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J titutifit �lUtritJu. 
ROAD IMPROVEMENT. 

The importance of the wheel as a factor in civilized 
life has been well epitomized in the following extract: 
"Do you know that the wheel is the connecting link 
between barbarism and civilization, poverty and 
wealth; that by it the world moves, and upon it all 
great work depends? Do you know that the horse 
which staggers with 500 pounds upon his back trots off 
easily with 2,000 pounds loaded on wheels? Do you 
know that if you were chained to 500 pounds of iron 
in the form of a cube you would die if bread was but 
one-eighth of a mile off ?-that in a cask you could roll 
2,000 pounds around the earth? Do you know that 
every time you step you lift your weight (say 100 
pounds) one inch, which, added up, makes a lot at the 
end of a day ?-that on a bicycle you can go farther, 
faster, and easier in the same time ? Take the wheel 
from the locomotive, and one-half the world's industry 
would die. Remove it from the car, carriage, and fac
tory, and the wealth of the world would dwindle nine
tenths. You would hear of no Goulds, no Astors, no 
Vanderbilts. Wall Street would go down a tradition 
to future generations." 

Like many other important facts, the above is very 
well known and is very imperfectly realized. But the 
wheel without a proper surface to roll upon is badly dis· 
counted. The railroad only attains its speed by having 
a smooth steel bed for its wheels to roll over. On a less 
perfect surface the speed of the slowest train would be 
unendurable for the passengers. The locomotive, that 
seems instinct with self-contained life, becomes the 
most helpless of organisms when its wheels leave the 
rails or when snow accumulates little by little on the 
track. 

The road question is now one of the great issues of 
the day. Of all civilized countries, the United States 
probably hold the palm for bad roads. The annual 
messages of governors of States have taken cognizance 
of the need for better roads; the roads of a district 
have been made a subject for indictment by a grand 
jury. In the daily papers we read of a mud blockade, 
when farmers were conftned to their houses because the 
roads were impassable. Their produce was locked up, 
money became scarce, the local merchants suffered in 
their business, so that a local financial crisis was the 
effect of bad roads. We read that a farmer in Penn
sylvania, last spring, while using a six-horse team to 
haul a single load of hay, had one of his horses fall in 
the road, and the horse was drowned before he could 
be got out. The question, "How are the roads?" so fre
quently put in country places, tells a whole story of the 
dependence of farmers on roads for their prosperity, 
comfort, and even for social recreation and enlighten
ment. Without practicable transit, there can be no 
support for family gatherings, lectures or lyceums, and 

amazement the condition of things that permitted a 
whole region of farming industry to be paralyzed by a 
"mud blockade." 

• fe • •  

Naval and Seaboard Weakness of the United 
States. 

The outbreak of war with Chile would have disclosed 
the weakness of the country. Before an army could 
have been tr�nsported from California to Valparaiso, a 
fleet of transports would have been required, and ow 
ing to the decline of the American commercial marine 
these would not have been available. No maritime 
nation can be considered in a proper state of prepara 
tion for war, offensive or defensive, unless it has a fleet 
of fast merchant steamers which can be converted into 
an auxiliary navy. If hostilities had arisen Chile would 
have employed the fine vessels of its national line as 
cruisers and transports, and the United States would 
have had no merchant vessels on the Pacific seaboard 
equal to them for war purposes. If there should be a 
similar emergency on the Atlantic side, there would be 
no merchant fleet under the American flag available 
in a war with any European maritime power. 

If an army, moreover, had been sent to Chile and 
the American naval res(mrces had. been concentrated 
in that quarter for active operations and blockade 
duty, the California coast would have been defense
less, San Francisco exposed to attack from the most 
formidable Chilean war ships, and the Atlantic ports 
without adequate means of resisting long-range fire 
from such battle ships as the Prato Coast defense 
would become an issue of paramount importance in 
any foreign war. It has seemed impracticable during 
the last decade to arouse public interest in this ques
tion or to secure wise and comprehensive action from 
Congress upon it. 

A great nation, with unprotected cities on' three 
seaboards, invites war by its lack of preparation for it. 
The United States not only ought to place its chief 
ports in a proper condition of defense, but it ought 
also to have a fleet of cruisers and battle ships large 
enough to meet any requirements of foreign warfare, 
a military system well ordered for sudden emergencies, 
and an auxiliary navy of requisite speed and tonnage 
in its merchant marine. With these preparations for 
national defense, thQ risks of war would be hardly 
worthy of serious consideration. Every one of these 
measures can be advocated in the interests of peace. 
The barbarism of war, which Americans justly hold iIll 
unspeakable abhorrence, cannot be averted by condi
tions of helplessness and insecurity produced by sys· 
tematic neglect of comprehensive measures for na< 
tional defense.-N. Y. Tribune. 
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POSITION OF THE PLANETS IN MARCH. 

SATURN 
is morning star until the 16th, and then evening star. 
His opposition with the sun occurs on the 16th, at 4 h. 
30 m. P. M. He then rises at sunset, is on the meridian 
at midnight, and sets at sunrise, being visible the 
entire night. He may be easily found in the eastern 
sky, as soon as it is dark enough for the stars to come 
out. He shines with a serene light and a leaden tint 
as he makes his way between Beta and Eta Virginis, 
two third-magnitude stars in Virgo. His motion is 
retrograde or \7£stward, and, though he moves at a 
slow pace, careful observers will see that, at the close of 
the month, he is perceptibly nearer to Beta Virginis. 
The best period for the observation of Saturn extends 
from February to July. He is, an interesting object 
when seen by the unaided eye, but in the telescope he 
is an object of surpassing loveliness even in his present 
aspect, for his rings are beginning to reappear, and his 
satellites gleam like points of gold as they circle around 
their great primary. 

The moon is in conjunction with Saturn six hours 
after full moou, on the 13th, at 1 h. 48 m. P. M., being 
1 ° 38' north. The full-orbed moon and the radiant 
planet, not far away, will form a lovely celestial 
picture when they rise, soon after sunset, at nearly the 
same time. 

The right ascension of Saturn on the 1st is 11 h. 56 m., 
his declination is 3' 6' north, his diameter is 18".4, and 
he is in the constellation Virgo. 

Saturn rises on the 1st at 7 h. 1 m. P. M. On the 
31st he sets at 5 h. 18 m. A. M. 

MERCURY 

is morning star until the 6th, and then evening 
star. He is in superior conjunction with the sun 
on the 6th, at 1 h. 18 m. A. M., when, appearing 
on . the eastern side of the sun as evening star, he 
commences to oscillate eastward from the sun. On 
the way he meets Jupiter, apparently bound west
ward toward the sun. The planets meet on the 12th, 
at 3 h. 53 m. P. M., Mercury being 14 north of .Tupiter. 
The conjunction is a close one, but will be invisible, 
both planets being so near the sun as to be entirely 
hidden in his light. 

Mercury reaches his greatest eastern elongation on 
the 31st, at 7 h. 8 m. A. M., being 19° 3' east of the sun. 
The conditions are favorable for a good view of the 
planet with the unaided eye, when at elongation and 
for nearly two weeks before. The observer must com
mand a view of the western horizon, and note the 
point where the sun went down. He must commence 
the search about three-quarters of an hour after sun
set, and, with the aid of an opera glass, sweep the sky 
about 9%° northeast of the sunset point. If he make 
diligent quest, he will surely be rewarded by finding 
the planet shining with a peculiar brilliancy on the 
still bright sky. This is his position at elongation 
when he sets an hour and a half later than the sun. 
Before that time, he is farther south, but shines with 
his greatest brilliaucy. The present is the most favor
able opportunity that the year affords for a view of 
Mercury as evening star. 

The new moon of the 28th is in conjunction with 
Mercury on the 29th, at 1 h. 11 m. P. M., being 4° 25' 
south. 

The right ascension of Mercury on the 1st is 22 h. 40 
m., his declination is 10° 33' south, his diameter is 4".8, 
and he is in the constellation Aquarius. 

Mercury rises on the 1st at 6 h. 33 m. A. M. On the 
31st he sets at 7 h. 57 m. P. M. 

MARS 

is morning star. He is in quadrature with the sun on 
the 29th, at 8 h. 28 m. A. M., being 90° west of him. His 
great southern declination, apparently slow progress 
toward the earth, and the inconvenient hour at which 
he makes his appearance above the horizon are diffi
culties in the way of northern observers. It is not un
tH May that his movements begin to be of absorbing 
mterest, but from that time until November he will be 
a target for all the telescopes in the civilized world, and 
no effort will be spared to increase our knowledge of 
what is going on in the comparatively small domain of 
our ruddy celestial neighbor. 

The moon on the day of her last quarter is in con
junction with Mars on the 21st, at 6 h. 19 m. P. M., be
ing 3° 32' south. 

The right ascension of Mars on the 1st is 17 h. 28 m., 
his declination is 23° 5' south, his diameter is 7".2, and 
he is in the constellation Ophiuchus. 

Mars rises on the 1st at 2 h. 10 m. A. M. On the 31st 
he rises at 1 h. 31 m. A. M. 

JUPITER 
is evening star until the 20th, and then morning star. He 
closes his brilliant career as evening star on the 20th, 
at 11 h. 3 m. P. M., when he is in conjunction with the 
sun, passing beyond him and reappearing on his west
ern side to play his part as morning star. He will be 
too near the sun to be visible for a few weeks, but will 
then become tile radiant star in the east, attracting the 
a.tt;Wlon of ob8lc','veI'S of the heavens when the morning 
light is brl'ltk'l.g'. This princely star will continue to 
increase in size and brilliancy as he treads his path 

J titufifit �tutritau. 
across the celestial sphere until his opposition on Oc
tober 12, when he will be visible under nearly the best 
conditions, not long after perihelion, and in north
ern declination. The lustrous light and majestic 
grace of Jupiter since his opposition last September 
have drawn forth tributes of admiration from a.lliovers 
of tb.e stars. He will be larger and brighter at the com
ing opposition in October, and it is not impossible 
that something may be found out concerning the great 
red spot which is again deepening in colO!" and becom
ing more distinct in outline. The close conjunction of 
Jupiter and Mercury, on the 12th, has been referred 
to. 

-

The moon is in conjunction with Jupiter the day 
before new moon on the 27th, at 9 h. 36 m. P. M., being 
2° 52' south. 

The right ascension of Jupiter on the 1st is 23 h. 48 m., 
his declination is 2° 29' south, his diameter is 32".0, and 
he is in the constellation Pisces. 

Jupiter sets on the 1st at 6 h. 56 m. P. M. On the 
31st he rises at 5 h. 28 m. A. M. 

VENUS 

is evening star. Words are powerless to give expres
sion_to the fascinating grace with which she wields her 
starry scepter, and, holding her court in the west, 
shines with peerless luster on the twilight sky, and 
then among the myriad hosts that spangle the firma
ment. She reigns alone, for Jupiter, her rival, has 
disappeared, eclipsed in the sunlight, and, on moonless 
nights, she is the glory of the evening sky. Her great
est elongation from the sun is the first goal in her path, 
as she advances rejoicing in her course, and when the 
month closes she sets nearly four hours later than the 
sun. 

The moon makes two conjunctions with Venus dur
ing the month. The three-days-old moon is in con
junction with the bright planet, on the 1st, at 2 h. 41 
m.' P. M., being 2° 54' south. She makes a closer con
junction on the 31st, at 9 h. 30 m. A. M., being 1° 27' 
south. 

The right ascension of Venus on the 1st is 1 h. 14 m., 
her declination is 7° 58' north, her diameter is 14".8, 
and she is in the constellation Pisces. 

Venus sets on the 1st at 8 h. 58 m. P. M. On the 31st 
she sets at 10 h. 3 m. P. M. 

URANUS 

is morning star. He is visible to the naked eye, and 
may be easily found not far from Lambda Virginis, a 
star of the fourth magnitude in Virgo. 

The moon makes a close conjunction with U rafiUS on 
the 16th at 8 h. 53 m. P. M., being 35' north of the 
planet and serving as a guide to point out his position. 

The right ascension of Uranus on the 1st is 14 h. 
15 m., his declination is 13°.0 south, his diameter 
is 3'.8, and he is in the constellation Virgo. 

Uranus rises on the 1st at 10 h. 14 m. P. M. On the 
31st he rises at 8 h. 12 m. P. M. 

NEPTUNE 
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225 revolutions per minute. Human laughter on the 
phonograph cylinder by proper manipulation easily 
deceives animals. 

Mr. Garner's description of his method of obtaining 
a record of the sounds was very interesting. A mirror 
was hung on the horn of the phonograph, which in
duced the monkey to believe that another monkey was 
present, when the phonograph began to utter sounds. 
When anything suspicious occurred, the monkey 
warned his friend in the mirror, of whom he seemed 
very fond, lavishing caresses upon him, monkey 
fashion. A point ot great value in Mr. Garner's 
researches is that monkeys have three or four inflec
tions of the same sound, each with a meaning of its 
own. If the value of the sounds are considered as Mr. 
Garner states, it is true speech. Mr. Garner makes no 
claim that monkeys or other animals have definite 
sounds for the kinds of food, as bananas, but that they 
divide food into sweet food, etc. This speech of ani
mals is a marked contrast to the redundancy of human 
speech. Monkeys speak, if the term may be allowed, 
in syllables, the word for food having fiye or six sylla
bles. 

Mr. Garner states on the authority of Frank Cush
ing, the celebrated white Zuni chief, that the Zuni 
Indians not only know the language of animals, but 
put this knowledge to practical use. In conclusion the 
lecturer gave a brief outline of his projected trip to 
Africa. Special cages are being made, which will not 
only afford protection for the impedimenta, but serve 
also to carry home the captured monkeys. An inge
nious arrow has been devised by Mr. Garner, which is 
fired from an air gun. The tip of the arrow on strik
ing the animal drops the shaft, and being charged 
with anhydrous prussic acid, produces instant death. 
The cages are provided with electrical fittings, which 
will give shocks to the thief whether animal or human. 
A fine phonograph with telephone attachment is being 
constructed specially by Mr. Edison for Mr. Garner. 
Some specimens of the monkey speech were given on 
the phonograph, including a love duet, which, though 
interesting, did not entirely resemble the love duet of 
Tristan and Isolde. 

The paper was ably discussed by Dr. Daniel G. Brin
ton, of the University of Pennsylvania, who took the 
view of an anthropologist, and Prof. E. D. Perry, of 
Columbia, who viewed the subject from a philological 
point of view. 

.. '.1. 
Electrotechnics. 

Examples are not wanting of the scientific isolation 
that is caused by not possessing that familiarity with 
foreign languages which is a characteristic of diplo
matists and .hotel waiters. Take, for instance, the 
fact that, whereas manganin was manufactured on a 
commercial scale in Germany, and German resistance 
coils have for the last three years been constructed 
of this material with a temperature coefficient of near
ly zero, the very existence of this alloy was unknown 
to many English electrical instrument makers a few 

is evening star. His right ascension on the 1st is 4 h. weeks ago; and even now most of them are still un 
19 m., his declination is 19° 49' north, his diameter is acquainted with the composition of manganin, and its 
2".5, and he is in the constellation Taurus. peculiar properties, as well as with the results of the 

Neptune sets on the 1st at 0 h. 47 m. A. M. On the extensive and striking experiments that have been 
31st he sets at 10 h. 53 m. P. M. carried out at the Reichsanstalt at Charlottenburg on 

Mercury, Venus, Saturn, and Neptune are evening the temperature coefficient and specific resistance of all 
stars at the close of the month. Mars, Jupiter, and sorts of manganin-copper-zinc-nickel-iron alloys. 
Uranus are morning stars. This Physikalisch-Technischen Reichsanstalt, I may 

• ,. I • mention, is an establishment totally distinct from the 
Speech in the Low-er

. 
Anilnals. Technical High School in Charlottenburg, some pho-

A meeting of the Nineteenth Century Club was held tographs of which I showed you this evening. The 
in the assembly rooms of the Madison Square Garden Reichsanstalt is not an institution with students, but a 
on Tuesday, February 16. The occasion of the meet- vast series of imperial laboratories, presided over by 
ing was an address by Mr. R. L. Garner on "Speech in Prof. Von Helmholtz, solely used for carrying out re
the Lower Animals. " sea�ches in pure and technical physics. The investiga-

The president, Mr. Brander Matthews, in introduc- tions are conducted under the direction of Dr. Loewen
ing the lecturer of the evening, made some brief refer- herz, aided by forty-six assistants. 
ences to Darwinism, in which he said that Darwin's We have no establishment in Great Britain at all 
"Descent of Man" was the most important scientific comparable with this Reichsanstalt. The original 
work since the "Principia" of Newton, and that Mr. work turned out there in electrotechnics alone is con
Garner's brilliant researches were well calculated to siderable. Here are some of the published accounts of 
sustain the views introduced by Darwin. researches immediately bearing on your profession 

Mr. Garner in opening his address gave an interest- which Dr, St, Lindeck has been so kind as to send me: 
ing account of his early experiments which commenced "Hardening Steel Magnets," "Standard Resistance 
some eight or nine years ago. His experiments have Coils for Large Currents," "Tests of Commercial Am
been to a large extent among the monkeys, though meters and Voltmeters," "Mercury Standard of Re
other classes of animals were also experimented on. sistance,"" Photometric Investigations," "Compensa
The first principle to be understood in beginning the tion Apparatus for Use in P. D. Measurements," 
study of the speech of animals is to associate the act I " Alloys for Resistance Coils," and so on. 
with the sound, when the notes indicating anger, de- Surely it is part of the technical education of the 
sire and fear may be understood. All researches of I electrical engineer to be taught how to read sllch 
this nature must necessarily be crude, but about two pamphlets as these with comparative ease? 
years ago Mr. Garner conceived the idea of using the 1 A working knowledge of French and German can be 
phonograph to record and analyze the sounds. The obtained without the necessity of learning to express 
phonograph affords an unquestionable proof that cer- oneself fluently in epigrammatic French, or to imitate 
tain sounds are accompanied by a definite act or ges- with facility the word-building of a native German; 
ture, as when the phonograph gives the note of fear, and with such a working knowledge the average tech
the monkey gives unmistakable sign" of fear. The nical student may rest content. But as regards his 
phonograph thus relieves the difficulty of having no own language he should aim at something higher, and, 
standard or phonetic base upon which to work. The therefore, the electrical engineering students of our 
analysis of sounds on the phonograph is accomplished country should be, I urge, practiced in writing-yes, 
by the differences in speed of rotation of the cylinder, I and also speaking-vigorous English.-Prof. W. E. 
which may be increased or decreased from 40 or 50 to Ayrton. 
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AN IMPROVED DENTAL PLUGGEJI.. l of a bellows regulated by stop cocks fed the flame, 

This is a dental instrument capable of use as a hand part of it going through the carburetor, which con
and mallet plugging implement, the device being also tained a mineral essence. The maximum heat of the 
adapted for use as a handle for various instruments. flame was obtained when it was of an indigo-blue 
It has been patented by Mr. George W. Geitz, of No. color, showing a complete combustion of the carbon, 
127 Water Street (room 14), New York City. The tubu- and its temperature was then sufficient to fuse pla
iaI' casing of the instrument is preferably made in one tinUln, that is to say 1,800' C. 
piece, its upper and lower portions of two diameters, • '.' • 
and the bore also has two diameters, forming thereby AN IMPROVED WOOD BENDING MACHINE. 

a shoulder at the bottom of the upper section, as The demand for wood bent into shapes to suit struc
shown in Fig. 1. A plunger rod held to slide in the tural requirements has steadily increased of late years, 
casing has at its lower end a threaded or other suitable and ingenuity has been taxed to fill it. Pieces for orna-

mental furniture, in infinite variety of form, carriage 
seats and carriage bodies, car finishings, ship build-

1 ing, wagon making, and innumerable other depart
ments make demands on the art of bending woods for 
effects of utility and beauty which seem to have no 
end. 

GEITZ'S DENTAL PLU$JGER. 

socket to receive the shank of a tool, and the upper 
portion of the rod, in the upper section of the casing, 
has a collar normally resting on the shoulder, while 
one side of the rod, below the collar, has a longitudinal 
slot into which a screw is passed through the casing to 
prevent the turning of the rod. A cap having a 
threaded bore screws into the upper end of the casing, 
and a spiral or coil spring resting at one end on the 
collar of the plunger rod bears at its other end against 
the bottom surface of the cap. An adjusting screw, 
passing through the threaded bore of the cap, is 
adapted at times for 
engagement with the 
upper e n d  of the 
plunger rod. When 
the instrument is to 
be u s e  d for hand 
plugging, the adjust
ing screw is carried 
out, as shown in Fig. 
2, and then, as the 
instrument i s  reci
procated, the upper 
end of the plunger 
r o d  is carried up, 
against the tension 
of the spring, into 
violent engagement 
with the lower end 
of the screw, at every 
downward or inward 
stroke of the casing, 
when the screw acts 
as a hammer, the 
spring also re-enforc
ing such action and 
returning the plung
er rod to its normal 
position, with its col
lar i n engagement 
with the i n t e l'  n a I 
shoulder of the cas
ing. When the de
vice is to be employed 
as a tool handle, or 
as a mallet-plugging 
implement, the screw 
is carried down into 
positive engagement 
with the p l u n g e r  
rod, as shown in Fig. 
1, whereby a 11 the 
parts are held in fixed 
position. 

.. . .... 
A New- Blow-pipe. 

At a recent mee1t
ing of the Academie 
des Sciences, M. Pa� 
quelin exhibited a 
new blowpipe of a 
single tube, connect
ed by an India rub 
bel' tube with a car· 
buretor. A cylinder 
of wire gauze pre
v e n  ted the flame 
from reaching the 
carburetor. The air 

I The accompanying engraving represents a machine 
capable of bending wood of every description, from the 
size of the most delicate stick to that of the heavier 
piece of oak, 4 by 9 inches, shown in the illustration. 
Of course it must be understood that the timber, of 
whatever size, is required to be steamed to perfect satu
ration before the operation of bending; but a person 
unacquainted with the bending of woods can have very 
little idea of the enormous energy required to bend such 
a stick as the larger one represented in the engraving. 
Some of the most refractory wooqs, such as Australian 
iron barkand Tasmanian black wood, have been suc
cessfully bent in this machine, and while woods of a 
more cellular character are better for the purposes of 
bending, it is believed that wood of nearly every variety 
can be satisfactorily bent. 

The outside arc of the larger piece of bent timber 
shown in the engraving is forty inches in diameter. 
The lighter pieces and those shown in the form on the 
machine are forty-eight inches in diameter, and are 
such as are used for carriage fellies. The bundle lying 
down and shackled in the inclosing steel strap contains 
wagon hounds. 

The machine is composed entirely of iron and steel, 
is automatic in its movements, weighs about four 
thousand pounds, and has several valuable features re
cently patented by the Defiance Machine Works, the 
manufacturers, Defiance, Ohio. 

All IX:fBOVEJ) WOOD BENDING l'tIAOKINE, 
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A SILK SPINNING SPINDLE SUPPORT. 

The device shown in the illustration provides for the 
perfect lubrication of the spindle in its supporting box, 
while thoroughly preventing the escape of any oil to 
the possible injury of the delicate material operated 
upon. It has been patented by Mr. Robert Atherton, 
of the Franklin Mill, Mill Street, Paterson, N. J. The 
spindle box is of the usual form, and is adjusted in 
place upon the spinning frame in the ordinary way, 

ATHERTON'S SPINDLE SUPPORT. 

and formed upon the box near its lower end is an oil 
cup having an annular recess in its upper surface, 
around a vertical extension, as shown in Fig. 2. This 
vertical extension is cylindrical, and has an oil cham
ber above an axially formed step socket, in which the 
spindle is supported, a small perforation or oil passage 
for the introduction of the lubricator extending from 
the bottom of an annular recess into the oil chamber. 
The spindle has an enlarged portion to form a seat for 
spun yarn, and near its lower end is a grooved whirl 

for t h e  b a n d, by 
which the spindle is 
r o t ate d. The en
larged portion of the 
spindle is hollow, 
and has a central leg, 
whose lower end is 
formed as a conical 
step, seated in the 
step socket near the 
bottom of the box. 
Around this central 
leg is an annular 
channel, against the 
outer walls of which 
loosely fits the verti
cal extension, while 
within the ext.ension, 
just below its upper 
edge, and around the 
central leg, closely 
fits a bushing sleeve, 
shown in Fig. 3. On 
the exterior of the 
s l e e ve ar e spiral 
grooves f o r m i n g 
channels for the lu
bricating material, 
which, as the spin
dle revolves, works 
upwardly around the 
spindle leg and lubri
cates the portion of 
the latter which has 
contact with the bore 
of the bushing sleeve. 
As the upper end of 
the sleeve is below 
the edge of the verti
cal extension of the 
box, no oil can work 
over the latter, but 
the oil is conducted 
downwardly into the 
o i l  chamber below 
the sleeve. 

To remove a wart, 
cover the skin around 
the wart with lard, 
apply over the sur
face of the growth 
one or two drops of 
strong hydrochloric 
or nitric acid; then 
keep the part oov.er
ed up until the scab 
separates. 
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INDOOR CURLING. The curliug stones weigh about 40 pounds each and 

The illustrations of this subject are taken from the are 12 inches in diameter across and about 5 inches in 
Thistle Association club house, Hoboken, N. J. In- thickness. The best stones are made of Ailsa Craig 
door curling is a new idea in this country. Formerly granite. The best and hardest stone is taken from 
the curling clubs played their games at the different under the water. They are now being made by ma
parks around New York and vicinity. The accommo- chinery, and cost $15 per pair. They are very highly 
dations being so poor at these places, the different clubs polished. Formerly they were made by hand, at a cost 
formed themselves into an organization known as the of from $20 to $30 each, according to finish. The club 
Thistle Association and built a large club house where house is built on piling, and cost about $18, 000. 

they could have their games day and night all winter .. , • • •  
long. The floor of the curling hall is 100 feet in width NEW ELECTRICAL GOVERNOR. 
and 150 feet in length, and is the largest floor for that 
purpose in the United States. The floor is raised from 
the ground about 4 feet and is made of narrow strips 
of yellow pine about 1 inch in. thickness. The floor is 
sprayed to facilitate coating it with ice. The attendant 
in charge of the building on every freezing night starts 
in one corner and sprays the whole surface. the process 
taking about one hour. This practice is continued all 
through the winter. The spray falling on the ice 
freezes instantly. Under each window, on a level with 
the floor, are 4 feet by 2 feet swinging traps, which are 
opened on freezing nights to let in the cold air. The 
ice during the latter part of the winter, after repeated 
sprayings, becomes about 2 to 3 inches thick. 

