren, nnd 
Rath und Allskunft geben. - Un sere weltbekalltlte und 
popular gehaltene Zeitschrift der " Scientific A merican" 
bespricht in ihren Spalten die hedentenderen Erfindungen 
der Neuzeit. Eine kurze Beschreibung von E t·fin d u ll gen, 
die durch nns patentirt werden, geben wir unemgeltlich 
in unserer Z�itl-'ch rift. 

Corresponden 7. in dentscher Rprache erbeten. 
Pamphlet, in deutscher :-:;prache, tiber Patente wird auf 

Verlangen frei zugeschickt. 
Man adressire : 

MUNN & CO., 
361 Broadway, New York. 

© 1890 SCIENTIFIC AMERICAN, INC.
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hudde Page, each i ll�crti o ll - - .. _ 7' 5  cellt� a l ine 
lJ;u·li. Page, cuch i n�e l'ti oJl - - ... .. $ 1 . 0 0  a l i ne. 

'rh e  above are ctlar<!es per a�ate l m e- -about e ight 1 
words per l ine.  'I'h i s  nur ice Sh()W8 the width of the line. I 
�J.lld is set in agcH e t ype. Erl!!rav in�s may h ead adver. 
tisements at the same rate per agate l ine.  by measure­
ment, as the letter press. Advert isement s  must be 
received at publication office HS early as 'l'hursday morn .. 
in� to appear in next. Issne. 
��===== 

� Something New in Belting� 
More flexible a n d  n i n e  times stronger t.han l eather. I s  
n o t  affected by wet, dry. or heat. S e n d  your name and 
adqress for descri l-'ti()[] and price list to THE lUIDG. 
LEY WI R E R E LT CO. of BEAVER ,,'A L I.S, 
P E�N"A . ,  U. S .  A .  HespoIlsib1e agents wanted to sell 
this new invention covered by more than twenty patents. 

SCIENTIFIC AM E RI CAN SUPPLE-
MENT. Any desired back n umber of the S C I ENTIFIC 
AM ERICAN Se pl'LB':\I .E�T can be had at th is  office for 
10 cents. Also to be lJ<ld of ncwsdealers in all parts of 
the country. 

Victor Bicycles ! 

--- ------ "--

For pleasure, business. reerea ... 
tion,  and for ally thing' y o u  

c o u l d  use a b i c y c l e  for. 
VIC'l'ORS ARE BEST % 

Send for catalogue. 

Omman Wheel Co., Makm, 
Cb ico]) ee F a l l s .  IUass. - ------------ ._----

T H E FO R U M . 
Tile }'Ol"enl O !'!i t  Uf:"\' ie,"v of J�h iug Si llbj ects by 

the IJ e n d i u g  \V )'iters of the  WOl"ld.  
T H E  FOHU.:\I ('ovenl t h e w h o l e  range of subjects of p r e s  .. ent conc:en1 to thou g h t f n l  readers. Among t h e  artIcles of a scientific nature that will  appear I n  ear l y  n u mbers, are 
Speed an d Saft' t }T  i n  Ra i lway Tral' e l ,  by Pl·of. It. H. 'l'h u l' l!I t o ll , of Cornel l  U niversity. fI1he D e v t" l o p lll e u t  of Wal" �hips, b y  (; ollllnnndt"r Th!< · tl;'�J"l-'trr..Yo�· � ivel'S , by I'1"of. W. J. . l�I �Gee, of the U. S. Geoingical Survey. 
Dn'uu ble B a l l oons,  by Ga""toll 'I1 i s lSnlldiel' the 

• greatest a u t horitj;' OIl this subject in the worl d.  ' CO�(?tS���S5�'l��};!. b y C apt . W. de W. A bn ey, 
Resnlt� of the C .· .. lI!r1.US,  by Gen . Fra H (' i �  A .  'Yalker l�t ghtnlng'. by O hver J .  I . o dge , o f  England. The Developln e ll t  of Firearnls . Dr. It. J. (�atling 

TH E FOl{(;lU, N E W  Y O RK. 
30 cent� It coPy.. $5.00 n, yeal·. 

COM PTOMETER 
(TRADE MARK.) 

ALL A R I T H M E T I C A L  
• • • •  P R O B L E M S  

Solved r a p i d l y  an ti accurately 
b y  u s i n �  the CO.\I I'T0.11.ETER. 
Saves ,to I}t" r  (�ellt. of time. 
E n t i r e  r e l i e f  from mental 
strain. A darted to all com .. 
mercdal a n d  Rcientitle compu­
tat i o n s .  Rend for circular. 

