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THE RONDOUT BRIDGE. 

The New York, West Shore, and Buf
falo Railway crosses Rondout Creek at an 
elevation of 150 feet above water, in order 
to permit the passage of large schooners 
and barges. There is a large amount of 
coal, cement, and flag stone that annually 
pasRes th is point, and a drawbridge, which 
the height of the present structure makes 
unnecessary, would h ave seriously inter
fered with the operation of the road. 

The line of the road leaves the top of 
a hill of the same elevation as the bridge, 
crosses the three spans, then a long via
duct, and thence through a tunnel in the 
opposite h i l l .  The spans are of t.he fol
lowing lengths, beginning at the south 
(left of the engraving): one of 163 feet, 
one of 241 feet, and one of 264 feet. They 
rest upon three iron piers of 15 by 30 feet 
section . The viaduct is 531 feet long, 
supported on piers-thu� making a total 
length of 1,244 feet. The weight of the 
iron entering into the construct i on is 2,000 
tons. The work of erecti on was begun 
November 8, 1 882, and the first train 
crossed May 8, 1883. The total cost of 
the bJ"idge was about $350,000. 

The iron work was designed and con
structed by Clarke, Recves & Company, of 
Phamixville, Pa. , in accordance witb 
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FRAMEWORK FOR ERECTING THE SPANS. 

specifications and detailed directions of 
Col. Walter Katte, chief engineer of the 
North River Construction Company, and 
E. L. eorthell,  chief engineer, and A. 
Lucius, engineer in charge nf bridges of 
the New York, West Shore, and Buffalo 
Railway. 

The bridge is 29 feet wide from center 
to center of trusses, the viaduct being tbe 
same from center to center of col umn caps. 
The first span bas a heigbt of 32 feet, and 
the other two a h eight o f  45 feet. It  IS  a 
pin connected, wrought iron bridge, the 
iron having a minimum ultimate tensile 
strength of 50,000 poun ds per square inch 
of original sectional area before fracture. 
The end and intermediate posts and top 
chords, as well as tbe columns in the 
piers, are of the patteI'D known as Phamix 
columns. The wooden floor consists of 
transverse floor timbers, extending the 
full width of the bridge, supporting rails 
and guard beams. According to the speci
fications  for hridges of this size, they must 
carry the dead load consisting of tbe iron 
in tbe structure and a floor weighing 400 
pounds per lineal foot of track, consisting 
of rails, ties, and guard timbers only, and 
a moving load for each track.-supposed 
to be moving in either direction-consist· 
ing of two consolidat ion engines, coupled, 
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followed by a train weighing 2,240 p.ounds per running foot. 
In order to provide far vibrations and wind pressure, the 
bottom lateral bracing in through bridges is proportioned 
to resist a lateral strain of 450 pounds for each foot of 
span. 
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THE TOTAL SOLAR ECLIPSE OF THE 6TH OF l'tIAY. 

Not a word was heard from the astronomers who traveled 
many thousan d  miles to observe the solar eclipse, until the 
12th of June. 'The glad n ews then flashed over the wires 
from San FranCisco tbat the weather on the momentous 
day was excellent, and that the results attained were a great 
success. Somewhat fuller accounts of the expedition have 
since found their way eastward, but the full results of tbe 
observations can only be obtained fmm tbe official reports 
of the observers, which will lJe forthcoming as speedily as 
possible. 

It will be remembered that the American expedition was 
sent out by the National Academy of Sciences to observe 

Tbe viaduct is composed of lattice girders supported 
upou six iron piers, the distance between facing columns of 
tbe piers being 50 feet in all except that next the bridge, 
which is 60 feet. Much trouble was experien ced in obtain
ing a suitable material upon which to build the piers, alld in 
some instances excavations to the depth of 60 and 80 feet I 
had to be made before finding a good foundation. The 
bridge piers rest on masonry, built ou piles driven to 
refusal. 

The placing in position of a structure of this magnitude 
at so great a height involves great care and much labOl', 
and its rapid and successful completion makes it a subject 
well worth studying. No false work was used in erecting the 
viaduct. The piers consist, practically, of four i ron columns 
resting on beds of masonry, and firmly held in position by 
struts and ties. After the foundations had been completed 
the columns were raised in place, wben a gin pole (a wooden 
mast bavi ng a pulley at its upper end, tLrough which a 
hoisting rope passes) is fastened to them by i ron bands. A 
rope paRses flom a hoisting engine tbrough a block at the 
base, thence through the pulley in the gin pole. By this 
means tbe several parts were raised into position and se
cured. The work was completed, section by section, to the 
full height and the track laid. As soon as the first section 
had been fin ished a traveler, operating on top, assisted in 
the work of raising the balance. 
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bers, and was ill charge of Professor Holden, of the Wash
ington Observatory, of Madison, Wis. The observers started 
for their destination on the 1st of March. From Callao, 
Peru, tbey were conveyed by the Un i ttd States steamer 
Hartford to Caroline Island,  wbicb they reached on the 20tb 
of April. Two observers joined them at Callao, spnt out by 
tb8 Royal Astronomical Society of Great Britain, and four 
officers from the Hartford increased the uumber of observ· 
ers to twelve. On the 22d of April, a party of French as· 
tronomers arrived in the L'Eclaireur, and took up tLeir 
quarters on the island. Among the members of the French 
expedition were several astronomers of world·wide fame, in· 
cluding M. Jannsen, to whom total eclipses and their awe
i nspi ring phenomena are as familiar as the letters of the al· 
phabet to ordinary men; M. Tacehini , of tbe Roman Observ
atory, famous for his power of handl ing tbe spectroscope; 
M. Trouvelot, whose wondrous drawings of the sun and the 
planets gained for him great fame during his residence in 
Cambridge, Mass. ; M. Pali�a, distinguished for his bkill in 
picking up asteroids ; and M. Pasteur, of the Meudon Ob
servatory, well known as an accomplished photographer. 

Caroline Island was found to consist of a chain of small 
coral islands encircling a lagoon. The vegetation is good, 
and cocoanuts and a small quantity of guano form articles 
of export for a London firm which has leased the island from 
the British government. At the time of the astronomical 
invasion tbe seven inhabitants consisted of four men, one 
of wbom w as accompanied by a wife and two cbildren .  
Carol ine Island waR not their permanent abode, but they 

Very differeut and much more difficult was the task of 
erecting the spans. In this case it was necessary, in order 
to 8upport the great weight of iron, to build a framework 
of beavy timber of strength sufficient to bear the load and 
resist the wind which sometimes sweeps through tbe gorge 
Wilh great violence. Our drawings show a side and trans
verse elevation with details of the top, bottom,  and splice. 
All bolts were three-quarter inch,  all diagonal transverse 
braces were 3 inches by 8 inches, aU horizontal transver�e 
braces were 4 by 8 inches, al l longitudinal braces 3 by 8 
inches, with X bracing between outside and center legs. 
Tbis framework was supported on piles ; the distance from 
the top of the piles to the caps was 1� feet. Tbree hun
dred thousand feet of timber was used and 416 piles. Put
ting the span together after this had been finished was com
paratively easy. About two-tbirds of the total cost of erec
tion wa� for the false work,ellgines, blocks, tackle, and other 
appliances. The total cost of erection was about  1Yz cents 
per pound. The cost was from one-thirli to one-half a cent 
per pound greater than it would have been in snmmer, 
owing to last winter being an unusually inclement one. 
Much of the time the ropes, stagings, etc., were covered 
with ice. 

(Illustrated articles are marked with an asterisk.) had been brougbt from Tahiti to take care of tbe young 
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(JoDslderatloD Cor Employes. 

Referring to an article published i n  the SCIENTIFIC AMER
ICAN ill its issue of June 2d, on " Consideration for old Em· 
ployes," the proprietors of the Morgan Crucible Company, 
London, England, sen d  a plan of a scheme for the encour
agement and relief of faithful, disabled, and aged employes, 
which is in practical operation with tbem with good results. 
Iii brief, tbe plan givecl to each employe at weekly wages: to 
all who have heen employed six months, a bonus of six 
pence on the pound,  or 2% per cent ;  to a one year's worker, 
3%" per cen t ;  to a five years' employe, 5 per cent. 

These bon useR must be placed in the Post Office Savings 
Bank, and every twenty pounds thus deposited will draw 
yearly 2Yz per cent given by tbe company. The company 
give pensions also to incapacitated workmen at a rate of six 
shillings per week for a workman of ten years' continuous 
service, eight shilling6 per week for onc of fifteen years'· serv
ice, ten shillings per week for twenty years, and when a 
workman has performed twenty years of continuous service 
and has been retired, he receives 30 per cent of his salary 
thereafter. 

'J.'ar and Ammonia Crom Coke Ovens. 
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face was veiled by the dark shadow of the moon. Serious 
doubts as to the weather disheartened the observers on the 
morning of the eclipse. But the clouds scat tered , and the 
sky cleared before the grand event, and remained nearly 
clear till after the eclipse was over. A slight haze and a 
few passing cl ouds alone i nterfered with tbe perfection of 
the cOllditions under which the phenomenon was observed. 
The period of to tality was five minutes and twenty-five sec
onds, and tbe practiced observers made tbe most of the 
precious minutes as they passed, each observer devoting him
self to the part assigned to him. 

The most glorious sight ever witnessed by human eyes 
was displayed in all its grandeur and sublimity to the band 
of observerE on this lone island of the ocean. The four con
tacts were noted, and, as the moon covered the sun's face, 
tbe corona beamed brightly forth, with five well defined 
streamers. The rosy protuberances were, however, very 
few ,  and the cLromosphere was in a state of unusual qui
escence. Photographs were secured of the corona and its spec
trum, and of the sky in the vicin ity of the eclipsed sun. 
Some very lDteresting spectroscopic observations of the 
corona were made, whose result Reems to upset prevailing 
theories ; for Professor Hastings, of Baltimore, one of the oh· 
servers, asserts that tbe corona is not an appendage of the 
sun, but an optical pbenomenon. There was a time when 
t.his was the general view, but astronomers of late years 
have not only considered the coroua as belonging to the SUIl, 
but photograpils of the solar disk have been recently made 
showing tbe silvery streamers when there was no ecl ipse. 
Professor Hastings will have to support his observations by 
proofs strong as Holy Writ before his theory will be ac
cepted, now that a different one has been long considered 
valid by the astronomical mind. 

Not a trace of tbat mythical member of the solar brother
hood, the planet yulcan. was obtained, though careful 
search was made. ·Perhaps tbere is no such planet, and 
perbaps he was safely hidden behind the. sun's· vast mass, 
and may beam forth at some future total eclipse to prove 
conclusively that Mercury's unexplained perturbations have 
a tangible cause. Much. more valuable work was done. 
Trouvelot made a sketch of the corona ; Dr. Dixon sketched 
its five well defined streamers; Tachini observed a spec· 
trum resembling that of comets in one of the coronal stream
ers; Jannsen noted dark lines in the spectrum of the corona. 
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The English and French astronomers obtained a series of 
coronal negatives. Some of these extended to i ts outer 
limits, and some of those of the coronal spectrum contained 
several bright l ines . The meteorological observations 
showed a rise in barometric pressure of 0'02 inch. the rise 
in h umidity was five per cent. , the temperature fell to that 
of night, the d irection and velocity of the w ind  were uni
form, and the observations on radiation showed that the 
reception of heat by the earth was almost entirely checked. 

Even these barren items of information are of exceeding 
interest, and will furnish admirable material for thoughtful 
study until the official accounts are made puhlic, and a 
wonderful story of personal experience, observation, and 
devotion to science will be related that will find admiring 
l i steners all over the civilized world. 

The astronomers enjoyed excellent heal th  during their 

long t rip. After the eclipse, the Hartford returned to Caro
l ine  Island and carried the American party to Honolulu, 
fro m whence they took passage to San Francisco and home. 

HOW SCREWS ARE THREADED. 

Screw threads are "originated" in the l athe usually. All 
lathe turning, with regular-con stant-feed of the turning 
tool, is screw cutting, or threading; the tool cuts a spiral 
around a revolving cylinder. 

It is evident, therefore, that by increasing the speed of the 
feed relative to that of the revolving cylinder, and having 
the point of  the cutter properly shaped , a screw thread 
would result, instead of a paring off of the entire smface of 
the cyl inder. All important actuating or  working screws, 
as those for feeding on machine tools, are formed in this way, 
and large nu mbers, also, of ordinary machine  screws, which 
when once seated are expected to remain in situ until the 
machine or implement of which they form a part is worn out. 

Wood screws, as screw, for fastening wood to wood, 
metal to wood, etc. , are threaded in a similar manner, the 
tb read being cut from the solid by a single cutter removing 
the material between the threads. 

Large numbers of screws are th readed by die�, which may 
be called hollow screws, or nuts with cutting edges. These, 
by rotating, form the feed as well as the cutting device for 
threading the sm ooth cylindrical rod or bar. Some of these 
dies are worked by hand, others by power, but in either 
case the cut., by the modern and improved dies. is clean, and 
the th read is formed from the solid.  The old fashi oned dies 
were adjustable so as to be "set up," and could be made 
to cut several sizes of diameters. J\iuch of their work was 
don e by pressure, or squeezing, and a part of the thread was 
.ised ". instead of being cut from the solid material. 
ilhere are adjustable dies made now, bu t they are so formed 
as to d:> solid cutting. 

There is another method of cutting threads direct from the 
solid, and that is by milling. It is the in vention of the late 
El i Horto n ,  the ch uck man of Windsor Locks, Conn. The 
machine is entirely automatic, the blank to be cut being ro
tated as in a lathe, and a rotary mil l ing tool rotating against 
it at an ang-Ie adapted to the pitch of the thread desi red. As 
the blank revolves slowly toward the cutter, the cutter reo 
volving more rapi dly forms the thread by being fed along 
over the b lank as is the cutting tool in a lathe. The mill i ng  
tool i s  so  formed in cross section as to  produce any shape of 
thread desired. This method is still in use by the. suc· 
cessors of Mr. Horton to thread the steel screws of their 

Jeitutifit !tutrieau. 
D'ARREST'S COMET. Snakes In Australia. 

3 

[Translated for the �ClENTlFIO AMERICAN from Oiel et Terre of the 15th " Although the bushman has nothing to fear out here from 
of April.] the attacks of any wild animals," say�a writer whose know. 

On the 27th of June, 1851, D' Arrest d i�covered at Leipzig ledge of Australian cou ntry life is not to be excelled, "he has 
a very faint comet. After following its course for a fort· still his secret enemies, which in many cases are as danger. 
night, D'Arrest and Yvon Villarceau announced, almost ous as the open foe ; and what he has most to dread in the Aus. 
si multaneously, tbat the orbit of the new comet was ellip. tralian bush are the snakes." Such is certainly the case. " I  
tical, and that i t  must b e  ranked among periodical comets do not believe," h e  contin ues, "any part of the world can be 
that return at regular intervals to perihelion, the only time more infested with these reptiles in the summer season. Let 
when they are visible. The comet was observed for three him walk where he will�in the depths of the forest, in the 
months. Yvon Villarceau, from the com putation of its thick heather, on the open swamps and plains, by the creek 
positions, assigned to it a period of about six years and a or water hole�the shooter is sure to meet with his enemy. 
half, and an orbit t!Jat at aphelion approached very near the the black snake. It enters his very tent or hut. and coils 
orbit of the giant  planet of our system, the mighty Jupiter, . itself in his blankets. In fact, nowhere is he safe ; and if 
whose mass is nearly 340 times greater than that of the earth, he did not banish the thought of them altogether from his 
and whose attraction must consequently exert a powerful mind, he would not have a moment's peace. 
influence upon the path traversed by the comet, and com· "It does, indeed, appear as if the eye of a watchful Provi· 
plicate the determination of the successive epochs of its dence peculiarly guarded the traveler in these wilds; for at  
return. any moment he is liable to tread upon a dcadly snake, coiled 

It is difficult to form an idea of the length and tediousness up in his very path, which does not  al ways get out of the 
of the process required by these mathematical calculations. way, but l ies watching him with his basilisk eye, ready in a 
The task was, however, u n dertaken, and, on the 1st of June, moment to make the fatal spring if touched , and very often 
1857, Yvon Villarceau announced the return of the comet the snakc is not seen until the danger is past." Bushmen 
during the winter of 1857-58. soon become accllstomed, like the black fellows, to the indio 

According to the ephemeris issued at the same time with cations of the presence of a snake, and can see it before 
the article in question ,  he also announced that the comet reaching i t, u nless coiled up very snugly. The bush fire. 
would not be visible i n  the n orthern hemisphere, and noli· destroy thollsands of snakes, but seem to make 110 impression 
fied observers in the sonthern hemi�phere of th e  results of on their numbers. Curiously enough, snakes are nol found 
his work, tha t  they might be on the watch for the erratic in New Zealand, although there is no record of St. Patrick 
visitor. On the 4th of December, 1857, Sir Thomas Maclear, having ever visited that part of the world. 
of the Cape of Good Hope Observatory, detected a faint ... . , • 
comet in the n eighborhood of the position assigned A ,Bolivian Saurian. 

to it. " The Brazil ian Minister at La Paz, Bolivia, has rem itted 
In July, 1861, Yvon Villarceau published a new paper to the M inister of Po reign Affairs in Rio photographs of 

concerning tbe comet's orbit. He predicted it� return to drawings of an extraordinary saurian killed on the Beni  
perihelion on the  26th of  Pebruary, 1864, but declared that after receiving thirty.six balls. By ordel' of the President of 
i ts faint IURte r  and small angular distance from the sun Boiivia the dried body, which had been preserved in Asun· 
would probably render it invisible. This pred iction was cion,  was sent to La Paz. It is twelve meters long from 
fulfilled , and the return of 1864 was not observed. snout to point of the tail, which latter is flattened. Besides 

The next appearan ce of the comet was announced for 1870. the anterior head, it has, four meters behind, two small but 
M. Leveau calculated the probable orbit for this epoch ; fol- completely formed heads (?) rising from the back. All thre e 
lowing the plan of M. Yvon Villarceau, he introduced into have much resemblance to the head of a dog. The .legs are 
his calculations an indeterminate quantity from which he short, and end in formidable claws. The legs, belly, and 
selected three probable values that gave him three different lower part. of the throat appear defended. by a kind of scale 
ephemerides. In spite of the great perturbations caused by armor, and all the back is protected by a still thicker and 
the attraction of Ju piter bfltween the returns ot' 1858 and double cuirass, starting from behind the ears of the anterior 
1864, and the absence of observations in 1864, D' Arrest's head, and continuing to the tail. The neck is long, and the 
comet was detected by Winnecke at Carlsruhe on the 31st of belly large and al most dragging on the ground. Professor 
August, 1870. 

' 
Gil veti, wh0 examined the beast , thinks it i s  not a monster, 

Its pORitio!,\ was in right ascension 16 h. 38 m. 3 8. ; its but a member of a rare or almost lost species, as the Ind ians 
declination was 10° 39 '8' south. One of the ephemerides of in some parts of Bolivia use small e arthen vases of identical 
M. Leveau had assigned to it for t.his epoch a probable I shape . and probably copied from nature." 
position in right ascension of 16 h. 38 m. 18 s., and in decli. I Mr. William E. A. Axon , in a note gi ving Ihe above to the 
nation of 10' 41'1' south. Th e  agreement between calcu· 'Journal of Science, says: "If this  account should prove to 
lation and observation is remarkable. be accurate, it would form a counterpart to the etching of 

Pinal1y, the return of 1877 was observed at Marseilles on the mammoth, which forms so interesting a memorial of pre· 
the 8th and 9th of July. The return of the visitor is  ex· h istoric art." 
pected d uring the pre8ent year. It has even been already ------................. , ...... ------

announ\ied, but the  news proved to be without foundati on, 
and the celestial object mistaken for D'Arrest's comet is a 
fai nt new n ebula. 

The reader will, perhaps, ask what scientific interest 
there can be in announcing the return of periodic comets. 
After the brilliant confirmations of the law of uni versal at· 

New Exploslvt>. 

chucks. traction that have been furni�hed by phenomena of various 

Herr Koppel has devised a new explosive SUbstance, 
which he expects to be less costly than any other, to give 
out no injurious fumes, and not to be liable to explosion by 
shock or friction. The following is the composi tion of two 
kinds, No. 1 being suitable for hard rocks, such as basalt, 
and No.2 for softer, such as sandstone : 

No. 1. No. 2. 
42 

Threads on large cast iron screws are somet imes formed kinds, of what use is it to build m on uments of figmes in or· 
simply by being cast, and  formerly there was much cheap del' to pred ict the return of a comet ? At first sight it 
small work of tllat sort in the  market. would seem that such labor is unwarrantable, and without 

Threads may be raised by forging in dies, and some good direct ntil ity. 
work by this is pruduced. In both these cases, however, au We must, however, discard such conclusions, for they are 
after finish in the lathe is desirable.  in contradiction to the essent ially perfectible character of 

POI' some peculiar purposes threads are formed by twist. science. Certainly it  is no longer necessary to seek in the 
ing a square or a flat bar; a common form of hand drill that movemen ts of the planets of our solar system confirmation 
has superseded the bow drill being a case in point. The of the law of universal gravitation; but the util i ty of the 
stock of this drill is a bar, square in cross section ,  twisted, labor in question is not bounded by this law! 

Saltpeter.. .. .. .. .... ... . ............................ 35 
Soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 
Sulphur ................ ................. .... . '" 11 
Sawdust... . . ... ................................... 9'50 
Chlorate of pota.h........ ..... ... .... .... ........... 9'50 

22 
1250 

10 

Charcoal.............. .............. .. . . . . .
.
. ..... 6 7 

Sulphate of soda.... . . . .  ........... ........ .. ..... 4'25 5 
Prussiate of potash .... . ................ . ...... 2·25 
Refined sugar.. .. .. . . .... .. .. .... .... .. .. .. .. . .. . .. .. 2·25 
Picric acid...... ................. ....... .... ..... 1'25 1'50 

100 100 
and which is rotated by slid ing a. loosely fitting n ut rapidly A multitude of secondnry causes play a part in the econ· .. , • , .. 
back and forth over its length .  A familiar instance of  a omy o f  the material universe, and the  effect of  these mul· The Nt>w Nickels not a Standard Weight Cor Measure. 

screw thread of this description is the ordinary auger or bit, tiple causes can only be revealed by the constant observa· The new V nickels are now coming into general use, the 
the cross spction of which is a flattened parallelogram like a tion of all the phenomena offered for examination. Each word "cents" having been added to prevent their being 
flat bar. observation coustitutes, in some measure, a function of the mistaken, wheu gilded, for half· eagles. The following, 

One peculiar method of forming screw threads remains to constant quantities that enter into the great law of universal which was true of the old nickel, although it does not apply 
be men tioned. It is that of raising a thread by roll ing be· attraction, combined with the effects of  these causes in de· to the new, is now going the rounds of our exchanges : 
tween dies under pressure. There is a great deal of what is tail. The accumulation of a great nuUl bel' of these func· " Five Cent Nickels a8 Measul'es.-A fact probably but little 
know n  as "bright wire goods" in the market, which are tions will alone allow us in the future to suspect the exist· known is  that the United States nickel five cent pieCES 
threaded . In many cases these threads are formed by s im· ence of these causes and to d i scern the part that belongs to furn ish It key to metric measures and weights. This coin is 
ply rolling-one revolution, or a little more-the wire between each one of them in the production of phenomena as we ob· two centimeters in diameter, and its weight is five grammes. 
two hardened steel plates that are corrugated sl'li rally to serve them. The constant study of f:�cts conRtitutes the ex· Pive of them placed in a row will give the length of a deci· 
form, when combined , a continuous thread. Suffici ent perience of science ; this is not lost, l ike personal experience, meter, and two of them will weigh a decagramme. As a 
pressure is applied during the rolling-which, 110 wever, is I but it can be transmitted to our successors to throw light kiloliter is a cubic meter, the key of the measure is also a 
very rapid-to raise the metal from the annealed wire u pon their researches i n  ages to come. I key to a measure of capacity." 
enough to make a thread. In this case the threaded portion Each comet therefore presents, as it  were, a special interest Although the new n ickel pieces are larger in diameter 
is considerably larger than the Btock or wire, at least llalf in our studies of the universe. Encke's comet seems to feel than the old, they weigh less. 
the depth of the thread on each side. the effect of the resisting medium through which it passes. The average weight of those which we have tested is 4'9 

The threads in nuts are produced either by the" originat· The great comet of 1882 grazed the sun 's atmosphere Hnd fur· grammes, or 75Yz grai ns, while the diameter is 21 m illime· 
ing" method, cutti ng tbem in a lathe, by being tapped, or nished appreciable elemen ts of the small resistan t  power of tel's. Both old and new are so nearly two mill imeters in 
sometimes by bping cast of soft metal, as brass, ou a thread· this atmosphere. D'Arrest's comet offers in the same way thickness that the eye .cannot distinguish the difference, 
ed core of hard metal, as iron or steel . But nuts are mostly at every reappearance the PQssibility of measuring the ex· hence a very correct idea of a millimeter can be had by 
threaded by tapping, running one, two, or three successive tent of the perturbations to which it has been subjected, and taking half the thickness of a five cent nickel . 
taps through them either by hand or in a power machine. as i t  passes exceptionally near to, Jupiter it is eminently To give an idea of larger metric m easure� we mllY add 
Nuts of very thin material, as sheet brass for lamp tops, jar adapted for furnishing the data of observation relative to the that the column rules of the SCIENTIFIC AMERICAN are 0'36 
eovers, etc. , are formed simply by rolling hetween spirally mass-not yet absolutely determined-of this immense meter, or 36 cm. , in length, while the editorial columns 
corrugated roll�, a work analogous to "beading" on tin planet, which exerts so powerful an influence upon the solar are 8 cm. wide. The columns of the New York Sun and 
ware. system. Timf-8 are n early 54 cm. long and 6 cm. wide. 
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El'&'otlnlne (Tanret's). 

Upon request of tbe Pharmacological Institute of Strass
hurg, Gehe & Compan'Y have made many attemps to prepare 
this alkaloid, to which the oxytoxic effects of ergot are 
ascribed, and bave at last succeeded_ It is a substance 
which is very readily decom posed, being quickly altered by 
alkaline reagents, or even by a moderately elevated tempera·· 
ture. It sooo assumes a red-brown color. Dr. Kober, of 
Strassburg, writes to Gehe & Company in respect to it as 
follows : 

" You can scarcely realize how you have delighted my 
pharmacological heart by your ergotin ine,  for its action is 
most extraordinarily strong, and such as I never have attained 
iu my own experiments. Frogs are placed by one-twentie th 
milligramme into a deep toxic cond i t ion , which is remarkable 
by its close resemblance to that produced by veratrine, inas
much as the muscles-al though promptly contracting-re
quire from four to si x hours for agai n relaxing. This pecu
liar condition lasts many days. A few milligrammes ad min
istered to Gui nea pigs produce It condition resembling 
strychnine poisoning. inasmuch as they exhibit convulsive 
twitchings of  the legs and dyspnrea, and finally die from 
paralysis. The in toxication m ay be very n icely studied in  
rablJits, which are  affected already by injections of one-tenth 
milligramme into the circulation.  At first the cardiac plexus 
is excited, then f'OlIows a stage in which the blood pressure 
is increased.  This discovery is of tbe g1'eatest importance, 
si nce it has been suspected. for the last twenty years, that 
ergot incre!lses the blood pressure and thereby acts upon the 
uterus. Larger doses diminish tbe blood pressure in rabbits 
permanently, produce cramps lasting for hours, and cause 
death by asphyxia. It is remarkablc that tbe alkaloid has 
no effect upon chickens ,  although the latter are very easily 
affected by ergot, and may be killed by feeding three times 
w itb ten grammes of the crude drug. " 

The hypodermic dose of the substance is ten to twenty 
drops of a solution containing one milligramme in one cubic 
centimeter. 

� citutifit !tutricau. 
IMPROVED HOP PRESS. 

Various presses have been contrived at different times for 
extracting the wort from spent hops, but as a rule the ohjec
tions to them have been their very complicated character 
and consequent expense.  

The press here illustrated is  fitted w i th two circular  
wrought-iron boxes,holding about six bushels each ,which are 
filled and pressed alternately, and are arranged to !'Un in and 
out of the presses on wheels and rai ls. The pressed bops are 
discharged from the bottom of tue press,  which openR 

IMPROVED HOP PRESS. 

This preparation, says New Remedies, is the most ertpensive 
drug so far quoted, since at lowest rate it must be put at 
200 mark� (50 dollars) per gramme (or 31- dollars per grain, 
over $1;300 per ounce). Yet even tbis price is seven an d 
one-half times lower than that charged by the French mann
facturer, namely, 1 '50 marks (36 cents) for one milligramme 
in solution. : dow lJ ward l ike a door, and can be run i n to any suitable re-

------........ 4 .... >-11 .... _ . ceptacle, or through a chute into the yard. One of the�c 
CHEMICAL VAPORIZER AND DEODORIZER. new hop presses has just been constructed for and fitted at  

Our engraving shows a compact and portable apparatus Messrs. H. & G. Simonds' Brewery at Reading, and has 
for the radical destruction of sewer gas, foul air, and fun- proved bighly successfuL The pump which works the 
gous germs in tbe atmosphere_ This device p ractically ap- hydraulic press is driven by a strap from the main shafting, 
plies the latest scientific discoveries of Prof. Robert Koch,  so that the attendan t has nothing to do but open and close 
and others, on treatin g  by inhalation diseases caused hy the valve ; but the pump can also be made to w ork by hand.  
germs of sewer fungoid, for continuously charg-
ing the ail' with chemicals which produce arti
ficially any desired atmosphere considered essen
tial by phYiicians, for the prevention or treatment 
of di seases. 