The circles at each end are painted in black on the 
bare floor, and can be seen through the ice. The rink 
from tee to tee is 38 yards in length. The circles 
around the tees are 2, 8 and 14 feet in diameter. Seven I 
yards from each tee is a " hog line," every stone not I 

clearing this line being called a " hog." There is also 
a line running at right angles to the rink half way be
tween the tees, called the middle line. 

The game is simple at first. The leader first tries to 
get as near the tee as possible, and his opponent has a 
similar object. During the game, if two or more stones 
have been well planted, the supporters of those who 
placed them are directed by their skips or captain to 
guard the winning stones rather then venture too near 
them, which may injure their position. The opposite 
players then try to knock off the guards and drive the 
well-planted stones away, so that they can get their I 
own in a good position. Sometinles the stone nearest 

We give an engraving of an electrical governor for 
controlling the current on a circuit, by introducing re
sistance into the circuit or removing it therefrom, or by 

O'BRIAN'S ELECTRICAL GOVERNOR. 

the tee is so well protected that it cannot be touched changing the exciting current in the field magnet of 
directly, and will take a master stroke to remove it. To the electrical generator. 
do this, inringing is resorted to, which drives the stone This instrument, as will be seen by reference to the 
in an oblique direction after striking the well-placed drawing, is operated by a curved solenoid, in which is 
stone and becoming the winner instead. When the ice suspended a curved armature, so that it may swing 
is blocked up so the tee caunot be seen, rebutting is re- freely in the solenoid. The armature is made taper
sorted to. The player is told by his skip to put plenty ing, to secure regular action, and its movement is 
of muscle into his arm, and the stone is sent with tre- damped by means of a dash pot. The arms which 
ntendous force, and goes crashing through the guards, support the curved solenoid are attached to a rock 
sometimes changing the complexion of the game. shaft, which carries a shorter arm, connected with a 
Brooms are used by the players to sweep the ice dust double roller by an adjustable rod. The double roller 
which is scratched up by moving stones. By sweeping I rolls on two series of electriC

. 

contacts, one set of WhiC

. 

h 
in front of a moving stone it gives it more power to is connected with wires leading to resistance coils and 
move forward. the other set to a switch mechanism. which sends the 

current into storage batteries or other translating de
vices, when it is not required on the main line ; that is 
to say, whenever the current in the main circuit is 
above the normal, the armature is drawn into the sole
noid, moving forward the contact roller upon the con
tacts, cutting out one or more of the resistance coils 
and cutting in one or more of the switch magnets, thus 
shifting the circuit so as to allow the surplus current 
to go through storage batteries or other translating de
vices when it is not needed in the main circuit. When 
the current . in the main circuit diminishes, the roller is 
returned by the armature, and in so doing cuts out 
one or more of the switch magnets, thus cutting out 
one or more storage batteries or other translating de
vices, and at the same time cuts in one or :r;nore of the 
resistance coils seen in the lower part of the apparatus, 
thus keeping· the resistance of the governor constant. 

This invention has recently been patented by Mr. 
John T. O'Brian, of Kearney, Nebraska. 

. . . ' . 
Purification oC W ater by Metallic Iron. 

Metallic iron, in the form of either cast iron borings 
or steel punchings, is placed in a cylinder so arranged 
that by a slow rotation the iron may be continuously 
showered through the water, which is being passed at 
a moderate speed through the same cylinder. The 
chemical action consists in great part in the conversion 
of the iron into ferrous carbonate, throngh the agency 
of the carbonic acid, which partly dissolves in the 
water and partly remains suspended in the form of 
dark green turbidity. On exposure to air the iron is 
converted into ferric hydroxide, which, settling rapidly, 
carries down with it and oxidizes the organic matter. 
The flocculent sediment permits of rapid a�d perfect 
filtration through a simple sand filter. For evidence of 
its success and efficiency it is only necessary to point to 
the continued successful use of the process at Antwerp, 
Dordrecht, Paris, Nancy, and other places. 

• ' e  . •  
Mounting Paste Cor Lantern Slides. 

For attaching lantern slide bindings to the glass 
nothing is better than bichromated paste, which is 
used for attaching paper to glass in the manufactnre 
of electric machines, and which is a most useful paste 
for many purposes in damp climates. It is made as 
follows : Flour, 2 teaspoonfuls; water, 4 ounces; bichro
mate of potash, 5 grains. The flour must be rubbed 
to a smooth batter with the water, then placed in a 
saucepan over a fire, and kept stirred till it boils. Add 
the bichromate slowly, stirring all the time. Then 
stand to cool. This paste must be kept in the dark ; 
and used as soon as possible. 

Soak the paper in it, attach to the glass, and t]:len 
place in direct sunlight for a day. This sets up a che
mical change in the bichromate and renders the paste 
insoluble.-M. V. Portman, Jour. Photo. Society oj' 
India. 

THE THISTLE CLUB CURLING FLOOR. HOBOKEN. N. J. 
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Tesla's W o nderCnI Eleetrleal Experiments. an experiment of such brilliancy, and then to descend 

Mr. Nicolas Tesla, of New York, has lately re- to others of less importance, but it was an indication 
peated in London, at the Royal Institution, the re- of the power of the lecturer, and evoked rounds of ap
markable electrical experiments first shown in this plause. Indeed, the reception accorded to Mr. Tesla 
city. The lecturer was received with great enthusiasm was one that must have raised feelings of pride in any 
in London. The proceedings are described by Enf}i- breast. Both seats and standing room were filled, 
neering as follows : Wednesday, Feb. 3, saw another and on the front benches were to be seen most of our 
of those successful meetings for which the Royal In- leading electricians and electrical engineers. All 
stitution is famed. This time, however, the audience through the evening there was rapt attention, which 
were not able to congratulate themselves that they never flagged, even during the less striking experi
were the first to view in public the striking experi- ments. 
ments which were performed before them, as it is the Putting down the tube, Mr. Tesla attached an ex
custom of Royal Institution audiences to do, for on one hausted bulb to one terminal of a coil, and showed 
occasion before, in America, Mr. Tesla, the lecturer of that phosphorescence was immediately set up in 
the evening, had been over the same ground. This it. When he placed his hand near to it this phos
was probably no disadvantage either to him or to the phorescence was immensely increased, and the lamp 
numerous members and associates of the Institu- filled with a vivid glow. This was repeated in other 
tion of Electrical Engineers who crowded to hear him, ways with different bulbs, and then two plates were 
for the fame of his researches had had time to spread, attached to the terminals of a coil, with a sheet of vul
and their significance to become more or less appre- canite between them. The current then endeavored 
ciated. Not that Mr. Tesla needed this to render him to spark across, and beat itself in purple rays on the 
welcome in this country, for the man who shares with sheet, branching out in streaming brushes to make its 
Professor Ferraris the honor of having invented the way round the edges of the plate. Turning to his 
self-starting alternate current motor requires no in- audience, Mr. Tesla exclaimed : " Is there anything 
troduction in England, nor, indeed, in any country more fascinating than the study of alternating cur
where scientific ability is appreciated. rents ? "  It was evident to all in the room that use had 

Our account of the previous lecture will have ren- not rendered the lecturer insusceptible to the beauties 
dered our readers familiar with the line of Mr. Tesla's of the experiments that he showed, and that his mind 
researches. We may, however, briefly state that he was as completely filled with wonder and enthusiasm 
has devoted himself for the last year or two to the in- as that of the merest novice present, and probably far 
vestigation of the effects attending the use of alter- more so, as he saw further into the inner nature of the 
nate currents of very high frequency and of high po- phenomena which he displayed, and grasped more of 
tential. This matter of the frequency of alternation their significance. 
seems to have been neglected by former experimenters The next experiment was the passage of sparks be
with vacuum tubes. They took great pains to get im- tween · two baIls, to simulate the discharge from a 
mense potentials, but paid little attention to the rate Wimshurst machine. This was done most successfully, 
at which the current vibrated to and fro. It now ap- and it was difficult to believe that the well known 
pears, however, that the rate of alternation is as im- disks were not being turned in the ante-room. At 
portant as potential in evolving certain phenomena, first a 2 inch spark was shown, and then one of 6 
and by increasing it to a very great extent perfectly inches, the baIls being changed, for the size of the 
new and unexpected results can be obtained. This can baIls appears to have a distinct effect on the ap
be done in various ways, of which Mr. Tesla employs pearance of the arc set up between them. Next came 
two. He has an alternate current dynamo, the arma- another of those brilliant sights which are always so 
ture of which consists of a steel disk, having arrayed effective with an audience, especially when it is in a 
on its rim 380 poles. This runs within a ring of mag- cordial mood. Two wires were stretched across the 
nets of corresponding number, and with the machine wall of the theater, about a foot apart, and were con
rotating at 2, 000 revolutions, gives 13, 000 complete nected to the poles of a coil. When the current was 
alternations per second. The current thus produced is turned on they glowed for their entire length with a 
sent through the primary wire of an induction coil, blue light, which streamed from one to the other, and 
and its potential raised from 50,000 volts to more than was of sufficient intensity to reveal the faces of the 
a million, although, of course, the exact amount is a audience. Here there was no case of exhausted globes ; 
matter of conjecture. In another method of obtain- the light was given off in the open air, and if not. 
ing currents of high frequency there was employed an enough for the ordinary domestic purposes, was at 
alternator lent by Messrs. Siemens Brothers. The cur- any rate of very appreciable intensity. In this case 
rent was sent through the primary of a large induction the alternations were obtained by aid of the Leyden 
coil, in the circuit of which a special break was inter- jars. The same idea was developed in another way in 
posed. This consisted of two balls, between which the next experiment. A wire ring, 3 feet in diameter, 
the current sparked, and two powerful magnet poles, was connected to one terminal of a coil, and a second 
which blew out the spark as fast as it was formed, and ring, 6 inches in diameter, was connected to the other, 
thus greatly multiplied the effect. The current from the two being concentric. The light streamed radially 
the secondary coil was then sent through the primary from one to the other, making a palpitating purple 
coil of one of Mr. Tesla's oil-insulated induction coils ; disk of great beauty. 
in the circuit of the secondary coil there was interposed Speaking on this subject of phosphorescence, Mr. 
a battery of Leyden jars, which was constantly charged Tesla stated his belief that it could be excited in all 
ltnd discharged, the discharge being of an alternating substances, if currents of sufficient frequency and po
character, with a frequency of immense rapidity. tential were employed. He was also of opinion that 

Mr. Tesla's coils are of peculiar form. The primary exhaustion of the air was not necessary. Hitherto it 
coil is on the outside, and is separated from the has not been possible to drive the molecules on to the 
secondary by some little space. The whole is im- substance unless a fairly clear road were prepared for 
mersed in oil, and the inventor insists most strongly them, by removing all but an infinitesimal number. 
that a solid dielectric can never be used successfully in They could not get through the melee. But with suf
this position. If this be damaged, it is spoiled irre- ficient initial velocity they will be able to proceed in 
trievably, while the oil may be struck through time straight lines, just as a cannon shot will pierce a crowd 
after time, and instantly repairs itself. Any bubbles that would stop or deflect a cricket ball. All that is 
of air that the oil may contain are soon warmed and wanted is that the atoms shall fly fast enough and 
rise, and thus the defects are rapidly expelled-an often enough to raise the surface, even of metal, to the 
event which cannot occur in a solid substance, in phosphorescing or at least to the glowing stage. With 
which defects tend to aggravate and not to eliminate extremely rapid alternation, also, the molecules never 

aluminum, which forces the radiation to follow it to 
the button, and not stream off sideways. When the 
single conductor, which this lamp contains, is connected 
to one terminal of a coil, the carbon glows with a 1ight 
the intensity of which varies with the character of the 
current. On Wednesday the light seemed to be about 
equal to 5 candle power. When a metal screen was 
put over the lamp, and the radiations that fell on it 
were defiected back on to the sphere, the light was 
doubled, and reached a perfectly useful limit. W on
derful as this was, a greater marvel appeared 
when two zinc plates, one at a height of 10 feet and 
one on the fioor, were connected respectively to the 
poles of the coil. Then it only needed that a lamp of 
this construction should be brought into the interven
ing space to glow brilliantly without any electrical 
connection whatever. The radiation between plate 
and plate was so active that, in passing through the 
attenuated atmosphere in the globe, it evolved the 
molecular bombardment which made the carbon 
glow. 

The practical man asked as the lecturer finished, 
" What is the use of it all ? "  Nearly fifty years ago he 
was present when Faraday explained the laws of elec
tro-magnetic induction, and

· 
then he also asked the 

same question. It was not till the Paris Exhibition of 
1878 that he got his answer, but we shall be much mis
taken if he has to wait so long this time. Wait he 
must, and in the mean time he cannot do better than 
join in honoring such men as Mr. Tesla, who engage in 
researches which promise no immediate pecuniary 
benefit. He must, however, be dull if he cannot dis
cern in the few experiments we have described, out of 
the many shown to the audience, a clew tending 
toward a great discovery that would entirely revo
lutionize our methods of artificial illumination. If a 
space measuring several feet in each direction can be 
brought into such a condition that an attenuated at
mosphere introduced into it instantly becomes self
luminous, it does not call for any great stretch of 
imagination to see the whole of the atmosphere of our 
rooms in the same condition, and filled with the same 
clear light which bathes our planetary system. Just 
as the sun puts the ether into vibration of the kind re
vealed to our senses as light, so does electric energy 
also put it into vihration of the same kind, but of a 
different degree. Wednesday's lecture marks one step 
in the progress toward luminous electric radiations ; 
possihly some of us may live to see the remaining 
stages covered. 

• ' . 1  • 
Experhll.ents on the Solubillty oC Metals. 

The insolubility of pure metals in acids has been in
vestigated by Dr. Weeren, a German chemist, who 
states that chemically pure zinc, as well as many other 
metals in a state of purity, are insoluble or only very 
slightly soluble in acids, because at the moment of their 
introduction into the acid they become surrounded by 
an atmosphere of condensed hydrogen, which, under 
normal circumstances, effectually protects the metal 
from further attacks on the part of the acid. In the 
experiments which established tbis conclusion, 
the amount of chemically pure zinc dissolved by the 
acid was first determined ; it was next sought to ascer
tain what difference would follow by performing the 
experiment in vacuo, when, of course, the escape of 
hydrogen would be greatly facilitated ; and under 
these circumstances the solubility was found to be 
increased sevenfold. In the final experiment, namely, 
to learn the effect of introducing into the acid a small 
quantity of an oxidizing agent capable of converting 
the hydrogen film to water, it was found that when a 
little chromic acid was thus introduced, the solubility 
was increased one hundred and seventy-five times, and 
when hydrogen peroxide was employed, the solubility 
was increased three hundredfold. 

• I e  • •  
How to Take Silver Stalus Out oC a Gelatine 

themselves. get far away from the substance they bombard, and so . Negative. 

Mr. Tesla began his lecture with a tribute to the their heat is not diffused. Crookes' phosphorescent 
work of Professor Crookes, which, he said, had fired tubes give a magnificent glow if only held in the hand, 
his imagination when at college, and had given a bent while the other hand is applied to a coil working with 
to his studies. He then turned to his own researches. sufficient frequency and potential. 
and in a second revealed to his audience the immense Visible light and heat are not necessary to prove the 
distance which separates himself from his predecessors, existence of the electric radiation, and Crookes' radio
by taking in one hand an exhausted . tube, 4 ft. long, meter placed near a ball connected to one pole of a 
while the other hand was connected to one terminal of coil rotates very briskly-curiously, however, in the 
a coil. Instantly the tube glowed with a brilliant opposite direction to that which it follows under the 
lambent flame from end to end, and recalled to every influence of light. This is explained as being due to 
one the idea of the magician's enchanted wand. When the streams from the glass.· In a second instance an 
the gas was turned out, the light was sufficient to re- unexhausted radiometer was made to rotate ; the fans 
veal the lecturer and his assistants, and would have were covered on one side with mica, and the spindle 
been enough to enable him to read newspaper print. was connected to the coil. The effect of the mica was 
It was a most striking experiment ; the old ideas of to prevent the molecules heating one side of the vanes. 
electric circuits, metallic electrodes, and all the rest of As the current was increased, the speed diminished on 
time-honored notions, seemed to be fiatly contradicted. account of the electrostatic action between the mica 
From a single terminal of the coil the electro-magnetic and the glass. 
radiations were conducted through the body of the In a certain sense the most interesting part of the 
lectUNr to the tube, and entering through the glass, lecture was that dealing with lamps, because here we 
they put the few moleculeet of air that it contained I seem to get nearer to some practical result. Mr. 
into such active oscillation that they glowed in their 

I 
Tesla's lamps mostly consist of a bulb inclosing a but

mutual bombardment. . ton of carbon resting on the end of a wire or a filament. 
It was a breach of the dramatic canons to begin with This wire is screened by being surrounded by a tube of 

BY J. V. DRAKE. 
Soak the plate for five minutes in clean water; mean

while, make a solution of iodide of potassium, 20 grains 
to an ounce of water; now put the plate in this solu
tion, and let it stay for ten minutes. If the stain is 
very old, keep it in for half an hour. Now dissolve 
half d;rachm of cyanide of potassium in one ounce of 
water. Take the plate and put it into this, and gently 
rub the stains with a tuft of cotton wool, free from 
grit, until they are quite gone. If the stains are very 
old, make the solutions stronger, and soak for a longer 
time. 

ACCORDING to Herren Lubbert and Roscher, alum

inum cannot be used for articles which have to with

stand the action of water at its boiling point, and con

sequently is not suitable for vessels intended to hold 

preserved foods, as these have commonly ;;{) be heated 

in order to sterilize their contents. The same experi

menters also find that such mildly corroirlve liquids as 

claret, tea, coffee, and herring brine aer. on it appre

ciably. As it is also attacked by phenol MlWylic acid, 

and boric acid, it· is unavailable for many surgical pur
poses. 

© 1892 SCIENTIFIC AMERICAN, INC.



The Great Sewers of St. Joseph, DIo. 

To the Editor of the Scientific American : 
In your issue of January 30, in the description of the 

1 titutifit �mtritau. 
TIFIC AMERICAN should be in every household as a I 
check and counter check. That which is considered 
science to-day may be held quite otherwise the next 
week or the next year. AUGLAIZE. 

Defiance, Ohio. 
Brooklyn sewer, you mention it as probably the third .. I • • .. 

largest sewer in the world. We have a sewer here which A Needed Invention. 

will place it fourth if not fifth or sixth in the list. I To the Editor of the Scientifia American : 

send you blue print of " Blacksnake sewer, " in this It is, pr?bably, �ot generally known how �juri0us 
city commenced in 1884. We have this last season ex- the electrIc street lights are to accurate work ill astro
tended it 1,766 feet, and have now a total length of 2,486 n0.mical observ?'to�es �tuated in or near cities where 
feet. The blue print shows sections at different points ' th!s system of lighting. IS adopted. No new �ebul� or 
as constructed this last season. It is egg-shaped and f�t �omets can be . discovered, a�d the sky IllumIna
the same size, 17 feet high by 14 feet 6 inches wide in- tIOn fogs the plates In photographIc work. 
ternal diameter, is carried through its length. It has If the top half of the globes could be p.ainted, a lar�e 
two curves one of 573 feet and one of 192 feet radius percentage of the trouble would be obVIated, and thIS 
the angles being each about 70 degrees. ' could e�sily be done were �t hot for the var�g height 

We have another sewer here 14 feet diameter CITcU- of the light as the carbon IS consumed, reachIng nearly 
lar, changed to egg shape � its extension, �ith a to !he top of the g�obe at i�itio� and sinking almost 
height of 15 feet and width of 13. This sewer we expect to Its �ase at .the tlill.e of �xtillgwshme�t. . . 
this season to extend 700 feet and then reduce to 14 by . The InVentIOn deSIred IS one that will maIntaIn the 
12 feet for 2,000 feet further. I have always claimed for light at one level, and that near the bottom of the 
this Blacksnake sewer especially that it was the larg- globe, during the entire night. Could this be done 
est brick sewer in the world. If wrong, would like to and the upper half of the globe be painted white, it 
know where its superior is. F. FANNING. would benefit the street not only, but would also pre-

Saint Joseph, Mo. Feb. 8 1892. vent nine-tenths of the light from ascending skyward. , . ,  � I • The inventive genius who shall accomplish this feat 
How to Extract Burs Crom WooL will go down to posterity with honor, while astrono-

To the Editor of the Scientific American : mers and photographers of celestial scenery will, in par-
I read an article in the last number of the SCIENTIFIC ticular, have cause to bless his name. 

AMERICAN (February 6) on " Carbonization of Wool." LEWIS SWIFT. 

The object is to rid wool of burs. The process seelllS Warner Observatory, Rochester, N. Y. , Feb. 11, 1892. 

to be tedious aud not likely to leave the wool either 
clean or uninjured. Forty years ago I lived near an 
old fanner cotton planter, who owned a small flock of 
sheep from whose wool he had manufactured the cloth
ing and bed covering for the family. On his fann there 
grew an immense quanty of cockle burs. 

The sheeps' wool was perfectly matted with them 
every year. He told me that he ginned them out as he 
did the seed from cotton. The breast of the gin must 
be raised, so as to let the teeth of the saws just come 
through the ribs. In this way they would catch a few 
libers of the wool at a time and draw them away from 
the burs, when the revolving brush would flirt them 
into the " lint room." When the burs were thus re
lieved they would fall under the gin as cotton seed does. 
The wool thus freed from the burs was in the best pos-
3ible condition for carding. 

WILLIAMS RUTHERFORD. 
Athens, Ga. _ Feb. 8, 1892. . . , .  I .  

• I • • • 
Wind Power Cor Electrical Purposes. 

To the Editor of the Scientific American : 
Talking of powers, why may not the winds that for

ever blow over these "Vast plains be used to develop and 
store electricity? At every point from an elevation of 
some fifteen hundred feet it may be said there is never 
an hour of the day when the winds are not blowing. 
Think what an enonnous force could be created by 
some twenty large windmills co-operating. The cost 
would be nominal only. It has always seemed to me 
that if the winds blew with as much regularity in the 
Eastern States as they do where I mention, great use 
would be made of their power. From the Missouri 
River west for five hundred miles the winds are inces
sant, day and night, every hour and minute, no let-up, 
at the altitude I mention up to five thousand feet and 
higher. I make the suggestion. You may see objec
tions, but I think none that are insuperable. 

HOLT. 
" Scientific American " versus Encyclopedia. [Our correspondent's suggestion is practical. In the 

To the Editor of the Scientific American : SCIENTIFIC AMERICAN of December 20, 1890, he will 
Run to an encyclopedia for infonnation I and then- find illustrations showing the use of the windmill for 

well, close the " ponderous tome " in disappointment, driving electrical machines for lighting dwellings. Our 
for that is almost sure to be the result of your quest if engravings show all the mechanism and details as 
the object be to clear up a mooted point in scientific in- actually employed.-ED.] 
quiry. Most of us are willing to concede that, with re- _ ' . , • 
gard to historical matters, a reference to an encyclo- Sugar In Mortar. 

pedia will lead to conclusive results_ But much con- To the Editor of the Scientific American : 
fidence even in that field is hazardous in these days of I wrote to you some time ago for a paper giving in
" rich leads " in archreologicaI diggings. About a year fonnation about using sugar in plastering mortar; you 
ago the SCIENTIFIC AMERICAN published the report of sent me one, but the article in it did not suit our case, 
a discovery of a Babylonian cylinder, in the Palmyrian so we detennined to experiment on it. Thinking 
plains. An inscription on the cylinder cleared a point the result of our experiment may be of some use to 
in history upon which Herodotus and Thucydides were you or your readers, we will send it. We use the 
�t variance, and credit accrued to the latter, to whom cheapest grade of beet sugar, costing here four cents a 
It h¥l been adverse for more than two thousand years. pound, and all lumps must be mashed up before put
" What then, what rests ! "  Consult the cyclopedia ting in the mortar. The mortar must be dry or " stiff" 
less? �o I but � the scientific journal more. It I when the sugar is put in, as it makes it very soft ,,:hen 
seems, m many VIews, that- mixed thoroughly. We put the sugar in when we tem-

o. Science move., bot slowly, slowly, per it for putting on the walls, and put it in the hair 
Creeping on from point to pomt." mortar only, or first coat, and use about forty pounds 

On the other hand, a little incident, in a tw�g, sugar to the hundred yards. It is a little harder to put 
turns out of doors the theories of ages. on than without sugar. But the result is we have a 

Although unknown to the SCIENTIFIC AMERICAN as wall that cannot be easily damaged. We can draw a 
a subscriber, having taken it through newsdealers, I trowel corner over it, and bearing on hard can merely 
have taken and read it, with the best care at my com- mark it. It does not crack by pounding on it, nor can 
mand, for thirty-five years. All the volumes have been the clinches be easily broken off. It does not color the 
promptly bound and kept where they are as easy of ac- white coat any, and we can find no fault with it, while 
cess as is my dictionary; and I know tl1em to be a on the other hand it is far superior to the unsweetened. 
treasure house of the richest treats. All three of the Would like to know of some one else's experiments. We 
pUblications, the BUILDER'S EDITION, the SUPPJ,E- figure the extra.cost at four cents per yard. Our sand 
MENT, and SCIENTIFIC AMERICAN proper, are thus here is very poor and loamy. C. E. SPALDING. 
kept bound and convenient. I know of nothing {,lse to Big Stone Gap, Va., February 10, 1892. 
which I would so strenuously recommend the young as • , • I • 
to do likewise with these valuable journals. The Architect oC the Great DIormon Temple-

A few days ago, within my hearing, a group of young Honor to whom Honor Is Due. 

people were eagerly seeking infonnation about the con- r To the Edito1' of the Scientific American : . 

junction of the planets Jupiter and Venus when In your issue of February 6, 1892, is an illustrated 
one of them, the youngest of the party, said, " Here is I article relating to " The • Temple Block,' Salt Lake 
the SCIENTIFIC AMERICAN. It always has every- City," in which mention is made of the men who 
thing." And their wishes were quickly satisfieci.. superintended the construction of the Tabernacle and 

A scientific journal, with its columns freely open for its world-famed organ, but the architect of the temple, 
controversy, for the number of years with which the which when finished will be one of the most beautiful 
SCIENTIFIC AMERICAN has been favored, winnows and and costly structures in the world, and is famed for the 
assays, with an almost unerring precision, every cur- unique features of its architecture, is not given. It 
rent topic until the truth is reached. Controversy di- was Truman O. Angell, the father of the writer, and 
roots the blasts Qf that adversity by which alone,· science his work in connection with this structure proves him 
may be subl.i.mAt�d. For that reason text-buoks. of to have been possessed of. rare genius as a designer of 
seie� i!!O caned, cyclopedias and the like should be buildings. He died Oct. 1"6, 1887. C. E. ANGELL. 
"'erj··.charily regarded, and a journal like tl) " SCIEN- Salt Lake City, Utah, Feb. 13, 1892. 
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Magnitude of lU:olecules and Light Waves. 