FELT & TAR R ANT M FG.  C��, 52·56 I l l inois St., Chicago. 
2 to 40:r� P. The Motor of 1 9th Century � ('an be used Any Place, to do Any >'\< " U'ork, a n d  by Any Une. No Boiler ! ,, � �:_: (r����S fON�tW�;�i�ee� Y  iS���� feet ly safe :Motor for a i l  p l aCeR and pu rposes. ( 'ost ()f ()pt'ra ti o n  a lJO u t  one 

/ t i l t 1m h O ll r  to each i1Hi if:a t ed horse pm!'fr. For c i rculars, etc. ,  address 
.,onomy, u.n"b'U r ,. ,  Charter Gas Engi ne  Co. 

SImpliCity, Rarely. P. O .  Box 148, �tel·]jng,  I I I .  

NEW KODAKS 
" YOIt press the button, 

11 'e do tile rest. " 

Seven New 
Styles and 

Sizes 
ALL I�OADE)j WITH 

Tl'llnSpa 1'ent 

Films. 
For sale by all Photo. :3tock I>eal cl's. 

TH E EAST M A N  COMPA NY,  
Send for Catalogue. ALL�L.E: CI\STlNGS FROM SPECII\L e:RNS 
�?.:.---:: 1\ Q AND FINE GRAY IRON I\LSO ST EEL 

O nNE TINNING J� PArT S FIN I SH ING . NN1NG J r.t«l� LEHIGH AVE. 1< I\!,IERICAN ST, PHILA AND 

THB AMtRI�AN nLL TtLBrH�NB �� . 
95 M I LK ST . ,  BOSTO N ,  M ASS . 

Th i s  Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No, 1 86, 787. 

The transmission of Speech by all known 
forms of Electric Speakin g 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 l icensees responsible for such 
un lawful  use and all the consequenceb 
thereof, and liable to suit therefor. 

J'titnfifi t 1\tutritau . [NOVEMBER 8, 1 890. 

The Largest Manufacturers of Mechanical Rubber Goods in the World. 
EI!iII1;a.b1:lI8h.ed. � B 6 B_ 

THE GUTTA PERCHA & RUBBER MFG. CO. Y�ALUSf MAlltA�lt m�� W�RKS 
W B B U R N S  PllOPTR 

Pack ing , Be lti ng, Hose ,  Mats , Matting, etc . The OTIS ElectriC Elevator 
. . for Ptivate ReSidences, IIospit .. 

Para B u l l d mg, 35 Warren St., N ew Yo rk. als, Small qmce. Buildings, Stores, etc. It 18 safe, slmple (no 
Portland. O .. eacon. Boston. Mas.. Engineer required) , practically 

-_______ -----------. nOiseJe8s. Running expenses 
H .  W. _ J 0 H If S • 61rYt��h�ta�b��:aHu:�;!��ers 

,:A .... �.:w ... �'� 
lie Passenger and �-'reight, "��D"�&,,&,::"1iI" Steam and Belt E levators. 

Otis Brothers & (;0., 3S Park Row, New Y F I R E· P R O O F. N O N·CO N DUCTING 

O O V E R I N G S 
FOR F u R N A Ce:S. H OT-A I R  P I PE9, �TO. 

.... 33 P E R  CENT. O F  F U EL SAVEg,"iiIIl 
D E S C R I P T I V E  P R I C E  LIST, F R E E  BY MAIL. 

H.  W. J O H N S  M A N U FACTU R I N C  CO . •  
S O L E  M A N U FA C T U R E R S .  

ASBESTOS R O O F I N G ,  B U I L DI N G  F E LT ,  ETC. 
SEOTIONAL PIPE &: BOILER COVERI N G S ,  STEAM PACKI NGS, ETC. 

LIQU I D  PAIJoITB, FI RE'PROOF PAI NTS, COATI N G S ,  ETO. 
87 M A I D E N  LA N E. N EW YORK. 

C H ICAGO. P H I �AOE�PHIA. LClN Il0N. 

" Improvement the order of the age. " 

THE SMITH PREMIER TYPEWRITER 

Important Improvempl1 t s .  
A l l  t h e  f<:��pnti al Featurc:-! greatl y perfected 

The Most Durablcn A 1 i�J1111ent. 

ROUTING  and RULING 
M AC H I N ES. 

For Z I N C ,  TYPE M ETAL, 
WOO D ,  &c. ,  &c. 

STEAM AND FOOT POWER. 
S E N D  FO R C I RC U LARS.  

J .  J ,WATROUS, MANF'R.  
2 1 3  R.·U1E STREET, 

Cin("innati, .. - • Ohio. 
BasICst H u n n i ng and Most S i l e nt. 

A l l  typ� cleane� ni  10 �ec�mdS withnnt SOiling the hands. W 0 R K I N  a M O D  E LS �ri1hf��im:��:1 
The S mith Premier Typewriter Co., Syracuse, N. V . ,  U. S . A. or wood made to order by MARON & RAUCH, successors 

Seml for Catalogu e. I to J. F. \Y erner, ", & 4i1 Centre Street. New York. 

