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THE WATER SUPPLY OJ' NEW YOU. comparison with that of other cities is immaterial-it 
A record of draught is of interest to show what has is plainly not due to domestic use. but to features of an 

taken place and of importance to show what is going industrial and commercial character and therefore inti
to take place. When reprl4Sented graphically, the mately connected with the prosperity of the city. To 
record would take the form of a plane curve, that is to limit the consumption to one hundred gallons per day 
say, if at given intervals of time an enumeration of the could not be taken exception to, provided there was 
people was made and the volume of water required by any occasion for such limitation; but to allow the sup
them was ascertained, the succeeding changes in ply to be reduced to seventy gallons and less is to cur
draught would be clearly indicated by a line drawn tail enterprise, if not to defeat manifold industries that 
through the points of intersection of the varl .. :-:::- and are already established. 
the variant. It is practicable to calculate the data as To recite here the lines of manufacture and shipping 
to population which would form the values of the that are dependent on a free and abundant use of 
variable quantity, and the record of consumption water would be substituting a pleading from the peo
would form the values of the variant; but the failure pie for emphatic criticism and give an entirely false 
of the supply has imposed a condition in the equation, aspect to the qUE'stion. There is no benefit in dealing 
and hence the utility of the prolonged curve for deter- with hypotheses as to what business advantages this 
mining the deficiency of supply at any time and in diminishing of the supply has deprived the city of, or 
showing the wayward course of the true curve. which in speculating on the dangers of a scant delivery in 
changes with abruptness as the storage is occasionally mid-summer, when it can be shown in an incontroverti
replenished, but which fails ever to assume its proper ble manner that the means adopted for procuring the 
position. additional water are not going to accomplish the end. 

In 1875 the per capita demand was ninety-jive gal- What the people want next is evidence of abundance 
Ions and the draught by the city had reached the of water coming from somewhere-the testimony as to 
maximum delivery of the aqueduct. Since this time, the need of such abundance was taken many years ago. 
therefore, the antecedent condition of the variable has The citizen gets no comfort in learning from the pro
alone been maintained, that is, the population has longed curve that his quota of water is to-day 30 per 
continued to increase, while the extent of this increase cent short of what he is entitled to. Has he not a 
as ext.ibited by a greater draught has been relega.ted right to be astonished that after the construction of 
to the mercies of a prolonged curve. the aqueduct and the Sodom dam, his allotment will 

In 1880 the indicated requirement was ninetY-6even be 35 per cent less than he is bargaining for? The 
gallons per capita, equivalent to a daily delivery of choice of the Croton basin, with its" dry seasons," low 

======================= .115 milliQn gallons; but the actual delivery was only cycle years, and untimely flow-off, has so occupied the 
NEW YORK, SATURDAY, JUNE 29, 1889. 99 million gallons, and lience the allotment was only authorities in its defense that the city has obtained a 

eighty-two gallons, showing a deficiency of fifteen gal- lead by growth which, according to the prolonged 
Conlent •• Ions to each person, or a total of 16 million gallons in curve, it is going to maintain. 

the delivery. 
(Illustrated articles are marked with an a..terisk.) 

ACid. oxulomolybdlc .............. 404 House for switch stands, McCar- In 1888 the indicated requirement was one hundred 
f::lin�r::���i!:f���:.ciiiii�::::.� 1.:;���svemeni8;Miii8i.iiiiipi"Riv.;� gallons, equivalent to a daily delivery of 161 million 
Appliances. r .. ilway ............... 409 405 gallons. Prior to this date an additional supply of Ba.ck. spring. James' . .... . . • . '0 •• *40;.1 Inventions, 8.Ilricultural . •. . .  0 •••• 409 Bicycles . . . . . . . . . .... ............... 402 Inventions, electJlical ............. 4011 10 million gallons had been received from the Bronx BC?A.t.s, torpedo . . • ••. . . . . . • • . • • • • • •. *402 Inventions, index of . . . ••••• •• •..• 409 Business and person .. L .. . ....... 409 Inventions. mech"nical ........... �O'l River, so that the actual delivery was 110 mi�lion gal-Chisel, carpenters', Palmer's . .. *404 Illventions, misceJIaneou8 ........ .w9 1 d II CI .... ner.tlue. Oldtleld's . .. . . . . ... '403 Jack. !Iooring. Tow n s e n  d '" ons per ay, making the a otment seventy gallons per Colors, beautiful, tjources . . ••..•• 4()4. Wins)ow's . . . . . • • . .• • • . • • • • . . • • • • .  *402 't h '  d fi . f th' t 11 h 
�!:';�n�����W��}:,Z:::·::::::·.� f::�!��f��!�·.;f:::::::::::::::::: � capl a, s OWIng a e Clency 0 �r y ga ons to eac 
Cooplinl<. car. Swe ... on' .... . ...... 40a Locomotive exhibit. French ..... �!l1 person, or a total of more than 50 million gallons in Disaster .. Tohn.town . . . ...... .... ·406 ��';,k.;t�r 

.
.. p�".;i��ri�';,t'j�Ty·::·::.�:::: � the delivery. . 

Enlltneers.Am .• Europe .. n trip .. 4IJ.I §i���I����;�rl.ig�;i�(i';ir;8:::::::.� When the new aqueduct is completed, the deficiency �r..u..�.?..:.
n

8tf�n,:r'\'A1m;iiow.;;.:: � I �t;:.t!?r�.rI:m:j';;':·Beii';;"8::::.:&1 ��i:,�r::�:::�����."f)�ifY;8:::Alli will be partially made up, inasmuch as during the 
���.

d
';a��:��b:,t,:�:Jfo:�:?�:::::: � �����:.

dt!r!r���i!":;';:k:::,::::·:g: winter months the customary flow-off from the Croton 
Gltders. btgl<e.t . . . ........... . ... 405 Telea polyphemus. notes 011 ••• • 406 basin can be utilized. Until such time however as Ilranite ............................. (OS Telescope. LIck . ... . . .. . ... . ....... 401 , , 
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the storage is increased by the completion of the 
Sodom dam, there will be no addition to the delivery 
during the Bummer mOllthfi.a.OOv� what-it is at present, 

,a.nd hence a calculation for the dry season of 1889 must 
be based on the prolonged curve. The indicated re
.quirement for this and the following year is one hun
.dred and one gallons, but the allotment will only be 
6ixty-six and sixty-two gallons respectively. 

Now the question is suggested, will the theoretical 
maximum daily delivery be attained when the Sodom 
dalT' is built? Assuming that the new reservoir thus 
formed will be in use in 1893, and allowing that the stor
age is thereby increased 5,000 million gallons, then the 
total stora.ge of the Croton basin wili be 14, 700 million 
gallons. In.this year the population will be two mil
lion and the daily theoretical consumption 200 million 
gallons. 

But in order to provide for this volume daily, the 
estimated storage is 80.857 million gallons, showing a 
deficiency of storage provided of 16,157 million gallons. 
In other words, the capacity of the Croton watershed 
in the summer of 1893 will be approxima.tely 135 million 
gallons per day, so that the demand will still exceed 
the supply, and the allotment, instead of being more 
than one hundred gallons, will be sixty-siw gallons. 

There are no projects on foot to restore the supply 
to its former volume, and it may be said that no part 
of the work contemplated in the Croton basin can be 
finished in time to modify this .. say so" of the pro
longed curve for 1893. 

We might go still farther and say that although all 
the projected dams be built, including the Quaker 
Bridge dam, which is claimed to be "the largest work 
of its kind in the world," still the delivery could not be 
brought up to one hundred gallons per capita. for the 
reason that the population is increasing at such a high 
rate that it will reach the point where the demand is 
equal to the maximum capacity of the drainage area 
in 1897, while to complete all the necessary imponnding 
reservoirs before this date is a physical impossibility. 

In the following table is given the calcnlated require
ment of each inhabitant, based on the records of past 
years, together with the allotment. that hll.s been fur
nished and will be furnished during the summer 
months of the years noted. 

Date. 
1840 
1875 
l!18O '1889 
18113 
1897 

Per capita demand, gallons. 
20 
95 
98 

100 
101 

10» 

Allotment. I(&llona. 

20 
95 
82 
62 
86 
66 lX. TBCHNOLOGY.-A New Flexible Cloth.-An improved method 

of makillj( twills. diagonals. and other doubie-llacked clotho, with We have seen that the pel' capita demand has rillen 
illustrative dtaarama of the .arrangement of the warp and weft from twenty gallons in 1840 to one hundred at the pre-
threada.-3 ilInauatlollll ..... . . .... . ... ...... . ...... ..... .. . .... ... . ... 1W\, 

. . 
8eDt tiwe.�er, this latter ,rate iB..bigb. or low in. 

.. ,e," 
DYNAKO AND COllPASS. 

The recent studies of Sir William Thomson of the 
effects of electricity upon the compass, as described in 
his recent paper, though not discovering a means of 
wholly protecting the needle from electrical influence, 
serves to point out at least one of the principal causes 
of it, and to indicate, with hopeful distinctness, the 
dirE'ction in which others may perhaps not unprofit
ably· be sought for. War ships and passenger steamers 
-the only ones having electrical fittings-have not 
heretofore been able to protect their compasses from 
induced currents from the charged wires or from the· 
magnetism of the dynamos. 

At times the one or the other appears to exert an in
fluence almost directly opposed to that of the myste_ 
rious something in the polar north to which the needlton 
owes its allegiance. Sir William Thomson says that he 
has discovered, beyond peradventure, that, when sin
gle wires are employed-the ship's iron hull being' used 
for the return conductor to the dynamo-there is the 
greatel:lt disturbance, the widest deflection of the 
needle, and that th� alternating system, where care
fully installed, does not, save under unusual condi
tions, affect the true pointing of the needle. As to 
the effect of constant and vagrant currents upon 
the ship's chronometer, we do not propose to di6imss 
that at this time, because in most, if not all, cases of 
complaint, the master hat! not been provided with a 
non-magnetic chronometer. 

Only those used to the sea and familia.r with naviga
tion can fully appreciate the value of the investiga
tions now being conducted by Sir William Thomson 
and other equally skillful electricians. When skies are 
clouded, when storms are come, the compa.ss is the 
mariner's mainstay, for, by "dead reckoning," he may, 
with something like certainty, mark his way and hit 
his port; getting his course by compass, time by 
chronometer, and speed by log. When iron ships were 
first floated, the card compasses in use at the time were 
found wholly unfit to guide them by. It would have 
mattered little what the deflection was if only it had 
been constant, but it deviated. Ritchie came to the 
rescue with his liquid compass, immersing the needle 
in a bath of spirits of wine or alcohol, and by means 
of compasses in series, binnacle, bow, and tops, the 
mean local error is easily computed. Now come elec
tric fittings, lights, and steering gear for passenger 
steamers and search lights, motors, firing apparatus, 
and other ingenious mechanisms for battery and pilot
house of men-of-war; admirable contrivances all, yet, 
if no way were found for encountering the mal-influ
ence of those currents and their generator, it ill hard 
to see how their presence could have been tolerated 
afloat. The careful mariner" swings" his ship before 
quitting port, to adjust his compasses, and while afloat 
is able to mark the deviation of their needles from true 
north by means of tables marked on his ocean chart. 
But, let such interferences as the dynamo and its Cllr. 
rents interpose, and ship and crew are in imminent 
danger of destruction. The nautical as well as the 
scientiflc world has, then, cause for congratulation· at I the discoveries made by Thomson and others. 

........ 

CARRIAGE manufacturers are predicting that in the 
not distant future wooden wheels will be done away 
with, and steel wheels substituted on account of the 
increasing scar�ity of lumber for, w.heels. 
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JUNE 29, 18&}.] 
POSITION OF THE PLANETS IN reLY. 

JUPITER 

is evening star, and, as usual, during the month after 
opposition, is most favorably situated for observation. 
He rises before sunset on the 1st, and a glance at the 
southeastern sky will reveal his presence as soon as the 
twilight begins to fade. At the close of the month, he 
has so far advanced on his course toward the sun that 
he is on the meridian soon after 9 o'clock. He is very 
brilliant in spite of his great southern declination. 
.Jupiter sets on the 1st at 4 h. A. M. On the- 31st he 
sets at 1 h. 47 m. A. M. His diameter on the 1st is 44". 6, 
and he is in the constellation Sagittarius. 

VENUS 

is morning star. She reaches her greatest western 
elongation, or greatest distance west of the sun, on the 
10th, at 4 h. A. M. , being then 45° 44'west of the sun. 
After elongation. she retraces hel' steps toward the sun, 
her brilliancy slowly decreasing as she recedes from the 
earth. She will be a charming object in the morning 
sky throughout the midsummer month, especially on 
the morning of the 23d, when approaching conjunction 
with the waning moon. Venus rises on the 1st at 1 h. 
50 m. A. M. On the 31st she rises at 1 h. 37 m. A. M. 
Her diameter on the 1st is 26'.4, and she is in the con
stellation Taurus. 

MERCURY 

is morning star. He reaches his greatest western elon
gation on the 1 2th, at 5 h. A. M., and then, like his 
more brilliant neighbor Venus, begins to retrace his 
steps toward the sun. At elongation he is 20° 47' west 
of the sun, and favorably situated for observation with 
the unaided eye, on account of his high northern 
declination. Mercury rises on. the 1st at 3h. 39 m. A. 
M. On the 31st he rises at 4 h. 17 m. A. M. His 
diameter on the 1st is 10',0; and he is in the constella
tion Taurus. 

SATURN. 

is evening star. He is so near the sun as he approaches 
conjunction. that he will soon be hidden in the sun
light, setting less than an hour after the sun on the 
last day of the month. He is visible in the early part 
of the month in the northwest, moving eastward and 
slowly approaching RegulUS. Saturn sets on the 1st 
at 9 h. 41 m.· P. M. On the 31st he sets at 7 h. 52 m. 
His diameter on the 1st is 15'.4, and he is in the con
stellation Leo. 

MARS 

Isma-rning star, and makes seemin�ly little progress in 
his. approach toward our planet. He rises on-the 1st 
8.1" h. 11 m. A. M. On the 31st he rises· at '3 h. 47 ID. 
A. M. His diameter on the 1st is 4'.0, and heis in the 
constellation Gemini. 

by a double conical pendulum which is. placed near , this engine is greater th&n I ever saw in modern loco
the top, and within the -column, and is reaehed by a motive practice, being at least twice.the piston diamo-
landing from the spiral staircase. At the side of the ter. A feature on this engine (the bracing of the in
great tube three small telescopes of 6 inch, 4 inch, and side cranks with iron hoops) is noticeable as represent-
3 inch aperture are attached, which serve as finders. ing common French practice. At the works of the 

The magnifying power ranges from 180 to 3,000 . Chemin de Fer du � ord at Hellemmes, they told me 
diameters. they found this neceliisary. But it is not found neces-

The object glass is 36 inches clear aperture, and sary in England (where a very large majority of the 10-
weighs, with its cell, 53 2 pounds. By special accesso- comotives have inside cylinders, and then.fore crank 
ries the telescope is adapted to spectroscopic, photo- shafts), unless in the case of the appearance of cracks. 
graphic, and micrometric work. Hence it naturally suggests itself that the use of the 

The center of motion is 37 feet above the base, and Crampton gear throws extra strain on the crank shafts, 
when the telescope is pointed to the zenith, the object thus rendering the hooping necessary. The connecting 
glass -is 65 feet above the base of the column. When rods of this engine have their straps and butt ends fitted 
turning the instrument in declination, the weight tbat with dies V-shaped at tbe ends-a construction rarely 
is put in motion -is 7 tons, and when turning it in found nowadays in England or America. Anotber 
right ascension 14 tons is . being moved. The total and not by any means a pleasing feature of tbis engine 
weight of tbe instrument is 40 tons. is tbat it is lagged all over with sbeet brass, wbicb is 

• �.a • botb unmecbanical and in bad taste, besides being 
both ugly and expeusive. The axle boxes are bighly 

The Pari. Exhibition. polished, in fact, burnisbed, as are also all tbat is viili-
THE FRENCH LOCOMOTIVE EXHIBIT. ble of the springs. Tbe buffer plates also are higbly 

PARIS, .June 0,1889. polished alld bave, at tbe back, some unnecessary 
If as much could be said of the design of the French fancy curves belonging to an era of the past when 

locomotives as can be said for the workmanship, this ogee- scrolls were considered beautiful on engines or 
would be a-grand exhibit for quality as well as mag- machines. 
nitlide, but the French seem to have got very little A compound locomotive on the Malet system ap' 
further than Crampton did in the improvement of the pears among these exhibits to advantage, the high 
locomotive. Crau:lpton undoubtedly did a very great pressure cylinder being on one side of the engine and 
deal for the locomotive'of his day, but very little of it the low pressure cylinder on the other. This avoids a 
remains in present practice outside of France. ·· Whim good deal of the excessive complication shown on some 
Napole6n the Second visited Queen Victoria the engine of the other compound engines, but it.does not.follow 
which took him froin Dover to London was No. 149, Ii that it 'accomplishes what is required in a compound 
Crampton engine, with an intermediate crank shaft engine, and I may refer to it and some other features 
and having a single pil.ir of driving wheels behind the of French locomotives at a future time. 
firebox. A very large part of the journey was made at The Societe Alsatienne, Usine de Belfort, exhibit a 
a. speed of over 60 miles an hour. This class of engine locomotive with a valve gear composed of a sort of a 
has, however, gone out of use even in France, notwith- trip mechanism actuated by a Crampton return crank 
standing that it survived all other forms of Crampton and a rod from crosshead a la .Joy. It is a wonder
engines in England. None of Cralupton's designs was ful compound of cam, screws, bevel gears, tongues, 
copied in America that I ever heard of, except· perhaps spiral springs, etc. , all of a heap, and is dou bUess 
the use of a perforated pipe running along the steam the first, and is pretty sure to be the last, of its race. 
space, so as to dispense with the steam dome. I hope the inventor had a good idea of what he 

A very large proportion of the French locomotive wanted to accomplish, but cannot compliment him 
exhibit consists of compounded engines, and in this on his method of accomplishing it. 

-

case the Crampton plan of a return crank carrying the Another compound locomotive has the low pressut'e 
eccentrics serves well-for the outside cylinders. -Lo- cylinder on -the outside and a Joy valve gear. Tha 
comotive No. 2,367 of the Chemin de Fer du Nord is a high pressure cylinders are inside, with an ordinary, 
Cilmponnd six "wheel coupled engine with Crampton link lllotion. The piston rods of the outside cylInders 
valve gear. In this engine there is a good' deal of of this engine are, say, 3 inches in diameter and 10 
overhanidng weight forward of the leading wheels-an feet long, passing through a bush guide p rovided in 
alleged defect for which' Bodmer� locomotive wascon� the guide bar hanger-a piece of designing not likely 
demned by the English govepnment after it had run to be followed; , There is one locpm9tive with a trueik 
off the rails. Another exhibIt' of the same company of the American form in the front, and I understand 

URANUS has the .Joy valve gear, which lends itself with many that, in a new and improved form of locomotive being 
is evening star. He is in quadrature with the sun on advantages to the compound system, got out by the Nord, the American truck is to be used, 
the 9th at 8 h. P. M. He is in' good position for tele· Locomotive No. 6 23, exhibited by the Chemin ae Fer and some other features tending more toward Eng" 
scopic observation, and may be easily found on ac· de l'Ouest, has inside cylind�rs, with Crampton valve lish and American practice.. Th� general appearance 
count of his near approach to Spica. Uranus sets on gear; The coupling 'rods on, this engine are outside of French locomotives is not at all -elegant or attract
the 1st at midnight. On the 31st he sets at 10 h. 3 m. the Crampton eccentrics, sothat the return crank not ive to a lllech_anical eye, for there are too many bent 
P. M. HiR diameter on the 1st is 3'.6, and he is in the only drives the valve gear, but also-drives the trailing pipes, crankea arms, and twists and turns in the vari-
constellation Virgo. . driving wheels-a <}onstruction which seems to me to be ous parts. It must be confessed that in this matter 

NEPTUNE thoroughly bad. The valves are on top of the cylin there is roOlp. for improvement in American;practice 
Is morning star. He rises on the 1st at 2 h. 11 m. A. der, inside the smoke box. The links for the valve gear too, and that the most pleasing and mechanicaUooking 
M. On the 31st he rises at 0 h. 15 m. A. M. His dia- are strldght bars, the link itself lifting upward and the locomotive maQe is tlle English, with its -straight 
meter on the 1st is 2'.5, and he is in the constellation link die moving downward. 011 account of the eccen- lines and few bends or curves, It looks so simple and 
Taurus. trics for the link motion being inside the side rods, the straightfOl·ward, and as if everything came fair :in its 

Mercury, Mars, Venus, and Neptune are morning back driving-wheel axle box has 8;collar on it equM proper pJ !1oce , without having to be turned aside- to get 
stars at the close of the month. .Jupiter, Uranus, and inthickness to the two ecceritrics,·this construction out, of the way.of something else. In French 10coIDOc 
Saturn are'evening stars. being necessary in order to keep the coupling or side tive construction there is less uniformity_ than in an): 

.. « • � � rods in line. This engiae is provided with a screw for qther I have as yet ,/leen, and it seems quite clear that 
The 36-Inch Lick Tele.cope. working the reversing lever. The workmaJlship of it is in a state of transition.. At present, for exam- . 

We have received from Messrs. Warner & Swasey, this engine is exceedingly good. The Society Alsa- pIe, you can find almost every form of connecting rod 
Cleveland, 0., who constructed the mountings of this tienne des Constructions Mecaniques exhibit a com- that can be found in the present or past. practice of 
great instrument, a fine print of same which they pound locomotive in which the inside cylinders con- engine building, · but at the same time the old pat
have lately caused to be engraved. nect tothe'front pair of 5 ft. 6 in. driving wheels, while terns predominate. In link motions there are more 

This instrument, the largest and most powerful re- the outside cylinders drive the back pair of 5 ft. 6 in. old styles than new, and in valve gears a feature I 
fracting telescope in the world, was erected in 1888 at driving· wheels, the, two pairs of wheels not being never saw in any engine practice, and which I reserve 
the Lick Observatory, which is located on Mt. Hamil- coupled. This arrangement I consider to be decidedly until I have had a better opportunity of exam in
ton, in Santa Clara County, California. It is about objectionable, considering that there is but little room ing it. 
fifty miles southeast of San Francisco, and twenty- for a r�ceiver in a locomotive. A .Joy's valve gear is The workmanship both for fit and finish on the 
six miles east of San .Jose. It is 4, 200 feet above sea employed for the outside cylinders, the slide spindle French locomotives is very good, better, much better, 
level, and .in sight of the southern end of San Fran- guide being suspended from the lower guide bar. In than in either American practice. How much of the 
cisco Bay. connection with this engine a peculiar feature of work is hardenedjn the case of steel, or casehardened 

The column is of cast iron, HlX17 feet at the base French locomotive practice may be noted, viz. , that the in the case of iron, I have not as yet learned, but from 
and 4X8 feet at the top, and weighs 20 tons; On this steam chest comes in beneath the cylinders, and par- the importance of this point I will look into it. There 
rectangUlar column rests the head, weighing 4-tons, allel with the ground, so that it can only be got at when is not much cast iron work abOut these locomotive!!. 
in which is journaled the polar axis. the engine is standing over a pit. On speaking to a I notice some steel wheels with solid webs, after the 

Around this head is a balcony, 011 which the assist- French engineer on this point, he answered, .. We do American style, and some wooden wheels on a locomo� 
/Iont astronomer is stationed. By a system of wheels he not find it ineonvenient. What could we want to get tive truck, but wooden wheels have not found favor 
is able to adjust the instrument on any star desired, atthe valves for, unless the engine is in the shop for for locomotives either in England or France. All pas
and read its position by microscopes illuminated by examination orrepaiirs? When we put the valves in, senger carriages on English railways have wooden 
electric light. AcceslS to the balcony is gained by a wepnt them in right and we attend to the lubrication wheels (the Mansell pattern), and there is nodonbt they -
spiral staircase on the south side of the column. properly, and if you in England or America have to are cheap, wear well, ride easy, and are easy upon the 

The polar axis is of steel, 12 inches in diameter, 10 arrange to get at the valves when the engine is in permanent way. 
feet long, and weighs 2,700 pounds. 'The-declination service, there is something wrong in your practice or There are one or two locomotives here with-very odd 
axis is also -of steel, is 10 inches in diameter, 10 feet construction." To an argument of that kind nothing looking square smoke stacks, that are so large at the 
long, and weighs 2.300 pounds. can be said, unless one has statistics to fall back upon base as to create the suspicion that - there might be,a 

The tube is of steel, 57 feet long. Its-diameter is 4 to show that it does or does not in practice prove in- feed water heater inside them, but more of this anon. 
feet at 'the center, tapering toward each' end -to 38 convenient to place the cover in snch a position. There j� quite_a large exhibit of French railway· car-. 
inches. The tUbe complete, with all its attachments', , ' The Chemin de Ter de Paris-Orleans exhibit engine riages and one or two dummies for street railways, but 
weighs 5 tons. This' is made to follow the star b y  No. 479 of 1889, which haS inside cylinders, but Cramp- as this part of the exhibit is not quite complete, it 
meaos of a driving clock, weighing, one t6ft, oontrolletlton valve gear wiih-Goueh -linD. The. piston stroke of 'way be reserved for the present. JOSHUA ROSE. 
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Ali I)[PROVED FLOORING lAC][. 