This apparatus enables practitioners to adm i n
ister by inhalation active volatile drugs during 
tbe night, bringing within the range of  curable 
complaiuts 5everal fatal diseases which have 
heretofore resisted scientiGc treatment. 

The apparatus consists of a small case con
tai ning the vaporizing cy Hnders and a Fpring 
acted fan which draws in air and forces i t  
through tbe cylinders containing tbe remedial or 
d isinfecting agent. 

The air thus charged is poured into tbe apart
ment in a continuous stream. 

The vaporizer demands but little attention , 
and the chemicals used are ine;xpensive. All of 
the formulas or drugs recommended for use 
with the apparatus are fu rnished prepared for 
immediate use. 

As the vaporizer makes no noise it can be 
put in the sleeping room, or i t  may be p laced on 
a bracket in tbe ball on the floor occupied as 
sleeping apartments. 

For the use of h otels and office buildings, a 
large chemical vapori;;l:er, capable of supplying 
the entire bui lding, i� placed in t.be basement. 
Connecting pipes lea.d i ng from the generator 
carry tbe vapor to the ice boxes, supply rooms, 
water closets, halls, sleeping rooms, and otber 
locations. 

When an upper and a lowei' boiler are used, the feed water 
is let into the latter, which the fire gases reach last, and there .. 
fore is not so hot as the other. It is often noticed that the 
separate plates of this boiler are pock-marked with little 
grooves. When fresh water containing air is  w armed, little 
bublJles of air containing much oxygen form , and as there is 
very little motion in this part of the boiler, they adhere to 
any rough spots on the iron and are destructive to it. It is 
easy to see that rough iron is attacked more readily than 
smooth ; and of course, the. action is most powerful i n  the 
grooves themselves, If steam bubbles at tach themselves to 
any spot whatever in a steam boiler, where the tem perature 
is not very h igh from its being heated with hot gases only, 
rusting will takc place. Here too the atmospheric air in the 
feed wate .. would be the destructive agent. 

Hence, if care is taken to keep the water in motion circu
lating around in the boiler, the chief cause of  internal corro, 
sion will be for the greater part neutralized. -Polyt. Notiz.. 

.. . . 1 .. 
Detection and Estimation oC Lactic Acid. 

R. Palm says that when  lactic acid is added to a clear Of 
slightly opalesccut solution of basic acetate of lead, i. e. , 
acetate of lead mixed with five or six parts of alcoholic aDl
monia, a white amorphous precipitate of plumbic lactate 
will be immediately f{)rmed_ 

The same precipi tate is produced when acetate of  lead is 
added to a mixture of lactic aci d  and alcoholic ammonia. 
The precipitate is soluble  in a large quantity of water, in 
acetic acid, lactic acid ,  anr! caustic alkal i ,  but in soluble in 
a lcohol, . and must therefore be w ashed with alcohoL It 
dries to translucent scales like dextrine. After heating with 
fuming sulphuric acid and igniting, it left  behind 79� to 
77� per cent of oxide of lead, so that its com position corre
sponds to a basic salt having the composition 

3PbO,2C,H.O" 
which requi res 78 '8 per cent of oxide of lead_ 

.. . • 1 "  
Lea d Cor the Examination of Drying Oils. 

The lead is obtained by precipitating with sli ps of zinc a 
10 per cent solution of lead nitrate acidulated with a few 
drops of nitric acid. The precipitate obtained is agitated 
for a few moments with distilled w ater, w ashed by decan ta
t ion two or three times ; thrown into a fu n n el plugged with 
glass wool , washed quickly, first with alcobol and tben with 
ether, and dried in a vacuum over sul phuric acid. To expel 
traces of ether, it is lastly exposed to the air in thin layers 
for about two hours. 

For the examination of an oil, one gramme of the lead i s  
spread out in  a rather large watch-glass, and the o i l  in  
question is allowed t o  fall drop by drop from a pipe. 
drawn out to a point, placing the drops in such a 1I1an l ler 
that  a space may remain between them .  The lead gradually 

sucks up the oil , so that every fragment ig coated 
with an excessively thin film of oiL If tbe oil 
has been added in too great quant ity it forms a 
thick coating, which dries at thc surface, and 
forms a solid pellicle, which protects the  lower 
part. 

About 2 parts of oil at most should be used for 
3 parts of  lead. The watch glass should have 
been first tared ; the lead is  then weigbed, and 
afterward the oil added. The watch glass is  
then exposed to a mean temperature and to full 
light, which materially aids oxidation. With 
drying oils the i nl)rease of weight sets in after 
about eighteen hourll, and is generally at an end 
after three days, when it remains constant. 

With n on-d rying oils the w eight generally does 
not begin to vary until after four or five days_ 
Numerous series of experiments have shown the 
following numbers as the l imits of the increase 
of w eight of oils in presence of finely divided 
lead : Linseed , 14 to 1 5 '5 per cen t ;  nut, 7'5 to 
8 5 ; cotton, 5 to 6; beech uut, 4 to 5 per cent. 
The non,drying oils give an increase of weight 
from 1 to 3 per cen t, and it is only after the 
lapse of SODle months that we find an ill crease 
of 4 to 5 per cent.-A. Livaclw. 

", " 4_. 11 -
The Petroleum Fields of' the World. 

This apparatus may be employed in difflls
ing grateful and invigorating perfumes, as well 
as the remedial and disinfecting agen ts. If de
sired, a double effect may be secured hy charging 
the cylinders with different agents. The appara
tus seems well adapted for the rational treat· 
ment and preven tion of zymotic diseases. 

DR_ HUBBARD'S CHEMICAL VAPORIZER AND DEODORIZER. 

1'he relative importance of the oil fields of the 
world are succinctly stater! as follows, in the July 
Oentury, by E. V; Smalley, in his graphic and 
fully illustrated article on " Striking Oil :" 
" Nearly all the pet roleum that goes into toe 
world's commerce is  produced in a district of 
coun�l'y about a hundred and fifty miles long, 
with a varying breadth of from one to twenty 
miles, lying mainly in the State of Pennsylvania, 
but lapping over a little on its northern edge into 
the State of New York. This region yielded, i n  
1881 , 26.950, 8 1 3  barrel�, and  in 1882, 31,3\J8, 750 

;Fnrther information may be obtained by addressing the 
Ch�mical Vaporizing and Deodorizer Co. , 94 Greene Street, 
Ne� York ci ty_ 

MORITZ GROSSMAN, in his Year Book for 1883, gives the 
following recipe for cementing rubber or gutta-percha to 
mctal : Pnlverized shellac, dissolved in ten times its weight 
of pure ammonia. In three days the mixture will be of the 
required conSistency. The ammonia penetrlttes the rubber, 
and enables t\i'e shellac to take a firm hold, but as it all 
evaporates in time, the rubber'is immovably fastened to the 
metal, and neither gas nor water will remove it_ 

Destruction ot· Steam Boilers. 

The Dusseldorf Society for the 8upervision of Steam 
Boilers consider the following to be the cbief causes of the 
destruction of steam boilers : 

The corrosion of steam boilers on the outside is principally 
due to the action of the heating gases and of the moist 
masonry. The products of comhustion very frequently 
contain sulphmous acid, whiCh in contact with moisture is 
gradually converted into sulphuric acid, and as such cor
rodes the i ron. The moisture of the brick work causes 
direct rusting. With regard to interior corrosion, the fol
lowin$ points are to be noted : 

barrels .  A little petrolenm i s  obtai ned in West Virginia, a 
little at various isolated poi nts in Ohio, and a li ttle in the 
Canadian province of :'Ontario. There is also a small field 
in Germany, a larger one, scantily developed , in Southern 
Russia, aud Olle still larger, perhaps, in India. The total 
production of all the fields, out side of the region here de · 
scribed, is but a small fraction in the general account,  h ow
ever. Furthermore, the oil of these minor fields, whether 
in America or the Old World ,  is of an inferior quality, and 
so long as, the great Pennsylvania reserVOIr holds out, 
can only supply a local demand in the vicinity of 'the 
wells. " 
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Boring an on Well. 

A letter from Bradford, Pa. , to the Drug Reporter gives 
a very clear description of the above operation as follows : 

The machinery used in boring one of these deep oil w ells, 
while simple enough in i tself, requires nice adjustment and 
skill in operating. First comes the derrick, sixty feet high ,  
crowned b y  a massive pulley. 

The derrick is a m ost essential part of the mechanism, and 
i ts  shape and height are needed i n  hand ling the long rods, 
piping, cast i ng, and other fittings wh ich have to be in serted 
perpendicularly. The bore or drill  used is not much differ
ent from the ordinary hand arm of the stone cutters, and the 
blade is  exactly the same, but is o f  m as�ive size, three or 
four inches across, about four feet long, an d weighing 100 

or 200 pou n d s. A long solid rod, some thirty feet long, 
three i n ches in diameter, and called tl lf� " stem, "  is screwed 
on the drill. This stem weighs almost a ton , and its weigh t 
is the hammer rel ied on for d riving the drill through 
d i rt and rock. Next come the " jars, " t w o  long loose 
links of h ardened iron playing along each other about a 
foot. 

The object of the jars is to raise the d ri ll  with a shocl" so 
as to detach it when so t igh tly fi xed that a steady pull would 
break the maChinery. The u pper part of the two jars is 
sol idly welded to another long iron rod called the si nker 
bar, to the upper end of which , in turn, is attached the rope 
leading up to the derrick pulley, and thence to a stationary 
steam engine.  In boring the stem and drill are raised a foot 
or two, d ropped, then raised with a shock by the jars, and 
the operation repeated.  

If I may hazard a further il lustration of the internal bor
ing machinery of the well , let the reader link loosely to 
getber the thumbs and forefingers of his two han d s, then Lring 
his forearms into a straight l ine. Conceiving this line to be 
a perpendicular one, the point of  one elbow would repre
sent the drill blade, the adjacent forearm and band 
the stem, the linked fingers the jars, and the other 
hand and form the sinker bar, with the derrick cord at
tached at a point represented by the second elbow. By re
memhering the imme nse and concen trated weight of the up
rig-at drill and stem ,  the tremendous force of even a short 
fall may be conceived. The drill wi ll bore m any feet in a 
s i n gle day through solid rock, and a few hours sometimes 
suffices to force it fifty feet th rough dirt or gravel. When 
the debris accumulates too thickly around the drill,  the lat
ter is dra w n  u p rapidly. The debris has previously been 
reduced to mud by keep ing the drill surrounded by water. 
A sand p u m p ,  not unlike an ordinary syringe, is then let 
down,  the m u d  sucked up, lifted, and then the drill  sent 
�lJ. to begin its  poun d i n g  anew. Great deftness and ex
perience are needed to work the drill without breaking the 
jars or con nected machinery, anil in case of accident there 
are grapple�, hooks, knives, and other devices without n u m 
ber, t o  h e  used in recovering lost drills, cu tting t h e  rope, and  
other emerge ncies, the briefest explanation of which would 
exceed the limi ts  of this letter. 

The exci ting moment  in boring a well is when a d rill  is 
pen e t rating the u pper covering of sand rock which overlies 
th e oil. The  force with which t h e  compressed gas and 
petr oleum rushes u p w ard almost surpasses be1ief. Drills, 
jars, and sinker bars are som etimes shot out along w ith 
d e bris, o i l ,  and hissin g  gas. Sometimes this gas and oil take 
fire, and last summer one of the wells thus ign i t ed burned 
so fiercely that a n umber of days elapsed be fore the flames 
could be extillguished . More often the tankage provided is 
insufficient, a n d  thousands of barrels escape. Two or three 
years ago, at the h eight of the oil production of t h e  Brad 
ford region, 8, 000 barrels a day were thus run ning to waste. 
But those h alcyon days of  Bradford have gone forever. AI· 
th ough nineteen-twentieth s of the wells sunk in this region 
" struck " oil and flowed freely, most of them now flow 
sluggishly or have to be " pumped " two or three times a 
week. 

" Piping " and " casing, " terms substantially identical, and 
meaning th e lining o f  the well with iron pi pe several inches 
in the i l l t erior diameter, complete the labor of boring. The 
well,  i f  a good flow ing one, does all  the rest of the  work 
itself, forcing the fluid i nto the local tanks, whence it is dis
tributed into the tanks of the pipe-l i n e  companies, and is 
carried from them to the refin eries. The pipe lines now 
reach from the oi l  regions to the seaboard, carrying the petro
leum o ver hill and val ley hundreds of miles to tide-water. 

.. . .  � ., 

A HIstorical ExpeditIon .  

Professor Nordenski Old's prese n t  expedition to the north
ern regions is not con n ected with ordinary polar researches, 
as his efforts will be mainly devoted to attempts to reach 
the in teri or of Greenland, the coast of w h ich presents a 
forbidding wall of " icy mountains,"  as d esignated in Bishop 
Heber's hymn, " From Greenland's Icy Mountai ns. "  The 
professor bel ieves t hat the interior of Greenland i s  not only 
habitahl e, but measurably fertile. As a suppbnent to his 
interior ex plorations, Nordenskiold will seek on·the southeast 
coast fOl' relics of the ol d Norse colon ies which were 
founned i n  the ele,>:enth cen tury, and which gradually passed 
into oblivion after a historical existence of several hundred 
years, their pri n ci pal l'3cords being found in the Icelandic 
sagas, and a mem ory of them in occasional historical re fe
rences. The poet Montgomery, in one of his longer poems, 
gIves a semi-historical account of the Greenland settlements 
and their destruction based on the theory of a cataclysm of 
\p.tense cold. 

Jtitutifi t �tutri tau. 
[Tran81at�d from the REVUE INnU8TRIELLE.] 

RADIAL TUBULAR BOILER, BY L. HERVIER. 

The engravings represent a unique steam boiler, in which 
the tubes are exterior to the boiler proper, and are double, 
providing an annular space around the cen tral tube for the 
action of the heat, and also an annular spp.ce between the 
double walls of the  boiler, the actual generation of steam 
taking place in  the tu bes and the an nular chamber, the up
right cyl i n der, correspond ing to the upright boi ler in general 
use, being mainly a water receptacle.  

Fig. 1 sho w s  the boiler,  w i th a portion of its fmveloping 
masonry rem oved to exhibit the tubes. The upper portion 

DOUBLE BOILER TUBE. 

of the figure is a steam dome, from which steam is taken 
for use, and to which the safety valve and steam g:auges are 
atta.ched. 

The lower portion, or the boi ler proper, is double,  the exte
rior walls  recei ving a large n umber of tubes, shown in sec
tion i n  Fig. 2 , which project radially in to the flame space of 
the furnace, These tuhes are open at the boiler end, and 
closed at the ou t e r  end, and are secured firmly in the shell  
of the hoiler by means of conical rings, as seen in Fig. 2. 

'fhe inner concentric shell is also pierced for tubes of .a 
smaller diameter, w h ich project into the closed outer tubes, 
and are open at their ends. T hese are fast ened by being ex
pan ded at their inner ends i n  the usual way. The arrows 
in Fig. 2 show the COll rse the w ater takes in its expansion by 
heat. It passes from the interior cylinder through the small 
tubes into t h e . an nular spaces surrounding them, and back 
th rough the larger tubes to the annular space between the 
outer and inner shells  of the u pright boiler or cylinder. 

The Inventor says tbat the projeCting tubes, being exposed 
to the direct heat of the furn ace, soon bring the boi ' er under 
pressure, e'ren when i t  i s  fil led with a large amount of 

5 
Th e Refuse of' Furnace!!! f'or Building Purpose!!!. 

On the utj.J ization of the re fuse material from blast fur
naces for mortar for building purposes, Mr. W. Matt.ieu 
Williams, F. S.A. , relates some interest ing experien ces. It 
is far.from a ne w idea to make a conglomerate from the slag 
of a furnace for bui lding purposes, and Mr. Williams thinks 
he has heard of its use in fi n er work, and he concludes from 
the chemical nature of the cinder heaps found around fur
n aces that their composition renders them �ell su i ted for 
many p u rposes where lime mortar is now used. 

The slag refuse is composed of silicates of l ime and alu
m i n a, i n termingled with silicates of  iron, manganese, and 
magnesia in variable proportions. When the sil i ca is in  ex
cess they are glassy ; when the p roportion of lime is greater 
they are earthy. These earthy cinders pulverize spontane
ously, and are those which, I believe, have been used 
directly for cemen t ;  but I should expect the best resul t from 
the glassy cinders (or " slags, " as they are im properly cal led), 
as t hese contai n sufficien t sil ica to combine actively with 
the lime of mortar and thereby h arden efficiently. 

While on the subject I may mention a l ittle device which 
I adopted in b uilding the brickwork setting for the retorts, 
premising, however, that I began at this work quite as a 
novice, a purely amateur builder. At first I contracted in 
the usual man n er with the bricklayer, at so much per cubic 
foot m easured all over, I finding all materials, he only do
ing the work .  The work was badly done in spite of all my 
vigilance, anil the d ischarging of three or four bricklayers 
in succession ,  the fault being that the bricks were n ot laid 
closely enough, and the thick joints of  mortar crumbled 
when the w h ol e  structure was heated. At last I fou n d  a 
remedy for this w h i ch was very simple. Instead of  finding 
all the materials I only found the bricks, leaving the con
tm cting workman to supply his o w n  morlar, and of course 
paying h i m  accordi ngly. 'I'h e  difficul ty of making each 
brick to rest in firm con tact with its n eigh bor with no more 
mortar between each than was necessary for filling u p  i n 
equalities of surface, immed iately disappeared . 

. � . . . 
Ready-made House s. 

The Northtoe8tern Lumberman (Chicago) predicts, from the 
large num ber of i n quiries regarding. t h e  ready-made house 
busin ess, that it will eventually become a large industry 
and consume a large amou n t  of lumber. 

• 

A gentleman visited the Lumberman office recently who 
wanted from twen ty-fi ve to fifty houses for a colony that is 
about starting to Dakota. Such houses for the people set
tling in that territory, and often in other sections, are just 
what is needed. In many parts of Dakota it is i mpossible 
to buy lumber, and often when lumber can be obtained the 
services of a carpenter are hard to secure. A ready- made 
house can be shi pped to its destination and erected by any 
m an of ordinary ingenuity. It saves all bother of running 
around tbe country after building material and men to put 
it together. A gentleman called at the office of the same 
paper a fe w days ago who wanted a house to set up on a lot 
in t h e  city limits .  He could rent the lot during the su mmer 
for a small sum ,  and thus avoid paying big rent, and at the 
same time have a house of his own to live in that could be '1 handilv moved whenever it was desired to do so. A l ate in
quiry from Ph iladelphia was made regard ing ready.made 

! h ouses for e xport, and the same day came letters of inqu i ry I rdating to the same subject from West Virginia and New I· York. These letters, and h undreds of others, sh ow that the 

I ready-made house busin ess is not carried on exte n s i vely 
! en ough to meet the d e mand. There is no good reason why i a m anufacturer o f  knock-down houses s hould not  me 

HERVIER'S TUBULAR BOILER. 

w ater, because the steam does not pass through the body of 
the water in the interior of the boiler ; but the mixture of 
water an d steam w h i ch fills the annular envelope is less 
dense tban that of the central port ion, and a9 a result the 
steam rises in the annular space very rapid ly, the water be
ing d isplaced and drawn through the sma ller internal tubes, 
as seen in Fig. 2. 

Th is circulation is  quite l'egular, and it favors the pro
duction of steam, and it hinders the deposition of scale, 
compelling it to settle th rough the body of cooler water to 
the bottom of the cylinder, whence it may be removed by a 
convenient hand hole. 

100,000, 000 feet of lumber yearly in this city alone. 
4 4 . � .. 

T h e  C h icago Cable Roads. 

By the courtesy of Superintendent  Holmes yonr corre
spondent  was allowed to examine the c'1ble system of street 
railroad s in operation at Chicago. There arc four lines 
operated from the station on State Street, and one branch 
line on which the cars are moved by horses after leaving 
the cable. The cables enter the station at righ t angles from 
the street and pass around the driving drums, of which there 
are two of fourteen feet diameter for each cable. The 
d rums are geared d i rectly to  a shaft operated by two en
gines of 1 , 000 h orse power each , moving the cahles at a speed 
of seven and eight miles an hour. The cables run over 
rollers in  the tube laid between the rails, and are raised 
about eight or ten i nches by the clutch when griped. This 
causes a slackening and t ightening of the cables, and requires 
an automatic take up of the slack. For that purpose, at 
the station the cables pass around a tension drum carried by 
a slid i n g  carriage that is con n ected to a weighted chain, 
which d raws the carriage back more or less according to 
the slack on tIle cables. There is a constant back and forth 
movement of the carriage varying from six inches to three 
feet the Ion O'er movement being when the most train s are 
run�i ng. Tile longest cable is operated a distance of two 
and a h al f  miles, that.,being the length of the line. 

These roads are no doubt a success on the poi n t of 
economy, and there is no reason why the system should not 
entirely supersede horse roads. For some reason, injuries 
by running over persons have been frequent, though why it  
should be so more than w i th h orse ca rs is  not apparent, as t.he 
speed is n ot greater and the stoppages can be maile as quick. 
It may be from the fact that there is no d river at the front 
of the grip car to watch passers by, the gripping lever being 
at the middle of thi car. W. 
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6 J'ritutifi c  �mtri cau+ 
MetalliC Nickel and Its Uses. 

Nickel belongs, says the Metallarbeiter, to the  metallie 
elements that cannot be chemically decomposed into its con· 
stituents, such as gold,  sil ver, pl atinum, iron, copper, tin, 
mercury, lead, zinc. alu minum. etc. , as dist inguished from 
com position metals like brass, bronze, red metal, German 
silver. argen tan, Britannia metal , etc. , wbich are composed 
of d ifferent substances of unlike chemical and phySICal pro
perties. Unf(lrtunately tbc names of tbese compounds. or 
al loys, are cntirely arbitrary, and owing to this u ncertainty 
it woul d be very desirable to in troduce a n omenclature 
founded on their com position. 

Complaint i s  often heard against white nickeling not suc· 1 which n ickel holds the first rank.  For this pu rpose the 
ceeding. Tbis may be due to the current, that is too weak nickel may be deposited by the galvanic cu rrent, or by 
or too strong, or to the composition of the bath, but fre· Fleitman n's method. 
quently the cause is to be sought in the nickel film bei ng The nickel copper al Ioy, with 10 per cent. of the former 
too thin , so that the metal beneath, wh ich is general ly brass. and 90 of the latter, plays a very modest part in tbis as com· 
shows through . In the case of iron this is not so striking, pared with iron. 

A comparison of the p ropertieSo Df n ickel with the other 
metal s will furnish an indication of the uses to which thi s  
metal may be applied . The specific properties o f  nickel 
!Lre the followin g :  

Conductivity for electricity ; nickel, 1a'11 ; iron , 1 6 ' 1 8 ;  
copper, 99 '9 : silver, 100. 

Specific gravity of nickel, 8 '90 ; that of iron, 7 '84 ; copper, 
8 '95 ; platinum, 21 '50 ; l ead, 1 1 '40 ; silver. 1 0 '55 ; gold. 
19 '50. Tbese nu mbers show how many pounds a pint of 
each metal would weigh .  

Nickel melts at  1 , 400° C.  (2,552° Fabr. ) ;  iron at  1 , 500° to  
1, 600° ; steel at 1, 300· to 1 , 400° ; copper, 9000 ; gold , 1 , 250° ; 
silver, 1 , 000° ; platinull1, at �, 500° C. 

Its  strength is  equal to that of h arc1 iron. 
The ch e m i cal symbol of nickel is Ni ; atomic weight, 

58 '7, wh ich m eans that in chcmical compoun ds of n ickel 
58 '7 parts of nickel are combined w ith the atomic n umber of 
the oth e r su bstance. For exam ple, tbe oxide of n i ckel 
contains one e quivalent each of nickel and oxygen . 

'['he atomic weight of Ni is . . .. , . .. . . . . . . . .. .  . . . . . .. 58'7 

owing to tbe similarity in tbe color of iron and nickel. But 
here there is another disad vantage o f  thin nickeling, that the 
iron rusts. There is always danger of rusting, even when 
well plated, if tbe iron has been cleansed in acid. This evil 
may be en tirely overcome by using the sand blast instead of 
acid pickle. Another advantage gained is tbat the surface 
is roughened and the nickel adheres to it better, while sub
sequent pol isbing is unnecessary. 

Experience has sho w n  that scythes cannot be put in 
pickle before nickeling, as they soon become cbecked or 
cracked in the bath . Tbe author had some scythes polished 
with sand blast and then nickel plated with entire success. 
This would seem to solve the problem of how to best 
protect scythes from rust, for the inn umerable  ex peri ments 
and attempt.s to protect them with varnishes have always 
given negative results. 

Tbe nickel plating of sheet zinc h as already become quite 
cxtended, so that it has become a commercial article. 
(Wbere ?) 

T h e  use of nickel for protecting other m etals is far more 
exten si ve in America than in Germany. The nickel steel 
factory at St. Veit, near Vienna.  deserves mention as a m odel 
establisbment. The articles m ade tb ere are very handsome 
and at a reasonable price. This large establi sb ment has a 
fifty horse power steam engi n e, tbree electro dyn amos, and 
one h undred and fi ve nickel baths. 

One d ifficulty often met with in nickel plati ng' brass and 
zinc sbould not go unmen tioned. These and other m etals 
whicb are flexible, yet only sligbtly elastic, do not quite re

Nickel ranks betw een silver and gold  in  oxidizable qnali- turn to tbeir original shape after the bending force has been 

Equivalent of oxygen . . . .  . ... . , .... . . . . . . . . . .  . . . . . . . . ... . 16'0 

Hence the equivalent of the oxide of nickel is . . . . . . . . . . . . . . 47'7 

t ies, but n earer the latter. removed, w hile n i ckel is so elastic that it endeavors to re-
Nickel ore is fou n d  in Germ any, S weden,  America, New turn to its fonner posit ion.  

Caledon ia (a Fren ch island i n  Austral asia), and in  Austria. Tbis  is frequently the cause of n ickel pla t  e getting loose 
The are general ly contains iron, copper, and cobal t. Co- when rle poEited o n  these metals. A th in layer of n i ckel 

bait and its preparations, as well as copper, are by-products st icks bettcr. but, as already men tioned ,  does not prevent 
in  the nickel preparation ; the cheaper iron occurring as an the ot her metal from sh owin g througb, while it offers little 
impurity is  thro w n  away. or no p rotection against oxidation. 

Metallic nicksl has been kno w n  quite a long time, but did In conclud i n.!.!; the subject of nickel plating we may refer 

.. ' 1 1  .. 
Copper in the United States. 