54 TH EDITION.-1 1tJ TH THO USAND. 

ENGINEERS' POCKET · BOOK 
By C HARLES H.  HASWELL. 

Mechanics' and Engineers' Pocket·Book of Tables, Rules, and Formulas pertaining 
to  Mechanics, Mathematics, and Ph ys i cs : inc l u d i n g  Areas, Squares, Cubes, and 
Roots, etc. ; Logari thms,  Hydraul ics, H y d rodynamics, St.eam and the Stearn-En· 
gine.  Naval Architecture, M ason ry , Steam-Vessels,  Mills, etc. ; Limes, Mortars, 
C e m e n ts, etc. ; Orthograp h y  of Technical Words and Terms, etc. ) etc. 12mo, 
Pocket· Book Form, pp. 930, $4. 00. 

l� I cannot find word8 to express my admiration of the skill and industry displayed in producing' the same. 
To yon belongs the honor of lIuving prescnted to the world a hook containing m ore positive i n formation than 
was ever before puhli'hed. T coul d  Inth j llotice say lIlorc. "·-Extract frarn a Letter to the Author {r'om the late 
Capt. .J. ERICSSON, the celebrated Engineer. 

' , 

B Y  l'HE SAME A UTHOR. 
MENSURATION AND PRACTICAL GEOMETRY. Containing Tables of Weights 

and Mea�ures ; Vul gar and Decimal Fractions ;  l\Ien�uration of Areas, Lines, Sur­
faces, and Solids ; Lengths of Circular Arcs ; Areas of Segments and Zones of It 
Circle ; Board and Ti mber Measure, Centres of Gravity, etc. , etc. With a Treatise 
on the Carpenter's Slide-Rule and Gauging. 1 2mo, Sheep, pp. 324, 90 cents. 

Published by HARPER & BROTHERS, New York. 

I'M above ,"orks a1'e tor sale by all booksellers, or will be sent by HAHPER & BltoTHEBS, postage lYl'epald. to any 
part Q/' tke United Slates. Canada. 0/' .llexico. on receipt Qf price. IIABPER'S NEW CA'rALOGUE, (l descriptive 
iist of ot'e,. 300 volumes, sent, postpaid, on r'eceipt Of Ten Cents. 

CUTLER D· E S K B E S T  I N  T H E W O RL D . A , C U T L E R & S O N ,  
• B U F F A L O ,  N . Y" U . S , A . 

J AMES LEFFEL WATER WHEELS 
E N GINES, and BOI L E R S. 

J'" .A..::Jw.!:ES LEFFEL & CO_ 
FARW ST.,  SPRINGFIEI.D, O H I O. 

1 1 0 a  Liberty S t reet, New York City. 

A M ATE U R  P H OTOORAPH ERS 
o r  those wishing t o  try photography, send name 
on pustal for useful information before purchas .. 

i n g  photo materials. 'Ve guarantee to save you money. 
''rHE J ORN 'VIl..KINSON CO., 269 & 211 State St., Chicago. 

ESTABLISHED HAI,F A CENTURY. 

1I!!!!!i'S 
S A F E S 

UAVE MANY tffE:O 
.�  PAlE IMPROVEMEN1S 
NOt roUND I tl  tUlAKES OTHER " 1;  
THAT Will W E LL REPAY AN 
INVESTI GATI O N 
By TIt°SEo��I�E T O  SEClTRt 
THE BEST SAFE 

MARVIN SAFE CO. 
N E W  YO R K, P H I LA D E L P H IA, 

LON DO N . E N C LA N D. 

N AT I O N A L F I LT E R 
P�ZCE $9B_OO. 

BR IGHT SPARKLI NG  WATER GUARANTEED 
NATIONAL WATER PURIFYING CO., 

Address f o r  Pamphlet. 14;) Broadwny or S6 Libel·ty 1St. , New 1:'orllo 

ICE-HO USE AND COLD ROOM. -BY R. 
G. Hatfield. With <'irections for construction. Four 
engravings. Contained in SCIENTfFIO AMERICAN SuP ... 
PLB)I ENT, �9. Price "!.O cents. To be had. at this office 
and of all newsdealers. 

Jtitutif i t  �Ultr i tnn 
ESTA BLllSHIlD l S46. 

Tbe D108t Popular Selentllie Paper in the World. 
Only $3. 0 0  a Y " n ,·, i n e l n dinll l'ostage , Weekly. 

(i� Nunlb ers n Year. 