BY PRESIDENT MORTON. 
When we hear that the successive vibrations in a light 

ray of average wave length number about 600 million of 
millions in a second the natural impression is that they 
must be submicroscopic in dimensions. 

This, however, is far from being the case. The actual 
length of the waves in such a ray is about one fifty
thousandth of an inch. The parallel rulings on the 
glass plates known as Nobert'il test plates, which are 
employed to test the defining powers of lenses, have 
been not only " resolved " but photographed when only 
one one hundred and fifty thousandth of an inch apart 
(i. e. , 150,000 to the inch). In other words, four such 
lines, spaced as in these rulings, could be drawn within 
the length of an average wave of light. This shows 
that the size of the ultimate particles or molecules of 
the glass must be very much smaller than the waves of 
light, since several furrows may be plowed through 
them within the width of an average wave. 

All these magnitudes are, however, far beyond our 
direct perception or powers of realizing, but we may 
at least get at some sense of our shortcomings i'] [MfIn\lrffl:
of conception from the following: 

A maker of these " test plates, " named 
years ago, made for t.he Anny Medical useunf � 
Washington a specimen of microscopic writ g on rtmis[; 
This writing consists of the words of the Lo 's Prayer, . 
and occupies a rectangular space measuring 
of an inch, or an area of ugh. of a square incH. 

The lines of this writing are about as broad as 
on the test plates, which are nho of an inch apart. 
They are, therefore, about as wide as average light 
waves. Now then to get some idea of the magnitude 
or minuteness of this writing. 

Ther� are in the Lord's Prayer 227 letters, and if, as 
here, this number occupies the u.h.- of an inch, there 
would be room in an entire square · inch for 29,431,458 
such letters, similarly spaced. 

Now the entire Bible, Old and New Testaments, con
tains but 3, 566,480 letters, and there would, therefore, 
be room enough to write the entire Bible eight times 
over on one sq'uare inch of glass, in the same manner 
as the words of the Lord's Prayer have been written on 
this specimen. 

Such a statement, without doubt, staggers the 
imagination, but the figures are easily verified and are 
certainly correct, and· the whole statement at least 
serves to bring home to us the limited nature of our 
mental capacities as compared with the facts of the 
universe. 

It also furnishes an interesting suggestion in a very 
different subject. 

It has been often stated that a physical basis of mem
ory may exist in pennanent structural modification of 
the brain matter constituting the surface of the fur
rows. In a highly developed brain this surface amounts 
to 340 square inches, and it would, therefore, appear 
that the entire memories of a lifetime might be written 
out in the English language on such a surface, in 
characters capable of mechanical execution, such as 
those of the Webb plate at Washington. See The Lens, 
December, 1873, p. 225 (Chicago). Also Trans. of Micro. 
Soc. (London), 1862, IlL,  Vol. X., p. 69.-The Stevens 
Indicator. 

. , . , . 
A Soiling Experiment. 

The indications from this experiment are : 
The average cow will eat about seventy-five pounds 

of green feed a day, kept in the stable with grain ration 
added. 

That cows fed on oats and peas, clover and corn, fed 
green in the stable, in midsummer, will give more milk 
than when feeding on a good blue grass pasture. 

That a cow fed on green feed ill a stable darkened 
and ventilated will gain in weight more than she will 
in a well shaded pasture. 

That the cow responds as promptly to a well balanced 
ration of graill while eating green feed as she does on 
dry feed. . 

An acre of peas cut green weighed 13'5 tons. 
An acre of peas and oats cut green weighed 24 tons. 
An acre of corn cut green weighed 33 -6 tons. 
The second cut of clover in a drought was 3'1 tons. 
It is not necessary to cut green feed oftener than 

twice a week, if it is spread to avoid heating. 
Articles on . . . Time of sowing grass seeds, winter 

wheat and oats."-James Wilson, JJirector iowa Expe
riment Station. 

.. I e  . ..  
DIanganln. 

Manganin is an alloy of copper, nickel and manga
nese, and has remarkable electrical properties. Its re
sistance .hardly varies at all. Even at a range of tem
perature varying from 15° to 97° C. the mean varia
tion of resistance is only from 20 to 30 millionths of the 
original value. The resistance slightly decreases with 
the rise of temperature. Its specific resistance is very 
high, as much as 0 '42 ohm per centimeter. These 
properties render manganin a superior material for the 
construction of artificial resistances, for which purposes 
it is now extensively used. 
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THE TRANSPORTATION OF PETROLEUM. 

Petroleum was discovered at a very early date in the 
United States. In western Pennsylvania oil had long 
been observed floating as a film upon the surface of 
some of the streams. The Indians and the early settlers 
used to collect it by placing blankets in the streams, 
which absorbed the oil, which subsequently was wrung 
out of them by hand. Even remains of excavations 
made by the aborigines have been taken to indicate 
crude " oil wells " made to collect the surface oil. The 
oil thus collected was used by the settlers to mix with I paint, as an illuminant and medicinally. As a medica- i 
ment it was sold as Seneca oil, and can still be procured 
in the drug stores. 

Prof. Benjamin Silliman, the elder, described in 1833 
what he termed a " fountain of petroleum " in western 
New York. It was a muddy, dirty pool of 18 ft. diame
ter, without outlet. On the surface of the stagnant 
water the oil collected, and was removed by skimming 
somewhat as cream is removed from milk. A board 
was used as skimmer, and when coated with the thick 
adhesive oil was freed from it by scraping. It was col
lected for use as a liniment or ointment. In the begin
ning of the present century oil had been collected from 
the West Virginia salt wells, and in 1849, or there
about, an enterprising person named Kier bottled pe
troleum and sold it as a " natural remedy, " sometimes 
selling as much as three barrels a day. In 1852 he dis
tilled the oil and made a lamp oil, b-ut one of very bad 
odor, and his efforts were entirely experimental. 

J titutifit jtuttitau. 
The present article is principally concerned with the 

transportation of the crude oil to the seaboard. The 
process of carrying petroleum from the wells to the 
distant refineries has been greatly modified within re
cent years, and new engineering methods have been 
devised to effect the transportation in question. 

LEAD JACKETED PIPE CROSSING THE EAST RIVER. 

<--- r 2 "--, 
" , 

f a  

patrol of armed watchmen. At this period it cost be
tween five and six dollars to send a barrel of oil to New 
York. 

At the present day the entire oil region is covered by 
pipe lines. Small pipes, often of two inches diameter, 
do local service for wells, and collect tb.e oil for ship
ment to the distant cities. To effect the latter, trans
portation trunk lines have been laid to New York, 
Philadelphia, Baltimore, Cleveland, and other points. 
These lines are for the most part owned by the Na-I tional Transit Co. , which is, really, a branch of the 
Standard Oil Company, which controls practically all 
of the refineries, as well as the oil business of the 
United States. The map which we publish shows 
the trunk lines and their size as operated by the com-
pany in question. 

The New York City line may be taken as typical. It is 
about 300 miles long, and consists for most of its length 
of two parallel lines of six inch lap-welded, taper screw 
jointed pipe. This pipe is made for the purpose and is 
sold as pipe line tubing. To force the oil through the 
pipe powerful pumps are used, and pumping stations 
are established all along the line, at about 28 miles 
apart. The plant at each of these stations comprises 
one or more receiving tanks, 90 ft. diameter and 30 ft. 
height being standard dimensions for them. Boilers 
and Worthington pumps sufficient for the work com
plete the ey'uipment. The work of a pumping station 

i consists in forcing the oil through the pipe to the next 
station. Although this is the usual practice, loops have 
been laid around stations and the oil has been pumped 
through 110 mile s of consecutive pipe line. 

At the station hourly readings, day and night, are 
taken of the levels of oil in the tanks. To enable this 
to be done at night a reflector and distant lamp are 

, employed, so that no light need be carried over the 
tank's roof. 

The Worthington high service pump, which we illus
trate, was designed especially for this work. It has 
four steam cylinders, two high and two low pressure, 
steam jacketed, each set working tandem, and is direct 

Meanwhile coal oil was being introduced into com
merce. This was prepared by the distillation of cannel 
coal and bituminous shales. From 1840 to 1850 the 
industry was developed until it had attained consider
able dimensions, there being fifty or sixty refineries 
at work. The name of kerosene was given to their 
product by the Downer Company, at Boston, �Iass. In 
1853 Mr. George H. Bissel saw a bottle of petroleum in 
the office of Prof. Crosby, of Dartmouth College. The 
oil had been sent to Prof. Crosby as a curiosity by Dr. 
Brewer, of Titusville, Pa. Mr. Bissel induced his partner, I Mr. J. E. Eveleth, to prospect the ground whence the METHOD 
oil came, and they purchased one hundred acres and 

OF LAYING PIPE LINE UNDER THE HUDSON 
RIVER AT NEW YORK. 

acting. Each pair of cylinders actuates two single 
stroke rams of the exterior packed type. This brings 
the only possible source of plunger leakage under the 
eyes of the engineer. Between the high and low pres
sure cylinders the steam passes through a receiver, 
where the steam from the high pressure cylinder is 
heated before admission to the low pressure cylinder. 
The general dimensions of one of these pumps are as 
follows : Diameter of low pressure steam cylinder, 66 
in. ; of high pressure ditto, 33 in. ; of plungers, 974' in. ; 
stroke, 37%, in. Horse power, 440 ; avemge duty 10('1.-

rented for ninety-nine years another tract of about 
the same size, all for the consideration of five thousand 
dollars. They organized the " Pennsylvania Rock Oil 
Co. ,"  with $500,000 capital, notable as the first petro
leum oil company, and the actual predecessor of the 
great Standard O il Co. of to-day. They dug shallow 
wells and trenches for collecting the oil, and had it 
analyzed by Prof. Silliman. By accident Mr. Bissel 
came across one of Kier's show bills. Kier advertised his 
specific as coming from a well 400 ft. deep, and 
gave a picture of the derrick. At once Mr. Bissel 
conceived the idea of drilling artesian wells. After 
much trouble and a delay of two years the arrange
ments for drilling were completed, and the work 
was put in charge of Mr. E. L. Drake, known now 
to fame as Col. Drake. The well was drilled, and 
on Saturday, August 28, 1859, the workmen quit 
for the day, the drill having penetrated a cavity. 
The total depth was 69 ft. 6 in. 

On Sunday one of their Humber, .looking into the 
well, found it filled with fluid within 8 or 10 ft. of 
the surface. With an improvised tin dipper he drew 
up a sample and found it was petroleum. On Monday a 
pump was adjusted and some twenty-five barrels a day 
of oil was obtained. 

The news spread far and wide, and occasioned in
tense excitement. Mr. Bissel, who was notified by tele
graph, bought up all the stock he could get at in his 
own company, and the petroleum epoch was inaugu-

The transferal of petroleum from the wells to the 
local refineries and depots was, originally, very labori
ous, and had to be carried on by teams and wagons, 
over the very bad roads and wagon tracks of the 
sparsely settled region. From the oil regions to the 
seaboard or to the large cities of the interior, the oil 
was originally shipped by rail, in barrels or on tank 
cars, or on boats, by a species of slack water naviga-

GO-DEVIL FOR CLEANING PIPES AUTOMATICALLY. 

tion, down Oil Creek to the Alleghany River. In 1862 
it cost about eight dollars to send one barrel of oil to 
New York, while oil, at the same time, was selling at 
the wells for fi.fty cents a barrel. The original tank 
cars carried two circular wooden vats. These were re
placed by horizontal cylindrical iron tanks, 26 ft. long 
and 5 ft. 6 in. in diameter, holding about 2,000 gallons 
each. A number of these cars are still in use. In 1862 

000,000 foot pounds per 100 lb. of coal. The rate(l 
capacity is one and one-half millions of gallons, 
against a pressure equivalent to 2,000 feet head of 
water. 

The extraordinarily high duty record is the most 
striking feature of these engines. The great dis
proportion of diameter between the steam pistons 
and pump plungers indicates the nature of the 
service they are called on to perform. The deliv
ery of oil at pressures of 900 lb. to the square inch 
was one of the early difficulties in the way of pipe 
transit, and the problem has been completely 

solved by the Worthington pumping engine. 
For such high pressures it was found disadvanta

geous to use an air vessel, and to take its place and 
maintain an even pressure a pair of compensating cylin
ders and plungers are connected at the outer end of 
the rams. As shown in the drawing, these appea,t' as 
two vertical cylinders, their position being the one 
occupied at half.stroke. Each cylinder is mounted on 

VALVE PIT OF PUMPING STATION. SOUNDING OIL TANKS AT NIGHT. 

rated. To-day the petroleum industry represents one 
of the greatest industries of the world. With gas and 
the elec.tric light to compete against as illuminants, it is 
every year acquiring more importance, and holds a 
position as one of the three great sources of artificial 
light. 

and 1864 the first suggestions toward transporting oil I trunnio

.

ns near its center. A heavy pressure is main
by lines of pipe were made, and in 1865 a pipe, 3, 200 ft. tained by an accumulator, and fluid on the rear of 
long, was laid from Pithole toward Oil Creek, at Mil- the plungers tending to thrust them out. As the rams 
ler Farm. It could pass 81 barrels a day. It was often I of th€- main pump move outwa,rd from the center 
cut and d�maged by the teamsters, who regarded it as positi?n, the compe�sating. cylinder� S"WHig � their 
a deadly rlval, and had eventually to be guarded by a trumu6ps and take lIl�reaSlIl�ly oblique POSltlOfl,it- .s 
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the pump gets nearer the end of its stroke. The 
compensating rams are forced out during this period, 
and re-enfOl'(,e the action of the steam, whose pressure 
is getting lower, owing to expansion. On the return 
stroke the compensating rams are pushed back against 
the aC!Jumulator pressure, their cylinders swinging 
back to the vertical position. In this period, there
fore, the action of the steam at a high pressure in the 
stearn cylinder is resisted by the rams. As the stroke 
returns from center in the other direction, the 
compensating rams act as in the other half stroke. 
By thus opposing the action of the unexpanded and 
re-en\forcing the action of the expanded steam, an 
almost even action is preserved at all periods of the 
stroke, and a nearly constant pressure is exerted on the 
liquid pumped. Thus there is no need for a fly wheel 
or air vessel. The spring accumulator and compen
sating cylinders effect all the regulating. 

Eight horizontal return tubular boilers, 5 X 14 ft. , 
with one high power and another often low power 
pump for use in emergencies, or when the main pump 
is being repaired or adju�ted, represent the main 
plant of a station. Six boilers are fired at once, and a 
single pump is kept at work. A usual practice is to 
have one low and one high service pump, and to use 
the latter for most of the work, the low service pump 
serving as an alternative in case of repairs or acci
dents. 

The distribution of the oil is effected by valve con
nections contained in a cellar called the valve pit. 

Where the pipe crosses the Hudson River, a system 
of chain protec
tion is employed 
to prevent dam
age from anchors. 
Two lines of chain 
are laid across the 
river parallel with 
t h e  p i p e  a n d  
about twenty-five 
feet distant from 
it. Lateral chains 
and anchors hold 
these in p I a c e  
Any vessel which 
a n c h o r s  n e a r 
enough the pipe 
to be in danger of 
fouling with it, 
were it unprotect
ed, can only catch 
the chain with her 
t:.-uchor. A diver 
is kept on the New 
York shore by the 
T r a n s p o r t  Co. , 
who, when a ves
sel catches her 
anchor, goes out 
and arranges with 
the captain to cut 
his vessel I 0 0 s,e 

$ c itutific �mtticau. 
up hill than down, but this was probably a subjective 
phenomenon of the patrollers. The present practice is 
to let it go unaccompanied, and to time its arrival by 
the hours it normally consullles in its journey. 

'I'he entire pipe line is patrolled to watch for leakH, 
which show very soon at the surface. A footpath 
worn by the feet of the patrollers extends over hun
dreds of miles of the lines that stretch across the east
ern territory. 

It sometimes happens that the oil tanks are struck 
by lightning, and the oil catches fire. In such cases 
the oil may be pumped out from the bottom of the 
tank, so as to be saved as far as possible. Sometimes 
water is pumped in to keep the level of combustion at 
the top, so that ouly the upper segment of the iron of 
the tank is injured by the heat. 

The statistics of the production of oil indicate an 
increasing production. For 1891 an average monthly 
production of over 93,000 barrels was recorded. The 
nearest approach to this was in 1882, when the month
ly average was 82, 303 barrels. Over 3, 300 new wells 
were completed in the past year-a rather low show
ing, as in 1890 6, 358 wells and in 1889 5,489 wells were 
completed. 'rhe prices of crude oil have now attained 
a comparatively steady basis, compared to the old 
times of fierce speculation. For the past year a differ · 
ence of twenty cents a barrel would cover the general 
range, the price fluctuating from fifty-eight to seventy
four cents a barrel. With these figures the average 
of former years may be contrasted. In 1865 the range 
was from $4. 62Yz to $8. 25 per barrel, monthly average, 

135 
season. This would leave a short piece to be put in at 
or near the bed of some waterfall, when the rivers fell 
to a size that the flume could convey. As a rule, they 
would buy their lumber and provisions, to be paid for 
out of the first gold taken out, so that we, who trusted 
them, took part of their risk. But with all of their 
peculiarities, a more honest set of men never lived on 
earth than the California gold miners, nor a set of 
harder workers. At one ti'me-I forget the year now, 
but I had furnished a large amount of lumber for a 
flume above Oroville, and was quite well acquainted 
with one of the managers-I took my wife and clamb
ered down over rocks and ledges, among rockers and 
sluices, to one of the richest spots, of about four miles 
of river bed. The gentleman took his pan, and after a 
short search, said : " Here, I think, is a rich crevice. "  
So, with his narrow-pointed pick, h e  dug out a pan
ful of dirt from a seam in the ledge; the naked eye 
could see the gold all through the gravel. He then 
washed it out, and there was a full half pint of the yel
low metal; from this he selected a beautiful specimen, 
which I had soldered to the head of a gold pin that 
my wife wore. The gentleman then scraped up a pan of 
dirt, and gave it to my wife, which she panned out., and 
the contents we kept; and one of my daughters still 
has it.. Before the rainy season came that year, more 
than $300,000 in gold had been taken from opposite 
this one flume. It was contrary to all mining laws 
then to wear a '''biled shirt, " as they called it, but 
physicians, lawyers, preachers, doctors of divinity, who 
lived in the mining regions, wore gray shirts, and 

worked with pick 
and shove), play
ed cards, and some 
of them gambled; 
and if a miner 
had bad luck and 
got dead broke, go 
to a lucky miner, 
or even a gambler, 
and he would give 
bim a lift, as they 
then called it. 

DANGERS OF LOSS 
IN GOLD MELT
ING. 

Gold melts at 
from 20160 to 25900 
Fahrenheit, so it 
is stated by good 
authority. But it 
evaporates a n d  
p a s s e s  0 ff at 
much less than a 
melting heat, and 
also if held in a 
molten state for 
any considerable 
time before it is 
cast into an ingot. 

Soon after the 
and provide a new San F r a n c i s c o  
anchor. This done mint w e n  t into 
and the old an- o p e r a t i o n ,  the 
chor being buoy- United States in-
ed, it is dived for HIGH POWER WORTHINGTON OIL PUMP. ;;pector visited it 
if necessary, and to take s t 0 c k , 
is raised and kept in exchange for the other one. while on the same halSis the even dollar per barrel was and there was about $1 60, 000 of a shortage. This 
The pipe runs across the city and passes under the reached for the first time in 1873, and in November, amazed every one, and arrest.s were threatened for 
East River to Long Island City, where the refineries 1874, the monthly average price fell to fifty-five cents. theft. Finally, some one suggested that evaporation 
are situated.  This portion of the pipe has a second These prices are stated in value of pipe line certificates had caused it, and that it had gone up chimney. So 
pipe outside it with tight-fitting sleeve joints. The or crude oil at the wells. some one climbed up, and, upon examination, it could 
jacket pipe has its ends separated by a space of twelve • ' . '  • be seen in scrolls of gold lining on the slate, where it 
inches, to permit the inner pipe to be screwed home. ' California Gold and Early River Mining. had evaporated as it came in contact with the air. 
The sleeve is pushed over the twelve inch gap and the It was .January 7, 1853, that I landed in San Fran- The slate was all taken off, also from a church roof 
whole space between the pipes is filled with lead, run cisco, and thousands of gold seekers then thronged and other buildings near ; these were ground to pow
in while melted. The object of this lead jacket is to that wooden village. I arrived in the rainy season, der, and the gold saved ; so was also the furnace and 
protect the pipe from corrosion. with the valleys flooded, so that it was quite difficult chimney brick, and, after all that could be profitably 

Recently it was found that a portion of the eastern and very expensive to reach the mines. I spent seven saved in San Francisco, the dust was sent to the Phil a
end of the line which crosses the salt marshes back of years, lacking one day, in these wonderful reg�ons, and delphia mint, and worked over more closely, and then 
.Jersey City was being corroded by the action of the witnessed the most heroic enterprises ever engaged in the dust was all sold to French chemists and shipped 
salt water. This portion is being gradually replaced by mortal man. to Paris and worked over again. I think, now, that 
by a sirJgle eight inch pipe laid in a rectangular wooden Hydraulic mining was infantile, as compared with more than one-half the deficiency was saved. I was in 
box, which is filled with hydrau1ic cement. I fluming the rivers. I soon engaged in the saw mill San Francisco when the loss was discovered, and the �o clea�, the interior Of. th� pipes an instrument business, in Grass Valley, Nevada County, and being I excitement was next to that of the Vigilance Commit
WhICh we Illustrate and WhICh IS called the scraper or near the Eaubar River, a stream of considerable size, I tee when Casey and Corey were hung. 
" go-devil " is employed. A spindle with ball and winding its crooked way down among the golden hills. .J. E. EMERSON. 
socket joint near its center carries steel blades set During the dry season, this and Feather River became .. , • , .. 
radially. In front and rear are three arms with guide very low, so that prospectors and miners could pan out Railroad in tlte Holy Land. 
wheels to keep keep the spindle co-axial with the pipe considerable of the yellow metal along the edges of The first railway to .Jerusalem will, it is reported, be 
into which it is inserted. A set of oblique vanes serves the rivers by digging out the ore from the crevices in opened in the spring of the coming year. It is a short 
to rotate the blades and a piston in the rear approxi- the slate rock, and would follow it into the water some- line, running only from .Joppa, the nearest port on the 
mately fits the pipe in which it is used. To clean the times two or three feet in depth. This soon led to the , Mediterranean, and intended to accommodate the 
pipe �t �s inserted �t � pumpi�g station into the line. As idea of constructin

,

g a wooden flume, made of lumber I growing passenger and other traffic between that place 
the oil IS pumped 1Il It forces It forward at about three of sufficient size to carry all of the running water and the Holy City. The work of construction is being 
miles an hour, the blades turning as it goes and scrap- of the river, sometimes for miles along the bank carried out by a French company, who began laying 
ing the interior of the pipe. A catch box is provided and sometimes for many miles in length. Com- down the line in April, 1890. It is stated that over 
at the other end of the line, at the next pumping sta- panies were formed for this purpose, and they would eight hundred vessels of various kinds annually land 
tion, to catch it in as it reaches that point. Formerly order often millions of feet of lumber sawed to special 40,000 persons at .Joppa whose destination is .Jerusalem. 
when a " scraper " was started its course was followed dimensions, and delivered along the banks, and the On the completion of the railroad, tourists will be able 
by the pipe patrol, the sound it produced being audio lower portions of the flumes would be built during to buy a return ticket from the port to Jerusalem fOI ble above ground. It was reported that it went faster . high water, or, as we used to say, during the rainy twenty francs. 
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PROFESSOR JOSEPH LOVERING. 

Death has again invaded the ranks of the National 
Academy of Sciences, and now claims for its own Pro
fessor .Joseph Lovering, of Harvard University, who 
fell a victim to the prevalent influenza at his home in 
Cambridge, Mass. , on .January 18, 1892. 

This eminent scientist was the son of Robert Lover
ing, a surveyor by profession, and his wife, Elizabeth 
Simonds, and was born in Charlestown, now a part of 
Roston, Mass. , on December 25, 1813. He studied in 
the public schools and under the direction of his pas
tor, Rev . .J ames Walker, afterward president of Har
vard College, who fitted him to enter the sophomore 
class at Harvard in 1830. Three �ears later he was 
graduated, standing fourth in his class, and at com
mencement delivered the Latin salutatory oration. 
Two years later he took the degree of A. M. , and on 
that occasion delivered a valedictory oration in Latin. 
Among his classmates in college were Francis Bowen, 
Henry W. Warren, .Jeffries Wyman, and l'IIorrill Wy
man, all of whom subsequently became professors in 
Harvard, and Robert T. S. Lowell, the elder brother of 
.James Russell Lowell. 

After graduation he taught for a year in Charlestown, 
but his inclinations were toward theology, and he spent 
two years in the Harvard Divinity School. He had 
early shown a fondness for mathematics, and while in 
the divinity school continued to pursue studies in that 
science during his leisure. Accordingly in 1836, on the 
illness of Professor .John Farrar, he was appointed 
tutor in mathematics and physics, and two years later, 
on the retirement of Professor Farrar, he was succeeded 
in the possession-of the Hollis chair of mathematics and 
natural philosophy by Mr. Lovering, who then con
tinued in the active occupancy of this chair until 1888, 
when, having completed fifty years' service as professor, 
he retired and was made emeritus. 

Professor Lovering was the first member of the faculty 
at Harvard to have passed half a century in the service 
of his alma mater and the second in the length of his 
service to the university, Henry Flynt having in the 
earlier history of Harvard been connected as tutor to 
the university for the period of fifty-five years . .  In 
other ways Prof. Lovering served his college. In 1853-4 
he was a regent, during the absence of Prof. Cornelius 
C. Felton, and when that scholar was advanced to the 
presidency of Harvard, Prof. Lovering succeeded him 
permanently as a regent, which post he then held until 
1870. Also in 1884 he became director of the .Jefferson 
Physical Laboratory, which office he retained for four 
years. 