At an extraord inary general meeting of the Arizona Cop
per Company (Li mited), whicb was lately b eld in Edinburgh 
under the cbairmanship of Sberiff Guthri e Smi th.  some 
very in teresting statistics in reference to tbe prod uction and 
price of copper ill the United States were mentioned by Mr. 
J ames Duncan Smith, S. S. C. , one of the directors of tbe 
company, who had just returned from a visit to tbe com
pany's mines a n d  smelting w orks. Commencing with tbe 
year 1 872, when the prod uction of copper in the Uni ted 
States was 28, 000, 000 pounds,  he said it had ri �en to 88,000,· 
000 pounds in the year 1 882. Over the eleven years the 
quantities produced were as follows : 

Quantity. 
Year. pounds. 
1872 . . . . . . . . . .. . . . ... . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,000,000 
1873 . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . .  : . .... . 31.000.000 
1874 . . . . . .  _ . . . . ..... . . . .. ... . ..... . . . . . . .. . . . . . . . . . . . . .  34,000,000 
1875. . . . . . . . .  . . . . .. .. .. .. . . . . . .  ' .. . . . . . . .. . . . . . . . . . ... 37,000,000 
1876 . . . . . . . . , . . . . . . . .... . . . .... .. .. . ... . ... .. . . . . . . .. ...  40.000,000 
1877 . . .  .... . . . . . . .. .. .. . . . . . . . . ..... . .. .. .... . . . . .. .... 42,000.000 
1878 . . . .  .. . .  .... .. .. . ... . .  . .  . . .  ... .. . .  . .  . .  .. .. .. .. . . .  .43,000.000 
1879 , . . . .. . . ... . .. . . . ... .. . , . . . .... . . . . . . . . .... . . . . . . . ... 46,000.000 
]880 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57.000.000 
1881 . ... . . . . . ........ .. . . . . . . . . .... . . . . . . .... ..... . . . .. . .  70.000.000 
1882 . . . . . . . . . . . . . . . . . . .  . .  . .  . .  .. ... . . .  . . . . . . ... ... . , .. . .  88,000,000 

Tbe consumption o f  copper in the United States in 1872 
was 34, 000, 000 pounds, and the quantity went on increasing 
until  last year, when the consump t ion was 77,000,000 
pounds. At first it was n ecessary to import copper, but 
almost notbillg has been done in tbat d i rectio n for several 
years. The great i ncrease in consu m ption commenced i n  
1880, when i t  reached 62, 000, 000 poulld�, as against 34, 000, -
000 pounds in 1 872. This was due to the devel opment of  
electric lighting busi n ess-62, OOO,OOO pounds in  1880 ; 
6!l,000,OOO pounds in 188 1 ; and 77, 000, 000 pounds i n  1882. 
The averag e price in 1872 was 35 cents per pound,  and tak
ing th e  follo wing years, the averages ranged as follows : 
27, 22%, 22, 20, 1 8, 16, 18%, 20, 17%, and last year, 18% 
cents. The bighest price last ycar was 20Ys cents, and the 
lowest 1 7% cents per pound. 

not find much technical use until Dr. Fleitmann ,  a pupil of to a qu i t e  e xtensive  fraud. We frequ en tly see on price 
Liebig, succeeded i n  preparing it in  a very pure state l i sts, business cards, labels, and in sho w  w ind ows the ex
economically. The val uable properti es of n i ckel were then pressions , w atcbes with  nickel works. nickel attachments.  
first recognized, and to-day castings are made of it, and it watch chains, gen uin e  nickel ,  warrantcd n ickel . etc. , yet 

. . . Discoloration or Brick Walls is rolled and d rawn, w h il e  it was not long ago con s i dered to they have no mckel about them except a thlll platlllg. The . .  . : 
be infusible a n d incapable of being dra w n .  Tb is was due public can protect them selves to a certa i n e x ten t by testin g . WIthIn .late years the great popularIty 0; br:.ck �s. .a ?'* 
i n  part to 'foreign sllbstarrces contained in it, an d in part to It with a 'magnet, wbicii attracts ircin ana" r:jurit niCKel: 'm� mat�4ttId'1ih'e·gtt"lR ma(!_ fn me nun�rofbric� 
a lack of sui table apparatus for melting it, wh ich have since Nickeled iron and steel migbt d ecpive any one, hut the edIfices whIch hav� been erected bave brougbt I n to p.roml
been brougbt to a high degree of perfection , owing to th e  fraud is u sually witb brass, pinchbeck, etc. , hen ce the m ag- n ence a matter whIch could not have e�cflped tbe notICe

. of 
advance made in the iron industries. net test suffices to show whether 'it is pure nickel or some the most casual observer, namely, the dIsfigurement of brIck 

O wing to its relati vely poor con d ucti vity for electricity, cheaper metal. walls from a coati ng of . white powder resembling in ap-
nickel will find a lim i ted use  in electro technics, especially as In recent t imes the valuable prope rties of metall ic  nickel pearance hoar �rost or mIldew. 

. .  a substitute for lead in Faure's second ary bat teries (accumu- -its stren<rth and permanen ce-are utilized in many otbcr These depOSIts are usually formed In mIny weather, and 

In tors). Nickel is a bet ter conductor ( 1 3 '1 1 )  than lead ways. 
" for a long tim.e i t  has been a mooted question h o w  th is sub· 

(8 '32), b l igh ter tban lead, and does not oxid ize so much. We shall now attempt to lay be fore our readers the new stance comes t� be collecte? , wbat i � is, al� d wb
.
at can l�e 

Since nickel b n s  the strength of i ron,  the strongest metal, and more i m purtant uses of solid nicker fol l ow ing the order done to remove It or  p revent It� formatI On. 1 he raID s  of thIS 
while it  is  as unoxidizable as t b e  n oble metals, even excelli ng of their in troc1uction. 

' �pri ng seem to have been especially favorable  to the forming 
silver, it  w ill  evidently find extensive use in the future , Oxide ot n ickel n o w  finds a modest but increasing nsc in  of  these deposits, and old buildings even, whicb hitherto have 
since it posseRses the properties of a noble metal at com- tbc enameled glass and ceram ic industry. n ever been defaced by thi s substance, h ave th is  year gi ven 
para t ively low price, and even excels silver in its reaction The i n t roduction of the regen e rati ve furnace in i ron , up tbeir ruddy appearance for a paler and less attrll ctive 
toward oxyge n ,  and far exceeds all the other noble metals making afforded the means of ca�t i n g  nickel , t hat bad long complexi on . Dr. Joseph Leidy, President o f  tbe Academy 
i n  strength. Of cou rse , when these properties are recog- been considered infusible. It was also found that the addi- of Natural Sciences, in speaking of this subject recen tly 

said : n ized tb e i ncreased use of the metal will rnise its price, i f  tion of a l i t tle tin would rende r  n ickel fusible in ordi n ary 
t Ill; production of nickel does not keep pace w i th its in- furnaces. " Th e  efflorescence is simpl�' ordinary Epsom sal ts or 
creased uses, which i s  very doubtful. At present cast n ickel is u sed for d ifferen t  artic1 3s wbich sulpbate of magnesia. The mlph urous acid, whicb results 

:For years the use of n i ckel was l imited almost entirely to combine i n  them tbe strength and malleability of soft cast from tbe burning of coal, combines in the  presence of  moist· 
the manufacture of pi nch beck , a n d  a fterward to otber iron with the perman ence of  the noble metals. Malleable ure with th e  magnesi a in th e mortal' or from the clay in  

the bricks. It was  d ecided that it  emanated from the  former n ickel al loys , new silver, China sil ver, al pacca, alfen ide, nickel castings are used also for surgical instru ments, 
1 . somce. 'rhe sul ph ate of magn esia d issol ves i n  the w ater, argentan , now enphemistical ly baptized " n iekelin , " the lal'Uess ornamen ts, art castIngs, spurs, etc. . f '  N' k I '  . 

25 
. k I d wh ich runs over the bricks, and ,  evaporating, leaves tbe de-quantIty 0 tlJckel varying in them from 6 to 3 1  per cent. lC e coms con tam pel' cent tlJC e an 75 per cent 

Tbe price and fineness of the composition depend on the copper :  they have recently been introduced in  Mexico, and posit. Some walls are covered with a hlack substance w h ich 

quan ti ty of nickel in it, so that first quality o f argen tan it is proposed to adopt them in Servia. (They have long seems at a distance to be smoke. This is a fungus. w b ich 
(ni ckel in) with 31 per cent of n ickel would follow the been in nse in Belgi u m ,  and b ave more recen tly come into use flouri sbes in damp places. an d is materially different  from 
C h i nese nl!w silvcr w ith 36 8 per cent. It would be desir- in Germany. ) the white sulphate . "  Dr. Charles M. Cresson explai n s in a 

bl 'f h f D Fl ' ' .1 ' k "  I sim i l ar way the metbod by which the substance is deposited a e 1 t e manu actu rers would state t h e  percentage of I 1'. m t mann S ulscovery ma es lt posslb e to roll it out 
. I I f d . I I '  1" 1 d d . . on the walls, but expresses the belief tbat it is sulphate of I I lC {e 01' the gui ance 'Qf buyers, w hereby tbey might to a J I I t o  extreme y t l In 01 , all raw It out mto very fi n e  wire. 

certain exten t combat the com petit ion of those who prefer RoUed nickel an odes consist of chemically pure nickel ; still  pota�b. Ed win F. D u rang, the arcbitect, said that sulphur

to make thesB nickel alloys without any nickel in them . Fle itman n makes east anodes that are very pure, alth ough ous acid act ing  on the mortar decomposes it to sucb an ex-

T i l e next auvance in  point o f ti me, that recognized the they co�t lebs than the rolled ones. ten t that chim l l(;Ys had often to be rebuilt on accoun t of it. 

inoxidizable quality of nickel, was for n i ckel plating the The p rice of nickel foil is intermediate bet ween real silver Be thought the efflorescence was sulphate of lime. 

more oxid i zable metals, like brass, pinchbeck, zinc, iron and Ge rman silver. From a hygienic  aspect n ickel i s  as 
copper, e tc. In nickel plating.  n ickel anodes and nickel harmless as iron , whereaR German silver requires to be w ell 
sa]t,s are employed. Articles suspended in the batb, to be sil vered to make it harmless. 
plated, are called catb odes. The object of  tbe anode is  ];'ine  nickel wire is used for lace and dre�s ornaments, 
to replace the n ickel tak e n  out of tbe bath by the cathode s while nickel fil igree is used for ladies' ornaments. 
under the acti on of the galvanic curre n t. The use of nickel  for technical articles is also quite exten· 

Aside from the electromotive power employed, wbether sive , and w i re n ails of nickel are in t h e  market. Pnre 
batte ry or dynamo-electrical machi ne, the discussion of  nickel is also used for ornaments and enamds. It i s  particu
which wonld be foreign to our present paper, tbe purity of larly adapted to Emaille cloisonne with difficultly fusible 
the anodes and of  the n i ckel salts that the bath is made of flnxes. 
are of  first importance in  determining the quality of th e By far the most important use, because the m ost extensive, 
plat ing. To obtain good results red and blue litmus paper is for coveri ng �beets of other metals. In the method de
should always be nt ha n d  to test the acid or basic nature of vi sed by Fleitmann , and n amed after him, slH'ets of i ron,  or 
the nickel bath. It may be observed that the white nickeling copper and nickel alloy, receive a thin skin of nickel applied 
generally preferred is obtained by acid baths, while a basic by welding and roJl i ng. 
bath gives a darker colored coati n g ; , he n ce, ill the latter case In all t he metallic branches of industry, there is a tendency 
ammonia or tbe liver of sulphur is added to the nickel to use iron and steel, the cheapest and strongest of all 
bath i f the so ·called " black "  nickel is wanted. Acid baths metals, for various utensils, and to prevent tbeir oxidation 
redden blue litmus, basic bat bs turn tbe red litmus blue. by covering them with more permanent metals, among 

.. . . . .. 
Liquefied Carbonic Acid. 

Tbe use of l i quefied carbonic acid in the preparation of 
carbonated beverages is recommended by Mr. Apotheker 
Volk, of Ratzeburg, who states thnt experi ments have 
proved it to be the purest, most suitabl e, and best m ethod (If 
impregn ating mineral w aters. It is also claimed that by 
using the carbonic acid in this form the more expen sive part 
of tbe apparatus now used in the  manufact.ure could be dis
pensed with . .  It is evident , however, that even should a 
sufficiently cheap supplY' of pure liquefied carbonic acid be 
forthcoming, special precau tions w ill have to be adopted as 
to the containing vessels and the manner in which they are 
stored . as the gas requires at 0° C. for its liquefaction a 
pressure of 36 atmospheres, wh ich in creases rapidly with a 
rise of te mperature. It would be worth while  to carry the 
experi ment a l ittle fu rther and try the soldified aci d, the re
latively slow evaporation of which, even when exposed to 
the ail', might facilitate manipulation. 
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A BEA VEX COLONY. 

The beaver is one of the animals which constantly lid· 
vancing civilization is gradually extermlllating. In earl ier 
timeR the beaver was found almost everywhere, even iu  t h e  
southern regions o f  Europe, b u t  at  present they are only 
found in large num bers i u  the northern part of America, 
also iu southern Si beri a,  and on the sbores of rivers flow
ing into the Cas p i a n  Sea. 

The beaver (Castor) belongs to the race of mammals of 
the ord er of roctents. These animals furnish t h e  bea ver 
fat, an a n i mal s'lbstance which is secreted by th em in glands 
or pouches, and the pelt also is valuable.- In earlier times 
the fur of the beaver was used for the tin est h ats. 

The products of the American beaver arc not so valuable 
as the Russian, yet the Ameri can beavet trade, especially of 
the great Hudson 's Bay Compan y ,  is 1\ re markably pro
fitable industry. 

Beavers are especially i nterestin g, for of all the mammals 
they show the most mechanical instinct in building t h eir 
habi tations, and the American beavers have the reputatIOn 
of l)p ing by far the m ost i ngenious bu ilders in the whole 
family. 

Our illustratiou represents a heaver col ony of northern 
Minnesota, and the i n d ustrious animals are employed in con
structing their water castles. They are remarkably shy, and 
Latlo);" only in the night, so that it i s  very difficult to smprise 

these architects at tLeir labor and find out the secrets of their 
method of constrncti on. The individ ual d well ings consist of 
rounded hills,  which are composed of pieces of wood, stone, 
and mud, and are divided in the inside into two apart · 
men t s, an upper dry room and a lower one filled w ith water. 
The single habitations  are united by a solid dam , for which 
wh ole t rees are l I sed as the building material. 

The heavers gnaw with thei r powerful teeth the trees 
standing close by the shore, near to the ground,  and when 

they h ave gnawed the t runk nearly throngh they so direct 
it by a peculiar t rick that, a" the tree falls  into the water, the 
stream carries the  trunk downward , and . it  is brough t i n to 
the right posi tion . 

In early times travelers who were n ot punct il ions in re · 
gard to the trnth , and w h o  gave free rein to their fan cy, told 
wonderful stories in regard to the skill of these architects, 
and though many of tbese s tories have been shown to be 
false by observation and research, yet it still remains a fact 
that the beavers are really the  m ost ingenious builders to be 
found in the whole  an i mal kingrlom. -From Um die Welt. 

.. � . . ..  
THE RUBBER PLANT IN MExICo. -Mexico is makJng a 

study of thE' culture of the rubber plant. The hard i n e 'ls of 
the plant is said to be such that its culture is exceedin gly 
simple and i n expensi ve. w h ere the climate and soil me suit
able. In much of the Mexican coast region the only expense 
is the weeding required when the plants are young, to give 
them a chance to grow and strengthen. 

J titutifit !tutricau. 7 
The Rabbit Pe",t In NeW' South Wales. 

The keeping of rabbits of any kind is now prohibi ted by 
l aw, there being a pen alt y of £100 for every offence proved. 
T h iH may see m severe, but it is stated that the rabbit pest 
can be traced.  in a l arge measure, to a few rodents which 
were th oughtlessly let loose. It is m arvelous how rapidly 
their n um bers become multipli ed in the pastoral districts, in 
several of which they bave completely eaten out t.h e  sheep. 
In reference to the ravages o f  these un welcome animals, Mr. 
Maxw el l , of Cobar, says :  " Once rabbits get on a run, it is 
a cOll stant outlay. In a sma ll paddock of 40 acres I have 
seen t h ree men cons tantly killing four and five dozen per 
day for monti' s  together, and still they kept coming. That 
was twelve years ago. They tried kill ing for several years. 
Before rahbit s came we use d to have 70 to 80 per cent of 
lambs, an d ran three sheep to foUl' acres. In less than three 
y ears we could not rear a lamb, and it took four acres to 
kee p one sheep al ive, and all om cattle died. 

the noise is natural to these frogs, or assumed to decoy the 
chi ckens within their reacb, we know n ot ;  but they con
stantly make a chuckling sound so exactly like a hen calling 
her ch i ckens for food that we have seen whole broods de
ceived , and rushing toward the sluit where they supposed 
th e hen to be. The frogs are very wary, and it is difficult 
to find them uuless by the screams of their victims. We 
have lost large numbers of small cbickens in an unaccount
able manner, and feel sure now that these frogs must be 
answerable for very many of them,  as there are no rats 
h ere, and the chi ckens are carefully housed at night. '  " 

. � . . .. 

Gluttonltn a Fro!:'. 

A rather interesting in cident occurred while I was a stu
dent in the Sheffield Scient ific School of Yale College. In 
the Peabody .Museum we bad a large wire cage containing 
num erous reptiles, aud am ong these was a frog of unusual 
size. " Then we fen ced with paling and kept them out of the rnn, 

and kept killi n g-that is,  trapping, shooti ng, hunting with 
dogs and ferrets,  an d poisoning. The brutes kept com ing 
most of the ti me in to the little paddock, as it was the sweet
est feed. There are still rabbi ts on the place, and men have 
to be kept to keep th em d o wn . "  At first Victoria was the 
principal suffere r, bnt, someh o w  or other, the rabbits have 
crossed the Murray, spreadi ng devastation and panic 

BEAVERS AT WORK. 

through out the south w estern portions of the colony, and 
ruin ing the p rospects  of num bers of hardy settl ers. How 
far t h e  Rabbit Nui sance Act will aid in  abating- the e vil re
mai n s  to  be see n ,  but if it fails the situat ion w ill be one of 
the gravest character. --lll. Sydney News. 

. . . .  ., 
Bird-EatIng Frog. 

The following curious n al'l'ative is taken f!'Om the Cape 
Times, March 27, 1883 : .. A lady li ving in  the George dis
strict su pplies the G. R. Herald with the following particu
l ars of the remarkable habits of thi s  creature : 

" ' I  h ave much pleasure in furnish ing all the information 
we have regarding the large frog's which h ave proved so 
destructive to onr you ng_ chickens. A water sluit  rullS 
round our terrace, and passes through the ground over wbich 
the poultry rangp, and in t h is the frogs harbor. The first 
time our attention was drawn to their bird eating propensity 
was by the cries of a sm all bird in a fu chs ia  near the stream. 
Thin king it had been seized by a snake, several h astened to 
the spot, and saw a beautiful red an d green sugar bird in 
the m outh of a large greenish frog' ; only the bird's h ead was 
v isible ; and its cries becoming :fai n ter, the frog was killed 
an d the bird released . Its feathers were aU wet and slimy, 
and for some days after we could distingui s h  it i'n the gar
den by its ruffled plumage. 

" , Since then the same species of frog hils Oil several occa-
8ion s been killed with young chickens half swallowed, and 
(}n�e a duckling was rescued from the same fate. Whether 

On one o f  o u r  excursions I brought in a number of frogs 
and other animals, and going to the cage dropped the eon
tents of the jar, frogs and all , d own among the animals at 
the bottom . The large frog, which had been confined ther(l 
for som e t imp,  caught on e o f  the small ones before it reached 
the bottom of t h e  cage, and swallowed it w i th as great ease 
as he would have captured a tIy. This quickly done, he 

sat and looked about with an aIr of satisfaction for a 
moment, then sprang upon a nother of medium size, caught 
and swal lowed it  as quickly as the fi rst. This done, there 
was another pause of a couple of min utes, and then, with 
another quick bound, he seized and swallowed a third frog, 
equal in size to the second ; this accomplished there was 
a n other pausc of about five m inutes, and then another quick, 
savage bound for a fourth victim, this time for a frog two· 
thirds the size of himself. Each of the th ree was seized and 
swallowed head first, but the fourth effort was not so suc
cessful as the others, for this  he only managed to get into 
his mouth as far as its hind legs, when there was a pause 
and a struggle. The unfortunate frog in the mouth of the 
large Olle persisted iu holding its hind legs out sidewise, at 
right angles to its body, as if conscious that these tactics 
would preven t t he other from swallowing it ; and at 
the same ti m e  the large one used its front feet, at times one, 
and again both,  to straighten: out the hind legs of his victim 
so that he might be able to swallow it; and while this strug
gle was goin g on , h e  made frequ�n t  efforts to use the sides 
and bottom of the cage as an ohject against which to 'pres
the other frog, so  as to aid h is efforts to sw allow it. IThe 
struggle, however, after lasting a number of minutes, ter
minated in favor of the smaller frog, for by desperate 
efforts it managed to elude the grasp of its assailant ; but  
while  the battle did last it  used both its  m uscular and 
vocal powers to thei r utmost to thwart the murderous de
sign s  of its enemy. -B. F. Koons, in American Naturalist. 
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8 
RECENT INVENTIONS. 

Door Bolt. 

This is an arrangement of bol Ls, wheels, or disks and rods, 
i ll wh ich the wheel of one part of a double door has an angu
lar recess fornied in its side to recei ve the angular end of a 
bol t of the wheel of the otber part of the door, so that the 

bolts of on e part of  tile door 
will be locked by the bolts of 
the other part of the door. In 
the bolt operating w heel is 
formed a recess to receive the 
end of a locking lever, held 
against the wheel by a spring 
to adapt the bolts to serve as 
outside fastenings. This device 
is applicable to safe, vault, and 
other strong doors, as well as to 
ordinary doors. It is also equal-
ly w e l l  adapted to single and 
double doors_ This useful inven

tion bas been patented by Mr_ Charles Clark, of Smyrna, 
Tenn. 

Improved Velocipede. 

This is an im proved arrangement of foot treadle mechan
ism for applying the power for propelling velocipedes and 
other veh icles. An improved arrangement of stee ring appa· 
ratus is also incl uded in t.his  invention . Ratchet wheels are 
placed on the axle of the d riving wheels, and pawls are C'ln
nected with the foot treadles, so that the treadles will act on 

the axles through t h e 
ratchets and pawls, in
stead o f  cranks, as com
monly arranged. By this 
means dead centers are 
avoided , and the wheels 
may continue to run when 
the treadles have ceased to 
act, a l lowing the operator 
to stand on them without 
worki ng the machine, thus 

saving the troubJe of stepping off in any case when it may 
be preferred to al low the machine to continue its motion by 
momen tum or otherwise. This arrangement enables the ope
rator to go vern his action to Auit bis preference with respect 
to the throw or range of :bis tread . MI'. William B. Denton, 
of Wichita, Klln . ,  is the patentee of  this in vention . 

Baby JUlnlter. 

This  consists of a wire suspending device forming a neat, 
si mple, a n d  efficient seat frame, back rest, and arm sup
ports, together with an arrangement of seat body adapted 

to the frame, the whole making a very 
convenient, neat, and inexpensi ve 
jumper. It will be seen that by the 
bow shape · of the wire loop, the seat 
falls directly under the point of sus
pension and thus balances properly, 
and also that by such form of t he wires 
the seat is more accessible  than when 
suspended by hangers of cords and 
other devices falling in straigbt l i n es. 
The device is m ade by simply shal)ing 
a single  wire. When the child i s  
seated securely i n  the jumper, and 
w hen the spri ng  is not  forcibly expand
ed to raise and lower or " jump " the 
child , the elasticity of the spring will 
give the ju mper all the advantages of 

an easy chair for I he com fort of its occupant. The device 
is neatly made and japan ned or nickled. The inventor fur· 
nishes a simple attachment for young babies to sleep in, 
which can readily be applied to the jumper. This inven· 
t ion has been patented by Mr. M. M. Raymond, Corry, Pa. 

Eosine Photo Plates. 

At a recent . meeting of the Photograpbic Society of 
France , M. Vidal exhibited his experi ments with gelatino
brom ide plates containi ng eosine .  These plates were pre

pared by MM. Clayton and Tail fel'. The sensitiveness to 
certain rays has been greatly modified by employing the 
eC¥lilJe,  especi ally for the yellow . 

The i sochromati sm,  without being perfect, is progressing 
by the means proposed. We can now obtain the respective 
"alue of violet, blue, green , and y ell ow rays. As to the 
rei rays, they are stil l  refractory, but it is to be h oped that 
ere long they wil l  be subdued, so as to give every satisfac

tion to artists ,  who will tben be enabled to see their pictures 
reproduced by pbotography with all the real effects of light 
and shade. 

M. Vidal gave a warning to the Bank of France that it is 
now very easy to imitate their bank notes by means of eo
sine plates. He (M. Vidal) bad reproduced a bank note in 
a very gatisfactnry manner by covering the note with a very 
thin film of yellow gelatin ft. The blue l ines of the bank 
no le  ar·e of a bluish-yellow tint and are very non-actinic, 
wher�s ·the yello w  comes out ad mirably, and the negative 
leaves noth i ng to be de�ired . 

. 

M. Gobert. an official of the bank, followed M: Vidal 
through all h is  explanat.ions, and said that thii; subject 
mel'itcd all the attention of the governors of the Bank of 
France. 

M. Lugardon, of Geneva, was present at tbe meeting, and 

$citufifi t !tuttitau. 
exhibited some very remarkable instantaneous proofs of 
birds, dogs, horses, and ot.her animals. The developer w hich 
gave him the m ost sat isfaction for these instan taneous pic
tures i s  that of Herr W ild , which permits the development 
to 1:>e cont inued for more than half an hour wi thout incon 
ven ience. 

Dr. Eder says that th e formula of Herr Wild is very good, 
and that he obtained by its agency more softnes!'; and detail 
in the sbadows tban by the use of potassium bromide.  Herr 
Wild takes 1 gramme of iodine and dissolves it in 200 c. e. 
of alcohol ; he then adds 200 c. c. of water to the whole. 
Five to te tl drops of this solution are added to the 50 c. c. of 
the ordinary oxalate of iron developer. 

.. .  e � .. 
Date .... 

The date is the fruit of the Pmnia dactyjera, the Byled
el-Djerid of the Arabs. The palm date has a naked and 
cy l ind rical ste m ;  it grows in Asia and in certain provinces 
in Africa , and is abundantly used by the n atives, and is as 
ind ispensable to them as the cocoanut to the savages of 
Ocean ica. 

The flowers of the date are inclosed in a long spathe and 
change i nto an oblong flesby fruit, yellow in color, of which 
the th ick ski n  is readily preserved by d rying. It incloses a 
cyl indrical , d eeply furrowed nnt, hard and corneous, w h ich 
contaius an oily and sugary substance . Each date tree car
ries a variable number of clusters, and these in maturi ty 
attain a length of about a meter, and a weight of ten or 
twelve Idlogrammes. When the fruit is to he preserved,  it 
is gathered before reaching maturity and dried in the sun .  
Their cultivation requires fresh water and a bot sun. There 
are more than thirty vaJieties of dates, among which the 
male date, dakka1', or rnenakker, is pre-eminent. All these 
varieties have the sam e botanical characters, their trunks re 
semble the underground Rtems of ferns, their leaves are pi n 
nate and luxuriant. Dates are plan ted i n  two differen t 

ways : the first consists in sowing the seed and transplant ing 
the tender shoots at proper intervals, the second in planting 
the young buds which appeal' at the foot of the adult tree or 

grow from the axils of tbe leaves. 
The palms and their congeners belong to tbe warm regions 

of  the earth ; they are  found in India, Persia, etc. In Europe 
their sole representatives are the Chammrops kurniiis, and the 
cultivated date palm, whose fruit does not ripen natural ly. 
The date is common in Spain , where it is  cultivated upon a 
great scale for its fruit. The - tree grows  extensively in 
Provence ; there are numbers at San Remo, at Bord ighiera, 
and in their vic in ity ; they are cul t i  vated principally for .their 
palms, wbich are bleached and which are also sent to Rome 
and tbroughout Haly . to be used in processi ons through 
Holy Week. The Jews also use them at the festival" or the 
Passover. 

The gathering of the dates takes place in autumn, two or 
three times, and is over in three months. They_ are divided 
into three sorts accord ing to their state of maturit.y. Exposed 
to the sun upon mats they become at first soft, then fill with 
a juicy pulp, then  thicken and are no longer liable to cbange. 
The best dates come from Africa by tbe. way of Tunis ; they 
are as large as a finger and of an orange h ue ;  tbeir flesb is 
solid , vinous in taste, sweet, and somewhat viscous ; tbey 
contain a nutrit i ve principle heJ pful to horses, used on long 
journeys, and also useful in fat tening cattle. The fruit is 
softened by boili ng in water, and goat's milk is added . The 
Arabs in tbeir pilgrimages across tue desert make a species 
of bread from them , and use the pulp, extracted by pressure 
in eartuenware colanders, for butter and sugar. 

The fruit of the date tree contains mucilage, it gum simi
lar to gum arabic, albumen, crystallizable sugar (cane 
sugar), parenchyma, pectose, citric and tartaric acids, cou
marine. and waleI'. 

The dates of tbe Pharmacopooia in France are disgusting 
to eat, containing al ways the eggs and excreta of insects. 
They are not those which formerly enjoyed a great reputa
tion as a remedy for phthisis , and as a nourishment to prolong 
life. Plutarch tells us that the master of Hi ppocrates lived 
a long time though touched with pulmonary phthisis, through 
the use of these dates and persistent exercise. 

All parts of the date tree are used ; the young branches re
cently cut furn ish a milk which is both health ful and agree
ble ; this milk or sap when fermented ail'ords an alcoholic 
drink n amed lakhby, or palm wine. Crushed dates with 
water also ail'ord after fermentation the same decoction. 
Frequently the bark and fibrous portions of the young sprouts 
are removed to obtain the white substance within, which is 
eaten ; the young leaves and the male flowers are also eaten 
when seasoned with citron juice, 01' arranged as a palm salad 
it forms a palatable dish . The Chinese use the d ate nuts in 
their writing and printing inks, and also as a d enti frice. 
The dried leaves are also used to make carpets and various 
other objects even in construction . 

As the use of spirituous drinks is strongly prohibited by tbe 
Mobam medan religion, the date wine passes among the de
vout under the name of a remedy to rectify the crudities of 
the stomach . Formerly, to assist in cming certain maladies , 
the rich added to this liquor certain aromatic principles, and 
the poorer classes Persian absinthe. The nectar of dates 
that the sovereigns of the Congo drank a cen tury ago, was 
the alcoholic product of fermen ted dates. -Journal d' Hy-
giene. 

,. .1 . ..  
PROF. PALMIERI announces the existence in the lava of 

Vesuvius of a substfince giving the spectrum line of " heli
um, " an element hitherto recognized only in the sun. 

B oiler Explosion at Minneapolis. 