The illustration ,herewith represents a jack for laying 
floors, clamping sash, etc., which may be conveniently 
manipulated and used for various purposes. It has 
been patented by Messrs. Herman F. Townsend and 
Charles T. Winslow, of Groton Pond, Vt. The body 
has a threaded bore, and at its outer end has an in
clined head or base, upon which is attached a plate 
having teeth in its lower edge, the plate being attached 
by screws, so that it can be readily removed. The 
inner end of the body has ears, whereby the device 
may be fastened to the floor or attached to the sides 
or ceiling of a building or room. A threaded spindle 

.... 

t 

TOWB'SEND & WINSLOW'S FLOORING lACK. 

is secured in the bore of the body, this spindle being 
tubular and threaded 011 its interior, both interior and 
exterior threads extending to within a short distance 
of the outer end, which is enlarged and provided with 
a tapering rectangular bore and attached ratchet wheel. 
At each side of the latter are journaled the members of 
a lever, the inner end of which is bifurcated, or provided 
with arms attached upon opposing sides. In the ,end 
of the lever between the arms is a longitudinal recess 
in which is a spring having secured to its lower end a 
head-block with beveled sides and a central notch, the 
head-block being adapted to slide in the recess, as 
shown in one of the views. Between the arms of the 
lever and the head-block is pivoted a V-shaped dog, 
the angled body of which engages with the head
block and the members with the ratchet wheel, either 
member being thrown in engagement according to the 
direction in which the spindle is to be revolved. In 
operation, the teeth of the body-plate are driven into 
the floor beam, joist, or other support, and the clamp
block is forced forward by means of the ratchet lever 
thereby revolving the spindle, which is interiorl; 
threaded to admit of the attachment of a drill chuck 
or point, if it is found desirable to use the ratchet in 
that connection. 

.. .  ,. 
TORPEDO BOATS. 

An able paper was read, not long ago, before the 
United Service Institution, by John Donaldson, on the 
recent improvements in Thornycroft torpedo boats. 

� .. � . .. 

It was accompanied by various diagrams, among them 
an illustration, which we give, intended to show how 
these little vessels are expected to operate in attacking 
one of the great French ironclads. In the discussion, 
Admiral Barnaby, speaking of the torpedo boats, said: 

., It is undoubtedly true that she can be pierced by 
shot. I have heard that so often said concerning big 
ships, for which I was responsible, that I can sym
pathize with our friends the torpedo boat builders 
when it is said that the shots can get in. Of course 
they can, and I have no doubt the people in the tor
pedo boa,t will feel terribly nervous when they are 
going to make the attack. But be perfectly sure the 
people will be very nervous on board the ironclad that 
is going to be attacked. That is an important thing. 
If you can succeed in making the other fellows 
nervous, never mind that you are running some risks 
yourselves. The real point lies, I think, there. It can 
be of no use to attempt to give protection against shot. 
I know that in France, where they have enormous 
ironclads of 11,000 and 12,000 tons, they are,as nervous 
as can be over this fact, that the whole of their bat
teries can be searched out by machine gun fire. They 
know that, and they do not. see how to remedy it. But 
if you cannot remedy it. in a ship like that, what are 
you going to do with such vessels as these? The best 
thing you can do is to get a. number of them and make 
them as good as ever you can." 

.. � .... 
Bicycle •• 

The Supreme Court of Indiana was recently called 
upon to review a non-suit in an action brought to recov
er damages for being struck down on sidewalk by a bi
cycle rider. The trial court had held that bicycling was 
a form of pedestrianating, and that the bicyclers had 
as much right on the sidewalk as any pedestrian. The 
appeal from the non-suit was argued in the forenoon. 
When the court adjourned for dinner, Judges Coffey 
and Berkshire started to walk to their hotel, and as 
they were passing out of the capitol grounds a clumsy 
bicycle rider ran into them, knocking both down, and 
badly bruising the former. This practical argument 
had such a convincing effect on the minds of the learned 
judges that they immediately overruled their uoren· 
dered decision and filed an opinion setting forth that a 
person who" rudely and recklessly" rides a bicycle 
against a man standing on a sidewalk is responsible 
for damages for assault and battery. 

After quoting an Indiana law forbidding persons 
from riding or driving on the sidewalks, the court 
says: "If sidewalks are exclusively for the use of foot
men, then bicycles, if they are vehicles, must not be 
ridden along them, tlince to affirm that sidewalks are 
exclusively for the use of footmen necessarily implies 
that they cannot be traveled by bicycles. It would be 
a palpable contradiction to affirm that footmen have 
the exclusive right to use the sidewalks and yet con
cede that persons not traveling as pedestrians may also 
rightfully use them. We think, however, that a bi
cycle must be regarded all a vehicle within the ml!aning 
of the law."-N. Y. Law Journal. 

.� ... 
Te.Uo/r the Safety A.pparatn. of the Otl. 

Elevator. at the EUrel Tower. 
At the Eiffel tower, an experiment was performed 

recently which produced a strong impression on those 
present. The engineer of the American firm of Otis 
subjected the Otis lift to a final test before handing 
it over for public use. The lift, the car of which con
sists of two compartments, one above the other, weighs 
11,000 kilogs., and loaded with 3,000 kilogs. of lead
that is to say, wflighing 14,000 kiiogS-:-was raised to a 
considerable height. There it was fastened with ordi
nary ropes, and this done it was detached from the 
cables of steel wire with which it is worked. What 

was to be done was 
to cut the ropes, and 
allow the lift to fall, 
so as to ascertain 
whether, if the steel 

cheering. Not a pane of glass in the lift had been 
broken or cracked, and the car stopped without shock 
at a height of ten meters above the ground. 

.. '"I. 
Ali IJ(PROVED DRAWBRIDGE SIGNAL. 

A drawbridge signal, which shall be automatically 
displayed. when the bridge is open, is shawn in the ac
companying illustration, and has been patented by 
Mr. M. H. Long, of Sabula, Iowa, the small figure 
giving a sectional view of the signal-operating me
chanism. To the under side of each end of the draw 
is connected a double cam-faced flange, and upon the 
bridge approach is mounted a crane, which carries a 

LONG'S DRAWBRIDGE SIGNAL. 

disk, to serve as a day signal, and a box in which a 
lamp may be placed for a night signal. The crane is 
supported by a collar resting upon a wear-plate, cen
trally apflrtnred to provide for the passage of the 
crane-standard, to the lower end of which is secured 
a sleeve, which carries a sliding lever-arm, pivotally 
connected by a link with one arm of a bell-crank lever 
mounted beneath, the other arm of the lever being 
connected to a slide. Upon the forward end of tbis 
slide is an anti-friction roll, borne upon by the cam
flange of the draw, so that when the latter is in closed 
position the disk-supporting arm will be held substan
tially parallel with the roadway. In order that this 
arm may be moved to indicate the open position of 
the draw, a weight is connected to the slide by a rope 
or chain, whereby, as the draw is opened, the disk
supporting arm is automatically carried to a position 
&Ilross the bridge roadway, being again returned to its 
normal position on the closing of the draw. 

. , . , .  
A LOCK-HOUSE FOR SWITCH-STANDS. 

The accompanying illustration represents a strongly 
constructed house for a switchman, erected adjacent 

cables were to give J(cCARTHY'S LOCK-HOUSE FOR SWITCH·STANDSJ 
way, t h e  b r a k e s  

BOW TORPEDO BOATS ABE KEANT TO ATTAOK IRONOLADS. 

would work properly to the switch for a siding, to operate which thfl oper
and support the lift. ator has to enter the house, and cannot again leave it 
Two carpenters arm- till the switching rails have been returned to open the 
ed with great hatch- main track. The invention forms the subject of a pat
ets had· ascended to ent. issued to Mr. Wm. J. McCarthy of Menominee, Mich. 
the lift, a n d  w e r e  The house, shown partly in section, is of sheet metal, 
ready to cut the ca. with a lower flange adapted to be bolted to switch ties, 
bles. At a given sig- the upper section of the house being open, for the con
nal, a blow cut the venience of the operator in giving signals, and having 
rope. The enormous a sheet metal roof. Within the house is arranged a 
machine b e g  a n to swi tch-stand of any proper construction,· the vertical 
fall. Every one was crank-shaft of the stand having an upper crank con
startled, but in its nected by a link to an eye secured to the inner side of 
downward c o  u r s e the door. The vertical crank-shaft has the usual oper
the lift b e g  a n t o ating lever, which, when the siding is open, occupies a 
move more slowly, it position to hold the door of the house close'd, 'retaining 
s wa y e d for a mo- the attendant until the lever has been thrown to a 
ment from left to position to move the switching rails to open the main 
l'ight, stuck on the track. This construction is altlo designed to prevent 
brake, and stopped. the interference of meddlesome people with the switch 
There was a general rails. 
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Ali IJ[PROVED SUIBRADE FOR lVElIICLES. J viding for the cleaning of the pipes. It has been pa-

The accompanying illustration represents a simple tented by Mr. Leonidas H. Oldfield, of No. 72 West 
and readily manipUlated device, whereby the eyes of Washington Street, Chicago, HI. Fig. 1 is a sectional 
the driver may be shielded from the sun. while the de- view of the device when used to anchor a pipe to a 
vice may be readily folded up and concealed out of chimney, and Fig. 4 represents a stovepipe tied there
sight when not desired for use. This invention has with. Fig. 2 shows the device in position for use as a 
been patented by L. V. Luce, of . No. 585� St. pipe cleaner, Fig. 3 representing the rod. provided with 
Charles Avenue, New Orleans, La. Fig. 2 represents a additional cleaners, while Fig. 5 represents a cross sec-

SUNSHADE FOR VEHICLES. 

side elevation of the device, Fig. 3 showing the shade, 
partly in section. An angular bracket is adapted to be 
secured by clamps to one of the supports of the canopy 
of the vehicle, a horizontal arm being pivoted to the 
bracket, and this arm having a recess adapted to re
ceive a rod with enlarged head, slotted to receive a lug 
forming a portion of the shade. This shade is prefer
ably rectangUlar in form, and covered with cloth, 
leather, or other suitable material, the central bar of 
the shade frame terminating in the lug by which it is 
attached to the rod extending frOID the horizontal arIr.. 

WICKHAM'S DEVIC E FOR CATCHING ANIMALS 

The device may be readily and conveniently attached 
to or detached from any vehicle ; and by means of the 
thumb screw by which the horizontal arm is attached 
to the bracket, the shade may be conveniently moved 
tb any desired position in front of or at either side of 
the driver, according to the direction in which the sun 
is shining. 

. 

. . . � .. 
A STOVEPIPE ANCHOR AND FLUE CLEANER. 

The accompanying illustration represents a device 
for locking stovepipes to the chimneys, and also pro-

Je/1M·N.t 
OLDFIELD'S STOVEPIPE AliCHOR AND FLUE CLEANER. 

tion of pipe with additional cleaners, which, when not 
in use, are made to assume a horizontal position. The 
invention consists essentially of a rod with a spur ex
tending from one side and a plate extending from the 
other side, a catch or handle being arranged in connec
tion with the rod, the rod being held in place to lock 
the parts by a thumb screw on its outer end. To clean 
the pipe the handle is turned up to free the spur from 
engagement with the flue wall, bringing it into the po
sition shown in Fig. 2, when the soot may be readily 
removed by reciprocating the rod . 

. . . .  .. 
AN UIPR,OVED ANIMAL CATCHER. 

The illustration herewith represents a recently pat
ented device specially adapted for catching hogs, sh�ep, 
etc .• by the leg. Fig. 1 represents a plan view of the 
device, the full lines showing it as set for use, while 
the dotted lines represent the position of the parts 
when in engagement round an animal's leg. Fig. 2 is a 
side elevu.tion of the device, and Fig. 3 a sectional end 
elevation. The main frame of the d evice has a handle 
by which the operator moves a tripping lever therein 
against the animal's legs, when the handle becomes de
tached, as the animal is caught, the operator then 
holding the animal by a rope att.ached to a ring in the 
other end of the frame. A shaft, actuated by a spring, 
is mounted to turn in the frame, the tripping arm 
being held on the shaft, while a segmental arm is also 
held on the shaft, and a band, preferably of leather, 
is secured to this segmental arm and to the frame. A 
spring pawl is fulcrumed on the frame and adapted to 
engage the notches on the segmental arm as it is 
brought to closed position, folding the leather band 
around the animal's leg, and lockin g  it in place_ 

For fm-ther particulars with reference to this in\Ten
tion, address the inventor, Mr. Thomas Wickham, in 
care of James Wickham, No. 212 South Barstow, Eau 
Claire, Wis. 

• ' "  I .. 
AN IMPROVED SPRING BACK FOR STOOLS, ETC. 

A spring back for nse on piano and organ stools, 
chairs, and office stools, and especially the high desk 
stools used in banks, etc. , is illustrated herewith. and 
has been patented by William P. James, of Lincolnton, 
N. C. Figs. 1 and 2 represent side and rear elevations 
showing the device as applied, and Fig. 3 a sectional 
view. The seat may be of any desired shape, but the 
back support is connected thereto by a frame, prefera
bly of round bar iron, having two downwardly project
ing limbs, each suitably bent and formed with a crook 
where the frame comes close to the back of the seat. 
The frame is here connected to the seat by metal loops, 
and is further bent below to form a loop projecting 
inward beneath the seat. A spiral spring, bearing at 
one end against a plate secured to the under side of 
the seat, bears at its opposite end against the loop 
portion of the frame, which has its motion limited by 
working within a hook forming part of the spring-car
rying base, to restrict the spring seat back from work
ing either too far forward 01' backward. By this con
struction the frame is restrained from i ndependent up 
or down and lateral movement, but is free � rock for
ward and backward. 

. . . , .. 
CRYSTALLIZING FRAMES FOR MONOGRAMS, DESl.GNS, 

ETC. 

A special construction of frames prepared to retaIn 
crystals, as of salt, alum, or other crystallizing mate
rial . for the _ production of monograms, mottoes, and 
various designs, is illustrated herewith, and has been 
patented by Mr. Albert E. Beller, of Ogden, Neb. , the 
illustration also representing an emblematic device 
thus produced. The frame is an open or skeleton one, 
formed of wire, wood, or other suitable strips, to . in
close or support and form the design. These several 
wires or strips, or such portions as are intended to be 
incased by crystals, are then covered or wrapped with 
soft and flexible or fibrous material, to which the crys
tals w ill adhere. The whole frame thus covered is 
then steeped in any suitable crystallizing solution, an a 
allowed to remain therein until a sufficient deposit of 
crystals has been made upon the covered portions, the 
uncovered parts of the frame being left bare by reason 
of the non-affinity of the crystals to form on or adhere 
thereto. 

.. ' " ' " 
A.dvantage oC a Trade Mark. 

Last year, says the Canadian Manufactu1'er, a firm 
in London, Ont. , inserted in the papers an advertise
ment of a stove polish, to which they gave the name 
.. Nonsuch," and which they recommended in a card 
headed " Hello ! Nonsuch." ' A  gentleman who desired 
to write to the firm forgot -their name entirely, but re
membered distinctly the •• Hello! Nonsuch." So he 
risked the consequences and addressed I:Wt communica-
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tion to " Hello! Nonsuch, London, Ont," and the fame 
of the article, cow bined with the quick intelligence of 
the postal authorities, triumphed over every obstacle, 
and the letter reached its destination. 

. ' . ,  . 
AN IMPROVED CAR COUPLING. 

A car coupler designed to be automatic in its action 
and preclude danger to the trainmen, oy obviating th; 

1 

SWENSON'S CAR COUPLING. 

necessity of their going between the cars, is i l lu strated 
herewith, and has been patented by Mr. Alfred 
Swenson. Fig. 1 is a side view and Fig. 2 an end view 
of a portion of a car body provided with this cou pler, 
Fig. 3 being an inverted plan view of the car body and 
coupler. The draw-bar is made integral with a draw
head having a central cylind rical section and two 
hooks, with inclined forward edges, and upon the 
draw-bar is a longitudinal rib, to the rear of which is a 
flat-faced boss or projection. The forward portion of 
the draw-bar is supported by a block having a recess 
within which the longitudinal rib rides, as shown in 
the sectional view, Fig. 4, such recess acting as a stop 
to · prevent too great rotation of the draw-bar and 
coupling-head, while a spiral spring around the draw-

UMES' SPRING BACK FOR STOOLS OR CHAIRS. 

bar causes the rib to normally rest in the position 
shown in this figure. As two cars provided with this 
coupler approach each other, the inclined faces of the 
hooks on the forward ends of the draw-heads are 
forced to pass each other, when the main spring on the 
draw-bar causes the hooks to engage each other, as 
shown in Fig. 1, when the draw-heads are coupled. To 
uncouple the cars, a vertical shaft is operated, pro
vided with a pawl and a ratchet, and a hand-wheel 
above the roof of the car. This shaft is .connected to 
the draw-head by a chain bound upon a semi-sheave 
formed on the draw-bar j ust to the rear of the draw
head. 

For further particulars with reference to this inven
tion, address Mr. Peter J. Palmquist, Greenview, Ill. 

BELLER'S CRYSTALLIZING FRAU. 
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American A.soelatlon Cor the Advancement o( 
Science. 

The thirty-eighth meeting of this association will be
'gin in Toronto, Canada, Aug. 27, at the Queen's Hotel, 
the sessions to continue for a week, and the meeting 
closing with excursions extending to Sept. 7. A special 
ci rcular in relation to railroads, hotels, etc. , will be is
'sued by the IQllRl committee, of which Mr. Charles 
Carpruael is president and Prof. James I .. oudon secre
tary, and members about changing their addrtlss for 
the summer should notify the committee. The officers 
elected for the Toronto meeting are : 

P1·esident-T. C. Mendenhall, of Terre Haute, Ind. 
Vice-Presidents-A. Mathematics and Astronomy

R. S. Woodward, of Washington. B. Physics-H . S. 
Carhart, of Ann Arbor, Mich. C. Chemistry-William 
L. Dudley, of Nashville, Tenn. D. Mechanical Science 
and Engineering-Arthur Beardsley, of Swarthmore, 
Pa. E. Geology and Geography-Charles A. White, 
Qf Washi ngton. F. Biology-George I. Goodale, of 
Cambridge, Mass. H. Anthropology-Garrick Mal
lery, of Washington. I. Economic Science and Rtatis 
tics-Charles S. Hill, of Washington. 
• Permanent Secretary-F. W. Putnam, of Cambridge, 
Mass. (office Salem, Mass.) 

General Secretary-C. Leo Mees, of Terre Haute, 
Ind. 

Secretary o/ the Council-Frank Baker, of Washing
ton. 

'Secretaries of the Sections-A. Mathematics and As
tronomy-G. C. Comstock, of Madison, Wis. B. 
Physics-E. L. Nichols, fbf Ithaca, N. Y. C. Chemist�y 
-Edward Hart, of Easton, Pa. D. Mechanical Science 
and Engineering-James E. Denton. of Hoboken, N. 
J. E. Geology and Geography-J ohn C. Branner, of 
l .. ittle Rock, Ark. F. Biology-Amos W. Butler, of 
Brookville, Ind. H. Anthropology-W. M. Beau
champ, of Baldwinville, N. J. I. Economic Science 
and Statistics-J. R. Dodge, of Washington, D. C. 
= Treasurer-William Lilly, of Mauch Chunk, Pa. 

• • • • •  
A SPINDLE SUPPORT FOR SPINNING :MACHINES. 

The accompanying illustration represents a spindle 
support from which the oil cannot be thrown out by 
centrifugal force, but will be properly distributed to 
the bearings, and the spindle kept clean. It has been 
patented by Mr. Joseph Duffy, of. No. 48 Wayne Ave
�lUe, Paterson, N. J. Figs. 1 and 2 represent a vertical 
section and elevation of the device with the oil trough 
in section, Fig�. 3 and 5 being horizontal sections 
through the tubular bearing of the spindle, and Fig. 4 
a horizontal section near the base.. The tubular.socket 
portion ·which receives the lower end of the spindle 
has horizontal arms connected by a vertical portion, 
the upper horizontal arm having an aperture through 
which projects a tubular bearing for the spindle, the 
upper end of this bearing projecting into an annular 
chamber on the top of the arm and forming an oil 
chamber. The upper end of this bearing is  formed 
w.ith radial grooves. as shown in Fig. 5. to ,per-

DUFFY'S SUPPORT FOR SPINNING SPINDLES. 

mit the passage of oil from the chamber down be
tween the spindle and the tubular bearing. Surround
ing the lower end of the aperture in the upper arm is 
an ann ular chamber, into which projects the neck of a 
whirl mounted ou the spindle, the whirl having an an
nular chamber with inclined sides. From one side of 
the upper annular chamber an oil passage extel'lds 
down through the vertical arm and the lower horizon
tal arm to the tubular socket a.t the base, and beneath 
the whirl, in the top of the low�r horizontal arm, is an 
annular oil chamber also connecting with the socket at 
the base. As the spindle revolves, the oil works down 
into the .upper annular chamber, the inclined sides of 
which prevent its escape, the oil returning to the 
spindle and up its tubular bearing when the spindle is 
at rest. Should this chamber become ov�rcharged, 
the oil is carried by centri fugal force into an outer 
cha.mber and into pasSIl.ges fina.lly leading to the tubu
Jar socket at the base. 

The Americian · Enarlneera' . European Trip. 
Some weeks ago we spoke of the visit of the different 

American engineering · societies to Europe. With the 
Paris exposition as the central feature of interest, they 
proposed to visit engineering works of importance 
within an accessible distance. We have already printed 
a notice of their arrival in London and of the many re
ceptions and entprtainments to be tendered thew. 
A' ready comments on the engineering works of Enge 
land have begun to reach us from them, the contral:lt 
between American and English methods proving quite 
impressive. It is evident that both in the way of in
structiOn and pleasure the trip will be a memorable 
one to all concerned, and that a crop of ideas will be 
gathered that may serve as a source of seed to repro
duce in this country the valuable features of the more 
conservative engineering practice of the older lands. 

• • • • • 
PAL1lER'S IMPROVED CARPENTER'S CHISEL. 

The illustration herewith represents a chisel or 
gouge for carpenters' use which has been patented by 
Mr. Theron H. Palmer, of San Bernardino, Cal. Figs. 
1 and 2 represent top and side views of the device, 

which has its shank and 
handle portion bent out 
of line with its blade or 
cutting portion. The 
blade is provided with 
an anvil or hammer 
block at its rear to form 
a striking surface, when 
using a h a m  in e I' 0 r 

mallet with the tool to force it up to ' its work, instead 
of striking on the end of the handle direct, which is 
liable to split or bruise the handle. 

.. . . .. . 
A Curious (Jhemlcal-Oxlalomolybdlc Acid. 

A new substance, singular alike in its chemical 
n'ature and in its properties, says lVatu1'e, has been dis
covered by M. Pechard. It is a mixed acid derived 
from oxalic and molybdic acids, and is, therefore, 
termed " oxalomolybdic acid." The cryst.als of oxalo
molybdic acid, when dry: may be preserved unchanged 
either in sunshine or in the dark ; but, if moist, they 
quickly become colored blue when exposed to the sun's 
rays. If characters be written on paper with the solu
tion, they remain invisIble in a weak light ; but when 
exposed to snnshine, they rapidly become visible, turn
ing to a deep indigo color . .  It is curious that this effect 
only happens whim the solution is spread o\'er paper 
?r other surfaces ; for the so�ntion

. 
it�elf may �e kept 

ubaltered in the bottl� for 'any lengtli Of time, except 
for a trace of blue at the edge of the meniscus, where, 
by 8urface action, a little is spread against the interior 
glass wan8� If a sheet of paper be immersed in a satu
rated solution of the acid, dried in the dark, and then 
exposed behirid an ordinary photographic negative, a 
very sharp print in blue may be obtained by exposure 
to sunlight for about ten minutes. The color instant
ly disappears in contact with water ; so that if a piece 
of this sensitized paper be wholly exposed to sunlight, 
one may write in white 'upon the blue ground by using 
a pen dipped in water. If, however, the paper with 
its blue markings be exposed to a gentle heat f?r a few 
minutes, the blue changes to black, and the characters 
are then rio lOnger destroyed by water 

.. . . . . 
K.eepln� lat It. 