T h l  .. wI dely e l l'cu l ated and splendidly lIIustrated 
paper is pu b  tsh f d  weekly. Every number contains six­
teen pa� es of useful infOImation and a larga number of 
"rhonal engravlDj!s of new i n venti ons and discoveries, 
representing Engineering Works, Steam ;\ l achinery, 
New [nventions. Novelties i [} MechaniCS, Manufa ctures, 
(' b e m istry, �;Iectricity. Telegraphy. Photography, Archi­
tecture. A griculture, Horticulture, Natural History. etc • 
Complete List of Patents each week . 

Terms of S U bSCI'i p l i o ll . -One copy of the BelEN ... 

TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid. to any subscriber ill the United States, 
Canada or MexiCO, on receipt of tlt l't'e d o l l l l l'lII by the 
publisllers ; six m ontl� s ,  $1.50 ; three months. $1.00. 

C l u b ll .-Special rates for several name!�. and to Post 
M asters .. 'Vrite for particulars . 

The safest way to r e m , t  is by Postal Order. Draft, or 
Express Money Order. Mont�y carefuny placed inside 
of envelopes. securely 8'ealed,  and correctly addressed 
seldom goes astray, but is at the sender's risk. Ad ... 
dress aU letters and make all orders, drafts, etc'1 pay· 
able to 

l:v.:tUNN &; C O _ .  
36 1 B roadway,  N ew Y o r k .  

• 

T � E  
Scientific Amer ican Supp lement. 
This Is a separate and distinct publication from 

THE SCI E � TIFIC A M I!: R I C A 1' .  but is unHorm therewith 
in Slze, every number containing sixteen large pages full 
of engravings. many of wbich are taken from foreign 
papers, and accompanied with translated descriptioDs. 
THE SCltC I.\" T I FIC AlU lf: R I CAN SUI 'PL I�M II: N T  is published 
weekly, ijnd i n cludef! a very wide rRn ge of contents. It 
presents the mos t recent papers by em i nent writers i n  
all t h e  prinCipal d e partments of �cience a n d  the 
Useful A rts, embraCing Biology, Geology, .M ineralogy, 
Natural Hist.ory, Geo� raphy, A rchreology. Astronomy, 
C b e i l l istry . Elect ricity, Light. Heat, ,'!l echani cal En gi ... 
neering . Steam and Rail way Engin eering, l\1ining. 
Ship BUilding, �lal'ine Eng ineering, Photography, 
Teclln ology, Ma.nufacturing J ndustri es, Sanitary En .. 
gineel'ing. Agriculture, Horti culture, DomestIc ECODO ... 
my, Bi ography, Med l cine, etc. A vast am(Jl1nt of fresh 
and valuable information obtainable in no other pllh· 
l i eanon. 

Tile nwst important Enaineering Works, M echanit!ms, 
and Manufactures at h ome and abros,d arp, illustrated 
and described in the SVPPLEM E ,S T. 

Price for the S l'PI"LKl\IENT for the United Stat eM an d 
Can ada, $5.00 a year, or one copy of the SCIEN'I'U'[('  A ll .  
EHICAN a n d  o n e  copy o f  t h e  SUPPLK[\Jje N 'l"  b oth malled 
for one year for $7 .00. Sin g l e  copies 10 cents. A ddre�� 
and remit by postal order, expreR:; money order, or cheCk. 

:U U I'i N  & (;0" 36 1 B roadwa y .  N .  V • .  
Publishers SCIK"N"T I .I!' I C  AM E H I C A N. 

• 

Building Edition . 
THE SCIENTIFIC A:\I ERICA N  A RCH I T ECTS' A :S u  

B [1 ILDERS' EDJTIO� is issued monthly. $2.50 a year. 
SingJe copi e s ,  25 cents. J:forty l :.lfge quarto pages, equal 
to about two h un d red ordinary book pages i forming a 
lar�e and splen did iUa ll a z i ll .� of .'\ l'chi t ecl lI rt·, rich­
ly adorned with f'I/'lJllnt plates tit colors. and with other 
tiD e engravings j illus trating the most interesti ng ex· 
a nples of modern Architectural Construction and 
allied subject:s. 

A special feature is the presentation in each number 
of a vari ety of the latpst and hest plans for private resi­
dences. city and country, including those of very mod .. 
erate cost as wen as the more expensive. Drawings in 
perspective and in color are given ,  togeth e r  with full 
Plans. Spec, fications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnlticent work 
have won for it the 1 � n rgest C i l'cu l a t ion of any 
ArchlteCLUral publication In the world. Sold by all 
newsdealer.. $2,50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 

PRINTING INKS. 
THE . .  Scientific American " i. printed with CHAS. BNEU JOHNSON & CO.'S INK, Tenth find Lom­bard StIl., Pbila . •  aud i7 Rose St.. 01'1'. Doane St., N. Y. 
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