The growth of the Harvard Astronomical Observatery 
was largely due to Prof. hovering. He was associated 
with Prof. William C. Bond, in 1840, when, with but 
few instruments and indifferent facilities, a beginning 
of the astronomical work was made in the Dana house 
in Cambridge. From this small effort the present as
tronomical observatory has been developed. It was at 
this time that the great scientist, Alexander Von Hum
boldt, induced the Royal Society of London to make 
simultaneous observations on terrestrial magnetism in 
Great Britain and the colonies. The co-operation of 
the United States was sought, and one of the three sta
tions in America was located in Cambridge, where the 
making of the observations was under the direction of 
Profs. Bond and Lovering. Several of the undergradu
ates of the university lent their aid to this work, and 
among these was Thomas Hill, who subsequently be
came president of Harvard, and Benjamin A. Gould, 
the famous astronomer. 

Prof. Lovering was associated with Benjamin Peirce 
in the publication of the " Cambridge Miscellany of 
Mathematics and Physics," to which he contributed 
articles on " The Internal Equilibrium of Bodies," 
" The Application of Mathematical Analysis to Physical 
Research,"  " The Divisibility of Matter," and similar 
subjects, which attracted wide attention throughout 
this country and the scientific world. In 1867, when 
Prof. Peirce was called to the superintendency of the 
U. S. Coast and Geodetic Survey, he intrusted the 
computations for determining transatlantic longitudes 
from telegraphic observations on cable lines to his col
league, who then had charge of this work until 1876. 

As a lecturer, Prof. Lovering was well known. He 
gave nine courses, each of twelve lectures, on astronomy 
or physics, before the Lowell Institute of Boston. Five 
of these courses were repeated on the days following 
those of their original delivery, to another audience, 
according to the original practice of that institution. 
He delivered shorter courBes of lectures at the Smith
sonian Institution in Washington, D. C . ,  at the Peabody 
Institute in Baltimore, Md. , and at the Charitable Me
chanics' Institution of Boston, and one or more lectures 
in many towns and cities of New England. 

He was an indefatigable contributor of scientific ar
ticles to contemporary literature, and his papers, more 
than one hundred in number, may be found in the files 
of the " Proceedings of the American Academy of Arts 
and Sciences, " the " Proceedings of the American As
sociation for the Advancement of Science," the Ameri
can Journal of Science, the Journal of the Franklin 
Institute, the American Almanac, the NOJ'th Ameri
can ReView, the Old and New, and the Popular Sci-

ence Monthly. His most important researches are in
cluded in several papers on the aurora, terrestrial mag
netism, and the determination of transatlantic longi
tudes, which appeared in Volumes II. and IX. of the 
" Memoirs of the American Academy of Arts and Sci
ences ; "  also Volume X. consists of his results on 
.• Aurora Borealis " (Boston, .1873). Besides the fore
going he edited a new edition of .John Farrar's " Elec
tricity and Magnetism " (1842). 

The degree of LL.D. was conferred on him by Har
vard University in 1879, and in 1873 he was chosen a 
member of the National Academy of Sciences. In 1839 
he was elected to the American Academy of Arts and 
Sciences, of which he was corresponding secretary from 
1869 to 1873, its vice-president from 1873 to 1880, and 
president thereafter until 1888. He joined the American 
Association for the Advancement of Science at its Cam
bridge meeting in 1849, and from 1854 till 1873 he was 
its permanent secretary, du,ring which time he edited 
fifteen volumes of its proceedings. This abundant ser
vice to the greatest of our American scientific associa
tions was then rewarded by his elevation to its presi
dency, and at the Hartford meeti'ng, in 1874, he deliv
ered his retiring address, in which he reviewed the de
velopment of the physical sciences. He was also a mem
ber of the American Philosophical Society and of the 
Buffalo Historical Society. 

His long life was mostly spent in Cambridge, but 
during 1868-9 he was given leave of absence by the uni
versity for a year, and he spent the great portion of 
that time in Europe with Prof. William W. Goodwin, 
the well known occupant of the Eliot chair of Greek 

PROFESSOR JOSEPH LOVERING. 

literatura at Harvard.' Prof. Lovering was an active 
member of the Cambridge Thursday Club, and one of 
the trustees of the Peabody Museum of Archreology and 
Ethnology. 

Soon after his retirement from the active duties of 

Ne,v York to Chicago In Eighteen Hours. 

A mail train to run from New York to Chicago in 
about 18 hours, over the New York Central & Hudson 
River and the Lake Shore & Michigan Southern, has 
been discussed in the newspapers during the past week, 
though nothing seems to have beell decided upon, and 
the post office authorities at Washington on one side 
and the officers of the New York Central on the other 
seem to be each inclined to throw upon the other the 
responsibility of having first suggested the idea. Such 
a train is doubtless practicable, and the only question, 
as Vice-President Webb says, is whether the govern
ment is willing to pay the necessary cost. Thel speed 
would be practically the same as that made by the Em
pire State Express, and that train has made a very 
creditable record thus far. A summary of the train 
sheets for the 58 days from October 26 to December 31 
shows that it arrived in Buffalo on time on 40 days and 
not over five minutes late on 7 other days. There were 
5 days on which delays of over half an hour occurred, 
slight mishaps to freight trains having occasioned these 
in each case. On December 25, 28 minutes lost time 
was made up between Albany and Buffalo, and consid
erable losses have been made up on other days. The 
schedule of this train is 8 h. 40 m. for 439Y2 miles, equal 
to 50 '75 miles an hour, including the four stops. The 
distance through to Chicago is 965 miles (calling the 
Lake Shore via the Sandusky and Air Line divisions 
525Y2), and the Empire State's route would make the 
schedule through 19 hours, equal to 18 hours apparent 
time, and 30 minutes longer than the time mentioned 
by t:qe newspapers. 

As regards track and grades, the Lake Shore is dou bt
less as good as the New York Central for fast trains, 
and in freedom from curves even better ; but it has not 
three extra tracks on which to run the other trains, 
and some of the way it has not even one ; that is, it is 
a single track road. But there are two separate roads 
most of the way where there is not a double track, so 
that the conditions can be made quite favorable every
where. It is, of course, incumbent upon a manager to 
make them as favorable as possible in such a case, even 
for a mail train, for to kill six mail clerks, as at Kipton 
last April, is as bad either ethically or in a business 
sense as to slaughter the same number of passengers. 
The use of the absolute block system, on both double 
and single track, at least for this train, and the equip
ment of all facing points on double track and of all 
switches on single track with distant signals, should, 
therefore, be regarded as imperative prerequisites to 
making this further attempt to beat the world. 

But after safety comes the question of cost ; aml 
though the government may conclude to pay a very 
liberal price, the question with the road is whether the 
real cost can be determined at all. To make very high 
speed with regularity, other trains, especially freight 
trains, must be run so as to clear the fast train by a 
large margin-more than 10 minutes in many cases
and the losses, direct and indirect, by the delays caused 
in this way are not easy to calculate. A train of this 
kind would be of value to people sending letters 
through between New York and the Missouri River and 
places west of there, but it is still a somewhat question
able improvement for business between New York 
and Chicago proper, as letters must be mailed in New 
York about three o'clock and cannot be delivered in 
Chicago until about 11 or 12 the next morning. To 
really cover the 965 miles " between two business days " 
would require a decided advance on the " Empire 
State " schedule.-Railroad Gazette. 

his university work, his colleagues, classmates, and Process Cor the Manufacture of Metallic Nlcke1 . 

many friends sought in some way to express their ap- Mons . .J. Garnier, Paris, France, has recently patented 
preciation of his distinguished services. At first it was ·a new process for the manufacture of metallic nickel. 
proposed to give him some:valuable token of this esteem, It consists in purifying the crude nickel resulting from 
but this plan gave way to one of his own suggesting, the reducing fusion of nickel oxide or roasted nickel 
in the proposition to sit for a portrait to be hung in mattes by charging the crude nickel with the addition 
Memorial Hall. The incident was commemorated in of coke and lime, magnesia or baryta, together with 
an elaborate banquet held at the Hotel Vendome on 

I 
fluorspar or sea salt, in a water-jacketed furnace having 

.January 15, 1889, at which President Charles W. Eliot, a basic lining or a lining of chrome iron ore, the bed of 
Rev. Phillips Brooks, Thomas W. Higginson, Charles fusion being so prepared that the bases enter into the 
Devens, Augustus Lowell, and other distinguished men slag formed in the proportion of 75 per cent to 25 per 
were speakers. A few weeks later the Harvard Club, cent of silica and fluorspar or silica and sea salt, the 
of New York, entertained him in a similar manner. product obtained consisting only of nickel and the 
Since then he lived at his home on Kirtland Street metals of the bed of fusion, viz. ,  iron, and sometimes 
in retirement, although maintaining to the last his keen copper, from which the sulphur, arsenic, silicon, and 
interest in the affairs of his alma mater. phosphorus have been eliminated. The product thus 

His wife and four children still survive him. The formed may be energetically m::idized and deoxidizing 
funeral services were held in Appleton:Chapel, in Cam- agents added to get rid of the iron, so as to obtain pure 
bridge, on .January 20, and the day following his re- nickel or nickel alloyed with copper, or it may be 
mains were interred in Mount Auburn Cemetery. employed in the manufacture of alloys of nickel and 

It has been well said that : " In his death Harvard iron. 
has met a serious loss, as has the scientific world, 
which benefited so much by his investigations. Behind 
him, however, he has left the results so well organized 
that the students of the present day can press forward 
to a consummation of the results which their teacher 
and exemplar did an incalculable amount to bring about 
and for the perfection of which he had given the vital-
ity of his mind and body." M. B. 

. I .  I .  
THE highest railroad bridge in the United States is 

the Kinzua viaduct on the Erie road-805 feet high. 

.. , . . .. 

" I HAVE lots of fun in a quiet way, " said an ex-tele
graph operator to an Electrical Review represe�tative. 
" I  was dining at the Murray Hill Hotel the other 
night, and whlle waiting to be served I began to tick 
on a pla.te with my knife. In a few minutes I got an 
answer in the same way from the other side of the room. 
Conversation was maintained for some time, and finally 
names were exchanged. I stood up and, looking across 
the room, saw an old side partner of mine whom I had 
not met for years." 
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A BAMBOO BRIDGE IN SIKKIM, INDIA. 

This picturesque but frail structure is one of those 
extraordinary feats of native engineering to be seen 
spanning the mountain streams in all parts of the 
Himalayas. More commonly they are made of cane 
work, but where bamboos are to be had in plenty and 
the engineer has genius, their form takes the bolder 
outline to be seen in the picture. During our autumn 
holiday last year we one day reached this spot after a 
long but very enjoyable ride over the road that skirts 
the lower reaches of the River Teesta. The day had 
been indeed one succession of lovely vistas of winding 
sunlit , river and dark forest-clad hill, and this bridge 
and its wooded surroundings seemed a fitting end to 
our' morning ride ; so we dismounted on a turf-clad 
rock overhanging the stream, and, having seen to our 
jaded ponies, proceeded with keen appetite to discuss 
the contents of our tiffin basket. The scene was a 
lovely one. Up stream the waters leapt suddenly and 
noisily into view at a sharp bend, and with a crest of 
white foam, raised in many a tussle with the glistening 
bowlders that strewed the banks, rippled into a sober
er calm as they flowed through the deep pool under 
the bridge. Below this it disappeared into the dark 
over-hanging foliage of the lower reach. Our after-

J t itutifit jUlttitlU. 
means of a long hose, which admits of 40 cubic meters of 
air per hour, and allows of the free respiration of natu
ral air. The dome is furnished with 'an optical tube 
16;!1! feet long, and slightly over 4 inches in diameter, 
within which a set of mirrors reflect the image of the 
object to be observed and magnify it before it meets 
the eye of the observer. The special advantages 
claimed for the new boat over all others are its absolute 
stability, even when submerged in a strong current ; 
free respiration, without the necessity for reservoirs of 
compressed air, and consequent ability to remain un
der water for lengthened periods ; and finally the special 
optical apparatus which permits of a good lookout be
ing kept when the boat is under water, and of distances 
being accurately measured. The boat is intended 
solely for coast defense, and is armed.with torpedoes.
The Steamship. 

• • • • • 

137 
80,000 miles away. They see the earth hanging in space, 
a large globe, with stars shining about it. The rays 
of the sun coming from the right illuminate half of its 
surface. The moon is seen to come into the sun's rays 
and its shadow falls upon the earth and advances 
across its surface., The phenomenon of a solar eclipse 
is thus graphically explained. 

The next scene depicts an eclipse of the moon in space, 
and in the fourth scene the spectators are looldng frc:.n 
a distance of 4,800 miles at the moon suspended in 
space. From behind the scenes the sun's raYI!l fall 
upon the moon, and the shortening shadows of the 
mountains on the moon indicate sunrise. 

In the next act, for the representation is divided into 
acts, the observers are supposed to be actually on dif
ferent portions of the moon's surface, looking on its 
mountains and craters. The barrenness of the moon's 
surface is sharply defined in the sunlight striking 

Astronomy Graphically Portrayed. across it. 
At the Carnegie Music Hall, in New York, there was In another scene the earth is seen hanging over the 

recently given the first of a series of illustrated astro- . moon and casting its reflected light upon it. The sun 
nomical lectures on an entirely novel plan. The spec- rises on the horizon of the landscape, and is eclipsed by 
tators saw a realistic display of lunar and solar eclipses the earth itself, the strange red glow cast upon the 
from the standpoint of observers on the earth, then on moou's surface being very well reproduced. The last 
the moon, and again from space. This is the first time act has scenes upon the " earth again, one a lunar 

A BAMBOO BRIDGE IN SIKKIM, INDIA.-PLATE BY THE PAPYROTINT PROCESS. 

noon journey was upward, and we could see afar off, 
through the tangle of foliage, the hill we had still to 
climb, beginning, even then, to lose the strong color
ing lent it by the midday sun, for those softer violet 
tints that betoken the declining day in the Himalayas. 
But we dawdled over our tiffin and then over our 
camera until our syces, who saw only a long march in 
the dusk before them, aroused us into action. So we 
picked our way with cautious steps over the ricketty 
bridge to our fresh ponies awaiting us on the other 
side and got safely over. But hardly a day too soon, 
for we subsequently learnt that it had come down with 
a crash about a week after, its remains disappear
ing in a sudden rise of the waters below.-Jour. Photo. 

'800. of India. 
. . . . .. 

A Ne,v SlI blnarlne Boat. 

A submarine boat has been designed by a Portuguese 
engineer, Don Fontes Pereira de Mello, and it possesses 
several novel features. The boat has a length of 72 
feet, a diameter of 11 feet 2 inches, and a displacement 
when submerged of 100 tons. Power is furnished by a 
motor working from accumulators, which drive a pair 
of screws and give a speed of six knots, maintainable 
for 14 hours. The boat is submerged by introducing 
water ballast into reservoirs, and by horizontal propel
lers, its perfect stability under all conditions being in
sured by a special arra.ngement. When submerged, di
rect communication is kept up with the outer air by 

that the effort has been made in this country to depict landscape in the highlands and another a sunset in the 
these astronomical phenomena by scenic and mechani- Indian Ocean. 
cal means. Similar representations have been given ------•• -.-..... ------

in Berlin by the Urania Society, which was organized H. G. KETCHUM, engineer of the Chignecto ship rail
for the purpose of spreading astronomical knowledge way, is credited as the author of a scheme by which 
among the people. Andrew Carnegie is reponsible for vessels drawing upward of 20 feet of water can be 
the reproduction of this unique form of entertainment pushed through the present St. Lawrence canals from 
in America, and he has imported all the necessary Port Arthur to Quebec, and through the Soo Canal now 
theatrical properties from Berlin to establish the en- being excavated, without deepening the canals or en
terprise here on a similar basis, it. being intended, if this larging the locks, thus obviating the expenditure of 
kind of educational amusement is appreciated, to have millions of dollars .upon canal deepening. Mr. Ketchum 
it repeated in the leading cities. The first scene shown proposes that large vessels be placed upon steel rafts or 
to the spectators was one of the most interesting of pontoons, and thus floated through the canals and over 
the whole evening. It· represented a landscape near river shallows, the vessels to be placed upon the pon
Berlin, with a lake in the background. It was dark- toons by means of hydraulic lifts. established at the en
ened at first, and then the clouds in the sky began to trance of each canal. He says $500,000 would provide 
take on a rosy hue. It was a very good simulation of pontoons and lifts for all the existing canals ; but these 
an approaching sunrise. The !sun appear!' above the lifts could be used as graving docks ; but little time 
horizon as a blood-red crescent. It is being eclipsed, would be lost in placing the vessels upon the floats, and 
and as it ascends less and less of the crescent is seen, the plan has been successful elsewhere. 
until the sun is totally eclipsed. It appears then sim- • , .  I • 
ply as a black disk with the corona about it. The land- THE new 12 inch naval gun made a successful trip 
scape is involved in the curious darkness which results across the continent in eleven days, arriving at San 
from an eclipse. The sun's reappearance is faith- Francisco January 23. The attendants who accom
fully depicted, until it becomes a full round ball of panied it state that the gun has attracted great atten
pure white light, a very good counterpart of the tion on its tour across the continent, crowds of people 
original. gathering at the stations along the line to view it, and 

In the next scene the spectators are viewing the same I in many places school children were given a half holi
solar eclipse from a point in space supposed to be day for the purpose. 

© 1892 SCIENTIFIC AMERICAN, INC.



RECENTLY PATENTED INVENTIONS, 

Engineering. 

" GLORY HOLE " GLASS E'uRNACB,
Henry Hagerling, St. Louis, Mo. Au improvemeut in 
glass bottle fiuishing furnaces is provided by this in
vention, whereby thtl entire bottIe may be evenly 
heated, to prepare it nicely for the tempering oven, 
In.tead of the neck of the bottle only being heated, 
causing breakage, as has been frequently the case here
tofore. The furnace has a main combnstion chamber 
from which leads a horizontal lIue extending around 
within the furnace walls, there being a series of work
ing holes in the furnace walls above the horizontal line, 
and lIues leading from the horizontal fine to the work
ing holes, in which are sliding dampers, with means for 
supporting and evening the bottles. 

PULLING OR LIFTING MACHINE. 
John Cornelius, Oakland, ?rId. In this machine a base 
or bed supports a pullIng mechanism in which, com
bined with a main wheel provided with a worm wheel, 
is a main worm meshing with the wheel and provided 
with a worm wheel with which meshes a drive worm, 
a worm wheel formed of sections beIng arranged on 
opposite sides of a chain wheel, and the invention in
cluding various other novel features. The machine is 
adapted to be easily convertible to either an elevated 
wrecking machine or . a fiat pulling machine, and ar
ranged for extraordinary power or a medium power, 
and a higher or lower speed, and may be advantageously 
used to remove wrecked cars from a track, in pulling 
stumps, in quarries, in bridge building, etc. 

FEED WATER FILTER AND SEPARA
TOR.-Elwood P. Mandigo, Brooklyn, N. Y. This is 
an apparatus for purifying feed water, more especially 
the water of condensation from the condenser of a con
densing engine, to remove the oil and other deleterious 
matter. It consists mainly of a vessel having a series 
of compartments connected by pipes, which have open
ings at their lower ends near the bottom of one com
partment and their outlets extending into the adjacent 
compartment at about the water level , The water pro
gresses from one chamber to another in being separated 
from the oil, the latter being left entirely in the sepa
rator when the water pas6es to the boiler. 

Railway Appliances. 

CAR COUPLING.-Frederick H. Brown, 
West Pittston, Pa. This inTention relates to an im
provement in car couplings of a kind in which a hinged 
jaw interlocks by a lateral movement with a similar 
jaw on another coupling, the invention providing an 
improved locking pin and mean8 to retain the pin in 
elevated adjustment until the vibratile conpling jaw i8 
rocked by the impact of a mating coupline; jaw with 
which it becomes interlocked automatically, improved 
means being al80 provided to lock the jaw in a con pled 
condition. There is a joint leaf on the swinging jaw, 
with a cam slope on its inner edge to sustain the lock
ing pin, which is adapted to drop through a notch in 
the cam 810pe at Its lowest point. 

CAR DOOR.-John Smith, Pooler, Ga. 
This i8 a ventilating door in which the frame has a 
series of slats with trunllion ends near one longitudinal 
edge of each slat and a shouldered projection on one 
slat end of each slat joining the base of the trunnion, a 
slide bar beme; notched edgewise in series to receive 
the shouldered projections, with means to move the 
sl tde bar longitudiually. It is a freight car door 
designed to afford free ventilation to the interior of the 
car while the ventilator may be close sealed when 
necessary, avoiding the use of a special door to venti
late the car. 

Eleetrtcal. 

ELECTRIC MOTOR. - James T. Wilson, 
Tyrone, Po, In thi8 motor a continuous rotary motion 
is converted into an effective reciprocating motion, ap
plicahle to bicycles, cars, tricycle8, drilling machine8, 
the driving of saws, and other uses. The motor is 
mounted on a reci procating frame and has its armature 
journaled in side bearings,there being cranks on the ends 
of the armatnre shafts, pi tmen connecting both cranks 
with a fixed frame, and a transmitting rod connecting 
with the reciprocating frame. 

MAGNETIC EXTRACTOR. - Horatio W. 
Southworth, New York City. This improvement is 
specially designed to facilitate the removal of particles 
of Iron and steel from paper pulp, and is also adapted 
for similar use in various industries. The pil ip or other 
material is lIowed through a helical channel or sluice 
in which is arranged a series of magnets past which the 
pulp lIows, so that the magnets may take up  any con· 
tained particle8 of steel or iron and hold them 'until th� 
end of the run, when the apparatus js cleared of the 
pulp and the magnets arc discharged of the adhering 
particles. 

ANNUNCIATORS. - Ra1ph A. Schoen-
. berg, New York City. This invention provides an attach

ment whereby the annunciator may be pneumatically 
reset without jarring and the annunciator may be 
placed upon any desired support without interfering 
whh its proper manipulation. _The attachment may M 
operated from a distance, and means are provided 
whereby, b�fore ringinl(' and cansing a drop linger to 
d isclose the number of the room or 1I00r, the operator 
may be assured that every drop finger is elevated and 
concealed from view in front of tlu annunciator 
window. The attachment is very 81mple and inexpen
sive, and. can be readily applied. 

lUechanlcal Appliances. 

VALVE SEAT GRINDER. - Hiram H. 
Swallow and Mathew T. Jones, Carbondale, Kan8as. 
In connection with a frame on which a clamping plate 
is 'adiustably held i. a 8haft monnted to tum and slide 
in the frame, a chuck on the shaft carrying the valve, 
with means for imparting a rotary motion and a sliding 
motion to the shaft. The device is very 8imple and 
durable, can be readily applied to the valve, and permits 
01 examining the'grindlng of the seat at any time dnnng 
the proii:r888 of the work, while the several parts are 

J titutifit �mtritan. 
held in perfect alignment, so ihat the seat· is ground in 
proper relation to the valve. 

section haVIng a removable wall at the hinged end, and 
one of the walls having binding hoola! engaging the 
side walls of the section. The sections are provided 
with staple loops, into which enter the tenons of legs 
that also have shoulders extending under the bottom. 
A tray having a hinge cover is hinll:ed to oue end. 
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DRAWING FRAME.-Junius A. Murphy, 
New Orlean., La. According to this invention a comb
ing belt is arranged above a supporting apron, and has 
a forward movempnt beyond the apron, drawinll: rolls 
being arranged in ad vance of the apron and beneath 
the forward end of the combing belt. The improve
ment provides a means for effectively and economically 
combIng animal fibers, particnlarly horse hair, which 
has a pecnliar tendency to entwine itself in and follow 
the combing fingers in ordinarily arranged drawing 
frames, Instead of leaving the fingers in obedience to 
the action of the drawing rolls. By this improvement 
provision Is made for releasing the hair by gravitation 
in the clearance:space beyond the apron and beneath.the 
combing belt. 

general a8 well as profes81Onal interest, meeting the 
wants not only of thEl druggist and perfume mannfac
turer, but also of the generru public. It has been 
revised by Dr. Charles Rice of this city, a recognized 
authority in pharmacy and allied topics. The book 
shonld he warmly received by the public a8 well a8 by 
the technical manufactnrer. FLOUR CABINET. - Albert A. Tinker, 

Madi.on, Wis. This cabinet is of simple and novel A 
construction, designed to be neat in appearance, and 
afford ample ventilation to the lIour or otjler matenals 
kept in its bins. A moulding board or leaf is pivoted 

MANUAL OF THE STEAM ENGINE. 
Part II. Design, construction and 
operation for engineers and techni
cal schools. By Robert H. Thurston, 
A. M. , LL.D.,  Dr, Eng. New York : 

W R E N C H. - Thomas A. Ferguson, 
Lyons, Neb. This is a simple form of wrench adapted 
for use as a pipe wrench or a nnt wrench, and which 
adapts itself to a variety of sizes of nuts or pipes. It 
has a slotted shank with one end inclined and terminat
ing in a fixed jaw, the shank also having teeth on one 
edge in which interlock the teeth of a movable 8lide 
block. Means are provided for securing the block in 
the 8hank, and a movable jaw i8 connected with the 
block by a ball joint, the jaw having Its free end curved 
and provided with teeth. The cnrvature of the mov
able jaw .is such that the di8tance between the outer 
portions of the two jaw8 Is greater than the distance 
between their inner portions, so that the wrench may 
be iustantly applied to objects of very dissimilar size8. 

to the framing in a manner to facilitate ready use, and 
all the parts are so arranged as to afford easy access to 
the lIour and prevent waste. 

OIL CAN AND LAMP FILLER.-Charles 
W. Proctor, Lake Forest. Ill. This invention is 
designed to afford a convenient receptacle in which oil 
may be kept, and which may also be used to ftIl lamps 
without danger of spilline; the oil. It con8ist8 of a 
closed tank or can, in the inside of which, near the top, 
is an open basin adapted to hold about the necessary 
quantity of oil to lIll a lamp. Leading from this basin 
is a pipe which connects by a 8wi.nging joint with a 
swinging pipe through which oil is delivered to the 
lamp. This pipe has a faucet near its free end, and Is 
adapted to lie fiat on the face of the tank when the 
latter is laid on its back, so that there wil l  be no 
leakage of the oil. 

. 