It is a great mistake to suppose that the best work 
of the world is done by people of great strength and 
great opportunities. It is unquestionably an advan
· tage to have both these things, but neither of them is 
a necessity to the man who has the spirit and the pluck 
to achieve great result!l. Some of t.he greatest work of 
our time has been done by men of physical feebleness. 
N o man has left a more distinct impression of himself 
on this generation than Charles Darwin, and there 
have been few men who have had to struggle against 
such prostrating ill health. Darwin was rarely able to 
work long at a time. He accomplished his great work 
by having a single aim, and putting every ounce of 
his force and every hour of his time into the task 

[JtrNE 29,' I 8�. 
TIHl 8011.-_ oC · lleau.tlAII �s. 

. The .A me1·ican Druggist has formula.ted a list of the 
choicest colors used in the arts, as follows : 

The cochineal insects furnish a great many of the 
very fine colors. Among them are the gorgeous car
mine, the crimson, scarlet carmine, and purple lakes. 
The cuttlefish gives the sepia. It is the inky fiuid 
which the fish discharges in order to render the water 
opaque when attacked. Indian yellow comes from 
the camel. Ivory chips produce the ivory black and 
bone bla.ck. The exquisite Prussian blue is made by 
fusing horses' hoofs and other refuse animal matter 
with im pure potassium carbonate. This color was dis
covered accidentally. Various lakes are derived from 
roots, barks, and gums. Blue black comes from the 
charcoal of the vine stalk. Lamp black is soot from 
certain resinous substances. Turkey red is mud from 
the madder plant, which grows in Hindostan. The 
yellow sap of a tree of Siam produces gamboge ; the 
natives catch the sap in cocoanut shells. Raw sienna 
is the natural earth from the neighborhood of Sienna, 
Italy. · Raw umber is also an earth found near Umbrin 
and burnt. Jndia ink is made from burnt camphor . 
The Chinese are the only manufacturers of this ink,  
and they will  not reveal the secret of its  manufacture . 
Mastic is made from the gum of the mastic tree, which 
grows in the Grecian Archipelago. Bister is the soot of 
wood ashes. Very little real ultramarine is found in 
the market. It is obtained from the precious lapis
lazuli, and commands a fabulous price. Chinese white 
is zinc, scarlet is iodide of mercury, and native ver
milion· is from the quicksilver ore cll.l1e(l cinnaba.r .. _" 

.. I . ..  ., 
AN IMPROVED CAR COUPLING. 

A car coupling designed for use with a link and pin, 
and permitting an automatic coupling of two cars on 
a slight collision, while also adapted for the coupling 
of cars of different heights, is illustrated herewith, and 
has been patented by Mr. Vincent Nusly, of No. 718 
Franklin Street, Sandusky, Ohio. Figs. 1 and 2 are 
sectional side elevations of the drawhead, Fig. 3 shows 
the coupling pin, Fig. 5 is a plan view of the drawhead 
with the top plate removed, and Fig. 4 is a perspective 
view of the improvement as applied. Supported by a 
suitable bearing in the bottom of the car is mounted 
to slide a bar on the front end of which is the draw
head, a spring holding the drawhead to permit a slight 
inward motion when two drawheads come together. 
In an offset on top of the drawhead the coupling pin 
is held to slide vertically, a notch in the lower end of 
the pin being engaged by a horizontal slide in.the top 
of the drawhead, this slide having a rearward projec
tion adapted to be engaged by a transverse beam on 
the front of the car, and having a projecting arm at 
each side of the drawhead for conveniently moving it 
by hand. A spring presses against the slide to hold it 
in engagement with the raised coupling pin until two 
drawheads come together, when the pin drops to en
gage the ent.ering link. Near the upper end of the 

which he had set before him. He never scattered his NUSLY'S CAR COUPLING. 
energy, he never wasted an hour, and by steadily keep-
ing at it, in spite of continual ill health and of long in- coupling pin a,re arms passing through vertical slotsjn 
tervals of semi-invalidism, he did a great work, and the offset on the drawhead, the arms on the pin being 
has left the impression upon the world of a man of ex- adapted to be engaged by arms projecting from a shaft 
traordinary energy and working capacity. Success is extending transversely on the front of the car, each 
rarely a matter of accident, always a matter ·of char- outer end of this shaft having a lever by means of 
acter. The reason why 80 many men fail is · that so which the shaft may be turned to lift the coupling pin 
few men are willing . to pay the price of self-denial and into its raised posit.ion. On this shaft is also fastened 
hard work which success exacts.-The Ch1'istian Union. centrally an upwardly ext.ending arm, adapted to be 

.. , • • .. locked in place by a lock plate pivoted on the {ront of 
The , Populatl (tn oC flae United . States. the car, and pivotally connected with a transverse rod, 

The present estimated population of the United on each outer end of which is a handle for laterally 
States is 64,000,000. The rate of increase, exclusive of moving the rod to disengage the lock plate, the lo�k
immigration, is estimated at l 'S per cent per annum-· ing of the arm holding the pin in  its uppermost posi
about 100,000 a month. By immigration the increase tion when the cars come together, even if the slide is 
of population averages over 43,000 a month, or over. disengaged from the notch in the pin. In the draw
half·a million yeaI·ly. The aggregate annual. ,growth · head is alink-raising mechanism, operated by handles 
from both causes will not fall much short. of II- million ; at the side, whereby the link may be raised or lqwel'6d 
and three-quarters; ,The estimated foreign population . and held in the desired position. to couple cars of-dif · 
is not tar below 14,000;000. erent heighta. 
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msSISSIPPI RIVER DU'ROVEDNT8. 

For many years the q uestiop of the practical 
feasibility of confining the Mississippi River within 
fixed channels has been a most important one, not only 
11.8 it affeQted the improvement of navigation over this 
great inlan d  water course, but also from the necessity 
of protecting great properties along its banks, which 
have been frequently endangered by its fitful changes. 
In 1873, for instance, the banks of the river fronting 
the city of Memphis, Tenn. , commenced rapidly caving 
In, the encroachment of the river destroying extensive 
sites a.nd endangering costly structures, such as ware
houses, elevators, cotton compresses. etc. In 1876 the 
bank had receded 350 feet, and was continuing to cave 
in at the rate of 100 feet per annum, thus promising to 
quickly destroy what had before been the finest har
bor on the river above New Orleans, accessible to the 
largest vessels. 

For a long time the national government has made 
Rnnual appropriations for various improvements of the 
river, the most of the work so done having been 
originally for the construction and repair of levees, 
but in 1879 Congress passed an act organizing the 
Mississippi River Commission, to take more com pre
hensive action in regard to the whole ma.tter, and of 
this commission Major-Gen. Q. A. Gillmore, of the en
gineer corps of the U. S. army, was president up to 
the time of his death, April 7, 1888. The general plan 
of work adopted by the commission contemplated the 
rednction of the low water width of the river below the 
mouth of the Ohio to abou t 3,000 feet by means of per
meable dikes, behind which artificial banks should be 
formed by deposit, and the preservation of the natnral 
curves of the river by reveting caving banks, together 
with the construction of levees. 

Our first page illustrations represent the progress of 
this work at a portion of the river styled Plum Point 
Reach, about fifty miles above Mem phis, Tenn. The 
river here takes a great bend into the Arkansas shore, 
and for a distance of some eighteen miles its channel 
was constantly changing. while n umerous bars were 
formed, very seriously interfering with navigation. 
Previous to the commencement of these improvements 
the river at this point was frequently unnavigable for 
vessels of more than 4� feet draught, while now, at 
the low water stage. it is navigable for vessels drawing 
8� to 9 feet. The work has been substantially com
pleted about three years, requiring only slight repairs 
from year to year, while the natural current is evident
ly wearing the channel steadily deeper and making 
changes therein less likely to occur hereafter. 

'. The principal form of protection for the banks shown 
in our views consists in firmly anchoring mats of light 
timber and brush, to extend from below to quite high 
water mark, these mats being connected, by the man
ner in which they are woven on board and moved to 
place, to form a continuous protection to the portion of 
the bank they cover. A break anywhere in this mat 
covering would soon be fonnd by the current when the 
water rises, and great care is, therefore, taken to make 
this matting cover continnous before the weight of 
stone or other material which is to hold it down is 
put in place. 

The general manner of conducting operations is 
pretty thoroughly indicated by Qur illustrations, 
although the details vary in different localities. The 
hydraulic grading shown in Fig. 1, and one manner of 
sinking mat by pumping sand upon it, as shown in Fig. 
3, indicate some of the recent improvements in methods 
of conduct.ing the work, the whole plant for carrying 
on which is uwned by the government. Fig. 2 shows 
the weaving of the mat in place upon the bank. Fig. 
S shows the weaving barge, with a load of brush in ('on
venient proximity thereto, the weaving being done on a 
special frame set at an angle against the bank, the mat 
as made, shown in Fig. 4, being moved down into po
sition on a bed formed by longitudinal timbers and 
stakes, " the mat being afterward ballasted by loose 
stones and the pumping of sand upon it. The progre�s 
of this ballasting and placing of the mat is shown in 

" Figs. 5 and 6. 
The results of the work done at this point on the 

Mississippi have been so satisflj.ctory as to lead to 
the more steady prosecution of similar plans for im
proving other sections of the river. The point at 
which these improvements were made was notoriously 
the worst one below Cairo, yet d uring last year, a sea
son of very low water, no trouble was found in n ayi
gating this section. The high water of the year was 

.above the thirty-foot stage for fifteen days, yet all 
overfiow was prevented for a distance of nearly thirty 
miles. In the similar work done for the protection of 
Memphis harbor, the success has been equally pro
nonnced. This work was not completed until the fall 
of 1887, and much of that which was done at first 
proved inefficient, but with the later JDethods adopted 
it is said that not a stick or a stone can be seen 
to be displaced, and not a foot of earth hlUl been lost 
behind the revetment. So great is the confidence of 
those doing business there in the permanence of " the 
water front as now establi8bed, that manufaeturing 
and warehousing concerns have .lately erectlld e-xten
ive and eostly additioDs to their buil<U.J)p on the 

river bank; and the elevator and compress companies 
have built out on piles driven through the revetment, 
so as to recover a considerable portion of their lost 
space. 

The cost of such work has been greatly reduced since 
the government commenced these improvements. 
What originally involved an expenditure of some $30 
per foot of bank was, in the last portion of the work, 
done for about $12 per foot of bank. The cost of a 
subaqueous mat 150 feet wide constitutes about one
half the expense, but some of the mats used have been 
250 to 300 feet wide. This is said to be the heaviest 
and most costly work of its kind ever put down, and 
the engineers claim that it will certainly protect any 
alluvial bank on the Mississippi Ri\"er. 

The work above described has been ably conducted 
under the supervision of Capt. Smith S. Leach and 
Capt. Wm. T. Rossell, of the corps of engineers, U. S. 
army. 

The Mississippi River Commission consists of Col. 
C. B. Comstock, Lieut. Charles R. Suter, and Maj. O. 
H. Ernst, of the U. S. Engineer Corps ; Mr. Hen ry 
Mitchell, of the Coast and Geodetic Survey ; Messrs. 
B. M. Harrod and S. W. Ferguson, civil engineers, and 
Mr. Rohert S. Taylor. 

• I e  • •  
Note. on Telea Polypbemua. 

I collected two cocoons of this beautiful moth last 
fall. As they happened to be fr,ee from parasites, I 
was fortunate enough to observe the very interesting 
manner i n  which they came forth. April 30, about 
noon, the end of one "cocoon was noticed to be soft and 
moist. Every minute or two the moth could be seen 
struggling to push its way through the softened cocoon. 
In about ten minutes from the time it was first noticed, 
the moth burst through, and, drawing its enormous 
body out, it began to run hurriedly around to find a 
place suitable for the position necessary to the growth 
of its wings. Climbinj.! up the window frame, it at
tached itself to the wood by the sharp hooks on each 
foot, and there, with its body hanging downward, it 
waited for its wings to grow. 

When it first came forth, its wings, were less th.an an 
inch in length, but. they grew so rapidly that in fifteen 
minutes they were longer than its body; in twenty 
minutes they were of full length, but were still very 
soft. 

The reason for the insect being so anxious to get the 
right position immediately after emerging from the 
cocoon is that if the wings are cramped or held in a 
wrong position, they hard�n thus and prevent it frqm 
1lying. 

The other moth came forth about ha.}f an hour after 
the first one. I covered it with a low glass cover for 
about fifteen minutes. It kept running around and 
turning over on its back in the va:in attempt to assume 
an upright position. Removing the cover, I allowed it 
to climb an upright stick, when it immediately became 
quiet. Its wings, which h&d been slo�ly p.xpanding, 
now began to develop as rapidly as in the first one, 
but its forced � imprisonment had ruined its beauty. 
The hind wings were creased d.Ild crumpled so that it 
could not 1ly. 

During the development of the wings I could see the 
pulsations in the body as the blood was forced into the 
tubes of the wings. WALTER A. LYNN. 

. . .  , . 
8110 Prea.ea and Enallace. 

The following is a description of a silo press erected 
at the Agricultural Experiment Station at Minneapolis, 
Minn. There are two presses located in the barn, each 
16 ft. square and 21 ft. in height. They are so arranged 
that the top of each is on a level with the thrashing 
1loor of the barn and the bottom is on a level with the 
basement stables, th us facilitating the feeding of the 
anima.ls. To a height of 11 feet are walls of stone, 18 
inches in thickness, above which the walls are wood. 
The bed is of concrete, composed of one part Louisville 
cement, two parts sand, with enough water and gravel 
added to make a stiff mortar. The floor has a slope of 
one inch to the center, where is located a well 2 feet in 
diameter and 4 feet deep, filled with gravel and stones. 
the bottom being le.ft open. The walls are boarded u p  
with matched 1looring, a space being left between that 
and the main wall for ventilation. Two thicknesses of 
tarred paper is tacked on to this lining, and over th& 
paper another covering of matched flooring nailed on 
vertically. This gives an air-tight, water-tight, and 
frost-proof silo, and one which is constructed to facili
tate filling and feeding, and is admirably adapted for 
preserving the ensilage. 

For the greater preservation of the wood, the par
tition walls are only carried within an inch and a half 
of the 1loor, and before filling the silo a strip of tarred 
paper is folded and nailed to a strip of board at the 
bottom, one-half of the tarred paper lying on the 1loor 
and being held firmly in place when the silo is filled 
by the ensilage. This makes an air-tight joint when 
the press is filled, and .when it is empty the paper is 
raised or removerl, and a free circulatiou of air is es
tablished, which purifies .the ohambfilr and dries and 
preserves the boa.rd pal'�itiOP8. Th� method of con-

struction, with the 'use of an a.ir chamber, has proved 
satisfactory, and in spite of very severe winters has 
prevented the contents from freezing. 

It is well ,to bear in mind in constructing a silo that 
it is only a preservin� can on a large scale, and .the 
same rules should be obJ!!erved in both cases. The tim
ber used may be rough, but it  is necessary to make a 
liberal use of tarred building paper. The walls of the 
silo must always be vertical, that the contents ma� 
readily settle by gravity. They must also be strong 
enough to withstand a strong lateral pressure. It is 
absolutely essential that the bottoms and walls be air 
and water tight. It is preferable to d ivide the space 
intended for the silo into three equal compartments, 
so that they JDay be filled alternately to a depth of four 
or five feet and then allowed to ferment, the heat rising 
to 100 or 140 dpgrees before the section is again filled. 
The silo in practical use should not be too large, as it 
is advantageous to remove an inch or more from the 
surface daily, the ensilage thus being always found 
sweet and pure and before any mould can gather 
thereon. 

The report of the Department of Agriculture also 
issues the following dI rections on the preparation and 
treatment of ensilage : Althoughaniplant or vegetable 
fit for cattle food when green may be preserved for an 
indefinite period in the silo, Indian corn is considered 
the cheapest and best for ensilage. Such varieties of 
the corn should be planted as will reach maturity in an 
ordinary season in the section of the country in which 
it is to be raised. Plant in rows wide enough to admit 
of easy cultivation and j ust thick enough to allow each 
stalk to form a we)) developed ear. The crop should 
be gathered when the grain is fully formed, but in the 
doughy state, at which period it contain!' the greatest 
amount of digestible matter. Corn partially dried is 
equally desirable for the silo. The corn should be cut 
in about one-half inch lengths. 

In filling the silo, care should be taken to spread it 
evenly as put in. to pack the corners and Ilides firmly, 
to cover the top with a layer of boards or plank. Spread 
over this a double layer of tarred paper, and then a 
layer of rough boardll, and on the whole a moderate 
weight of from fifty to one hundred pounds to the 
square foot. The weighting material may be anything 
convenient, sand, gravel, or dirt in barrels, stone, fire 
wood, farm im plements, for storage and the like. 

Pits should not be opened until fermentation has 
ceased and the mass has cooled, which will be in from 
six to eight weeks from the time of filling. 

In feeding from the silo, it is better to feed day by 
day from the top in uniform layers, rather than from 
top to bottom, as by this method the surface ill not ex
posed long enough to the air to become sour. 

Ensilage can be grown and preserved much cheaper 
than root crops, by the ordinary farmer, Mid will 8UC
cessfully t.ake their place in feeding value. 

Corn ensilage is not a complete feeding ration, as i t  
is deficient i n  protein, and this must b e  supplied b y  
some by,fodder, a s  bran, shorts, o r  oil cake. 

The best results of feeding ensilage are obtained by 
using it in combination with dry fodder, the best of 
which is clover hay. 

Ensilage furnishes a succulent and easily digel!!ted 
food, greatly relished by all animals during the winter 
months .. when their diet would otherwise " be confined 
to a regime of dry provender. The cheapness and ease 
with which the silo can be coDstructed, the certainty 
with which, when properly constructed, it w ill pre
serve the feed from injnry, the low cost of raising the 
crop, and the great yield per acre as compared with 
hay crops, and the value as a cattle food, render this 
the cheapest provender a stockman can raise. 

Such are the directions given by this report and such 
are the deductions arrived at. 

• • • • •  
Tbe Biggea& Girder. Yd. 

In the new add ition to the American Museum of 
Natural History will be used the largest box or riveted 
girders ever u sed in the construction of a huilding, says 
the New York Times. These girders were designed 
by J. Cleveland Cady, the architect. to support lhe 
1loors and parti tions, and thus obviate the use of pillars 
or columns, t he object being to give unobstructed fioor 
room for the display of specimens. There are twenty
eight of th ese girders, measuring about sixty-two feet 
in length, and weighing 40,000 pounds each. They 
were landed on the North River front of the city in the 
neighborhood of Fiftieth Street, and the possibiJitiell 
of modern trucking have been taxed in vain to trans
port them to their destination at Man hattan Square. 

The lon gest and strongest trucks to be found were 
brought into requisition, and with twelve horses 
harnessed to each truck the a.ttempt began. One truck 
collapsed in Fifty-seventh Street near Tenth Avenue, 
another at Seventy-seventh Street and Ninth Avenue, 
while a third, which was fortunate enough to reach the 
square without mishap, buried its wheels to their hubs 

and stuck fast as s��"" � it left the pavement of the 
street. The contra.ctbl\$ lJ&ye therefore found it neces
sary to construct a t.raurw�:acros8 the square from 
Nintb A venue to the buildiug�r the transportation �f the girders. 
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THE .JOHNSTOWN DISASTER. 

In our last issue we illustrated some of the features 
of the Johnstown disaster from sketches made on the 
spot by our special artist. These showed very clearly 
the general aspect of the scene after the water had 
done its work. These views we now supplement by re
productions of photographs of characteristic scenes 
which emphasize the resistless force of the torrent that 
swept down the Conemaugh valley. It is to be hoped 
that a tangible theory will be formulated by the com· 
mittee of the American Society of Civil Engineers ap
pointed to investigate the occurrence. It consists of 
the following members : J. Max Becker, president ; 
James B. Francis. Wm. E. Worthen, ex-presidents; and 
A. Fteley. The latter gentleman is at present chief 
engineer of the new aqueduct. The society has dele
gated this committee to visit the scene of the disaster 
a.nd report upon it. 

The lesson, after all, seems to be the old one so often 
taught by engineering disasters. the necessity of allow
ing a large factor of safety. The late Alexander Holley 
spoke in his epigrammatic way of the factor of ignor-

J'titufifi-t �tutritau. 
engineer in charge of the work. It was built of earth 
well rammed and watered and laid in horizontal lay
Ars. The remaius of this structural feature are present in 
the step-like contour of the break: It was covered with 
rough stone on both faces. The five pipes that passed 
through its base were used for running off the water 
when it was required to feed the upper levels of the 
canal. They were not put in place to be used in an 
emergency only, but were part of the regular feeding 
apparatus of the canal system. When opened, the 
water ran down the South Fork and Little Conemaugh 
to Johnstown, where it entered the canal. About 1858 
the use of the dam wat! abandoned by the State, and 
four years later the first break occurred. It was in 
July, 1862. The culvert through which the iron pipes 
were carried proved defective, and a quantity of water 
ran out beneath the dam. Little damage to outside 
property was done, but the dam was undermined and 
inj ured, and a depression was formed in its top. Inci
dentally, of course, the hard rammed layers were dis
turbed and disintegrated. After this accident the dam 
was left to itself with about ten feet of water in it un-

radius of 213 feet ; 360 feet long on crest. Impounds 
6,000,000,000 gallons. 

Dam at Oakland, Cal .-Earth, 80 feet high,  300 feet 
long, and 310 feet wide at base. Impounds 5,000,000,000 
gallons. 

Dam at Redland, Cal.-Bear Valley dam.-Granite 
masonry in cement ; 64 feet high, 300 feet long, 20 feet 
thick at base, and 1% feet at top. Curved type, with 
radius of 335 feet. Impounds 10,000,000,000 gallons. 

Dam at San Mateo, Cal. -This is to be 170 feet high, 
700 feet long, 176 feet thick at base and 20 feet thick 
on top. It is to be in Portland cement concrete ma
sonry, and is to have a capacity of 32,000,000,000 gal
lons. It has only recently been begun. 

The Quaker Bridge dam will. of course, dwarf all 
these. It wili be 265 feet high from bed rock, with a 
base 216 feet wide. Ninety-nine feet of its base will be 
beneath the lake bottom, so that t.he visible masonry 
will rise 166 feet. It will impound about 37,500,000,000 
gallons of water, forming a lake sixteen miles long. 

Apprehensions have been expressed as to the effects of 
its breaking down. Should such an accident occur, 

THE JOHNSTOWN DISASTER-THE SCHOOL HOUSE, THE ONLY . BUILDING LEFT IN THE VICINITY. THE RAILWAY 
BRIDGE AND lmRNING DEBRIS DRIVEN AGAINST IT.--{From a Photograph.) 

ance ; this factor in the case of the dam and lake over- til 1875. In May of this year it was bought by a pri- the present Croton dam. which will undoubtedly re
flow was far too small. vate individual, who four years later sold it to three main intact and submerged, will lessen, to some ex-

The concurrent force of all the investigations made gentlemen, the organizers of the South Fork Hunting tent. the flood. The valley between the Quaker Bridge 
by engineers, including those specially detai led ' by our and Fishing Club. The dam was repaired. most of the site and the Hudson River is only t wo miles long, and 
contemporary the Engineering

' 
News, is as follows : work being executed in 1880. The flve pipes at tbe bas no settlement of auy importance in it. 

