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light has' been affixed to some of the finest steamers on the 
Mississippi and Ohio. 

The first boat to adopt the light was the Reuben R. 
Springer, plying between Cincinnati and New Orleans, and 
to·day the list includes the S. H. Parisot, the Natchez, the 
C. P. Chouteau, and Golden Crown, on the Mississippi; 
the Scotia, on the Ohio; and the towboats Iron Age and 
Iron Duke, plying between Pittsburg and St. Louis; also 
the towboat Harry Brown, described some time since in 
these columns, and engaged in coal towing between Pitts· 
burg and New Orleans. Other steamers will shortly be 
fitted with the new light. In most cases a single light is 
used, of 1,500 or 2,000 candle power, alld located at the 
forward end of the cabin deck. The carbons are placed in 
a movable lamp, similar to a locomotive" headlight," whose 
retlector projects the rays to the point desired, keeping the 
pilot house and the rest of the boat in shadow. To drive 
the generator an independent engine, vertical type, 8 or 10 
horse power, is located in the engine roc.m, usually 200 feet 
or more from the lamp. The main result so far is noted 
in the reduction of the time required in making landings. 
With the old cresset or "torch" the pilot was unable to 

ON PROTECTION FRO M: LIGHTNING. land at the precise point desired, and backing and relauding 
The condition that determines the direction of an electric was necessary. But with the electric light every ohject on 

current is difference in potential between the two points, shore is clearly defined in the darkest night, and the hoat 
the current always being from the point of higber potential touches the shore just where desired. The handling of 
to the point of lower potential. freight is also facilitated greatly. In actual running, the 

Upon the surface of tbe earth and within it electricity is Western pilot as yet refus�s to tolerate the light, and prefers 
constantly being generated by various means: by the fric· the old time guides of hills and other landmarks. In fog 
tion of the wind upon it, by mnning water, by heat at the also the electric light is pronounced useless. When steam
junction of. two dissimilar substances, by magnetic disturb· ers are fitted with two lights, the second is portable, and 
ances, and so forth. The electricity so generated is quickly' can be taken on shore or moved to any portion of the boat 
distributed to points of lower potential, and the whole is or of the" tow" of coal craft surrounding the steamer. In 
ultimately metamorphosed illto that molecular vibration all these cases the Brush light is used. 
called heat. Let an ordinary magneto· telephone be pro- .. , • , .. 
perly attached to a wire a hundred feet long, and the two THE HARMONI C TELEGRAPH. 

ends of the wire be stuck into the earth almost anywhere, Recently certain US6rs of telephones along the line of 
and the ear may detect the presence of electric current� by telegraph between this city and Boston have noticed a novel 
the well known sputtering sounds. These are called earth addition to the assortment of sonnds which telephone wires 
currents, and sometimes they are very troublesome in tele- pick up by induction from neighboring telegraph wires. 
graphy. The new sound is more musical than welcome, and is obvi· 

Professor Trowbridge, of Harvard College, found last ously made up of several distinct tones singing together, 
summer that the ticking of the observatory clock could be while each is independently interrupted by rapid breaks or 
detected at the distance of a mile from tbe line wire that short spaces of silence. These breaks correspolld with the 
goes to Boston furnishing the time service, and this when "dot and dash" sounds of the ordinary telegraphic instru
the terminals of the experimental line were no further"than ment, so that the message may be spelled out by the inter
fifty feet apart. This shows that the observatory battery ruptions of the singing tone. Tracing these sounds to their 
charges the earth for a great distance every time the circuit source, they are found to be due to a relatively new system 
is completed by the seconds pendulum. of multiplex telegraphy now on trial on the Western Union 

Suppose now that the positive terminal of a battery or of Telegraph line between New York and Boston. The sys
a dynamo·electric machine should be grounded at any place, tem is a development of Elisha Gray's original electro
and the negative terminal at a distant place, say a half mile harmonic or electro-acoustic multiplex telegraph, the early 
or more away, the developed electriCity would charge the history of which is familiar to all who are at all acquainted 
first place to a potential higher than any other neighboring with the investigations which led to the invention of the 
place. and a charged thunder cloud immediately overhead first speaking telephone. 'rhe tones of the harmonic tele· 
could not discharge itself there so easily as at any other graph are produced by the vibration of steel reeds operated 
place at'a distance, for, as stated at first, it is difference of by electro·magnets, the pitch of the tone produced being 
potential that determines the direction of an electric current determined by the number of vibrations the reed makes in 
and the difference of potential is less in this supposed cas� a second. The current operating one reed, when passed 
than elsewhere. If the potential could be raised as high as over a line, will set in motion at the further. end a reed ex
that developed in the cloud, it would be absolutely impos· actly corresponding to the first in rate of vibration, and 
sible for any discharge to take place between the cloud and calise it to yield the same note, while a reed tuned to a dif
the earth at that 'place, no matter how near they might be ferent note is entirely unaffected. When two or more reeds 
together. are sounding separately or simultaneously at one end of a 

Now, the potential of any ordinary battery is relatively circuit, their counterparts at the other end will exactly reo 
weak, but wha:ever its source may be, it may be raised in spond, each singing or keeping silent as its cOITesponding 
various ways: by providing points, by employing secondary vibrator at the other elld of the wire is started or stopped. 
coils, by increasing the resistance in the primary circuit. Obviously any interruptions of the current passing through 
In whatever way it might be done the effect of induction by any transmitting vibrator will be produced by its corre· 
the cloud would be lessened by it so that the reaction upon sponding receiving instrument, but not by any other in the 
tbe charged cloud would be either to necessitate the dis- series, causing clearly recognizable breaks in the singing 
charge at some other place where there was a greater differ· tone emitted by the vibrator. The message spelled out by 
ence in potential, or else to delay it until the potential had such intermptions of the current may be read hy the re
been raised still higher, which would only make it still ceiver in the interruptions of the tone, or the receiving vi· 
easier to strike elsewhere. The evidence gathered from brator may be used as a relay in operating an ordinary 
places where lightning has struck seems to indicate that the sounder. 
conditions which determine the stroke are comparatively In the practical work, on the Boston line referred to, it 
trivial. For instance, a comparatively low limb IIpon a tr;e has been found possible to se.nd simultaneously by one wire, 
may be struck instead of the topmost part, and it is bere and analyze at the other end, four distinct tones, thereby 
argued that the charging of the earth at a given place with transmitting four separate messages in one direction at one 
positive electricity may be a suffieient guard against light- time. This offers a signal advantage over the quadruplex 
ning stroke, while at the negative end of the circuit it �.ystem, which transmits two separate messages simulta
would be more likely to strike than elsewhere. This end neously each way, but cannot send four messages one way. 
of the circuit could be' so arranged that lightning could In cases of extraordinary pressure of business the fuU ca
harm nothing. pacity of the harmonic system may be utilized in either 

It is also taken for granted that lightning is always posi- direction. It is hoped that the harmonic system will ulti· 
tive, and that all appearances of the so-called up stroke are mately m.ake possible the simultaneous sending of four or 
optical delnsions. The source of lightning in a thunder cloud five messages both ways on a single wire; in other words, 
appears to be always the same, the so-called latent heat of four tone messages and one ordinary Morse message in each 
the watery vapor, the energy of whicb must be accounted direction, or ten in all. In this way all the tones of the oc
for, and where the precipitation is rapid there is no time for tave will be made. use of, and that is the probable limit of 
distribution by convection or by conduction. the system, unless it be found possihle to operate with 

Perhaps the cost of such a method would render it alto. fractional tones. 
gether impracticable for ordinary buildings, but for powder ------......... , ...... -... ------

magazines, oil tanks, etc., the cost might not be considered RESPONSIBILITY OF EMPLOYERS IN. GERMANY. 
too great. The Employers Liability Bill before .the British Parlia-

• , • , .. ment was noticed in a recent issue Of this. paper, a,,,
'
an indi-

THE ELEC TRIC LIGHT ON WESTERN RIVER STEAMERS. cation of the tendency of modern law to throw 'espeeial safe. 
From present indications the electric light is destined to guards around human life. 

play an important part in inland navigation, particuiarly on It appears that the practical working of the "Enforced 
the tortuous rivers of tbe West and Northwest. As a rule Responsibility Law" in Germany, designed to nihke em 
the Western river men are very slow to adopt new ideas in ployers amenable for injuries received by those at work 
their profession, but within the past few montbs the electric for them, has not proved altogether satisfactory. At any 
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rate. Mr. Baare, Prussian Counselor of Commerce (and I In a steam engine under full head of steam the play of one· from 8 to 14 per cent of saccharine matter, and the com· 
president of the celebrated Bochum Iron Works Company), I sixty-fourth part of an inch between the crank pin boxes pany are paying from $3.50 to $7 per ton for them, and are 
has been called on by the government for suggestions as to and the crank pin may be sufficient to jar the whole en- working up about 50 tons a day. If they obtain the quan
its amendment; and has recommended a new law. I gine; and yet, if the engineer in endeavoring to take up tity of beets calculated upon,the product, under the new 

The old law, passed in 1871, makes railway companies re- : this lost motion, should accidentally overtighten the crank and improved process now in use in the rrew mill, will be 
sponsible for injuries received by their employes in all cases I pin boxes, the chances are that a broken crank pin or pit- about 550,000 pounds of raw sugar, 200,000 pounds of 
in which the injury cannot be proved to be chargeable to I man, and a knocked out cylinder head, will serve as an molasses, and 1,700 tons of pulp, which is now selling at the 

"acts of God" or the personal carelessness of tlre party in- illustration of the union which is apt to take place between factory to farmers at $1 per ton. It is stated that some of 
jured. The proprietors of mines, quarries, factories, and the crank pin and its boxes under such circumstances. the beets were allowed to remain in the ground too late in 
the like,.oD the contrary, are made responsible only when Many an apparently unaccountable break in a revolving the season, and thereby were somewhat deteriorated for pro

the injury is caused by the carelessness of the proprietor or shaft has occurred from a defective bearing. Heavy shaft- ducing sugar. This, with other defects in thc cultivation, 

his representatives. This restriction is held by Mr. Baare ing, carefully lined in hangers secured to the workshop ceil- will, it is said, be remedied the next season. 
to be unjust, and he accordingly proposes a law under ing, may for months run without any sign of heating ;  but a .. , • , .. 
which any person in the service of another shall have the pile of iron castings, or other heavy weight, unequally dis- AN INVENTION WANTED. 
right to claim damages for injuries received in such service posed on the floor overhead, may cause just sufficient de- In carrying out their laudable and highly promising efforts 
under any circumstances. The maximum damages to be flection to expose the revolving shaft to one of the most de- to introduce silk production as a domestic industry in this 
paid to a laborer are fixed at $125 a year. or two:thirds of structive strains, and cause one or more of the hanger bear- country, the Women's Silk Culture Association of the UUlted 
the usual yearly wages of a laborer. Men of higher grade, ings to heat. In machinery the wearing away of one of the State» have discovered the need of a suitab Le hand reel for 
in case of injury, are entitled to two-thirds their usual parts may subject another part to destructive strain, and it home use, and appeal to the inventi ve readers of the SCIEN-
yearly income. generally requires the exercise of experience and judgment TIFIC AMERICAN to supply the need. 

These payments, however, do not come out of the em- in the construction and handling of the machinery, in order The economical production of cocoons is no longer a prob. 
ployer's pocket. They are to be met from the funds of an to prevent the harm. Many tons of coal have been wasted lem in this country. The worms thrive almost everywhere, 
insurance company, under the control of the German Em- and much wear and tear of belts and machinery caused by and in every community are women and children who have 
pire, but supported by premiums paid annually by the em- inattention to these defects. In steam engines especially plenty of unoccupied time which can be utilized easily and 
ployers, employes, and the community as a whole. the adjustment of the journal boxes requires close attention. pleasantly in the production of cocoons. But silk manufac. 

This arrangement. jf carried out, would bring the labor- The expansion of the journal by heat, the quality of the turers furnish no market for cocoons; they want reeled silk. 
ing classes into close dependence upon the government, and lubricant nsed, the condition of the bearing surfaces and The unwinding of the cocoons may be done in special estab
Chancellor Bismarck is credited with the expectation that it the amount of pressure they will be subjected to, exclusive lishments erected for the pnrpose; and were the silk grow. 
would go far to check socialistic agitation. To an out- of dust, speed of revolution, etc. , should be taken into ac- ers sufficiently numerous to supply the requisite cocoons, 
sider the plan seems iu no way calculated to increase the count. In all metal there is more or less elasticity, and such" filatures" would no doubt be provided, and so fur-
manliness or thrift of the laboring class of Germany. when one box of a journal is by means of its screw bolts .nish a market for the cocoons raised . 