B I C Y  C L E. - Felix Clement, Salins, 
Frauce. This invention provides for bicycles, veloci
pedes and similar machines a yielding or lIexible frame 
that is de8igned to be durahle and also easy to the rider, 
so that, if desired, the saddle springs may be dispensed 

AgrleuUural. With. It is a two-part frame with memhers of essen
tia1l1 triangular sbape, hinged together near the bottom, 

POISON DUST DISTRIBUTER. - Enoch one member being mounted !In the rear wheel a&d the 
B. Norton, Hartford, N. Y. Thi8 i. a device to be olher on the steering fork, while sockets ate formed in 
carried along rows of potatoes, corn, or other plants to the upper adjacent portion8 of the members and a 
be powdered, and an upward joltmg movement given to 8pring extend. from socket to socket, the location of 
the powder.holdinll: chamber, causinll: a dust guard to the sprinll: being 8uch that It receives directly the 
protect over each hill successively, 80 that the dust shock tran8mitted by either of the wheels. 
thrown out will be conllned and directed upon the CASH CARRIER. _ Charle,. Frederick, leaves and stalks of the plants operated upon, to kill 
bugs or similar insect pe8ts. The dnst holder is Columbiana, Ohio. This Is a carrier of the type 

cylindrical and has a foraminated conical bottom, In wherein a wire track is used to support a traveline; 

combination with a concentric air escape tube attached carriage, and improved means are provided to remov

to the bottom and terminatin� above within the . ably hold the carriall:8 at a station, with novel mechan

chamber, while a downwardly projectine; dust gnard ism to actuate the carriage in propelling it from one 

envelop8 the plant when being dU8ted, station to another, improvements being als9, effected 

IDlseellaneous. 

C E N T E R SUPPORT OR HANGER. -
Thoma8 W. Snell. Chicago, m. This is a device for 
snpporting centers for masonry, arches, 1I00rs, lltC., 
adapted for ready application and adjustment to sup.. 
port the center at the. proper place. It con8i8ts of a cham 
adapted to engage the center, a bolt provided with a 
hook to be engaged by the chain, and a cr08s beam 
adapted to carry the bolt. The hanger alway8 paS8es 
throngh the center of the arch in the tile course, and 
a hole Is always left from nine to eighteen inches long 
by six to tiine inches wide, thi8 hole being filied up 
after the centers are dropped. 

HEATING, COOLING AND VENTILAT
ING APPARATUS. - William M. Decker, Kingston, N. 
Y. This invention provide8 an Improved system adapt
ed for U8e in aH archltecturru structure8 having in
tercellular spaces in side walls and between lIoors. 
Pipe coils connected with the steam or hot water pipes 
arc located in the intercellular spaces, and In the outer 
side walls are re!!isters for the graduated introduction 
of cold air from the outer atmosphere, there being also 
regi8ters to afford exit passages for foul air or auy 
excess of heat in the n pper part of the rooms. Rods 
projecting through perforations in the inner �ide walls 
are ad"pted to move slide gates to regulate the lIow of 
hot or cold air in the intercellular spaces, the sYltem 
affording a continuous envelope of properly heated air 
for a buil:iing, aud giving a uniform heat and pure air 
as well a8 ventilation. 

RADIATOR Loop. - George H. Burley, 
Tyrone, Pa. This is an improvement for conveniently 
controlling the steam aud water of condensat.ion so 
that the entire radiator or only a part of it may be used 
as desired to regulate the beat of a room. Two mem
ber8 �re separated from each other on top and bottom 
and have inlet oPening. "on opposite sides, with valves 
in the lower .end8 of the legs, plugs held in the lower 
ends of the radiator loop in communication with ont
let openings and !Iiocharging into a common pipe, while 
valves connected with a water return pipe are arranged 
on the inner ends of the plng8. 

WEIGHT LIFTING ATTACHMENT. -
Jame8 W. McHenry, Aspen, Col. This is a device to 
be applied to expreSs and delivery wagons for l ifting 
and drop(>lne; the weight attached to the halter and 
reins for temporarily holding the hor8e. It consist.s of 
a conical frame attached to the axle hy means of 
the king bolt, for receiving and holding the weight 
when drawn up, with an angled lever fnlcrnmed on the 
wagon body and connected by a cord with the halter or 
rein-holding weight, while a releasing lever pivoted to 
the wagon body is adapted to retain the weight-holding 
lever. If desired , the rein8 may be so connected that, 
when the horse starts, the weight will be released and 
fall to the ground, to act a8 a backward pull on the reins. 

HOLDBACK FOR VEHICLES. - Patrick 
Mullane, Moline, Ill. A simple, "trong, secure, and 
easily manipulated holdback i8 provided by this in
vention. It consists of a metal band attached to a 
vehicle shaft and having a lateral keeper for the 
breeching strap and a hinged tongue which 8erves to 
secnre the 8trap detachahly. The looped free end of the 
strap pa8ses beneath the keeper and the hinged tongne 
drop8 throulI:h the loop, thus holding the strap securely 
while in use, yet permitting it to be easily and quickly 
detached. 

COMBINED TRUNK AND BED.-George 
W. Snaman, Jr. , A llegheny, Pa. This invention pro
vide8 an improvement on a former palented invention 
of the same Inventor. The comhination device com
Pfiees two sections hinged together at one end, each 

in t.he means for removably attaching the cash re
ceptacle to the carriage proper. The entire device at 
each station is suspended on a dependine; hanger arm 
reaching a point accessible from the lIoor, to permit the 
convenient manipulation of the mechanism. 

CLASP. - Antenor Assorati, New York 
City. A simple and inexpensive article capable of use 
wherever a button is required, and e8pecially adapted 
for cl08ing and locking the pockets of garments, is 
provided by this invention. It is made in two sections, 
one having a locking contact with the other, the keeper 
section having a trip and a keeper post, and the latch 
section having apertures to receive the posts and a 
spring. It Is impos8ible for a pocket to be opened 
when locked by th� device Without warning or notill
cation to the person wearing the garment. 

PE;NCIL ATTACHMENT. - Joseph H. 
Hamill, Globe, Arizona Ter. This i 8  a little device to be 
attached to pencils to prevent them from accidentally 
escaping from the pocket. It consists of a rod attached 
to the end of the penCil, a funnel-shaped rubher cup on 
the rod opening toward the end of the pencil. and a 
metallic slide for closing the cup. A socket is also 
provided for receiving the end of the pencil and sup
porting the attachment. 

NURSING BOTTLE.-Gabriel A. Bobrick, 
New York City. Thi8 bottle has projecting lugs on it. 
neck, over which is adapted to sl ip a rubber nipple 
havinp' perforations to receive the lugs, the material 
being re-enforced around the perforations, and the ar
rangement making accidental displacement impossible. 
The nipple may be easily placed in position upon or reo 
moved from the bottle. 

SIGN.-William R. Garner, Galveston, 
Texas. Thi8 Invention provides an improvement i n  
slgn8 for street railroad cars. The  sign is mllde tri
angular in cross section, having at its top an opening 
with movable cover and Ilt'ing con formed at its hase to 
the top of the car to which It is to be lItted, there being 
fastening device8 hy which the 8ign is  secured directly 
to the car. The sMh signs held in the moin frame or 
casing arc arranged 80 that the front sign can he read 
as the car approaches, while the side signs can be reod 
by persons in the rear or on the sides of the car . 

NOTE.-Copies of any of the above patents wil l  be 
furnished by Munn & Co., for 25 cents each. Pl ease 
send name of the patentee, title of invention and date 
ot fhis paper. 

NEW BOOKS AND PUBLICATIONS • 

PERFUMES AND THEIR PREPARATION. 
By George William Askinson, Dr. 
Chern. Translated from the third 
German edition by Isidor Furst. Il
lustrated. New York : Norman W. 
Henley & Co. 1892. Pp. viii, 312. 
Price ,3. 

The subject of the manufacture of all clas8es of per
fumes i8 the topic of this attractively prin ted vol nme. 
Its opening chapters treat of the history of the art and 
tell about the nature and properties of the original sub
stances in the animai' and vegetable kingdoms as pre
pared by the chemist for the manufacture of perfumes. 
Next the extraction of odors, giving materials, their 
special characteristics, thdr ad nl�eration, and the 
special extracts and essences used in the arts are tr�at
ed. Adulteration of the valuable essences and extracts 
receives proper con8ideration, and directions for 
making them follow. All kind8 of finished perfumes, 
for the handkerchief, sachet8, fumigators, etc., are 
given. The. hair and 8kin and preparations for appli
cat ion to them are given liberal space. Including C08-
metics of all kinds, hair dyes and depilatorie8. The 
work has, it will be seen, a wide scope and will be of 

John Wiley & Sons. Pp. xxiii, 934. 
Price $7. 50. 

All that is necessary to say of this 8econdj volume of 
Profe880r Thurston's great work is that it upholds fully 
the promises of the first volume. Design, regulation 
of speed, construction and erection, operation, cnre 
and management, engine and boiler trials, specifica
tions and contracts, and finance of steam engineering 
are the topics more particularly covered. The work is 
too large and ample for us to pretend to review it  
within the limits of  the space at  our  command. Its  size, 
style and author are enough to make it a sine qua non 
for every ene;ineer who wishe8 to keep abreast of the 
present day. It is excellently indexed, and while con· 
taining many calculations and formulre, dol'S not by 
any mean8 mi8s the practical side of the topics, 8how
ing and explaining accepted 8tructures and de8igns. 

EVOLUTION IN SCIENCE, PHILOSOPHY, 
AND ART. New York: D. Appleton 
& Co. 1891. Pp. ix, 475. 

'l'hi8 bookcontams a series of popular lectures hefore 
the Brooklyn Ethical Association. It includes fifteen 
papers on all kinds of evolution, in many cases the 
modern fashionable name for what n8ed to be culled 
progr�S8. In It we find evolution of chemistry, elec
tric and magnetic physics, botany, zoology, optics, art, 
etc. It Is to be hoped that the picturesque proces8 of 
evolution is still going on, as there is much yet to learn. 
Among the an tl1-ors are Prof. John Fiske, Arth ur E. 
KeneJl y , 'Prof. Edward D. Cope, and others more or 
less known in their respective capacities. 

SHORT HAND AND TYPE WRITING. By 
D. McKillop. New York : Fowler & 
Wells Co. Pp. 123. Price 40 cents. 

This little pamphlet is one of a series to be called the 
Self-Culture Library. It seem8 to be well written and 
to present its subject very graphically and practically. 
It has a number of cuts illustrating different type 
writers, etc. 
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(4050) H. W. G. asks : 1. Is there any 
preparation in existence wbicb will prodnce oxygen 
gas? If so, what? A. No preparation known gives off 
oxygen gas without the appl ication of heat to some ex
tent in any practically useful way. 2. Also is tbere any 
preparation that will absorb carbonic acid gas, snch as 
wc eject from onr lu ngs in breathing? A. Caustic soda, 
potash, or lime will do tbis. To absorb inj urious or
ganic matter, potassium permanganate is nseful. Sim
ple absorption of carbonic acid gas will not suffice for 
pnrification of air wbich contains products of respir
ation. 

(4051) W. A. S. asks : Can you tell me 
what the actuating element is in tbe common form of  
metallic thermometer, and how used ? A. A compound 

spiral of steel and brass. The differeutial expansion 
causes tbe rotation of the needle connected· with it. It 

is the principle of the Breguet tbermometer, described 
text books on physics. 

(4052) O. P. asks : Will kerosene oil 
penetrate and rot rubber? And if so, is there any that 
can be prepared so it  will not penetrate or rot it? A. 

Kerosene oil will have some effect upon India rubber, 
which will be more perceptible III proportion to tbe 
time of action. It cannot be prevented. A good 
quality of vulcanized rubber will be least affected. 

(4053) J. M. U. de G. asks (1) for a cheap 
metbod of making bydrogen gas. A. Pass steam over 
white hot iron or copper contained in a tube. 2. How 
many cubic inches of pure bydrogen gas wtll it take to 
11ft one ponnd avoirdupois weight? A, Allow for pure 
gas, 70 pounds to 1,000 cubic feet, or 14 feet to one 
pound avoirdupois. 

(4054) O. S. E. says : I have laid some 
pressed brick which some white snbstance comes out 

of. 1 would like to know what tauses it, and what 

will remove it aud other stains from pressed brick. A .  
Tbe wbite stains are chiefly due to the presence o f  salts 
of magnesia, and no satisfactory cure has as yet been 
discovered. 

(4055) F. W. asks : 1. Does a cubic 
foot of lead weigh lese at a deptb of 10,000 feet tban it  
does at a depth of 10 feet under the surface of tbe seal 
A. The lead would weigh sligbtly less by the decreased 
gravity at !(reat depths. 2. Which will reach bottom 
first of two balls, one weigbing 100 lb., tbe other l ib. ? 
A. The 100 lb. ball will get to tbe bottom first, because 
its weigbt is greater in proportion to its surface exposed 
to the friction of the water. 3. Is water harder to 
penetrate at the bottom or surface of tbe sea? A. The 
density of the water at the bottom of the deep seas is 
bllt very slio.:btly greater thac. at the surface. At one 
mile in depth it is 1-130 more dense than at the surface. 
4. Will a small stone or sand sink to a depth of three 
miles ? A. All substances that will sink at all will go 
to tbe bottom of the deep sea. Sand, mud and shells 
are found there. 

(4056) C. J. B. asks : 1. To what use 
is tbe metal palladium put ? A. It has been used for 
graduated scales. It has very little use outside of the 
laboratory except as a constituent of alloys used for 
bair springs of watches. It is the baAe of a useful reag
ent R&d is used in gas analysis to absorb bydrogen. 2. 

What is its market value ? A. It is quoted at $2 per 
grain. 3. To wbat extent is it  used P A. In very small 
amounts. 4. Wbere is 'it  found ? And how extracted 
from the ore ? A. In Russia, Nortb and South Ame
rica, native or as an alloy. It is extracted by solution in 
acid and precipitation and ignition . 5. Is tbe process 
cbeap or costl y ?  A. It is not very costly. An excelent 
article on the subject is given in Appleton's American 
Encyclopedia . 

(4057) H. G. M. asks : Will loadstone 

cotton and campbor, and is caUed celluloid. It is made 
by tbe Celluloid Company, Newark, N. J., under pa
tents. 

(4064) J. L. F. asks : What number 
cotton-covered magnet wire should I use to make a 
magnet of about 00 obms resistance? Also bow much 
of it ? A .  4865 feet of No. ]6, 1924·2 feet of No. 20, 
761 feet of No. 24, 189·32 feet of No. 30, or 47 feet of 
No. 36. The size of the wire must be in proportion to 
the current to be carried. 

(4065) L. A. P. asks : Is sewer gas 
odorless? By what chemical process can you detect 
sewer gas In a room ? A. It generally bas a depressing 
odor and usually contains sulpbureted hydrogen. In 
the latter case it can be detected by paper dipped in 
lead acetate solution. It turns tbe paper brown. This 
is not at all infallible. It .bould be tried in the nh1ht. 

(4066) A. J. O. writes : I desire to paint 
my roof with a COllt of lead color instead of the 
customary red mineral paint. Some of my neigbbors 
main tam that there would be danger of lead poisoning 
from such a roof. Will you kindly inform me if there 
would be any snch danger? A. We should advise 
the use of ochers, graphite, or similar colors for roof 
painting. 

(4067) J. D. H. writes : In relation to 
the induction coil descrihed on page 548, .. Experimen
tal Science," aJlow me to ask the following questions: 
1. Is it  any advantage to varnish the layers of the 
secondary coil f A. Yes ; but the advantage will hardly 
compensate for the trouble. 2. About how much more 
than one pound of No. 36 wire is called forf A. It re
quires nearly 2 1b. 3. Can I purchase platinum· pointed 
screws of electrical supply dealers? A. Yes ; or you 
can easily insert the point yourself. 4. Are the contact 
points of the ordinary call bells protected with this 
metal, platinum? A. Usually. In tbe cbeaper kinds, 

bold its pOlVer of attractiou if  not interfered With? A. however, makers are apt to substitute silver or German 
Yes. silver, which are, of course, not so good. 5. Why does 

(4058) O. W. asks : 1. Is the flickering a condenser of a capacity of 75 square feet command 
in arc lamps caused by impure carbon or unsteady such a bigh price, $20? A. They are carefully made 
feeding apparatus, or if  neitber of them, what Causes and well mounted and protected, and besides this, tbe 
this trouble ? A. Both ; and also to variations of E.M. I dealer must necessarily make a profit. 6. Should tbe 
F. a�d current. 2. Is it necessary to connect arc lamps sheets of tin foil in condenser for above mentioned coil 
in series as in the Brusb system ? What size iron wire be larg� or small ?  Does the size of sheet make any 
would be best for a resistance coil in a line where high difference? A. The size makes no material difference, 
voltage is used ? A. Arc lamps are generally connected but tbey should not be too small. Make tbem of a 
in series. Tbe size of wire depends on the current. size suited to the base of your instrument. 

Iron bas about six times tbe resistance of copper. (4068) C. E. W. writes : 1. I made an 
3. Did Wilde (the inventor of the w�l1 known Wilde induction COil a la Hopkins . Used two one gallon 
dynl\mo-electric macbine) ever take out a patent on his bichromates, made interrupter with platinum pOints, 
arc lamp, known as Wi lde's candle, in the United States burnt out fast, made mercury breaker, worse than 
of America ? A. We tbink not. 4. In his apparatus, platinum, mercury vaporized, made condenser, 50 square 
while burning, tbe carbons stood side by side, and I feet tin foil, buncbed together and wired as per di
should tbink tbe current would have jumped across rections : this mad.e one-half ; run a wire to neighboring 
tbe space near tbe metal carbon bolders instead of tin roof for tbe other, tbu. electrically separating the 
going to the points of the carbons, which would two sections. Sparked as much as before, thought sur
throw in additional resistance in tbe circuit. What is face must be deficient, so run wire to water pipe, hoping 
tbe reason it did not ? A. Tbe carbons stand at an all creation would furnish at least one-half the neces-
angle, the points being nearer together than tbe clamped 
ends, bence tbe resistance of the increased air space 
prevented the arc from runnin� along tbe carbons. 

(4059) E. S. F. asks : 1. How large a 
storage battery would be required to ligbt one 10 candle 
power incandescent lamp for two bours? A. Supposing 
the lamp to be a 20 volt lamp, 10 or 11 cells of storage 
battery will be required to secure the necessary voltage ; 
but this number is sufficient to run 10 such lamps. 2. 
How mucb would such a battery cost, and wonld you 
tell me how I could make oue ? A. For cost of storage 
batteries, address the manufacturers and ' dealers. For 
directious for making, consult SCIENTIFIC AMERICAN, 
vol. 61, page 22. 3. How mnch power can I obtain 
from " steam engine witb piston 13iC incb diameter, 
2%: stroke, with 50 and also 100 lb. steam ? A. If the 
engine is well made, you would realize respectivel y  � 
and J.2 h. r. approximately at a speed of 300 revolu
tions per minute. 

(4060) B. I. T. asks whether there is 
any advantage or gain in wetting down the coal. Some 
claim the dry coal produces more heat, while otbers 
claim tbe wet coal produces most heat. A. The wet
ting of coalJdust IS for the purpose of bolding It together 
and preventing waste by dropping through tbe grate. 
In this way more heat is obtained. 

(4061) M. L. writes : I received your 
book H Experimental Science," and am well pleaEted 
with i t. I am making tbe simple motor described in its 
pages, and would l ike to ask a few questions through 
Notes and Queries about i t : 1. How many pounds of 
wire wi l l  be required for motor, when used either as a 
motor or dynamo with cast iron field mal(nets, using 
No. 18 for fields and No. 20 for armature? A. It re
qlllres about 2 lb . No. 18 and � lb. No. 00. 2. Sbould 
tbe wire be single or o ouble covered ? A. Double 
covered. 3. Will tbe above sizes of wire be light to be 
used on a dynamo circuit wben placed in a shunt ? A. 

It depends on the kmd of current used. It would he right 
for a current of low voltage. 4. How man y cells of the 
secondary battery described on page 418 in .. Experi
mental Science " will be required to run the motor? 
A. Four. 5. If it requires a stronger current to charge 
tbe storage cell than it gives out, wbat advantage is 
gained by usmg it? A. Convenience and constancy. 
It can be charged at night and used during the daytime, 
and a stronger current taken from it for a shorter period 
than was used in charging it. 

(4062) G. D. writes : I have taken the 
liberty of forwarding a sample of hIown ani mlli grease, 

wbich I am desirous of bleaching. A. Try following 
processes on it for purifying tallow : 1. Agitate with 5 
parts good vinegar. 2. Agitate 50 parts tallow witb 80 
parts· water lind 12 parts salt. 3. Agitate 50 parts with 
1 part calcined magnesia. �. Agitate with weak solu
tion of caustic alkali, or with strong solution of an 
alkaline carbonate. 5. Prolonged agitation with water. 

6. Agitate 10 gallous witn J.2 gallon H2SO, and J.2 
gallon water. In all cases apply heat during process 
and then wash, steam well, and remove last traces of 
cbemicals. 

(4063) J. W. C. asks where the gelatine
like composition used instead of glass for holdmg 
the film for plates is manufactured. Also is It a .pa
tented article ? A. The compound is a mixtllre ot gun-

sary amount, mercury kept burning np all the Same. 
The books say tbe mercury breaker prevents the spark, 
at least decreases it, and the condenser helps consider
ably, and if I bave two large metallic snrfaces insulated 
from each other, why is not that sufficient? A. Try 
connecting your battery in parallel. Use kerosene oil 
or alcohol on tbe surface of the mercury i n  the contact 
breaker, Have it deep enougb to always cover the plati
num point. 2. Is it  absolutely necessary tnat sbeets of 
foil should be piled togetber in order to secure the best 
effect ? If so, why ? A. Yes ; in  order that tbey may 
act inductively on each other. 

(4069) G. A. M. asks : 1. Does it hurt 
tbe meter or con verter ou an incandescent system to 
sbort circuit the wircs ? A. It depends upon the way 
the meter is connected in the circuit. 2. Wnat is the 
�urrent that is used to execute criminals at Sing Siug? 
0\. A circuit including an E.M.F. of 1500 to 1700 volts. 
3. Could an induction coil be made with No. 36 double
wound cotton·covered I If so, how mucb sbould be used 
for tbe secondary coil f A. Yes ;  it would take two 
pounds. 

(4070) H. K. asks : How many cells of 
storage battery (snch as described in " Experimental 
SCience) wiIi it take to run the motor in SUPPLEMENT, 
No. 641. also how many cells of gravity battery req uired 
to cbarge the same ? A. It takes four cells of storage 
battery to run tbe motor, and four cells of grllvity bat
tery are required for each storage cell for charginli(. 

(4071) A. C. W. writes : I have been 
trying to connect two buildings, abont 1,300 feet apart, 
by two bel l s  over one outside wire (No. 18 copper), using 
the ground as a return wire, so they will reply to each 
otber. I have used three closed circlllt,  Crowfoot bat
teries at eacb end (5 x 7 incbes), using 1 pound of blue 
vitriol to each jar. Used double contact buttons. The 
grounds are : One pipe about 4 feet long driven into 
moist ground filled with water, the otber is a well pipe 
about 25 feet long. Can you tell me where I bave made 
my mistake ? A. You have probably failed in your 
grounds ; they sbonld have a much larger surface. We 
think a better plan would be to connect aU tne bat· 
teries together at one end of the line and keep the wbole 
line normally closed, simply opening the circuit for 
signals. If the bells are of tbe vibrating style, you 
migbt make the bell ring by connect.ing it up on 
an independent local circuit witb one cell. Then when 
tbe maiu line is open, the hammer will fall back and ' 
tbe bell will be operated by the local battery. 

(4072) R. A. W. asks : 1. What is the 
best and quickest mode of polishing ornamental wood 
turning! Is it possible to mix a color with shellac to 
make tbe turued wood appear like mahogany and polish 
at same time ? What process is nsed to put color on 
and polisb articles sucn as leadlpencilsand ladies' toilet 
hrnshes and work boxes, s ucb as appear enameled ? A. 
For mahogany stain on light wood. use an extract of 
cam wood, 'j'be stain is  to be applied to the work 
while it  is in tbe lathe. It is then removed and allowed 
to dry. Polish with shellac varnisb to which has been 
added 50 per cent ot boiled linseed oil, or better, use 
French spirit varnisb in the same way. Apply witb a 
clotb. For pencils and boxes a logwood stain is otten 
used. The varnish is flowed on and often not pon.hed . 
2. Is t.bere any book publisbed which treat.. on polisb
ing, wood turning, staining, and graining, etc. ? A. 

139 
You will find a great deal ou wood stains and poli.sbes 
in the .. Scientific American Cyclopedia of Receipts, 
Notes and Queries, " wbicb we can mail you for $5. 

(4073) A. S. asks (1) how to prepare the 
cloth for a small balloon intended to contuin hydro
gen. A. For preparing cloth for balloons see tbe SCI· 
ENTIFIC AMERICAN SUPPLEMENT, No. 726. 2. Can by
drogen be nsed in a balloon of India rubber ? A. Yes; 
but bydrogen will always rapidly escape. 3. How 
many pounds will a balloon filled with bydrogen, and 
with a capacity of 1,000 cubic feet, litt ? A. For 1,000 
cubic feet pure bydrogen allow 70 pounds of lifting 
power; from this subtract the weigbt of your balloon 
and accessories. A liberal allowance sbould also be 
made for impurities, diffusion of gas, etc. 

(4074) G. H. L. asks : 1. How can I 
make a cheap reliable air pump for experimental pur
poses, with a bell about eight inches bigh? A. For 
thiS we refer you to Hopkins' .. Experimental Science," 
$4 by mail. 2. Have carbons been made to show dif
ferent colors of light f Is it possible, owing to the 
great heat which they must undergo while carbonizing? 
A. To the ey e the wbite rays Will  always predominate, 
altbougb tbey bave been caused in spectrum analysis 
to volatilize metals to give the characteristic flame. 4. 
Would colored carbons be in demand ? A. We doubt 
if any demand would exist for sucb as could be made. 

(4075) C. B. asks : 1. A formula reads 
.. solution chloride zinc " (U. S. Pb.), 1 quart. Wbat 
quantity of zinc chloride gran ulated does it require to 
make proper strength to quart of water, so as to be like 
above U. S. Ph. ? A. For one quart of solution allow 
about 1 pouI\d of the solid salt. 2. Solution cbloride 
sodium ( 3  vj to 0 j), 2 pints. Does this mean 6 onnces 
sodium chloride to 1 pint water? A. We suppose so; it 
is not very expliCitly stated. 11. Will arsenious acid 1 
part, dissolved by using carbonate potassa, 6 parts, re
main colorless or turn brown after ttllndingP A. It 

should remain colorless. 4. What is the best way to 
make alum mix with arsenious acid solution and reo 
main clear? A. Acidify if necessary witb bydrochloric 
acid. 5. In making solution of bicbloride mercury with 
muriate ammonia, sbould they be dissolved together in 
cold water or b ot, or 8eparately in hot or cold water I 
A. Dissolve both togetber, or the ammonia salt first. 
Warm the water, do not boil it. 