The spillway of the dam for nine years proved adequate bast! were permanently closed, and for nine years all At Johnstown the work of re·establisbing tbe city 
for the overflow. On the day of the disaster its capa- went well. Eventually a heavy rainfall overtaxed the has been actively carried on. Adjutant-General Hast
city was overtaxed. The water rose in tbe dam far structure, and the great dIsaster occurred. ings remains in charge of the work. A number of sol
above the level of its bottom. The pipes at tbe base The dam cost. originally, $240,000. It covered an diel's are encamped there for the preservation of 
were closed permanently. Had tbey been open, it has arp.a of about 500 acres, impounding the water from order. 
been calculated tbat they would not have sufficiently fifty or sixty square miles of watershed. It was 72 Work upon the gorge is still in progress. Stationary 
relieved the extra flood to have prevented the water feet bigh and 900 feet long, and formed a lake tbat engines are in use to draw out tbe logs and heaviAr 
from rising to the top of the 'dam. Moreover. the held 480,000,000 cubic feet of .water, or about 3. 600,000.000 masses, large blasts of dynamite are applied to loosen 
spillway was obstructed by a bridge, fish screen. and gallons. ' It. has been spoken of as tbe largest arti- the debris, and experienced loggers or raftsmen have 
other obstacles whicb still further interfered with tlJe ficial lake in tbe United States. but it was exceed- proved of much help from tbeir skill in handling float
outflow. The water began to pour over the crest, ed in size by the reservoirs formed by the following ing timber. C orpses in an advanced state of decom
probably lowest at the center. The water pouring dams : position are still found, over thirty baving been dis
over the crest cut away the earthwork with greater Croton dam,  in New York-434 feet long. 284 feet covered upon a single day last week. As fast as the 
rapidity. owing to its inferior cQDstruction; At every being of , masonry and tbe remainder of earth. The remains of animaJs are extricated . they are burned 
instant gaining strength, the great crevasse was soon height is about 40 feet. TIle foundation of the dam upon the sbores. A number of steam fire engines are 
made, and the lake emptied itself, with the disastrous consists of two lines of stone-filled cribs. with 10 feet on the ground, and 'have been utilized in pumping 
results known to all. Had the spillway been of of concrete between ' them. The down-stream face is out the cellars. 
adequate size, tbe dalD would bave remained intact. curved, and -faced with granite. A small crib dam 300 The Pennsylvania railr08.d bad about 3 miles of its 
and no life would bave been lost. ' 

, 
feet below forms a basin, wbich, serves as a cusbion to roadbed washed away or buried beneath the debris. 

The dam was orii:rinally built under the supervision, break the faJJ of tbe water. The back of the dslD is On tbe 13th of June, two, weeks after tbe disaster, tbe 
of Mr. ' Wm. E. Morris, 'now deceased, who was principal filled with eartb. Impounds 5,000;000,000 gallons; Urie was again 'open and trains were running through 
aesistant englneer of the Pennsylvania State ca.Dals. Sweet 'Water dam, in Na.tional; . Cal.-Rubble ma- to Pittsburg : and · the West. The erigines carried 
He had direct superintend'ence of tbe western di�i8ion. soIiry in Portland cement ; 98%, feet high, 46 feet thick away in " the destruction of the Conemaugh round 
(,Hn. ' Jaa. N. Moorhead, also decea.88ti, was constructijlg at bOttom ,' and 1-2 -feet · at top. , .of '  curved ·  type" with house welle consolidation , engines, and very heavy. 
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None were carried less than 100 feet, some were trans 
ported 1,200 feet. and perhaps farther. Nearly twenty 
engines were scattered thus in all directions. Mr. 
McHenry, of the Cambria Iron Works, states that he 
saw an engine carrierl past that for an instant ap
peared to be floating on the surface of the water 
thirty feet above the ground. This gives an idea of 
the power of the water moving down the valley at 

J,itutiff ., �mtri'Ju. 
such high velocity. For the excellent photographs 
herewith reproduced of the Bcene of the late disaster, 
we are indebted to the Dabbs photographic establish
ment, of Pittsburg. Pa. 

.. , . . .. 
The Polarillcope all a Thermometer. 

The polariscope has recently been applied in France 
to determining the temperature of incandescent iron 

and other metals. - The color of a glowing mass of 
metal varies according to its temperature, and a ray 
of the light when polarized is rotated by a plate of 
quartz to a degree dependent upon the color. The 
degree of rotation is measured by the polariscope, and 
an empirical scale of temperature is thus obtained, 
which has been found very useful and reliable in me
tallurgical operatiollS_ 

THE JOHNST-OWN . DISASTER-VIEW 'ON ELM - STREET.-[From a photogra,ph .J 

THE J'OHNSTOWN DISASTER�VIEW ON' M:AIN' STREET.:-rFrom a photograph.] 
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GranUe. 

The essential components of the true granites are 
quartz and potash feldspar. Although the essential 
minerals are but two in number, the rocks are rendered 
complex by the presence of numerous accessories which 
essentially modify the appearances of the rocks, and 
those properties render them of importance as build
ing stones. These additional minerals are either pre
sent in such amount as to be conspicuous and to 

exercise an influence upon the appearance and struc
ture of the rock, when they are called characterizing 
accessories, or they are present in such small amount 
as to be invisible to the naked eye, when they are 
called microscopic accessories. If all the minerals which 
by careful examiuation have been found in granites 
should be considered as constituents of the rock, then 
the latter would appear as very complex. At least 

two·thirds of all the known elements exist in granitic 
rocks, and the number of minerals that are liable to 

be present in special cases is very large. 

The following list does not include all of those miner
als which have been identified in this rock, for many 
have been found under circumstances which are so 
isolated that their occurrence is entirely exceptional. 
All of the minerals in this list are liable to be found at 
any time, and may therefore be considered as common 
constituents of the rock, although the presence of them 
al l together is not to be expected, and some of them 
may be present in such minute amount as to be of no 
practical importance. Any one of them, save the two 
essential constituents mentioned above, may be absent 
from an individual specimen or from a given locality ;  
and any one may be present in the specimens from a 
given locality in such amount 

·
as to give a character to 

the rock. Thus almost any one of those minerals 
which are given as m icroscopic accessories may assume 

the character of a characterizing accessory ; this is 
especially true of the iron oxides, which sometimes are 
present in such amounts as to become characteristic : 

Essential : 
Quartz. 
Feldspar. 

Orthoclase. 
Microcline. 
Albite. 
Oligoclase. 

Labradorite. 

Characterizing acces@oriee : 
Mica. 

Muscovite. 
Biotite. 
Phlo!(opite. 
Lepidolite. 

Hornhlende. 
Pyroxene. 
Epidote. 
Chlorite. 
Tourmaline. 
Acmite. 

:\1icroscopic accessories: 
Sphene. 
Zircon. 
Garnet. 
Danalite. 
Rutile. 
Apatite. 
Pyrite. 
Pyrrhotite. 
Magnetite. 
Hematite. 
Titanic iron. 

Decomposition products: 
Chlorite. 
Epidote. 
Uralite. 
Kaolin. 
Iron oxides. 
Calcite. 
Muscovite. 

Inclosures in cavities : 
Water. 
Carbon diOXide. 
Sodium chloride (salt). 
Potassium chloride. 

-Prof. G. P. Men'ill, in Gov. Report. 
. . . . .. 

The Elizabeth ThoDlplion Science Fund. 

The Elizabeth Thompson science fund, which has 
been established by Mrs. Elizabeth Thompson, of 
S tamford, Conn.,  " for the advancement and prosecu
tion of scientific research in its broadest sense," now 
amounts to twenty·five thousand dollars. As accumu
lated income is again available, the trustees desire to 
receive applications for appropriations in aid of scien
tific work. This endowment is not for the benefit of 
any one department of science, but it is the intention 
of the trustees to give the preference to those investi
gations which cannot ot.herwise be provided for, which 
have for their object the advancement of human 
knowledge or the benefit of mankind in general, rather 
than to researches directed to the solut ion of questions 
of merely local importance. Applications for assist· 
ance from this fund, in order to receive consideration, 
must be accompanied by full information, especially in 
regard to the following points : 

1. Precise amount required. 2. Exact nature of the 
investigation proposed. 3. Conditions under which 
the research is to be prosecuted. 4. Manner in which 
the appropriation asked for is to be expended. All 
applications should be forwarded to the secretary of 
the board of trustees, Dr. C. S. Minot, Harvard Medi
cal School, Boston, Mass., U. S. A. It is intended to 
make new grants at the end of 1889. 'I.'he trustees are 

1titutifi t �tutritau� 
for investigations on animal heat in health and disease ; 
$50 to .Toseph .Tastrow, Esq. , of the .Tohns Hopkins 
University, Baltimore, Md. , for investigations on the 
laws of psycho· physics ; $200 to the Natural History 
Society of Montreal for the investigation of nnder
ground temperatures ; $210 to Messrs. T. Elster and H. 
Geitel, of Wolfenbuttel, Germany, for researches on 
the electrization of gases by glowing bodies ; $500 to 
Professor E. D. Cope, of Philadelphia, Pa., to assist in 
the preparation of his monograph on American fossil 
vertebrates ; $125 to E. E. Prince, Esq. ,  of St. Andrews, 
Scotland, for researches on the development a.nd mor
phology of the limbs of teleosts ; $250 to Herbert 
Tomlinson, Esq. ,  of University College, England, for 
researches on the effects of stress and strain on the 
physical properties of matter ; $200 to Professor Luigi 
Palmieri, of Naples, Italy, for the construction of an 
apparatus to be used in researches on atmospheric 
electricity ; $200 to William H. Edwards, Esq. , of Coal
burg, W. Va. , to assist the publication of his work on 
the butterflies of North America ; $150 to the New 
England Meteorological Society, for the investigation 
of cyclonic phenomena in New England ; $25 to Pro

fessor A. F. Marion, for researches on the fanna of 
brackish waters ; $300 to Professor Carl Ludwig, for 
re�earches on musculal.' contraction, to be carried on 
under his direction by Dr. Paul Starke ; $200 to Dr. 
Paul C. Freer, for the investigation of the chemical 
constitution of graphitic acid ; $300 to Dr. G. Muller, 
for experiments on the resorption of light by the 
earth's atmosphere ; $300 to Professor Gerhard Kruss, 
for the investiga.tiou of the elementary constitution of 
erbium and didymiuin ; $50 to Dr. F. L. Hoorweg, for 
the tinvestigation of the manner and velocity with 
which magnetism is propagated along an iron bar ; 
$150 to Mr. William H. Edwards, to assist the publica
tion of his work on North American butterflies. 

. . . . .. 
The ForlDlI oC Leavell and their Ullell. 

Even the most cursory observer of vegetable l ife must 
have been often struck with the various forms of leaves. 
Why they should be so variously formed does not, how
ever, often suggest itself, though there is a reason for 
the special shape and texture of almost every leaf in ex
istence. Plants, such as grasses, daffodils, and others 
which usually grow in clusters, have generally narrow 
leaves growing upright, so as not to overshadow one 
another. Other plants, of isolated habits, have an ar
rangement of foliage which secures to themselves the 
space of ground necessary for their development. The 
daisy, dandelion, or shepherd's purse-which may 
mostly be seen in pastures-are examples of this. A 
circle of broad leaves pressed against the ground, form
ing what is known as a rosette growth, effectually bars 
the approach of any other plant and keeps clear from 
all other roots the space of ground necessary to its own 
nutriment. Floating leaves, and leaves of marsh plants, 
are usually of simple outline, for, having few competi
tors, they are not liable to get in one another's light. 
Submerged plants have mostly leaves of narrow seg
ments-the reason for which is not very well under
stood, though it is assumed by naturalists that it is for 
the purpose of exposing as. large a surface as possible, 
in order to extract the minute proportion of carbonic 
acid dissolved in a vast bulk of water. 

Leaves on the boughs of trees are often much divided, 
so as to fold easily, to prevent their being rent and torn 
by high winds, while the glossy surface of evergreens is 
intended to throw off rain and dew, which might freeze 
on them, and so cause inj ury to the tissues within. 
But the hairs on the surface of leaves are perhaps the 
most interesting t!tud y of all. With the aid of a micro
scope, the beautiful and systematic arrangement of 
these can be easily discerned, and their uses understood. 
On many plants there are glandular hairs, to catch or 
deter small creeping insects ; on others there are hairs 
set so as to act as effectively against young animals as 
a spike palisade against obtrusive boys ; on others, 
hairs which al"rest the drops of moisture and force them 
down the leaf-stalk, to moisten the earth about the 
roots ; while others are protected by a series of poisoned 
stings. The ord inary nettle is an example of this, and 
the beauty and ingenuity of its mechanism is truly 
wonderful. Each nettle hair is armed with a brittle 
and pointed siliceous cap, which breaks off in the 
wound ; and the poison is then able to flow out through 
a tubular hair, from a reservoir at its base. There is 
scarcely a form of leaf but is specia.lly modified by na
ture for some particular purpose, and the discovery of 
this purpose is  a source of very pleasant and profitable 
study to young naturalists.-H01·ticultu1'al Times. 

disinclined, for the present, to make any grant exceed- • • • •  • 
in� five hundred dollars. Preference will be given to The Manchellter Ship Canal. 

applications for smaller amounts. The following is Some interesting statistics were lately given by Mr. 
the list of grants made : $200 to the New England Me· Alderman Bailey, one of the directors, with reference 
teorological Society, for investigation of cyclonic move- to the progress of this work. He stated that 15� 
ments in New England ; $150 to Samuel Rideal, Esq. , million tons of earth and rock had been excavated, and 
of University College, London, England, for investiga- that 28 million tons more remained to be removed. It 
tions on the absorption of heat by odorous gases ; $75 was anticipated that the work would be finished in  
to H. M. Howe,. Esq. , of Boston, Mass. , for the investi- two years from 1st  of  .T anuary next. There were on 
gation of fusible slags of copper and lead smelting ; I the works 183 pumping engines, 82 steam navvies, 5,000 
$500 to Professor .T. Rosenthal, of Erlangen, Germany, wagons, 158 locomotives, and 116 steam cranes, and in 

a few months 15,000 men would be employed. He 
further gave some particulary; as to the cost of haulage 
of one ton, which was stated to be 6d. per mile on t.he 
highways, 2d. on the railways, 1 ·66d. per mile on the 
Leeds and Liverpool Canal, 1-116d. per mile on the Aire 
and Calder Navigation, and between New York and 
Liverpool about 1-30Od. per mile. 

• • • • • 
Natural Gall In the Manufacture oC Steel. 

The process of .Tames .T. McTighe, of Pittsburg, for 
manufacturing steel is applicable to the production of 
the various grades thereof, from the soft kinds used for 
sheets and rails to that employed in the production of 
tools, needles, surgical instruments, etc. 

He describes the process as follows : It has commonly 
been held that the brittleness of iron or steely irons is 
due, according as the iron is hot or cold, to the presence 
of an excess of sulphur or phosphorus. Discarding this 
theory, and assuming that the " cold-shortness " or 
" red-shortness " of iron or steel is due principally to 
an admixture of oxide of iron, I have devised a new 
met.hod or process of manufacturing carburized iron, 
according to which, even though both sulphur and 
phosphorus be in excess in the metal, it is exceedingly 
ductile when of the soft variety and having the quali
ties demanded in st.eel intended for widely different 
purposes. 

Hitherto in the manufacture of ordinary steel of low 
grades-such, for instance, tI.S is used for rails, boiler 
plate, etc.-it has been customary to desiliconize and 
decarbllrize molten cast iron by blowing air over or 
through it. It is an acknowledged fact that this air 
leaves an oxide of iron mixed with the mass. 

My invention has for its object to rid the entire mass 
of iron of all this injurious oxide as well as to rccarbu
rize it to the req uired degree, as also to purify it by the 
extraction of phosphorus, sulphur, etc. ; and to these 
ends my invention consists in the combination of two 
processes-the one being the treatment of any kind of 
molten ferric compound, usually called " cast iron, "  by 
air or oxygen for the purpose of desiliconizing, decarbu· 
rizing, and oxidizing the other being the, treatment of 
t.he same after the first step by commercial marsh gas, 
commonly known as " natural gas." 

The first process need not be described, as it is prac
ticed now in a variety of ways, and is well known to 
commerce as the " Bessemer " or " Siemens-Martin " 
method. 

The second process consists in forcing natural gas 
through or over the bath of molten iron produced by the 
first process. The rationale of this second process is as fol
lows : The gas disassociates the instant it comes in con
tact with the molten iron, as it always does in the pres
ence of great heat, the carbon and hydrogen both assum
ing the nascent state. Carbon having in the presence of 
heat a great affinity for oxygen, deoxidizes the oxide of 
iron existing in the mass, thus producing a certain 
quantity of heat calculated to keep the mass in a molten 
condition. Hydrogen, on account of a similar affinity, 
assists in this reaction and result, and the twofold pro
duct-carbonic oxide or acid and hydric oxid&-passes 
off as wa8te, the developed heat eff-ectually preventing 
the chilling of the mass in the converting vessel. Sim
ultaneously a further quantity of nascent hydrogen 
combines with portions of the sulphur and phosphorus, 
and forms, respectively, sulphureted and phosphureted 
hydrogen, which pass off as yapors, thus further purify
ing the product. It is also probable that a portion of 
the nascent carbon will unite with some of the sulphur 
to form bisulphide of carbon-another vapor that is at 
once carried off. A certain quantity of the nascent car
bon unites with t.he molten mass of iron to form steel, 
which will be of high or low grade, according to the 
duration of the required described reaction. 

The special features in the use of natural gas are : 
First, its entire freedom from elements which might 

prove injurious to the steel, especially sulphur and 
phosphorus. This feature is not found in any gas made 
from any kind of coal. 

Secondly, in the comparatively low amount of carbon 
it contains, it being almost entirely marsh gas. 

All other gases made from petroleums, oils, fat, f'tc. , 
are very rich in ca.rbon. When such carbons are 
brought into contact with molten iron, the amount of 
carbon disassociated by heat is so great as to chill the 
mass at once or leave flakes of uncom bined carbon dis 
tributed throughout the mass, which, when the iron is 
rolled into thin sheets, appear on the surface and ef
fectually prevent its being properly galvanized or 
tinned. The percentage of nitrogen and free hyd rogen 
shown by some analyses to be in natural gas obviously 
diminishes the risk of producing such carbon flake. 

By the use of natural gas a practical and cheap sub
stitute is obtained in place of the expensive spiegel iron 
heretofore adopted, and a fine quality of excellent steel 
of any desired grade is obtained economically and com
mercially, the same furnace producing, as desired, rails 
or plate, or sheet or razor, or wire, or ca8t or malleable 
steel, a result heretofore never hoped for. These various 
grades of steel will follow the varying amounts of car
bon allowed to combine with the molten iron, and they 
can be in practice regulated with the scientific precision 
of chemistry. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appllance •• 

CAR AXLE Box. - Ed ward Leslie, 
Orangeville, Ontario, Canada. The hearing herein pro

vided for is adapted for the standard box, the angular 

motion of the axle being allowed for, while a narrow 

bearing brass can be u.ed, which is properly supported 

at the npper part, a flat key fitting into the casing pro

vided with a central aperture, while an intermediat.e 

plate is held on the nnder side of �he key with a cir
cular off.et fitting into the apertnre of the key. 

CAR PLATFORM.-Robert S. C. Fuller, 
New York City. An auxiliary platform, capable of in· 
dependent movement, is pivoted on the rigid platform 
of the car, whereby, when the cars are coupled, the 
platform of one will meet that of the oppo.ing car. the 
platforms remaining in contact throul!hont their width ' 
irrespective of the curve. of the road, while a Irate 
folding at the .ide of the car may be opened to extend 
from one car to the other parallel with the onter sill of 
tl:.e platform. 

CAR PUSHER. -Joseph C. Chrisman, 
Sewell Depot. West Va. This device 18 intended es· 
pecially for pu.hing cars in coal mines, as well as fcr 
other u.es, and has a base formed of two foot sections 
adapted to slip in one direction along the rail, and to 
clamp against any reverse movement, a .lide bar beinl! 
connected with one of the sections and .liding through 
the other, with levcr connection. between the latter 
section and the slide bar and a push bar or rod. 

TRACK PLOW.-Edward. Leslie, Orange· 
ville. Ontario. Canada. This is an ice or snow plow 
de.igned to loo.en any hardened snow or ice im· 
mediately next to the track, and having a lIanger 
mechanism to remove snow or ice in proximity to the 
inside of the rail an

'
d di.charge it a sufficient distance 

-'from the track to prevent its falling back. 

Electrical. 

BRUSH HOLDER FOR D Y N A M O S. 
Walter S. Bishop. New Haven, Conn. Thi. i. a simple 
and efficient device for holding the bru.h In the po.i
tion of use with a light and uniform pressure, the bru.h 
being rendered adjustable in the holder by a positive 
• crew movement, the bru.h-holdine; arm being pu.hed 
forward into contact with the commntator cylinder by 
a spiral spring. while there is an adjusting screw for 
moving the brnsh backward and forward through the 
bru.h socket. 

ELECTRICALLY CONTROLLED ENGINE. 
-James E. Byrne, Brooklyn, N. Y. This invention 
relate. to a hydraulic engine operating in connection 
with sheaves and cables, the latter attached to a car or 
cage to move it u p  and down, and provides means 
whereby the controlling valve is operated by electricity 
from the car instead of by hand power, and al80 for 
antomatlcally reversing the car switch when the car 
reaches its upper or lower limit. of travel. 

Mechanical. 

ANTI-FRICTION BEARING. - Bethuel 
G. and George H. Handy, Monroe. N. Y. This is a 
roller bushing for sheaves in which there i. a rotary 
tubular box within an outer casing. and a series of 
roller. jonrnaled in the box parallel with it. axis, the 
faces of the rollers contacting with the inner side of the 
ca.ing, and there being a space between thl' outer .ur
face of the bQx and the rollers to prevent frictional 
contact. 

PIPE TESTING MACHINE. - Michael 
Sexton, New York City. This invention provides for 
the use at each end of the pipe to be te.ted of a frame 
carrying a clamp screw with a packed head, one of the 
two clamp heads being provided with a testing lIuid 
inlet, whereby water, Bteam, air, or other lIuid may be 
forced into the pipe from a compres.ing apparatus, at 
any desired pressure, to discover sand or blow hole., 
splits. etc. 

WATER WHEEL. - James T. Rohm, 
Locn.t Grove, Pa. , Mounted in a closed casing is an 
upper horizontal rimless water wheel, having inclined 
bucket., and a lower horizontal water wheel hav. 
ine; oppositely inclined buckets, with a surrounding rim 
extendinlt upwardly and inclosing the other wheel, the 
opposite rotary motion of the two wheels being trans· 
mitt,ed in one direction to a gear wheel. 

LEVER FOR LOOMS.-Joseph A. Evans, 
PhiladelphIa, Pa. Thi. is a shuttle-box-operating lever 
designed to improve the box lever of a power loom 
adapted for weaving fancy fabrics by making the lever 
in two parts and jointing it to work as freely a. a .olid 
lever, yet yield at the center to permit both ends to go 
np, should the plnnger be arre.ted in it. upward move· 
ment from the anchor wings becoming locked. 

SPRAY CYLINDER FOR PA.PER MA

CIDNEs.-Granville D. Crance, Valatie. N. Y. Thi. in
vention covers a spray cylinder cleaner in which the 
cylinder has an exten.ion at one end and a discharge 
pipe at the other, a rod with a handle IItting in one end 
of the cylinder, while at the other end of the rod i. a 
swab, which is to be reciprocated in the cylindt'r for 
readily cleaning it. 

A gricultu ral. 

DISK HARROW. - George T. Booth, 
Christchurch, New Zealand. This invention provides 
means for securing the disks more firmly on the bolt or 
axle, to prev6nt excessive wear and tear, and also to 
regnlate the pressure pf the disks on the Boll, and 80 
th It the pre •• nre may be transferred to the onter or 
inner end of the di.k bar, while wheels and axles are 
provided, so that the disks may be carried well clear of 
the gronnd while traveling. 

COTTON HARVESTER. - Richard H. 
. Purnell, Rosedale, Miss. This is a machine for picking 
. cotton from the row. of plants in the lIeld. a principal 
object being to prevent the team from knocking ont the 
ripe cotton, for which the pickmg box HI made to 

Jeitutifi e !mtrieau. 
operate at two rows distant froLl the team, so that there 
will be between the team and the row of cotton being 
pIcked a r�w of picked plantA, thns saving great waste. 

HAY RAKE AND BALING PRESS. 
John A. Hooton and Gilbert L. Wiard, Atkinson, Neb. 
This invention cover. a combined machine.of a hay rake 
and double baling press, with elevator, longitndinally 
extending baling boxes with alternately operating 
plungers. and a feeder delivering; alternately into the 
boxes, taking up the hay from the swath, baling it, and 
dropping the IInished bales in the lIeld. 

' 

niacellaueoua. 

STAMP CANCELER. - Benjamin Sum
mers, Petersburg, Penn. This canceler has a main 
plate with a handle and parallel cheek piece. in com
bination with a tumbler, to which a rod is connected, 
blocks being held in ways between the cheek pieces 
and connected to the tumbler, whereby the down thrust 
of the handle will move the blocks in a .traight line 
between the cheek pieces. 