.. , • , • drawn to the right position in regard to its journal, it should As yet, however, the silk growers are too few and too 
THE CORUNDU14 MINES, MACON COUNTY, N. C. also bear solidly on the other box, in order to maintain the scattered to support such establishments. Accordingly, it 

These mines are situated on the Sugar Fork River, a tribu: adjustment of the boxes to the journal; if this precaution is becomes necessary in the domestication of the silk industry 
tary of the Tennessee, nine miles from Franklin. They neglected, when the shaft is revolving the elasticity of the to provide a simple hand reel with which those who raise the 
are owned and worked by the Hampden Emery Company, screw bolts appears to act to cause an approach of the cocoons can also unwind them. The reel should be simple 
of Chester, Mass. A considerable part of the ore is roasted boxes, thereby squeeziug out the oil from bettween the bear- in construction. small and inexpensive; preferably of metal, 
for the pnrpose of more easily separating tile corundum ing surfaces and causing them to heat or grind. It appears as less liable tnan wood to be affected by atmospheric changes; 
from the accompanying rock. When sufficiently burned, that the continuous motion in one direction of one metal in and capable of turning off a warp answering the require
the ore is conveyed to the stamps. crushed, and carried by a close contact with another, tends to produce a still closer ments of marketable silk. 
stream of water into troughs to be washed. A portion of contact and finally a union of the metal surfaces; the lubri- Obviously a reel to meet the present demand will make for 
the ore is then jigged, the corundum settling on the bottom; cating oil, by preventing direct contact of the metal sur- it�elf a much wider demand; since many who are now pre
the lighter stuff, rising to the top, is skimmed off. The faces, opposes this tendency, and the use of Ihiers or equiva- vented from engaging in silk production by their inability 
richer ores are cleaned by simple washing. From the jigs lent means to prevent the improper approach of the journal to meet the demands of the trade for reeled silk, would doubt. 
the corundu m is placed on a drainer, and when sufficiently boxes, aids the oil in insinuating itself between the bearing less engage in the work if the proper reel were providE:'d. 
drained is takell to the loft, spread, dried, and sacked. The surfaces. It is surprising to watch the effect of a few min- Our silk manufacturers are now, in the infancy of the busi. 
corundum is then hauled sixty miles to Mt. Airy, a station utes' grinding of a journal in its bearing. We have seen a ness in this country, using $10,000,000 worth of raw silk a 
on the Charlotte and Atlanta Railroad. twenty-horse engine, under full pressure of steam, brought year. The association believe that the agricuIturiBts of the 

The first mine reaclwd is an open cut. It is situated on a almost to a standstill by the sudden grinding of one of the United States will ultimately produce. nay, must produce 
steep hill Side, about one hundred feet above the mill. The bearings of a shaft about two inches in diameter. It ap- this amount of raw silk, and more. They report that the 
vein, though quite irregular, appears to have a width of peared that the shaft would have twisted off sooner than industry is exciting a warm interest in all parts of the coun .. 
from three to four feet. revolve in the defective he�ring. • try, and that from every State in the Union there comes a 

The corundum in this vein is inclosed in that variety of ... , • • .. plea for the establishment of just such a home industry. The 
chlorite called ripidolite and jeffersite, associated with tremo- WORLD'S FAIR IN 1883. office of the association is at 1328 Chestnut street, Philadel . 
lite and spinel. Tbe corundum occurs in both cleavage and The matter having been pretty conclusively settled that phia. Intending inventors should communicate with }lrs. 
crystalline form, the crystals often having perfect termina- we are to have a world's fair in the city of New York or in John Lucas, President.. 
tions, while many are transparent and constitute the true its immediate vicinity in 

1883
, the next important thing to .. , • , .. 

Oriental sapphire, ruby, emerald, tOPltZ, etc. Among such be settled is the location for holding it. Death or" One or Nature'. Glutton ... " 
gems have been found an emerald weighing 3072' carats, and . A committee has this matter in charge, and at its weekly . The readers of the SCIENTIFIC AMERICAN will regret to 
a ruby weighing 10 carats. meetings they have placed before them various suggestio�s hear of the death of the frog Rana Pipen, whose portrait 

Two or three hundred yards south, and apparently on the as to available space �o be had for the purpose, and proPosl- 1 appeared in this paper of February 7. He was found by 
same vein, is another opening of about one hundred feet in tlOUS as to termH for Its occupancy. Mr. Dan. Beard, November 17, dead in the glass globe that 
length, from which about a one hundred tons of ore have The city of Brooklyn claims to have facilities superior to has been his home for nearly two years. The immediate 
been takeo. Lying on the east side and running parallel New York for the requirements of the Exhibition , and in I cause of his death is supposed to be indigestion caused by 
with this vein is a continuous vein of beautiful light gray some respects its claim seems to be well based. The Pros- the combined effects of supping upon two-thirds of a white corllndun in crystals, from the size of a goosequill to that of pect Park Commissioners have generously consented, we perch and resting all night under the steam heater. His 
the finest cambric needle. understand, to allow the Exhibition to be held within the loss will be mourned by a large circle of friends. 

'l'he corundum taken from this vein is so entirely free from limits of the park, which our Commissioners very properly 
RANA PIPEN'S MENU. foreign matter that it requires very little manipUlation to refuse to permit in Central Park, New York. 

h D ·1 B II ' f h' ·  ·h May, 14, one dozen" June bugs. " prepare it for use. . The following from t e at 11 u etm, 0 t IS CIty, ec oes 
At the top of the hill, and two or three hundred feet above the opinion of many of the leading citizens of both New 15, one full grown live mouse. 

the former is still another open cut, twelve feet wide and York and Brooklyn : " 19, one leopard frog, one-third smaller than Rana. 

fourteen deep. In portions of this vein are found large "If we are really to have another World's Fair," says the 24, large piece of meat. 
hipyramidal crystals similar to those from the Carnatics in editor of the Bulletin, "it seems to us Prospect Park, Brook- June 2, 9 A.M. , one full grown live mouse. 

the East Indies. This vein appears to have regular waIling lyn, all things considered, would be the best site that could " 2, 1 P.M. ,  " •• 

made up of tremolite, and carries corundum, spinel. and possibly be selected. True, the charter restricts the choice to " 5, one large piece of meat. 
nearly all the varieties of chlorite. Southwest of this and some location on Manhattan Island; but if everythmg is sat- July 18, one live mouse, full grown. 

probably on the same vein as the last, iR another mine which isfactory in other respects, It is presumed there would be no " 20, one young alligator. 

has been more extensively worked than any of the, others. difficulty in having that instrumeut modified accordingly . .. 27, one live mouse, full grown. 
" 29, • .. The vein is sixteen feet wide, and is uncovered for a distance The tender of the park is certainly a very generous one on " .. . of ten rods. The rock is so far decomposed that it can with· the part of our sister city, and its numerous advantages are ap- August 9, 

out difficulty be mined with a pick. parent. It would preserve our Central Park from invasion, September 17, one large brown bat. 
A tunnel is run in the center of this vein to a distance of and place at the disposal of the Commission' ample room 20, one craw fish. 

twenty feet; connected with this tunnel at the farther end and range enough' for every purpose of the Exhibition with- 21, two 
is a shaft eighteen feet in depth. This tunnel and shaft was out costmg them a dollar; and this, too, with excellent sew- 22, one " 

originally made for the purpose of drying the walls of the age and olher sanitary arrangements complete. With abun. 25, one live mouse, full grawn. 

vein before removal. It is now used as an oven for drying dant railroad facilities for the transportation of merchandise " 27, " Co 

and roasting the ore. Tbe varieties of chlorite associated and visitors, good roadways and carriage drives. and one of October 8, " . 

with the corundum contains water of crystallization and the finest boulevards in the world, we do not see what other • November 15, white perch. 
exfoliates when heated, rendering it more easy to sepa- locality can begin to compete with it. The Fair, there, " 17; dead. 
rate from the corundum. Since the first opening of this would also attract the vast multitude that in the course of ------.. -... , .. ... , ..... ------

mine more tban six hundred tons have been taken out, two the summer go to and from the near-by watering places on Convera-ent Squint. 

hundred tons of this since April 1, 1880. the sea shore; and that of itself is a basis of finanCial suc · Dr. C. A. Bucklin, in an article in the Medir.al Record, on 
.. , • , .. cess, it seems to us, which ought not to be overlooked." the cause and treatment of squint, expresses the · opinion 

1I0T JOURNALS. 
One of the most important cares of an engineer is to see 

to it that the various bearings of the machinery in his 
charge are smooth, of uniform surface, and rightly ad
justed. This apparently simple duty frequently requires 
the Ilxercise of his best judgment; it is not only necessary 
that the journal box surfaces be close to the journal, hut it 
it frequently just as necessary that the journal boxes be pre
vented from accidentally approaching closer to the journal. 

,. ..... 
Beet SUlI.'ar Making In Delaware. 

The new sugar mill of the Delaware Sugar Company, at 
River�ide, a sbort distance above Wilmmgton, has begun 
work. Last yenr the entire product of sugar beets in Dela
ware amounted to about 300 tons, but this season the com
pany expect to obtain from three to four thousand tons of 
better beets than last year. the cultivation having been bet· 
ter understood. The beets already delivered are testing 

that every sqUinting eye that is not due to paralysis of a 
muscle can be straightened. In convergent squint the use 
of one eye is usually lost; consequently its earliest symp
toms should receive prompt. attention. Dr. Bucklin has 
had the advantage of examining over two· hundred cases of 
squint, and illustrates his text with a few of the more JUte· 
resting ones to show the success that has attended the treat
ment which he therein recommends, . that of tenotomy, or 
division of the tendon of the abnormally shortened muscle. 
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AlUTEUR MECHANICS, 

HINTS ON MODEL MAKING. 
It is a simple matter for an experien ced instrument maker 

or machinist to produce a fine model with turned shafts, 
cut geari ng. true pulleys, and smooth working cams, but it 
is quite anotlJer thing for an inventor, without tools or ma
teria ls, to embody his ideas in a working model even though 
he may have a mechanical taste. 

It is fair to suppose that every mechanical inventor in 
these days of cheap machinery possesses some sort of a lathe, 
as tbese indbpensable machines are now made for prices 
w ithin the reach of alm')st any one. 

It is quite evident, from an inspection of the models of 
the Patent Office, that most inventors who undertake to 
make tbeir own models expend a great deal of labor with
out corresponding results. In the matter of  gearing, for 
instance, one will whittle his wheels i'1 wood, another will 
borrow his  gearing from some defunct clock, while still an
otber will pn rchase ready-made wheels from one of our well·· 
known firms making a business of furnishing parts of mo
dels. 

Of the three methods of obtaining the gearing the 
latter is undoubtedly the best, as all t hat is necessary to be 
done,  in case o f  the cast gear wheels, is to bore them and 
file up the teeth , and as the cut gear wheels are generally 
bored, the shaft may be fitted without fnrther work on the 
wheels. It is. however, seldom absolu tely necessary to use 
toothed gearing. as rotary motion may be readily trans
ferrerl by suitable friction wheels or by grooved or sprocket 
wheels and a round helt .  

Figs. 1 and 
2 

show a form o f  friction gearing which is  
both simple and effective. The larger' wheel i s  simply a disk 
of sheet brass havi ng rounded edges, and boss spun or sol
dered on ,  and a smaller wheel consists of two  swaged disks 
of stezl having their convex faces separated by a metal 
washer a little thinner than the large wheel. These three 
members are secured to a common boss by spinning the end 
of the boss partly over one  of  the  disks, as  shown in the 
sectional view, Fig. 

2
. This form of friction gearing is 

noiseless and runs strong enough for the requirements of 
almost any model. 

Figs. 3 and 4 show a form of sprocket wheel which is 
readily inade and is -almost as positive in its action as gear
ing. In this case the two wheels are alike ; they consist of 
disks of sheet metal nicked to a uniform depth from the 
edge, and the arms thus formed are bent alternately in op· 
posite directions, forming a groove for receiving the round 
belt used in transferring motion from one wheel to tbe 
otber. It is evident that a belt cannot slip on a wheel of 
this construction. 

Fig. 5 shows a form of friction gearing for transferring 
motion at right angles, anrl for impart ing a variable speed 
to a shaft from another shaft runn ing at a uniform rate. 
The large wheel in this instance is merely a plane disk of 
metal mounted in the manner already described. The 
smaller wheel is a grooved metal pulley surrounded by an 
elastic rub her ring. This is pressed with m ore or le"s force 
against the metallic disk, and its speed may be varied by 
m'oving it toward or away from the axis of the disk. 

As to  the matter o f  irregular motion usually imparted by 
cams, it is difficult to make a cam in the 
ordinary way with the milling maehine, 
and there appears no very simple way of 
cutt ing them from llolid ca"tings. There 
is. however, a simple way of building 1 .  them up from readily obtained materials. 

Fig. 
6 

shows a cam consisting of a cy
linder of brass or a short section of brass 
tubing provided with two heads and 
mounted on a shaft. The cam groove is 
laid out on this surface, and two parallel 
pieces of square brass wire are soldered 
to the surface of the cylinder, or fasten ed 
by me3ns of screws. They are placed 
uniformly distant throughout the entire 
circumference of the cylinder. 

Fig. 7 shows a cam tuilt up in the same 3 .  
way on the face of a disk. 

As to slrafts, the model maker may save 
himsel f much labor and expense by using 
Stuhb's steel for ElmaU shafts, and cold 
rolled iron for larger ones. Either the 
steel or iron may be bought in one and 
three foot lengths. 

Almost anything in the way of part s of 
models may be purchased ready for IIse, so 
that all the inventor need do is to com
bine them and mount them on a suitable 
frame ; but even so simple a matter as a 
woodE:'n frame for a model sometimes 
pl'oves troublesome. 

The small tenons and mortises are diffl
cult to make, and the frame to be strong 
enough. to bear handling . must be made so 
heavy as to be entirely out of proportion . A simple and 
e�sy method of securing the joints of  small frames is to 
damp the parts in the position they .are to occupy in rela
ti()n to each oi\ler, and .then dril l ,  with a . sharp twist drill, 
two holeR through Qne piece from side to side and into the 
end of the . abutting pieoe, then 

'
inserting t wo bard wood 

pins, having previously cont ed them with glue. This 
makes It joint far stronger than the mortise and tenon, and 
it is very quickly done. . M. 

$ tirutifit !mrritatt. 
PROFESSOR HENRY'S BIG MAGNET. 

In tbe course of his pioneer work in the investigation of 
electro-magnetic action,  William Sturgeon, of London, dis
covered in 

1825 
that soft iron could be rendered temporarily 

magnetic by surrounding it with a coil of conducting wire 
connected with a battery. As the result of this discovery 
he made the first step toward the eonstruction of an elec
tro-magnet. He ben t  a piece of iron wire into the form of 
a horseshoe, insulated it by a eoating of varnish, and then 

PROFESSOR HENRY'S BIG MAGNET. 

wound it with copper wire spirally, the spirais being widely 
separated, so that the current would be compelled to pass 
\ound and round the iron eore. When the current was on 
the wire the core was found to lle magnetic ; when off, the 
core was not magnetic. 

Professor Henry took up the discovery at this point. and 
carried it an i mportant step further. He wound the copper 
wire with insulating silk, making it possible to cover the 
core uf the n,agnet with a much grel,tter length of wire in 
closely wound coils, and also to lay on coil above coil. The 
compound helix so made developed great power, the snme 
battery yielding with it a hundred times as much magnetic 

5. 

TRANSMITTING AND CONVERTING MOTION. 

power as could be obtained with Sturgeon 's arrang-ement. 
The first magnet on this principle was used by Professor 
Henry in 

1828
. It con sisted of an iron bar two inehes 
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Henry was called to the chair of Natural Philosophy in the 
College of New Jersey, at Princeton. Here he made two 
larger magpets for use in his jnvesl igations. One weighing 59% 

pounds, and capable of sustaining 
2

,
063 

pounds, is now 
in tbe cabinet of Yale College. The other, made in 

1833
, 

weighed 
100 

pounds, and could support 
3

,
500 

pounds. It 
was many years before any magnet approaching this in 
power was constructed. 