1'0 the Editor oj tlte Scientific American : 

The boiler in the machine shop of H. E. Penney. No. 31 5 
Third Avenue, So. Minneapol is, Minnesota, exploded at . 
fifteen min utes before 12 M. , June 20. No o n e  was hurt ex
cept one boy about seventeen years of age, who was at work 
at the pump near the rear end of the boiler. He was buried 
in the debris, but was got out w itbin a few min utes some
what bruised and burned. The rear end of the build ing, 
which was of brick, was demolished and most of the debris 
fell in on to boi ler aud engi ne. The boiler lay parallel with 
engine, and when the ex plosion occurred it left it.s bed and . 
w ent sideways, apparently turning over once, and stopped 
direetly on top of engine , breaking the fiy wheel and other 
parts o f  engine. The boiler was a common tubular boiler 
about 30 i nches diameter and 10 feet long, and contai n ed 17 
3-inch tubes. The second sheet from front tore across 
about the center of on e s ide of boiler and then tore nearly 
around the boiler, as shown by sketch, which is inte n d ed to 
reprcsent the boiler as it would appear if the ruptured sheet 
was bent back· i n to place. The in i tial point of rupture was 
evidently at a, and the sheet contain ing dome went 

around the boiler until it was nearly torn from the boiler, 
leaving about one foot ofthe sheet not broken. The o wner, 
MI'. H. E. Penney, says he had .gone into the engine room 
and looked at the steam gauge, which indicated 6Q pounds 
steam pressure, and had turned to go . out when the expJp
sion OCCIU:rOO, ble W i:ng-:bi-jn -6Ut o£-ea-gine-room into 'lliaclr! n e 
"hop. The boiler is' four years old, and made by Messj·s. 
Glenn & Lusk of this city from one-quarter inch boiler 
plate, purported to be of 60,000 pounds tensile strengtb. I 
send b erEl with a piece from the side of the ruptured sheet, 
that you may examine for YOll,rselves. 

E. O. MCGLAUFLIN. 
... . e � .. 

1'0 the Editor oj the Scientific American : 
I notice in the SCIEN'fIFIC AMERICAN, June 2, 1 883, an ili

quiry by C. D. & Co. as to the safe veloci ty at w hich a gri nd
stone may be run ,  without danger of rupture from centrifu· 
gal force. 'l'hin king it may be i n teresting to divers readers 
of the SCIENTIFIC AME"RICAN, I send tbe follo w ing simple 
formula for calculating the stra in  per square inch result ing 
from centri fugal force in a cylinder, or cylindrical wheel, 
revolving upon its axis. Also, the velocity required to pro
duce a given strain per squ>lre i nch .  

Making V =  .peripheral velocity in  feet per  second; 
G = specific gravity of material, 
C = the constant number 222t'I-l", 

and S = sti'ain  pel' square inch ,  tending to part the 
cylinder through any section made' by a plane coinCiding 
with the axis, 

V'G 
. 'rhen S = --, whence V = • IC},� =- peripheral velocity 

() IV G 
producing a given strain equal to S u pon each square inch 
of section , as above. Or, to state the same verbally : 

The strain per square inch equals the specific graviTy of  
material multipl ied by the square of the peripheral velocity, 
and d ivided by 222Nl". And the peripheral velocity I'll': 
quired to produce a given strain to the square inch of sec
t ion equals the square root of the quotien t of 222l�3U6" times 
the gi ven strain divided by the specific gravity of mat erial . 

Hence, knowing the cohesive strength of the  material , and 
the specific gravity, the speed Illay be limited to any re
quired margin of safety. 

S. WHIPPLE. 
Albany, June 6. 1883. 

. . . . .. 
A New Market In New York. 

Tbe new Washington Market build i ng, New York city, 
will cost $250,000 and cover an area of 54 . 0CO square feet. 
It will be built of iron aiid glass, one story in hpight, hav ing 
frontages of 186 feet on West Street, 235 on Fulton Street, 
255 on Vesey Street , and 175 on Wash ington Street. The 
roof w ill be of  glass with a large dome in the ecnter. The 
general height from fioor to roof, except under the dome, 
will he 24 feet, but the standholders will not be allowed to 
run up their partitions ·more than 18 feet, th us insuri ng l ight 
from the roof over the entire building and a good circulation 
of air. 
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ENGlnERING INVENTIONS. 
A flue plugging device for mending the 

lIues of locomotive and other engine boilers when they 
become ruptured, and which may be accompli shed by 
this im plement whi le  the boiler IS i ll use" has been pa
tented by Mr. Frank Sharp, of Los A ngeles, Cal. 

Mr. Charles Weik, Jr. , of Bristol, Pa. , is 
the patentee of an improved car cou piing. The draw
head is provided with a sl i d ing block upon which the 
coupliug pin rests before the coupl ing is effected. 
When the cars are brought together tile sl iding block i s  
depressed b y  t h e  action o f  the connecting link, and the 
pin drops into the link, when,thecars become automati
cally coupled . 

'An im proved steam brake for locomotives 
has been patented by Mr. W. B. Wall ace, of Bell evil le, 
II I .  The mechan i sm by means of which power is ap
plied to the brakes consi sts of a steam cyl inder open 
at one end and closed at the other, and provided w i th a 
piston to which is att.ached one end of the chain which 
actuates the brake. Where�ore wben steam is a dmitted 
to the cyl inder throngh the steam porls at its closed end, 
the piston will be projected and the brake set. 

Mr. W. P. Senou r, of Pimento, Ind. , is the 
patentee of an improved car door and fastening to be 
used on common freight cars in wbicb graiu is to be 
carried in bulk. In this im�rovement an i nner car 
door Is provided which effectnally prevents tbe loss of 
the gra iu in case the outer one becomes loo"e or gets 
jarred open_ A fastening is applied to it which is quite 
ingenious, and is so constructed that it cannot be work
ed loose by the jarring during transportation. 

Mr. Wm. J. Carey, of Millvale, Pa. , has 
recently patented a supplementary fastening for car 
doors to render them more secure against the jarring 
open of the door while the car is in transi t. The invent_ 
or provides a hinged brace wbich is made to prop the 
door fast and relieve tbe lock and hasp ordinarily used, 
while it does not take tbe place of the orclinary lock 
and hasp fastening, bllt acts as auxiliary t.hereto, ren
dering increased security to freight car doors_ 

O n e  of the most simpl e  car couplin g  devices 
tbat- has recently been paten ted is that of Mr. A. Wel l s 
Case, of �onth Manchester, Conn. The invention ron
lists in conpling heads having their sides beveled to 
adapt to overlap each other, and in unequal armed U
shaped coupling rods baving curved bars attached to 
the ends of their long arms. The said rods con pIe the 
cars by the coupl ing head of an adjacent car wben the 
cars are run together. 

An improved governor for steam engi n es 
has been patented by Mr_ Will iam Knowles, of Bol lon , 
Connty of Lancaster, England. Instead of employing 
the ordinary ball governor for controlling the action of 
tbe throttle valves and cut-offs of the engine, Mr. 
Knowles has interposed between the main governor 
and the val ve a regulating governor which o perates 
automat.icaUy, and serves to alcelerate the act.ion of 
the governor on tbe cut-off, and reduce to a minimum 
tbe variation in the speed of the engine. 

A novel car truck has been patented by Mr. 
Austin A. Brooks, of Eau Claire, Wis. The object of 
tbe invention is to prevent serions accidents when car 
or locomotive trucks run eff the track, hy providing 
bevel guard wheels which are secured to the same axle 
with the tread wbeels for retaining the latter i n  line 
with the rails in case the tread wheels jump the track. 
An axle bearing is also provided for preveuting the axle 
from dropping in case of breakage. The l iabil i ty of cars 
be ing overturned by derai lment, or smashed up in case 
of the breakage of an axle, is prevented. 

In sinking driven wells where the water
bearing stratum is  more than twenty feet below tue snr
face, it is cnstomary to excavate the earth down to that 
distance, and then to drive the pipe from the bottom of 
this excavat.ion. Mr_ Jehylemau Shaw, of Bridgeport, 
Conn . ,  has obtained a patent for an improvement upon 
this method which avoids the necessity of excavating. 
III some cases a large pipe is driven the whole distance 
to tbe water bearing stratum, wbile in others both a large 
and small pipe suitahly conpled together are employed, 
as well as a pump valve or plunger that is adapted to 
work both upou the suction and lift principles. 

Mr. Jacob Ruhle, of Pittshurg, Pa. , has re
cently patented some new improvements in draught and 
drawhead attacbments for rai l w�y cars, by w hich mnch 
timber is  saved in tho construction of the draught, a 
stronger draught attachment is obtained, labor is econo
mized in making the attachment, and the whole draugbt 
connection is cheaper and more durable. The inventor 
also claims that much ad vantage is obtained aud ex
pense saved by d ispensing w i th the follower plates 
for the springs, and likewise a large numher of bolls. 
Cars may be conpled wbile standing wi thout risk of in
jury to life or limb, and the same coupling pin, if broken, 
may be util ized by reversing i t. 

A balanced rotary val ve is the subject of 
a patent granted to Mr. A biel E. Wilson, of Worcester, 
MIlS.. 'fhe invention consists in a doubJe valve carried 
by a single stem and formed wi th ports combined With 
a body or case for use witb regulators for either steam, 
waler, or air, and is applicable for any s ituation where 
a frictiouless vah'e is nece.Bary. Tbe two val ves are 
balanced by the pressure of water or other lIui d, and con
sequently there is  littl e or no friction even under heavy 
pressure. 'rhe valves may be rocked by slight variations 
In pressnre i n  the regulator. The valve case is 
nected in a water pupply pipe for regulating the 
charge and pressure, and having the stem connected 
a pressure diaphragm in any suitable  manner. 

A sim ple and seemingly practicable  auto
mat ic car con piing for either passenger or freight cars 
has been patented by Mr. Charles H. Scbaafi', of A lex
andria, Va, The drawhead is provided with a sliding 
book over wh ich the connecting link passes in coupling 
the cars, di spensing thereby with the ordinaJ'y con piing 
pin . A pivuted lever is  placed at the top and end of the 
car, aud connects with the s l iding hook i n  the drawhead, 
whereby when the lever is elevated the hook will  be 
projected from the drawhead, and wi l l thereupon a"
snme a pendent pOSition and the cari! will be uncou pled. 

Although the uncoupling cannot be effect ed by any jar 
the car can receive, nevertheless the mechail i sm is so 
complete that it may be readily accomplished by one 
hanll, by Aimply raising the lever. 

Jtit.utifi t �mtri tau. 9 
MECHANICAL INVENTIONS. 

A stop motion mechanism for kn itting ma
chines is the snbject of a patent granted to Mr. William 
Diebel, of Philadelphia. Pa" the object of which is to 
stop knitting macillnes automatically sbould •. hole oc
cur in the fabric while the machine is in  operation, 

Mr_ Lewis E. Williams, of Peekskill, N. Y. ,  
i s  the patentee of an improved burglar alarm and door 
bell, in which a �ong is attaclled to the lock .pindle in
side of the house, so that the turning of the knob to 
open tbe doors at the same time operates tbe hammer 
and sonnds the alarm. 

An ingenious dev ice for maintaining power 
for clock springs has been patented by Mr. Francis T. 
Marchand, of Annapolis, Md. This invention consists 
in an improved gearing for tbe springs of clockwork 
and all spring actnat.ed mechanism, and is designed to 
prevent the retardation of the mechanism wbi le being 
wound, and insure nniformity in the action of the 
spring, whether fully or partially wound. 

Mr. John Strachan ,  of. New York city, has 
obtained a patent for an improved method of bnshing 
the lIue openings of steam boiler heads, which consists 
in an unllared ring of soft metal, and driving tbis ring 
into the lIne opening of the boiler head, and finally ex
panding the l'iug in the o pening, whereby the inner walls 
of the ring will always be i n  the form of a true Circle, 
insuring always a perfect fit with the ends of the boi ler 
lIues , 

Mr. Joseph Marion, of Brooklyn, N. Y. , has 
patented an improvement i n  oil stoves for family nse 
consisting of an open bottom or tray upon wbich is 
placed asbe�tos fiber or similar material, to which the 
oil is supplied for burning. Tbe supply of oil to the 
asbestos i s  regulated hy the weight of the oil on tbe 
tray. A valve and counter balanced weight ... gulate 
and effectually seal tbe · pipe and prevent any 1I0w of 
gas to the tray. 

A machine for starting and sizing hats has 
been patented by Mr.  William Simmonds, of Yonkers, 
N. Y. ,consisting of a machine provided w i th three rollers, 
which are driven by gear wheels. The movabl e  roll
er is he ld back by springs and drawn forward by cords 
aud a treadle connected w i th the bearings. To the val 
beneath tbe frame is attached a table provided with an 
edge flange to receIve tile hat rol ls  from tbe rollers, and 
prevent them from falling into the vat. 

A snperior autom atic safety brake for ele
vators has been patented by M r. Wrigbt J. Seaton, of 
Wyandotte, Kas . This brake is arranged to act auto
matica\ly sbould any accident cause tbe carriage to 
fall,  and provision is l ikewise mad� whereby in case the 
brake should fail to act automatically, it may be set by 
a person in the carriage_ The brake may also be used 
for regulating the descent of the carriage independently 
of the machinery for operating the carriage. 

A m ach ine for tri mm i ng lumber has been 
patented by Mr. W. B. Swartwont, of Three Rivers, 
Mich. This invention is an improvement upon a ma
cbine patented Novemher 29, 1881, by same inventor, 
which was desi�ned for cutting lnmber or boards into 
standard l engths, certain of the saws being thrown au
toma ticalJy out of action according to the length of the 
lumber. 'rile object, however, of the present improve
ment. is to prov ide for throwing tbe automatic mechan
ism into or ont of action by hand or foot. 

An improved rotary filing machine, the ob
ject of which i. to make a un iformly smooth surface on 
metal articles especially applicable for making rules has 
beeu patented by Mr. De Loss H. S tephens, of River
ton, Conn. The slide upon wb ich tbe rnle is placed. 
and the frame whicb carries tbe slide, are located at tbe 
outer edge of the wheel, and the joint to be filed i s  car
ried against the wheel, wbere the cnt w i l l  be made in 
lines nearly parallel with the sides of the rule. Tbe slide 
is actuated by a foot treadle. 

An improved apparatus for the dbintegra
tion of bagasse or other vegetable suhstances has recent
ly heen patented by Mr. Theophil e  Haran!(, of New Or
leans, La. The object of the invention is to so treat the 
fibers of cane leaves, sorghum, or other plant.s as to ren
der them Ilseful for any of the purpoSOls to which other 
non-saccharine fibrous materials are used. After the 
crusbing and compreSSing operations to which tbe 
fibrous materials are subjected , l ime wat.er, caustic soda 
in solution, and steam are brought into use to complete 
the operation. 

A � agn etic separator, intended for separat
ing iron sand from common sand, the object being to 
obtain as large a percentage as p ossible of the ore free 
from other sands, has been paten t.ed by Mr. Joseph La 
B. Viger, of lIIontreal , Canada. The invention consists 
in an endless traveling apron combined lvitb a series of 
magnets placed at an inclination, so that. as the sand is 
fed to tile side of the apron the magnetic particles will 

be retained thereon and carried forward to the dis
charge end, while the common sand will fall throngh 
into a waste receiver below. 

An impruvement in an attachment termed a 
" beamer," used in connection with weaving, has been 
patented by Mr. Edward Cadigon . of Adams, Mass. A 
comb of metal or wood, with an equal number of teetb 
to the vertical rows of threads in the beamer, and 
operating in connection therewith, is the nature of thi s  
improvement. B y  this arrangement the strips are lo
cated close to the side of the copper, so that the copper 
and the strips can be threaded at once , and thns save 
the second operation of threading tbe harness, as in the 
common arran gement. 

Messrs. Anton Prier, C h arles Doherty, 
and Pierce E. Everett, of Kansas City, Mo" are the pa
tentees of a sel f-closing faucet which consists of a stem 
passing through the apertured seat of an elastic cushion, 
and supporting th� upper eud of the valve stem, with a 
lever resl ing u pon the ell d of the valve stem, so tbat 
when tbe lever is moved so as to force the valve down
ward. the water will be allowed to pass from the pipe 
and be discharged, and when the lever is released, the ex
pansive acti on of the spring will cause thl'! lifting of the 
valve and its stem, and thus automatically stop the fiow 
of water. 

An improved surgeon's operating chair, 
whicb is so constrncted that the patient may be brongbt 

into' any desired posi tion , has been patented by Mr. P. 

Adon Krill, of Burton, O. This chair Is of simple con- Mr. T. H. Chubb, of Post Mills, Vt. , is the 
struction, aud the position of the various parts may be patentee of an improved fisbing rod t i p ,  the eud of 
readily changed to suit the reqnirements of the case. In which is funnel sbaped and provided with an open in� 
fact it is capable of about as mauy adjustments as a at the side for the l ine to rnn throngb. Provis ion is 
chair one of our contemporaries mentioned the other made for tightening tbe t ip  in case it should beco�e 
day, in which it said: "A man has i nvented a cbair that loos" 
can be adjusted to 800 different posi t i ons. It is design- Mr. Edward P. Waters, of Roseville, Ill. , is ed," the wag adds , " for a boy to sit in when he goes to 
church" . the patentee of an improved h ame tug which consists 

of two plates having their ends bent around the cross An improved mode of p rotecting super- bar of the buckle, and riveted together for holding the 
heati i lg pipes has been patented by Mr. Magnus Gross, hame clip or eye and the trace keepers, wbereby the tug 
of New York city. The i nvention consists in coating is made very s trong w ithout increasing the cost over 
the pipes inside and outside witb d ry plumbago, cover- ordinary hame tngs.' 
ing �he pip�s si�gly witb strips of hair felt  ?oated upon A very simple and inexpensive bulletin tbe mne" Side wl t.h plumbago paste, covermg the fel t , 
with strips of asbestos paper coated upon the in -d board has been patented by Mr. Charles H. Tessy, of 

with plumbago paste and washed upon the ou�:: ::d: I Leadvi�le, Colo. T�iS i?vention consists �f frames cov

with a mixture of plumbago, pulverized fire clay, alJd ered With cloth whlCb IS coated over WIth shellac or 

water. The hair felt and asbestos paper is secnred in 
varlllsh, for

. 
makmg . the fahric translucent. These 

place witb wire. It is cla imed that a pi pe so prepared frames are hmged t�gether at the top, making a box of 

is practically indestructible, as it cannot be injured by 
the
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d fire, gases. or steam vapor. r. . . ar , 0 reenfiel , Mass . ,  is 

An improved apparatus for regulatip.g the the patentee of an improved carving fork gnard con

feed water supply of steam boilers, w hereby the level 
sisting in a bar or tougue which l i es alongsi de tbe 

of the water may be constantly maintained at the same 
prongs when not in nse, but is extended and held by a 

point, has been patented by Mr. George C. Pyle, of spring at right angles to the prongs when in use, t.hus 

Dayton , O. This contrivance is so constructell that 
protecting the hand of the carver in case tile knife held 

when the water in the regulator reaches tbe level re-
in the other haud "hould slip. 

quired, the 1I0at will automatically open tbe valve of �lr. Tbomas S turgi n, of Fairvi ew Town
the escape pipe, aud the water instead of flowing from ship, Mercer Connty, Pa. ,  hus obtained a patent for an 

the pump into the regulator. will  pllss off by the escape improved balance gate which is so constrncted that i t  
valve, but if tbe water fal l s  below the proper level the may be raised vertically o r  m a y  h e  swung open i n  the 
escape valve will be closed, and the water will llow into ordinary way. Thi s  gat.e is  adapted especially for nse 
the regulator again until the water has acquired the de- in cold regions where the ground is l i able to be covered 
sired level. with snow during a good portion of the year. 

A machi ne  for dampening or wettin g Ml'. George Maris, of New York city, has 

grain, to preveut pulverization duriug the grinditlg obtained a patent for an improved pestle handle. The 
process has been patented by Mr. Johu M i ller. of pestle, which is made of Wedgwood or porcelain, etc.,  
Mil ton , Oregon. This invention provideR for the accu- is provided with a bard rubber bandle which is screwed 
rate regulating of the degree of wetting, and also of and cemented on the pestle. The advantages of t h i s  
regulating the supply to t h e  grinding mill, accord i n g  t o  handle are t.hat i t  i s  light, is n o t  affected by acids, and 
i ts capacity, so tbat there shall be no accumulation of present s  a hard and smooth surface which will endure 
the wetted grain, beyond what is necessary to moisten as long as the pestle or mortar. 
the hulls . '1'0 insnre the even moislening of the grain, Mr. Peter E. Crist, of B righton , Ill . , has 
so that the hulls will come off so clean as not t.o reqnire patented a new surgical apparat.us ror fracture8, con

a regrinding, after the grain has passed direct from tbe sisting of a device for supporting the shoulder in proper 
dampening machine tbrongh the grinding mill a revolv- position in cases of fracture of the clavicle or collar 
ing table with rakiug attachment is provided for stir- bone, so as to hasten the renniting of the broken bone. 

ring the grain after the water has been applied. It consists in a forked crutch-like support for support-
The fact of a new ice creamer having been ing the shoulder and a belt con.nection for the waist , so 

invented is  III itself a refreshing announcement these hot constructed as to permIt  an adjustment of the crutch. 
days. But more than that, Messrs. William Rogers and , Mr. Joh n  Curtin , o f Marion, Vt. , has se

'l'homas A. Maher, of New Orleans, La , have patented cured a patent for an improved hull attaching device 
what seems to be an excellent improvement in this use- which relates to that class of sl,eins for vehicles which 
fnl article, by which the o ld and tiresome metbod of are made of iron to cover the wooden axle. The skein 
rotating the can is avoided. The ice fr�ezing vessel i n  t he has a cylindrical stnd and a half circular lIange attached 
new invention is provided wi th a central ice chamber to it wi th a spiral ended conical nut, and two or more 
open throughout its full diameter at both ends. Expe. conical edges for holding the parts together in a sub
rience h8 s satislled the i n ventors that, from the large stantial manner. 
amount of freezing surface to whicb tbe cream is ex- A practi cal time signal for signaling stand
posed , by simply charging the freezer with ice and ard time simultaneouely over a series cf telephone cir
salt. and placing the cream therein, the latter will be- cnits has been patented by Mr. John M. Oram, of Dal
come frozen without any manipulation of the machine, las, 'l'exas. This time si!,nali l lg instrument is provided 
thus avoiding much labor. with several sets of contacts and with two or more con_ 

• • • dllctors of elec trici ty 'Ipon the same actuating arbor, 

AGRICULTURAL INVENTIONS. 
each of which is  insulated from tbe other and connect
ed with an indepeudent generator. 

]\Ilr. Joh n  T. McIntire, o f Purdy, Ten n . , is Mr. Horace E. Henwood, of New York 
the patentee of an improved cultivator in which the city, is t h e  patentee of an improved tbill coupling. A 
plows are so set iu the beam that they may be adj usted ball is formed upon tbe neck iron of the thill,  and con
to the elevation ancl inclination desired, the handles be- nects with the axle of the vehicle by concave shaped 
ing li kewise so alTanged as to be shifted , so as to ella- clamp irons. By this ball and socket arrangement the 
ble the plowman to walk e ither in or out of the furrow. conpling allows the thills to be read ily delached, bnt 

Letters patent have been gran ted to Mr. while in use they secnrely hold the thills to the axle, and 
Lanrens S. Wheeler, of Independence, Kan . ,  for an do not rattle. 

improved barrow which is made in two sections con- To prevent injury to the interior fit tings of 
nected together s i de by side hy chains, so that It may horse stables by the common practice among hostiers of 
better accommodate itself to the uneven surface of the rapping the curry comb upon the wood work while 
ground. cleaning horses, Messrs. G. C. Bnnce and Lewis W. 

A binding attachment for har vesters bas Sammis, of Brooklyn , N. Y., have patented lhe attach
been patented by IIfr. Edward Ebi, of Cedar Rapids, ment of elast.ic cnshions to the sides of cnrry combs, 
Iowa, which consists of an apparatus to be used in con- which not only prevents injury to the stable, bnt facili_ 
nection with .self-raking harvesters to receive the gavels 

I 
tates the removal of Lhe dust from the comb_ 

as they are. discharged from �he platform of �he ,harves- Mr. Henry Roth, of New York city, is the 
ter and delIver them to the bmder arm of bmdmg ma patent.ee of an improved rellect.or and <ianal  f f 

h' 
C ,",  rame or 

c mes.. . .  . car lamps, the object of which is to provide rellectors A SIm ple cultIvator, adJ ustable accordmg and signal frames for car lamps constl'H cted in such a 
to tbe work to be done, has been patented by Mr. G. manner as to be more effective in lighting the end. and 
W. Hammond, of Earl Park, Ind. It i s �o constructed plat forms of railroad cars than heretofore. A series of 
that. the macbine is drawn over every other row and cul- reflecting glasses are flO arrange d within tbe frame t bat 
livates the entire space between that row aud the adja- when tbe lamp is placed in posi t i on in side of the ca.r, i t  
cent one upon each side. so that tbe machine will culti- il luminates both tbe interior and p latform . 
vate f?ur rows at �a.ch ron."d. 'rhe machine may also Mr. Daniel F. Beatty, the en terpri sing organ 
be adj usted to CUltivate WIde or narrow. rows, and to and pianoforte manufactnrer of Washington ,  N. J" has, 
hill the plants more or less as �a! be d esJl'ed. by assignment from Charles H. Davis, the inventor, ob-

The patent of Mr. WIlham S. Prosser, of tained a new patent for swells for reed organs .  The 
Auburn, Cai . ,  relates to an improved metbod of feeding intention of the in ventor by h i s  improvement is to pro
straw as fuel to l he furnaces of tract ion engines. The duce " full volume of sounJ and regulate tbe swell at 
invention consists in a device to be applied to combined tbe wi l l of the operator. The swell i s so combined with 
" headers " and " thrashers " that are moved over the the action of the instrmnent and under snch conl rol of 
lIeld and which cut and thrash tbe grnin at one opera- the organist that he may obtain the most perfect grad
tion. A straw feed box is provided witb reciprocating nations and effects. 
flexible bars , wbich connect the straw direct fram tbe ]\I1r. Theodore P_ Case, of Powel l ,  0. , has 
thrasher into the :�rnace, where its consmnption creates obtained a patent for an improved veh i cle tongne for 
the power for dnvmg the macbmes_ sleds which is so construcled tltat it may be secured in 

An improvement in steam plowing rna- a rigid position, or adapted to oscillate to either side, 
chines has recently been patented by Messrs. J. D. the object being to facilitate the loosening of the run
Malone and J. F. Hamel, of Pittsburg, Pa. ,  which is ners in case they have become frozen in the ground. 
intended to simplify the process of plowing on a laJ'![e Thi s  may be accompl ish ed by securing the tongue 
scale. Tbe angine and boiler, which are mounted in tbe . rigidly to the sled, when a lateral pressnre may be ap
usual way on a truck fram�. are provided with a crank plied to tbe runners for their dislodgment, Wben this  
shaft and pulley, so that when the machine is not  in use ha� been accomplished the tongue is rendererl llexible, 
for p lOwing, it may be used for a variety of other pur- so that the sled may be control led in going down hill. 
poses. A very ingenious arrllngement of wbat the Mr. Tobias Hamilton, of Centerfield 0., is 
patentees term " pushers" is employed for l ifting or tbe Piltentee of au improved life boat wh ich CO�SIst8 in 
bnoying u p tbe machine ar:d preventing the wheels an approximately APberical shell segmentally cut away 
from'becom ing embedded in the soft ground. at its t:wo sides, walled in at the chord of eacb segment 

... • • •  by a vertical plane, and each of the segmmttal spaces 

MISCELLANEOUS INVENTIONS. 

MI'. W. H. Stuckey, of Covingt.on, Ky. , has 
patented a fire escape adapted to be secured to !!he wall 

of a building, and provided wlt.h an electric appliance 
by which a latcb Is raised and tbe lIre escape released, 
and put in position for nse_ 

1I0ored over, forming a tigbt hull. The boat i s  pro
vided with propelling wheels j onrnaled in the vertical 
walls. The inventor claims that a boat of this style 
twenty feet in diameter is capable of holding one hun_ 
dred and twenty-live persons with enough water and 
provisions tor several days, and may be propelled by 
fonr men at the rate of six miles an hour. 
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The CJha1'gef01' Insertion under this' Itead is 'Jne ])ollar 

a tine fol' each insertion : about eight words to a line, 

A.dvel 'tisements must be l'eceived at publication offia 

aseal ly as l'hul'sday m01'ning to (tppem in next i.osue. 

Ice Making Machines and Machines for Cooling I common gold solder take of the composition used for 
Breweries, etc. Pictet Artificial Ice Co. (Limited I .  142 the rings 10 d wt., pure t in 1 dwt. This will make a 
Greenwich Street. 1'. O. Box 3083. New York City. solder that wi11 dow easier than the stock compOSi tion. 

Presses & Dies. Ferracute Mach. Co. , Bridget.o n .  N. ,r. If it does not dow easy enough, add a little more tin. 
Machinery for Light Manufacturing, on hand and 

bnilt to order . E. E. Garvin & 00 .. 139 Center St., N. Y .  
Drop Forgings. Billings & 8pencer C o .  See adv.,  p. 382. 