GRATE. - Salvatore J. Buzzini, New 
York City. This invention relates to grates for .tove., 
ranges, etc . ,  the grates being made to reciprocate or 
shake preferably in straight horizontal directions to 
free the grate and. fuel from ashes, and to swing to one 
side to dump the content. of the lire box, the invention 
covering varions novd arrangements and combinations 
of parts. 

COATING PApER. - George Manahan 
and H�nry Gade, 'l'!ew York City. This invention 
covers an apparatus for applying to one side of a web 
compositions · of various kinds in a lIuid form. pro
vision being made for the required varying amount of 
the acting .mearing surface, and the apparatn. being 
mainly intended to be used In applying a preservative 
and weather proof composition to a web of papel for 
makinlt sheathing or building paper. 
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The charge fur In86f'tion under tlu8 head i8 Otae Dollar 
a line f� �ach in86f'tioo ; o.fx!Ut eight words to a line. 
Ad'llerti8ement8 must be rtee;ved at publica/ton office 
as early as ThuI'8day llwrning to aPlMa1' inntlflJt i8sue. 

Patent No. 394,707, Dec., 1888, portable bnrglar, door. 
and window alarm, for sale 8S a whole. Moulds, pattern, 
tools, etc., are ready. Write to J. L. Mikieh, Houston, 
Texas. Sa.mples, 50 cents apiece. 

Special facilities for mannfacturing light m.achinery, 
hardware, and novelties. Stamping, presswork, punches, 
die •• and special teols. Corre.pondence invited. Rocka
way Manuf. Co .• Rockaway. N. J .  

For the be.t Hoisting Engine for all kinds o f  work, 
address J. S. Mnndy, Newark, N. J. 

Gnild & Garrison , Brooklyn, N. Y., mannfacture 
steam pumps, vacuum pumps, vacuum apparatus. air 
pumps. acid blowers, filter pre�s pumps, etc. 

Engineers wanted to send their addre@.es 8nd receive 
free a 25 cent book. U Hints and 8uKge�tions for Steam 
User •. " Lord & Co . •  ll S. 9th St., Philadelphia. Pa. 

For the latest improved diamond prospecting drills, 
addre.s the M. C. Bullock Mfll. Co., Chic8ll0. Ill. 

--Ball Engine.--
Antomatic cut-off. Ball Engine Co., Erie, Pa. 

Presses & Die •. Ferracute Mach. Co., Bridgeton, N. J. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will s .. nd their pamphlet, de.cribing water work. m .... 
chlnery. and containing report. of tests, on application. 

Screw machines, milling machines, and drm presses. 
E. E. Garvin & Co., I,aight. and Canal Street., New York. 

Needle .Iot screens and all kinds of mining screens. 
Robert Altchl.on Perforated Metal Co .. Chicago, Ill. 

Drop Forgings. Bronze ForglDgs. Upward of 3,000 
dilferent article •. Billings & Spencer Co., Hartford, Conn. 

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

Bureau or similar article of manufacture, Kather-
man & Folk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IJ5,I66 

Bnrner. See Gas burner. Hydrocarbon ' burner. 
011 burner. 

Button, P. A. Raymond . . . . . . . . . . • . . • • • . . • . . . . . . . . . .  405,179 
Cable grip, G. A. Carreras . . . .  ' "  . . . . . . . • • . . • . . . . . . • . . .  ' 406.145 
Cable roads, slot rail for, M. M. Suppes . . . . . . . . • . . . .  406.281 
Calendar, C. K. Hamilton, Jr . . • . • . . . . . . . . . . . . . . . . . . .  405,160 
Car couplinll, R. J. Edwards. . . . . . . . . . . . . . . . . . . . . . .  406,085 
Car coupling, Greenway & Strickland . . . . . . . . . . . . . .  404.967 
Car check. J. M. De Witt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4Ot.90 1 
Car gate, N. F. Mathew.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.919 
Car heatirill appan.tus. J. F. McElroy . . . . . . . . . . . . .  404.927 
Car beating apparatus, P. L. McGovern . . . . . . . . . . . .  405,112 

Car platform, raHway. R. S. C. Fuller . . . . . . . . . . . . . . .  405.025 
Car pusher, J,\ C. Chrisman . . • . • . . • . . . . • • • . • • • • • • • • • • 405,012 

Car replacer, R. W. Africa . . . . . . . . . . . . . . . . . . . . . . . . . .  405.1j3 
Car, .tock. M. D. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,10'1 
Car windows, smoke and dust fender for, Waller 

& Carl.tedt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,000 
Cars, alarm signal for cable and electric railway, 

Pfingst & Bemi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.981 
Cars, safety extinguishing attachment for heating 

and illuminating apparatus for railway. R. T. 
Smith . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  404,8'!b 

Cars, steam heating system for railway, J .  F. 
McElroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404,926 

Carding machines. etc., cylinder for, G. O. Wick .. 
ers . . . . . . . . . . . . . . . . . .  . .  . . . .  . .  . .  . .  . . . .  . . .  . . .  . . . . . .  40.5.2.3' 

Carpet stretcher, Moylan & Griemsmann . . . . . . . . . . 405,171 

r.arpet .weeper, W. J. Drew . . . . . . . . . . . . . . . . . . . . . . . . .  40.',084 
Carriage bow. G. L. Cranda\ . .  . . . . . . . . . . . . . . . . . . . . . . . .  401.900 
Carriage brake. baby. I. Levy . . . . . . . . . . . . . . . . . . . . .. . .  405.041 

Carriage curtain knob, F. A. Neider . . . . . . . . . . . . . . . .  4l»,928 

Carria�es, prop block washer fOf, A. Searls . . . . . . . . 4{K,989 
Carrier. See Cash carrier. Cotton carrier� 
Cart, road. F. H. Bonl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '05,07' 
Cart, road, J. W. Coombe . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,081 
Cart, .prlng, L. E. Walberg . . . . . . . . . . . . . . . . . . . . . . . . . .  40.5.19,1 
Cartridge loader, A. Euston . . . . . . . . . . . . . . . . . . . . .. . . . . 406.152 

Cartridge .heIls, device for uncapping and recap-
ping. N. M. Muzzy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404,855 

Case. See Latch case. Show CRse. 
Ca.h carrier. W. H. BiIllnll . . . . . . . . . . . . . . . . . . . . . . . . . . 404.887 
Cash carrier, E. P. Zerbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404:,943 
Ca.h carrier, Zerbe & Church . . . . . . . . . . . . . . . . . . . . .. . .  404.944 
Cash carrier., adjustable curve for. F. S.  Churcb .. 40l,800 

Ca.h relli.ter. W. C. McGill . . . . . . . . . . . . . . . . . . . . . . . . . .  405,111 
Casting chill ring •• apparatus for. H. Jlirkholz . . . . 404,8'1S 
Ca.tinll chill cori-ullated rolIer., apparatus for. H. 

Birkholz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404,889 
CastinJ,{ machine, imwt. W. R. Hinsdale . . . . . . . . . . . . .. m,ntO 

JUN E  NUnBER.-(No. 44.) 
Investigate Edson'. Recording Steam Ganges. Savecoal, Centering device. J. A. PainLer . . . . . . . . . . . . . . . . . . . . . .  404,8,0!\ 
etc. Write for pamphlet. J .  B. Ed.on, 86 Libertv St., N.Y. Centrifullal separators, m .... ris for lnbricating. F • 

TABLE OF CONTENTS. 
Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,212 

Friction ClutchPulleys. The D. Fri.bie Co., N.Y. city. Chair. See Beach chair. Foldinll chair. Opera 
1. Elegant plate in colors, showing elevation in per· 

spective and 1I00r plan. of a lIeld stone resi
dence, costing about nine thousand live hundred 
dollars. Page of details, etc. 

Veneer machines, with latest improvements. Farrel 
Fdry. and Mach. Co .. Ansonia. Conn. Send for circular. 

Tight and Slack Barrel Machinery a "pecialty. John 
Greenwood & Cc .. Roche.ter, N.Y. Sea illu •. adv., p. 2S. 

2. Plate in colors of a cottage costing three thonsand 
Rotary veneer ba.ket and fruit package machinery. 

two hnndred dollars. Perspective elevation, 1I00r 1. E. Merritt Co., Lockport, N. Y. 
plans and details. 

3. Engraving of the new Federal bnilding to be Planing and Matching Machines. All kind. Wood 

erecled at Worcester, Mass. Cost two hundred 
Working Machinery. C. B. Rogers & Co .• Norwich, Conn. 

and fifty thousand dollars. Rollstone variety lathe-bores, beads, and turns at the 

4. A cottage of moderate cost lately erected at Bed- same time. RoII.tone Machine Co., ]'Itchburg, Ma ••. 

ford Park. New York. Perspective ' and 1I00r Manufacturer8 Wanted at Lyons, N. Y. 5 railroad., 
plans. canal ; low taxes, rents, fuel, and labor. Address Secre .. 

5. Plans and perspective of a convenient stable 
'
tary Board of Trade. 

erected at Bedford Park, N. Y. ilf"'Send for new and complete catalogue of ScientIllc 
6. A handsome rcsidence lately erected at Chatta· and other Book. for sale by Munn & Co .. 361 Broadway, 

nooga, Tenn .• from de.igns by Blotherwick & New York. Free on appllcation. 
Penn, architects. Cost ten thonsand dollars com· 
plete. Plans and perspective elevation. 

7. A re.idence at Florence, Northampton, Mass. INDEX OF INVENTIONS 
Cost ten thonsand dollars complete. Per.pective 
and 1I0or plan •• 

S. Engraving of a half-timbered house at Chester, 

England. 

9. View and plans of a line bam lately erected near 

Providence, R. I. 
10. A modem residence at Belle Haven Park, Green

wich, Conn. Perspective and 1I00r plans. 

11. A handsome honse in the colonial .tyle lately 
erected at " Renolds Terrace," Orllnge, N. · J., 
at a cost of IIfteen thou.and dollar. complete. 
Chas. A. Gifford. of London, architect. Per
spective elevation and 1I00r plans. 

12. A cottage at Bedford Park, New York. Co.t eight 
thonsand IIYe hundred dollars. , Plans an� per
spective. 

13. Engravings of the great Eiffel tower at the French 
exhibition. 

14. St. Cloud Prebyterian Chnrch, Orange, N. J. 
Potter & Robert.on, architects, New York. Per
spective elevation and lIoor plan. Cost seven 
thousand five hundred dollars. 

15. Miscellaneous Contents : Brick piers. - Home 
decorations.-Delight. of color.-Foundations in 
allnvial deposits.-Portland cement and sea water. 
-The effect of moi.ture on wood.-The weeping 
larch, ilIustraled.-Nashville's e.timating rules.
Selected lumber.-The .cience of dry rot.-Sewage 
a protection against the teredo.-Ornamental 
borders, witb illu.trations.-Hot air V8. steam.
The new Catholic cathedral at Pekin.-Advantage 
of sanitary measures.-Which are the hardwood.? 
-An ideal living room.-A water motor for ele
vators, iIlustrated.-Granite rust. - Ventilating 
grates. illustrated. - F'rench building laws. 
Mahogany.-Arti.tic wood work, with iIIu.tra
tions.-Stain. for mortar and pla.ter.-An endnr
ing tin roo f.-Wood IIlling 'and IInishing.-Shell 
lI.h marble •. -Fire·resi.ting ceiling • • 

The Scientific American Architecte and Builders 
Edition is i.sned monthly. $2.50 a year. Single copies, 
1!5 cente. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, prlicti. 
cally. II large and splendid MAGAZINE OF ARCHITEC· 
TURE. richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
example. of Modem Architectural Constrnction and 
allied sn bjecte. 

The Fullness, Richnll8l!, Cheapness, and Convenience 
of thi. work have won for it the LARGEST CIRCULATION 
of any Architectural publication In the world. Sold by 
All newsdealers. 

lIlUlm' & CO .. l'u:BLI8HEBI. 
881 Broadway, New York. 

For _h.lch LeUera Patent of the 
'United Statea were Granted 

June 11,. 1889, 

&ND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patent •. ] 

Adding machine. D. E. Felt . . . . . . . . . . . . . . . . . . . . . . . . . .  405.024 
Air coolinll apparatus. J. I,. Wood . . . . . . . . . . . . . . . . . . 405,OM 
Air engine, J. S. Baldwin . . . . • • . . . . . . .  , . . . . . . . . . . . . .  404.818 
A.nlmal trap. A. Brawn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.,,006 
Anvil and sW8lle. J. H. Ur.chel . .  . . . . . . . . . . . . . . . • . . . .  40.'>.191 
Asbe.tos. trMting, B. E. Church . . . . . . . . . . . . . . . . . . . . 405,201 

A •• ortlng machine. Gooding & I,add . . . . . . . . . . . . . 404.004 
Automatic .prinkler, J. CI .. pp . . . . . . . . . . . . . . . . . . . . . . 404.897 

Axle box, car. E. IoIes1ie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,040 
Back b .. nd pad, G. W. Moores . . . . . . . . . . . . . . . . . . . . . . .  404,92.3 
Bag. See Paper bag. 
Bag lock, C. Reinl.ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.119 
Baker's peel, G. A. Naumann . . . . . • . . . . • . . . . . • • . . . . . •  405,046 
BaIlnll press. F. W. Anderson ....................... 404,815 
Balioll pre ••• J. H. Howard et al . . . . . . . . . . . . . . . . . . . . 401,972 
Band cutter, C. H. Hill . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  404.840 
Bar. See Binding bar. Exerci.ing bar. Stretcher 

bar. 
Battery. See GalvaniC battery. Secondary bat · 

tery. 
Beach chair, C. E. Koechllng . . . . . . . . . . . . . . . . . . . . .  40.';.0;38 
Bearlnll, anti-friction, B. G. & G. H. Handy . . . . . . . .  405.0'\1 
Bed pan, M. Riker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4O.j,182 
Bellows. O. Kullbom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.103 

Binder or IIle for documents. P. Garton,.et al . . . . . .  406.026 
Bindinll bar. J. T. Richardson . . . . . . . . . : . . . . . . . . . . . . 401,865 
Bit. See Drill bit. 
Bllnd stop, M. B. W es.on . . . . . . . . . . . . . . . . . . . . . . . .  . . .  404.998 
Boller. See Steam boiler. Wash boiler. 
Boiler, M. E. Irving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.912 
Boiler front 'and 8ettlng� H. L. Beach . . . . . . . . . . . . . .  404,821 
Boiler .tay, H. Schaubel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.227 

Boiler tube fa.teninll. H. Scha'lbe\ . .  . . . . . . . . . . . . . . .  405.225 
Boller tubes, fasteninll, H. Schau bel . . . . . . . . . . . . . . . 405,226 
Bol.ter sprinll, H. Van Andale . . . . . . . . . . . . . . . . .. . . . .  4Ob.I92 

Bolt and nut, A. M. Brainard . . . . . . . . . . . . . . . . . . . . . . . .  404,95:1 
Bolt threadlnll machine. A. Wood . . . . . . . . . . . . . . . . . . 405,236 
Book. blank, N. H. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.817 
Bo.om pad. S. Wheeler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.881 

Bottle stopper, T. B. Howe . . . . . . . . . . . . . . . . . . . . . . . . .  406.os., 
Box. See Axle Iiox . . Fruit box. Letter box. 

' 

Box binder, 'metallic, F G. John.on . . . . . . . . . .. . . . .  404.11'2 

Brake. See Carri8lle brake. Wallon brake. 
Brakes. 'enlitneer'. cock for air, G. A. Boyden . . . . .  4OIi,1117 

Briok. bnrnlpg, J. C. A i,derson . . . . . . . . . . . . : . . . . . . . . .  4OIi,066 
Brick mB,?�, B •. Owen . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 4Ot857 

Bridge �' lb'aw, M. H. Long . . . . . . . . . . . . . . . . . . . . 406.0'2 

chair. 
Cherry .toner, P. H. Reibl.ch . . . . . . . . . . . .. . . . . . . . . . . . 405,118 
Cigar wrapping and rolling machine, C. W. 80 .. 

man . . . . . . . .  . .  . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,0'73 
Cleaner. See Grain cleaner. 
Clock, electric alarm, B. Dnbinski.  . . . . . . . . . . . . . . . . .  40.,.206 
Clock, electric alarm, W. E. I1adlock . . . . . . . . . . . . . . .  404.!lO8 
Clock. electric self'windlng, J. H. Gerry . . . . . . . . . . 40.5.089 
Clock pendulum, J. Werner . . . . . . . . . . . . . . . . . . . . .. . . . .  404.9:11 
Clock and coupling for barrel8. casks, etc., com-

bined, C. C. I,i nindoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404,918 

Cock. llauge. J. P. Strebig . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,129 
Coin-actuated receptacle, E. C. Jones . . . . . . • . . . . . .  , 30[,,215 

Colfee mill, r,. Drude . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  405,019 
Coffin fastener, S. A. Scofield . . . . . . . . . . . . . . . . . . . . . . . 404,8'/2 

Collar stuffing machine, C. Ewing . . . . . . • . . . • . . . . . . . .  405,023 
Conden.ing apparatus. C. C. Worthinllton . . . . . . . . . .  405.H2 
Conductor. und erllround, G. E. Tailleur . . . . . . . . . . . .  404,877 

Cooker. steam, 8chroyer & Penn . . . . . . . . . . . . . . . . . . . .  404.871 

Cooking nten.i1 .  1<'. H. Ferllu80n . . . . . . . . . . . . . . . . . . . .  4IJ5.087 
Coop, hen. E. Butterick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.'>.008 
Corset, L. J .  James . . .  . .  . . . • .  . • . .  . .  . . . .  • . . . .  . . .  . .  . . .  . 405,o.r. 
Cor.et, A. D. Nason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,11 ; 
Cotton carrier, R. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 404.99 

Coupling. See Car couplinl{. Thill coupling. 
Cultivater, M. V. De Witt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,204 
Cultivator, G. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 404,922 
Cultivator and cotton chopper, combined, A. H. 

John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  405,165 
Cultivator, band. H. C. Tubb • . . . . . . .  ; . . . . . . . . . . . . . . . 404.995 
Cupola or blast furnace. Hatbaway.& Stockinll . . . . 404.908 
Curtain pole, F. G. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  404,8U 

Cutter. See Band cntter. Milliog cutter. 
Dental plullller, A. J. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . 405,12a 
Derrick, L. S. Deming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.\082 
Digger. See Potato digger. 
Domino. C. M. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ro.1.l6 
Door, screen and' storm, WeisendanJ,{er & Ulrich . .  404,900 
Door •. roller for .Iidlnll, N. Clark . . . . . . . . . . . . . . . . . . 406.202 
Draullht equalizer. L. C. Harri . . . . . . . . . . . . . . . . . . . . . .  405,161 

Draullht 'prinl>:, E. L. Hilderbrand et aI . • • . • • • • • • • •  40.,.162 
D'rawer guide. D. W. Kendall . . . . . . . . . . . . . . . . . . . . . . . .  405,098 
Dredging machine, H. S. Brown. . . . . . . . . . � . . . . . . . . 4<»,891 
Drier. See Grain drier. 
Drill. See Grllin drill. Rock drill. 
Drill bit, J. Eagen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.829 

Drillinll macbine, electric. E. A. Sperry . . .  . . . . . . . .  405.187 
Dyeinll apparatu.;E. Wood . . . . . . . . . . . . . . . . . . . .  _ . . . .  405.141 
Dynamos, brush holder for, W. S. Bishop . . . . . . . . . .  405.002 
Earrings, mounting for, V. Gentner, J r . . . . . . . . • . . . .  4().'), 157 
Earthenware, C. C. GiJmfin . . . . . . . . . . . . . . . . . . . . . . . . . 405,028 

Electric Circuit, apparatus for indicatin� the 
.trenllth of the current i n  an , G .  Pfannkuche . .  404,860 

ElectriC circuit, fndicatina: the streneth of the 
current in an. G. Pfannkuche . . . . . . . . . . . . . . . . . . . 40',86 

Electric current generators, regulation of alter .. 
natinll, G. Pfannkucbe . . . . . . . . . . . . . . . . . . . . . . . . . .  404.85 

Electric machine. dynamo. O. P. JJoomis . . . . . . . . . . . 405,21 

Electric motor, startiDjZ and stopping device.rF.�A. 
Perret. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . .  . . . 406.223 

Electrical current generators, rellulation of alter" 
natinll, G .  Pfannkuche . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,17' 

Electrical distribution .y.tem, T. A. Edi.on . . . . . .  404.902 
Electric8I machines, dischar&,e device for, A .  

Schmid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,IU 
Electrically controlled engine, J. E. Byrne. 404.894. 405,010 

Electricity by secondary batteries. distributinJiC, 
W. W. Gri.com . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4Ol.968 

Electro .. maJ,{netic transmitter. J. T. Williams .. . . . .  405,194 
Electrode for electro·therapeutic body wear, H. 

P. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.176 
E levatiilll machine. J. Fl. Byrn e .  . . . . . . . . .  . . . . . . . . .  404.8\13 
Elevatlnll machine, electric. J. E. Byrne . . . . . . . . . . . 404,895 
Elevator. See Water elevator. 
Embridering and edginll machine, E. & R. 

Corn ely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . 4(Ja.1I 
Embroidering machine, E. & R. Cornely . . . . . . . . .. . .  405.11 
Eniline. See Ai� ' eniline. Electrically cont,rolled 

engi-;a�. �.JO'" pressure\ engi!le. R.ob:Lry. en" 
gine. Sieam emrine. 

Enlline 8hilt.� electric indicator for, J. C. R,cket· 
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.86'7 

Enlline shafts. electric signal for, J. C. Ricketson. 404,866 
Enllin ••• b .. i .. nced piston for .steam, W. J . 

Tbomas . : :  . . . .  : . . . • . . . . . . . . . . .  : . . . .. . . . . . . . . . . . . . .  4IJ5.132 
Engines, powder 11l1li boller for, O. &; H. 

Schneider. . . . . .  . . . . . . • . .  . . . . . . . . . . . . . • . . • . . . . . . . . . .  405,229 
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Eraser, blackboard, W. F. Jones . . . . • . • . . • • • . . • . . • .  405,096 
Excavatint;;, hydraulic, D. N. Long . . . . . . .• . . . . .•. . . .  W.852 
Exercising bar, S. S. Stockburger . . . . . . . . . . . . . . . . . . .  405,128 
Feed water heater. C. E. Ferreira . . . • • . • • • . • . . . . . . . .  405,154 
Ifeuce, J. D. Rodgers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,120 
Fence, barbed, Trevitt & Mouck. . . . . . . . . .  . . . . . . . .  404,879 
Fence machine, picket. E. Ransom. . . . • . • . . . . . . . . .  W.933 
Fence machine. wire, E. Hutson . . . • . . . . . . . . . . . . . . . .  406,09i 
Fence panel, folding adjustable, J. J. Ogilvie . . . . . .  W,856 
Fence pickets, machine for pOinting, C. B. Rice . . .  405,181 
Fence tiglitener, wire, E. Warner . . . . . . . . . . . .. . . . . . . .  404:.938 

File, letter, L. A. Merk . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  W,920 
\i'lIter beds, strainer for granular, J. W. Hyatt . . • .  41»,911 
Filter. water, Davis & Riddell . . . . . . . . . . . . . . . . . . . . . . .  41»,962 
Finger ring, L. L. Burdon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41»,9.56 
lI'ishing reel, II'. Carey (r) . .  " .  . . . . . . . . . .  . . . . . .  . . . . . . . .  11,006 
Flask. See Powder flask. 
Flax, apparatus for steeping, T. L. Henly . . . . .. . . . .  405.091 
Flooring, parquet or other, J. II'. Ebner . . . . . . . . . . . . 405.021 
1!'luid separator, T. J. Newsome . . . . . . . . . . . . . . . . . . . . . 405.017 
Fluids, apparatus for drawing effervescing, J. H. 