Throu�h the courtesy of Mr. R. H. Rose, photographer at 
Prin ceton, and by permission of Professor Schanck, of the 
College of New Jersey, we are enabled to present an exact 
likeness of this historic instrument,  as hung in the frame 
by which the inventor tested its strength. The magnet is 
deposited in the hall of the School of Science, one of the  col 
lege buildings erected by the munificence of the late John 
C. Green. The coil at  the right of tbe engraving represents 
the original silk-covered ribbon coil used by Profe;;sor Henry 
in his experiments on induction. Tbe wire and battery at 
the left are modern, to show by contrast tbe improvement 
since made in the means for electrical investigation. 

In the middle  of tbe foregrouud is one of  the pole-changers 
made and used by the professor. He was accustomed to de
light himself and his classes with this by changing the polar
ity of the big magnet so quickly that a twenty-eight pou nd 
armature could not fal l off, but was freed and reattracted to 
its place with a sharp snap. 

• j I I . 
Dr. C. o. Crosby. 

A characteristically American inventor, Dr. C. O. Crosby, 
died in Brooklyn, November 15. 

Dr. Crosby was born in Si msbury, Conn . ,  and for a num
ber oryears practiced dentistry in New Haven. His na
tural bent was rather for inven tion, to which he early gave 
his attention . In connection witb Henry Kellogg, of  New 
Haven, he invented a machine for making ruffles and another 
for making pointed tape trimming, creati l lg there by a new 
i ndustry from which he acquired a com;iderable fortune. 
Later he  invented a machine for making fish hooks, a marvel 
of ingenuity ; and afterwards a machine for making needles. 
These two formed the basis of a large business sti ll carried 
on in New Haven. A machine for making pins was another 
of his notable in ventions. Others were, a machine for 
making shoes, a machine for making tatting, and a machine 
for making cigarettes ; all giving evidence of his wonderful 
versatility and inventive genius. 

. «  . . .. 
FROM the in quiries conducted by Prof. Hermann Cohn ,  

of  Breslau, since 
1865

, it appears that short-sightedness i s  
rarely or  never born with those subject to it, and  i s  almost 
always the result of strains sustained by the eye during 
study in early youth. Myopia, as it is called , is  seldom 
found among pupils of village schools, and its frequency 
increases in proportion to the demand made upon the eye 
in higher schools and in colleges. A better construction of 
school desks, an improved typography of text books, and a 
sufficient lighting of class rooms, are the remedies proposed 
to abate this malady. 

----�.�' •• HI�. __ ----------

One Hundred BU8hels of' Shelled Corn to the Acre. 
Mr. Nathan G. Pierce tells the American Oultivator how 

he raises 
100 

bushels of shelled corn to the acre, having ac
complished that feat for the second time 
this year. He nses for seed an eight
rowed corn which he has improved by 
careful selection, and believes it to be a 
good variety to raise in that locality, or, 
in fact, anywhere between Virginia and 
the Canada lin e, or east of the Alleghany 
Mountains. 

The ground selected for planting was a 
good piece of gravelly loam. It was well 
plowed last spring, about the first of May, 
harrowed, treated to a broadcast applica
tion of 

900 
pounds fertilizer to the acre ; 

again harrowed faitbfully, rendering the 
land fine and mellow ; rows marked three 
feet apart, a small amount of fertilizer 
scattered to each row. May 1 0th,  three 
kp.rnels of eorn planted in each hill ,  two 
feet apart in tbe rows ; cultivated and hoed 
four times, allowing no weeds to grow ; 
passed through the entire piece, cutting 
each hill down to two stalks :  every 
sucker in each hill cut throughout the 
field. 

During the entire period of growth 
through the season the field was f'tosely 
watched, every weed pulled and every 
ear of smut cut out. At the proper' t ima. 
after the corn had become hard, it was 
cut. bound in bundles, and stnoked. 
When dry it was drawn into the barn , 
where, with the assistance of a hireo 
man, the corn was husked, weighed as 
husked, and fuunQ to yield 

110 
bushels of 

shelled corn tn the acre, allowing seventy-five pounds of 
ears to equal one bushel of shelled eorn. 

square and twenty inches long. bent. of course, into the WHEN, says the Polyt. Notizblatt, a few drops of ethllr or 
form of a U or horseshoe, aor! wound with 540 feet of insu- alcohol are let fall upon a paper equally moistened with 
lated copper wire in n ine  coils .  The keepE:'r weig;hed seven cadmium and iodide starch solution, a,nd the volatile liquidR 
pounds, the core twenty-one pounds, and its  lifting power are set on fire, the paper will be found, after their eva, 
was 

750 
ponnds. poration, to be turned blue, owing to the formation of 

This magnet was used at Albany. In 
1832 

Professor ozone. 
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llItl'ROVED CAB COlTrLING. 

We give an engraving of a n ovel car coupling, which is 
automatic in i ts  action, and is almost as simple as the com
mon link and draw bar. It seems well adapted to freight 
cars, and may be used with advantage on passenger cars. 
The link or coupler consists of a bar of iron having' in each 
end mortises, in which are pivoted the 
arUls of drop bolts, which extend through 
a mortise in the middle of the bar. These 
bolts have large square beads fitfed to 
corresponding recesses in the draw head. 
The lower part of tbe bolt drops into a slot 
in the lower part of the draw head. 

In tbe operation of coupling the cars the 
pivoted arm of the bolt acts as a guide to 
the link,and at tbe same time raises-the bolt 
so that it enters the end of the draw head 
readily. When the link bas entered the 
draw head far enough the binged pin 
d rops into its place and the coupling is 
secure. 

To releasc the coupling, the hinged pin 
is raised by means of a short lever on thE.' 
inner end of a rock shaft, which extends 
to the side of the car. Here the rock 
shaft is provided with a hand lever, by 
means of which the coupling may be 
operated. The hand lever is provided 
w ith a ratchet arrangement  by which the 
uncoupling lever may be held in position 
to prevent the coupling from acting. 

Fig. 1 shows the draw head in section, 
and gives the position of the link and of the uncoupling 
lever. Fig. 2 is a perspective view of the link detached 
from the draw head. 

It will be noticed that no springs or parts liable to get 
out of repair are used in this coupling. The inventor pro
vides a pin with a square head, which may be used in this 
araw head in connection with an ordinary link. 

We are informed that this coupling is in practical use 
on one of our principal railroads, and that it is indorsed hy 
eminent railway engineers. 

The invention has been patented by Mr. J. C. Cope. Dr. 
Fred Vernetti, of Montgomery City, Mo. , is agent. 

.. . . . .. 
'rest of the MIssiSSippi Outlet. 

The Dominion line steamer Montreal, bound for Liver
pool , passed tbe jetties November 17, with the largest cargo 
ever taken from New Orleans. It consisted of 

6
,
669 

bales 
of cotton, 42,658 bushels of corn , and 

2
,
000 

packages of mis
cellaneous cargo, the total being equivalent in bulk to 

9
,
565 

bales of cotton. 

NEW REFERENCE INDEX. 
The engraving shows areference index for dictionaries, 

d irectories, catalogues, Bibles, blank books, and · all other 
books of reference. 

With this index applied to a dictionary, directory, or any 
book alphabetically arranged, the initial letters of the entire 
alphabet are constantly visible, so that, whether the book 
is lying on either side or op�n at any page, the student 
can turn to any letter by a single motion. 

As shown in the engraving notches are cut in the edges 
of the leaves so as to expose a small portio!] of the page on 
which each letter begins. On the surface thus exposed is 
pasted a facing of th in  leather bearing the initial letter . .  
The notches from A to M are cut toward the front, and 
from N to Z toward the back cover, thus forming two 
series. Now, when the book is lying on either side, the let-

I
I 

ters in the upper series. being closed downward, are hid, . 
and when open at any place except between M and N, a por· 
tion of either one or the other series is bid. To obviate this 
difficulty and make the iudex perfect, each letter of tbe first 
series is duplicated on the margin of the front cover and on 
the margin of each leaf through to the notch containing the 
same letter. The letters on the leather facings or " pasters" in  
the  notches are called primaries, and  the marginal letters o n  
the covers and leaves secondaries ; and as wil l  be readily seen , 
each secondary is directly opposite its corresponding pri
mary. The primaries of the second series are 
duplicated in the same manner by seconda
ries on the back cover and leaves. If the book 
is lying with front cover up, and it is desired to 
turn to any word beginning with C, pass the 
finger under that letter on the cov�r into the notch 
under it, and the book is opened instantly to the 
position of the open volume in the cut. Here 
the primaries from D to M are still hid, but 
the corresponding secondaries are seen on 
the margin, each indicating tbat the notch direct
ly under it contains the same letter, and the 
book is opened to any of them in the same 
manner as it was to C. Suppose now that the 
book is lying open in the position shown in the 
cut, and it is desired to open it to any of the ex
posed primaries, place the thumb on the pri
mary, then grasping the adjacent cover or 
leaves with the fingers, and tbe book is in
stantly opened to that letter. 

In indexing Bibles, pasters bearing abbr.evia- . 
tions of the books are employed, and only the 
primary feature is applied, since so many 
notches are necessary that the secondary fea-

J titutifit �mttitau. 
ture i s  impracticable. The notches are colored with any 
desirable color, and the pasters commonly used are of black 
leather, with the letter or abbreviation in gold, so that the 
index proves an ornamentatiou rather than a blemish to 
the book. It is the only index ever devised that applies to 
the class of books above mentioned. It saves one half the 

COFE'S CAR COUFLING. 

37 1 . 
corn starch, cracked wheat, or any dry sub�tance that it 
may be desired to have in packages of uniform weight. 
They are made of different sizes, according to tbe work to 
be done, so tbat they will weigh from one pound to twenty 
bushels at a time. The twenty bushel scale will weigh 
at the rate of three thousand bushels an h our. The 

weigh ing is effected pound for pound, 
according to the weights shown on the 
scale beam, so that it is absolutely impos· 
sible for the machine to make a mistake, 
and it can onlY 'be operated by delivering 
the exact weight which it has been ad
justed to give. At tbe Institute Fair .it 
has been rulming for the purpose of show
ing its operation with cup elevat.ors, wbich 
deliver the grain in a continuous stream 
into the scale ; each time the receptacle 
in the scale has received the required 
wpight, the grain is quickly tipped 
out, and the filling again commences, 
but as the grain is tipped out an 
automatic register records the fact, so 
that the work done for any particular 
length of time may always be known by 
a glance at the register. The machine is 
so simple in its details tbat it cannot 
possibly get out of order with any ordi
nary use, and it cannot make a mistake in 
giving exact weight and a true count. 

In the same section in which the auto
matic scale is shown may also be seen the 
pneumatic grain elevator paten ted by Mr. 

time now used in thumbing books of reference, and 
outlast the biuding even of a leather-bound volume. 

will J. B. Stoner. This is worked by an exhaust, and, while it 
dries, cools, and cleans the grain, does away with all shov
eling, saving four-fifths of the cost of that item, and will 
reduce the cost of ann ual insurance one per cent, from tbe 
fact that n o  machinery need be lotated in the warehou�e, 

All communications in regard to this invention should be 
addressed to C. H. Denison's Index Office, 

28 
Bond street, 

New York City. 
• •  1' • 

THE STONER AlTTOMATIC SCALE. 
Among the ingenious devices which have been attracting 

public attention at the American Institute Fair this year, 
the Stoner automatic scale, an illustrafoi.on of wh�ch is here 

THE SoTONER AlTT(}MATl C  strALE, 
given, deserves especial -attention. It is made under two 
patents granted 1 0  J. B. Stoner, August 12, 1878, and June 1 ,  
1 880. These scales are intended for use in warehouses, 
mills, an d stores, or for putting up packages of flour, spice, 

C. H. DENISON'S REFERENCE INDEX. 

so Ithere can be no fire from friction. It will also largely 
reduce the cost of warehouse building, as, with this system, 
no heavy framework is needed to bear heavy machinery. 

For particulars in regard to both the above invE.'ntions ap
ply to or address E. L. Hayes, 243 Broadway, New York. 
These iuventions h ave also been patented in Canada,. Eng
land, France, Germany, and Belgium . 

RECENT INVENTIONS. 
Mr. Alonzo J. Simmons, of Pan a, Ill . ,  bas patented a 

novel mechanical movement for converting a rotary into a 
rectilinear reciprocating motion ; and it consists in the com
bination of a shaft carrying a pinion with a peculiarly formed 
sliding block con tained in a housing within which the block 
slides. This block is formed with an oblong groove and an 
e longated or elliptical gear on one side, with which the 
pinion engages, and with a straight groove on the other, 
.which receives the tongue of another sliding block, which 
is connected to the object to be reciprocated, whereby a ro
tation of t he sbaft gives to the fi rst sliding block a four mo
tioned sliding action, and this in turn transmits a rectilinear 
sliding action to the second block. 

An improved steam cooker, which is simple and in which 
any kind of food can be cooked thoroughly and rapidly, 
has been patented by Elizaheth Gallaher. of Bradford, Pa. 

An improved poli,hing machine has been paten ted by Mr. 
Mervin R. Ohase, of Warren, R. 1. The object of this in
vention is to feed the polishing powder to and distrihute 
it upon the polishing surfaces, to render the polish ing  sur· 
faces by their construction and the peculiarly prepared po
lishing powder used upon them thoroughly pliable, pressing 
the polishing powder eyenly upon all parts of the surfaces 
to be polished. The machine consists of two disks of yield
ing material having radial grooves in their adjacent faces. 
The polishing powder, which consists of polishing material 
and sawdust of cork is introduced through the center of the 
disks by means of a hollow shaft. The kn ives or other ob
jects to be poli�hed are introduced between the two disks. 

Mr_ Will iam C. Marl', of Onawa, Ia. , has patented an im
proved revolving scraper mounted upon wheels, which is so 
constructed that it may be operated and controlled by a per

son riding upon it or walking in i ts  rear. 
A g lass ball trap with an automatically revolv

ing arm and throwing spring has been patented 
by MesBrs. James Kerstetter and John Fagley, 
of Kribb's Farm, Pa. The invention consists of 
a clockwork arrangement by which the arm and 
throwing spring are constant ly revolved. 