(4076) H . .T. S. asks : 1. Will you please 
explain the latest theory in reference to ventillltion I A. 

The best met.bod of ventilation is tbat in wbicb the 
foul air is drawn from the upp er and lower portions of 
the room and in wbich fresh air enters around the win
dows, doors, and otber openings or througb a number 
of small openings distri buted around tbe room, but not 
located near the ventilating ducts. 2. Should rooms be 
ventilated at top or bottom of room or at botb points ? 
A. See answer above. 3. Can a school room be proper
ly ventilated (tbat is not cooled off) by lowering tbe top 
of window only ? A. Not properly; but tbis method, 
when dranll:hts are not created, is better tban no 
method. 4. Does carbonic acid gas settle to bottom of 
room or rise to top or is it diffused tbrough the room 
generally when heated to . ordinary living temperature, 
and are there any other gases deleterious to health, aud 
how best to ventilate for tltem? A. Carbonic acid rises 
to tbe top of a room because it  is al ways evolved In a 
beated condition. It tben diffu.es all tbrough it. 
There are other gases and emanations from tbe body, 
as well as dust and disease germs, which are carried off 
by ventilation. 

(4077) S. T. C. asks the difference be-
tween � sq uare foot and a foot square. A. A square 
foot is any shaped surface tbat contains a square foot 
of area. A foot square is  a square surface of the length 
of one foot on eacb of its four sides. 

S. C. M. I. asks for a waterproof cement.-J. C. say s :  

Will y o u  please tell me how to repair tbe back of a 
mirror where the silvering has scaled off?-A. G. H .  
asks for a receipt f o r  a good bard wasbing soap.-F. H .  
W. S. says : I wisb a paint mixture f o r  ontdoor work 
on statues, that will stand weatber and will neither fade 
nor turn yellow.-J. J. M. s tlys : Do you know of any 
way I Can get a formula for making a dressing for 
ladies' shoes ? 

Answers to all of tbe above queries will be found in 
tbe .. Scientific American Cyclopedia of Receipts, Notes 
and Queries," to which OUf correspondent-s are referred. 
The advertisement of tbis book is printed in anotber 
column. A new circular is now ready. 

TO INVENTORS. 
An experience of forty years. and tbe preparation of 

more than one hundred tbousand applications for pa
tents at borne and abroad, enable us to understand tbe 
laws and practice on botb continents, and to possess un, 
equaled facilities for procuriug patents everywbere. A 
synopsis of tbe patent laws of tbe United States and all 
foreign countries may be bad on appltcation. and persons 
contemplating tbe securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with tbe times and our ex
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad
way. New York. 

INDEX OF INVENTIONS 
For which Len._ Patent of the 

frotted State. were Granted 

February 16, 1892. 
&ND EACH BEARING THAT DA'I'E. 

[See note at end of list about copies of tbese patents.] 

Acid, apparatus for concentrating sulphUriC, C. 
N Cl!:ner . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . .  468,891 

Adjnstable bandle for taps, reamers, etc., T. E. 
Avery. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  469,035 

tg,v�:"!li':.rE�t�tg��':fl�: .�: .?r:.,,::�.:::::: . . :::::::. : : �:m 
!����rtlgcr�� W�����!ma:J'������I 

. .  � .. � .. �?��: :  =:M 
Armature for dynamo electric machInes, M. De-

prez . '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  . . . . .  . . . .  . . . . . . .  469,tl!ll 
��g:::t���:"A:"���::'J�����:.�: .�: .?'�?�� : : : : : : :. : : :  =:fll 
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J t itutifit !tUtrirau. 
Auger, post hole, Mendenhall & Hlte . . . . . . . . . . . . . .  468,812 Filtering apparatus. centrifugal. D. Williamson . .  468.858 
AwnIng, F. P. Kuk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,942 Fire kindlIng, composItIon of matter for, H. W. 
Axle lubrICator. W. W. SmIth . . . . . . . . . . . . . . . . . . . . . .  469,100 Fls:-�li�e; ·H. W. IXbbey : : : : " : : : : : : : : : : : : : : : : : : : : : :  Wl:� ��·h.;)��r�i\'l,!'�I'fig & PIgott . . . .  . . . . . .  . . . . . . . . .  469.061 Fishmg leader. G. C. Hemenway . . . . . . . . . . . . . . . . . . . .  469.015 
Ballots, deVIce for faCIlitating the countIng of, I. FIshing purposes, snell and gauge for, G. C. Hem-

S. Pear . . . . . .  . . . . . . . . . . . . . . . .  468,972 enway. . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.016 
Barrel rack, J A. Browmng- .. . . .  . .  . . .  . .  . . . . .  469,119 Flask. See Pocket fiask. 
BatterIes, electrolytes or depolarIZIng solution Floor thimble, A. G. Anderson . . . . . . . . . . . . . . . . . . . . .  469,005 

for galvanIC, S. MIller . .  . . . . .  . ,  . . . . . . . . . . . .  468,887 Flooring, fireproof, W. R. Forbush . . . . . . . . . . . . . . . . . .  469,082 
Battery. See Storage battery. Flower stand. J. W. Quinn . . . . . . . . .  . .  . . . . . . . . . .  469,216 
BearIng, adjustable, B. V. Nordberg . . . . . . . . . . . . . . . .  468,822 FlUIds, apparatus for coohng, B. Rettenmeyer . . .  4:68,9HI 
Bedstead brace, E. S EllIOtt . . . . . . . . . . . . . . . . . . . . . . 469,081 FlushIng apparatus, automatIC, 11'. Walker . . . . . . . . 468,979 
Bedstead, metalhc, B. R. Barklow . . . . . . . . . . . . . . . . . .  468,862 Fly paper, stIcky, J. H. SmIth . . . . . . . . . . . . . . . . . . . . . 469,021 
BeehIve, S. Ii'. Brewer . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  468,783 FoldIng table, '1\ Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.68,791 
Beer, method of and apparatus for the manufac- Fork. See 1\la11 bag catch1ng fork. 

ture of, C. F. Lawton . . . . . . . . . . . . . . . . . . . . . . . . .  468,809 Ii'rult pIcker, J. W. Cmn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469,125 BICycle, W. A. Hance . .  . . . . . . . . . . . . . . . . . . . . . . . .  468,994: Furnace. See Gas furnace. HeatIng fUl'l!.ace. 
BICycle seat spring, P. R. Walsh . . . . . . . . . . . . . . . . . . . .  469,192 Zinc furnace. 
B icycle support, W. L. Ross . . . . . . . . . . . . . . . . . . . . . . . .  468,920 Furnace, J. HlnstIn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,875 
BIt. See Overcheck bIt. Furnace, S. J. Mlles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  468,814 
Block. See Bmldlng block. PaVIng block. Pul.. Furnace for burning garbage, G. H. Warner . . . . . . .  468,851 
Bo�;l. 
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Boa�°J'!�chmg apparatus, H. Ashford . . . . . . . . . . 469.034 8��t;.':;I�a�:���;�lit.PW���
1
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Boat seat, adjustable foldIng, E. Hardendorf.. . .  4.68,873 Gas furnace and producer, regeneratIve, F. 
BOller. See Steam boIler. 'Yater or steam SIemens . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . .  468,8& 

boIler. Gas furnaces and gas producers, workmg regene-
BOller cleaner, D. N. Baxter . . .  . . . . . . . . . . . . . . .  . 468,863 ratIve, Ii". SIemens . .  . . . . . . . . . . . . . . . . . .  468,835 

�gg�' r�l
s�n:�: w�:iin��rab: ·C. K: Ga�n·es ' : . :��,:�: ��:�� g:�:s, §��ds��lr 

I:���Hlable, A. Noteman . • • • • . •  468,956 
Booth, portable wooden, C. F. Hodsdon . .  . . . . .  469,017 Generator. See Steam generator. Boots or shoes, machlne for polIshIng, R. Kunst- Glassware, deVICe fol' grIndIng and pOlishing, II. man . .  . .  . .  . .  . . .  . .  . .  . . . . . .  . .  . .  . . .  . . . .  469,087 C. Wood . . .  . . . . . .  . .  . .  . .  . .  . .  . . .  . . . . .  . . ... . 469,052 Bottle stopper, F. Schm1dt . . . . . . . . . . . . . . . . . . . . . . 469,085 Glassware, manufacture of, G. Beatty . . . . . . . . . . . . . .  469,053 
�g�.
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�: .. .. . ..  :: :� : : :  ��:��8 box. Wagon box. Work box. Grease and stams, compound for removing, Cox B
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.� .��� . ������.�'. 469.059 Gri�d�

e
gw�lli: '13: ·Hughe. · : : : : : : : :  : : : :  : : : : : : : : : : : : : : :  �:� Brace. See Bedstead brace. Ratchet brace. Guano dIstrIbuter, C. J. Peterson . . . . . . . . . . . . . . . .. . .  468,826 Bracket. See Tool bracket. Guard. See Cattle guard. 
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... . . . .  468,997 g�� �7�§t�w�w�Ii��;fs . ::::::. :::::::::::::::::: : : :  �:� Brake beams, core for hollow, T Fielden . . . . . . . . .  468,910 Hair dressmg' device, J. M. Sooshny . . . . . . . . . . . . . . . .  469,191 
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,0
4.0 BrICk. buildIng. J. Rapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.990 ton . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  468.784 BrIck. bUIldIng. L. A. Steiger . . .  . . .  . .  . . . .  . . . . .  468.838 Handle. See Adjustable handle. Tool handle. BrICk handlIng implement, C. & C. Hansen . . . . . . .  468,872 Hanger. See Door hanger. Brick, interlockIng, L. A. Stetger . . . . . . . . . . . . . . . . . . 468,840 Harness, P. D. Derickx . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.68,796 Bl'lck kIln. C. Klose. . .  . . . . . . . . . . . . . . . . . . . . . . . . . 469,151 Harness loop. H. H. Baker. Jr. . . . .  . . . . . . . . . . . . . . .  468.932 Bl'lck mould sander. E. O. Leach . . . . . . . . . . . . . . . . . . . .  468.810 Harrow, J. M. Grisham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469,060 Bucket, lunch, A. MIller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46.Q,162 Harrow and cultIvator, combIned, J. C. Burruss . .  469,123 Buckle plate, H. J. Lewls . . .  . . . . . . . . . . . . . . . . . . . .  469,063 Harvester, corn, G. & M. C. Pendleton . . . . . . . . . . . .  469,174 BmldIng block, W. R. Forbush . . . . . . . . . . . . . . . . . . .  469,083 Harvester, corn, J. F. SeiberlIng . . . . . . . . . . . . . . . . . . . . 468,832 BUlldmg. portable, W. E. Brock . . . . . . .  . .  . . . . . . . .  468.785 Hasp lock, G. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.126 Build1ngs, construction of fireproof, R. Guas- Hatchet, I. J. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . • . .. . . . .  468,892 tavIno, Jr . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,871 Hatchway. elevator, J. J. McBrIde . . . . . . . . . . . . . . . . .  4.68,820 
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a
W:d::;�r��� burner: " Oi{i;urner: " 468,995 He���ier ���t!i?t water heater. TIre heater. 

8:�� cs:!e6'lca�' 
Snell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,836 ����:�g��r:��IkGi.�ri'ftK

a
:�. ::: . .  : .::::::::.: : :  �:� Can fillIng machIne, J. S Moore . . . . . . . . . . . . . . . . . . .  468,888 Heel nallIng machine, F. F. Raymond, 2d . . . . . . . . .  468,957 Can fioat, creamIng. P. L. KImball . . .  . . . .  . . . .  . .  469.149 Holder. See Bag holder. Candle holder. Chalk Candle holder and shade holder. combined. Kent holder. Clothes hne and clothes holder. Soap & Ashby . .  . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . .  . . . . 469,189 holder. 

Caps and fuses for g-iant powder. coupler for. K. Hot water heater. A. Hallett. . . . . . . . . . . . . . . . . . .  .. 468.993 McFarland . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,800 Hydrant, fire, S. Brentano . . .  . .  . . . . . . . . . . . .  468,781, 4.68,782 Car bulfer. W. H. Wlid . . . . . . . . . . . . . . . . . . . . . . . . . .  469.051 Hydrocarbon burner, Whlte & Reitmayer . . . . . . . . .  469.108 Car couplIng. J. G. Brady . . .  . . . . . . . . . . . . . . . . . . . .  469.055 Ice cream freezer, E. M. Scearce. . . . .  . .  . . . . . . . . 468.900 Car couphng, P. H. Murphy . . . . . . . . . . . . . . . . . . . . . . .  469,166 IndIcating dIscharge from or Into hoppers, means (Jar couplmg. J. L. Randolph . . . . . . . . . . . . . . . . . . . . . . .  469.197 for. F'. H. Bnggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.970 Car couplmg. Reynolds & Pittman . . . . . . . . . . . . . . . . . .  468.828 Inkstand. J. Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469,042 Car couphng. R. M. Tucker. .  . . . . . . . . . . . . . .  . . . . . . . . .  468,846 Inkstand. L. B. Manley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.158 Car couplIng, E. A. yeaton. . . . . . . . . . . . .  . . . . . .  . . . . .  469,110 Iron. See Curhng iron. Car door, graIn, J. Pearson . . . . . . . . . . . . . . . . . . . . . .  468,894 IronIng board, C. A Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,79D Car, electrIcally propelled, H. E. Dey . . . . . . . . . . . . . .  468,948 Jack. See LiftIng jack. Car motor, street, A. J. PaInter . . . . . . . . . . . . . . . . . . . .  468,824 Jar cap spanner, H. P. Hobbs . . . . . . . . . . . . . . . . . . . . .. . .  468,804 Car step. M. B. Ryan . . .  . . . . .  . .  . . . . . . . . . . . . ... . . .  468.899 Joint. See RaIl JOInt. Car trolley. electrIC, J. W. Beebe . . .  . . . . . . . .. . .  468,779 Jomt for furmture. etc., J. W. Campbell . . . . . . . . . . .  468,963 g:�� ��:�
I
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CardIng engme. T. S. Wbltworth . . . . . . . . . . .  468.854, 468.855 Kmtting machme, B. F. Shaw . . . . . . . . . . . . . . . . . . . . . . .  469.200 Carding engine feeder, J. F. Geb . . . . . . . • . . . . . . . . • . .  469,206 KmttIng' machIne, circular sprIng beard needle, 
8����.\�.
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469
.006 Carronsel. G. Baum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  468.962 ment for. H. Eddlshaw . . . . . . . . . . . . . . . . . . . . . . . . .  469.128 Cart. road. W. IJ. PIke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469,090 Lamp, electric arc. R. S. Dobbie. . . . . . . . . . . . . . . 469,041 Case. See Card case. Toothplck case. Lamp, electric arc, H. S'awyer . . .  . . . . . . . . . . .  . . . . .  469,093 Cash regIster, E. N. Foote . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.012 Lamps. etc .• heatIng attachment for Argand. R. Cash regIster, Foote & Range . . . . . . . . . . . . . . . . . . ... . 469.194 S. MerrIll . . . . . . . . . . .  . . . . . .  .. .. . .  . ... . 469,161 Cash register, J� F. Pfeffer . . . . . . . . . . . . . . • . . . • . . . • • . •  468,944 Lamps, suspending device for electric, J. J. Rene-Cash regIster and mdlcator. J. F. Pfelfer . . . . . . . .. . .  468.945 han . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469,048 Cash regIster and mdlcator. E. Rector . . . . . . . . . . . . .  468,967 Land roller, H. W. Kuhl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 468,996 Cash register and IndICator, C. W. Weiss . . . . . . . . . .  469,003 Latch, J. Simmons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469,068 Cattle guard. F. C. Seymour . . . . . . . . . . . . . . . .. . . . . . .  469,049 Latch and lock. J. D. Perkins . . . . . . . . . . . . .  .. . . . . . . .  468,895 CeIlIng, fireproof. P. M. Bruner . . . . . . . . . . . . . . . . . . . .  469,121 Lathe, last turnI!lg', F. B. Gilman . . . . . . . . . . . . . . . . . . .  469,084: CeIling, metalhc, E. C. EWIng . . . . . • . • . • . • • . . • • • ••• • 469,181 Lawn sprinkler. S. Broichgans . . . . . . . . . . . . . . . . • . . .  469,023 Cmling, metallic, EWi�& Packer . • • . • • • . . • • • • • • • •  469,182 Letter box, electrlc. C. A. Plnkaam . . . . . . . . . . . . . . . .  469,181 

8��l�'ii���I�\�: fliap����'ii::::::::::::::::.:: : : :  !�:l� t�t't��.P
1S'�JJ.rgn�o!�I}��r: 

. .  · . . . . . . . . . . . . . . . .  · ·  . .  · · 469.132 
Cheese cutter. O. W. SmIth . . . . . . . . . . . . . . . . . . . . . . . . .  468.902 Liftmg jack. I. Botts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469,116 Chest. See Tea chest. Llftmg jack. W. H. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.965 Chest protector. W. S. HeIDemann . . . . . . . . . . . . .. . . . .  469,195 Light. See ElectrIC search light. Chimney cap or cowl. Stubbs & Harden . . . . . . . . . . . .  469.069 Lock. See Gun lock. Hasp lock. Magnetic lock. Chopper. See Cotton chopper. Rowlock. Wagon lock. 
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.... ':.: : : :  �:� Cloth cuttmg machine. A. Warth . . . . . . . . .  469.072 to 469,074 M�n !:t":t�:;.
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4 Cloth press. rotar� G. W. MIller . . . . . . . . . . . . . . . . . . .  468.815 
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469.018 Mat. S. S. DreIsbach . . . . . .  . . . . . .  . .  . . . . . . . . . . . . .  468.940 ,h MatrIX makmg machine, C. L. Redfield . .  468.973 to 468.975 Baker . . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  469,113 l\Ieasunng box, A. Wacker . . . .  . . . . . . . . . . . . . . . . . . .  468,961 Coal bucket and stool. combined. W. E. Weath- Meat cuttmg machine. J. A. W. Seaberg. . . . . . . .  469.097 erly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469,107 Metal, shears for cutting hot, W. T. Cleveland . . . . 469,078 Coat adjuster, J. J. & W. R. GIesler . . . . . . . . . . . . . . . 469,134 Metallic structure, H. G. Wynne . . . . . . . . . . . . . . . . . . .  468,924 Com freed apparatus, J. G. Cummmg . . . . . . . . . . . . . •  469.127 MIll . See Grinding mIll. SawmIll. Collar, harness, A. T. Rutter . . . . . . . . . . . . . . . . . . . 468,898 MIter box, R. Mv,roske. . . . . . . .  . . . . . . . . . . . . . . . . . .. . .  469,159 Commutator brush for electric motors and dyna- MiXIng machine, C. W. Hottman . . . . 0 ' "  . . . . . . . . . . .  468,805 mos, '£. A. EdIson . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  468,950 Money changer, M. B. Lowrey . . . . . . . . . . . . . . . . . . . . .  469.068 
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�m� Mortlsmg machines. mandrel and adjustable bit 
COPYIng wrItten or printed documents executed MO:g::

ke
�:e

o
Ba�·�ot�:. FS���g ·motor: · · · · · · · ·  . • . •  469,025 

tn carbonaceous Inks, G. R. Ball . . . . . . . . . . . . . . . .  468,777 Motor, W. H. Scheer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469,094 
8g�t;i't':,����;r·l.
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t
c� f.��r��riis · : : : : : : :  . :  :::: : Wl:rs� M�tl�;le�w�lg�����.r.'w: Moseley: : : : .' : : : ' : : : : : : : :  i�l�l§ 
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C
���h?�:,' �o�se�ti��:·j: · H: ·iieiii.: 

469.
139 
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c�:.':.�h':,�?· C. T. FreId . . . . . . . . . . . . 469,131 011 g���rfo,:iioiie�·fDrnaceB etc "'o ·Kliiie 
. . . . . .  ft�'m 

CultIvator. W. T. & J. D. Calton . . . . . . . . . . . . . . . . . .  468,907 0.1 can and lamp filler comblned:'H. c. Atkinson 469:112 Cultivator, G W. Forbes . . . . . . . .  . . . . . . . . . .  . . . . . .  468,986 Ore concentrator, G. L. Cudner . . . . . . . . . . . . . . . . . . . . . .  469,202 Cultivator. C. H. HIlbert . . . . . . . . . . . . . . . . . . . . . . . . .  469.140 Ore concentrator, H. Scovell . . . . . . . . . . . . . . . . . . . . . . . .  468.981 Cultivator, W. E. WIlliams . . .  . . . . . . . . . . . . . . . . .  469,109 l Ore crusher, J. Brumbaugh . . . . . . . . . . . . . . . . . . . . . . . . . . 469, Cultivator, wheel, A. L1ndgren . . . . . . . . . . . . . . . . . .  469,154 Ore pulverIzer, J. A. Pearce . . . . . . . . . . . . . . . . . . . . . . . . 469, Curling Iron, electnc, A F. GOdefroy . .  . .  . . . . .  469,135 Ore treatmg apparatus, O. Bilharz . . . . . . . . . . . . . . . .  . .  Curtaln attachmens J. C Moore et at . . . . . . . . . . . . .  469.164 Overcheck bIt. H. W. Sisson . . . . . . . . . . . . . . . . . . . . . .  . .  Curtain rod. H. A. �'owler ,t al . . .  . .  . . . . . . . . . . . . . .  468.!l87 Paddle wheel. feathermg. F. E. & H. A Pirrung .. 469 020 Curtain stIck and gUIde, BaIley & Cole . . . . . . . . . . .  4.68,861 PaInt, prodUCIng patterns, or draWIngS ' on Oil, F. ' 
Cutter. See Cake cutter. Cheese cutter. Feed I A. Laesecke . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  469.045 cutter. I Parer, corer, and slicer, combined apple, A. J. Dental tooh R. G. Stanbrongh . . . . . . . . . . . . . . . . . . . . . .  468.923 Greeley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  468,800 Dye. See Type dIe. I Passenger regIster. automatic. D. L. Tower . . . . ... . 468,845 
E:flh

e
{.;gr�t:;,i���'hg:��j'� M. Holmes . . . . . . . . . . . .  469.141 I �:���f s�I,i'i:e�n:-;!i,'i'li.�ni; "L: 'H: Beliilmy: : : : :  ii�� 
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c���·/ .. u� ::�:.�r · · " " " · · " · · " · · " · · " " ·  468,918 
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ism, 
L. Bredanna

z. �:� Drawm� table or desk, adjustable, W. Cochrane . .  4.68,929 PlaItIng machIne, A. Olson . . . .  : : : : : : : : : : : : : : : : : : : : : :  469,170 
£����g kS��ir:��S:���'s . ' "  . . . . . . . . . . . . . . . . . . . . . 469,007 

Plag�t;I���rtfertilizer distrIbuter, seed, T. E. 469 096 
Dust collector, W. A. Cockrell . . . . . . . . . . . . . . . . . . ¥ 468,964 Planter. bean, L: 'P:Thomas 

. . . .
. : : : : : : : : : : : : : : · : : : : :  468:gn TIust collector, O. M. Morse . . . . . . . . . . . . . . . . . . . . . .  468,935 Planter cheCk row attachment C. �I. Furgason, ... 469,205 I:ynamometer. 1ll. ,1 . Wood . . . . .  . . .  . . . . . . . .  468,947 PlastIC compOSItion making of H Andes 469111 Dyna�Os and motors, field magnet for, R. Lun- � i Plow, H. F. Jones : . . . . . . . .  : . :  . :  . . . . . . . .  ::::::: : : : 469:147 

Ea�Iii�; '0: ':L:' Marsters 
.
::: . :: .::: ':. : '  . . . . .  :::. : : :  t:lll:� I �lg:: �.�: ���t��".?(:k" " " " · " "" " " " " · " " · ��·Ws 

Earth boring apparatus, J. H. Stokesbary . . . . .. . . .  469,219 Plow rotary�9. Marth 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469

'
046 Ef.g crate • .:I". P. Bergerr. . . . .  . . .  . . .  . . . . . .  . .  . .  469,114 Plow: stock. tl. J. Davi . . 

: 
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:::::: . .
. . . .  