Walton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,135 
1I'ly catcher, C. )ll. K. Andersson . . . . . . . . . . . . . . . . . . . . .  404.946 
Fly fan. H. S. Brewington . . . . . . . . . . . . . . . . . . . . . . .. . . 41»,890 

Fly fan, C. II'. Wisloh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.063 
I!'odder binder, H. E. I!'airchild . . . . . . . . . . . . . . . . . . . . .  405,237 
Folding chair, Purdy & Sadgwar . . . . . . . . . . . . . . . . . . . .  405.117 
Folding chair or settee, H. J. Harwood . . . . . . . . . . . . 41»,836 
lI'ood compound, dessert, W. P. Clotworthy . . . ... . . 405,013 
Fruit box. V. Wheat. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4<».880 
Fruit gatherer. C. H. Curtis . . . . . . . . . . . . . . . . . . . . . . . . .  405,017 
Furnace. See Cupola or blast furnace. G as fur· 

nace. 
Galvanic battery, J. A. Barrett . . . . . . . . . . . . . . . . . . . . . .  405.196 
(J as burner. W. F. lI'olmer . . . . . . . . . . . . . . . . . . . . . . .. . . . .  W,8.'lO 
Gas burner, heating, S. I. ... Wiegand . . . . . . . . . . . . . . . .  405,139 
G as furnace, E. P. Reichhelm . . . . . . . . . . . . . . . . . . . . . .  405,051 
Gas generating apparatus. W. G. Bedford . . . . .. . . . . 4<»,836 
Gas lighting and extinguishing apparatus, auto-

matiC. N. H. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,126 

Gate. See Car gate. Water gate. 
Gate. Hyde & Dotterrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4<».973 
Gate, H. H. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.175 
Gate. E. F. Shellaberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4I»,\);;6 
G earing, COgged, W. Courtenay . . . . . . . . . . . . . . . . . . . . .  404,826 
Gears, machine for cutting spur and worm, G. B. 

Grant . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  405,030 
Glove package fastener. C. T. Bull . . . . . . . . . . . . . . . . . .  405,076 
Gloves, boxing. D. J. O'Sullivan . . . . . . . . . . . . . . . . . . . . .  40!,n29 
Grain, apparatus for tram�ferring, weighing, and 

deliverings bags of. W. E. Ferguson . . . . . . ... . .  405,083 
Grain binder. J. S. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,2():1 
Grain cleaner. B. P. Barney . . . . . . . . . . . . . . . . . . . .. . . . .  405,070 
Grain cleaning machine, J. LeaseI' . . • . . . . . . . . •• . . . .  405.168 
Grain drier, J. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  405,214 
Grain drill. P. P. Mast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41»,853 
Grain drill hoe, M. L. Kissell . . . . . . . . . . . . . . . . . . . . . . . .  401.845 
Grain, magnetic machine for removing mineral 

substances from. M. L. Mowrer . . . . . . . . . . . . . . . . .  405,045 
Grill or guard, metallic. N. Poulson . . . . . . . . . . . . . . . . .  41».982 
Grinding mill. Quenehen & Vansteenklste . . . . . . . . .  405,177 
Grip device, intermittent, W. H. Wild . . . . . . . . . • . . . .  405,140 
Guns, means for cbanging the center of gravity 

of, W. R. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41»,921 
Hammer and hatchet, combined claw. G. W. 

Simonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404,900 
Hammer, steam, J. H. Blake . . . . . . . . . . . . . . . . . . . . . . . .  405.0i2 
Harness, safety hook for. C. Smith . . . . . . . . . . . . .. . . . .  405,0i>5 
Harrow, disk, G. T. Booth . . . . . . . . . . . . . . . . . . . . . . .. . . . . 405,005 
Harvester. cotton. R. H. Purnell . .  . . . . . . . . . . . . . . .. . 40.';.1»9 
Harvester cutter bar guide, J. D. Norris . . . . . . . . .. . .  405,04:8 
Harvesters, header attachment for, H. Bryan •. • . .  404,954: 
Harvesters. twine attachment for. W. N. Dick . . . . 405,083 
Hatchway. elevator. Hooper & Petersen . . . . . . . . . . .  405,163 
Hay rake and baling press. combined, Hooton & 

Wiard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.034 
Hay rake. horse. J,. Kissner. . . . . .  . . . . . . .  . . . .  . . . . . . . . .  41»,846 
Heater. See Feed water heater. Tank heater. 
HOIsting apparatus for mines, S. Salmon . . . . . . . . . . .  41»,931> 

Hoisting mechanism, differential, G. } .. , Clemons .• 404,958 
Holder. See Paper roll holder. Rule holder. 

Sash holder. Tug holder. 
Hoof parer and trimmer. W. Conwell . . . . . . . . . . . . . . .  405.080 
Hoop. wire barrel, E. C. Gordon . . . . . . . . . . . . . . . . . . .  405,029 
Hot air register. side wall, C. S. Hood . . . . . . . . . . . . . .  405,092 
IIub band, W. L. Hawes . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  41».637 
Hub, vebicle wheel. W. L. Hawes . . . . . . . . . . . . . . . . .  41»,838 
Hubs. point band for vebiele. W. L. Hawes . . . . .. . . 41»,639 
Hydrocarbon burner, J. H. BuUard . . . . . . . . . . . .. . . . .  41»,955 
Ice or snow plow for railway tracks, E. Leslie . . . • .  405,039 
Indicator. See Speed Indicator. Valve indicator. 

Windlass indicator. 
Induction coil, F. H. Brown . . . . . . . . . . . . . . . . . . . .. . . . .  41»,822 
Inhaler. J. Rudolfy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41»,986 
Inkstand, J. J. Hoey . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  405.033 
Insulated electrical wIre, H. W. Johns. Jr . . . . .. . . . .  4<»,913 
Iron. See Sad iron. 
Ironing table, W. I. Carr . . . . . . . . . . . . . . . . . . . . . . ... . . . .  405,144 
Key. See Timepiece key. 
Knife. See Pocket knife. 
Kmtting m"chine, circular. Pepper & Davis . . . . . . .  4I»,!);l() 
Lactometer, A. L. Rousse . . . . . . . . . . . . . . . . . . . . . . . .. . .  41»,985 
Lamp, H. W. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.002 
IJftmp, incandescent, C. A. Backstrom . . • •  o • • •  0 • • • • •  4().&,816 
Lu.mp, oil, F. J. Allison . . • . . . • • . . . . • . • . . . . . • . . • • • •• • •  405,0b5 
Lamp wIck. tube. T. Langston . . . . . . . . . . . . . . . . . . . . . .  41».848 
Lamps, apparatus for the manufacture of fila" 

ments for incandescent, H. S. Maxim . . .  o • • ' "  405,289 
Lamps, manufacture of filaments for electric, H. 

S. Maxim . . . . . . . . . . . . . . . . . . . « . . . . . . . . . . . . . . . . . . . . .  405,170 
Lantern. Matthews & Ireland . . . . . . . . . . . . . . . . . . . . . .  405,106 
I,ast. A. K. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405.011 
J.atcb and lock combined, W. W. & F. P. Pursel .. 405,050 
Latch case, C. M. Burgess . . . . . . . . . . . . . . . . . . . . . . . . . . .  41».892 
Latch, gate. M. F. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  404,971 
Latch, �ate, G. C. Loar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41».974 
Letter box, W. D. Doremus . . . . . . . . . . . . . . . . . . •• . . . . .  404,828 
Ligatures, flexible receptacle for, R. W. Johnson. 4(U,84S 
Link. self,acting unlocking, W. F. �'Isher . . . . . . . . . . W,903 
Liquid transporting and measuring vessel, H. P. 

& S. J,. Barnhart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W,819 
Lock. See Bag lOCk. Registerin" lock. 
Lock. S. C. Harlan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41»,835 
Lock, W. H. Taylor . . . . . . . . . . . . . . . . . . . . . . .. . . . .  400.057. 405,131 
Locomotive or other engine, J. J .. ewis . • . • . . . . . . . . . .  405.104 
Loom positive shuttle moLion, C. B. Rumsey . . . . . . W.987 
Loom shuttle box operating lever, J. A. Evans .. . .  405.022 
Loom shuttle checkinliC and relieving mechanism, 

E. M. BaU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  405,069 
Looms. pile cutting apparatus for double pile 

fabriC, J. Oswald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,114 
Low pressure engine, H. Hasb . . . •• . • • . . • . • . • • • • • • . •  401,905 
Measure. liquid. D. Bothwell . . . . . • •  , . . . . . . . . . . . . . . . .  405,075 
Measuring machine, foot, E. B., 2d, & E. B. Stimp-

son, let. . . . . . . •• • • . .  . • .  . . . • . . . . . . . • .  . . .  . •  . . • .  . .••••• 4()(.,994: 
Medicine dispenser, J. Barnes . . . . . . . . . . . . . . . . . . . . . . 41»,950 
Mill. See Coll'ee mlll. Grinding mill. 
Miller exterminator, J. B. Woods . . . . . . . . . . . . . . . . . . .  W.942 
Milling cutter, A. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . .  4<»,940 
Mtning machine. electriC. E. A. Sperry . . . . . . . . . . . .  400,188 
Momentum of a train, device for indicating the 

measure of retardation applied to arrest the, 
W. H. Amold . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . ... . . .  41»,947 

Jcitutifi c �mtricau� 
Motor. See Water motor. 
Mower, J. H. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,238 
Mull', O. Ca�hler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,1)97 
Oil burner. hydrocarbon. F. W. Minshall . . . . . .. . . . . .  405.219 
Opera chair. D. Schustek . . . . . . . . . . . . . . . . . . . . . . .. . . . . 405.220 
Oven, drying, P. McArthur . . . . . . . . . . . . . . . . . . . . . . . . .  405,220 
Package head, I. J. W. Adams . . •  ' . . . . . . . . . . . . . . . . . . .  405,000 
Pad. See Back band pad. Bosom pad. 
Pan. See Bed pan. 
Paper bag. J. Arkell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,067 
Paper bag. soft tie, J. Arkell . . . . . . . . . . . . . . . . . . . . . . . .  405,068 
Paper coating apparatus, Manahan & Gade . . . . . . . .  405,1»4 
Paper machines, spray cylinder cleaner for, G. D. 

Crance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  405,015 
Paper roll holder, A. Q. Ross . . . . . . . . . . . . . . . . . . . . . . . . 405,121 
Paper tubes, machine for rOiling, H. O. Whitney .. 405.138 
Pencil tip, S. Kraus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,102 
Photograph print mounter, J. W. Allderige . . . . . . . .  W.814 
Photographs. mount for, R. H. L. Talcott . . . ... . . . .  405,130 
Pianos, repeating action for grand, A. T. Strauch 41».876 
Pipe testing machine. M. Sexton . . . . . . . . . . . . . . . . . . . . 405,054 
Pipes. safety cushion for water. A. Hattersley . . • • 4<»,9t19 
Planin� machine, E. F. Autenrieth . . . . . . . . . . . . . . . . .  41».948 
Planinlt machines, chip breaker for, J. Connell .. . .  405,Oli 
Platform. See Car platform. 
Plow. C. G. Buechner . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  41»,823 
Plow. double shovel. E. C. Burnett . . . . . . . . . . . ... . . . .  405.007 
Pocketbooks. etc., frame for, E. Oldenbusch . . . . . .  41».979 
Pocket knife, J. C. F. Schenck . . . . . . . . . . . . . . .  u . . . . . .  41»,870 
Potato digger. J .  H. Finkle . . . . . . . . . . . . . . . . . . . . . . . . . .  405,155 
Pottery jigger. P. Wilkes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41»,941 
Powder flask. F. J. Rabbeth . . . . . . . . . . . . . . . . . . . . . . . . 41»,932 
Power. See Water power. 
Power to steam vessels. system of applying. S. H. 

Timmons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4<».878 
Press. See Baling press. 
Printing and delivery mechanism, L. C. Crowell . .  405.016 
Printing, diaphragm to be used in stenCil, M. J. 

D. Carter . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,198 
Printing machine, F. H. Grote . . . . . . . . . . . . . . . . . . . . . .  405,159 
Printing machine, F. Kirsch . • . . . . . . . . . . . . . . . . . . • . . . .  405.099 
Printing machine sheet delivery apparatus. A. R. 

BarUau . . . . . . . . . . . .• . . . . . . . . . • . • . . • . . • . . . • . . . . . . . . .  41»,951 
Printi"g machine sheet delivery apparatus, G. P. 

Fenner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.153 
Printing machines, stop mechanism for web, L. 

C. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41»,95\J 
Printing macbinery, J. H. Buxton et al • • . • • • • •• . • • .  405.009 
Pump, E. Nell' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.172 
Pump. steam. N. J. Pritchard . . . . . . . . . . . . . . . . . . . . .. . .  405,116 
Pulley bushing, Clark & Keasey . . . . . . . . . . . . . . . . . . . . 41»,824 
Rack. See Wagon rack. 
Railway, electric, S. H. Short . . . . . . •• •• • • ••• . . . . .•••• 404,873 
Railway, suspended, J. Thomson . . . . . . . . . . . . . . . .. . .  405,059 
Railway switch. J. A. Du�"an . . . . . . . . . . . . . . . . . . . . . . . 405.020 
Railway switch. J. T. Richardson . . . . . . . . . . . . . . . . . .  41»,864 
Rake. See Hay rake. 
Reaping and mowing machines. apparai;.us for 

sharpening the cutters and fingers of. R. 
McGregor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .. . . . .  41».976 

Reel. See Fishing reel. 
Reflector. lamp. G. W. Pelton . . . . . . . . . . . . . . . . . . . ... . .  405,1'13 
Refrigerator, M. S. Millard . . . . . . . . . . . . . . . . . . . . . . . . . .  404,854 
Register. Ree Cash register. Hot air register. 
Registering lock. J. Loewenthal , . . . . . . . . . . . . . . . . . .  405.105 
Regnlator. See Temperature regulator. 
Ring. See Finger rin". 
Rock drill, steam, A. J. Sypher . . . . . . . . . . . . . . . . . . . . .  405,127 
Roofing plate, metallic. L. L. Sagendorph . . , . . . . . .  405,122 
Rotary engine. H. ·Haab . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4<»,� 
Routing and wood working machine. H. M. Albee 41».945 
Ruler and blotter, combined. R. Lockwood . . . . . . . .  405.217 
Rule holder. M. Murphy . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  41»,924 
Sad tron. W. Bel!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  405,071 
Sash fastener. L. K. Johnson. . . . . . . . . . . . . . . . . . . . . . . .  405,095 
Sash fastener. W. Koenen . . . . . . . . . . . . . . . . . . . . . . . . .. . .  41».916 
Sash holder. C. A. Kralft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400,101 
Sash holder. A. W. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . .  4<»,977 
Sash holder, E. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 405.180 
Sash ventilator. storm. F. Straub . . . . . . . . . . . . . . . .. . .  405.189 
Saw guide, A. Goulding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,210 
Saw guide. band, R. McChesney . . . . . . . . . . . . . . . . . . . . .  405,110 
Saw sharpening and gumming machine, J. Ii'. 

Quinn . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,11·8 
Scaffold, H. Ayres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.195 
Screens. means for cleaning shaidnlt, H. Seck . . . . .  405,125 
Seat. See Vehicle seat. 
Secondary battery. T. H. Hicks . . . . . . . . . . . . . . . .. . . . .  405,213 
Separator. See Fluid separator. 
Settee ironing board, and clothes rack. combined. 

W. Norriss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W.978 
Sewin" machine. W. F. Dial et al . . . . . . . . . . . . . . . . . . .  405,205 
Sewing machine. A. Faulkner . . . . . . . . . . . . . . .  .41»,965, 404,966 
Sewing machine fan attachment, W. S. ElI1ott . . . .  41»,984 
Sewing machine for securing stay cords and 

tbrum ends; A. Shea . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 405.228 
Sewing machine for finishing buttonhole pieces. 

J. Reece . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4<»,863 
Sewing machine stand. W. A. Mack . . . . . . . . . . . . . . . .  405.043 
Shingle sawing machine. G. J. Davis . . . . . . . . . . . . . . . .  41».827 
Show case, J. W. Blackledge . . . . . . . . . . . . . . . . . . . . . . . . .  405,003 
Signal. See Bridge signal. 
Signal apparatus. municipal, J . C. Wilson . . . . . . . . . .  405.235 
Signal sounding apparatus. H. E. Pfannenstiel .. . .  404,980 
Slasher. J. Watt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41».989 
Sled, hand. G. Lundgren . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  41»,975 
Slicer, vegetable. T. Arndt . . . . . . . . . . . . . . . . . . . . . . . . . .  41»,383 
Snow scraper. G. A. Birch . . . . . . . . . . . . . . . . . . . . . . ... . .  41»,952 
Sodawater apparatus. G. W. Gilbert . . . . . . . . . . . . . . . .  405,027 

Speaking tube, J. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.061 
Speakin� tube, pipe, etc., J. H. Rush . . . . . . . . . . . . . . .  404:,868 
Speech or other sounds, recordin2 and reproduc-

ing articulate. G. W. Llttlehales . . . . . . . . . . . . . . . .  404.850 
Speed indicator. C. Spratt . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  40!,992 
Spindle driving bands, tension regulating device 

for. Lawson & Dear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W,917 
Spinning machine nipper, C. D. Clark . . . . . . . . . . . . . .  41»,898 
Spinning spindle support. R. White . . . . . . . . . . . . . . . .  405,23.� 
Spooling machine, J. W. Foster . . . . . . . . . . . . . . . . . . . . .  41»,631 
Spring. See Bolster spring. Car spring. Draught 

spring. 
Sprinkler. See Automatic sprinkler. 
Stand. See Sewing machine stand. 
Staple making machine, W. Halkyard . . . . . . . . . . . . . .  405.090 
Staves, machine for making barrel. M. Dallas . . . . .  405.148 

Steam boiler, Clark & King . . . . . . . . . . . . . . . . . . . . . . . . . .  41».825 
Steam boiler. F. A. Gardner . . . . . . . . . . . . . . . . . . . . . . . . .  405,209 
Steam engine, compound, F. A. Gardner . . . . . . . .• . .  405.208 
Steam engine, single'acting, F. W. Dodd . . . . . . . . . . .  405,150 
Steam trap. J. F. M'CElroy . . . . . . . . . . . . . . . . . . . . . . . ... . .  41»,925 
Stockinlt supporter. J. M. Rabitte . . . . . . . . . . . . . . . . . .  41»,882 
Stop mechanism, L. C. Crowell . . . . . . . . . . . . . . . . . . . . . .  41»,960 
Rtopper. See Bottle stopper. 
Store service apparatus, C. A. Whipple . . . . . . . . . . . .  4<».882 
Stove attachment, gasoline. C. A. Stockstrom (r) . . .  11,007 
Stoye, vapor. S. Daniels . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 41»,961 
Stove, vapor, Z. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,149 
Strainer for kettles. etc., W. F. Kendrick . . . . . . . . . .  405,216 
Stretcher bar. E. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4<».988 
Stubble shaver, J. Mallon . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,169 
Supporter. See Stocking supporter. 
Surveyor's target. S. C. Thompson . . . . . . . . . . . . . . . . . 405,058 
Switch. See Railway switch. 

Switch boards, testing apparatus for. W. E. 
McKivitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,221 

Syringe. O. Kloppe . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  405,100 
Table. See Ironing table. 
Tank heater, H. Reynolds . . . . . . . . . . . . . . . . . . . . . . ... . .  405,052 
Telegraphy. quadruplex, C. D. Haskins . . . . . . . . . . . .  405,211 
Temperature regulator. electriC. L. F. Easton • • . . .  405,151 
Thermometer. clinical, Hunstock & Chavez . . ... . . .  405.036 
Tbill coupling. B. Fahrney . . . " . . . . . .  . . . . . . . . . . . . . .  405.036 
Thill coupling, C. C. Munroe . . . . . . . . . . . . . . . . . . .. . . . .  405.108 
Thill coupling, D. Morray . . . . . . . . . . . . . . . . . . . . . . . .. . . .  405.109 
Thimble. C. Horner . . . . . .. . . . . .. . . . . . . . . . . . . . . . . .. . . . . 4<»,910 
Thrashing machines, adjustable sieve attachment 

for. W. K. Dodd . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  405,018 
Tile machine, W. D. Sherman . . . . . . . . . . . . .. 405.183 to 405,186 
Timepiece key. M. Bock . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 405,004 
Tongs, E. F. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405.001 
Tool. combination, A. �'romming . . . . . . . . . . . . . . . . . . .  405.156 
Tooth crown. artificial. C. H. Land . . . . . . . . . . . .... . . . 405.167 
Toy parachute, W. J. Kuntzsch . . . . . . . . . . . . . . . ... . . . . 41».847 
Toy racket, G. D. Corey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41».899 
Track laying macbine. I!'. Il'. Voigt . . . . . . . . . . . . . . . . . .  41»,996 
Trap. See Animal trap. Steam trap. 
Tub. See Wash tub. 
Tube. See Boiler tube. Lamp wick tube. Speak· 

ing tube. 
Tubes, apparatus for making seamless. 1. G. PI"tt 405,115 
Tug holder for vehicles, A. B. Webster . . . . . . . . . . . .  4(5,136 
Typewriting machine. A. Grundy . . • • . . . . . . . • . . • . • •• 41».893 
Typewriting machine, J. G. Parkinson . . . . . . . ... . . . . 405,222 
Valve. W. A. Babcock . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  41»,835 
Valve, air. G. M. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41».IJ63 
Valve, anti-freezing tank. W. H. Barrett . . . . . . . . . .  W.820 
Valve for gas meters. slide. J. Hearne . . . . . . . . . . . . . .  401.970 
Valve gear. F. A. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,207 
Valve indicator. D. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . 404,844 
VehiCle running gear, F. A. GOll'ray . . . . . . . . . . . . . . . .  405.158 
Vehicie seat, shifting. F. Rightmyer . . . . . . . . . . . . .. . .  405.224 
VelOCipede, W. Goulden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W,832 
Ventilator. See Sash ventilator. 
Vessels, apparatus for coupling. G. A. Steinbach .. 4<»,9-J3 
Veterinary syringe, J. W. Whitelock . . . . . . . . . . . . . . .  405.1;;7 
Wagon brake, L. Wetherbee . . . . . . . . . . . . . . . . . . . . . . . . .  405,062 
Wagon, dumping, J .... Busse . . . . . . . . . . . . . . . . . . . . . . . . . 404,957 
Wagon rack, hay, E. J. Tracy . . . . . . . . . . . . . . . . . . . . .. . .  405,190 
Wash boiler. A. F. Tarr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.056 
Wash tub. A. G. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . .  W,98t 
Washer coils. making leather, G. H. Avery . . . . . . . .  41».949 
Watchmaker'S tool, A. F. Thompson . . . . . . . . . . . . . . 41»,937 
Water closets. etc .. floor flange for. B. C. Smith . . .  404.874 
Water elevator. Lathrop & Heard . . . . , . . . . . . . . . . . . .  404,849 
Water gate. C. J. Cheney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,Om 
Water heating apparatus, J. Knoche . . . . . . . . . . . . ... . 41»,915 
Water motor. turbine. P. T. Sanford . . . . . . . . . . . . .. . .  4(,4.869 
Water power, means for obtaining. D. N. Long . . . .  404.851 
Water wheel. J. T. Rohm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.053 
Weaner, calf. W. H. Predmore . . . . . . . . . . . . . . . . . . . . .  41».931 
Well sinking apparatus, T. G. Chapman . . . .  405,I:J9, 405,200 
Wheel. See Water wheel. 
Wheel. G. W. Howell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,09.� 
Wheelbarrow, F. H. Harris . . . . . . . . . . . . . . . . . . . . . . . . . .  404,907 
Whip socket and rein holder. combined. A. 

Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,133 
Wick raisinll shaft. W. H. Clemes . . . . . . . . . . . . . . . . . .  405.078 
Winding yarn or thread on cards. spindle for.J. J. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.077 
Windlass. J. Knoche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41»,914 
Windlass indicator. ship's, D. H. Rivers . . . . . . . . .. . .  41».983 
Window cap, H. Symonds . . . . . . . . . . . . . . . . . . . . . . . . .. . .  405,232 
Wire cables for suspension bridges, device for 

twisting. E. E. Runyon. . . . . . . . . . . . . . . . . . . . . . . . .. 41»,994 
Zinc vapors and collecting the metallic zinc 

therefrom. apparatus for condensing. E. 
Walsh. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 405,134 

DESIGNS. 
Ceiling. metalliC, L. L. Sagendorph . . . . . . . . . . . . . . . . . .  19.1 55  
Decorative fabric. C. H. Koster . . . . . . . . . . . . . . . . . . . . .  19,152 
Gem setting. J. W , Lawson . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,153 
Grate. portable fireplace. E. L. Calely . . . . . . . . . 19.1£7. 19,150 
Grate. portable fireplace. Calely & Read . . . . . . 19,148, 19.149 

Shirt bosom, V. H. Rothschild . . . . . . . . . . . . . . . . . . . . . . .  19,154 
Stove lid lifters. etc .• handle for. W. W. Sly, . . . . . . .  19.156 

Terret. harness, E. L. H<)we . . . . . . . . . . . . . . . . . . . . . . . . . .  19,151 
Wall pocket, M. Benas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,146 

TRADE MARKS. 
Beef, compressed cooked. Armour Packing Co . . . . . 16.71» 
Boots. shoes, gaiters, and slippers, Acme Staple 

and Machine Company. . . . . . . . .  . . . . . . . . . . . . . . . . . .  16,703 
Canned fruits. vegetables. and shell fish. Piper 

Packi ng Co • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 16,716 
Cotton linings, silesias, sateens, cambrics, _and 

twills. F. L. St. J ohn . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  16.721 
Dress shields. A. Hutchinson & Co . . . . . . . . . . . . . . . . . .  16,709 
Food, infants' prepared. \V. C. Wagner . . . . . . . ... . . . .  16,723 
Grafting compounds and preparations for destroy· 

ing insects. Ongerth Grafting Compound Com· 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.715 

Guano. R. A. Wooldridge & Co . . . . . . . . . . . . . . . . . . . . . . .  16,727 
Hams, sugar CUl'ed, M. Walton. Jr . . •  , . . . . . . . . . . . . . .  16,725 
Hose, hydraulic, New Jersey Car Spring and Rub· 

ber Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.714 
Iron and steel and manufactures of iron and steel, 

Sandvikens Jernverks Aktie Bolag . . . . . . . . . . . . . . 16,719 
Iron and &teel, articles of, Sandvikens Jernverks 

Aktie Bolag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,720 
Knitted goods. waists made from. J. McCreery & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.712 
Liniments and blood purifiers, P. 11'. Perrin . . . . . . • . .  16,718 
Medical compounds for externai application, E. D. 

Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,707 
Metals and manufactures therefrom. Low Moor 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.711 
Napbthaline. pore white ball SOlid, H. M. Black . . . .  16.705 
Newspaper. C. M. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,717 
Paints. mixed, Wadsworth Paint and Oil Manufac· 

turing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,724 
Revolvers, shotguns, and rifles, H. Boker & Co . . . . .  16.'106 
Stoves, heaters, ranges, and furnaces, portable, S. 

A. Suydam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,722 
Soap, sachet powder. and the like, perfomed, 

T,add & Coffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.710 
Suit.s. ladies' and children's, J. McCreery & Co . . . . .  16.713 
Trimmings for dresses and cloaks, S. Weil. . . . . . . . . .  16,726 
Veterinary medicines or specitlcs, Humphreys' 

HomeopathiC Medicine Company . . . . . . . . . . . . . . . .  16,'106 

Insld" Pall'''' "ach Inllel'tlon - - - '7:i centtl a II.". 
Back PB.Jr'" "ach Ins"rtlon - - - 81.00 IL line. 

The 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· 
tisements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be. 
received at publication omce as early 8S Thursday morn
ing to appear in next issue. 

USE ADAMANT WALL PLASTER 
A�'�:f::;�b�e'i.nn"o'i' c�� 
or crack. It is impervious 
to wind, water, and disease 

����:: Il�a�ri;: ��pI�e!e;� 
any kind of weather. It is 
in general use. Licenses 
granted for the mixing, 
using, and selling. Address 

ADAMANT MFG, CO. 
'71 E. Genesee Stl'eet, 

Syracuse, N. Y. 
ADVICE TO YOUNG MECHANICAL 
Engineers.-Address by Prof. Perry. to his students at 
the Finsburv Tecbnical Colle�e. A paper of great value 
and interest to all working engineers. W ith one en
gravIng. Contained in SCIENTIFIO AMERICAN SUPPLE
MENT, NO. 661 .  Price 10 cents. To be had at this office 
and fl'om all newsdealers. 

Screw CuttingAutomatic Cros. Feed, etc. 

Catalogue Free of all oU]" 

I C E · H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
lIIustratlon of cold house for l'reserving fruit from 
season to season. The air is kept dry and pure through. 
out the year at a temperature of from 34" to 36". COn
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 
Price 10 cents. To be had at this office and of all new .. 
Gealers. 

SEBASTlAN, MAY& 
Improved Serew 

Foot &L A m  Power ... ........ .., 

INGERSOLL-SERGEANT 
ROCK D R I L L  CO. 1 0  Park Place. N .  Y. 
Rock Drills, 

Air Compressors, 
Stone Channeling Machines 

Coal Cutters, 
Diamond Core Drills, 

BOilers, HOists, 
Electric Blasting Batteries, 

Fuse, Wire. etc. 
Mining. Tunnel .. 

. Machinery. 

PNEUMATIC DYNAMITE TORPEDO 
Gun.-An exbaust.ive account of this new weapon and 
of tbe experiments made with it ; along with a descrip. 
tion and illustration of a proposed dynamite cruiser. 
with 6 figures. Contained in SCIENTIFIC AMERICA.N Sup
PLEMENT, No. :i9a. Price 10 cents. To be had at this 
office and from all newsdealers. 

JUST <>UT I 
ALU M I NU M · STEEL  HACK SAW. 

Frame and 1 doz. blades. $2 ; Blades per doz., 8-inch, fl. 
by mail upon receipt of price. Hard but not brittle. CRESCEN T lUFG. CO., C I,EVELAND, O. 

New catalogue of Engineers' Specialties. 

P H OT O C R A P H S. 
The photographing of Machinery, Bridges. Factories, 

and Iron Work of all descriptions. Write for samples. 
GEO. P. HALL & SON, 157 Fulton Street, New York. 

Sto re d E n e rgy 
ACC U M U LATORS for Electric Lighttn.g and 

Street Car PropulSIOn. 
ELECTRICAL A CCUMULATOR COMPANY 

No. 44 Broadway, New YOl'k City. 

A Pl'lnted copy of tne speCIfication and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. E d  S t· Canadian Pat"nt .. may now be obtained by the CO YS e m .  
inventors for any o� the inventions named in the fore-

Complete Electric Light and Power Plants. Street Cars going list. provided they are simple. at a cost of $40 equipped for Electric Propulsion. The oldest and most 
each. If complicated, the COBt will be a little more. For experienced Electric Motor Co. In the world. 
ruu instructions address Munn & Co., 361 Broadway, THE ELECTRO D Y N A MIC COMPANY, New York. Other foreign patents may also be obtained. I No. ��4 Cal'ter St., Philad.elphia, Pa. 

© 1889 SCIENTIFIC AMERICAN, INC.
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Electricity In 1888. . . . . .  . • • • . . . . . . .  88 1  GUDS. Indicator for. . . .  . .  . . . . .  *lM 
Electricity labor saved . . . . .  . .  145 Gun •• machine. In sbore defell8e. 80 
ElectriCIty. pro�ress In London. 100 Gun., modern . . . . . • • . • • • . . . . . . . •  188 
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Elevators, otiS, at Paris . . . . . . . .  : ·.no 
Jilmmensite. . . . .  . . . . . . . . . . . . . .  . . .  18'7 
Emperor t Chinese, marri8&'e . . .  859 
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En�lneers. Society . . . . . .  . . . . . . •  7 
Engineerinj( . ele"trlc . .  . . . . .  . . .  209 
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Exhibition, French. exhibitors 
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Exhibition. Paris. of 1889 . . . .  . .  • 65 
Exhibition. photographic . . . • . • . •  s.� 
Exblbltions. flo .. tlng . . . . . . . . • • . . . .  290 
Exhibitor for shade. . . . . . . . . .  *99 
Experiment with criminal.. . . . . . .  48 
Explo.ions. electric subw .. y.. . . . .  208 
Explosive. new . . . . • . . • • . . • . . . . . . .  3)9 
Explo.lves • . • . . .  . . •  • •  • . . . . .  • . . . .  321 
Exposition. Pari. . . .  . . . . • ssa 
Expo.ltlon. Paris. U State •• at . 149 
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FIre department. New York . . • • . .  101 
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Fire engine. hand carl • . . • . • " • • • •  *2"� 
Fire e.cape. Abbott·. . . . . . . . . . . .  '100 
Fire e.cape. hnproved . . . .  '" • • •  " 15 
FIre extlnc'1llsher. . . .  . . . . . • . .  . . . •  8'10 
Fire extlnlllllshlnl( app . . . . . • • . . . •  8'7S 
Fires burning brlghtly In Winter. 18'7 
Firemen. new apparatus for . . . . . .  207 
Firework •• pho�aphlng. . . . . . . .  83 
Firth of Forth bndge . .  . . . .  . . .  . . . .  '88 
Flsh. lIying . . . . . • . . .  . . . • • • • . • • .  2Tl 
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Frlotlon of .team engme8 . . • . • • . . •  84 
Fromentlne . . . . .  . . .  . . . .  . . . . . • • •  . . . .  27S 
Fruit .tatistlc •• California . . . . . . . .  812 
��:l.a�!e��tOne ·:::::::::.:: : : : : :  � 
Fuel. �roleum . . . . . .  . . . . . . •  168 
Fund. Ellz .. beth Thomp.on • • • • • • •  4011 
Funeral ears . . . . . . . . . . . • • . . . .  . . . . •  214 
Funeral ceremonies In Paris . . . . .  84 
Furnaee blow pipe . . . . . . . . . . . . . . . . .  *2'i9 Fnrn&ce for metal . . . . . . . . • . . . . • . • •  *100 
Furn .. ce for refuse . . . . • • • • • . . . . . . • *66 
Furniture. bent wood • • . . . • • • • . . . •  226 
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Gas obeck for ordnance. . • . . . •  2Ill 
G .. 8 cylinder. explOSion of. . . . .  . . .  292 
Gas. danl(er of . . . . . . . .  . . . • • • •  . . •  18'7 
Gas eJll(ine. twin . . . . . . . . • • • . . . .  "230 
Gas engine. in lamp po.ts. . . . . . . 20 
Ga. from .team boilers . • • • . . . .  197. 22t 
Ga. In heatmll pipes. . . . .  • . . . . . . 229 
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Gas. n .. tura l . . . . • . . . . . . . . . . . . . . . . • . .  184 
Gas. natural. In Indiana.. . . . . . .  . . •  188 
Gas. natural. In Ky. and Ind . . • . .  292 
Gas. nat . •  In mof. or atael .  . . . . .  {()O 
Gas. natural. waste of . • • • . • . . . . . .  132 
G ... occluded In coal . . . . . . . . .  . . .  84 
Ga. pre •• ure .. pparatus . • . . . . . . . .  *179 
Gas. pnrl1lcation of . . . . . . . . . . . . . . . .  281 
Ga. meter. . . . . . . . . .  . . .• • • •  • • . . .  311 
Ga. well. remarkable . . . .  . . . . . . . • •  291 
Gas well. tidal action • • • • . . . . . . . • . •  lSI 
Gas well •• deep. . . . . . . . . . . . . . . . . . . .  214 Ga. wells. salt water In . . . . . . .  . •  136 
Gaskill. Harvey F... . . . . . . . . . • . . .  245 
Gate, end, Burr's . . . • . . • . • • . • .  *386 
Gate tasteulng. Colfey's . . . . . . . . . . .. !59 Gauge. mlcro·snrface . . • . . . . .  *393 
Geese. transmission In. . . • • •  . . . . • •  368 
Germany. popul .. tlon of. . . . . . . . •  9 
Girders. b ll{lfe.t . . . . • . .  . . . . . . . . . • • .  405 
GlacIer& of Alaska. . . . . . . .  . . . . . . .  "22S 
Glass. ground. to make.. . . .  . . . .  . . .  SSS 
Glass vessels. testing . . . . . . . . . . . . . .  SIll 
Glucose . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'7 
Goats. African . . . . . . . . . . . . . . . . . . . . 51 
8�la·t�:��§iiPaiie.i;:. ::::: .:::: m 
Gold . to preclpit .. te • . . • . • • . • • • sa 
Gout. recipe. for making. . . . . . . . .  !IO 
Governor. centrifugal • • . • . . • . • . . • •  '� 
Grader. road. Perry '. . • . . . . .  . . . . .  .sa 
Granite . .  . . . . . . . . . . • • • .  , • . . . . . .  408 
Grate bar. Miller • . . . . . . • . . . . . . . . . .  *146 
Gr .. vel .creen . . . . . . . . . . . . • • . . . . . .  *3U 
Gravitation . ..  ttractlon of . . • • . . •  354 GravIty at d llferent heights . • . . . .  149 
Greece. excavations In. . • • . . • • • . • •  M 
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Guide for band ... ws . . . .  . . . • •  ·354 
Gun cotton. mannfacture . • . . . . . . . • 116 
Gnn. dynamite. trial of. . . .  . . . . •  ••• 8'7 
Gun. first cl .. s8 wanteu . . . . . . . . . . .. 197 
Gun. French. bursting of. . . . . . . .  88 
Gun. Gatling . . . .  . . .  . . . . . • • . . . • . •  197 
Gun. macDine. MlIltIm . . . . . . . . . . . . *102 
Gull. Mannllcher • • • . • . • • . . . . • • . • • •  "5 
Gnn.llD_tlc . . . .  • . • • • • . • . . . .  . • •  S QUD8, peat. _t of . . . .. . . . ....... :1lIa 
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Hair. to m .. ke It grow • . • . . . . . . . . . .  lSI 
Hall •• Dieulafoy . . . . . . . • . . . . • . . . . .  "1S 
Hammock suPPOrt, Collin.· • . . . . . .  *32S 
H .. mmock suspen.lQn. • . . . • . . . . . .  "22S 
Handie for doors.. . . . . . . . . . . . .  • . .  '184 
Harrow, Madson's . . . . • • . . • • . . . . • • •  *100 �=';d �.m�e·olis8i-vatOry: : :  :*1� 
Hastings tele!1Cope • . . . . . . . . . . . . . • •  240 
Hatch way devlce . . . . . . . . . . . . . . . . . .  ·322 
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He .. lth notes . . .  . . . . . . . . .  . . . . •  168 
Health resorts. low level . . . . . . . . . .  361 
Heart disease.. • . •  . . . . . . . . . . . . .  • 1sa 
Hearts, weak . • . . • . • • • • . . . . . • • • • • .  860 
He .. t hnd light . . . . . . . . . . . . . . . . . . . .  S29 
He .. t . I .. w. of . . . . . . . . . . . . . . • • • • . .  , 296 
He .. t . radl .. ted. use of. . . . . . . . . . .  48 
Heater, car . . . . • . . • . . . . • • . . . . . . . . . .  ·1� 
Heater. lamp . . . . . . .  . . . . . . . . . . . . .  *214 
Heater, stenm, Sperl's . . . . . . . . . . .  *U4 
Hinge. Larimer's . . . . • . . . . . . • • . . . .  *274 
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Holy Land railw .. y . . . . . . .  . . • • . .  8'7S 
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Hose . ..  ir brake. . . . .  . . . .  . . . . . • .  *S25 
Ho.e. amount In use In U. S . • . • .  24.� 
Hose couplinl(.. . . . . . . . • • • . . . . .  *324 lI�r�! �l}f��� r.\�:;Sreiii.;vai.: 1: 
Hotel keeper. 8cientliic • . . . . . . . . . .  296 
Hou.e for .wltch stands. McC.ar-

thy'. . . . .  . . . . .  . • . • • • . . . . • 402 
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DAVia'a Dri�ka, TilDa, IIQ TDrr�attl II CUTLER D E S K B E S T  I N  T H E W O R L D .  

A C U T L E R & S O N ,  
• B U F F A L O , N . Y , U S A  

P]'oJ'osals for Reldstered Pllckage Envelope8 of Improved De8igll .-POST OFFICE DEPARTMENT, Washington. D. C., Ju;ne 4, 1889.-1n order to find, if possible, a better JtJld more secure means of enclosure 
f�;:�f���e��� ]�t�::�,8:�3dltr���S�1:c:r:e�n!�t�gi:r8:! r:1u�:!i. ���M�:':d ��=g:�����p����� t.:!IYr'o� JUST :a.E.4.:DY". 

A NE"W" EDITION_ 
A Practical Treati.e on the Manufacture of Bricks, 

TUes, Terra-Cotta, etc.; Including Hand-Made, Dry 
�':l,������dCIpl.;s�� :;'� aY�e:��, *!}.�:;��: 
Ornamentally ;;haped and Enamelled Bricks, Drain Tiles, Straight and Curved Sewer and Water Piws, Fire Clays, Fire Brick., Gla.s Pots. Terra-Cotta, Roollng Tiles, Flooring Tiles, Art Tiles, Mosaic Plates, and Iml. tatlon of Intarsia or Inlaid Surfaoes, comprising every Important Product of Clay employed in Architecture, ElUdneering, the Blast Furnace, for Retorts. etc., with a Ifistory and the Actual Processes in HH �, Disin-telll'1lting, Tempering and Monlding the mto the "hape, Drying Naturally and Artificlaily, OIl. Burn-
IDIP: with (Joal, Natural Gas and Crude Oil . EDamel-
���::.'z�l�r:.�O�j�a'i��·F�Wn�:�J�� ag�.�,!tglii:'�':,� 
ifo"o:-��td�'l3�e�'t.a��l1tg�i:ia;'b°��ls���':,�nJ1:�i�� Thoroughly Revised. Illustrated by 217 engravings, 001 pages. 8vo. 
Price �.OO, by mail, jree of postage to any addres8 in the world 

CONTENTS.-CHA PTKI< I. The History of Bricks. II. General Remarks concerning BrickS, their Size, Strengjh, and other qualities. Ornamental Bricks, Archl· 
�';,c;;:�i.?ireWo":��ttr.tll����Il��\�J���:,.ut:��� menting Brick. and Ti l es, Earthenware, etc. IV. SelecLlng Clays for Various Kinds of Brlck.-The DiJrerent Varieties of Clay-The Characterl.tic., Oualltles, and Local ities-How to Color Bricks Red-Kaolin-TerraCotta Clays-Fire Clays-ExpIO� Dlll.'ilng, and Mar. 
r:�i�'kfl�e o�lati�-;;-r�a')l�B��k�: v��:.J.:'�:'��r Dry Clay Brick.. VII. The Manu1acture of Tempered 
�:�h�"i;s,�:��gi��.a dii'fr�Pj!S��f tri.m��� M���� facture of Pressed and Ornamental Bricks. X. The Manufacture of Fire Bricks. XI. The Manufacture of Drain 'l'lIes. XII. The Manufacture Of Sewer Pipes. XIII. The Manufacture of Roofing Tllea. XIV. The Manufacture of Architectural Terra-Cotta. XV. Ornamental Tiles, etc. Index. 

W" A ciroular of 6 pages qnarto, giving the fUU Table of 
Contents of thiB important Book, with specimens of the 
Ulustrati<ms, will be sent free of postao. to anyone in any 
part Of the world who will furn;'h hiB address. 

H E N R Y CA R E Y  B A I R D " C O . ,  
INDUSTIUAL PUBLISHERS, BOOKSELLERS & IMPORTERS 810 Walnut St., Philadelphia, Pa., U. S.  A. 

ARCHITECTURAL BOOKS. 
Usefu l ,  Beautifu l ,  and Cheap. 

To any person about to  erect a dwelling house or  at&
ble. either In the country or city, or any builder wishing 
to examine the late.t and best plans for a church, school 
house, cluh hou.e. or any other public bulldhlg of high 
Or low cost, .hould procure a complete .et of the ARCHI
TECTS' AND BUILDERS' EDITION of thfl SCIENTIFIO 
A.ld:ERICAN. 

The Information these volumes contain renders the 
work almost Indispensable to the architect and hullder, 
and to persons about to huild for themselves they witt 
find the work suggestl ve and most usefnl. They contain 
colored plates of the elevation, plan, and detail draw. 
Ings of almost every clas. of huUdlng, with specifica
tion a�d approximate cost. 

Four bound volumes are now ready and may be ob
tained, by mail, direct from the publishers or from any 
ne_ealer. Price, $2.00 a volume. Stitched In paper covers. Suhscrlptlon price, per annum. $2.50. Address 
and remit to 

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

ICE·HOUSE AND COLD ROOM. -BY R. G. Hatfield. With directions for construction. Four r,':.��iJ9<;>'i���:�l��;�Nf��� ��!r� �rii�; 
. :an==d�o�f�a=I�l n==ew�.d=e=a=l�e=rs=.� ___________ __ 

:D4 �T��S. Tbe most efficient and economical means of obtaining from one· 
�i::!�J? fi�e���:8:.ty�e��� the grea.test amount of work with the use of the smallest stream of water, specially adapted for running cheaply and efficiently, Printing Presses, Elevators, Church Orgaus, Coffee Mill., Sewing Machines, Lathes, Dental Contrivances, and in fact, any 

.r;���,���:�ha���.,.au l ic Street, Binghamton, N. Y. 

SEAMLESS T U BES.-DESCRIPT ION of the v"rlons proces.es of manufacture ; with « figure. llIu.trative of the ap'paratWl U.ed. Contalned In SCIENTIFIC AMEHIOAN SUPPLEH�NT No. 6:JS. Price 10 cents. To he had at this office and from all newsdealers. 

AN EW CATALOC UE 
--O F--

VA L U A B L E  P A P E R S  
Contained in SCII':NTIFIC AMERICAN SUPPLEMENT, sent 
free of �harge to any address. 

ln U N N  & CO., 361 Broadway, New York. 

-----------------------------------------------------------
DEEP KEEL AND CENTER BOARD Yachts.-A paper by Mr. B. Martell, chief .nrveyor of ����� t�:���a�tw.;��rI�;�/���';,n ���Pf���sdtr craft for racing purpo.es. Contained in SCIENTIFIO AJllEltICAN SUPPLEJllENT, No. 66:1. PrIce 10 cents, To be had at this office and from ail newsdealers. 

S!2! REGULATINGSPEClALTIES 
Made by u. are guaranteed and used by all the car heat-imc companies, railroads. etc. 
lU ASON REGULA TOR CO.,  B08ton. Mass. 

Pari s 

THE M()'TOR 9f19th Century .  

th,!:h�t
o� n:��rf�J:!'.edirSa.� Gas. Can be used Any Plaoe, to do 

Any Work, and by Any One. . }for circulars, etc . •  address 
Charter Gas Engine  CO. 

P. O. Box 1<18, Sterling, Ill. 
Branch House. 152 Lake St., Chicago. 

New York A2ency, W. J. Dongherty. 4;0 Canal Street. 

Exposition- - l I l ustrated. 
The SCIENTIFIC AMERICAN SUPPLEMEMT will for some months to come contain illustrations of the build .. ings and the most interesting objects to be seen at the 

J¥�:\n'��r��i��r��,�ohn �Rrnee�::If::�i��!e&1�:����O AMERICAN SUPPLEMEN�' will add an interesting and useful feature to the publ ication. and subscribers to the l"e�ular edition of the SCIENTIFIC AMERICAN. who are not patrons oftbe SCIENTIFIC AMERICAN SUPPLEMENT, are advised to have their name enrolled on the SUPPLEMENT subscription list at once, RO as to secure all the t l lustrated exposition numbers for preservation. Price, 
�c'!,r::�'uf;'l��i������, 'g��!::,sit i'oet"1.� ';,';��t:::r��YWhere 

ItI U N N  & C O . ,  36 1 B,·oadwny. New YOl·k. 

Barnes' Foot· Power Mach inery 

��:��s�� °it���:g�:rC!�;! ;Y�OC���fl ;�;)! :1.�. �aIt�l�.af���"or���rgg� �i can be produced at such low cost. The 

design or device that bidders may desire to .ubmft, .aid envelopes to be furnl.hed in such quanti tie. a. may be 
�:�:�n���i'J u��eOO:f8��';'':.'l�Zrt����r:�yd�l�leta��:��� ment the ownership or right of use i n  such improved device or design of re�istered package envelope 8S may be found acceptable for the purpose. Blank forms of prof,08101, with 8peCi:o.�ations givin� ful1 information, wil l be 
':'::��b�noe�atP&i�";.t\�:t;g, :t�'b.

Third A •• lstant Post· 
JOHN WANAMAKER, P08tmaster General. 

p
r
;?n�:�!t::'.:;.�!�e41f.�'f8��rr:::��i��t������: UNITED STATES ENGINEER OFFICE. Portland, Muine, 

Jwne 4, lS89.-Sealed proposals ill t.riplicate for Dredging in Penobscot River. Maine, between Bucksport and Winterport, will be received at this office, No. 537 Con-
f�:�8 o�:::k. u�i:e'�tro�i8°�n���:ad:JA��!yo�·�g::e� approved 1!'ebruary 26. 1885, and F'ebruary 23, 1887, Vol. 2;" page 3:l2, and Vol. 24, page 4U, Statute. at I,arge. All necessary information furni.hed by J A RED A. SMITH, 
Lieut.·Co!. Corps of Engineers, U. S. Army. 

T�R��8J�w�;�lrI�: .fu���fsM.R ve�:e�CeE, u�j,e� for hundling stone will 800n be required for the (lovernment work at the Harbor of Refuge at Block Island. R. 1. Owners or parties interest.ed who desire to charter such vessels to the United 8tate�, or to freight stone by the ton, are invited to communicRte with this office. W. R. LIVERMORE, Major of Engine ..... 