Mr. Edward Clark, of Brooklyn, N. Y. , has 
patented a.n apparatus for recovering the sul
phuric acid from the sludge acid from oil re
fineries in such a manner as to prevent Illly un· 
pleasant or unhealthy odor from escapinp-, and at 
the same time obtain a sulphuric acid suffieiently 
pure for use in manufacturing superphosphates 
f.nd analogous uses. 

Mr. Carl Bush, of New York city, baR patented 
an improved clay digger which consists in a 
blade or land side of a plow provided with a 
flange at the bottom edge and detachable mould 
board at the rear edge, to which blade a beam ann 
a handle united at their lower ends are attached' 
in such a manner as to form a runner which 
passes over the surface of the ground while the 
other parts cut into the ground. 
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Reding 01" Civil Engineer8. 
The 28th annual meeting of the American Society of Civil 

Engineers, adjourned from November 8, was resumed in this 
city, November 17. 

The day's programme embraced the reading and discussion 
of the annual report of the secretary, John Bogart ; a lunch 
at the office of the Engineer of the New York and Brooklyn 
Bridge, followed by an inspection of the plans of the bridge 
and the superstructure ; a visit to the buildings of the West
ern Union Telegraph Company and the Equitable Life As
surance Company ; an exhibition of the electric light in the 
last· named building ; a ride in a tugboat around the Battery ; 
a visit to the Erie Rai�road elevator in Jersey City; a visit 
to the Hudson River Tunnel, and an evening meeting at the 
house, in Twentieth street. 

The society lost by death during the year nine members : 
as follow s :  Thomas A. Emmet, John C. Thompson, I. M. 
St. Jehn, Max Hyarlsberg, George W. Edge, Thomas S. 
Hardel, James A. Hayward, William H. Greenwood, and 
Arthur L. Ford. 

At the evening meeting Mr. Craes, from a special commit
tee appointed to collect data concerning the measurement of 
the flow of streams in times of freshets, made a brief report, 
in which he stated that the committee had received but few 
responses to their inquiries. Mr. O. Chanute said the prob
lem presented to the engineer was how to increase the rain
fall over that country known as the American. Desert, in 
which the soil is abundantly rich to produce cereals, but 
where they could not now be grown on account of a lack of 
sufficient rainfall. Mr. Craes read an interesting paper pre
pared by Frederick S. Odell on the sewerage system of 
Memphis. 

.. .  I a  • 
THE NATIONAL ACADEMY OF SCIENCES. 

The fall meeting of the National Academy of Sciences 
closed on Friday, November 19� 

Thursday's session began with the reading of two papers 
by Prof. S. P. Langley, " On the Thermal Balance " and 
" On the Measurement of .Radiant Energy. " In the first, 
Prof. Langley described at length the new instrument for 
measuring radiant energy, first made public some months 
ago. After nearly a year's experimenting he was able to 
present to the Acad!lmy a practically perfect instrument. 
In using the thermal balance a relatively powerful battery 
is employed, and the feeble radiant energy acts, not by its 
own weak force, as in the thermopi le, but by controlling 
this great battery power, just as a weak human hand might 
control enormously greater power than its own when laid 
on tbe thruttle valve of a steam engine. The thermal bal
ance consists essentially of t wo series of delicate strips of ex
cessively tbin steel, platinum, or palladium, through which 
two equal currents pass. These opposite currents meet in a 
galvanometer, whose needle, pushed in opposite way s  by 
two equally powerful forces, remains motionless. Warm
ing one of the sets of strips by an almost inconceivably small 
amount would, it was shown ,  diminish the flow of elec
tricity tbrough the strips so warmed and alter the index. As 
little change as a fi fty·thousandth part of a Fahrenheit de
gree could be thus detected, and what was important, the 
instrument was not only far more sensitive than the thermo
pile, but far more prompt and very precise. 

Important applications of the new instrument in determin
ing the distribution of heat in the solar spectrum were de
scribed in Prof. Langley's second paper. As is well known , 
in the spectrum formed by a prism the rays are unequally 
distributed, and part of the heat is absorbed by the material 
composing the prism, so that the distribution of heat in tbe 
spectrum affords no true test of the heating power of the 
differently colored rays. 

. In the pure spectrum of the reflecting grating, on the other 
hand, the rays are so dispersed as to make it pract ically im
possible, with the instruments hitherto at command, to ex
actly measure their energy. For many years Dr. John W. 
Draper has held that the alleged threefold character of the 
sular beam as commonly taught, and �upposed to be proved 
by the curves of heat, light, and actinic energy in the pris
matic spectrum, was not true, the two halves of the spec
trum divided by the ray of medium wave lengtb being equal 
in energy. The complete experimental demonstration of 
Dr. Draper's position has been made possible by the thermal 
balance. 

The exact conclusion of the research undertaken by him 
must, Prof. Langley said, be deferred. It was now clear, 
bowever, that tbe curves representing the dIstribution of 
heat and light in the spectrum were substantially coincident, 
and the statements of eminent European authorities, who 
had taken too little account of American men of SCience, as 
represented by such names as those of Rutherfurd and Dra
per, must be modified. 

Prof. Elias Loomis, of Yale, followed witb a report of his 
investigations respecting the " causes which determine the 
progres5ive movement of storms," the principal results of 
the investigation being as follows : 

(1 . )  Tbe lowest latitude in which a cyclone center has been 
formed near the West India Islands is 10°, and the lowest 
latitude in the neighborhood of Southern Asia is 6°. Violent 
squalls and fresh gales of wind have, however, been en·  
countered directly under the equator. (2.) The ordinary 
course of tropical hurricanes is toward the west-n orthwest. 
In a few cases they seem to have advanced toward a point 
a little south of west, and in a few cases their course has 
been almost exactly toward the north. (8.) Tropical hurri
canes are invariably accompanied by a violent fall of rain. 
This rainfall is never less than 5 inches in 24 hours for a 
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portion of the track, and frequently it exceeds 10 inches in 
24 hours_ (4. ) Tropical storms �re generally preceded by a 
northerly wind, and after the passage of the low center 
wind generally veers to the soutbeast at stations near the 
center, and the southerly wind, which follows the low cen
ter, is· generally stronger than tbe nortberly wind which 
preceded it.  

" This fact appears to suggest the explanation of the ori
gin of the cyclon e and the direction of its progressive move
ment. The prevalent direction of the wind in the neighbor
hood of the West India Islanns is from the northeast. Oc
casionally a strong wind sets in from a southerly quarter. 
The interference of these winds with each other gives rise 
to a gyration, and a fall of rain sometimes results. When 
rain commences the latent heat which is liberated causes an 
inflow of wind from all quarters, by which the rainfall is In
creased ; and since the winds are deflected by the rotation of 
the earth, an area of low pressure is produced and the force 
of the winds will ue maintained as long as the rainfall con
tinues. The effect of  this strong wind from the south is  to 
transport the low center in a northerly direction, and by the 
combined action of the south wind and the normal wind 
from the northeast the center of low pressure is usually car
ried in a direction between the north and the west. " 

An important improvement in the Sprengel air pump was 
described by Prof. O. N. Rood, of Columbia College. After 
cutting off certain sources of leakage into the apparatus by 
means of mercury traps, he obtained a vacuum of one-sixty 
millionth of air atmosphere. Still finer results were ob
tained after the adoption of devices for withdrawing the 
moisture contained in the mercury used. In conclusion, 
Prof. Rood said that he had obtained vacua as high as the 
ninety-four.millionth of an atmosphere in some of his ex
periments, and in one had gone as high as one one-hundred
and-ten-millionth. There was no reason wby higher results 
even than these should not be obtained, as it was merely a 
question of making the pump perfectly tight and excluding 
moisture. Prqf. Crookes, of London, who bas experimented 
in this airection, has reported his highest result as one
twenty-millionth of an atmosphere, and in France a di8tin
guished experimentalist had recorded a va.;uum of one
seventeen· million tho 

Prof. Jobn S. Newberry, of Columbia School of Mines, 
read two papers, one on the " Antimony Mines of Southern 
Utab ,"  the other on ,. Deposits of Crystalline Ores in Utah . "  
Prof. Newberry regards Utah a s  one of the great mineral 
regions in the United States, and her mines of iron, coal , and 
antimony, to say nothing of the precio1ls metals, as at no  
very remote date to attract an immense influx of population. 
He has prepared maps and a geological description of the 
iron, coal, and antimony deposits of the region south of 
Salt Lake, which were employed in illustrating his memoirs 
�m these subjects, and are among the first accurate contribu
tions to the geological knowledge of a tract of country 
whose mineral resources entitle it to rank as a profitable 
field for mining enterprise and capital. 

The aggregate of iron in Utah he described as such as to 
throw into the shade all other known deposits in this coun
try. He bad seen enough lying loose during his short tour 
in the southern section of that Territory to keep all tbe 
foundries in the United States in operation for a hundred 
years. One of the most striking iron deposits upon which 
his eye had ever rested consisted of a group of hills, from 
1,000 to 2,000 feet high , which were penetrated to a great 
depth with parallel veins of iron ore. As one crosses t h e  
valley o f  which these eminences formed a local boundary, 
they are identifiable from a distance of five or six miles as 
masses of metal .  . The type of metal was the magnetite, 
whose inky bIiwkness of color gave the range the appear· 
ance of mountains of coal . One of these hills rose to a 
greater height than the rest, and in this the iron axis was 
disposed in strata as exactly parallel to each other as lines 
could be drawn upon the blackboard. While the prevalen t 
ore in this region was magnetite, it was, nevertheless, inter
spersed with abundant masses of hematite ; and there were 
many points wbere the two were intimately intermixed and 
blended. As one journeyed from point to point in this re
gion the  surface was found to be strewn with bowlders 
and broken masses of iron. He remembered such a mass 
about twelve or fifteen miles south of Iron C I ty, which was 
1,000 feet long by 500 broad and 200 feet high-a vast castel· 
lated crag of black magnetite. 

Anywhere one might pick up vast masses of n atural lode
stone. The variety of structure was also surprising. Here 
was a mass as solid as cast iron ; near by was a mass tbat 
was soft, decomposed, and stained blood·red. Withm si� 
to ten miles of this va�t deposit of iron was an abundance 
of the best of coal to work it, so tbat one could stand on the 
brink of an iron hill and look down upon coal enough to 
convert It. 

The 'first paper of the last day was a brief but important 
one by Prof. Henry Draper, on the " Photographing of the 
Nebulre in Orion. " After distributing copies of photo
graphs taken by him, Prof. Draper said : The gaseous 
nebulre are bodies of interest because they may be regarded 
as representing an early stage in the genesis of stellar or 
solar systems. Matter appears to exist in them in a simple 
form, as indicated by their simple spectrum of three or fonr 
lines. It is desirable, therefore, to ascertain what changes 
oCeur in the nebulre, and determine, if possible, the laws 
regulating their internal movements. Drawings by hand 
have been made of some of  the nebulre, and especially of the 
nebulre in Orion, for upwards of 200 years. But drawings 
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are open to the objection that fancy or liilis may distort the 
picture, and it is therefore d ifficult to depend on the result ,  
and to compare the drawing of one man with that of 
another. To apply photography to depicting the nebulre is 
difficult, because these bodies are very faint, and, of course, 
owing to the earth's motion and other causes they seem not 
to be at rest. 'fhey require a large telescope of special con
struction, and it must be driven by clock·work with the 
greatest precision. All sucb difficulties as those arising 
from refraction,  flexure of the telescope tube, slip of loose 
bearings, atmospheric tremor, w ind, irregularities of clock
work, foggy or yellow state of the air, have to be encoun
tered. The photographic exposure needed is only an hour, 
and a slip or movement of a very small fraction of an inch 
is easily seen in the photograph when it is subjected to a 
magnifier. 

In taking the photographs Prof. Draper used a triple 
achromatic objective of 11 inches aperture made hy Clark & 
Sons, according to the plan of Mr. Rutherful'd, for correct
ing the rays especially for photography. This telescope 
was mounted on an equatorial stand and driven by a clock 
made by Prof. Draper. 'fhe photographic plates were bro
mo-gelatine and about eight times as sensitive as the wet col
lodion formerly employed. Having described the photo
graphs, Prof. Draper remarken that a series of photographs 
taken at different seasons and in different years would make 
it possible to determine with wme precision what changes, 
if any, are taking place in the nebulre. 

Prof. George F. Baker read a paper on " Condensers of 
High Potentiality, "  in which he described their construction 
and use. In me9suring the insula1 ion resistance of an un
derground cable about a year ago, a mica condenser, made 
by Elliot Brothers, of London, was used ; the condenser was 
perforated by a potential of less than 200 volts. Corre
spondence with the makers showed that higher potential 
than 100 volts was never used on condensers in England. 
That potential produced no current through three and one· 
half miles of the cable insulation on a Thomson galvano. 
meter of 5.011 ohms resistance ; .and even 1, 000 cells (of 700 
volts electromotive force) I!,'ave a deflection of only 85 scale 
divisions. Hence a condenser was constructed, insulated 
wit:.. the exceptionally high insulating material of the cable. 
This was found to stand the electromotive  force of the 
1 , 000 cells w ithout difficulty. This insulating material, 
essentially a mixture of beeswax and rosin, therefore, has 
the first requirement-low specific inductive capacity-in a 
high degree. Paraffine, used to adulterate the beeswax, 
prevented high insulation ; this was obtained only by using 
pure beeswax. 

Desiring to use a condenser, upon the secondary wire of 
an iuduction coil giving a ten to fifteen inch spark, for the 
purpose of spectrum photography, Dr. HenrY. Draper sug
gested trial of one of the above condensers upon this circuit. 
This was constructed accordingly by R. P. Manly, of Phila· 
delphia, and contained about 809 fe.et of tin plate, insulated 
by sheets of blotting paper soaked in the cable composition. 
On trial it was found to work admirably. Using the alter· 
nating current of a Gramme machine upon the coil , 2,400 
sparks, three inches in length, were obtained from the COIl
denser, with a noise resembling the fusillade of m usketry. 
The potential here must be many thousands of volts ; and 
the perfect action of the condenser shows the insulation to 
possess the second requirement. 

There is no doubt that this form of condenser will replace 
entirely the· Leyden jar for charges of high potentiaL It is 
compact and always clean ; and it has the decided advantage 
that in case of its perforation it 'may be repaired by warm
ing the composition. The perforations are filled up by the 
semi-melted mass. The production of such a condenser 
seems to furnish a new and ready method for determining 
the electromotive force of magnetic machines-a method 
more convenient than most of the methods now in use. 