'::::::::.: : : : :  468;909 
�l:���� ��;�¥�r. �.1i. ����� :: '. :. '  . .  ::: : ..... . .. . : : :  :�:� ���'ket�!�k�'i�� �g�Y:SI�i<:' .���.�: : : : : : : :  : : : : : :  

468.
966 ElectrIC machIne or motor, dy.namo, H. M. Potato digger, Grasham & Moore . . . . . . . . . . . . . . . . . .  . Byllesby. . . .  . . . . . .  . . . . .  . . . . .  . .  . .. . . . .  469.193 Potato dIgger, G. M. Marshall . .  . . . . . . . . . . . . . . . . . . . . . 469. ElectrIC search light, N. Weeks, Jr . . . . . . . . . .  469.050 Press. See Cloth press. Pl'lnting press. ElectrIC shocks, COIn-freed machme for gIVIng, J. Pnnting press, platen, W. H. Price, Jr . . . . . . . .  469,215 

Ele�::'c<:''i ·oondu·it. E. T: ·Gree�field 
. . . . : . : : : : : ' : : :  t,,:�� Proi��or. See Chest prote�tor. Wall protec-

ElectrICal heating currents, system of dIstrIbu- Pulley: anti-friction, W. H. St. John . . . . . . . . . . . . .  468,843 tlOn of, G. D. Burton . . . . . . . . . . . . . . . . . . .  468.938 Pulley block, automatic brake. H. W. Seaman . 468.901 ElectrolytIC celimE. A. Le Sueur . . .  . . . . . . . . . . .  . 468.880 Pump operating mechanism. McMullin & De �leva�or. S�e 1
1 
ect';l,c elevaJ"Ki 

L Gralfenried . . .  . . . . . . . . . . . . . .  . .  . . . . . . . . . .  468.821 
EI:�:tg�s�

o
�l:gtr!�

g
br:��
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meChanI��

k�or, ' C: 'iiJ: 469,196 I 1t��?8' s:!V:!r��l
S��k�n pIpes of, W. Bishop . . . .  468,926 

Moore . . . . . . . .  . . . . . . . . . . . . . . . . .  468,917 I RaIl JOInt, G. G. Stacy. . . . . . . . . . . .  . . . . . . . . . . . . . . . .  469,178 Engme. See Carding engine. . I RaIlway. cable, Metzner & Buschick . . . . . . . . . . . . . . . 468,813 Engme o� machmery stop, J. NesbItt . . . . . . . . . . . . . .  469,213 Railway. electric Sprague & O·Shaughnessy . . . . . .  468.959 Engmeer s levehng rod. CIVIl, J. Beers . . . . . . . . 46f1,864 I Railway frog, J. E. Shaw . .  . . . . . . . . . .  . . . . . . . . . .  469,098 Engraving In rehevo, machIne for, P. Otto . . . . . . .  469,047 1 Railway structure, elevated, G. A. Stephenson .. . . 468,841 Envelope gumming mechanIsm, J. Ball . . . . . . . . . . .  4.68,925 RaIlway systems, signal for electriC, F. A. Envelope or case. P. J. FIsh . . . . . . . . . . . . . . . . . . .. . . .  469,204 Cbeney. . . .  . . . . . . . . . .. . . . .  . . . . .  . . . . . . . . . . .  468.787 ExtenSIOn table, C. Oberlander . . . . . . . . . . . . . . • . . . . .  469,214 Railway t1e plates, apparatus for manufacturmg, Eyeglasses, B. E. G!egory . . . . .  . .  . . . . . . . . . . . .. . .  468,951 J. Churchward . . . . . . . . . . . .  H . . . . . . . . . . . . . . . . . .  4.68,928 Fatty compound, VlSCId, A. Somme� . . . . . . . . . .. .  468,937 Railway hme signa), A. C. Scarr . . . . . . . . . . . . . . . . . . . .  469,066 Feed cutter and corn husker, combmed, Morton Ra11ways, converter system for electric T A & Rowan . . .  . : . . . .  . . . . .  . . . . . . . . .  468,817 Edison . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  : . . . .  : 468.949 Felt boqts, machme for formmg, J. Brandy . . . . . . .  469.007 Railways. dOUble traction motor for elevated G 14'ences, wire tIghtener for, W. M. Skelton . . . . . . .  400,218 A. Stephenson . . . . . . . . .  . . .  . .  . . . . . . . .  : . . .  : 468",842 
�:�t�i��r���'r�u;e����

a
��spaj.k·8· ·::::::: ·:::::: : :  �:�� Rail:a:fi�n���table connection for electric, R. 

468 912 FIfth wheel, vehIcle, Wn
e
llllams & Capps . . . . . . . . . . .  468.901; Ratchet brace. G:L:Hoii":::: '::::::::::::::::::.: : : 468:911 File. new'!PaP!'r. J. L. ming . . . . . . . . . . . . . . . . . . . ... .  468,735 Reamer. J. M. Chesnut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.057 Filter. E. 6OOlDIf . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,984 Refrigerating cover for vessel8, J. B- Mitcheltree 469.163 

---
Refrigerating counter and display case. combin- I Brandy. J. Beck & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.732 

ed. J. C. Duhm et ul. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.110 Calf SklDS. Shaw & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.720 
RegIster. See Cash register. Passenger reg- Canned, Bweetened, and evaporated cream, St. 

lster. Charles Evaporated Cream Company.. . . . . . .  . .  20,719 
Regulator. See Draught regulator. Carts and carnages. Ketchum Wagon Company.. 20.735 
RemedIal or medICal apphance. M. F. & J. H. Emolll.ent or hoof cure. Newton Ho<se Remedy Co 20.739 

Potts . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  o w  . . . .  468,946 EmulsIOn of cod hver 011, creosote, and pancrea-RIng. See Earring. tme, T. E. J4""'raser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,712 
RIvetIng machine, G. E. Hopkin . . . . . . . . . . . . . . . . . .  469,143 Flour, wheat, Kunhardt & Co . . . . . . . . . . . . . . . . . . . . . . . 20,723 
Rod �ee Curtam rod. Engineer's levehng rod. Gum. chewmg. G. A. Donnelly . . . .  . . . . . . . . . . . . . . .  . 20.733 
Roller. See Land roHer. KnIves, forks, BelSBOrS, shears, fl

I
es, and sswB,Wll .. 
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J V �n:e��:a��! : : : : : : : : : : : : : : : : : : : : : ' :  Kul!�:,'!;!���1��r�g�·Miik aiid 'KumysS 'Com� 
20,72
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M�k:r .�?�?����:::::::::: .. : 468, Re�:�res 'for' coughs; Jiseas'es 'of 'the blood,' corns. 

20,731 
Saddle, harness, A. D. Ulrich . . . . . . . . . . . • . . . . . . . . . • . . 468,848 and toothache, and dYSpepSIa pllls,BokschlZky Sal

'1 
a
i!�r���

v
.��:. ��.�����: �����:����: ����� 468.999 Re:e�\��k?�I��ui 'and'':heumat,,;U;: w: . Rotert: : :  �:i� 
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�n:�� .���?�:��: ����:�: 20,726 SawmIll, Circular, J. P. WillIsms . . . • . . • • •  o o . . . . . . . . .  Shoes, R H .  Foerderer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,721 Saw set. J. McCarthy. . . . .  . . . .  . . . . • • • • • • • •  • • • • • • . • . . . .  Silks, velvets. satins, plushest cords, and ribbons, Saw set, C. MorrIll . . .  . .  . .  . . . . . . . . . . . . . . . . . . . • . • . . . .  A .  Herzog. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,717 

�::I:;:fc1��
-
�ifB�G.L�Jlh�r;: ::. ::::::::::.'::.: : : : :  468,882 sus
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u
�2:�:�'k� :��:��:;;ore: : : : : : : :  : : : : : : : : : : : �NM Screen. See WIndow screen. Watch springs, Sussfeld, Lorsch & Co . . . . . . . . . . . . . . .  20,738 Screw maklllg machllle. J. B. Clyne . . . . . . . . . . . ... . . . 469.201 Whisky. Vonetff Bros . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  20.715 Seat. See Boat seat. WIre. barhed. Washburn & Moen Manufacturing 

�::;,<I,,�1�:e�
t
f.

g 
A�m���: .�:.�'.���.��� : : : : : : : : : : : :  rJ:� Yea�K"l!.'�

y
.Hiij "&·co.' .' .' .' .' .' .' : .' : :  ::::::::::::::::::: : . : : �::gg Sewer gate. J. Downs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,985 

Sewing machme. Ramsden & Ellis . . . . . . . . . . . . . . . . .  469.217 A pri n t ed copy of the specificatlOn and drawing of SeWIng machine feedIng mechan1sm. W. S. any patent in the foregOIng list, or any patept in prInt Brown . . . .. . . . . . . . . . . . . . . . . . .  : . :  . . . . . . . . . . . . . . . . . .  469,199 issued SInce 1863, Will be furnIshed from thIS office for Sewing machInes, motor for drIVIng, G. CaspanI . .  469,()77 25 cents. In ordenng please state the name and number Shade roller fixture, H: W. SImms . . . . . . . . . . . . . . . . .  469,032 of the patent desired, and remit to MUDn & Co., 361 Shaft attac�ment, vehIcle, C. H. Sherman . . . . . . . . . 468,936 Broadway. New York. 
s
s
goe

tt
fastenmg·

A
c. AI . Harvey . . . . . . . . . . . . . . . . . . . .. . . f!8

68'lWl I C an a di an pat ent s  may now be obtained by the lU-u er bower, . ske . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . , t f f th t' d the fore Sickle, rotary, J. E. WrIght . . . . . . . . . . . . . . . . . . . . . . . . . .  468,859 ven or� or any
d
o
d th 

e Inven IOn 1 s ntame in 
f li40 h-Sifter and sorter centrifugal grain, F. Berg . . . . . .  468,865 gOIng hs�, prOVI e ey are sImp e, .8 a cos 0 '" � eac • 

Sign wrlting. S. V. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.033 If comphcated the cost WIll be a httle more. F or full 
Signal. See Railway tIme signal. SWItch or sta- instructIOns address Munn & Co., 361 Broadway, New 

tion SIgnal. York. Other foretgn patents may also be obtamed. 
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Sofa and bed combmed. D. L. Oulton. . . . . . . .  . . .  468.930 
SolderI� metallic vessels, apparatus for, W. J. ']!tCllverfieemente. 

Phelps.. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,896 
�g����;

l
g:8.r�nrio���:s·and ·muies·:T:L:B�ii:: =:� I nside P age, each in serti on - - 1a cents n J i n e  

Spittoon, C. Tliurman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,904 B ael, Page each in serti o n  _ _ _ _  $1.00 n li n e Spo�t .for granulated material, controlling, J. W. The above 'are charges per agate lIne-about eight GrIswold . .  .. . . . . . . . . . . . . . . . . . . . . . . . • • • • • . . . . . . . . . .  468,870 words per hne. 'rhlS notICe shows the width of the hne, Spr!ng. See BICycle seat sprIng.. and is set in agate type.. Engravln(rs may bead adver-SprIng motor, C. A Moore . . . . . . . . . . . . . . . . . . . . . . . . .  468,982 tisements at the same rate per agate hne, by ..,easure-Sprinkler. See Lawn sprInkler. t the letter press Advertisements must be Stables, pavement for, J: Jungbluth . . . . . . . . . . . . . . . .  469,044 ���rve� at Publication Office as early as 'l'hUJ'sday �tamp mIll gUide, E. MaJor . . . . . . . . . . . . . . . . . . . . . . . . . .  469,157
1 morm to appear In the following week's Issue. Stamp. steam. C. W. Tremam" . . . . . . . . . . . . . . . . . . . . . .  469.187 ng 

Stand. See Flower stand. ________________ ____ _ 
Steam boiler. T. R. Butman . . . . . . . . . . . . . . . . . . . . . . . . .  469.124 
Steam bOiler. C. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.038 
Steam boiler. sectIOnal, W. Scott . . . . . . . . . . . . .. . . . . . .  468,831 
Steam generator. A. F. Mead . . . . . . . . . . . . . . . . . . . . . . . .  468.884 
��::��iis
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Cloud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,788 
Steel tIres or rIngs, means for COOling, J .. W. 

Cloud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.769 
Stilt. H C. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.102 
Stirrup. saddle. J. H. Lewis . . . . . . . . . . . . . . . . . . . . . . . . .  469.158 
StItching and barrinll machine. button hole, C. 

A. Dahl. . . . .  . . .  . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  469,008 
Stone cuttIng machine, L. Prince . . . . . . . . . . . . . . . . . . .  469,091 
Stool. plano. A. H. & P. A. Lindberg . . . . . . . . . . . . . . . .  468.916 
�tgf.r:!· b!t�:��g:

l
i> ��E:�n . . . . . . . . . . • . . . . . . . .• . • •  469.129 

Store service apparatus, A. J. Gillespie . . . . . . . . . . . .  469,014 
��g�� �e:��:�:�::�. 'M�h���:.�'::::::.: : : : : : : :  
Street sweeper, J .  Newlove . . . . . . . . . . . . . . . . . . . . . . .  . 
Sugar, device for cooling and graining maple, J .. 

W. Curl'ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.058 
SWimmmg apparatus. E. R. Mallet . . . . . . . . . . . . . . . . . .  468,989 
Switch or statlOn signal. J. A. Erwin . . . . . . . . . . . . . . .  468.130 
Syringe. A. T. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.877 
Table. See Drawmg table. Extension table. 

Foldmg table. 
Tea chest. P. Buford.. . . . . . .  . . . . . . . . . . . . .  . .  . . . . . . . . .  469,122 
Telephone, mechanical, W. H. Eastman . . . . . . . . . . .  469.203 
��IYng�;I;�:�ij.���\Va��!·s�.�·. ?:���������: : : : :  �:�&'! 
Thrashing machIne, J. Hershberger . . . . . . . . . . . . . . . . 4ti'9,I84 
TlCket, railway, W. H. Campbell . . . . . . . . . . . . . . . . . . . .  468,927 
Ticket receiVIng and delivering apparatus, J. A.  

Mli'iken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,981 
Tire heater. W. R. Cullison . . . . . . . . . . . . . . . . . . . . . . . . .  468.908 
Tire, vehicle wheel, A. L. H. Messmer . . . . . . . . . . . . . 469,029 
Tire, wheel, H. MYArs . . . . . . . . . . . . . . . . . . . . . . . . . .  468,971 
Tues, apparatus for the application and removal 

of, Ekatromer & Morner. . . . . . . . . . . . . . . . . . . . . . . . .  468,797 
Tires, clamping deVICe for elastic, J. T. Morrls,Jr. 469,160 
Tobacco moistenmg deVIce, G. M. Sherman . . • . . . .  469,On 
�g�R:�a"cW'lt?r.·3.·:;.g�:���::: : : : : : : : : : : : : : : : : : : : : :  �:� 
Tool handle. W. B. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,969 
'l'ooth. artifiCIal. R. G. Stanbrongh . . . . . . . . . . . . .  . . .  468.922 
ToothpICk case, H. McKay . . . . . . . . . . . . . . . . . . . . . . . . . . .  469,064 
Tower, '1\ CrItchlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,792 
Toy. figure. F. O. Norton . . . . . . . . . . . . . . . . . . . . . . . . . .  469,169 
Track cleaner. J. M. Taylor . . . . . . . . . . . . . . . . . . . . . .  469.103 
Trains, device for thrOWing missives from mov-

ing, M. M. Greenwade . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,801 
Transom lifter, H. MacFarland .. . . . . . . . . . . . . . . . . . . . .  468,954 
Truck. car. W. A. Dutton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.011 
Truck, house moving, A. G. Kent . . . . . . . . . . . • . . • . . . .  469,148 
Turn buckles. dIe for maklllg. J. Bass . . . . . . . . . . . . . .  468,778 
'I'ype die. C. L. Redfield . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  468.976 
Type wrItIng machine, Cox & Gordon . . . . . . . . . . . . . . .  469,188 
Type writing machine, T. F. Lee . . . . . . . . . . . . . . . . . .  468.934 
Type writIng machines, type cleani ng device for, 

F. Van Fleet . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.179 
Urinal, J. Demarest . . . . .  . • .  . .  . . . . . . . . . . . . . . . . . . . . .  469,0)9 
Valve, blow olf. F. W. Jobnstone . . . . . . . . . . . . . . . . . . . .  468.878 
Valve for radIators or other heating apparatus. G. 

Hill. . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.874 
�:l;:' �f::��'i,�r1f:.
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Vehicle. R. Rodgers . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  469,092 
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Velocipede. H. C. GoodrIch . . . . . . . . . . . . . . . . . . . . . . . . . .  468.799 
Velocipede, E. J. O'Connor . . . . . . . . . . . . . . . . . . . . . . . . . .  468.823 
Velocipede saddle, H. C. Goodrich . . . . . . . . . . . . . . . . . .  468.799 
Velocipede saddle, C. E. McGllllchey .. . . . . . . . . . . . .  468.998 
;:::'t1i��g:.

s
�?��

I
'l.�;��';,r.���. 

f
�� .�����'�'. ���� �;� 

Ventilator and drip tray. A. B. Brown . . . . . . . . . . . . .  468.786 
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Votes, apparatus for arranging and counting, J. 

B. Currier. .  . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.039 
Wagon box. J. McNaney . . . .  . . .  . .  . . . . . . . . . . . . . . .  469.167 
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Warp threads. machine for drawing in. R. H. In-
gersoll . . . . . . . . .  . . . . . . . .  . . . . . . . . .  . . .  . . . . . . . . . .  468,914 

Washing machine. M. A. Jack . . . . . . . . . . . . . . . . . . . . . . .  469.146 
Washing machine, D. Updegraif . . . . . . . . . . . . . . . . . . . . .  468,849 
Watch balance, compensation, J. R. Shoemaker . .  468.968 
Watch bow fastener. O. Johanson . . . . . . . . .. . . . . . . . . .  468,806 
Water closet valve, A. D. Hoft'man . . . . . . . . . . . . . . . . .  468,876 
Water heater. G. H. Stahl . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.101 
Water or steam bOiler, E. Korting . . . . . . . . . . . . . . . . . . .  469.152 
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Cp��J\��e.;i.' ' ' · · ' ' · · ·  
468,983 

Whistle. steam chime. F. M. Curran . . . . . . . . . . • . . . .  468.793 
WIndow screen. J. If'. Appell . . . . . . . . . . . . . . . . . . . . . . . . .  468,!Xl6 
Wire stretcher, J. S. Richardson . . . . . . . . . . . . . . . . . . .  468,991 
Wood working machine. RIch & Sondag . . . . . . . . . . . .  468,897 
r.����fi�G:T!�'J::�:: : : : : : : : : : : : : : : : : : : : : : : :  �:l� 

DESIGNS. 

Cane or nmbrella handle. A. Rosenstein . . .  21.350 to 21.356 
���ifc,
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Fabric. FJ Stumpf . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.342 
Organ case. F W Hedgeland . . . . . . . . . . . . . . . . . . . . . . . .  21.649 
Spoon. S. B. LeonardI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.348 
Spoon. G. P. TIlton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,357 
Spoon, souvenir, B. S. Josselyn . . . . . . . . . . . . . . . . . . . . . . .  'll,347 
Stove. hall. W. J. Copp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.345 
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TRADE MARKS. 

AntiseptIc and disinfectlnj!' componnds. Septi-
cide Manufacturing Company . . . . . . . . . . . . . . . . . . 20.713 

Bakin" pawder. Virginla Cbemical and Manufac-
turing Company. . . . .  . .  . . . . . . . . . . . . . . . . . . . .  20.724 

Beer extract. root. W. C. Hash.ge . . . . . . . . . . . . . . . . . . .  20.734 
Boot. and sboes. Peters Shoe Company . . . . . . . . . . . . .  20,'l3'l 

ADA M A N T  WA L L  P L A S T E R  
BE!iiOT PI,A �TERIN" M A 'l'E RJAL Ii. N O WN. 

No experiment. Its success has been phenomenal. 
ThIrty factories in this and other countries. 

ADAiUAl\T llI FG. CO. , �H, RAC U � E, N. Y. 

Patent Foot Power Machine 
Complete Outfits. 

Wood or :M etal workers Without steam 
power. can succes�tully compete WIth 
the larg-e shops. by usmg our New 
LA BO il SA VI N G  llI ncltill e ry. 
latest and most Improved for practICal 
shop lH�e, also for Industrial Schools, 
Home Tra'mni!. etc. Catalogue free. 

695S:a�e�C§�eft����e!!'Wtls�3.·y. 

U .  S .  I N FALL I B L E  M ETAL PO L ISH. I N  PA S T E. L I Q U I D D R  P O W D E R .  
Invariably glves unbounded satisfactIon. Dealers and 
Agents always find them qUICk sellers. 

C .  W M .  H O F F M A N ,  M a n u 'fr, 
No. 69 E. Washington Street. Indianapolis. Indiana. 

ART IFICIAL INCUB ATION.-A DE"') 
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SUPPL" MENT. No. ?- 7 1'i. Price 10 cents. To be had at, 
this office and from a l l  newMdealers. 

Improved Screw Cutting 

Foot and Power. LATHES 
Drill Presses. Shapers, Band. Circular. and Scroll Saws. 

Machinists' Tools and Supplies. Lathes on trial. 
� Catalogtle m a1 1ed on apphcatwn. 

SEBASTIAN LATHE COilIPANV, 
44-46 Central Ave.,  C i ncI n n ati,  O. 

PNEUMATIC TUBES 
A M ean s of R api d Commu nication 

in Newspaper Offices, Pubhc BU1ldlngs, Factories 
and Stores. For transmitting parcels or messages 
from one part of a bUlldlng to another our system 
has no 

!tl�htrR
te

6��l'!1Illm(t� • •  
89 Stllte S t . ,  Bosto n ,  Mass. 

FRET SAW or 
B R ACKET WOODS 

Planed Ready for Use. Books of Design. 
P- Send stamp for catalogue. 

CAB I N E T WOODS A N D  V E N E E R S. 
THE E. D. ALBRO CO., 

Eostern Branch. 200 Lewis St., New York, U. 8. A. 
H. T. Bartlett. Mg',.. F. W. Honerkamp, ABB't Mgr. 

MIlls, CinCinnati, Ohio. 

���ct��) Space) 
(WIth Power) 
(For Large or Small Industries) 
(On Canal, RIver and two Railroads ) 
(Write 'I'he Power Co .. New Brunswick. N. J.) 

T A C MA ({CH ht to OCTORER i �t. 
Sales of a patented speCIalty over 

• • • two mIllions. Manufactured on roy-
al

¥'iI�
nv

..li'l}g:l:·Ail�ii� AD VERTI�ING C O . ,  
CO�HOCTON. O. 

A N E W E D I T I O N  O F  

Th� ��i�ntm� Amlri��n nlr�nncl Book 
This attractive little book. of 150 pages. embraces .. 

great variety of information useful for reference in the 
house and workshop. It contains the last Census of the 
U. S. by states and counties, and bas the area of square 
miles in each state and terrttory. iVith tables of the oc
cupations and the number engaged in each kind of bust. 
ness i lists of cIties having 10,IXXl inhabitants ; all the 
statistics being compiled from the 1800 census ; the 
United States patent laws. with directIOns how to obtain 
patents secure caveats, trade marks, design patents 
and copyrights. 

The book contains tables for calculating the horse 
power of steam engines, and other information useful 
and varied. The matter crowded between the covers 
of this lltUe 150 pag-e volume cannot be obtained from 
any other source. I' rice 25 C en ts. May be had of 
newsmen or by mail. 

�"u:N":N" � C C> .  
Pnbiishers o f  SCIENTIFIC AMERICAN, 

361 Br .. adwa)', New York. 

© 1892 SCIENTIFIC AMERICAN, INC.



F(nmded by }{ath£w C"rev, 1785. 

H E N R Y  CA R E Y  B A I R D  &. CO. 
I ndUMI,rial Publishers, Book.ellers, and Importers, 

" 1 0 Wn l n ll t  St .• Philadel phia, l'a . .  U .  S. A .  
;:TOur new and Revised Cataloj!ue o f  Practical and 

8cientiflc Books. 86 pa,g:es. Svo, and our other Catalogu�s 
Hond C i rculars. the whole coveriDg every branch of SCI
ence applied to the Arts. sent free and f!ee of p'ost�e 
to any one in any part of the world who WIll furmsh hIS 
adoress .. 

N O W  R E A DY I  

A NEW AND VALUABLE BOOK. 

1 2, 0 0 0  Iteceipt.. 6 8 0  Pages. Price $ .') .  

This splendid work contains a careful compila. 
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub
lished in the Scientific AlIlerfcan during t.he 
past fifty years ; together with many valuable and 
important additions. 

OVer '.I',velve '.I'hoDsand selected receipts 
are here collected ; nearly every branch of the use
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem
ists and workers in all parts of the world ; the in
formation given being of the highest value, ar
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formuhe used in the various manufa,!
turing mdustries, will here be found answered. 

I nstructions for working many different pro
cesses in the arts are giYen. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re
cei;.ts, embracing how to make papier mache : how 
io make paper water proof and fire .proof ; how to 
make sandpaper, emery paper, tracing paper, 
trB nsfer paper, carbon paper, parchment paper, 
cc .. red papers, razor strop paper, paper for doing 
\lfI cutlery. silverware ; how to make luminous 
paper, photograph papers. ete. 

Under the head of Inks we have nearly 450 re
ceipts, including the finest and best writing inks 
of all colors, d��ing inks, luminous inks, invisi
ble ink$, gold, silver and bronze inks, white inks ; 
directions for remoyal of inks ; restoration of 
faded inks, etc. 

Under the head of Allo" s oyer 700 receipts are 
given, covering a yast amount of valuable infor. 
mation. 

Of Cements we haye some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

H ow to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex
plicit terms that any mtelligent person may readily 
lcarn the art. 

For Lacquers there are 120 receipts : Electro-Me
tallurgy, 125 receipts ; Bronzmg. 127 receipts ; Pho
tography and Microscopy are represented hy 600 
rcceipts. 

Under the head of Etching there are 55 receipts, 
cmbracinl!' practical directions for the production 
of engravmgs and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include eYerything worth know
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 
Those who are engaged in any branch of industry 

probably will find in this book much that is of 
pmctical value in their respective callings. 

Those who are in search of independent business 
or employment, relatin� to the home manufacture 
of sample articles, will tind in it hundreds of most 
excellent suggestions. 

MUNN & CO., Publishers, 
SOIENTIFIO AMERICAN OFFIOE, 

SMOKELESS GUNPOWDER.-AN IN-
teresting art i cle  by Hudson Maxim on the man ufacture and use of smokeless gun powder. giving a �ketch of its h i �tory and the methods of  prodUCing it. Contained in SCIE"TIFIC AMERICAN SUPPLEMENT. No. 821 . Price 10 cents. To be had at this office and from all new.dealers. 

Mariner & Hoskins, Assayers & Chemists 
WATER for Boiler Purposes analyzed. A L 1 . IlYS-. their compOSition determined. 
O ItE�. all kinds assayed. A N Y T II I N f; .  tbe composition of whicb it may be desirable to know. 

B \  S. Clark Street (Top Floor). Ch icago . 

J C itutific !mtricau. 
Afte r  be i ng o n  the M a rket F ive Yea rs 

The " A  e M  E "  Sti l l  Leads I 
Sizes Onet Two. Three, and Four .Horse l?ower. Arranli!'ed for either NATUR�L GAS 

or Kerosene Oil fire, as ordered. N o  extra msurance .reqUJred on a<:count of the 011 fire. 
Send for catalo�ue giving full particulars and pnces. 

ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N, Y. 

STEEL  TYP E  FOR TYP EWR ITERS 
Stencils. Steel Stam ps. Rubber aDd 

Metal 'rype Wheels. Dies, etc. 
!l I ode' and Experimental Work 
Small Machinery. Novelties. etc . •  man

ufactured by Sflecial  contract. 
N ew. York Slenci l Wks. 100 N assau St., N .Y 

OIL WELL SUPPLY CO. 
kl 4: 9 2  "' A T E R  STREET, 

P l l tsb u r a h .  l'n., 
. 1\.1 Rnufactnrer8 of everytbing needed for 

.A.�'rE I!iIZ.A.1V "I1VELL& 
. .  (or either G as, Oil, Wa�er. 01: M ineral . Tests. Boi lers. Engmes, Pipe, 

Corda/l{e. ))ril I iDR' Tools, etc. . I l l ustrated ca!.aioJ;lue, price 
. - Hsts an
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OCEAN STEAMSHIPS. 
A POPU LAR ACCOUNT 

O F  THEIR 

CONSTRUCTION ,  
DEVELOPM ENT, 

MANAGEMENT, 
AND APPLIANCES. 