See New American File Co.'s Advertisement, P. 372. 
Cotton Belting, Rnbher Belting, Leather Belting, Linen I Woodwork'g Mach'y. Rollstone Mac h .  Co. Adv., p. 382. Hose. Rubher Hose. Greene. Tweed & Co., New York_ 

Split Pulleys at low prices, and of same strength anil Wall terl.-To manufacture small wood work for pa- appearance as Whol e  Pulleys. Yocom & 80n's Shafting teut. Hall & Son, Prompton, Pa. Works. Drinker :;r.., Philad elphia. P a .  
D .  A .  Smith, of Greencastle,  Pa. , will Rell either PMt 

or his entire patent for improved windmill, on easy 
terms. 'J1bii is a. splendid chanee for capitalists. See 
!l1ustration In the SCr:SNTIFIC No . 9, last volnme. 

Our goods rank first for quality, safety, and durabili
ty. Please compare them with any other make, and if 
not found better and cheaper, quality con.idered, we 
will bear the expenses of the trial. Lehigh Valley 
Emery Wheel Co., Lehighton, Pa. 

lIfetal Pattern Letters to put on patterns of castings, 
all sizes. H. W. Knight, Seneca Falls, N. Y. 

Wanted .-Light castings to make- Sewing machines, 
car boxes, school furnitUre. water closets, etc. , etc. 'Ve 
do good work. Lehigh Stuve Manuf. Co. ,  Lehighton, Pa. 

The following letter will he of interest tu railroad com
panies and others using steam� 

CHIC,,"GO AND GRAND TRUNK RAILWAY Co.,  Loco
MOTIVE DEPT ..  FO RT GRATIOT' STATION, June 16, 1883. 

Dear Sirs : The Westinghouse air pump on Engine 73 
was packed with Asbestos Wick Packing Nov. 11, 188t. 
Since that time I have run the engine 27.�O miles on pas
senger trains. 'l'he packing was examined to-day, and 
apparently will be good for a year longer. The stuffing 
box nuts have been screwed up one-quarter tUrn on the 
air cylinder, and one turn on the steam side during that 
time, and I have never noticed it leak any. 

Yours truly, C.  B. CONGER, 
Engineer En¢;ne 73. 

To H. W. Johns Mfg. Co., New York. 
Soapstone Packing, Empire Gum Core, and al l kinds 

of Engine Packing. Greene. Tweed & Co., New York. 
Contracts taken to manuf. small goods in sheet or 

cast brass. steel, or iron. Estimates given on receipt of 
model. H. C. Goodrich, 66 to 72 Ogden Place, Ohicago. 

Bru8h Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
m9.chine gives 65 Arc Lights with 35 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland. O .  

Engines, 10 1.0 50 h orse power, complete, with govern
or. $'150 to $550. Satisfaction guaranteed. Yl ore than 
eight hundred in use. For circular address Heald & 
Morris (Drawer 127), Baldwinsville. N. Y .  

Rupplement Cataloglle. -Persons i n  pursuit o f  infor
mation on any special engineering. mechanical, or scien� 
title subject. can h ave catalogue of contents of the 80I
ENT I .F l O  AMIClUCAN HUPPLICM Ii: NT sent to them free. 
The SUPPL m M E :"1 T  contains lengthy articles embracing 
the whole range of en�ineering. mechaniCS, and physiw 
cal sci ence. Address Muon & Co . .  Publishers, New York 

Steam Pnmps. See adv. Smith, Vaile & Co.,  p. 382. 
C. B. Rogers & Co .• Norwich. Conn . .  Wood Working 

Machinery of every kin d .  See adv .. page 397. 
The Sweetland Chuck. See i lIns . adv., p. 398. 
Cataloglles free.-Scientific Books, 100 pages; E lectri

cal BookS, 14 pages. E. & F. N. Spon, 35 }1urray St .. N. Y. 
Knives for Woodworking Machinery.Bookbinders, and 

Paper Mills. Taylor, Stiles & Co .. Riegelsv!1le, N. J. 

NEW BOOKS AND PUBLICATIONS. 
MAGAZINE OF AMERICAN HISTORY, For 

June. Historical Publication Oompany, 

30 Lafayette Place, New York. 
The second historical paper on Wall Street appears in 

this number, reaching down t() the time of the occupa
tion of New York by the general government. Some of 
the illnstrations are quaint reproducti ons of century old 
scenes. An account of recently found manuscripts of 
Benjamin Franklin and a finely engraved portrait of 
the philosopher add to the interest o f  the number. 
THE STRENGTH OF MATERIALS. By Thomas 

Box. E. and F. N. Spon,  London, and 
35 Murray St.reet, New York . 

The author says. iu his preface, that two special ob
jects have been kept in view throughont the work-that 
the rules and data shall be currect and trustworthy, and 
that their application to practice shall be clearly nnder· 
"tood; for which pnrpose every rule has been illu8trated 
by example worked out in detail. Where theory did 
not bear the test of experiment, the theory was cast 
aside and rules from the empirical testo substitnted. It 
appears to be a very thorough and practical book and 
has a copions reference index. 

Best Squaring Shears, Tinners' ,  and Canners' Tools A 
at Niagara Stamping and Tool Company, Bu1falo,  N. Y. 

OENTURY OF ROUNDELS, AND OTHER 
POEMS. By Algernon Oharles Swin · 
burne. R. Worthington , 770 Broad way , 

New York. 
Lathes 14 if>. swing, with and wi thout hack gears and 

screw. J. Birkenhead. )'I ansfield. Mass.  
Five foot planers, with modern i mprovements. Geo . 

S. Lincoln & Uo., Phoonix Iron Worlis, Hartford, Conn . 
The Best.-The Dueber Watch Case. 
If an invention has not been patented in the United 

States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address MUnn & Co., SCIENTIFIC AMERICAN Patent 
Agency, 261 Broadway. New York. 

Farley's Directories of the Metal Workers, Hardware 
Trade, and Mines of the United States. Price $3.00 
each. II'arley, Paul & Baker, 530 Market Street, Phila. 

Improved Skinner Portable Engines . Erie, Pa . 
Guild & Garrison's Steam Pump Works, Brooklyn, 

N. Y. Steam Pumping Machinery of every descrip
tion. Send for catalogue. 

Nickel Plating.-Sole manufacl urers cast nickel &n
odes, pure nickel salts. polishing compositions, etc. Com
plete outfit 1 0r plating, etc. Hanson & Van Winkle. 
j,ewark, N. J., and 92 and 94 Liberty St . .  New York. 

L i st" 29. 30 & 31, describing 4,000 new and 2d-hand Ma
chines, ready for distribution. State just what machines 
wante d .  Forsaitb & ('0., Manchester, N. H., & N. Y. city. 

"Abbe" Bolt Forgin g Machines and " Palmer" Power 
Hammers a specialty. lJ'orsaith & Co., Manchester.N.H. 

Railway and Machine Shop Equipment. 
Send for Monthly Machinery List 

to the George Place Machinery Company, 
121 Chambers and 103 Reade Streets, New York. 

25" Lathes of the best design. G . .A. Ohl & �o. ,  
East Newark, N . . J .  

" How t o  Keep Boilers Clean . "  Book sent free by 
James F. Hotchkiss, 84 John St .. New York. 

Wanted.-Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, N ew Haven . Conn. 

Water purified for all purposes, from household sup
plies to those of larQ'est cities, by the improved filters 
manufactured by the Newark Filtering Co., 177 Com
merce st .. Newark, N. J. 

I,atest Improved Diamond Drills . Send for circular 
to }I . C. Bullock Mfg. Co . . 80 to 88 Market St., Chicago, Il l .  
For Power & Economy, Alcott's Turhine, Mt.Holly, X .J. 

Am. Twist Drill CO.,Meredith, N. H. ,  make Pat. Chuck 
JawlI,Emery Wheels.Grinders,automatic Knife Grinders. 

. American Fruit ])tier. Free Pamphlet. See ad .. p. 414. 

Brass & Copper in sheets,wire & blanks. See ad.p. 413.  
The Chester Steel Uastings Co., office 407 Lihrary St.,  

Philadelphia. Pa . .  can prove by 20.000 Crank Shafts and 
15.000 Gear Wheels. now in use. the superiority of their 
Castings over all others. Circular and price list free. 

Diamond Engineer, J. Dickmson, 64 Nassau St . . N.Y. 
The Improved Hydraulic Jacks. Punches, and Tube 

Flxpanders . R. Dudgeon. 24 C:olumbia st .. New York. 
Tight and Slack Barrel Machinery a specialty. John 

Greenwood & Co., Rochester, N. Y. See iIlus. adv. p. 414. 
Gear Wheels for Models (list free) ;  Experimental 

Work, etc. D. Gilbert & Son, 212 Chester St., Phila . .  Pa. 
Sewing Machines and Gun Machinery in Variety. 

The Pratt & Whitney Co., Hartford, Conn. 
20.000 Dnc Spherical Elevator Buckets, sizes 3� to 17 

inches, constantly on hand. Telegraphic orders filled. 
'1\ F. Rowland, sole manufacturer, Brooklyn, N. Y. 

F i rst Class Engine Lathes, 20 inch swing, 8 foot bed, 
now read y. F. C. & A . E. Rowland, New Haven, CoIl'n. 

Straight Line Engine Co., Syracuse, N. Y . . See p. 418. 

This is a volnme of something more than 100 pages 
containing one ronnde! on each leaf-a blank page be· 
tween-the paper being " hand wove," given with am
ple margin. Admirers of Mr. Swinbnrne as a lyrical 
writer will be gratified with this collection, as he has 
been very exact in modeling each page poem on a cer
tain lyrical rnle, and shows all his peculiar faculty in 
the nse of words to produce a rhythmical e:tl'ect. 
A TREATISE ON ELECTRICITY A� MAG

NETISM. By E. Mascart and J. Joubert. 
Translated by E. Atkinson.  Thomas De 
La Rue & 00. , 110 Bunhill Row, Lon
don. 

This volnme is the first of two, and is  based on a 
conrse of lectnres delivered by Professors Mascart and 
Joubert in the College of France on the theory of elec
tricity and magnetism. The authors, in a preface, con
eider this volume as an .. Essay on the Mechanical 
Theory of Electricity." It is divided into four parts : 
,taticalelectricity; electrical currents : magnetism, and 
electro magneti�m. The problems are fully elucidated 
by text, and are so arranged progressively as to lead the 
student gradually from the rudiments on to a tho
rongh nnderstanding of the theory, 80 far as it is treated 
in this volume. 

its 
HIN'l'S '1'0 CORRESPONDENTS. 

'No attention will be paid t.o commu11lcations unless 
accompanie,! with t.he fnll name and address of the 
writer. 

Names and addresses of correspondents will not be 
gi ven to inqnirers. 

We renew onr request. that correspondents, in referring 
t o  former answers or. articles, will be kind enongh to 
name the date of the paper and the Pl18'e. or the number 

-of the question . 
Correspondents whose inquiries do not appear afl.er 

a reasonable t.ime should repeat t.hem. If not t.hen pub
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons d esiring special information which is purely 
of a personal character, and not of general imerest, 
sho u l d  remit from $ !  t.o $5, according to the suhject ,  
as we cannot. be expecter/ to spend time and lahor to 
obtain snch information without remuneration . 

Any numhers of t.he SCIENTIFIC AM'ERICAN S llPPLl<
MENT referred to in these cohlJ1lns may be had at  t i l e 
office. Pri ce 10 cents each. 

Correspondents sending samples of minerals, eW . ,  
for examination, should b e  carefnl t o  d ist.iuctly mark or 
label their specimens so as to avoid errOT in their identi
fication. 

(1) ,J. M. asks for a receipt for making 
common gold solder. I make plain rings with gold:  

Dwt. Grs. 
Coin j?:o!d ' "  . .  . .  . .  . .  . .  . . .  . .  . . . . . . . .  10 12 
Filla silver . . . . . . . . . . . . . . . . . . . . . . . . . . 8 18 

. .  <lopper . . . .  . .  . . . . . . . . . . . . . . . . . . . 10 18 
and would like a solder that would not turn blsck. I 
use silvOO' solder, but ·it is .  not satisfactory. A. For 

If you wish the solder of exactly the same color as the 
stock, yon make t i le  composition the same as the siock 
and snbstitute � dwt. tin in place of 2 dwt. silver. 
Some use zinc ill place of tin. but zinc is an oxidizable 
metal and only snitable for very low compositions. 

(2) G. W. F. asks for a receipt for mak
ing a black copying ink to be used on a hektograph.  
I am not allowed to use colored inks,  but can use black. 
A. Nigrosine blac < .  . . . . . . . . . . . . . . . . . . .  1 part. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 parts. 
Glycerine .  . .  . . .  . . .  . . .  . .  . . .  . . . . . . . . . . .  4 parts. 

This will make a black ink suitable for use with the 
hektograph. In order to make it copy add more gly
cerin, gum arabic, or sngar. 

(3) O. P. writes : I would like to k n ow if it 
is bett.er to paint a tin roof. If so, what kind of paint 
do you use ? A. Use a metallic paint. such as an iron 
oxide paint . 

(4) I. B. T. asks if there is any solvent for 
celluloid from which it  will deposi t  unchanged on 
evaporation or by precip i tation. Can cellnloid be 80ft
ened in hot water eo as to be worked nnder the rolls  
or by press? A. There is nothing in which cell nloid can 
be dissolved and reprecipitated WI thont i t s  being altered. 
Celluloid can be softened somewhat by treatment wi th 
hot oil or water. 

(5) W. A. O. asks:  What is the specific 
gravity of ivory, and what does an exact cnbic inch 
weigh ? A, Ivory, specific gravity, l'fN2; 1'654 onnces is 
t.he weil'ht of 1 cubic inch. 

(6) W. W. S. H. asks : What is the horse 
power of an engine, cylinder 12 inches diameter by 20 
inches stroke, making 120 revol utions, steam pressnre 
120 pounds ?  A. About 120 hors<' power. 

(7) J. A. asks : 1. How can I prepare some 
fine chromo pictures I have for framing without glass ? 
A. Use ordinary picture copal varnish. 2. Give me a 
good varni s h  for fine engravings, so that they too may 
be framed withont glass. A .  Engravings are not gen
erally framed without glass. 3. Can these pictures be 
attached to cotton or linen cloth? A. They can be 
pasted on monnts if desired. 

(8) H. S. W. asks how hollow rubber bul l s  
are made. A. Two fiat (round, o r  pear shaped) pieces 
of ruhber of snitable size are cut, and after being ce
ment.ed together the crnde ball is filled w i th water. 
The balls thu s  formed are placed in a mould and heated 
in a vulcanizer. The water expands and presses the 
sheet rubber against the sides of the mould. 

(9) J. W. H. writes : I frequently have 
small  castings of iron which I would l ike to make 
malleable, or hy some s imple process tonghen them. 
Can you help me? A. If the castings are hard or chi lled 
upon the edges, they can be annealed hy pac� m a 
cast iron or sheet iron box or old crucible. with fine 
sand m ixed with about one-quarter pulverized charcoal , 
so that the air does not get to the castings, heat the 
whole to a low red heat and keep at that temperature 
for one. two, or three hours, according to tlie size of the 
pieces of castings to be annealed. Then withdraw 
from the fire and let the whole cool gradually; unpack 
when nearly cold. The manufacture of regular mallea
ble castings cannot readily be conducted on a very 
small scale. 

(10) O .  S.  F. writes : 1. It has been stated to 
me that an engine would not exert the same tractive 
force to start a load as it would after b started,that a loco
motive would not exert as many pounds of force in the 
conpling link when standing with the steam tnrned on 
as after it h ad got in . motion. A. It will do so unless 
tbe drivers slip. 2. That a one horse power engine 
wonld not start a street car that one horse wonld start. 
How is i t ?  How many pounds of tract.ive force do 
street car companies require of their horses: they re
quire them to draw the car through the trip whether 
they are weak or strong, so the labor required of each 
mnst be precisely the same. A. The tractive force of 
the engine is not exerted in the same way as with a 
horse. The h orse power of an engine is based on what 
a horse cau do for eight hours continuously and not 
what he can do for a jerk; for an instantaneous pull a 
horse could probahly do three times as mnch as on 
continnons work. 

(11) J. B. asks :  What is the name of the 
stone nsed in the first eut in concaving razors ? A. 
The razor grinder's first cut stone is called the " Wick
ersly stone. " It comes from Wickersly, Eng. 

(12) S. S. B. asks whether Babbitt metal is 
now more generally used in the main journals of en 
gines than brass. A. Yes, taking all classes of engines. 
2. I rnn an engine 16x28 with a 7 inch shaft, 80 revo
lutions, and 70 pounds pressnre ; the main ' pillow block 
has a cast iron cap (no Babbitt) with cast iron side 
pieces filled with Babbitt places in small rectangles, 
bottom of journal all Bahbitt. Is this a better journal 
than one containing brasses side and bottom? A. No ; 
good brass boxes with sufficient bearing surface are 
best. 

( 1 3) J. G. writes : We are constructing a 
yacht as follows: Two cigar shaped barrels, placed side 
by side, will constitute the hull. Each will be 20 feet 
long, 2feet d i ameter at center, 1 foot at ends; each end 
snpplemented with a poin ted piece of solid wood. The 
beam is 10 feet. Whitt will it carry, and how mnch will 
be the displacement? A. If one-half immersed, the two 
wil l  displace. as an elliptical spindl<i, 0'91 ton, and as 
a paraholic spindle 0 '96 ton. 

(14) J. L. G. asks : Oould an arrangement 
be made on the principle of the injector that wonld fill 
an air chamber with air and furnish air enough to rnn 
a compressed air engine? Do you think it would be 
possible to make snch all arrangement? A. It. is pos
sible to make a water injector that would compress air 
to a moderate pressure, but would probably cost more 
than 10 use the water directly for power. Compressed 
air is now furnished by hot air engines for use at a 

distance. Water blowers are nsed in Europe for fur
naces where great pressure is not reqnired. They are 
constructed npon the same prinCiple as the injector, 
using gravity or the natural de.cent of water for the 
initial power. 

(15) J. H. H. writes ; I had a sil ver headed 
cane ; in order to rednce the size of it I pnt It in nitric 
acid until it was abont one-half the size. Now, will 
yon please tell me what to do, so as to get the silver 
which was taken o:tl'. There are a bont three-quarters of 
an onnce of the silver diseolved in 4 ounces of acid ? A. 
Precipitate the silver with dilute hydrochloric acid or 
sodium chloride. and fuse the reenlting precipitate with 
alkaline carbonate in a sand crucible. 

( 16) L. F. M. M. asks wbether m i lk, fresh 
or boiled, has any constipating e:tl'ect. A. The e:tl'ect of 
milk u pon the human system depends largely npon the 
individual peculiarities of the person. Its general 
e:tl'ect is  a constipating one,brought about by the casein 
contained in it, which is not easily digested,and also by 
the production of a large amount of mucus, wuich has 
a similar e:tl'ect. 

(1 7) O. E. H. writes : I am building a. new 
brick house, and should paint one side to protect it 
from rain and wind. I am told I can economize oll 
and paint by putting on one coat of crude petrolenm 
;nd another coat of oil paint. Will this do as well as 
the ordinary way of two coats of paint? A. The nse of 
petroleum is not to be recommena ed. It is difficult of 
dryin€(, and a coat of paint  cannot be sati sfactorily 
put over it. It is best to nse two coats of paint. 

(18) D. W. write3 : I find in No. 22, June 
2d, on inquiry for method of drilling glass. " Glass can 
be drilled as easily as soft iron and with a common drill 
by using a saturated solution of gum camphor in 
alcohol and equal part spirits tnrpentine ; keep this 
abont the cutting edge of drill, and in filing glass keep 
the file wet with it " Can you give me a formula for 
white or nearly white varnish For map. on common 
drawing paper? A. Dissolve shellac by heat in 8 parts 
of water and 1 of pearlash. Precipitate hy chlorine, 
and dissolve 'n  rectified spirit. The following i. re
commended for drawings : Dextrine � parts, alcohol 
one-half part, water 2 parts. The drawings shoulrl be 
prepared hy applying two or three coats of thin starch 
or rice boiled and strained throngh a cloth. 

( 10) W. D. G. writes : I read of a "  gauge 
cock an d  low water alarm " which «1epends for its 
acl ion on the temperature of the water remaining c on
stant at 2120 while that of the steam is higher. The 
statement seems to be well substantiated, bnt I have 
always supposed, and do still, that the water and steam 
in a boiler both attained the same degree of heat ; will 
you please inform me through your Notes and . Queries 
which is correct? A. The water and steam inside the 
boiler are nearly of the same temperature. The water in 
the alarm part of the �nge cock has little or no CirCU
lation from the boiler, and remains cool until low water 
allows steam to enter. 

(20) C . .  :a.r -F,-l-c W�· -wOtild .!J:"o -1'ecom·-
mend yon to risk strengthen ing your hoiler by patch
ing up with hraces. Get a new one of copper made by 
a coppersmith, No. 16 c8pper, brazed. 2. A good 
strong metal for a small engine may be made with an 
alloy of 1 pound copper to 2 ounces tin and 1 ounce 

zinc. 
(21) A. H.-The method of making rubber 

stamps is described as follow; : Have a vnlcanizing 
apparatus with a thermometer and a lamp under i., 
such as  dentists use ; have an iron printing frame, in 
which you lock up the type for all the name. whi ch 
yon wish to reproduce in ruhber, and of snch a size 
that the plaster monld made from it can be placed in_ 
side the vulcanizer. This mould is made like an ordi. 
nary stereotype mould, by first oiling the type and then 
pouring the plaster over it ;  when set, take It off care
fnlly, and do not let it dry, but proceed at once by plac
ing on top of the mould a piece of sheet rnhber (vul
canized rnbber). Then have two iron plates, one for 
placing on top of the sheet rnbber and one below the 
plaster mould, and which by proper screws can be 
pressed together and squeeze the rnbber on the mould. 
Bark up the rnbber with a few sheets of paper. so as 
to prevent it from sticking at th e back of the iron plate. 
After screwing down sufficiently immerse the monld lind 
rnbber in the water in the vulcanizer, screw the cap on, 
and heat to BoO° Fah . •  then let i t  cool, open the vul
canizer, take ont the mO'lld and rubber, and remove 

the rubber carefnlly from the mould. This will he 
easily done if you have put the monld while still wet in 
the vulcanizer. Cnt np the rubher so as to separate 
the various names, glue them to handles, and your rub
ber hand stamps are finished. 

(22) A. W. B. writes ; I have found it very 
difficult to make a perfect matrix for rubber stamps. 
What is the best material to nse? Have used pIaster, 
pure, but it is apt to break the fine lines. Is anything 
used to toughen it? What can be nsed to make HIe 
type leave the plaster freely? Is pure rnbber used, and 
if so, how? I have di.solved it in hi sulphide of carbon, 
bnt have had trouble in getting it to form a complete 
shape, as I think the rnbber is lighter than the bisul
phide, so that it does not seem to enter into the lower 

parts of the letters. I mean that when it hardens it 
has formed a sort of thick .kin over the mould, but 
seems to rise away from the lower parts of the letters. 
I did not know hut some composition was nsed that 
could be melted and poured in bot. A. The plaster 
mould is best made hy taking the very finest of plaster 
of Paris and sprinkling it into water, and stirring nntil 
the mixture is of the consistency of thick cream. If 
the monld or type is oiled with a little sweet oil or 

boiled linseed oil, the type can be readily removed. 
Vulcanized rubber is nsed. See the process as given 
in detail elsewhere in this nnmber. It mnst be nnder
stood that 'experience or proper manipnlation is essen
tial to good results. See page 3794, SCIENTIFIC AMERI

CAN SUPPLEMENT, No. 251. 
(23) E. O. asks : What is the mixture o f  

metal for the mannfacture o f  chilled cast iron rollcrs 
used in roller mills; also the method of chilling them? 
A. Chilled rolls are generally made from " charcoal 
pi!!, " No. 3, but Bome roll makers claim ts have some 
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ppeclal combinations kn own to themselves only. The 
chilling is done by casting the metal in contact with an 
iron mould. 

(24) C. H. S. asks : What is " rectified " 
whisky ? Whereiu does It differ from " distIlled " 
whisky ? Which is the purer and more costly aud which 
is the more wholesome ? A. Rectified whi,ky is gene
rally paEsed over animal charcoal, while distilled 
whisky does not pass through this process. It is sim
ply distilled directly f,,)m the mash. The distilled 
whisky is apt t o  be the cheape.t, and as regard , whole
someness it is entirely dependent upou the quality. 

(25) A. J. B. writes : How can I melt rub
ber? A. Heat the rubber by steam or over II water bath 
t i l l  the rul)ber melts.and let it run iuto hot water, wbere 
it will col lect at the bottom of the vessel, while the 
vapor will preveut it from burning. 

(26) I. N. G. writes :  I have a pr i vate tele
p hone line half a m i le in leue;th, using tbree of Bell's 
hand telephones witbout microphone or battery. I 
notice that in time of ligbtning it passes in on the 
wire sufficient to ring the bells at each station. I sup
posed it was owing to tbe beavy magnets in tbe signal 
bells. lind [ arranged a H i m p le .. cut ont," by which the 

bells and telephone might be disconnected entirely in a 
moment, and thought that would lea�e the wire free 
from any attraction for lightning, but when al l  instrll
ments are off, the Iigbtning durmg rai n  storms will 
snap aud crack from the euds of the wire inside as 
tl1ol'gh it was a telegraph line heavily charged. Why is 
thi., and is there any special danger or way to avoid 
i t ?  A. You shunld provide a lightning arrester of ap
proved form for each end of your telephone line . The 
magnets have 1it.t1e or nothiug to do with the effects 
you mention. It is advisable· to keep away from the 
telephone durillg a ncar thunderstorm. 

(27) F. M. S. asks : I !lave a graphoscope 
lens 7 inches diameter. 40 inches focus ; what sized lens 
would I require for eyepiece to make au achromalic  
telescope, and what should be the lengt h  of tube ? A. 

Sn pposiug that your graphoscopic leus is a single crowu 
of good quality and accurate finish. you will need a 
concave flint lens about 3 mches diameter and 30 inches 
focus, placed about 25 inches from the object glass; this 
distance must be ascertained by trial , as the. effect of the 
flint lens depends npon its dispersive power. The foclls 
should be at from 50 to 60 inches . For the eyepiece use 
the Hllygheus form. fleld glass 3 incbes fOCUR, plano 
convex; eye lens, 1 inch focus, plano convex. 

(28) O. C. L. asks (1) how I can cbeaply 
prepare the porons cells used in batteries ? A. No 
porons cell is of much account unless made of clay and 

properly baked. Yon can purchase porous cells for a 

small sum, and it will not pay to try to make them. 2. 

Which,would give the best current for the electric ligbt
a chromic acid battery of M .  Triuve's soln tion and 
same construction, or one using porous ce lls, same size 
carbons and a like solution in porous cells ? A. The 
bat.tery witham the !Jorous cells is preferable for this 
purpose� " 11. ·taking the better one of tbe above bat
teries, how mMlY would it reqnire for one and two 
l i ghts respectively. carbons 9x6x)4 ? Would the effect 
for l ighting purposes be increased by divid ing the same 
amount of material and making a greater number of 
ce l ls ? A .  All this depends on the kind of light yon 

propose to make. A small incandesceut l ight can be 
rnn with 4 or 5 such cel ls. 

(29) J. A. C. asks : What size of reservoi r 
at an elevation of 75 feet will produce a 6 horse power at 

a d i stance of 600 feet for twenty-four hours, and what 
size pipe to convey the water? A. You would require a 
reservoir 85 feet square, 1G feet deep, capaole of hold
iNg 2 •. 250 cubic feet of water. which will furnish you 
with 6 horse power for twenty -four hours withon t ad<ii
tion. Your pipe 600 feet long will require to be 4 iuches 
inches in diameter w i th 75 feet fall.  

(30) A. M. 1. asks : Can you give me in
structions how to make the simplest gal vanic battery 
adapted for medical use ? A. See artic le on galvan ic 
batteriel3, SCIENTIFIO AMERICAN SUPPLEMENT, Nos. 157, 

158, aml 159. for complete descript iou of all sorts of bat· 
teries. 

haps by using hydrogen peroxide (SOlElifTIFIC AlIIERI

CAlif SUPPI,ElIIElifT No. 339). , The size of the carriages 

is  an objection. but we think that the ouly satisfactory 

process will be a bleaching one. 

(34) E. T. S. writes : Please inform me 

through your paper where I can find a full description 
of the manufacture of turpentine and resin. from saw 

dust. A. Tbe spirits of turpentiue are made from the 
saw dust and refuse by a sweatiug proce ss yielding 14 
gal lon. of spirit., 3 to 4 gal l ons of resin and a quant i ty 

of tar per cord. The spirits obtained in this manner 

possess a different odor from those produced by disti l 
lation. The article on turpentine in Spons' Encyclo

pedia of the Industrial Arts. page 1686 et seq , will give 
some useful hints and descriptions of proce�ses m use 
abroad. 