A paper on the " Ellipticity of the Earth, "  by C. S. Peirce, 
was presented by request of the Superintendent of the Coast 
Survey, and read by Prof. Langley. Prof. Peirce's observa
tions bave extended over a series of years, and have been 
conducted with appliances of extreme delicacy. Some of 
his conclusions are at variance with accepted doctrines. He 
finds, for example, that the correction hitherto made for the 
attraction of elevations is without actual foundation in fact. 
An island in the ocean, instead of making necessary a cor· 
rection for its elevation above the general level, 'is without 
sucb influence as has previously been supposed on the vi
bration of the pendulum ,  and the same principle applies to 
elevations of other descriptions. 

Lieutenant-Commander SigslJee's gravitating trap for col
lecting organisms at different depths was described by Prof. 
Agassiz, who also reviewed the more important results de
termined by its use. It was found that to the depth of 50 . 
fathoms the same organisms were taken as at the surface. 
The next 50 fathoms contained the same types, but tbe genera 
were less numerous. They counted 17 genera of pelagic or· 
!!:3nisms upon the immediate surface in one of these investi· 
gation s, but only 5 of them were brought up when the trap 
was let down to a depth of 100 fatboms. Prof. Agassiz con
cluded with a high compliment to the ingenmty of Com
mander Sigsbee, whose invention had surmounted so many 

of the difficulties connected with the study of submarine b i ·  

ology. 
He beliENed that the bodies of pelagic organisms 

brought up from 'great depth where tbe carcasses of animals 
that had perished of age or accident upon the surface, 'and 

had slowly settled to the bottom to furnish food for its l i v  
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ing hosts. It required from three to four days for a dead escape of air. In making cores for long pipes a twisted 
tunicate to sink to the depth of 1 , 000 fathoms. straw rope is first wound around an iron bar ; this is then 

The closing paper was by Prof. O. C. Marsh, " On the covered with a mixture of loam and horse dung, which is 
Brain and Spinal Cord of Some Extinct Reptiles. " Refer- swept into cylindrical form by being revolved against the 
ring to his previous paper on the same subject, and to the edge of a board , on which are cut tbe patterns of any in· 
brain development previously enounced by bim, Prof. terior rings or cbanges in size which are to be made in the 
Marsh cal led attention to the singular brain or brains of a pipe for each lengtb of a core. This gives a straw cor�, 
gigantic reptilian of the jurassic formation which he had re- tbrough which the gases generated by the liquid metal may 
cently examined. This immense animal, though 30 feet in freely escape. In some cases, also, when the designs are 
length, possessed a br<lin scarcely as large as that of an ordi· complicated, the cores themselves are made in halves and 
nary dog, as judged from the capacity of the brain cavity. placed togetber after being dried. 
But tbe most remarkable feature of its nervous system was The core making is, of course, directly dependent on the 
an immense enlargement of the spinal cord in tbe sacral re- pattern department, but the latter, as well as the irou foun · 
gion, where the bone was so excavated as to form an im· dry and forge shop, which are necessarily leading depart· 
mense vaulted receptacle, several times larger than the brain meuts of the business, are not shown iu detail in our illus· 
cavity. The sacrum consisted of four vertebrre, wbich were trations. 
well ossified and of great solidity, and witbin tbis was con- The brass foundry, wbich forms the center view on the 
tained, during the life of the animal, a posterior brain-if he first page, is a capacious, well lighted, and well ventilated 
might use the term-which was eight times as large as the building. The variety of valves, cocks, and fittiugs cast 

roborates his calculation' by sbowing that the ' beight at 
whicb meteoric matter becomes incandescent on approach· 
ing tbe earth is far beyond the distance heretofore assigned 
to it, and therefore there must be an atmosphere at that 
greater distance to produce the incandescence. He also 
accounts for the spectrum of the aurora . borealis, shpwing 
!!: marked coincidence with that of tbe zodiacal light by the 
theory that since tbe earth travels in the zodiacal n@bulosity 
from September to May, tbe  rarefied atm osphere beyond 
the earth's heavy envelope of air must absorb some of tbe 
constituent elements of the zodiacal nebulosity, and thus 
tbese elements make tbeir presence apparent in the spec. 
trum of the aurora, whicb phenomenon occurs in this rare
fied outer envelope. 

M. Landeur believes also that the difference between the 
observed acceleration of the moon's mean movement and that 
obtained by Crllculation on any of the previously advanced 
hypotheses, whicb is very marked, may be wholly ex· 
plained by the resistance of tbis nebulosity in the moon's 

encephalon. The point was of very curious interest, not here includes almost everything known to tbe trade in this movement. 
only as a fact of fossil  anatomy, but in respect to the p hysi· department, and yet a great proportion of the work, though ------...... 4H.HI_._-----
ological inferences that might be drawn from it, into which only in small pieces, is such as requires the greatest carc 
be did not propose to enter. It was so remarkable, indeed, and skill. 
tbat he took occasion to examine other examples of tbe same It is of prime importance in this work that the quality of 
species before accepting it as a general fact of extensive ap· the brass should be especially adapted to tbe uses for which 
plication. Upon recurring to some younger specimens of the goods are designed, and in tbis particular the long ex· 
tbe same gigantic saurian, he was enabled to verify tbe ex· perience and great variety of goods made by this company 
istence of the cavity in every instance, and to prove that sa· bave been of great value. It is evident, for instauce, that 
cral enlargement of tbe cord in extinct reptilians was an ex· for engine work, and in many of the uses for wbich brass is 
traordinary fact. If it had appeareu in a single instance, it required in steam fittings, a much tougher article is called 
must, of course, bave been regarded liS a phenomenon due for tban in cases where the pressure would be greatly ligbter 
to injury or disease ; but in all cases since bis attention was or the wear far less severe. The ordi nary commercial brass 
attracted to the point by this enormous creature he had consists of two parts by weight of copper and one of zinc, 
found the posterior cavity in extinct reptiles. tbough the proportions vary according to tbe experience of 

Tbere was notbing analogous to this sacral enlargement, founders and the work in hand. A small percentage of lead 
Prof. Marsh coutinued, in existing vertebrates. The aurphiax is sometimes used, and this diminishes the ductil ity and in· 
had absolutely no  brain-that is, no cerebral enlargeme.nt of creases thft hardness, so that it can with greater facility be 
the cord at thc anterior extremity, but there was no enlarge- worked on the lathe. A tough brass for engine work is 
ment of the spinal cavity at the sacrum which answered to composed of twenty parts of copper to three of zinc and 
what he had observed in extinct species. He would not three of tin ; while for heavy bearings a brass is made of 
take the time of his colleagues by drawing any conclusions thirty-two parts of copper to one of zinc and five of tiB. 
from tbe facts he had stated. Prof. Rood inquired if the Zinc, wbich is a good deal cheaper than the other elements, 
sacral enlargement was in such a position as to furnish a melts more quickly, and, if care be not taken, will burn off 
point of origm for the nerves of the leg. Prof. Marsh reo more or less before tbe metal is ready to pour. 
plied that such was tbe case, and that the creature had very The different components of the alloy which it is proposed 
powerful hind legs. But the fore legs were equally strong, to make are put together by weigbt in the crucibles, the fur-
and there was no corresponding enlargement. naces in which the latter are placed are shown in the center . 

.. � . .  • At the sides are the workmen preparing the moulds, and 
AMERICAN INDUSTRIES.-No. 62. between them and the furnaces are the flasks containing the 

THE MANUFACTURE OF STEAM, GAS, AND WATER FITTINGS, moulds into wbicb tbe melted metal is to be poured. The 
TOOLS, ETC. most of the copper used comes from the Lake Superior re-

The vast quantities and almost infinite variety of goods gion, which furnishes tbe best quality, and many of the 
now required in this department, apart from the plain alloys made here have stood the test of the severest use in 
piping and other staple articles, render it especially appro· proof of their adapt.ation to the purposes designed. 
priate tbat the making of these more difficult parts should Tbe brass finishing room, sbown in one of the views. is 
constitute a branch of business by itself. The manufacture fitted up with a great variety of improved machinery. There 
of cocks, val ves, couplings, stops, etc. , covers an almost is a great deal of latbe work here, and there are many ma· l· 
endless assortment of varying patterns, and these, with the chines especially adapted for rapid finishing on goods of 
fittings and collateral articles, require an extensive variety which tbe company make large quantities. Here the gauges 
of especially contrived tools and appliances, as well as tbe and gauge cocks are fitted up, and the different styles of 

'J'he Sense of" Colors, 

At the recent meeting of the French Association for the 
Advancement of Science , M. Charpentier, of Nancy, read 
a paper in which he propounded the somewhat novel theory 
that the sense of l ight and that of colors are indepelJdent. 
Since white light is the sum total of the various colors, it 
has 'been commonly thought tbat the sensation of white 
light was simply tbe sum total of the sensations of its con
stituent colors. On tbe ground that the sensitiveness of the 
eye for white light may be increased-as, for instance, by 
the previous absence of all l ight-without the sensi tiveness 
for color being increased, he urges that there is a color·sensQ 
as distinct from that of light as is the sense of touch from 
the sense of heat. 

Shower of" Anl;l;ular Hailstone!!, 

To the Editor of the Scientific American .-
Ou the 1st of December, 1878, at 0 :30 P. M. ,  a remarkable 

hailstorm passed over Thy/hbra Farm, on the Plains of 
Troy, Asia Minor. A gale was blowing at the time from 
the southward, wheu a sudden massing of dark clouds fly· 

most skill ful workmanship. Our illustrations on the first lubricators, valves, bibbs, nozzles, and couplings put to· ing in various concentric directions was observed. As the 
page of this paper represent the more important details of getber. The cutting of V-shaped and square screw threadH clouds passed over the farm there was a heavy discharge of 
this branch of industry, as carried on at tbe extensive estab- and threads of varying pitch is also done here, and the as- hailstones, for the space of about five minutes, wllich whit. 
lisbment of the Eaton, Cole & Burnham Company, at Bridge- sortment of tools with which the shop is provided for this ened the ground with an icy covering. Tbe hajlstones 
port, Conn . ,  where are made al most ev ery description of purpose is so large that any demand for an article iII com· were above the average size. The remarkable feature, how. 
steam, gas, and water goods, in cast, wrought, and malle· mon use can immediately be filled, if, indeed, it be not ever, was the extraordinary shapes these stones presented, 
able iron , as well as in Qrass, copper, and the related alloys. already made up in stock. some of which were round or irregular with angular pro 

Tbe die making department is sbown in one of the views The iron valve and fitting room shown in the view at the , jections, others flattened with but two of these points. 
at the top of the page. Rere are made every description of bottom of the page illustrates the department in which the Shapeless masses of ice also fell . The stones were wbiter 
screw threading taps and dies, with stocks adjustabl e  or finishing work on all iron goods is performed. Here the at tbe core tban on the external portion. To account for 
otherwise ;  also gas pipe reamers, drills, cutters, etc. A double and single section radiators are set up, and the rna· this phenomenon, it may be suggested that the upper por. 
considerable proportion of the work done here is in tbe pre· chine  work generally is completed on all goods iu either tion of the cloud was suddenly con verted t.o snow; which, 
paration of the working apparatus necessary in the other malleable, cast, or wrought irou. . falling and gyrating in the lower, formed the nucleus around 
branches of the manufacture ; but thi s  is also the starting In hydraulic and double extra strong pipe, in wrought which the vapor was condensed and frozen ; while a rotatory 
point for the making of a full l ine of tools for the use 0)' iron pipes of many sizes, and in boiler flues, etc. , the work motion gave the round form to the body, or added to the 
gas, water, and steam fitters. The stocks and dies made done in this establishment covers every variety of goods in spherical nucleus of the snow, the angular portions of the 
are adapted to cutting threads on pipe of from Va inch to 3 which tboroughly good workmanship, a high degree of skill ,  crystals increased in size. The del icate arrangement of the 
inches diameter, the dies being made either right or left, and tbe best of materials are indispensable requisites . A original hexagonal crystals of the snow was destroyed , 
and fitted to work with a variety of different kinds of bare enumeration of the different articles produced makes an which explains the various shapes and irregular number of 
stocks. extended catalogue. It includes everything required by the angles in tbe hailstones. Tbe drawing is made from a 

The pipe cutter shown in one of tbe views, with engine gas.fitter-pipe tougs, vises, and proving pumps, fixtures and sketch taken at the time, which represents tbe natural size 
attach ment, is also furnished without such attachment, and fittings ; in the goods for steam work are pat terns of feed· of the hailstones. Violent guests of wind, but no electrical 
of different sizes, to be used witb either steam or hand water heaters, gauges, steam traps, oil cups, and luhricators ;  discharge, accompanied the fall. FRANK CALVERT, 
power. The band machine will cut and thread pipes of Va in plumbers' tools and materials are the modern heating ap- U. S. C. A . ,  Dardanelles. 
inch to 2 inches inclusi ve, while the largest size machine pliances, traps, water fixtures, etc. , plain and plated ; besides 
will cut and thread pipes of 2%, to 6 inches diameter. hose couplings, caps, pipes, and nozzles for fire department , 

In the core making, whicb is showu in one of the sketches, mill , and factory URe. It would,  of course, be impossible MECHANICAL INVENTIONS. 

only the most skillful hands cau be employed in many of the that so extensive a line of goods could be produced except An improved coffee pulper and separator has been pat. 
specialties here produced. Cores are of sand or loam ,  some- in an establishment which had grown into the business by en ted by Mr. Edwin L. Henington, of Santaren , Para,  
times also baving a little straw or horse dung, and they are the natural enlargement of  i ts  trade, but  the company have Brazil. The object of this invention is  to  furnish �imple 
so moulded that they may be used as a part of the pattern, kept pace with the growing demands by successive enlarge- and convenient machines for expeditiously removing an d 
and in many cases to enable the pattern to be cast in a two ments of the works at Bridgeport through many·years, until separating the pulp from tbe herries or kernels of the coffee 
part flask, where a three or four part one would otherwise now they have one of the largest and most completely fitted fruit. 
be required. The core boxes used are of wood and metal, up factories in this line of industry in tbe world. An improved car coupTing has been patented by Mr. 
and for many of the goods, have to be made particularly for Tbe Ne w York office and warebouse of the company is James Coart, of Harrisburg, Pa. This invention consists 
tbe work ; the long cores are generally strengthened by at No. 58 John street. in improved means for supporting the coupling devices of 
wires or rods, but they will never bear much handling, and .. � .  , • a car, and iu combining the parts that do the coupling with 
are carefully removed from the boxes and thoroughly dried The Atmosphere of" Celest ' al Bodies. and' uncoupling from the link. 
in an oven for this purpose before using. When but little ' M. Jose J. Landeur communicates an interesting paper Mr. Franklin H. Lummus, of Brooklyn, N. Y . . has pat. 
sand or loam is used in the core the latter is well burned, to us Hondes on the atmospbere of celestial bodies. Wbereas ented a cotton condenser, which may discharge the dirt ac. 
which consumes the small particles of straw, making them I previous investig

.
ations have given about 25 

.. 