BY VARIOUS AUT H O R ITI ES. 

With 96 illustrations, 8vo, $3.00 
.. A volume conspicuous for timeliness of subject and 

excellence of material."-N. Y. World. 
.. It is as full of Interest as the latest novels, and con. 

tains a large amount of the most valuable Information." 
-1\"'-. r. Journal oj Commlwce. 

.. A bandsomevolume, important and Interesting. Tbe 
st.ory of the ocean steamer is covered in every aspect," 
-Boston Sat.urday Evening Gazette. 

Sold by nil Booksell ers, or sent, postpaid, by 
OHARLES SORIBNER'S SONS, 

743-74:i B R O A D WA Y, NEW YORK. 

T
H E  PENNA, DIAMOND DRILL & MFG. CO. 
BIRD S B O R O .  P A  • •  Builders of High Class 
Steam EKgines,·Diamond Drills, Power and Hand 
Cranes, and General Machinery. 

Hatch Chickens by Steamoi 
I MPROVED EXCELSIOR INCUBATOR •:Will do it. Thousand. in 8ucee88ful 0I!"r· 

ation. Simplet.,. I>erjed at'ld &lj-Regulattng .. 
Lowest-pnoea. first-class Ha.tcher made. 

1111 �u1e�il��: atr�� e�:;r:!:��e�t:� 1IG4Gc. for lliWl. OatalOl:. GJW. 1I.8T�UL,QalA'l,IIIo 

G E N E R A L �"Q EX PE R I M E NTAL M ACH I N E  WORK . BEST FAC I L I T I E S  IN C H I C A G O  
N ATIONAL MACH I N E WORKS 3S S� CANAL ST CHICAGO I L L  

P E LTON WAT E R  MOTO R .  
Unequaled for aU ligbt running ma

chinery. Warrant.ed to develop a given 
amount of power with one-balf tbe 

required by any other. Evidence 
unquestioned superiority atford

application. lIT Send for 
Address, 

W Ilte·r Wheel Vo • •  

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN. 
TIFIC AMEIUCAN on the question .o� the speed of ic� 
boats demonst ratin g  how and why It 16 that these craft 
sail faster than the wind which propels them. Ill ustrated 
with 10 exphUlatory diagra.ms. Contained tn �CIENTJFIC 
AMERICAN SUPPLEMENT, No. 214. Price iO cen ts. 
To be had at this office and from all newsdealers. 

WOO D  WORK ING  MAC H I N E RY 
For Veneer, Fru::a�3fekaif:o:�d

a:.ff'i1rn'rri':kli.ctories. I. E. Merritt lU achlnery (;0 . . Lockport, N. Y. 

STEVENS PATENT FIRM JOINT 

HERMAPH RODITE CALIPERS 
No. � 6  E .  Price LIst.-Sent b y  mail . 

3 inch . . . . . $0,35 / 6 Inch. " . .  $0.65 1 10 inch . . . . .  $0.85 
4 .. .. . . •  0.45 8 .. . . . . . 0.75 12 .. • . . . .  1.00 
6 .. . . . .. 0.55 

Ideal and Leader Spring Dividers and Cali
�r8. Ideal Surface Gauge!ll, Depth Gauges, and 
Fine Machinist$' Tools. 

JIlr lUustrated cn./,nl"!I1M free to all. 
J. STEVEN � A H MS & TOOL CO., 
P. O. Box 200. Cbicopee Fai ls. Mass. 

P URE TEMPERED COPP E R  T H E S AF EST M O ST D U RABlE & EC O NO M I C A L  M ETAL EV ER OFFEREO FOR VA 
R I O  U S M[e HPo N I CAL  U S E  S H I G H  EST A NTI-FR I CTI ONAL  Q VAlITI E.S . lNOISPENS 1-
BLE FOR El E�TR I (AL  WORK E.\JRF.KA TEMPERED C O PPER CO .  NORTH EAST PI\.. 

E L E C T R I C P OW E R A P P A R A T U S, 
reR EVERY VARIETY or MEOHANIOAL WORK, 

SAFE, SURE, RELIABLE. 
ESTIMATES FURNISHED. S END FOR CATALOGUES. 

T H O M SO N - H O U ST O N  M OT O R  CO.,  

PROPOS A L .  
U S. Eua-ineer Office, t;tOOIU F r .  A rm y  n �l i h �  .. 

• ing, New York. � ebrunry 13. 1892.-NotlCe I S  
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by public auction for cash, beginning at 11 o'clOCk. a. m., 
Thursday. March 24, ISH2. It consists of tubular boil ers. 
air compressors, drills, hoisting engine, pumps. and 
other assorted articles, inc1uding scrap iron, brass, and 
lead. A complete list will be supplied on appl ication. 

G. L. GILLESPIE, L'i.e'ut. Col. 0/ E·nvinft./"s. 

GEAR CUTTING 
"eland, Faulconer & Norton C o . ,  D ctroit,lllich 

SEWING MACHINE MOTOR FOR AMA-
teurs.-By C. D. Parkhurst. Description of a very sim· 
p i e  and e1lective mOtor. with laminated armature. of 
sufficient power to actuate a sewing machine. Wit.h 1 1  
engravings. Contained In SCI E !\ Tn�IC AM I� H I CA i'\  
S U P PL"MENT. No, 7:i1l . Price 10  cent • .  To be bad at 
this Office and from all n ewsdealers. 

, =--�E 1\ 0L AND FI NE  GRAY 1f\8N AI SO ST E E L  �ALL r'J-' E:l' CAST INGS ,ROM ,fECIAI (RNS 
�- � F I N f TINNl Il G Jp;p --- PA11_".G' , IlOMAS DE.VLlN & CO FIN I SH ING , ANNING "NO .... !)' 

o T LEHIGH AVE Ii< AMERICAN ST PHllA � 

BRICK, TERRA COTTA 
*� T I L E  M A C H I N E R Y 

CAPAC I TY 10,000 to 100,000 Per 
S Different 

BEND FOR CATALOGUE. 
CuUine Tables, Pug :Mills. Clay Crushers, Dry Pans, Re .. Presses, Winding Drums, Dump Cars, Drying Cars, Transfer Cars, TUfn 

Tables, Elevators. Screens. Shafting, PuWeys, Belt.ing, Rtc. TH E FREY,  S H E C K L E R  C O , B U CY R US.O. 
ELECTRO MOTOR. SIMPLE. HOW TO 
:��;r d��i?.;kra�

o
g����r-;;���c�ftt�

o
� �fe��

a
!!s�li��t�� 

amateurs to make a motor wnich might be driven with 
advantage by 3. current · derived from a battery, and 
which would h ave Butliclent power to operat.e a foot 
lathe or any mach ine requiring n�t over one ma.n power. 
W ith 11 figures. Contained in �Cf lf,NTIFIC AMEH H'AN 
SUPPL." "NT, No. 64 1 .  P.;ce 10 cents. To be had at 
this uttice and from all newsdealers. ------------------
§,! L P H  pgf!t� �f�y� ='���to 
Tires. D.eed 

VOLNEY W. MASON & CU., 
FRICTION PULLEYS CLUTCHES and ELEV ATonS 

1'lt O V  I D K !I (; E. It. I .  

620 ATLANTIC AVENUE, BOSTON, MASS. AN E W C�;r A L 0 C UE 
COMQI8M'E'TER $ 1 0 00 t $5 0 00 Rer nil<ht. A VA L U A B LE P A P E R S  

fT P , . 0 . fif:�I:nb\I'!?: Contained in SCI1':NT I FIC AMERICAN SupnEMENT. sent 
ness.. Magic Lnntel'os and . Vie,,"s of popula,� sub- .tree oj ChrlTf)e to any.address. 

Figures any and all kinds of ex- j cct •.  Catalogue. on app l i cation. Part 1 OptIcal. 2 
M UN N  & (;eI ., 361 IIro n d ,,' ay, New York. amples O p e r a t e d  by keys. Mathematical . 3 Meteorological, 4 M�lc IJanterns, etc. 

Saves tio per cent of time, In- L. MANASSE, SS Madison Street. Chicago, Ill. 
aures accuracy, and relieves 0.11 

. A S H B U R N get one ?  
Send for circular. . ' Guitars. Mandolins & Zithers 

62-66 Illinois St. Ohicago. ' the BRST IN THR WORLD. War· 

mentol strain. Wby don't you tiW 

____________ ...:. ____ -",_-'-'-':C_ . ronted to wear in any climate. 

FELT & TARRANT MFG, 00. , � in volume and quality Of

. 

t one are 

Sold hy all leadIng dealers. Beau' CL.A.R..�'S � t1fuiiy UJuBtrated souvenir cat· 
WOOl. lVA SHERS, ' .  alogue wIth portraits of famous 

WARP DYEING A N I) S I Z I N G  MACH,NES, , -" artlots w i l l  be Mailed FREE. 
PATE N T  RUBBER CO VEltED SQUEEZ E LYON &. H EALY, C H I CACO. 

RO L l .!'!, 
POWER WRIXGEItS FO R H O SIERY AND 

YARN n Y E I I'I G. 
D RY ING A N n VEN'I' I L A T I I'I G  FA NS, 

WOOL A I'I D  CO TTO N DRYERS, Etc. 
Catologues free. C EO. P. C LA R K  

Box L.  W I ndsor Locks, Conn.  [l]WOl'lDEN T'II.'KS rO"--R A ' L R O A D S  
U .I'l.I" ,.r-..... A.TE"R w O R t<;  -.? ,  LA.�GEWA,.ER TA N k.  • M I LL S  FARMS &c  

pLAN5 R..�SPECIALTY. S COMPL[T� S T O C K  o r  

S P EC 1F 1 i:AT10Ns F URNISHED ( (P� LUMBER FOR r O U NO "IONS &lOW[RS W.E CALDWELL&C� N °  2 1 7  E M A I N  ST. L OU I S V I L L E  Kv 

SCIENTIFIC AMERICAN SUPPLE
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10 cents. Also to be bad of newsdealers in all parts of tbe country. . 

Our new General Circular " S. A .• " shOwing specimens of all our work, is DOW ready. Send 8tamp and particu. lars for estimates. 

Van Duzen' .. Pat. '�oollle Pulley Oller 

HAS Highest Indorsements, 
Enviabl e Reputation, 
Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa· 
tlon has shown it to be the onl.y per. 
�
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for our " Catalog'ue Number �;." 
VAN DUZEN & '.rIFT, CinCinnati, 0 

SMALL ELEC TRIC MOTOR FOR AM 
ateurs.-By c. D. Parkhurst. Description In d etail of a 
small an<l easily made mot.or powerf"l enou�h tb drive 
a ten or t.welve incb brass fan and to give a. �ood breeze. 
With 16 figures drawn to a scale. Contained in Sel F-lit:. 
TIFIO AM I':RICA S  S npPLEl\{ENT, No. ,.67. Price 10 
cent.. To be bad at tbis Office and from all  n ewsdealers. 

The Dingee & Conard Co's 

ROSES 
Are on Their Own Roots, and Thrive 

where Others Fail. We are (and have been for years) the largest 
Rose growers in America. Mail trade is 
our great specialty. Wherever the mail goes, 
the Dingee & Conard Roses are at home. Our NEW GUIDE for 18gz is now ready. 
Bdter and handsomer than ever. It describes upwards of 2 ,000 Roses, Bulbs, Hardy Plants and Seeds ; offers many Exclusive Novelties, and points the way to success with flowe.rs. Free on request. 
'rH E D I N G E E  &. CO N A R D  CO. lOse Growers "nd Sudsmm, WEST GROVE� PAt 

HARRISON CONVEYOR ! 
Ha!:rring Grain, Coal, Sand, C lay, Tan Dirk, �inders, Ores, Seeds,&,c. ����. I BORDEN, SELLECK & CO, , ! Ma��'�''':'r8J Chicago, ilL 

CllUlOf D 7APO N '? P C'E L LLtL"O IO u LARCQUERS 41 8 AR C L AY ST. L.:.:. N E W  Y O R K� "' A N D VA R N I S H ES F O R  M ETA L AN D WOOD G U M  L A C q U E R S - B R I L L I A I\; T A N D D E A D B L A C K S - S H E L L A C S  ik e  �=-�- - s () � E L '  C E N S  E E S C C" T t- � � E .... _ _ _ :::., :::. :::: ': v � � f\..j y .-__ - _ 

CHUCKS Catalogue No. 12. just issued 
with over 40 new i] JustratioDS 

• sent free. A ddress. 
The C II �lI m an C lin e," C,�" H ar t ford, Conn.  

REGI' l  AR'}$ I iS . au 
PR 'CE  ' 3� P R IC 

Machinists' Tools of every description, 
drop forged from bar steel, 

correct in design and unequaled in }itzish. 

THE BI LLI NGS & SPENCER COM PANYI 
HAR TFORD, CONN. 

C�,pleity up to 200 tODS per hour. 
Has produced more ballast, road 

metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

C A T E S  I R O N  W O R KS, 
;:; 0  C So, V l i n t o n  St • •  (; h i c llgo 

IX C. Liberty Street. New York. 
237 C, Ifrank1in St., Boston. Mass 

LIQUID FUELS FOR STEAM ENGINES. 
-The opinion of an expert as to the economic value of 
Tlaphtha as a Bubstitute for coal in the production of 
beat and the generation of motive power. r.I.'he recent 
experiments on the Long Island Railroad with naphtha 
fuel. and their results. Claims of the inventor of the 
Holland bydrocarbon retort, The modus operandi of 
the apparatus. and a criticism of the �nventor's claims. 
Contained in SCIENTIFIC AMERICAN SUPPLEi\H:NT, No. 
238. Price 10 cents. To be had at tbis office and from 
all newsdealers. 

A�U�N�AJS � 
S I 00 PER MONTH � 

Selling the IiJIIlIIlIII'" 
ltis a. combination Bin , Sifter , Pan and Scoop .  Holds a f u l l  sack o f  fl o u r  and �ifts i t  t h e  flne�t 

lo��I�::I�:::n'd �;::ra�at-:;�S7M!::��iD'::Jt:n'�i�; Ii1IERIIlA.N k RUTLI<R. 26.28 W. Lake 51. B 180 Chlell!o, 

S cientifi c B� Cata logue 
RECEN'I' l. Y P U B I . I � H E D .  

O u r  n e w  catalol!t1e con t ai n i n l!  over IOU pages, incl udIn� works on more than fl ft.y d i fferent Rubjects. \V i l l  be mai l ed tree to any address o n  appl i cation . M U N N  &: CU •• Pn h l i shers Scientiflc A m erican. 
3til Broadway. N ew York. 

© 1892 SCIENTIFIC AMERICAN, INC.



'jll{()verti9 emenfs. 
Inside Page, eaell i nsertion - - 7:1 cpnts a l i n e  

Rack Page, e ach insertion - - - - $ 1 . 0 0  a l i n e  

rrhe above are charges per agate line - about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. Engravings may head adver
ttsements at the same rate per agate line. by measure
ment, as the letter press. Advertisements must be 
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�� THE GENESEO 
� Best T�P��l '?,p2 �a�t 1".: eartb. 
S Rides as easy as a bnggy or no sale. 

� P- J!'ree circulars jor all. 
D. F. SARGENT & SON, � GENES EO, Henry Co.,  I I I .  

TH� AMEnI�AI DELt T�LE�H�RB ��. 
95 M I LK ST . ,  BOSTO N ,  MASS. 

This Company owns t h e  Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174, 465, and January 30th, 

1877, No. 186,787. 
The transmission of Speech by all known 

form. of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or its licensees responsible for such 
un lawful use, and all the consequences 
thereoI, and liable to suit therefor. 

K 0 D A K S 
�re alw

.
ays sold loaded ready for 

Immediate use. They can be 
used for roll films or glass plates. 
The new 

JI�" JI�" JI�" JI�" t t t t Daylight Kodak 
can be loaded in daylight. Registers exposures and locks automatically when 
a new film is turned into place. 

$850 to $2500 
Send for Circ'llars. THE EASTMAN COMPANY, 

ROCHESTER, N. Y. 

AN DUZEN'S Steam PUMP 
" Improvement the order of the age." 

P U M PS A N Y  K I N��� L I Q U I D. THE SMITH PREMIER TYPEWRITER 
Does not clog, freeze or get out of order. 

Always ready. All brass. Every PUIllP 
Guaranteed. 10 sizes. Capacity 

100 to 10,000 gallons per 
hour. Prices 57 and npwards. 

For full information write to 
VAN DUZEN&.T1FTCO, 

(PUMP DEPARTMENT) 
C I N C I N N AT I ,  O .  

ICE HOUSE AND RE FRIGERATOR. 
Directi o n s  a n d  D imensions for Con struction. with one 
i l l u stration of cold house tor preserv ing fruit from 
season to season .  The air is kept dry fwd pure through
out the year at a t emperature of from 34° to :�6°. Con
tained in SCIF.NTI FlC Al\'IERICAN 8Uppr�E:MENT. No. 1 1 6. Price 10 cents. 'l'o be bad at tbis oilice and from 
al l  newsdealers. 

Important Improvements. 
All the Essential Features greatly perfected. 

Tbe Most Durable in Alignment. 
Easiest Runninll and Most Silent. 

All tJ'pe cleaned In 10 seconds wltbout solling the bands. 
The �mith Premier Typewriter Co. , Syracuse, N.  Y .. U. S. A, 

lIT Send for Catalogue. 

�.�� " ono " 
GAS AND GA80LINB 

ENCINES, 
l.atol00horsepower 

Can be used In cities 
or in country inde

pendent of "8.8 works 
or g8.8 macbines. 110 Boiler. No Dangel·. 

[FEBRUARY 27, I�2. 

B A L L  AU T O M AT I C  £ 
M A D E O N L y  C UT O F F E N G I N  

B Y  £ N G I N E  C o  T H E  B A L L.  E R I E  F A . '  

ESTA B],ISHED lS46.-
The Most Popular Scientific Paper i n  the World 

Only 83.00 a Year, Including Postall". 
Weekly-.'i� Numbers a Year. 

This W i d e l y  circu l ated and splendidly Illustrated 
paper Is publisbed weekly. EverY"'nllDlber contains siX
teen pages of useful information and a large number of 
original engravinas of new inventions and discoverieB� 
representing "Engineering Works. Steam Machtnery. 
New Inventions, Ndvelties in Mechanics. Manufactures, 
Cbemlstry. Electricity, TelelUaphy. Pbotograpby, Arcbi
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete list of patents each week. 

COAL TAR OR ANILINE DYES.-A LEARN WATCHMAKING ���·J;nt:;�i'r.!����e� 33, 000 SOLD. · No Ellgineer. 

OTTO GAS ENGINE WORKS, PHILADELPHIA. 

Terms of l'\ ubscri Ptiou .-One COpy of tbe SCIEN
TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber In tbe United States, 
Canada, or Mexico, on receipt of three dol l ars by tbe 
pnbllsbers ; six montbs, $1.50 ; tbree montbs, $1.00. 

C l ubs.-Speclal rates for several names, and til PIISt 
Masters. Write for particulars. list of the prinCipal coal tar dyes occurring in commerce, 

with U:eir.reactions. C ontained in SCIENTIFIC AMERI
CAN SUPPLEMENT, No. S O l .  Price 10 cents. To be bad 
at this office Rnd from all newsdealers. 

ELECTRO VAPOR ENG INE .  
GAS O R  GASOLINE FOR FUEL. 

N O  B O I I .ER. NO FIRE. NO DANGER. 
NO ENGINEER� 

Engine operated by spark 
from small battery. 

Yon turn the S\vi tcb, 
Ensrille does the rest. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 
gi:::'�'& ';����ofuu:,:R�J. ��: 
pacity. 

-MANUFACTURED BY-

T H O M A S  KA N E  &. CO.,  
C H I CACO, I LL. 

rrSend sta m p  jo)" catalo(fUe " v." ----
ICE-HOUSE AND COLD ROOM. -BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained In SCIENTIFIO AMERICAN SUP
PJ,EMENT, liD. Price �o cents. To be had, at this oilice WDd of all new8d�e�r�� ____________ __ 

PATENT JACKET KETTLES fiA' 
Plain or Porcelain Lined. 

Tested to 100 lb. pr"ssure. Send for Lists. ' 
BA RROWS - S AVERY CO.. ! 

S. Front &; Reed Street •• Pbiladelphia. Pa. �ATENTS ! 
,., ,/ MESSRS. MUNN &; CO. in connection 

with tbe publication of the SCIENTIFIC 
AMERICAN. continue to examine improve .. 
ments, and to act as Solicit.ors of Patents 
for Inventors. 

In this line of business they have had fortll ..... fi'l-'e years' 
expe.rience,. and now have unequal.eii, facUiNcs for the 
preparation of Patent Drawings, SpeCifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. MUDD 
&; Co. also attend to the preparation of Caveats, Copy
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in .. 
trusted to .tbem Is done witb speCial care and prompt· 
ness, on very reasonable tenns. 

A pamphlet sent free of cbarge on application, con
taining full information about Patents and how to pro
cure them · directions concerning Labels, Copyrights, 
Designs, 'Patents, Appeals, Beissues, Infringements, Assignments, Rejected Cases. Hints on the sale OI 
Patents, etc. 
te�
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Patents in all the principal countries of tbe world. 
MUNN & CO., Solicitors of Patents, 

361 Broadway, New Y ork. 
BRANCH OFFICE8.-No. 622 and 624 I'" I!!treet, Pa

cific Building, lIear 7th Street, Wasbington, D. C. 

co. 
Tbe safest way to remit la by Postal Order, Draft, or 

Express Money Order. Money carefully plaeed Inside 
of envelopes. secnrely sealed, and correctly addressed, 
seldom goes astray. but Is at tbe sender's risk. Address 
ali letters and make all arders, drafts, etc., payable to 

M UNN & CO., 361·
'
Broadway, N ew York. 

-0---

Devices. T H E  

F. A .  S INCLAIR'S 
COM M O N  SENSE CHAI RS, SETTEES, AN D ROCKERS 

Are just what their name Implies. You cannot buy mOre senslblel �sy seats. Ask your dealer for them, or send stamp for Catalogue w 
F. A_ SINCLAIR, 

Mo ttvil le, Onondaga Co., N. Y. Special low freight to all parts of the U. S. 

'VH Y  P,'- Y · F A N C Y PRICES for Valves i with rubber or asbestos di
S

ks, because you 
are di.gnsted with tbe cheap trade valve ? 

: :�t����:��i
2��S :�f��� ;J��

t
���a�S'i�i , 

'r'ior articJe 1 Investigate Lunkenhei'iner'B 
Patent{'(Z Uegr'i·nrl'ing Valves (gun meta]). . When worn, can be made good as new by 
regrinding or the disk replaced. IVarl'anted 

.

..  � - . to outlast t'1.lJO'f,j nn1J other make. As a proof 
of their superiority, are extensively used 
on locomotives, steamships, and in the U. 
S. Navy, on cruisers. Every valve has a. 

direction tag attached, and U Lunkenheimer " cast in 
the valve sbell. For sale by dealers, or write 

The Lunkenhl·hner UtUSM llU'l!'o (Jo •• Cincinnati, 
Ohio, U. S. A. Men�lon this paper. 

T H E  MODERN ICE YA CHT. - BY 
Geo. W. Polk. ). new and valuable paper. containln'" 
full practical directions and specifications for the cob
.tmction of the fastest and ve.t kind. of lee Yachts of 
tht. latest, most approved forms. Illustrated wUh en
gravings drawn to scale, showing t n e  form , pO&ition, 
and arrangement of all the parts. Contained in SC I EN
T I F I C  A1\H:UICA:-O BUPPLEMENT. No. 624-. Price 10 
cents. To be had at this oilice and of all newsdealers. 

BA R N ES' 
New Friction Disk Dri ll. 

FO R L I G HT W O R K. 
Has these Great A dvantages: 

The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range-a won· 
derful economy in time and great saving in drill 
breakaa-e, Send for catalogue. W. F. & JNO. BARNES CO • •  

1999 Ruby St,. Rockford. Ill, 

The Sebastian-May Co 
Improved Screw Cutting 

�::e�LATHES 
£�� l ��e�l�f�i!i�,u��sd D1�s

a��:j 
Outfits. Lathes on triaZ. Caw · 
lo�ne8 mailed on application. 
1 6 ;)  t o  1 6 1  H i g h l and Ave . ,  

"; I J) N E Y, O H IO .  

NICKEL-IN-TH E·SLOT MA CHINES.  
By w .  L .  Angbimbaugb. A n  interesting description of 
the various coin-controlled apparatus now eo common in 
bublic places ; with an explanation of their mecbanism. 
illnstrated with 14 figures. C{)ntained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1 9 ,),. Price 10 cents. 
To be had at tbls office and from all newsdealers. 

THE REMINGTON 
STANDARD 

I s  to-day,as it 
has ever been 
t h e  leading 
Typewriter. 

C a refu lly 
t e s  t e d  im

TYPEWRITER 

prove m e nts Send/or II/outrated Catalogue. 
are con stantly added to this famous 
machine. 

TR Y OUR PARAGON BRAND OF Tl "PE WRI TER 
RIBBONS. 

W'Yckoff, Seamans & Benedict, 
327 Broadway, New York. 

ItimlfU 3m,ritatl lupplt.tnt 
Tbls Is a separate and cfistlnct' pnblicatlon from 'rHE 

SCIENTIFIC AMERICAN, but is uniform therewilli In sl ..... 
every number containing sixteen large pagelt >Ull of en
gravings, many of whicb are taken from foreign papers 
and accompanied wltb translated descriptions. 'rHE 
SCIENTIFIC AMERICAN SUPPLEMENT Fs publlsbed week· 
Iy, and includes a very wide range af content�. It pre
sents tbe most recent papers by emInent writers In al l 
tbe principal departments of Science and tbe Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geograpby. Arcbreology, Astronomy Cbemls
try. Electricity, Ligbt, Heat, Mechanical Engineering. 
Steam and Railway Engineering, Mining, Sbi p  BuildIng. 
Marine Engineering. Pbotograpby, Technology. Manu
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no otber publication. 

The most irnportant Enaineering Works. Mechanisms. 
and Manufactures at bome and abroad are illWltrated 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for tbe United States and 
Canada, $5.00 a year ; or one copy of tbe SCIENTIFIC AM

ERIC.AN and one copy of the SUPPLEMEI'T. botb mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

M U N N  & C O . , 361 BI'oRdway, N ew V orl{ ,  

Pnblisbers SCIENTIFIC AMERI{' A N. 
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