FORE IGN PATENTS THE IR COST REDUCED . 
velocipede foot-power i s  simply ele· The el<]lenses attending the procuring of patents I n  �:��'an� "a�n �::;�t si::�ill. fyltt�e ����� most foreign countries having been considerably re
as if I had been walking around." duced the ob.tacle of cost is no longer In the way of a 
De��p����: rSii'k L�1ofIl:�"E8 CO., arge proportion of onr Inventors patentmg tbefr Inven. 

OIL WELL SU PPLY CO. Lid. 1999 RUBY ST .. Rockford. lll. tlons abl'oad. 
, lJ A N A U .' .-The cost ot a patent In Oanada Is even 

91 de 9� W A'rER STREET LI M E K I LN that. sa�e8 36 per cent. over any less than tho. cost of  a United States �atent . and the 
Pi ttsburgh, I'a.. ' burn No. 1 l ime Wltrc�:ttw���, ��':,"[I�' RCf::r:�::".:!t� former mcludes the PrOVInces of Ontarl", Quehec. New 

Manufacturer. of everytblng needed for C. D . PA(';E, Patelltee, Rochester, N .  Y. Brunswick, Nova Scotia, British Columbia. and Manl • 

.A.:El.TE I!iI:E.A.1'IJ" �:lilXOXO. toba. 
lor either Gas, 011. Water, or MineraI The number of our patentee. who avail themselves of 

Te.t., BoUer., Engines, Pipe. the cheap and easy method now oJrered for ohtalnlng 
CR��-:'���oi.:'e�I�;.;"::' , patents In Canada Is very large, and Is 'steadily Increas-,�t;:!�! lists and di.count sheets Ing. - on reouest. E N (� I. ·\ ND.-The new English law, which went Into 

ARTESIAN Wells, Oil and Gas Wells, drilled :!r�=.t��=u=: and furnish everything required to drill and complete same. Port· able Horse Power and Mounted 
Steam DrillIng Machine. for l00 to 
600 ft. Bend 6 cents for illustrated 
oataiogue. Pierce ArteRlall 
ar:'A:�e�r!�e�'WeP�Yy�rt:' 

P U L L E Y S  H A N C E R S  
F R I C T I O N' C L UT C H E S !  

T H E  GRE AT TELESCOPES O F  T H E  
����t�l:fl"t:l Pro!i Jr.:l:.�o���sifeT,!n:o����� limitations and met�d of construetion. Contained iu SCIE NTIFIC AMERICAN SUPPLEMENT, No. 63 :) .  Price 10 cent •. To he had at this ol'llce and from ail newsdealers. 

PROGRESS MACH I N E  'WORKS, 
.A.._ &; F _ EEO"V'VN. 

4. Park. P1aoe. :N" .  Y". 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Umited), Room 6,  Coal & I ron Exchange, New York. 

USEFUL BOOKS . 
Manufacturers, Agnculturlsts, Chemists. Kngineers. Me· 

chanica, BUilders, men of leisure, and professional 
men, of all cla •• eo, need good books In the line of 
their respective callings. Our post office department 
permit. the transmission of books throngh the mail. 
at very small cost. A comprehen.lve catalogue of 
useful book. by diJrerent authors. on more than fifty 
different suhjects, has recently been published for free circulation at the office of this paper. Subject" 
classilled with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Addre •.•• 

M V N N  & CO .. 361 JJroadway, New York. 
Clark's Noiseless Rnbber Truck Wheels Save fioors. Antl·Frlction Casters. 
Rubher Furniture Ca.ters, etc. . Catalogue fret>. 
Geo. P. ClarkI �ox L,Windsor locksl Ct. 

2nd � MACH I NERY H 
N. Y. Mach'y Depot, Bridge Store 16, E'rankfort St., N.Y. 

As B E 8 T 08 ��:In��.'�h�,:r�r��'::l�: 
T h e  CHALMERS-SPENCE CO., Mfrs. 

4, 1 9-42lS 8th Street. East River, N. Y .  

TIMBER AND SOME O F  ITs l'>rsE AsES 
-An elaborate and a very valuable .edes of papers 
showing the various causes of the decal" of timber a.nd 
how in many cases It can be J.lreveuted. Illustrated WIth 
39 engr.vln·�s. Contained on SCIENTIFIC AMERICAN 
SUPPLEM F.NT. NoS. 63'1, 638, 640, 643 , 644h, 
64S. 61i6. 66 1 ,  6 64 ,  66li. Price 10 cents eac , 
or ,1 for the entire serle.. '1'0 be had at this ol'llce and from all new.dealers. 

ON VARI ABLE LOA D .  INTERNAL 
1fl;1����gn.an£h�nfe��t sE2��c:�� e����!rs��' d�t:: mine the character of the Internal friction of e"glnes, without condensers, and the method of its varia.tion, with the variation of the usual conditions of operation. With 11 ligures. Contained In SCII!:NTIFIC AMEHIOAN 
��'ireL:�"��h�':>�iIc:'!:3�:;'!ii :.r';:d�J:��s each. 

.. EV.' 'lJSER OF MAUHlNERl 
' . ... " ':. SHOULD LEABN 

How,to Use Loose Pnlleys, 
Useful information on this subject Is given in onr " Catalogue No. 55." Sent free to any address. 

V.AN DUZEN & Tm, Cincinnati, O .  

P U LL EYS Cheapest. Lightest. and Be.t, Made by • Hardwood Split P. Co., Menasha, Wis. 

MINERAt 
lW00J.;. 

I NSU LATI O N .  FI R E PROO�'[NG, and DEAFENING. Pamphlet and Sample Free. 
Western M i neral Wool Co. , Cleveland, Ohio. 

TH E  PENNA. DIAM O N D  D R I LL & MFG. CO. 
IIIRDS IlORO, PA., Builder. of High Class Steam Engines, Diamond Drilling and General Machinery. Flour MlIl Rolls Ground and Grooved. 

TO BUS INESS MEN. 

torce on Jan. l.t. 1885, enab � es parties to secure patents 
in Great Britain on very moderate term.. ABrltish pa. tent includes England, Scotland, Wales, Ireland and the 
lJhanne l  Islands. Great Britain I. the acknowledged 
financial and commercial eenter of the world, and her 
good. are sent to every quarter of the globe. A good 
Invention is likely to realize as mnch for the patentee 
ito. J<:njllanC!" as bl. United States patent produces for 
him at home. and the small cost now renders it po.slble 
for almost every patentee In this country to secure a pa
tent In Great Britain. where his rIghts are as well pro
jected as in the United States. 

O'l'H E It COUN 'I' lt i ES.-Patents are aJso ohtalned 
on very reasonable terms In France, Belgium, Germany 
Auotrla, Russia. Italy. 8pnln (the latter ' inclndes Cnha 
ano ail the other Spanish Colonies), Brazil. British India 
Austral ia, and the other British Colonies. 

An experience of FORTY yeara has enabled the 
publishers of ]'HE SCIENTIFIC A>l EltICAN to eBtabUsh 

competent and trustworthy age"cies In ail the principal 
foreign countries, and It has always been their aim to 
have the business of the .r clients promptly and proper. 
ly done and their interests faithfully guarded. 

A pamphlet containing a .ynop.ls of the patent laws 
ot all countries, including the cost for each,'and othu 
iuformatlon useful to persons contemPlpug the pro. 
curlnll of patents abroad, may be had on application to 
this ol'llce. 

M IJ N N  & ( ' 0.,  Editors and Proprietors of THE SCI. 
ENTIFIC AMICUICA!<. cordially InVite all per.ons desli1ng 
any Information re 'atlve to patents, or the reidstry of 
trade-mark., In this country or abroad. to call at their 
ol'llce •• 361 Broadway. Examination of Inventions, con
.ultation, and advice free. Inquiries by mail promptly 
answered. :' � , -

Address, MU N N & C O . .. : ��i?�:: 
Publishers and Patent aOll�it/� " 

361 BroadW!'Y. New �Io'i . 
BRANCH OFFICES : No. 622 and \!i4 l!' 'street, J!abiIlC 

Bnlldlng, near 7th Stre., Washlngion, D. C • 

M A N UFACTURER WANTED for Patent No. 399,759, Book Carriage (wood) . lIlu.trated In SCI. AM •• · April 6th, 1888. L. C. I ,EITH, Galve.ton, Texas. 

T� Scientifi c A merican 
PUBLICATIONS FOR 1 889. 
, - �  , The priCeS of the dlJrerent publication. In the United States, Canada. Rnd Mexico are as follows : 

RATES BY MAIL. 
The Sclentillc American (weekly), one year • $3.110 

PERFECT�SPAPER l E  B A R"R E L  MA CHI NERY .  " E ... � F I E. &. B. ROUIES, 
The Koch Patent !!'ile, for preserving newspapers, Mag. BUFJ'ALO, N. Y. 

The value of the SCIENTIFIC AMERICAN as an adver_ tising medium caunot be overestimated. Its circulation 
�o�a;.ib\i�ee"lr?tt;�e;hl��o t�I�\ri'£ gUte"����r ���:;�g� nes, and is read in all the principal libraries and reading rooms of the world. A business man wants something 
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Tbe Scientillc A'lUerican Supplement (weekly). one year, • . . ' . • • • • . • • 5.110 
The Sclentilic American. Export Edition (monthly) one year, • • . �_ .  • 6.00 
The Sclentille American, Architect. and Builders 

azlnes, and pamphlets, has been reCt>ntly Improved and price reduoed. Sub.crlbers to the SCIENTIF IC AMER I .  CAN and SC lE:<TIIrIC A"ERICA!< SUPPLEMYNT C8n he 8�plled for the low price of" 1 .50 hy mall, or $1.25 at the 
:1 s8Ml'rlWfcpaCERN:"t�, ��ar,gl:,ider.�c��Wt�':,� every one who wi.hes to preserve the paper. Address 
. MUNN & CO •• Publishers SCIENTIFIo AJlItRICAN. 

DEAFNESSandNoises hi HEAD 
Entireb,cured bJ>if! PeCk's P&t.Impro� Tubular E .... Cnshions. Whi.pers haUd dis- .. tmct1y. Unseen. comfort&ble, self . sti . ,., 

m"tWhenattremMie8f4il'1l:ldo':fr . 
F. iii OX, 8 3 Broadway cor.14th . S • N.¥. Write or �l for ilinstrated bookofproofsl'BElll. , . . . 

advertises in the SCIENTIFIC' A>lI':RICAN. And do not let the advertising 841ent influence you to substitute 
:���t?�:�r Jf�p�I �C:bt�������I:�IC� ���xg:C�cie wl�ei� for your interest to advertise. This is frequently done, for the reason taat tne agent �ets &. larger commiSSion from the papers having a smwl cirftlatlon tilAn is ailow-ed on the SCIENTIFIC AMERICAN. . "  
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The SCIentific American and Supplement, ." • . , • .110 The ScientifiC American and Architect. and Bnlld. ers Edition, • • • • • b.OO The Scientillc American, Supplement. and Archi. tects and Builder. Edition, . • • • • 9.00 
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Inside Palre. each insertion � - - ,:> cents a line. 
Back Palre, each Inserlion _ _  - 81 .00 a line. 

The above are charges per agate Ime-about eight 
words per line. This notice shows the width of the line, 
and is set in Rg-ate type. Engravings may head adver ... 
tisements at the same rate per agate line. by measure· 
ment, as the letter press. Advertisements must be 
received at publication office as early 8S Thursday morn
ing- to appear in next issue. 
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Asbestos Sectional  P i pe Cover ing 

R I D E C Y C L E S !  A Non-Conducting Covering for Steam and Hot Water Pipes, Boilers, etc. 
VICTORS A RE BEST I 

BiCy Cles, TricYCles, and Safeties, 
Sen d for free ill ustrated 

Catalogue. 
Overman Wheel CO. ,  Dlakers, 

BOSTON. MASS. 

THE C OP Y ING PAlJ.-HOW TO MAKE 
and how to m:le ; with an engraving. Practical directions 
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43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

THE KODAK CAMERA 
Makes 1 00 In�tantaneous 

Pictul'es by simply pressing a 
button. Anybody can use it who 
can wind a watch. No focusing. 
No tripod. Rapid Rectilinear 

L e n  s .  PhotOgra
�

hs 
gte°ri��a j�bJ�g;�: an 

READIl.Y ATTACHED OR REMOVED BY ANY ON E. 
�. �. Joh.:a.& :Da:a.:a."U.:fao"t"U.ri.:a.g CO:D1Pa.:a.y" 

SOI.E MANUFACTURERS OF 
H. W. Johns' A shestos Roofinl[, BuUdinl[ Felts, Flre.Proof Paints, Liquid Paints, etc. 

87 Maiden L a ne, New Yo rk. CHICAGO. PHILADELPHIA. LONDON. 
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amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
whlcll would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 6"t . Price 10 cents. To be had at 
this oJlice and from all newsdealers. 

HIGH - GRADE ONLY� 
CO L U M B I A 

SY�A��S[ M�llt��lt \ � �� W��K� 
W B B U R NS P R O P "  

THE PHONOGRAPH. - -A DETAILED 
description of the new and improved form of tbe pho
nograph just brouljlht out by Edison. With B engrav
ings. Contained III SCIENTIFIO AMERICAN SUPPLE
MENT, No. 632. Price 10 cents. 1.'
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be /lad at this 

office and from all newsdealers. 

C OM PTOMETER 
ALL AR I TMETH I CAL 

• • • •  PROBLEMS 
Solved rapidly and accurately 
by u s  i n g the Complometer. 
S a v e  s 40 per cent. of time. 
Entire relief lrom menta l  strain 
Adapted to al l  commercial and 
scientific computations. Send 
for c ircular. 

FELT & TARRANT MFG. CO., 52·56 I l linois St. Chicago 
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had from newsdealers or at this office. Price 10 cents. 

of l.abor 
can finis.h 

own pictures, or 
send them to the fac ... 
tory to be finished. JAMES B. EADS.-AN ACCOUNT' OF 

the life and labors of this eminent engineer. With a 
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT. No. :>9�. Price 10 cents. To be had at this 
Office and from all newsdealers. 

Bicycles, Tricycles, K EY S EAT ING  lliachines Rnd 20" Drills. 
W. P. DAVIS, Rochester, N. Y. Tandems, Safeties. Morocco covered Ca  ... 

mera, in h a n d s o m e  
s o l e - l e a t h e r  case. 
loaded for 100 pictures, 

see SCI. AM., Sept. 15, '88. 
I'rlce, ,8�il.OO. Reloading, $�.OO. 

The Eastman Dry Plate & Fi l m  Co. 
Rochester, N .  Y. I 1 5  Oxford S t . ,  London. 

Send for copy of Kodak Primer with Kodak Photograph. 

JEN KINS' AUTOMATIC A I R  VALVE 
We do away with the expan

bioD of metal, and depend on an expansible elastic plug' of 
Jenkins Packing, made special
ly for the purpose, thus insur
ing a perfect seat. 

PRICES, PER DOZEY, 
Finished & Nickel Plated, $7.50 
Drip Cups for same. - - 2.00 

JENKINS BROS . . 71 John St., N. Y.; 105 Milk St., 
Boston; 21 North 5th St., Phila.; 54 Dearborn St.,Chicago. 

Scientific B� Catalogue 
RECENTLY PUBI.ISHED. 

Our new catalogue containing over 100 :pages, includ .. 
Ing works on more than fifty different SUbJects. Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers ScientifiC American, 
:161 Broadwny, New yo,·k. 

The T uerk Water M otor. 
Engineers aU over the country 

write us that it is the only motor 
in llse for rotary power that gives 
perfect satisfaction, aad that with 
metered water no other motor 
sticks but the • •  Tuerk." 

For sale only by 
T uerk Hydrau lic Power Co. 
12 Cortlandt St., New York. 

39 Dearborn St., Chicago. 

TYPEWRITERS 
Send for New Illustrated Catalogue describing all Ma

chines. Largest stock in America. 
New or Second - hand Typewriters of all makes. 

Machines Rented in any part of the country. Supplieilin 
abundance. Prices the lowest. ,Ii 

NATIONA l. T Y PEWRITER EXCHA N GE, 
161 I.a Slll1e  Street, Chicngo. I l l .  

T O O L  AG E NT S  WAN T E D. 1 1\ l'U ' cy SHOP I � t l i r  C l' l ! e d  S t a t e s  
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T H E  F I N E ST or M EC H A r-J I C AL TO O L S A SPECIA LT Y  
C B J A V, E S  Q "  L A K E  S T  C H I CA G O  I L L 

STEAM ENG INES 
Upright and Horizontal, 

Stationary, 
Portable and Semi-Portable. 

S to 18 Ho .... e Power. 
Illustrated Pamphlet Free. Addrell 
A M E S  LEFFEL & CO. 

SPBINGFIELD, OHIO, 
or 1 1 0  Liberty St., New Yorir. 

SAW S Wanted 50,000 Sawyers SAW S a n d  Lumbermen t o 

A send us their full address for a copy of Em- A erson's IT Book of �A W S .  We are first 
to introduce NATURAl, GAS for heating and 

W
temperiDg- Saws with wonderful etreet uP"

W on improving their quality and toughness, 
enabling us to reduce prices. Address S E1UERSON, SMITH & CO. (Ltd.), S Beaver FlllIs, Pa. 

INVENTORS and others desirin�new articlesmanufac
tured and introduced, address P. O. Box 86, Cleveland, O. 

Catalogne fl'ee. POPE llIFG. 
CO., Boston, New York, ChiC8fiQ. 
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trations. Contained In SCIENTIFIC 7:MEltlCA N SuP ... 
Pr.EMENT. No. 63il. Price 10 cents. To be had at this 
office and from all newsdealers. 

ROYAL MIORUSCOPIC SOCIETY. -
Annual address by the President. Dr. Doilinger, F.R.S., 
delivered Feb. 8, 1BBB. Contained In SCIENTIFIC AMEItI
CAN SUPPL"MENT, No. 643. Price 10 cents. 1.'0 be 
had at this office and from all newsdealers. 

� HARRISON CONVEYOR ! Eye Ha!'�fing Grain, Coal, Sand, Clay, Tan Bark. CiDders, Ores, Seeds, &C. 
&���i��. 1 BORDEN, SELLECK & CO" { M.!:!'�':,rsJChicago, ilL 

BOOKWA LT E R  ST E E L  A N D  I RO N  CO. 
IR now prepared to grant licenses nnder the Bookwalter, Robert, and otber patents owned b y  It. Parties desiring 
licenses to operate under these patents will please state� in their application, for what purpose they design using 
the process, whether for steel castings, for ingots of dead soft steel, for tool steel, or for ordnance purposes, 
No. 18 Oor1i1a:n.d1i &1iree1i, N"e'VV York.. 
CONCRETE. - BY JOHN LANDIS, 
Practical notes On the mixing and manipulation of ce
ments. Contained In SCIENTIFIC AMERICAN Sup
PLEMENT, No. 643. PrIce 10 cents. To be had at this 
office and from al). newsdealers. 
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M A D E  W I T H  BOILINO W AT E R. 

E P P S ' S  
C RA T E FU L-CO M FO R T I N C  

}�uel. Kerosene. :N o  dust. 
Automatic in fllel and water 
supply. Illustrated Cata
logue free. See illustrated 

THB AMBaI�AlB��
OO
����;:��: C?ADE'?TH �LI�'L� 

95 M I LK ST., BOSTON,  MASS. 
This Company owns the Letters Patent 

gra.q�d to Alexander Graham Bell, March 
7th:1876, No. 174,465, and January 30th, 
1877, No. 186, 787. 

The transmission of Speech by all known 
forms of Electric Speakin g Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequence" 
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diagrams illustrative of its performance. �Ontained in 
SCIENTIFIC AMERICAN SUPPI.EMENT. No. �SS. Price 
10 cents. fo be had � this Office and from all news
dealers. 
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preparation of Patent Drawings, 8pecifications, and the 
prosecution of Applications for Patent.s in the United 
States. Canada. and lforeign Countries. Messrsa Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasona.ble terms. 
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cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, A�eals, Reissues, Infringements, As ... • ignments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send. free of clulroe. a Synopsis of Foreign Pa
tent Laws, showing W" •• ;'Cost and method of securing 
patents in all the prl"clpal countries of the world. 

MUNN &. CO., Solicitors oC Patents, 
861 Broadway, New York. 

BRANCH OFFlCES.-No. 622 and 6:U F Street, PaCIllo Buihl!ni, ne(l.r 7th Street, WlIIlhington, D, C. 
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cheaplv replaced. Product, two hundred lbs. 

to :L; tons. according to size and power. 
Try ns. Write for prices. 

F. P. Rosback,'Agt" 342 Dearborn St., Chicago. 
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SCIENTIFIC AMERICAN SUPPLEllENT. No. 640. PrIce 10 
cents. To be had at this olHce and from ali newsdealers. 

Address JOliN A. ROEBLING 'S SONS. Manufactur
ers, Trenton, N. J . ,  or 117 LlberLy Street, New York. 

Wheels and Rope for conveying power long distances . 
Send for clrcnlar. 

WEITMYER PATENT FURNACE. BOILERS 01<' EVER Y DESCRIPTION. 
I D E  A U T O MATIC E N C I N E S .  Traetlon and Portable Euglnes. 

<STEAM: R.OAD R.OLLEEl.& .. 
ManufaGtured by FOUNDRY & MACH INE  DEPT. , Harrisburg, Pa" U ,  S, A .  
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ESTA BLISHED I S46. 

The Most Popular Seieotitie Paper iu the ".rld. 
Only 83. 00  a Yenr, inclndlnll" Postage. Weekly. l)� Nnmhers It ¥ ear. 

This widely cl rcul n ,ed and splendidly mustrated 
paper is published weekly. Every number contains six
teen pages of useful infOImation and a large nnmber of 
original engru.vings of new inventfons and discoveries. 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in MechaniCS, Manufuctures, 
Chemistry, I<lectriclty, Telegrapby. Photography, Archi
tpcture, Agriculture, Horticulture, Natnral History, etc. 
Complete List of Patents each week. 

Tenus of Snbocl·lption.-One copy of the SCIEN
TIFIC A"ERICA N will be sent for one year-52 nnmbers
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of thr"e dollnr. by tbe pnb
lishers ; six months, $1.50 ; three months, $1.00. 

Clubs.-Special rates for several name., and to Post 
Masters. W rite for particulars. 

Tbe safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, bnt is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., PRY, 
able to 

�'O"NN &; CO., 
36 1 B roadway, New York. 
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Scientific Ameri can Supplement. 
This is a separate and distinct pnbllcatlon from 

TIn SCIENTIFIO AMERICAN. but is uniform therewitb 
In size, every number containing sixteen large pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated deSCriptions. 
THE SCIENTI FIC AMERICAN SUPPLEMENT is pubUshed 
weekly, and Includes a very wide range of contents. It 
presents tbe most recent papers by eminent writers In 
all the prinCipal departments of Science and the 
Useful Arts, embraCing BIology, Geology, Mineralogy, 
Natural History, Geography, A rchreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mecbanical Engi
neering. Steam and RailwaY Engineering, Mining, 
Ship Bnilding, Marine Engineering, Photogrnphy, 
Technology, Mannfacturing Industries, SanItary En
gineering, AgIicuIture. Horticulture, Domest1c Econo
my, Biograpby, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub· 
lication. 

The most imporlant Engineerino Works, Mechanisms. 
and Manufactures at home and abro&d are illnstrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AX. 
"RICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

MUNN & Co., 361 Broadway, N. Y .. 
Publishers SCIKNTrFlC AMERICAN. 

• 
Building Edition. 

THE SCIENTIFIC AMERICAN ARCHITECTS' AND 
BUILDERS' EDITION is issued monthly. '2.50 a year. 
Single copies, 25 cents. Ftrrty large qnarto pages, equal 
to about two b undred ordinary book pages ; forming a 
large and splendid Ittalrazine of Architecture, rich. 
Iy adorned with eleoant pZates in colors. and with other 
fine engravings ; illustrating the most Interesting ex
amples of modern Architectural Construction and 
allied subjects. 

A special featnre is the presentation in each nnmber ' 
of a variety of the latest and best plans for private resi- · 
dences. city and country, including thoge of very mod
erate cost 88 wen as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, SpeCifications, Sheets of Details. Estimates. etc. 

The elegance and cheapness of this m�nl1lcent work 
have won for it the l.nrlrest Ch'culatlon of any · 
ArchlteCmral publication In the world. Sold by all . 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York • .  
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