0 mile
.
s as the cumu

.

lated in the pocket provided for it  by being raised out 
more porCius, in consequence of which tbe castings are furthest result for the height of tbe earth's atmosphere, M. ! at the bottom. 
sounder, because the cores thus made allow of ' the free Landeur places it at not less t.han 22, 000 miles. He cor· I Mr. William Tucker, of East Toledo, Ohio, has patented 
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an improvement in that form of coupling in which the 
bumper is formed with a hooked head and provided with 
a hinged jaw that engages with the hooked head of the ad
joining cal:-

An improved tool for cutting plate iron has been patented 
by Mr. William T. Bennett, of Petersburg, Ill. This inven
tion is more particularly intended for cutting pieces from 
steam boilers in orde r to insert patches, but it may be used 
for various other purposes. It consists in a cutting blade 
and a handle or lever and its fulcrum, and. the combination 
and arrangement thereof with relation to each other, so that 
by operating the ha;ldle the blade will cut or saw the metal. 

"4 . " .. 
NEW MACHINE FOR WASHING BOTTLES. 

The engraving shows a simple machine for washing bot
tles, lamp chimneys, tumblers, and other similar vessels. It 
consists of a shaft revolved by a small water wheel pro· 
pelled by a jet of water from the faucet on the water pipe. 

The brush, which is inserted in the bottle 
or other vessel to be cleaned, may be of any 
suitable size or form ; the illustration shows 
three wire arms springing outwardly and car
rying chains which are thrown against the 
inner surface of the vessel by centrifugal 
force. 

These chains loosen any adhering matter 
and agitate the soap and water so that the 
bottle is rapidly and thoroughly cleansed. 

This invention was recently patented by 
Mr. M. Cody, of Bo�ton, Mass. 

. , .. .. 
Bleaching Gutta Percha. 

Dissolve the gutta percha in twenty times 
its weight of boiling benzole, add to the solu· 
tion plaster of very good quality, and agitate 
the mixture from time to time. By reposing 
for two days the plaster is deposited and car· 
ries down with it all the impurities of the 
gutta percha insoluble in benzole. The clear 
liquid decanted is introduced by small pol" 
tions at a time into twice its volume of alco-
hol of 90 per cent, agitating continually. During this opera
tion the gutta percha is precipitated in the state of a pasty 
mass, perfectly white. The desiccation of the gutta per
cha thus purified requires several weeks' exposure to the .air, 
but may be accelerated by tJ,"ituration in a mortar, which 
liberate moistures which it tends to retain.-Journa� de 
Pharmacy. 

• f .  J • 
IJIPROVEMENT IN FEEDING AND WATERING LIVE 

STOCK ON CARS. 
The cruel and barbarous treatment to which animals in 

transit from the West to Eastern markets are frequently 
subjected is an old and long-standing abuse. It has been 
clearly stated and denounced for years as shameful, inhu
man, and uneconomical, but up to the present time there 
has been no substantial improvement in the means and 
methQds provided over those of twenty years ago, when the 
business was begun . 

So important has this question become that the American 
Humane Association has offered a premium of $5,000 for 
the best device for, and most practicable improvement in, 
cattle cars: 

From the best information at hand the estimated loss on 
cattle i� transit equals 6 per cent, and about 9 per cent on 
sheep and swine, the greater portion of w1lich loss is charge
able to improper treatment en 1·oute. The saving of one hal f 
of this percentage would amount to an enormous profit to 

Jtituttfi t �mtritnu. 
the cattle interest, and would mean as well better and cheap
er· meat both in this country and in Europe. Of the cattle 
that live, many, by reason of starvation and cruel ties in
flicted wlJile in transit, and after, lose nearly a hundred 
pounds weight from the sweetest and best part of the mea,t, 
and come out of the cars full of fever, or with bruises, 
sores, and ulcers, and these, together with smaller animals, 
to which the loss and suffering are proportionately great, 
are all sold in our market for food. 

If there were no other side to this question than that 
which pertains to the " profit and loss acconnt " of the busi
ness ledger, we might be content to leave the subject here, 
letting those whose economical interests are involved dis
cover the remedy. Such, however, is not the case, for it 
has become well settled through our Boards of Health at 
the commercial centers, societies of social science,  and vet
erinary experts, that a large portion of the meats offered 
for sale in our markets is diseased and unfit for consumn-

ltIACHINE FOR WASHING BOTTLES. 

tion, which condition is very largely attributable to the im
proper and unnatural treatment of live stock during the 
time of shipment from the West to the East. We can, 
therefore, only hope for healthy meats for consumption, as 
a general rule, when live stock are cared for in transit as 
they shon ld be. 

From these facts it appears that cruelty to animals in 
transportation avenges itself upon the consumer, and that 
we shall never be secure against disease from eating poi
sonous meats until animals are properly fed and watered 
and thus brought in good health to the shambles. This can 
readily be done without materially adding to the expense of 
transportation, and with increased profit to all concerned, by 
adopting the cheap, effectual, and practical method shown 
in the engraving, which are devices recently perfected by 
Mr. A. D. Tingley, of this city, and are now owned by the 
Union Live Stock Feeding Company, of 2,7 Union Square, 
and are indorsed by the " Farmers' Club " and Mr. Henr] 
Bergh, of this city. The Feeding Company are negotiating 
with the trunk railroad lines of this country for· the early 
erection and operation of these feeding stations. 

There is, therefore, an urgent need for the introduction of 
some plan by which the needless suffering of these dumb 
creatures in transit may be lessened . It has been fully de
monstrated by actual tests that, by feeding and watering live 
stock regularly every twelve hours between St. Louis or 
Chicago and New York , 50 pounds and upward in shrink-
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age was saved to each head of cattle, and the condition of 
the meat materially improved . The following is a moderate 
estimate of sav.ing to the shipper with eight feeding and wa· 
tering stations between St. Louis and New York : 
Allowing 16 cattle to each car, and a saving in shrinkage of 50 lb. 

per he8d. or 800 lb. per car. worth 8 cents per lb. ,  we have a 
total saving 10 the shipper on each car load . . .  . . . . . . . . . . . . . .  $64'00 

Deduct cost of feeding and walerinlOl at 20 cents per head at each 
station . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . • . . . .  $25.60 

Net savmg to the shipper on each car load . . . . . . . . . . . .  . . . . . . . . . $38.40 
By official reports there were received and shipped at the 

two cities of St: Louis and Chicago alone, during the year 
1 879, 14,024,172 head of live stock, and the adoption and 
use of these devices would save millions of dollars annnally 
to this industL'y, and at the small charge of five cents per 
head for the devices which effect this large saving, would 
bring the Union Live Stock Company an ann ual net income 
of over $700,0)0, besides the great beneficial results to ueef 
consumers. It is a simple device for feeding and w ater-

ing, entirely separate from the cars, and is 
erected about twelve hours' run apart, at 
suitable stopping places along the track on 
both sides of the car. Its construction and 
use will appear from the following descrip
tion, reference being had to letters in the 
engraving. 

A represen ts a series of feed boxes, with 
handles which slide back and forth in socket, 
B, and allow the feed boxes to be pushed in 
and out of the car as desired . The sockets 
or supports, B, of the feed boxes (through 
which the handles slide) sl ide sideways on 
the rods, C, giving a lateral movement to the 
feed boxes to avo id posts and braces when 
tbe boxe., are pushed into the car. D is a 
joint or hinge in the upright posts, which 
gives a slight rocking motion to the hori
zontal part of the framework, allowing 
the feed boxes to be slightly raised or 
lowered. E is the main water pipe, and F 
represents small leaders from the main water 
pipe. to each separate feed box. It is de

signed to build a row of these on both sides of the track , 
and thus get at the heads of the stock, wherever they are. 
The only alteration requi red to be made in the stock cars 
now in use is to loosen one board on each side of the car, 
head high , and support it on hinges and hooks, so that it 
may, by lowering, provide an opening for the feed boxes. 

This arrangement not only provides in a sim ple and inex
pensive manner for the comfort of the stock, but permits of 
their tranRportation with greater dispatch, since it avoids the 
labor and delay of unloading. 

... f e J " 
"Unfit Cor Human Food. 

At the regular session of the Health Board yesterday, Dr. 
Ewing, executive officer of the Night Medical Service, re
ported that during the month of October thirty-eight per
sons had been treated by twenty-five physicians. Assistant 
Sanitary Superintendent Dr. Janes informs the Commis
sioners that on the 11th in st. he visited two slaughter houses 
on First avenue and seized several quarters of beef which 
was unfit to eat. In closing his comm unication Dr. Janes 
stated that he understood that the cattle were weak and sickly 
before being killed, and that the butchers were in the habit 
of selling the meat to Bologna sausage makers for two or 
three cents a pound. A commi ttee of the leading cattle 
slaugh terers in this city asked the Board to appoint a veteri
nary surgeon as an inspector of cattle and slaughter houses. 
-New York Daily Herald, Nov. 17. 

LIVE STOCK FEEDING AND WATERING APPARATUS FOR RAILWAY CARS. 
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BORN BLIND AND DEAF. 

BY DANiEL C. BEARD. 
Australia seems to be a spot set aside by nature for experi

ments in curious forms of animal life. By some means, in 
the far distant past, a representative cc that singular order, 
the marsupials, reached North America, where it is still to 
be found in abundance, a source of wonder to the ignorant 
and a puzzle to men of science , It was not until 1848 that 
the mysteries and fables shrouding the birth of this animal 
were swept away by Bach man and some of his friends, who , 
by diligent work and patient experiment , set aside forever 
the wild theories of such men as Valentine, Marcgrave . Piso, 
Beverly, Pennant, and others, 
who held that . the young of 
this creature grow upon the 
mammre as the fruit doesupon 
a stalk ! 

J t itutifi£ �mtrjtau. 
babe i s  surprisingly rapid, increasing from three and three
quarter grains to thirty grains in a week . In four weeks' 
time its funny head may be seen cautiously peering out at 
the great wide world ; and at the end of the fifth week the 
little fellow is able to leave its snug quarters and venture 
out. Not being over-confident of its ability to take care of 
itself it grasps with its prehensile tail the tail of its mother. 

Next to the rabbit the Virginia opossum is one of the most 
prolific of animals, often appearing with a dozen or more in 
its pouch, wbile other older ones cluster upon its back, 
firmly anchored there hy their tails. 

You have but to spend a short time upon some Southern I 

375 
said that these animals are read ily domesticated, soon be
coming very tame and gentle, which is probably true, But 
the one I have, possibly through disappointment at the loss 
of her family, has a 'very ugly temper. She occupies tbe 
house formerly the home of the pygmy musk deer, an illus
tration and description of w hich was publisbed in this paper 
in April, 1879, Whenever I approach the house she retreats 
to the furthermost corner, and there, with distended jaws, 
defies further molestation . 

Fatty oils 

.. I e  . ..  
Removal oC Grease Spots. 

ha ve a greater Hurface tension than oil of tur
pentine, benzole, or ether. 
Hence, if a grease spot on a 
piece of cloth be moistened 
on the reverse side with one 
of tbese solvents, the tension 
on the greasy side is larger, 
and therefore the mixture of 
benzole and fat or grease will 
tend to move  towards the 
main grease spot. If we were 

J 

to moisten the center of this 
spot with benzole, we should 
not remove it, but drive the 
grease upon the clean portion 
of the cloth. It is, therefore, 
necessary to distribute the 
benzole first over a circle sur
rounding the ' grease spot, to 
approach the latter gradually, 
at the same time having blot · 
ting paper in contact with the 
spot to absorb the fa t imme
diately, 

The Didelphis virginianus, 
in other words, the common 
opossum, is described by sci
entists as follows : " Head 
long and conical, muzzle 
pointed,  ears large and mem
branous, rounded , and al. 
most naked, tongue aculea
ted, internal toe of hind foot 
opposable to fingers, " etc. 
Equally good and far less 
technical is the description 
given by a small street Arab 
as he gazed at one of these 
animals in the writer's pos
session : " Oh, looky, Billy," 
s.aid he, " see that big rat ; 
hit's got a pig's head, a coon's 
body, monkey's feet, and a 
rat's tail ."  The accuracy of 
the last description may be 

Another method, namely, 
to apply a hot iron on one 
side, while blotting paper is 

applied to the other, depends upon the fact that the surface 
tension of a snbstance diminishes with a rise of tempera , 
ture, If, therefore, the temperature at different portions or 
sides of the cloth is different, the fat acquires a tendency to 
move from the hotter parts towards the cooler. -The Phar
macist. 

OPOSSUM.-l Bottom of hind foot.-2. Top of hind foot.-3. Top of fore foot,--4. Side and front of snout.-5. Eye,--6. Ear.--7, Prehensile 
. .  tail. 

tested by reference to the accompanying engraving show
ing the parts in detail. 

According to " Wood," fifteen days elapse, and the 
young opossum comes into this world, a diminutive, help
less babe, weighing not more than three or four grains, blind, 
naked, and deaf. It cannot even open its mouth, its jaws 
being sealed togetber, a small orifice only left at the muz
zle, through, which it receives its nourishment, One would 
think it was ill adapted to buffet with the rough world, 
but Nature, ever kind to her creatures, has ready prepared 
a soft cradle for its reception ,  where it is placed by its 
mot�er, The opossum, like its cousin the kangaroo, is a 
pouched animal ; wi thin the pouch are the mammre ; to one 
of these the young opossum fastens itself almost immediate
ly after being placed in the pouch . The growth of this 

plantation to learn the charms of a 'possum hunt , and if 
you can overcome your scruples enough to taste the meat 
after it is prepared by one of the sable huntsmen, you will 
pronounce it good. 