MINERALS, E'1'c.-Specimens have been re
ceived from the following correspondents, amI 
examined. with the results stated : 

C. P. C.-The samples sent are not at all character
istic and their identification is somewhat difficult. 'rhey 
appear to be as follows: No. 1 is a quartz mmel al con
taining some flecks of black mica. No. 2 fa a horn
blendic miueral with some pyroxine. No. 3. Hornblende 

with traces of pyrite. No. 4 is a silicious conglome
late. No, 5. Fel'pathic rock. No. 6 is a hornblendic 

schist or slate . N o . 7 is a mixture of different silicates, 
probably felspar aud hornblende. No. 8 is ' a p iece of 
hornbleudic rock. - J. S.-The sample is pyrite (iron 
snlphide). a mineral which usually carries gold, the 
amount of which can only be determined by a fire 
assay.-W. M .-This sample is a little below what is 
sold as second quality. Its value is depeudent upon 
the supply. When the first quality is hard to pr00ure, 
this variety will bring within 25 per cent of the value 
of the better varieties. It sells at from 10 cents to $2, 

according to the size of the sheets.-J. R. W.-The 

specimen is  magnetite (irou oxide) and is  a valuable ore 
of irou. The cry stals resemble the ore which IS mined 
at Port Henry, N. Y. -H. S.-No. 1 is a v ariety of horn
blende called pearl stone. No. 2 is a silicious clay. a 

sort of conglomerate. It may carry metal, and therefore 
recommend you to have it assayed. No. 3. Yeilow 
clay, too hard to grind cheap enough to compete With 
other varieties.-L. J.-The mineral is galena (lead sul
phide). It may carry silver. This must be determiued 

by assay.-W. C.-From a superficial examinatIOn of 
the sample, we are forced to conclude that it is o f  iu

ferior value.-F. C. Y.-The sample is a sulphide of 
iron. !Jrobably marcII.ite; It may carry gold. An assay 

would determine this.-J. D. M.-It is one of the un

crystallized varieties of quartz, probably jasper.-C. H. 
D.-The sample is pyrite (iron sulphide). 

COMMUNICATIONS RECEIVED. 
On Steam Boiler Fnrnaces. By J. M. 
On Microscopes. By S. R. G. . 

I N D E X  O F  I N V E N T I O N S  
For which L etters Patent oC the United 

State .. ,over .. Granted 

June 19, 1 8 83, 
"-ND EACH HEAKING THA'1' DATE. 

[See note at eud of list about copies of these patents.] 

Advertising card. H. It. Grace . . • . . .  . . . . . . . . . . . .  279.866 
Alarm. See '11elegraph alarm. 
Amalgam. retortin/<. C. A. Stetefel dt. . . . . . . . . . . . .  279.840 
Ax and tool handle guard. G. P. Morrill • . . . . . . . . . .  279,582 
Bag. See Paper bag. 
Bale bands or ties. cordage to be nsed for. S. 

Atkius . . . .  . . . . . .  . . • .  .. .. . . . . .  . . . . . . . . . . . . . .  279.852 
Bars. machine for bending and straightening, J. 

H. Wells . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.618 
Battery. See Ga lvanic battery. Secondary elec

tric battery. 
Bearing. anti-frictional. T . .R. Ferrall . . . . . . . . . .  . 279.552 
Bed sprin/<. J. U. Fiester . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.731 
Bee hive. J. H. Burra"e . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.856 
Belt. electro �alvanic. G. E. Palmer . . . . . . . . . . . .  , . . .  279.881 
Belt fastener. J. B .  Conrad . . . . . . . . . . . . . . . . . . . . . . . . . .  279.716 
Berths. governor for swing. W. Wells . . � . . . . • • . . . .  279.619 
Blind. Venetian. J. S. Smith . . . . . . . . . . . . . . . . . . . . . . • •  279.835 
B l ock. See Building block. Pull ey block. (31 ) E. M. B. asks what is the best non-eon- Boord. See Telephone switch board. 

ducting covering for steam p ipes. A. 'rhe follow- Boat. See Dumping boat. 
ing table gives the results of a series of experiments by Boat knee socket. D. Trne (rl. . . . . . .  . . .  . . . . . . . . . . . . . .  10.345 
Mr. C. E. Emery. for tbe New York Steam Company : Bobbin spindle and support therefor, J. E. Tynan 279.674 

Non.conductivity. I Boller. See Colfee boiler. 

Material. Per cent. 
Book Golder. I. S. Mudgett . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.787 
Boot or shoe. H. S. Cushman . . . . . . . . . . . . . . . . . . . . . . .  279.359 

Hair fel t . . . . . . . . . . . . . . . . . . . . .  100 Boot or shoe counters, machine for forming. L .  
Mineral wool No. 2. . . . . . . . . . . .  . . . . . . 83'2 Cote . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . .  . . . . . . . . . .  279.717 
Mineral wool No. 2 and tar. . . . . . . .  71 '5 Boot or shoe heel protector. H. K. Forbis . . . . . , ' "  279.559 
Saw dust. . . . . . . . . . . . .  . . . . . . . . . . . . . .  63 Bottle and jar stopper. N. Thompson . . . . . . . . . . . . . .  279,891 
Mineral wool No. 1 . . . . .  . . . . . . . . . . . .  67'6 Bottle fllling apparatus. J. D. Roberts . . . . . . . . . . . . . .  279.668 
Charcoal . . . . . . . . . . . . .  . . . . . . . . . . . . .  63'2 Bottle filling machine. E. L. Lloyd . . . . . . . . . . . . . . . . .  279.776 
P· d '  55 3 Bottle stopper. E. L. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . .  279,717 me woo , aero,s gram . . . . . . . • . . . .  

Box. See Lunch box. Packing box. Paper box. 
Loam . . . . .  . . . . .  . . . . . . . . . . . . . . . . . •  55 Pepper and salt box. Service pipe box. Stuf-
Gas works lime, slaked . . .  , . . . . . . . . . .  48 flng box . 
A sbestos . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  36 '3 Bracelet, Atwood & Lester. . . .  , . . . . . . . . . . . . . . . . .  279,518 
Coal ashes . . . .  . . . . . . . . . . . . . . . . . . . . . 34. 5  Brake. S e e  Car hand brake, Wagon brake. 
Fuel coke . . . .  . . . . . .. . . . . . . . . . . . . . . .  27'7 Bran or fiour packer. H. G. Hall . . . . . . . . . . . . . . . . . . 279.746 
Air space, 2" deep . . .  . . . . . . . . . . . . . .  13'6 Bran packer. J. E. Belt . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . .  279.854 

Breastpin ,  ornamental . J. Hoagland , . . . . . . . . . . . .  279.564 (32) L. M. K. asks for a receipt for a cheap Brick, metallic pallet for. J. M. Blair . . . . . . . . . . . . . . . 279.528 
coatiug to pnt on casL iron tbat has to be submerged Bridle rosette. G. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.677 
in water, that it may not rust or make the water taste. Brushes. machine for milling bone b l anks for 
Mv pump is all cast irou, and if it is put in well s  con- tooth. A. C. Estabrook . . . . . . . . . . . . . . . . . . . . . . . . . .  279.728 
taining sulphur water it rusts very badly and spoils the Building block or brick. J. L. Smithmeyer . . . . . . . . .  279.836 
water. A. There is probaulv nothing better than red Button fastener. F. D. For� . . . . . . , . . . . . . . . . . . . . . . . . . 2;9.560 

'd f '  P . • tall' . I d b 'l d I Button. separable. T. JarvIs . . . . . . .  . . . . . . . .  . . . . .  . .  2 1 9.5R8 �Xl e 0 �ron o� rlllce 8 �e Ie palnt ar:( goo 01 e 
Cake, device for ornamenting, A .  J. Fish . . . . . . . . . .  279,555 linseed 011. for IrOU work III water, Dry 111 an oven so Calipers, adjusting mechanism for, J. J . Byrne . . .  279.584 

as to make it hard . or a coat of good japan varn ish Can. M. T. Barrows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.521 
stands well if baked hard. It is used on what is cal led Can. J. A. Frey . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.738 
enameleJ pipes for water. If the water has much sui- Cannon .  breech loading. A. Dickerman . . . . . . . .  279.639 
phur. it will be difficult to t.horoughly protect tbe irou . Car coupling. W. n. H eaverin . . . • . . . . . . . . . . . . . . • . .  279.752 

Car coupling. C. A.  Huth . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.763 
(33) W. asks :  Will you kindly inform me Car coupling, W. H. Lucan . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.654 

through your paper how I can clean the willow work on 
the baby carriages now so commonly used. After they 
have been used a short time they get sun burnt or soi led 
by the exposure to weather. A. If you are certaiu 
the soiling i s not due to dirt from the atmosphere. etc., 
settling ou the wood . then we recommend yon to try 
80me bleaching process. Either by using a chlor ine 
t!each or burning sulphur in a closed chamber, or per-

Car conpling. D. C. McCa llum . . . . . . . . . . . . . . . . . . . . . . .  279.658 
Car coupling • •  J F. Pryor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279 BOO 
Car coupling. B. F. Teal . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.614 
Car coupling, S. G. A. Urquhart . . . . . . . . . . . . . . . . . . . . . 279.675 
Car coupl ing. J. D. Vance . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.845 
Car door lock. J. H. E'isher . . . . c . . . . . . . . . . . . . . . . . . . .  279.732 
Car draft attachment. street. J. P. Messer . . . . . . . .  279.784 
Car hand brake. T. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . 279.585 
Cal', railway. J .  Parkinson . . . . . . . . . . . H • • • • • • • • • • • • • •  279,'91 

Car signal. revolving. Schoonover & Affierbach . . .  279.821 Hay elevator and carrier. F. B .  Strickler . . • • . • . • . .  2%.889 
Car wheel chill • •  T. N. Barr. . . . . . . . .  . . . . . . . . . . . . . .  279.520 Hay rake and loader, J. '1'. Hart . . . . . . . . . . . . . . . . . . . .  279,647 
Cars, device lOr unloading platform. G. P. Merrlll 279.518 Heater. See Feed water heater. 
Cars. machine for unloading railway, A. H all . . . . . 279,868 Heating and ligbting. hydrocarbon apparatus for, 
Carriag e iron. J. B. Birdsell . . . . . . . . . . . . . . . . . . . . . . .  279.527 )j'. H. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279 760 
Carrier. 8ee Cash carrier. Coal and ore carrier. Hinge, n. C. Lewis . . . .  . . .  0 • • • • • • • • • • 0 . . . . . . . . . . . .

.
. 279,775 

Rein carrier. Shaft carrier. • Hinge, adjustable. M. Campbell . . . . . . . . . . . . . . . . . . . .  279.857 
Case. See Sewing machine case. Stamp case. Hog nose cutter, W. B. Lyon . . . . . . . . . . . . . . . . . . . . . 0 279,779 
Cash carrier. G. A. Badger . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.688 Hoisting apparatus. T. W. Capen . . . . . . . . . . . . . . . . . .  279,70! 
Casket rest. J. Carroll . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  279.706 Holder. See Book holder. Parcel ho l der. Sad 
Chain cutter. F. L. Magaw . . . . . . . . . . . . . . . . . . . . . . . . . . 279,781 iron holder. 
Chain or belt. driving. L. H. Goodwin . . . . . . . . . . . . . .  279.712 Horse power. W. B. Ingersoi l  . . . . . . . . . . " . . . . . . . .  279.764 
Chair. See Rocking chair. HorseshOe. adjustable. P. Hicks . . . • . . . . . . . . . . . . . . . .  279.758 
Clamp. See Flanged clamp. Floor clamp. S ew- Hub for couplings or pulleys. R. Whitehill , . . . . . . .  279.623 

Ing macblne attachment clamp. Hub. vehicle wheel, M. Tldd . . . . . . . . . . . . . . . . . . . . . . . 2"09.892 
C lamp. E. Sage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279,'iOl Ice. apparatns for melting anchor. A. II. Martine . 279.901 
Cleaner. See Cotton gin cleaner. Ice scraper. L. Hal;owell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.6(5 
Clock, calendar. J. E. Young . . . . . . . . . . . . . . . . . . . . .  279.850 Ice plow. C. R. Kyser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.6li3 
Coal and ore carrier and transmitter. F. Murga- Inkstand. I. Brooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.532 

troyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.788 Insulator. electrical. D. M. Steward (rl . .  . . . . . . . . . . .  10,344 
Coal crushing roller. J. H. & J. P. Hosie . . . . . . . . . . . 279,761 Iron. Carriage Iron. Vehicle chafe iron. 
Coal hod. C. IIolf. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.871 Iron in the Bessemer basic process. obtaining 
Cock. ball. J. Zane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.635 purified. J. Reese . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . •  279.598 
Cock for engines. cylinder. J. B. Haight . . . . . . . . . . .  279.562 Jack. See Lifting jack. Serew jack. 
Cock valve. water. F. W. Kelly . . . . . . . . . . . • . . . . . . . .  279.569 Knife. See Mincin" knife. Pocket knife. 
Colfee boiler. H. & J. Kassen , . . . . . . . . . . . . . . . . . . . . . . 279.6J9 Knife grinder and sharpener, horizontal. M. O. 
Coffee pot spouts. etc . •  machine for forming, G. Millar. . . . . . . .  . . . . . . . . . . . . . . . . .  . . .  • . . . . . . . . . . . . . . . 279.785 

R. Scates . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.602 Ladd er and fire escape, combined fireman's, 
Coking co,,1 dust for manufacturing fuel aad gas, Dempster & Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279,515 

J. W. Pittinos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279,796 Ladder, llexible, V. Cravens . . . . . . . . . . . . . . . . . . . . . . . . .  279.542 
Collar. J. M. lde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.567 Ladder. step. J.  N. Valley . . . . . . . . . . . . . . . . . . . . . . . . . .  279.893 
Collar fastener. \Y. Hayton . . . . . . . . . . . . . . . . . . . . . . . . 279.751 Lamp; electric arc. H. Ansot . . . . . . . . . . . . . . . . . . . . . . . 279,517 
Confectionery. P. Richter . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.812 Lamp. electric arc. R. J. Sheehy . . . . . . . . . . . . . . . . . . .  279.824 
Corking macliine. F, G. Riley . . . . . . . . . . . . . . . . . . . . . .  279.813 Lamp. incandescent, G. Richter . . . . . . . . . . . . . . . . . . .  279.811 
Corn from the cob. machine for cutting green. J. Latch. W. E. Sparks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.887 

A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.833 Latcb .  d oor. E. N. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.797 
Cotton gin cl eaner and feeder combined. W. L. Lathing. metal, A. R. Hancock . . . . . . . . . . . . . . . . . . . . .  279,748 

Crowson , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.7'<0 Leather splitting machine. McDonald & Beggs . • . .  279,659 
Cotton picking machine. C. C. Price. Jr . . . . . . . . . . . .  279.799 Lifter. See Transom lifter. 
Coupling. See Car coupling. Pipe coupling. Lifting jack. )jJ. D. Sloat .. , . . . . . . . . . . . . . . . . . . . . . . . . .  279.61)8 
Crane. trave l ing. F. K. Kem pson . . . . . . . . . . . . . . . . . . . 279,765 Link protector. A. V. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  279 ,831 
Cre>lm. apparatus for souring. �ladsen & Nielsen . 279.876 Lock. See Car door lock. Satchel lock. 
Cultivator. straddle row. F. Sheaffer . . . . . . . . . . . . . . .  279.323 Log canter. G. Mee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.660 
Curtain fixture. W. P. Putnam . . . . . . . . . . . . .  279.801. 279.802 Loom letting off motion. Williamson & Swindells. 219.626 
Curtain fixtnre. W. P. & S. L. Putnam . . . . . . . . . . . . .  219.802 Loom picker staff check . J. S. Richardson . . . . . . . . .  279.597 
Curtain ring. D. D. Nng"n t . . . . . . . . . . . . . . . . . . . . . . . . .  279,585 Lounges. adjustable leg for folding. A. S .  Newby. 279.789 
Cushiun. See Pincushion. Lounges. combined leg and c l asp for folding, F. 
ClOtter. See Chain cutter. Feed cutter. Hog E. Campbell. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . •  279.536 

nose cutter. Lubricator. C. F. Bowman . . . . . . . . . . . . . . . . . . . . . . . . .  279.699 
Damper for furnace or stove pipes. N. A. Boynton 279.530 Lubricator. W. L. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.592 
Dampers. apparatus for opening, .1 . H. Hal d eman 279.8R7 Lnnch box. J. R. Olinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.662 
Dental flask. F. W. Seabury . . . . . . . . . . . . . . . . . . . . . . . .  279.605 M andrel for bending tubes. E. S. Leaycraft . • • . . . .  279,573 
Disinfecting apparatus. Hadden & Wood . . . . . . " 279.644 Mechanical movem.ent, R. Larter . . . . . . . . . . . . . . . . .  279.571 
DiSintegrating grain. etc .• apparatus for. F. Tag- Mechanical movement, O. C. White . . . . . . . . . . . . . . . .  2'19.897 

gart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.842 Mill. See Grinding mill. Roller grain mill. Saw 
Door hanger. W. F. Berry . . . . . . . . . . . . . . . . . . . . . . . . . .  279.526 mill. 
Door hanger, E. J,. Shalfner . . . . . . . . . • . . . . . . . . . . . . . . .  279,606 M incing knife. C. Gilberts. , . . . . . . . . . . . . . . . . . . . . . . . .  279.613 
Door hanger. J. D. Wilber . . . . . . . . . . . . . . . . . . . . . . . . . .  279.898 MOulder's jointless plate. W. S. Withers . . . . . . . . . .  279.627 
Double tree.  O. Vanorman . . . . . . . . . . . . . . . . . . . . . . . .  279.846 Motion. device for converting. W. T. Kellogg . . . . .  279.651 
Dredging and excavating machine. R. E. Rose . . . . 279,599 Motor. 8ee Spring motor. 
Dredging machine, elevator, J. Kennedy . . . . . . . . . .  �79,570 Music leaf turner, A. T. & D. rl\ Fox . . . . . . . . . . . , . .  279,737 
Drier. See Fruit drier. Nail driving machine, E. Merritt . . . . . . . . . . . . . . . . . . . . 279,579 
Drilling machine. J. C. Smith . . . . . . . . . . . . . . . . . . . . . . .  279.834 Napkin ring and menu holder. F. Ratclilf, . . . . . . . . .  279.805 
Driving me ohanisms , gal l ows frame for portab l e .  Necktie fastener. G .  W. Bowers . . . . . . . . . . . . . . . . . . . . 279.697 

W. '1'. Kellogg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.650 Needle for fancy work. J. S. Blinn . . . . . . . . . . . . . . . . .  279.693 
Dumping boat or scow. J. W. Wilson . . . . . . . .  279 ,683, 279.684 Oil. manufacture of Unseed. H. A. Davidson . • . . . .  279.860 
Dust pan. W. M. Valentine . . . . . . . . . . . . . . . . . . . . . . . . . 279.676 Ordnance. G. A. Cassagnes . . . . . .. . . . . . . . . . . . . . . . . . .  279.636 
Dye vat. machine for handling yarn in the. R. L. Ore separator, dry, M. B. Dodge . . . . . . . . . . .. . . . . . . . . 279.640 

Rushlow. . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.884 Ore separator. wet. M. B. Dodge , . . . . . .. ' . . . . . . . . . . . .  279,,641 
Electric arc lighting system. R. J. Sheehy . . . . . . : . . .  279.825 Oyster dredge. E. Paterson . . . . . . . . . . . . . . . . . . . . .  :�. : . . -" '0."'" 
Electric circuit cut ou t. A. L. Bogart . . . . . . . . . . . . . • .  279.634 Packing box. sheet metal. L. D. Dozier. . . . . • . . . . . .  279.726 
Electric machines, combined current indicator Packing case box, etc . . W. C. Barker . . . . . . . . . . . . . . 279,689 

and commutator adjuster for dynamo, R. J. Paddle wheel. feathering. L. C. Fogg . . . . . . . . . . . . . . .  279.558 
Sheehy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.826 Painter's striping device. W. A. Kibbe . . . . . . . . . . . . 279.767 

Electrical conductors, underground system of lay- Pan. See Dust pan. 
ing. J. lll. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.646 Paper hag. J. P. Onderdonk . . . . . . . . . . . . . . . .  279.586 to 279 590 

E lectrical instrument protector.M. D. & T. A Can- Paper box. D. Heston . . . . . . . . . . . .  , . . . . . . . . . . 279.755. �79.756 
nolly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279 ,713 Paper box.'Heston & Brown . . . , . . . . . . , . . . . . . . . . . . . .  279.757 

Electrical switch board plug. E. Fliut. Jr . . . . . . . . . . 279,557 Paper pnlp. etc .• mould for!manufacturing stop-
Elevator. See Hay elevator pers and bungs from. lI emje & Brecht . . . . . . . .  279.869 
Elevator. S. W. Hoag. Sr . . . . . . . . . . . . . . . . • • • . . . . . . . . . 279.648 Paper weight. E. F. Pfiueger . . . . . . . . . . . . . . . . . . . . . . .  �79.795 
End gate. D. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  279.687 Parcel h olde r for elevated ways in stores. G. R. 
Engine. See Gas engine. Pumping engine . Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.727 
Envelope. P. L. euskley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.543 Pavement foundation. Bryant & Tostevin • . . . . . . . .  279,701 
Fan wheel ,  w .  Schmolz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279,603 Pendulum, compensation, D. Shive . . . . . . . . . . . . . . . OZ79,8:l1:1 
Feed cntter. H. A. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.583 Pepper aud salt box and napkin ring. combined. Feed water heater. A .  F. Ward . . . . . . . . . . . . . . . . . . . . . 279.848 F. Ratcliff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.8C6 
Fifth wbeel. vehicle. C. Comstock . . . . . . . . . . . . . . . . . .  279.711 Photograplilng changing or moving objects. 
Fire escape. S. J. Anderson . . . . . . . . . . . . . . . . . . . . . . . . .  279.628 method of and apparatus for, E. J. Muybridge 279.878 
lnre escape. W. F. Cullen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.638 Pincushion. F. Ratcliff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.807 
Fire escape. H. Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.744 Pipe coupling. E. S. Leaycraft . . . . . . . . . . . . . . . . . . . . . . 279.575 
Fire escape, G. H. Hume. . . . . . . . . .  . . . . . . . . . . . . . . . . .  279.762 Plaiting and scalloping device. combined . J. S.  
Fire escape, J. Letzkus . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  279.774 Sackett' . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . .  279.820 
Fire escape, P. 1'. Ripley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.814 Plane. bench. S. R. & A, E. Rust . . . . . . . . . . . . . .. . . . . 279.885 
Fire escape. E. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.000 Planter cheCk rower. corn. L. D. Benner . . . . • . . • . . .  279.69l 
lfireproof garment. J. E. Smith . . . . . . . . . . . • . . . . . . . . .  279.669 Planter check rower. corn . F. B. Kendall . . . . . . . . . .  279.766 
Fish tra p. C. Fisber . . .  : , . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.556 Plantet, corn. L. Scofield . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279,82� 
Flanged clamp. E. 8. Leaycraft . . . . . . . . . . . . . . . . . . . . . 279.576 Planting machine. cane. C. C. Coleman . . . . . . . . . . . .  279.709 
Flask. See Dental flask , Plow and pulverizer, combintld, C. E. Sackett . . . .  279.818 
Floor clamp. S Raymond . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.808 Plow. gang. W. KimmeL .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 279,763 
Flour packer. O. F. Walters . . . . . . . . . . . . . . . . . . . . . . . . . . 279,678 Pneumatic tubes. delivery switch for. E. S. Leay. 
Flue stoP. J. F. Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . . 279.874 craft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.574 
Fly wheels of engines, etc .. device for turning, P. POcketknife, L .  H. Peters . . . . . . . . . . . . .. . . . . . . . . . . .  , 279,794-

P. Kilcullen. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  279.652 Pole. vebicle. C. Comstock . . . . . . . . . . . . . . . . . . . . . . . . . .  279.710 
Fruit drier. A. Crawford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27P.719 Pot and kettle. n. Snyder . . . . . . . . . . . . . . . . . . . . . . . . .  279.671 
Fruit drier. J. M. Teasdale . . . . . . . . . . . . . . . . . . . . . . . . . 279.844 Power from a central station. system for trans-
Fruit jar. H. Cain . . . . . • . _ . . . . . . . . . . . . . . . . . . . . . . 279.535 mitting. J. L. B oone . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 279.694 
�'unnel. H. E. Gifford . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  279,739 Power press. R. E. Boschert . . . . . . . • • . • . . . . . . . . . . . .  279.695 
Galvanic battery. Kaulfer & Serson . . . . . . . . . . . . . . . .  279.872 Press. See Hay and cotton press. Power press. 
Gas burner check. W. G. Pugh . . . . . . . . . . . . . . . . . . . .  279.595 Projectile.  air. W. T. Chamberlain . . . . . . . . . . . . . . . . . 279,539 
Gas engine. H. S. }Iaxim . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.657 Protector. See Boot or shoe heel protector. Elec-
Gate. See End gate. Hatch gate.  Hatchway trical instrument protector. Link protector. 

gate. Railway stock gate. Safety gate. Pull ey block. T. R. lferral l . . . . . . • . . . . . . . . . . . . 279.553. 279.554 
Gate. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.832 Pulp an d  flbe�. machine for reducing wood to. G. 
Governor, marine engine. C. C. Dow . . . . . . . . . . . . . . . . 279,861 F. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , .  219,551 
Grain binder. J. O. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.773 Pump, M. K Moore . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . .  279.581 
Grain cutting machine. H. E. Pryor . . . . . . . . . . . . . . . .  279.594 Pnmp piston. A. S. Parke . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'/9.663 
Gmte. automatic adju_table. l!'. A. Knox . . . . . . . . . .  279,770 Pnmping engine. J. Waters . . . • . . . . . . . . • . . . . . . . . . . . . .  279.679 
Grinding mill. U. H. Odell . . . . . . . . . . . . . . . . . . . . . . ' .  �79.880 I Quilting macbine. A. BeeI L . . . . . . . . . . . . . . . . . . . . . . . 279.632 
Guard. See Railway safety guard. Spinning Radiating apparatus . steam aud water heat. L. 

frame thread guard. Cresius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279,721 
Gun. air. W. T. Chamberlain . . . . . . . . . . . . . . . . . . . . . . . 279.538 Radiator for furnaces. D .  S.  Richardson . . . . . . . . . . . 279.666 
Gun otock, S. N. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . .  k:79,841 l Rail spike, H. \iV. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279,786 
Guns and projectues. charging. W. T. Ch amber- i Railway frogs. etc .. safety guard for. J. F. Web b .  279.849 

lain . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  279.540 Railway safety guard. B. Briody . . . . . . . . . . . . . . . . . . . 279.700 
Halter strap fastener. J. Gibbons . . . . . . . . . . . . . . . .  , .  279.561 Railway stock gate. E. ll . Taylor . . . . . . . . . . . . . . . . . . .  279,672 
Hanger. See Door hanger. Shaft hanger. Railway time recorder. Dean & Whitiug . . . . . . . • . . 279.723 
H arness loop. J. S. Ginger . . . . . . . . . . . . . . . . . . . . . . . . . 279.741 Rake. See Hay rak�. 
Harness loop, C. F. G. Stender . . . . . . . . . . . . . . . . . . . . .  �79.609 Rasp. S. '1'. Harrison , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.750 
Barrow. J. Y. Payton ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279,793 Razor.,Strop. J. R. Torrey . . . . . . . . . . . . . . . . . . . . 279.615. 279.61 6 
Harrow. wheel .  T. A. Sweet . . . . . . . . . . . . . . . . . . . . . . .  279.613 Recorder. See Railway time recorder. 
Harvester rake trip mechanism. W. F. Bnrdltt . . . 279,703 Rein carrier. check. L. E. ('b "mplain . . . . . . . . . . . . . . . 279.707 
Hat. J. P. Beatty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.699 Ring. See Curtain ring. Napkin ring. 
Hat machines. movable bottom for. C. Lake . . . . .  279.772 Rockiug chair. C. Niemiller . . . . . . . . . . . . . . . . . . . . . . . .  279.879 
Hat or cap lining. C. Simis . . . . . . . . . . . . . . . . . . . . . . . . . .  279.830 Rocking chair. G. A. Stiles . . . . . . . . . . . . . . . . . . . . . . . . . .  279.886 
Hat scalding and felting machine. J. S. Taylor . . .  279.843 Roller. See Coal crushing roller. 
Hat sizing machine. A. Pelisse • . . . . . . . . . . . . . . . . . . . .  279.664 Roller. grain mill . O. W. Tres.eIt . . . . .. . . . . .  , . . . . . .  279.673 
Hatter's tank. R. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79.547 Sad iron h older. J. O'Neil . . . . . . . . . . . . . . . . . . . . . . . . . .  279.591 
Hatch. elevator. W. Stevens . . . . . . . . . . . . . . . . . . . . . . . .  279.612 Safety gate. A. B. Flach (r) . . . . . . . . . . . . . . .  . .. . . . . . . . .  10.34 1 
Hatch "ate. elevator. W. Stevens . . . . . . . . . . . . . . . . . . .  279.611 Sand band. White & Hitchcock . . . . . . . . . . . . . . . . . . . . .  279.6!l2 
H atchway gat •• W. Stevens. . . . . . . . .  . . . . . . . . .  . .  . . .  279,610 Sasb balance. J. Bavler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '279.631 
Hay and cotton press. S. Donaldson . . . . . . . . . . . .  " .  279.546 Sash fastener, S. R. Harrah . . . . . . .  . . . . . . . . . • •  . . . .  279.749 
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Sash fastener. J .  H .  Lacerte . • • • . • • • • . • . . . . . • • • • . . . . Zi9.771 
Sash fustener. W. K Sparks • • • • . . • . • . • . . . . . . . • . . . . .  279,838 
Satchel lock. R. Flocke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.733 
Saw gnide. FJ. F. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Zi9.515 
Saw mUL Carter & Seely . . . . . .  ' "  • . . . . . . . • • • • . . . . . . . .  279,537 
Saw swage. :\1. Covel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.718 
Saw swage, S. Kinney . . . . • . . • . . . • . . . • • • • • . • • . • • • • • . . •  279,769 
Saws ('h!ansi ng, \\' . Bowker . . . . . . . . . . . . . . . . . . . . . . . .  279,698 
Sawing machine, chain, F. L. Magaw . .. . . . . . . . . . . .  279,780 
ScaJl'old. W. A. Gillett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.740 
Scale. beam. A. R. English . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.548 
Scale. weighing. W. C. Farnum .. . . . . . . . . . . . . . . . . . . . . 279.864 
Screen. See Window screen. 
Screw jack. J. Heritage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.753 
Seaming irregular shaped cans, machine fort W. 