Though this marsupial sometimes makes raids upon hens' 
nests, and occasionally upon the hens themselves, the good 
it accomplishes in extermin ating other more mischievous 
animals doubly repays for a few stolen eggs and an occa
sional cbicken. One that Bachman kept in a stable chased 
or devoured every rat upon the place, 

Through the kindness of my friend Mr. Job n Walker, of 
Flushing, I secured a large female opossum from Charles
ton, S. C. When caught she had three young ones in her 
pouch , but when the Charleston steamer arrived at tbis port 
I was disappointed to find the young ones missing. It is 

OPOSSUM, -Didelphis Virginianus. 

Chicago's ManuCaduring Indu strlell. 

The recent census of the manufacturing industries of 
Chicago discloses evidence of a phenomenal rate of pro
gress during the last ten years. The footings show 3, 752 
establishments, $80, 692, 102 capital, 1 1 3, 507 persons em
ployed , $37,61.'1,381 wages paid, and $253,405,695 in value 
of the articles manufactured , This is nearly three times 
the annual product in 1870. The lead ing industry is meat 
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packing ; 72 establish ments, with $8,464,000 capital , employ were connected by the main with the reservoir the pressure paid to such portions as really do the work, so as not · to give 
12,891 persons, and put up $8 t , 570,000 in value of meats. in them would be regulated by the pressure from the reser· undue importance to parts used only as a convenien t mode 
The iron and steel manufactures reach about $25,000, 000. voir, and would not in any manner regulate the quantity of construction. ( Machine 00. 'VS. Murphy, 97 U. S. ,  120. ) 
The rolling mm products are valued at $15,673, 624, not pumped according to their requirements. Birkinbine had a Here the pressure in the mains does the w ork of l essen ing 
including the Bessemer Steel Works, the values for which I safety valve on the main for the same purposes as the plain- the flow. In the plaintiff's machine it does it  by pressing 
are merged in a general i tem. The manufacture of clothing ; tiff's relief valve ; but his valve was held by dead weights, against a valve and slackening the machinery propell ing the  
foots up $17,423 ,607 ; sash , doors, etc. , $8,981,281 ; bridges while the plaintiff's is steadied by a dash pot. None of water. In tbe  defendants' machine it does it  by pressing 
and rail road stock, $8,030, 398 ; furni ture, $7, 188,278 ; tan- these things show that the plain t iff was not the original and against a: valve and lessening the effect of the machinery 
ning and currying, $\637, 000 ; alcohol and rectifying, first iaventor of the inventions described in both patents. upon the water. .The means are the same, the result the 
$5, 024 . . 220 ; lard oil ,  $6, 508, 800. Tb is is in accordance with the decision of Drummond and same, and the mode is different only in form. (Fo.9ter 'VB. 

• • • , .. Gresham, J. J. , in Holly 'VB. Union City (14 O. G. , 5), so far Moore, 1 Curtis' C. 0. , 279.)  If this was not so, the arrange· 
DECISIONS RELATING TO PATENTS, as that decIsion goes, which only involves the reissued ment of the mains, ait· chamber, relief valve, and pipes was 

Vnlted States Circuit C ourt -District oC Vermont. patent. This suit rests upon the first claim to that patent, new, and a"material part of the inven tion, whicb wculd be 
HOLLY 'VB. VERGENNES MACHINE COMPANY. which is for- covl!red and included in this claim of the patent, and which 

Wheeler, J. : " The above·described method of supplying a city with the defeudants would have no right to take and use in con-
1. The meaning of the claims in a patent is to be derived water-that is to say, by pumping directly into the water nection with Flanders' inven tio n .  (Sellers VS. Dickinson, 6 

from the  specification . mains when the apparatus for that purpose is suppl ied with E. L. and Eq. ,  544, 5 Exch., 312 ; Lister 'VB. Leatller, 8 Ell.  
2. Two devices are substantially the same in the sense of ' contrivan.ces by which the pressure within those mains may and Backb. , 1 , 004. ) · 

the law of patents when they perform the same functions in II be preserved in a great degree uniform, sufficiently so for Flauders' pumping apparatus is the equivalent of the plain· 
substantially t he same ,,:,ay to accomplish the �ame �esul� , pract.ica� purposes, or increased or dim

_
inishea at

" 
pleasure, tiff's in making up a system of waterworks with these other 

and, except when form IS of the essence of  the lllventlOn, It substantIally as and for the purpose abo�e shown.. parts, although it may n ot be the same thing for other pur
should not be regarded in the question of infringement. I It is objected that tbis claim does not specify any devices poses. The question now is not whether they are the equiva-

3. In determining the matter of infringement attention constituting the system mentioned, and that it is too i n defi- lents of each other for all purposes, but is whether they are 
should be paid to sllch portions as real ly do the work, so as n ite to furnish a foundation for a claim for infringement ; for this purpose. 
not to give undue importance to parts used only as a con- but this objection can not prevail. Tbe patent is to be read In Selle/'s 'V8. lJickinson the patent was for machinery , con· 
venient mode of construction.  altogether for the purpose of ascertaining the meaning of sisting, among other things, of a clutch box operating auto· 

4. The patentee is entitled to the exclusive use of the the whole. and of every part. Consequently the specifica tion matically to cut off the power from a loom whell ever the 
whole of his patented in vention, and  if it is of a combination may be referr�d to for ascertaining tbe meaning of the claims. shuttle became entangled, combined with otber mechanical 
of numerous parts, including in it other new and useful com· (Bates VS. 000, 15 O. G. , 337 ; Brooks 'Vs. Fish, 15 Haw. , 215 . )  contrivanccs through which tbe m omen tuIll of the sley was 
binations of less of the parts, he seems to be entitled to the Th'e specification describes pumping apparatus which the made to move a brake against the flywheel to take u p  the 
exclusive �se of these lesser combinations, as well as to the, increase of pressure in  the mains wil l  slacken and decrease momentum of tbe parts and prevent sudden shock from the 
exclusive use of the whole. ' , .  i will hasten. It describes mains connected with an air cbam- stoppage. The clutch box was old, but its combination with 

This suit is brought upon reissued letters patent, No. 5, 132, I ber and a relief valve for easing the shock of sudden and the brake was new . Tlte defendant's contrivance for accom
dated November 5, 1872, for a new system of waterworks continued pressure, and mains from which the water is drawn plishing the same object, and for which he had obtained a 
for supplying cities and towns with water, and original let- I as wanted, or closed mains, operating by pumping the water patent, dispensed with a clutcb box and bad different con
ters patent, No. 94,747, dated September 14, 1869, for a new I directly into the mains without a reservoir or stand-pipe. trivances from the plaintiff's for applying the momentum of 
safe�y val ve for street water pipes, ?o�h �ranted to the �l�in- I ;rhe cl�im of th� syste� as �nd for the pur�oses abov� shown the sley to the brake. It was argued that the patent was for 

tiff. The defenses are that the plamtIff IS not the orlgmal IS a claIm for tbiS combmatlOn of these varIOUS contrIvances, a combination, and that there could be no infringement un
ana firAt inventor of the inven tions described in the patents, operating together in this manner for this purpose. It i!! for less the whole combination of the same elements was USQd. 
and that the defendants do not infringe. The cause was these device!! so combined and arranged, and not for ariy This argument was overruled, Pollock, C. B. , saying that if 
heard at last term on pleadings, proofs, and arguments of abstract principle or method apart from the devices t.hem- a portion of a patent for a new arrangement of machin ery i s  
cou nsel . selves. The claim appears to be valid when so construed . in i tself new and useful, and another person, for the purpose 

Before the plain tiff's in vention water to supply cities and (Holly VS. Union Oity, 14 O. G. , 5. ) of producing the same effect, uses that portion of the arrange-
towns  was, when the supply was located high enough, The plaintiff's pumping apparatus is arranged so that the ment and substi tute� for the other matters combined with it  
drawn into

' a reservoir, and from thence in to a main pipe, increase of pressure in the mains will lessen the amount of another mechanical equivalent,  that would he an infringe
from w bich others ramified through all parts of the city or water being pumped into them by forCing the water against ment, and the plaintiff there llad judgment. The defendants 
town and into  d wellings and other places to spigots, from a piston, the motIOn of which, operating through complicated llere use the pressure in the mains for the same !)urpose that 
which it could be drawn as wanted for use. In level places, I devices, shuts off the motive power and slackens the pumps. the plaintiff does, and thereby complete the nrrangement of 
where there was still an elevat ion for a reservoir, it was I This is the pumping apparatus supplied with contrivances the plai ntiff's patent, the same as the defendant  there used 
forced by pu mps into �, reservoir, and when there was no I by which the pressure within the mains may be preserved in the momentum of the sley for the same purpose that the 
sucb e l evat ion it  :was forc.ed in to

.
a Htand-pip? of �he neces· . !t  great degree uniform which. is me�tioned in this firs

.
t clai� , plai ntiff there did , thereby co mpletin g the combination of 

sary size and heIght or  mto mams conne�tmg WIth such.. a I �l,ld that pa�t Of
. 
the pate.nted mventlOn

.
covered b� tll ls claI� that patent. These views do not differ from the decision in 

stand pipe, and the pressure of the water III the reserVOIrs IS the combmatIOn of thIS apparatus WIth the mams, the aIr Prouty VB. Ruggles (16 Pet . , 33(3) and l ike cases, where i t  is 
or stan d -p ipes would regulate the flow to the spigots and chamber, the relief valve, the pipes, and the spigot.s. held that a patent for a combination of several parts to ac

hydrantg. Where it had to be suppl ied by pumps the irre- I The answer and the evidence show that the defendants complish a part is not infringed by a combination of less of 
gularity in the amount drawn at the spigots and hydrants have put in waterworks for cities and towns, or participated the sanie parts alone, or with other substantially different, 
would not admit of a uniform supply to the maius, and if I in putting them in, which have the pumping apparatus de- to produce the same result, That case was put expressly 
pumps were employed for furnishing .such a supply tbe in - scribed in letters patent No. 154,468, dated August 25, 1864, upon the ground that neither any of the parts nor any por
com pressibility of water is such tbat when the drawing issued to John P. Flanders, one of the defendants, for an tion of the combination less than the Whole was new. 
ceased the pipes would burst or the pumps or maChinery be i mprovement in pumps, �tated in the ' specification to  relate The patentee is entitled to the exclusi ve use of the whole 
broIten. more particularly to pumping engines adapted to the delivery of his patented invention , and if it  is of a combination of 

The plaintiff's inventions obviated these difficulties by of large volumes of water, as in town or city supply where numerous parts, including in it other new and useful combi
providing pumping machinery which increasing pressure of no stand-pipe or reservoir is employed, and in the description nations of less of the parts, he seems to be entitled to the ex
water in the mains would slacken and decreasing pressure referring only to such engines as pump directly into the clusive use of t hese lesser combinations, as well as to the 
would hasten , and guarding against sudden shocks from the mains. In this pumping apparatus the increasing pressure exclusive use of the whole. (Sltarp vs. Tifft, 1 7  O. G. , 
quick closing' of hydrants by the use of an air chamber con- of the water in the mains decreases the amount of water 1 ,282. )  
necti ng with the mains, ant{ preventing the danger o f  con- pumped i n  by acting upon a val ve, which opens and closes The' pumping apparatus of Flanders may b e  a n  improve. 
tinued pressure from that source while tbe machinery· was a duct leading from one ' · end of the pump cylinder to the ment upon that of the plaintiff, and properly patentable as 
slackening by a pecuJiarl.y arI'anged rel ief valve applled to other around past the piston , so that when the pressure opens such, so as to entitle him to tbe exclusive use of those par. 
the mai ll S, so that the water could be pumped directly into the valve the water is pumped from one side of the piston to ticular devices, but that would give him no righ t to use his 
the mains and drawn therefrom by the spigots and hydrants the other and n ot forced along, and when the pressure is devices to infringe the plaintiff's patent with , although this 
at pleasure with safety to the works without any stand· pipe I diminished by the opening of the spigots and draw ing water fact may be of importance in determining the amount of 
or reservoir. Nune of the systems set up as anticipations the valve closes and tbe water is forced along again to take the profits or damages due to such infringement. 
had these contrivan ces combined in this manner. place of that drawn off. This is a pumping apparatus sup- The other patent is for a dash-pot combined with a safety 

The London waterworks, constructed by Peter Maurice in plied with contrivances by which the pressure· within the valve upon water pipes subjected to great pressure, to steady 
1582, as described hy Thomas E w bank m .. Hyd raulics and mains may be preserved in a great degree uniform, as men- the motions of the valve in  opening and closing. The dash. 
Mechanics ;" the system of waterworks described in the Eng· .tioned in this claim of this original patent of the ·plaintiff. pot is an old and well' known contrivance for steadying mo. 
Iish patent to Joseph Bramah, dated October 31, 1812 ;  and The combination and arrangement are the same in defen- tion, hut it  had never been combined with such valves before. 
the London bridge wate rworks. described. by William dants' works as in the plaintiff's, unless there is a substantial The defendants use a dash -pot in the same combi n ation, but 
Mathe ws in " Hydraulia, 1835," had pumps forcing water difference in these pumping engines, and the rest of the com- they claim they do not infringe because their dash-pot is dif
directly into mains  to be carried to inhabitants ; but neitber binatioll is the same, whether there is a difference here or ferent  from the plaintiff's. The plain tiff's is closed at the 
·of them had any contrivances for slackening the quantIty not. top and receives water, in which the loose piston works, at 
forced as any pressure i ncreased from dimiuishing the quan· Two questions arise bere : One is whether these pumping the bottom from the main on which it is placed. The de. 
tity drawn , as described ; neither does it appear from the de- engines are substantially the same in this arrangement, and fendants' is open at the top and receives water there, and is 
scriptions gi ven but that the water flowed through by a con- the other is whether the rest of the arrangement is a part of closed at the bottom. Their operation in steadying motion 
stant flow, and was caught as wanted for use. Birkinbine's  I the plaintiff's paten

. 