H. Atkinson . . . . . . . . . . .  , . . . . . . . . .. . . . . . . . . . . . . . .  279.853 
Seat. See Vehicle seat. Wire seat. 
Secondary electric battery. E. T. Starr . . . . . . . . . . . .  279.839 
Separator. See Ore separator. 
Service pipe box. Cahill & Mangold . . . . . . . . . . . . . . . . .  m.703 
Sewing machine. R. Whitehill . . . . . . . . . . . . . . . . . . . . .  279.621 
Sewing machine attachment clamp. Angell & 

Spear . . . . . . . . . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  279.5\6 
Sewing macbine. bntton hole. Sullivan & Baker . . •  279.890 
Sewing machine button hole attachment. Hartley 

& Rodgers . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  279.563 
Sewin" machine case or cabinet. G. A. Lovell . . . . .  279.875 
Sewing machine. hat. W. F: Beardslee . . . . . . . . . . . .  279.523 
Sewing machine needle clamp. M. W. Simkins . . . .  279.607 
Sewing macbine shnttle. R. Whitebill . . . . .. . . . . . . . .  279.625 
Sewing machine stand and treadle. R. Whitehill • .  279.622 
Sewi ng machine. straw braid. F. Blackburn .. . . . . . .  279.855 
Shaft carrier. W. Royer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.883 
Shaft hanger. R. WhitehlJl . . . . . . . . . . .. . . ... . . . . . . . . .  279.624 
Sheep diP. P. M. Carpenter .. . . . . . . . . . . . . . . . . . . . . . . .  279.705 
Sheet metal cutting machine. Wilson & Bools . . . .  279.899 
Shoes. device for marking the location of buttons 

for. J. I i .  Footen .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.735 
Sifter, ash. U. E. Dodge . . . . . . . .. . .. . . . . . . . . . . . . . . .  279.724 
Signal. See Time sil(nal. 
bignal and messenger call box. district. E. W. 

Applegate . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  279.629 
Sink trap. J. MacDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.655 
Slate. school. A. Maggio . . . . . . . . . . . . . . . . . . . ... . . . . . . . .  279.656 
Spindle. Sp.e Bobbin 'pindle. 
Spindle bolster and step combined. T. Watson . . . .  279.680 
Spinning and twisting machine8, stop motion tor, 

W. G. Hendee. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  279.H70 
Spinning frame thread guard. ring. J. E. Prest . . . .  279.798 
Spi nning machine. etc .. 'r. Watson . . . . . . . . . . . . . . . .  279.681 
Spittoon. C. Beucus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.633 
Spring. See Bed spring. Vehicle spring. 
Spring motor. D. Shive. . .  : . . . . . . . . : . . . . . . . . . . . . . .  Zi9.8�7 
Stamp case and attacher. J. S. MlJler . . . . . . . . . . . . . . .  279.786 
Stamp. datinl(. R. S. Robson . . . . . . . . . . . . . . . . . . . . . . .  279.815 
Stand and rack for exbibiting goods. A. Richards. 

Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.81e 
Stay. garment. C. Erlanger . . . . . . . . . . . . . . . . . . . . . . . . . .  279.549 
Stone. artificial. W. P. Rose . . . . . . . . . . . . . . . . . . . . . . . .  279.817 
Stone for veneers. etc .. artificial. W. Matt (r). . . . .  10,34" 
Stopper. See Bottle and jar stopper. 
Store service system. G. R. Elliott . .. . . . . . . . . . . . . . .  279.862 
stove pipe section. C. P. Kramer . . . . . . . . . . . . . . . . . .  279.873 
Stove shelf. L. A. White. . . . . . . . . . . . .  . . . . . . . . . . . . .  . 279.b'20 
Stulling box or packing chamber. S. Fox . . . . . . . . . . .  278.642 
Sweeping apparatus. pneumatic. E. ;J. Leaycraft . .  279.572 
Tank. See Hatter's tank. 
Tap and faucet. Gregg & Briody . . .. . . . . . . . . . . . . . . . .  279.745 

Carpet. J. Neil . . . . . . . . . . . . . . . .  , . . .  . .  . .  . . .  . . .  . . . .  . . .  . . . . .  13.998 
Carpet. P. Pignot. . . . . . . . .  ' . . . . . . . . . . . . . . . . . .  13.986 to 13.W1 
Dish. vegetable. D. Willets . . . . . . . . . . . . . . . . . . . . . . . . . .  13.995 
Inkstand, h B. Gray . .  . .  . . . . . .  0 . . . . . . . . . . . . . . . . . . .  13.996 
Handle for table ware. W. B. Durgin . . . . . . . . . . . . . . .  13.983 
Post ollice lock box dqpr. W. H. Camp . . . . . . . . . . . . . . .  13.982 
Satchel. I. Wallach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.994 
Smokinl( pipe. H. Tibbe . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  13.999 
Type ornaments. printing. H. H. Thorp . . . .. . . . . . . .  18,993 
Watch cases. ornamentation of. V. Nivois . . . . . . . . .  13,984 

TRADE MARKS. 
Axes, H. D. Loveland . . . . . . . . . . . .  . . . . . . . . . . . . . .  . .  . . .  . 10.358 
Bleaching and dyeing compounds. Wilson Cbeml-

cal Company. . . . . . . . . . . . . . . . . . . . .  . . . .  . . .  . . . . . . .  . . .  10.363 
Canned fruits and vegetables. Reid. Murdocb & . 

Fischer . . . .  . . . . . . . . . . . . . . . .  . . .  . . . . . . . .  . . . . . . . . . . . .  10.859 
Coloring matter. red. Levlnstein. Campbell & Co .. 10.357 
Dates. Gray. Dawes & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,855 
Hosiery. Hecker & Soehne . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.854 
Knit woolen goods. fulled. C. E. Wakeman & Co . . .  10.86� 
Oils, pigments, varnishes, driers, primers, and the 

like. R. M. Breinig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.35:1 
Remedy for cltarrh. cold in tbe head and throat. 

H. F. Roberson. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  10.360 
Remdy for kidney and urogenita.! diseases. E. H. 

Kaercross. . . •  . . .  . . . . . . . . . . . . . . . . . . . •  . . . . . . . . . . . . . .  10,356 
Thread, twine, and cord, Ross, Turner & Co . . • . . . . .  10,361 

A printed copy of the specificatIon and drawinl( 0 
any patent in the foregOing list, also Of auy patent 
issued si nce 1866, will be furnished from tbls ollice for 25 
cents. In ordering please state the nnmber and date 
of the patent desired. and remit to �lunn & Co . •  261 
Broadway. New York. We also furnish copies Of patents 
granted pl'ior to 1866 ; but at increased cost, as the 
speCifications. not being printed. must be copied by 
hann. 

Cnna,1i all Patents may now be obtained by the 
inventors for any of the inve.ntions named In the fore· 
going list, at a cost of $40 each. For full instructions 
address Munn & Co .• 261 Broadway. New York. Other 
foreign patents may also be obtained. 

Inside Page, each i n sel't i o n  • •  - ".') cents II, l i n e .  
lllLCJi;: l'age, eueh l U lie .'l i o n  - - - 8 1 . 0 0  n l i n e .  

(About eight words to a line. >  
Engravings may head advertisements at the same rate 

per line. by measurement, as the letter press. Adver
tisements must be received at puhlication Qtfice as early 
as Thursday morning to appear in next illsue. 

Curtis Pressure Regulator; 
FOR STEA M A N D  WA'J'ER, 

Is made entirely of �I etaJ. Occupies the 
same space as a Globe Valve. it has no 
glands or packIng, and is a lock.up valve. 

CURTIS STEAM TRAP 
Has main valve out,ide and air valve inside. 

C JlItTIS ItEG ULA'l'OIt CO., 
ii4 Beve,'ly St., Boston, LUass. 

$5 to $20perday at home. Sa,mples worth $5free. 
, Address STJJ\SON & Co. , Portland. Me .. 

'fhe Brayton Petroleum Engine Co. I 
50 }'ederal St., z� I BOSTON, MASS. g o Co 

z�fI >g :  t:l oJf �� O �('I) 2:g: ' >�':-< o '  Z �� 2:!:;j�o §. ° o O C 
g>��,('1) � 15 s'S!.g �· � o i � � 2l  �o' HO 

� z� �  ,, " '"  
7 �  

SAI<'ETY I EVON O !fI Y  I CONVENIENCE ! Expense Ceases when Engine Is Stopped . 
While the cheapest motor in tbe world for contlnnous running, the cost of fuel becomes a mere trIfle when power Is required at intervals only. 

J. R. SMITH . . . . . . . . . . . . . . . . . .  Philadelpbl�, Pa. � 
G. S. WORMER & SONS . . . . . . .  Detrolt. Mich. 
G. S. WORMER & SONS .. . . . . . . . .  Chicago. Ill. Agents. 
T. S. BOWMAN . . . . . . . . . . . . . . . . . .  St. Louis. Mo. 
ROBINSOS & CARy . . . . . . . . . .  St. Paul. Minn. 

SWEEPSTAKES. WITH THE ELLIS 
Patent Journal Box. Tbe best Planer and Matcher ever 
made. Planing 20 in, wide, 6 in. thick, weight 2,200 lb . ,  
$300 ; planing 24  In. wide. 6 in. thick, weight 2.600 lb. , 
$350. Beadi ng, Arbor, and Head, extra, $20. Sash. Door, 
ft�a��I.

in
����i&eIle:��f:g���'lI ia�;�6�Ko���nce SOw 

CET T H E  B EST A N D  CH EAP EST. 

Sil1jeT Finish. 

GRAY'S GRINDSTONE DRESSER. 
KEPT IN STOCK B Y  

Hill,  C l al'l,e & Co.. - Boston. 
H i l l .  Cl a " ke & Co.. - - !ilt. \ .ouls. 
M n ,ini ng, IUnxwell & IUoore, - New \:· Ol·k. 
J olm A .  Roche. - - - - - Chicall'o. 
n. Bah·,l l'l achi n ery Co., - - l)i tt�bu rg. 
N i l t's T o o l  ". "rks. - Pltl lndelphill. 
G .  A. G ray, Jr. & Co., - ViucinliRti. 

I\ND OIL TmHT IJUSI .. 

WESTON DYNAMO ·ELECTRI C  MACH IN[ 
The undersigned, sole agents for the above machine 

for 
ELECTROPLATING AND ELECTROTYPING, 

refer to all the prinCipal Stove Manufacturers. Nickel 
and Silver Platers in the country. Over 1.500 now in u&c. 
Are also 1I!anufacturers of l'nl'" Nickel A nodI'S, 
Nickel Salts. Pol ishinl{ Compositions of all kinds. 
and every variety of supplies for Nickel, Silveri and 
Go1d Plating j also, Bronze and Brass Solutions. Com
plete out fit. for plating. E.timates and catalol(ues fur� 
nished unon anplication. 

� H AN S O N  VAN W I N KLE & Co. 
, S O L E  A GEN TS NEWARK, N: J 

!\ ew � ork Ollice, 9� and 94 t.ibe,·tY "'t. 

�!fe::!!�·a!r:, ::�I�:� s: j): Fi;i.i· : : : : : : : : : : : . :  �:.::�: ff� �rn:��.!·-;;:;r�:.�.;::'1.�rJ':��d�i�:lc':,�rllJ: 
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or 25 Imported design Chromo Cards for 1883. name on. e egrap , prm I lot 0. . . . . . . . . . . . . . . . . . . . . . . H � . 10c. Quality not quantity. Warranted best sold. Telegrapb. pri nting. S. D. Field . . . . . . . . . . . . .  279.729. 279.865 Bonanza for agents. FR�D L. JO:olES. Nassau, N.Y. � 

Telegraphio and telephonic instrume�s
7
' 

2
pro� �OUR �o··� 0 tector for. M. D. Connolly . . . . . . . . . . . . .. ,9. 1 • to m,715 NEW I 1883 I Telel(raphlc repeater. J. 1 ' .  Smithers . . . . . . . . . . . . . . .  279.67U 

.... . . 
: . 

Telephone switch board. E. B . Il amlln . . . . . . . . . . . . 279.747 . CARDS Tent and b9d combined, M. Perez. . . . . . . . . . . . . . . . •  279.593 • .  60 Different De. 
Thill. vehicle, A . Rasmussen . • • . . . . • . • . . • . • . . . . . . . . 279.804 I��vr�n.a:�:" �::::!i �i!'!v,:;:=:��l"�l":l:i�!,�::�: Thimb!e. M. Beaty.. . . . . . .  . • • • • . • • • • • • • .  . . . • •  • • • • . •  279,824 ll.rht and marine 8(0eneR, all in beautiful colors on superfine Thrashing machine, cutting and feeding attach- enameled board, with yournamein fancy script type, lOco A 30 

ment. D. Dowd • • • • . . . . • • . • 0 • • • • • • • • • • • • • • • • • • • • •  279.725 page illustrated Premium List sent with each order. Agents 
Ti!1ing machine, U. E. Sackett . • • • • • . • . . . . . • • . • • . . .  279,819 IIUIke 8U¥oltj;IiI�,j.i�

cGlaco:,dN:!ihs/:;1:·c:::i·. 
Time Signal. Bound & Boone . . . . . . . . . . . . . . . . . . . . . . .  27�.696 '

\l O U  
t.n� 

Toe weight. D. Roberge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.667 mental and 
OF A I.I, D E"' C IU I' T I ONS, OItN A 
Plain Metal Patterns. Die Sinking. Model 
CHAS. A. BAILEY. Middletown. Cono. Tongue support., wagon, J. W. Wetmore . . . • . • . . . •  279.895 Making, &c. 

��;: ��:����: 's��i����h &'s�h;,i��i�;''': : : : : : : : :  ;�:�: 
I

--------S-U-E-'P-A-I-l-D-'S--t-E-(,-E-n-It-A-'I-'E-D--
Toy bedstead or crib, W. S. Reed . . . . . . . . . . . . . . . . . .  279.665 $eo 
Toy. revolving air. T. W. Bartbolomew . . . . . . . . . . . .  27�.630 Screw C utt ing Foot Lathe, Transom lifter. R. J. Carson . . . . . . . . . . . . . . . . . . . . . . . . .  279,858 Foot and Power Lathes, Drill Presses. Trap. See �'ish trap. Sink trap. Scrolls. �aw A ttachments.Cbucks. Man� Treadle ,  Lockwood & Orrill . . . . . . . . . . . . . . . .. . . . . . . .  279.577 drels. Twist Drills. Dogs. Calipers. etc. 
TrUCk and bench. combined. N. H. Long . • . . . . . . .  279.778 f;{I;!. �r 

a��l:!'i,��e lJd��;�ts for ama· 
Tug. hame. A. L. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.759 

H. L. S I I  E I' A lt l) &0 CO., Type writinl!' machine. H. Orpen . . . . . . . . . . . . . . . . .  Zi9.790 3H & 3!13 We.tFront St . . Ci llcinll llti, O. 
Valve for compound engines. slide. E. G. Davis . .  279.544 
Vulve. pist?n. F. Stitzel . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  279.88: fe':;t;::e !o£r Ert't.�';.·t[.,o�b£��:W .. f��O�t�� �'::Lt.: Valve. straIl!'htway. P. G. Van WIe . . . . . . . . . . . . . . . . .  279.614 �'or terms, address SA�l. M. McLEAN. Modesto. Cal. 
Vegetable slicer. S. F.. Massar! . .  . . . . . . . . . . . . . . . . . . .  279.78'2 1 
Vehicle cbafe iron. E. P. Roche . . . . . . . . . . . . . . . . . . . 279.816 ' igile'i-�

g
lY:.a����a�O[�te ����!'! Vehicle seat. F. A. Comstock . . . . . . . . . . . . . . . . . . . . . . . .  279,637 andS�J'���,'Jc� 'l<:n(j1)��lf,l�wer. 

Yehicle spring. D. Argerbright . . . . . . . .  . . . .  • . . . . 279.636 
C O N V l�N I I' Ii (m. Vehicle spring. McDaniel & Perrine . . . . . . . . . . . . . . . . 279.783 Burns common Gas and Air. No Vehicle , tWQ wheeled, R. F. Briggs . . . . . . . . . . . . . . . . •  279,531 steam. no coal, no ashes, no fires, 

Vehicle, two wheeled, Renick & Curtis . . . . . . . . . . . ..  279,809 
, ��m�:r��rat��d:��� insurance. 

Vehicle. wheeled. W. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . 279.529 THE NE W 0'1"1'0 S I L E V I' HAS E :\G I N E. Velocipede. I,. D. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.511 
Vessels. constrnctlon of sea going. J.  L. Eshelman 279.863 
Wagon braKe. A. W. Shue . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.829 
Wagon. buckboard. O. Yanorman . . . . . . . . . . . . . . . . . .  279.894 
wan pocket. G W. Hessler . . . . . . . . . . . . . . . . . . . . . . . .  279.754 
Washing machine. Beam & Brilll nger . . . . . . . . . . . . . .  279.522 
Washing machine. C. Beidler . . . . . . . . . . . . . . . . . . . . . . .  279.691 
\Yashing machine. W. J .  �'orsyth . . . . . . . . . . . . . . . . . .  279.734 
Washing machine. Morlan & McKeehen . . . . . . . . .  279.877 
Water closet. T. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.066 
Water beater and circulator boiler. T. G. Morse . .  279.583 
Water wheel. turbine. C. Barnhart . . . . . . . . . . . . . . . .  279.519 
Well point. drive. E. A. Ryrie. . . .  . . . . . . . . . . . . . . .  . . .  m.600 
Wheel. See Fan wheel. Fifth wheel. Paddle 

wheel. Water wheel. 
Wheels for vehicles. etc • •  making. Newlin & White. 

hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.5&1 
Wheelbarrow, W. Seabrook . . . . . . . . . . . . . . . . . . . . . . . . .  279.604 
Whip socket. S. J. C1lark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.708 
Window screen. J. D. Palmer . . . . . . . . . . . . . . . . . . . . . . . .  279,882 
Window screen •• making. W. G. Anderson . . . . . . . .  279.851 
Wire sl'"t, woven. H. Roberts . . . . . . . . . . . . . . . . . . . . . . .  279.598 
Wire tyer. B. F. Bell . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  279.525 
\Vire, wIre rod�. etc . . apparatuB for annealing, 

cleaning. and galvanizing or plating. T. Midg-
leyr . . . .  . . . . .  . .  . . . . . .  . . . . . . . . . . . . . . . . . . .  . .  .. . . . . . . .  279,"80 

Wrencb. G. W. Davenport . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.722 
Wrencb .  G. F. Newel! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27�.661 
Wrench. H. Wheeler . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  279.896 
Yoke. neok. H. R. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . .  279.847 

DESIGNS. 
Badge or ell;lblem. P . . H. Rinn . . . . . . . . . . .... . . . . . . . . . .  13.992 
Boot strap. H. C. Noble . . . . . . . . . . . .. . . . . . . . . . . .... . . . 13.985 
CIIrpet, A. L. Halliday . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.997 

Useful for all work of small stationary steam engine. 
Built in sizes Clf \!, 4 .  and 1 H. P .• by !"C H T.E I CH E It, 
!"CH (H I lU &0 C O . ;  N. E. cor. 33d & Walnut Sts . •  Phila. 
Pa. A . C. lUanniull', 38 Dey St . •  New York. Agent. 

S C A LY B 0 I L  E R S made clean as new. 8afely an!! cheapl1i. by American ChemI
cal Co . •  P. O. Box 348. Pittsburg. Pa. Send for Book. 
R A G I,E MA CIITNE C C l l1 P A NV JOIN'l' I"TOC K 
Charlestown Mfg. Co .• W. Ya. Agricultural Implements. 
to���;;;::1 G�:.:1ot"s"���'::dd'��Ji'
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j'1.nction B. & O.R.R.; (j\rect to points East North. South. 
West: adjoining Maryland, pennsylvania,Virginia. MH .. 
terial abundant, facilities unsurpassed. Wanted, �x1)eri-
W:\Y;�E,
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Chandler's Ice Cutting Machine. 

in 3 sizes ; No. 
I ,  for Bar tops. $4,  

Nickel Plated, $10;  No. 2 .  
for Family and Universal 
Use, $(). Nickel Plated $15 ; 
No. 3 ,  for Hotels, Markets, 
Hospitals,&c. where crnsh. 
ed ice is lleedell in quanti· 
tips, all galvanized iron ,  
$20. Ca)Jadty of No. 3 ma· 
chine, a cake of Ice w<'igh. 

Ing 25 1 bs. ata time. Man
ufactured by 

N. S .  C H A N D LER, 
SPRINGFIELD, JlIAss., 

To whom all orders 
Sent by express. prepaill, 
sent C. O. D., purchaser 

HORSES. - THE FOLLOWING V ALD'-
able papers are contained In the SOIENTIFIC A " "RICA" 
SUPPi  E!IENT. Price 10 cents each, sent by maiJ to any 
addres�. '1'0 be had at this office or of newsdealers tn 
all parts of the country. Please order by tbe numbers 
in lar«e type, which indicate the number of the Sup
PLEiH KKT in which the article is contained. 

Evolution of the American Trotting Horse. By Prof. 
W .H. Brewer. A valuable paper. showing t.he g-radual de
velopment of the trotting quality from year to year in the 
past, the annual gains in with tables and sugges-
tions as to future speeds The Fastest Records. 
Being a tatle of the bes time on record at all 
distances and all ways 0 om 1830 to and includ. 
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die. and Pacing. 3"4. Horses' Legs. Seven illustra
tions, showing the forms of sound a nd unsound lpgs, 
�

a
�ft°':"'�A��.,'iv��: �gg: J�!;���Mlii�r��s�Yft:;'��t 

and �xtIDct. Illustrations. By Prof. O. (' . "larsh. 1 �S. 
H;\���Jo�� };�'in,�r�r���flb'n �h.,n�a�e Jo"iYiro'is�� 
1 �3, 1 S;>. Sp�clflcatlon of the Points of a Good 
Horse. 103. Portable Food for Horses-H<'w to 
Make. 91S. Best Mode of �'eeding Farm Horses. \!. 
The Perfect Horse and bow to Meowre Him. With en· 
�
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Calculus In Horses. lliash for. ri3. How to Treat the 
Teeth of Horses-Dentistry. "'8. 

Portraits of Celetrated Horses. Sefton. Winner of 
�rni?e"is

b
�f tllter£l;: �'is".{'" ����I���i��e�

o
g�nt'h"e 

Derby. \!90. Luke Blackburn. �69. Don Cossack. 
Four Year Old Stallion. \!13. Blair Athol. the Most 
Valuable Horse ever known. 3;>ii. English Cart 
Horses. IUustrated. \!"", 3\!S. 

.... !·F I R E  -AN D- V E R M I N·I ..... 
P R O O F  

Sample and Circular Free by mail. 
U. S. MINERAL WOOL CO" 22 Courtlandt St .. Ii. Y. 

W A T C H M A K E R S-

ER ICSSON'S 
New Caloric 

Pumping Engine, 
70R 

DWfl1inlrS &; ()onutry Sl'ats 
���),";J

t
!
! x�:gfu��1� s��i 

llfJamater I" on Works, 
C. H. Delamater & Co., 

Proprietors, 
1 6 Co ,·tl u n d t  Street, 

New YOl'k, U. S. A. 
On Scientific Breeding. By J. D. Caton. A valuable 

paper relating to the breedinl( of horses and other ani� 
mals. \!"3. Tbe Horse and His Fossil Ancestl'Y. 3.:>3. 
Science of the Horse's Moti0ns. Illustrated. :J41'. . . Proportions. Conformations. and Terms Generally Glt'en WA NTE D-A Fnst-c lasM 111 echalllca( E n d
to the Horse. \Vith measurements and illustrations. . �leel· n u d  Dl'aughtfoilman ; on� who 
lol\!ii. How to TeIl a Horse's Age. lol l". 'l'reatme nt h�s expel"lence lll. the construction of AutomatlC En� 
of Horses' Legs. ��4-. The Percheron Horse. :l4 6. gl nes. Addresl:'l, WIth references. 
A Horseshoer's Experience-Valuable Hints. \!ii3. I P. O. Box 175.Rlchmond. Va. 
Horse Clipping. defense of, 31 1 ;  Kind Treatment of. i -------- ---------------303. 1' loors for Borse f;tables. 308. The American 

PAT E N T S Horse. By E. L. Berthoud. 3 1 1 .  On Saddle 1I 0rses. 
By Alexander. 291 . Trotting Statistics. Beinll' an 
�IR�;�:i1��: l��tO�a;r,,°��':,
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stakes, or premiums exceeded $10,OGO ; wit.h description, I , . .  . 
sire. date of career. b est record. number of races won. ME;JSRS. MUNN & CO. ,  III cOnneCtIOu WItb the pub. 
and amount of pursp. A va,luable paper for :r;efel'ence. lication of the �CIENTIFlC AM I�RIC.A.N continue to ex-:I"". ·The Art of Horseshoelng: Its Earhest HIstory and . � . Principles. B; Prof. Maurice Keil. A valuable and use� amme Improvements, and to act as SolICItors of PaLents 
��.I'�f":rig�V�gS�

d;��.
ed Horses in London. One 

I 
for Inventors. . . In this line of business tbey have had thl'l·ty·e,ght 

. years' experience, and now have ?lnequaled facilities for 
: the preparation of Patent Drawings. Specifications, and 
the prosecution of Applications for Patents in the 
United fltates. Canada. a nd Foreign Countries. Messrs. 

� ,, --==- B AND f lN£  GRAY I RON ALSO ST EEL ALLEA. _ _  �E: 7 CAST INGS FR�ECIAL (RNS 
- -- �-,. FI N E TINNING JAP -- Pf';TT , Ii DEVLIN � CO." F I N I SH ING . ANNING � " THOMf\ LEHIGH AVE 8< ",MERIGAN ST PHILA �� 

$72 A WEEK. $12 a day at bomeeasily made. Costly : Mnllu & Co. also atte nd to the preparation of Cat'eats, 
Outfit free. Address TRUE & Co . •  Augusta. Me. Copyrights for Books. Labels. Reissues. Assignments, 

� , and Reports on Infringements of Patents. All bnsiness 
To El er·tro-Platers. : intrusted to them is done with special care and prompt

THE VICTOq DYNAMO PLATI NC MACH I N ES. I ness, on very reasonable terms. 
Tbree sizes. $�. $60. and �90. A Iso ;Batteries and materi� I A pamphlet sent free of charge on application con. al for Gold. SIlv�r, and NIckel PlatIng. '" _ , 1 , 

1'IfOMA.S HALL. 19 Bromfield St . •  Boston. Mass. ! taining f11l1 information about Patents and how to pro_ 
Se nd for Illustrated l/Ltalogue. I cnre them; directions concerning Labels. Copyrights. 
50 All New Enameled Gold and Floral Chromo Cards. ' Designs, Patents. Appeals, Reissues, Infringements. As· 
o name on�10c. W. H. Card Works. West Haven. Ct. 

I
' signments. Rejected Cases, Hints on tb� Sale of Pa
tents, etc. 

We also send. free q,f charge, a Synopsis of Foreign 

AGENTS Wanted �..:ih.nd,.m.l1lndrafe� olanO. 
works of character ;  great variety; Books & B ibles 
low i nJ)rice; selling fast; needed �verywhere l,.LlberBlterms. 

Dra le"t Garrehon " Co.. 66 N. Fowth St., rniladelphia, Pa, 

I Patent Laws. showing the cost and me<hod of secnring 
patcnts in all the priucipal countries of the world. 

I MUNN & C O . ,  Solicitors of" Patents, 
261 Broadway. New York. 

BRANCH OFFICE - Cerner of F and 7th Streets, 
Washington. D. C. . 
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Twenty Years with the Ind icato r .  
By Tuos. PRAY, Jr., Editor Cotton. Wool, ana Iron. 

Royal Svo1 162 pages, B7 illustrations, printed on heavy 
toned oaper. Bound in muslin. beveled ep.ges. Pt:ice 
$1.50. Sent postoaid to an,! address, on recel pt of prICe, 
by the Boston Journal 0 Commerce Publishing Com-
pany, Boston, Mass. . 

James Riv .... Tmpl'o,·em .. nt. - Submal'ine 
D .. i l l i n g  and H l astinl<. U. 8:' E�GINEER OFFlrE, 70 Saratoglt Street, 

BALTBf O H [I; ,  AlD.,  tTune 5. 1883. WA KTED.-'l'he services of a Superintendent for 
drilling, blasting, and removir.g rocl!: from the 

channel of the JameR River, near Richmond, Va. ,  for the 
working season of 1883, to work under the direction of 
the local A ssist�nt Engineer. Applicants must be fami
liar with tbe use of the billher explosives and with the 
use of t.he steam drilling plant, and will state in detail 
t.he work of thi� kind upon which they have been em
ployed, the position he !d  by them, whether in immediate 
pharge or not. and will forward with their appJications 
ItnY���iF.oc:fI�Hf£<t�Lt��8gl�ig����I�e�::' fJ?S�X�S. 

THE R IDER HOT A IR 
COMPRESSION 

Pump ing Engine ,  
For city and country residences where 
it is required to raise a supply of water. 

Sill1pl�, Economical, Elfedive. 
No skill requiTed to run it. We can 
refer to Our customprs I)f eight years' 
standing. Send for catalogue. 

C A lU;U E Y E It & !SA YER, 
19 Dey St., New YOl'k. 
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CI) hand for immediate delIvery. 
i!: 10 Barclay St., N. Y. City. 

SPEAKI NG  TELEPHONES .  
'1'111\ UI lIU IC /\:v 1:1(1.1. '1'..: .... :['1 10 .. ..: cmWA N \"  

W. H. FOl'BES, 'V. R. DRIVIi;R, THI':o. N. VA IL, 
President. Treasurer. Gen_ Manager. 

Alexander Grabam Bel l ' s  patent of March 7, 1876, 
owned by this company, covers every form of apparatus. 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undu1atio.ns 
corresponding to the words spoken. and which articu :a
tions produce �imi lar articulate sounds at the receiver. 
Tbe Commissioner of Patents and tbe U. S. Circuit Court 
(lave decided this to be the true meaning of his claim ; 
the validity of the patent has been sustamed in tbe Cir
cuit on final hearing in a conte8ted case, and many in
junctions and final decrees have been obtained on them. 
, This cOIDJ,?n.ny also owns and controls all the other 

.b'�?�O:��l���iV�����. �,�f�lke�s�
ison, Berliner, Gray, 

(Descriptive catalogues forwarded on application.) . 
Telephones for , 'rivate ]�ine, Club, ana Social systems 

can be procured directly or through the authorized 
�ents of the comnany. 
- All telephones obtained except from this �ompany. or 
lts authorized licensees. are infringements. and the 
JIlakers. sellers. and users will be proceeded against. 

Information furnished upon application. 
Address all communications to the 

AMERICA N Ina. " 'J'E LEI'HONE ()OMI'A N Y, 9� IUIII. :O;tl'eet. n .... IOII. ItlaM". 

$Cittl t ifi c �Ultritatl. 
How to Build a House with little or no Money. 

HOW TO B U I LD A HOUSE contams most approye<i 
, designs for Villas, Fal 1n 

Hou:ms, Cottages. and Suburban Residences, ranging in COl';t from 
$350 to $:lO,OOO. 1 Vol.,  large quarto, 178 illustrations. Price 00 et�. 

BAR N S  AN D O U T H O U SES, (Just Published) 
contains mo�t pl'aencal de�igns 101' Farm BarDs, Stock Barns, 

Carriage- Honses, �taules, Dairies, Hog HOllses, Chicken Houses, 
Artificial Hearing Apparatus, Corn Crihs, Granaries, Smoke 

Hom.es, lee House,.;, Bee Houses, Summer HOllses,Bird Houses 
ot Beds, Grt�en H ouses , Graperies, How to lay out Farms Gurden;';, uE'signs tor Law'll and Hanging Baskets, Ganlen YUS€'H, Fountains, Hnd valuable illustrated 

anicles on Cheap Horners,Concl'ete Buildings, How to i m prove oItI Barllf'.. etc. 1 VoL, large quarto, 200 
illu:o:trations, Price GO cents. 

"The wonder is that, publications of this kind 
have not Deen Issued. before."-N. Y. Weekb(VVitness. 
"Preciselv meets a want which thousands have 
felt. "-N: Y. Obsen;er. "'1'he most practical book 
we have eyer seen. "-Episcopa,l Methodist. "A re� 
sponsible Association."-Chri.'1tian at Wode.

These hook:; must be seen to be appreciated
amere circular or catalogue can give no idea of 
their value . On receipt of $1.00 we send both 
books, post-paid,for exam'ination. Both or either can 
be returned, if  not entirely satisfactory and the will be immedi ately l'f>funded. Addresl'. ()(.-ope,r:�ti�'e BUJ�.��������� t:!OY��k�iou 

RUBBER BACK SQUARE PACKING.  
UEST I N  '1'H E  WORI.D. 

For·l'acking the Piston Rods and Valve "Stems of Steam Engines and Pumps . 

1 3  

B L.A.ST. 
IRON REVOLVERS , PERFECTLY BALANCEb, 

Has Fewer Parts than any other Blower, 
P. H .  &. F. M .  R O OTS, Manufacturers, 

CON N ER8vILLE, I ND. 
S. S. TOWNSEND, Gen. Agt. ,22Cortland St.,  9Dey St., 
COOKE & C O . ,  Sellinl{ Agts . ,  22 Cortland Street, 
JAB. BEGGS Ill; CO . ,  I:lelling Agts. 9 Dey Street, 

NE'VV YO:El.�. 
SEND FOR PRICED CATALOG UE. 

.B represents that part of tbe packing wbicb. when in use. Is In contact with the Piston Rod. . : . . . .  A the elastic back, which keeps the part II against the rod with sufficient pressure to be steam·tIght, and yet \ . '- "  creates but little friction. . 
This Pncklng is made in lengtbs of abont 20 feet, and of all sizes from )4 to 2 inches square. WITHERBY, RUGG & RICHA RDSON. Manufacturers N E W Y O  R K B E LT I N C  &; P A C  K I N  C CO.  , ?i���

t
'lr��Ir;g�� ����lss�IJ'.Ch���1 f�i,ri':ilV. o��'i!t.l'd 

JOUN H. CHEEVER, Treas. N os. 1 3  &. 1 5  Park R ow, o p p. Asto r House, N ew York. by R. Bal�& Co" Worcester, Mass. Send for Catalogue. 

FOR A S P E C I A L  N O T I C E .  
CO M B I N  E D In press and ready for distribution in tblrty days. 

Punch and Shears A POCKEt�
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Buffalo, N .  Y. 

TH EN'AT I ONAL ' PA� K 
�FJT��YTILowSTO.N E 

AN EDITION OF .. THE WE�'J' � 1I 0 RE " just 
issued contains forty-one engravings of the N A

TIONAL PAltK OF THE YELLOW8'1'0NE. LAKE 
PEND D'OREILLE. the VOT.UMB1A RIVER, P YRAMID PARK, and the HEADW A'l'J;]RS OF THE MIS-
�'?uYrU i��e��elhW�\� c�;e8i'lc

t
� ,  

d
ft"liEN81tl: :�� 

the country bordering its line. Mailed, postage paid, on 
receipt of �a Cents. Address 

" THE WEST SHORE," Portland, Oregon. 

of beautiful deSign, of great strengtb 
ane! capacity, and thoroughly reli
able, address 
Lam bertvi l l e  I ron lV orks,  

LAMBERTV!LLE, N. J. 

Costs only $S.I)O per sq. (10:0:10 ft.) 
Lasts a life time on Steflp or Flat roofs . .  
Anybody can apply It. Illustrated book Free 
tion this paper. W.,.ite at once to Phila . •  Pa .• 

Address INB. PAINT AND ROOFING CO. 

s ��,rrsE ." ................. LIS. IND.,  U. S. A. 
MANUFACTURERS OF 

STEAM El8INES 
iiii BOIlERS. 

CARRY ENG I N ES and BO I LERS I N  STocEIMMEDIATE DELIVERY 
" B L A K E 'S C H A L L E N C E " R O C K  B R E A KE R .  

Patented November 1 �, I S'-!!. 
For III ncn dn1" lIoad making, Bal lasting of ltn i 11 '{)a«18. Crushing Oloes-, use of 11'0" Furnaces, 
etc Rapidly superseding our oliler styte$ of Blake Crusher on account of lts superior strengt� ejJici.
ency and si'mplicitlY. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
]j'!rst Class Medals of Supe1'ilffity awarded by American 1nstitute, 1879 and 1880. 

n JH\ K]� (; I t t: S H E lt C O . ,  Sole �lal,ers, 1'iew Havell ,  (;011 1 1 ,  

The m ost succp�sfu l IJ"bricator 
fo)' I .oo�.· P u l l eys i l l u �e. 

V A N  UUZEN' S PA'l'ENT 
L O o S E  P U L L E Y  O I L E R . 
Highly recommended by those wbo 
have used them for the past two 
years. Prices very reasonable. Every 
user of machinery should have our 
.. Catalogue No. 55 ; " sent free. 
VAN DUZEN & TIFT, CinCinnati, O. 

EIIIl))1r" �lll))I'fr':lJiIfTllr AND CLAY RETORTS ALL SHAPtS II mrnib g;?)IJ\\J�U", ;:. BORGNER & O'BRIEN :E:-
2 3  !'..!! S T ,  AB O V E  R AC E ,  P H I LAD E LP H I A .  

X N F <> :El. DII:,A. or y <> N For U(ilel'8 nt· !S\(>nnJ Pumps. Van Duzen's Patent Steam Pump j No Packinll or Oil , � Is 
Requires No Repairs ot' Skill, Re.li-

, No Care or Attendance. ab :e . 
kind of liquid ; ever 

j all brass ; can· 
order; fully tested ; 

use j every pump guar- , 
anteed ; not like cheap Pumps made I of Iron ; aU sizes to 6 iIlCh di scharge ; 
rices from $7 u ward ; capacities from 

100 to 20.000 gaRons per hour. �(,ate for what purpose . 
wanted and send for Catalogue of " Pumps. ' !  I V A N  n UZ E N  � 'l'l Jrr, (Jinci n n ati,  O. 

�'or Family Sewing Machines, Dental, Jewelers', 
Watchmakers' Lathes. Fans, etc. Motor, with auto-
$��g u��e¥;::�c�:o��g�g�:�1ifics�����m�if:"��: 
121 So. 3d St. , Phl : a. ; 19 E. 15th St., Ncw York; Cannon 
St" London. Eng. Fans for intermittent UBe, $40 and 
$25; constant use, $35, $25, and $20. 

FI TCH B U R G  ACOUSTI  C T E I:  Co 
F I T C H B U R G M A S S  

��1�r��NbSEND FOR N EW CI R C U LA R  

'�I� iCl+, 
C l a " j,'s  Noisel ess Rubb ... • Wheels • 
Absolutely prevent splintering and wearing 
of floors caused by use of Iron Wheels • 

. , Adapted for Tru Jks, Boxes, Baskets, Tables, 
and work of every kind in Mills, Ware .. 
houses, Stores. etc. Catalogue free. 

GEO. P. CLARK, Wlnasor Locks, Ct. 

BOORW A1})'F.R F.XGI:n:. 
Compact, Substantial, Econom
ical, and easily managed � guar
anteed to work wen and give 
full power claimed. Engine and 
Boiler complete, including Gov
ernor. Pump, etc., at the low 
E
r
iI'i'o�SI<J POWER . . . . . . .  $240 00 

4l!j :: :; . .  . .  .. .. �80 00 
� .. .. : : : - : : : :  rJ 88 W' Put on cars at Springfield, O. 

JAMES LEFFEI, & CO . •  
Springfield. Ohio

or 110 Liberty St., New Y>ior. 

D E R R I C K  H O R S E  P O W E R  F O R  M I N E R S A N D  B U I L D E R S. 

This is  a horse power 
designed prinei pally 
for mini:pg purposes 
or raising building ma
tetial in the erection 
of high buildings. A 
horse will raise a buck
et weighing 600 to 700 
pounds 75 feet per min
ute. Is small, light, 
easily handled, and 

'I'HE CONTRAC'l'OR!S' I'LANT lU· .... G CO.,  l �!! ERIE !STREET, BUF ... A I.O, N. \' .  

M�����!����{l���:i'r:�r��!t�;�cii�¥1���!Ei�fi.�� .��il 
EDI'I'ION, 1 0. 000, 

Of whicb first 2,000 copies will be furnished. postage pre
paid, at one dolldr ($1) each j subsequent copies fur
nished (postage prepaid) at one dollar and a half ($1.50) 
each. 

A pocket manual of useful informat�on for m�c�anical 
engineers, stearn users, and mechamcs, contammg 224 
F6;�Su\��� 
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latest and most approved �ources. 
Printed from electrotype plates. on wbite No. 1 book 

I paper, in stiff morocco covers, with cardinal edges. 
Size of pa"e. 4J.6 x 6% inches. 
��blisr:J8 bOi ����1?1:!1t1\Ps�·'��u�

i
�r

n
��

i. 
Harris-

CorHss 8team Engillf�s, PROVIDIC''; CE, R. I . . to whom all 
subscription!; for copies should be sent. 

N E W H AV E N  M A N U F A C T U R I N C  CO. 
N E W  HAV E N .  C O N N . ,  

MANUFACTURIi:RS OF  IRON WORKING 

MACHINE TOOLS I.athes, PlanPfs, ])rll\s, Shapfr" etc. 
ILLUSTRATED CA'l'ALOGUE ON APPLICATION. 

Remington Standard Type-Writer. 
The best writing 

mach i n e i n  the 
world. The best In 
prinCiple, in con
s t r u c t i o n ,  work
-manship, material, 
and in the quality 
o f  w o r k  i t  per· 
forms. Also easi
est and most rapid. 

WYCKOFF, SEAMANS & U EN E IHCT, 
�S1 and �83 B1'oadway, New York. 

RUPTURE 
g
ur

lS�. �!�.O&l1;'k\\FIWt§
o
�.?{h��

e I,§ril� �1't"&��a��!� ¥few York. HiB book. with Photo"raphlc Ukenesses of bad cases. before and after cure. mailed for 10c. 

M A N H O O D ! 

KNOW THYSELF 
A Bool{ for Every Man ! 

Yonn!!,' , Mi(] (l le·Agp(} , and OM . 
The untold miseries that .esult from indl.cretlon in early life may be alleviated and cnred. Tbose wbo doubt this assertion shoul d  purchase and read the new medical work published by the Jl<t·n h o d �' 1\'1 edicnl J n ... t i t n  tP4 Boston, entit1eo the �cipllce of L i fe :  01'. �,· l f- I'1·.�

liie l'va ti . �n.  It is not only a complete and nerfect trea. tise on Manhood, Exhausted Vitality, �ervous and Physical Debility. Premnture Decline in Man. Errors of Youth, etc . . but it contains one hundred and twenty-five p �escriptions for acute and chronic dlsea�s. en ch o n e  
o f  ,v h i ch i !ii i u v n l n R b l f' .  so  proved by  the  author, 
::f��: �!RPt�

e
fhCe

e [cit �}y
::;

s
p�:����� }Io�g���i�:vg� pages, bound in beaut ful embossed covers, full gilt. embellished with the very finest steel engravin��, guaranteed to be a finer work in every sense-mechoDi(>al , literary, or professiomll--than auy other work retailed 

Wr�����r;$l�� £rJ�i� �o'�'in�J).:l'ii';.':��e
b
d
e 
th"l���:! 

�ie
t�e

ntN��i�:C�i �I��i�ri :e��tOs�
ia�i�gd n���trated sam .. 

Address PEAWODY MEDICA L  INS'rITUTE, or DR. W. H. PARKER. No. 4 Bulfinch Street, Boston, Mass. i�u 
��:������e:

onsnited on all diseases reqnlrlug 

© 1883 SCIENTIFIC AMERICAN, INC
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Inside Pn:;re, ellch i n sertion .. .. ..  " a  cents a line. 

BacJi;: Plure, each i n sertion .. .. ..  $1.00 a line. 

(About eight words to a liue.) 
liJngravings may head advertisements at the same rate per line, by measurement, a8 the letter press. Adver

tisements must be received at publication office as early as Thursday morning to appear in next issue, 

PATENT DR ILL BRACE . 
This is one of �nr regnlar ten-inch Sweep Ratchet Bit Braces, to wh,ch a gear·wheel is added making it serve the pnrpose of a Breast Drill. This' wheel has cnt gears and an extension handle. It is speeded about four to one, Dnd enn be removed in one second ,,,hen not nee�ed for d:illing. 
The BIt Brace IS made of steel highly polished and 

1!eavily !lickel-plated, with a �ocobola handle and hgnumvltre head. It has two sets of forged steel jaws which will hold square and fiat shank tools of ali shapes and sizes, and round twist drills from 7-16 to 1-32 inch'in diameter. The ratchet attachment enables the Brace to be nsed in places where there is not room to revolve the sweep. 
. Many attempts have been made to imitate the ontSIde appearance of our Barber Improved Braces, but no one dares to use our Patent J aWB. as seen in this cut, and no brace is !;Iood without them. We guarantee th.ese �ools to be perfect in every respect, and that they WIl l gIve great s�tisfaction to all who nsethem. Hardw�re dealers 'Ylll fnrnish them on demand at our ����'D�ll�':s�lll forward one by express on receipt of 

Millers Falls CO l  
74 CHAMBERS ST" N E W  YORK. 

& CO LU M BIA  B I CYCLES 
Ne���tra!�(� Cp!��C��l�gUe, 

giving fu]] description of these ma
chines. sent for 3 cent stamp. 

'l'IlE 1' 0 1''1<: IU' F'G C O . ,  
597 Washington St., Boston, Mass. pHOTOGRAPHIC OUTFITS s;.fam�}:,��: 

S ectacles, Telescopes, Microscopes; etc. U,. & J.  'ifECK, Manufacturing Opticians, PhHadelphia, Pa. IrW" Send for l l J u sU'ated l'l'ice Catalogue. An 

T h e " M O N I T O R. "  
A N I"V  J,I F'l' J N (� AN I) N IIN· 

1,I l''l'I N G  I N JEC'l'Olt. 

Best Roiler Feeder 
In the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

A l l!i o  I'a t e n t  

EJ E CTORS 
OR 

Water Elevators, 
For Conveying 

Water and LiquId. 
l'ut(mt O l l e ,oM, Ln

h" i<'ntor", etc .. 
N' .A.'.I.':E,I.A.N' db �:Et.EYFUS. 

9 2  &. 94 L i berty St.,  New Y o rk. 

Steam Fitters' & Plumbers' Suppl ies. 
RUE' S LITTI, E  GIAN'l' INJECTOR, 

JOHN S. URQUHART. Successor to 
AJ,BERT· llRIDGES, 46 Cortlandt Street, New York.1 

ASBES'l'OS IUH'E PA CIHNG, 
A lSnES'I'O �  WICK PA C IUNG. 

A S B ES'I'O'" FI,A'l' PACn.ING, 
ASBES'l'OS lS IlEA'J'II T N G S, 

ASDES'l'O S  G.4. SKI':'I'S, 
A S IU�S'J'()S DUH,DING FELT. 

Made of strictly pure Asbestos. 

H. W. 'JOHN S  M'F'G CO. ,  
8 7  M a i d e n  L a n e ,  N ew York,  

Sole Manufacturers of  H .  W. Johns' Genuine 
A1!�i�r.!�;, IMm!I��. J�i.\.��t' pYWs,n.' 

A lllln;lN!.lhf,\� (�J�':l�ll��J:S, 
CEM EN'J'S, E'!'(j. 

Deserlptive price lists and samples free. 

) (. a CAllOS, 

\101lf W Pr:::$3 . 
Large sizes for circulars, etc., $8 to $90. 
For pl easure, money making, young or 
�l�s.

E��lJJ��g sr:�p;s F�:nd:�al��J�ugf 
Presses, rrype, Cards ,  etc., to the factory. 
Ii-ELSEY &; (;0., [h cl"idcII, (:01111. 

EST.A.:BX.XS:E,IE:J:> :Less. 

RUBBER BELTING, PACKING, HOSE. 
Steam Pac k i ng, 

P i ston Pack i n g, 
Lead i ng H ose, 

Stea m H ose, 
S u ct i o n  H ose, 

P u m p  Valves, 
B a l l  Va lves, 

rRADE MARK. 

Caskets a n d  R i ngs, 
Car S p r i n gs, 

W ago n S p r i n gs, 
W r i n ge r R o l l s, 

'C rai n  Dri l l  T u bes, 
Corrugated R u b

ber M atti n g. 
TRADE MARK. 

P AT E N T  R E D  S T R I P  R U B B E R  B E L  T I N C .  
PATENT CARBOLIZED RUBBEU, li'lRE HOSE, 

Maltese Cross Brand. Over two million feet In use. 
llalier Ifabric (Jottoll-l.Ji ned J?jre Ho�e. Lillen Hose , Plain and Rubber-Lined . 

A PEl{CHA & RUBBER lU'F'G CO., 23 Park Place, New 

ROO F·IN C.  
Jfor steep 01' fiat roofs. Applied by ordinary workmen 
at one-thirld the cost of tin. eireu ars and samp es free. 
Agents \'"anted. '1\ NEv\r. a:z John Street, New York . 
TilE JlOLLAND LUBRICA'l'OR, YIS l ll r,}c , JlROl', 

Is guaranteed to be· 
1. A per!ect in<m,ance 

against the cutting of 
Valve-seats, Cylinder and 
Governor Valve,. o i  the 
engine. 

� __ .tf!. .... JI 2. It will pay for itself 
in six months, in the saving of oil, coal, and packing. 3 .  It will insure more 
:h�����n

t
1::,�;���,:!

i
��: �: 

�wo strokes T'er minute, 
thus increasing the power 01 the engine. M'f'dby Hol1and & Thompson, :217 River S�., Troy, :N  .Y. 

SOU'l'HWABK FOUNDRY & �IA{)HI ' E  (]ODIPAlH, 
430 \Vash i n gtou Avenne, l'hl l a,lel phia, 

E n g i nee rs & M ach i n i sts 
Blowing Engines and HydJ'aulic Machinery. 

Sale makers of the 
Porter·AlIen Automatic (lilt· Oft" Steam Engint'. 

TAKE NOTICE. 
The U Sight Feed " is owned exclusively by this compa,ny. See Judge Lowen's deciSion in the United States Circuit Court. Dl!'/.trict of Massachusetts, Feb. 23, ?82. All parties are hereby notified to desist the use, manufacture, or sale of same, as we sha l l  vigorously pursue and prosecute all infringers. 

The Seibert (]ylinder Oil (]up (]o., 
� 3  Oliver Street, Boston, IlIass, 

Doub le  Screw, Parall e l ,  Leg V ises .  

W M .  A .  H A R U I "' .  
I'R O V  I U " N C E. It. I .  (I' A  If.!\, ",'J' ln,"'l'),  

Six minute� walk \\" est from station 
O l'igi ual alld O l l h' b u i l d e r  of I. he 

II A H H l�-COUL l �:S J�� t HN E  
Willi lI uI'l'i ,,;'  1'lI l e n t.ed I m pl'O VeJn C U I S, 

1 ..... .  11 HI '0 1 , 000 n. I', 

W A T C H M A N'S I M
proved 'rime Detector, 
with Safety Lock At
tachment, Pate!lted 1871i-
6-7-8{J-81. Beware of In
fringements. This In ... 
strument is supplied with 
12 keys for 12 stations. 
Invaluable for all con
cerns employing night 
watchmen. Send for cir
culll1's to E. DIHAUSER, 

212 Broadway. New York. 

TUBE CLEANER. 
�'or cleaning Boi ler Tubes. Saves its cost every time it 
is used ; indorsed by best Eng�neers. 

Asbestos [Untel·iai •• F i ber. lUi l lboar,I, 
l'ncld ug, a n d  ()e m e n t. 

Address C H A T,[�lInt"' "' PENC E  l'()1U I'A NY, 
419 and 421 8th Street, New York. 

fVo rkiny lWodels 
And Experimental "-'1achinery, Metal o r  Wood, made to 
order by J. F. W)j]RNER. 62 Centre St. , N.  Y. 

ELS IO� �tC O� OTJVE 
O Il.ER 

Made and WARR A NTED stronger than any other Vise .. Spout turns up wh(>n not ;ll l;�e .  Send 
by EA .. LE ANVIL W()RK� onlY, '.crcn,ulI, �. t. E, a.. .WA�KER"'9o.'.I ... n"'d<>l;f •. ":'';'''"_ 

NOISELESS ROTARY · FA� -SUPPLrnS - --" --- -- --
.... · ""P!II""" ___ 

CORN ELL UN IVERS ITY. 
COURSES IN 

M E C H A N I C A L  E N C I N E E R I N C ,  
E L. E C T R I CAL E N C I N E E R I N C ,  

C I V I L  E N C I N E E R I N C ,  
A N D  A R C H I T E C T U R E .  

ENTltANCE EXA tUINATHI N S  BEG I N A 1' !J 
A . ln. J UNE 1 !o!  nll d S E l"l'. l S, 1 8:-i3. 

For the U:-iTVERS ITY RgGISTE R. containing fuU state� 
ments regarding requirements for admission. courses of 
study, degrees. honors, expenses, free scholarships, 
etc., and for special information, apply to 
THE PRESIDE"T of CORNELL Us lVEHSITY, Ithaca, N.Y. 

QUICK 
Adj ustable Stroke 

S I�APERS 
(]an be Changed wIl l ie i n  nrotion. 

E. GOTH, I) &; E R E rI HARDT, 
No. 1 1 1  N.  J. R. U. Ave., 

NEWARK, N. J. 

;::::::::::=:;:::;:::;::;:::::;;;;:=�T;;'h�e�'E clipse Engine 
Furnishes steam power for all 
.A gricultural purposes. Drio'vng 
Saw Mills, and for every use I 
where a first-class and eco
nomtcal Engine is required. 
Eleven first-class premiums 
:r�76�e'k:feC;¥�iffo . �'i�����f '77, No. 14, issue of '78, of SCI
l'iNTIFIC AMlj!RICAN, for Editoria.l ilJustrat'ns. FRTcK & Co., 
Waynesboro, ]'ranklin Co., PI>. 

all machinery driven by l��:���:u����n
c�l 

upsetting machines. 
and wire drawing roa

We warrant to save 
f;(�:;!n�re��ng 

a�y �::in��� 
clutches. Starts gradual. stops 
quick. Any amount of power 

contrOlled.. Fl'i cti on Iloisthur 
Engi nes and Drum M :  also, Safety 
Elevators , Can be run faster and stop quicker than hny other friction. 

& CO., � "1 North 5th St., Philadelphia, Pa. 

HARTFO RD 
STEAM B O I L E R  

Inspection & Insurance 
I C O M P A N Y .  
I W .  Il . F R A N HIN ,V .  P re�' t .  J .  M .  HhEN,  P res' t. 

J ,  n .  ll l E lte]!. Se (: ' y .  

OF 

$dtntifit 

F. Brown's Patent 
FRICTION 
CLUTCH. 
Send for Illustrated Cata.

logue and Discount Sheet 
to 

THE 

�mttitau 
FOR l SS3. 

Dlost Popnlll!" Stle n l i li t: Plllle!" i n  the World. 

OuJy $3 .20 n Yenl', i Jl cl n d i tl&( p oldage. Weeli ly. 

�2 N II Jllbe1"s u V eln-. 

'!' b i s  ,vi d e l y  eil'c n l a 1 ed and splendldly l11ustrated 
paper is published weekly. Every number contains six .. 
teen pages of useful informationf and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam , Machinery. 
New Inventions, Novelties in Mechanics, Manufacturef}. 
Chemistry, Electricity, Telegrapby, Photography, Archi
tecture. Agriculture, Horticulture. Natural History, etc� 
A l l  C l asses of Rerul cl"� find in the $CIEN 'L'IFIC 

AMERICAN a popular reswme of the best SCientific in. 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoid lng as much as 
possible abstruse terms. To every intelligent mind, 
this journal alfords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

�l�el'm!!j of �n bscl"j pti ou .-One copy of the SCIEN

TIFIC AMKHICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three d o l l a.·!!j aud t",'e1l 1 y  

eents by  the publishers ; six months, $1.00 ; three 
months, $1.00. 

C IIIU.-(J n c  extra copy of  the SC1EKTIFIC AMRRI. 
CAN .'be supplied gratis for every club oj jive S't,bscribeT8 

at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCIENTIFIC A"E1<J:CAN and one copy 
of the SCIE�TIFIC AMERICAN SUPPLEl\I EN'f will be sent 
for one year, postage prepaid, to any subscriber in the 
Uuited States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, <lr 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly' addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

J::v.!:UNN & CO., 
26 1 B roadway, N ew Y o r k .  

'1'0 J(ol"eilrn iSlIbs",·il)eJ'�.-Under the facilities of 
the Postal Union. the SClE"TIFIC AMERICA" is now sent 
by post direct from New York, with regularity, to snb. 
scribers in Great Britain. India. Australia. and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Rus�ia, and all other European States ; Japan. lIrazil, 
M eXiOo, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, tor SCIENTIFIC AMERICAN, one year ; $9, gold, 
for both SCIENTIFIC AMERICAN and S UPPLEMENT for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO" 261 Broadway, New York. 

PRINTING INKS. THE " Scientific American " 1s printed with CHAS: E::-ffiU JOHNSON & CO. 's DfK. Tent.h and Lombard Ste. Phila., and 47 Hose St., opp. Duane St., N. Y. 
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