ted invention if they are not. If they is alike. The pressure of the water in the main may com. 
system at the State Lunatic Hospital at Harrisburg, Penn- are, the defendants have taken the whole of the invention municate some motion to the piston in the pla.intiff's dash. 
sylvania,  had connection with a reservoir at the top of the covered by this claim. If they are n ot, and the rest of the pot which it cannot do to that of the defendants' ; but that 
building. Linsley's  Aystem at . Burlington , Vermont, had combination wi thout them is covered by the patent, then the is not noticed in the patent. The dash-pots each accomplish 
connection with a reservoir above the city. Birkinbine had no defendants have taken so much of the patented invention. the same result  by the same means in substantially the same 
means for regulating the quantity pumped by the severity of In this matter of regulating the flow of water in such pipes way. The coIIibination is the same ,  and the use of tbeirs by 
the pressure in the maiM, and Linsley had none for Ipssen- accordmg to the wants of consumers, withou t the aid of the the defendants infringes the patent of tbe plaintiff�s. (Ma
ing the quantity as the pressure increased.  His system was force of gravitation furnished by reservoirs and stand · cltine Oompany VS. Murphy, 97 U. 1:;. , 120. ) 
nearer l ike tbe plaintiff's than any other was, but his lacked ' pipes, the plaintiff precedes Flanders and has produced some· It has been urged in argument tbat the defendants only 
some of the essential features of the plaintiff's. His had thing WhICh underlies all that Flanders has produced. and if make and sell the Flanders pump, and that they do .not in . 
mean s for slackening tbe pumping machinery when the it includes wbat Flanders has produced, he has a monopoly fringe tbe plaintiff's :patents, although their purchasers may 
pressure in the mains decreased , to prevent the machinery of it. (Railway 00. VS. Sayles , 97 U. S. , 554. ) And these have infringed by put,ting them into systems of waterworks. 
fro:n run ning away if the pressure should be removed by pumping machines are substan tially the same in '  the spnse If all they did was to make and sell these pumps merely , 
burs tmg 01' other casualty ; but this is quite different from reg- of the law of patents when they perform the same function probably they would not infringe by that alone ;  but the 
ulating  the supply according to the pressure. He had pipes in substantially the same way to accomplish the same result, answer and proofs go beyond this. Flanders, in  h i s  testi .  
leading each way from the main carrying the water up to and except where form is  of the essence of . the in ven tion it . mony as to what works they have put up·, does not limit 
the re�ervolr, and as to t.hose pipes tbe. water was pumped should not be regarded in questions. of this kind, and i t  is what they did to making and selling the pumps merely. The 
directly in�o them without going to the reserv01r ; but as they not of the essence of this invention. Attention should be effect of the w hole clearly is, tbey participated and concurred 
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in putting in the whole by furnishing the pumps for that 
purpose, and this is sufficient to make them liable as infring
ers. (Bowker VS. DoW8, 15 O. G. , 510. ) 

Let a decree be entered that the first claim of the reissued 
patent and thc other patent are valid ; that the defendants 
have infringed both, and for an inj unction and an account, 
with costs. 

U. S. Circu it court-Northern DIstrid oC lllln ols. 

J'titnfifi t  �mtri tan. 
be solid. We have seen where the varnish on jops was Deeomp o!ll1tlon of" the Elements. 

377 

cracked terribly, but. in taking the varnish off by the use of It has been known for some time, says the Plwtographic 
spirits of ammonia, found the tilling as sound as it was pos- News, that simple relations I'xist between the spectra of the 
sible to be. elements in a natural group, cunsisting in th e ·  homologous 

If the paint is  not well protected by varnish, it will perish relations of the lines of the spectra. Similar relations are 
in time, sooner or later, owing to how well it is protected. also found in the spectra of compounds. For example . 
A job to be kept in good order should n ot be allowed to go for cyanogen gives a peculiar spectrum, the more refrangible 
two or three years w ithout having anything done to it ; we  half of wbich is  comparable .to the carbon spectrum, and 
have seen men who w ould complain because the pain ting did the less refrangible half to the nitrogen spectrum of the first 

THE NATIONAL CAR BRAKE SHOE COMPANY VS. THE LAKE not last as long as the carriage, thinking, we supposed, that order, and they are respectively homologous with these 
SHORE AND MICHIGAN SOUTHERN RAILWAY COMPANY. the one painting was enough. Once a year is en ough to have I spectra ; similar relations are observed with carbon mon· 

SAME 00. THE ILLINOIS CENTRAL RAILROAD COMPANY. 

-PATENT SHOE FOR CAR BRAKES. PATENT OF OCTO

BER 6, 1863. 
Drummond, J. : 
1. Effect must be given to the whole of the description 

contained in the specification and drawings of a patent. 
Hence, if it can be ascertained that a patentee intended to 
divide his invention into two parts ,  and to describe and claim 
them as separate improvements . the patent must be construed 
according to his intention, so as to give full effect to each 
part of the invention. 

2. Where a patent claims, first, a combination of two parts 
so arranged that one can have a " lateral rocking motion " 
on the other, and, secondly, a combination of the same parts 
with two additional elements, " the whole being consl .. ucted 
and arranged substantially as specified, " but not in terms 
referring to the rocking motion,  the second claim is in
fringed by the use of its combination of mechanism, 
although the arrangement is such as not to permit any rock· 
ing motion. 

. 

Patent sustained. 
-------4.�' •• �I�. __ ----------

a carriage varnished to be kept in order, though no rule  is  oxide. 
laid down, except when it commences to look as if it wanted As now the spectrum of cyanogen is homologous in one 
varnishing, have it done ; don't wait until it wants burning half "II'lfh the spectrum of carbon, and in the other half with 
off before attending to it. . the spectrum of nitrogen, because it contains both these sub-

Nowadays, painters will paint jobs in two weeks, and stances, in like manner similar cases might be inferred in 
wonder at the cracks. The bla!lle is generally laid on the II the homologous relations of the spectra of certain elements. 
material, or on anything else handy and suitable, but the Dr. Ciamician, of Vienna, carried this out exhaustively in 
real cause is, finishi ng the job in two weeks, requiring  the the Academy of Sciences. He thinks the cause of the ho
coats to dry as hard as possible, and trust to ju6k for results. mologous relations of the spectra of the elements could be 
-Oarriage Monthly. 

-.- explained by the assumption that the elements are com-
.. I • 1 .. pound, and gives the following surprising explanations. 

A stronomical Notes. 1 .  The spectra of the elements carbon ,  boron , beryllium, 
OBSERVATORY OF V ABSAR COLLEGE. 

and magnesium are perf�ct1y homologous with one anot�er. 
. . , These four elements con SIst, therefore, of the same matel'lal , 

The computatIOns III the followmg notes are by students which exists in different grades of condensation · which 
of Vassar College. Although merely approximate, they are ! finds expression in the displacement of the homologo�s lines. 
sufficiently a<:9urate to enable the observer to recognize The Momie weights of carbon (12) and boron are, in fact, 
the planets. M. M. near one another ; the atomic weight of magnesium is  double 

'-POSITIONS OF PLANETS FOR DECEMBER, 1880. that of carbon (24). Cimician calls these groups "Carbonoide. " 
IUel·CUry. 2. The spectra of silicium and al uminum are homolo-

Mercury can be seen only in the morning. On December gous with one another, and the more refrangible side .cor-
1 Mercury rises at 5h . 47m. A.M. On December 31 Mercury responds with the spectrum of carbon, the less refrangible 
rises at 6h. 34m. A.M. with that of oxygen. Silicium consi sts, therefore, of  car-

The Cracking oC Paint. Mercury is at its greatest elongation west of the sun on bon and oxygen , corrresponding to 12+16=28 (atomic 
What is the -cause of paint ·Cracking? You may ask a the 12th. weight of silicium). . 

dozen painters that question, and each will have a different Mercury passes Mars on December 23. Aluminum contains the carbon in the form of boron and 
answer. One will say, it has got too much oil in it ; another, . V enu... oxygen , as its atomic weight (11+16=27) indicates. 
there is too much japan in it ; again not enougb. oil in it ; Venus will be tirilliant in the southwest all through De- 3. The elements of the alkaline earth metals have spectra, 
others, that your paint dries too quick ; and so we might go cember, setting later and later. On December 31 it sets the more refrangible part of whicb corresponds with the 
on and fill pages with the answers that you would receive about 8 P. M. spectrum of magnesium, and the less refrangilJle part with 
from different painters, for each will have a different answer. The moon passes n orth and east of Venus December 4. the spectra of the elements of the oxygen series. There-
The general conclusion of observant painters is that the Mars. fore calcium, strontium, and barium consist of carbon in the 
cracking of paint is caused more by the use of oil and hur- On December 1 Mars rises at 6h. 16m. A. M. On Decem- form of magnesium, and oxygen in the condensation forms 
ried work. than anything eIRe. bel' 31 Mars rises at 6h. 15m. A. M. I of sulphur, selenium, and tellurium, corresponding to the 

A great many painters persist in mixing their paints to Mars and Mercury are in conjunction on December 23. atomic weights: Ca=24+16, Si=24+4'16, Ba=24+7 ·16. . 
have them very elastic all the way through, thinking they According to the " Nautical Aimanac " Mercury is 1° north 4. The elements of the oxygen group all consist of the 
will have a tough elastic surface that will give like rubber of Mars at 8 A. M. same material,  which is found in d ifferent stages of conden-
to the swelling and shrinking of the wood, without cracking, Jupiter. sation ; which finds expression in the displacement of the 
and would scarcely break apart if the panel were split in Although Jupiter is long past its perihelion, it is still the homologous lines, and in certain other peculiarities in �he 
two. Well ,  we will admit they could get a very elastic coat, grelit light of the evening skies, coming to the meridian early fOlmation of the homologous groups of lines in the spectrum. 
and providing it remained that way and never dry hard, it in the evening, and at a good altitude for amateur observers The atomic weights of the elements of the series are : 0=16, 
would be just the thing ; but the paint is bound to dry hard in this latitude. Its altitude is about 51 ° to 52° through the S=16 + 1 '16, Se=16+4 '16, Te=16+7·1 6. 
some time, and any m aterial will contract in drying. The month of December. 5. The halogens all consist of fluorine and oxygen in dif
elastic body of paint w ill continue to dry and contract, until On December 1 Jupiter rises at lh. 44m. A. M. On the ferent forms of condensation ; the atomic weights of the ele-
its elasticity gets to its utmost limits, when it will give way 31st at 11h. 48m. A.M. ments of this group-Cl= 19+16, Br=1 9+4 '16, 1= 19+7' 1 8  
a n d  spread open i n  big cracks, l ooking the same a s  house 

8atlll'l1 . 
-express these relations. In this series, as is known, the 

painter's paint when it cracks. composition of single members has been conjectured for a Saturn can be known by its position in regard to Jupiter. To paint a joh up with elastic coats of paint, it should go It follows Jupiter at a distance of 12�. on December 1 ,  and considerable time, and they have been thought likflwise to 
through a very long process, longer than anybody would 100 on the 31st. consist of fluorine and oxygen. 
want to give, the way painting is hurried now. The dif- 6. The spectra of the n itrogen group are homologous in Saturn is nearly 4° north of Jupiter in declination on De-
ferent coats should be put on very thin, and each allowed to cember 1, and 30 north of Jupiter on the 31st. the less refrangible part with the nitrogen spectrum, in the 
dry thoroughly before another is put on. Putting on a Saturn rises at 2h. 20m. P.M. December 1 ;  at Oh. 20m. more refrangible part with the spectra of the elements of the 
number of heavy coats of any kind of paint or rough stuff P. M. December 3 1 .  oxygen group. T h e  elements o f  t h e  nitrogen group consist 
as fast as you can, or before the under coat is dried through, Saturn is stationary among th e stars December 24. accordingly of nitrogen and oxygen in different grades of 
will cause cracking of the worst kind, either before or after 

Uranus. 
condensation, which agrees wi th  the atomic weights : N =  

varnishing. P M  D 1 14, P=14+ 16, As= 14+4 '16, Sb= 14+7 · 1 6. 
Uran us rises at 11h. 49m. . . ecember 1 ;  at 9h. 5 m. Paint too often is supposed to be dry, when really it is If one relies on this hypothesis, then the remarkable rela-P.M. December 3 1 ;  not half dry. It formerly took s i x  months or more t o  get a tions of the atomie weights of tho elements to one · another . Uranus comes to· the meridian at 6h. 14m. A.M. on Decem-job ready for finishing on the elastic principle, and then you appear perfectly intelligible. We have then, in the so-called ber 1 ;  at 4h . 16m. on the 31st, for this meridian. would want good drying weather ; but now you must paint elements of inorgani c  chemistry, really to do with homolo-

a job through and through in a month, or even a shorter gous series, which can quite be compared with the homolo-
time, and the job supposed to last the same. PHENOMENA OF JUPITER'S SATELLITES. gous series of organic compounds, which has besides been 

The quick process or flat coating can also be hurried so December 1 . -A little before 9 satell ite 1. enters on a tran- already conjectured by different authors. 
that it will crack, and crack badly too. Our ideas of obviat· sit. We see, further, that with increasing condensation of the 
ing the cracking of paint are these : let every part of tbe December 2. -About 9 :15 satellite I. reappears from material the metallic character is always more clearly 

. wood be thoroughly primed with good fresh prim· eclipse. marked ; the higher members of a series have always more 
ing ; prime inside and out,  or use slush on the in side, which December 3. -About 8 :15 satellite II. completes a. transit. metallic properties. 
is just as good as priming, so that the water cannot act on December 5.-Just before 8 :15 satellite III. reappears from It is probable that the present fundamental substance can 
the wood. Let the priming get perfectly dry, then mix occult ation. be collectively referred to the typical elements-hydrogen, 
every coat of lead, so that it will dry hard. Mix the filling December 8. -At 10 satellite I. is very near Jupiter, being carbon , nitrogen, oxygen, and fluorine ;  it  is n ot, however, 
with japan and varnish, so that this may dry firm and bard ; about to make a transit. implied that these are to be considered as the final compo· 
use no oil in  it. Have every coat dead color ; do not have Decembpr 9. -Between 8 and 2 satellite I. is  missing in nents of the material. 
them with a gloss color, which is very deceiving, appearing occultation. ------........ , ... >-11-.. ------
dry, but when the subsequent coats ar!l put on, they go into December 10. -About 8 :15 satellite II. enters on a transit. 
what is known as color cracks, caused by the under coats December 12.-At 8 satellite II. is very near the planet, 
not being hard. having just reappeared from eclipse. 

Do not apply the coats too heavy ; have them as thin as About 9 :15 satellite III: is occulted. 
possible to answer your purpose, an<i let each get thoroughly December 16.-About 9 :45 satellite I. is occulted. 
dry before putting on another. Place enough coats on to fill December 17.-A little after 9 satellIte I. reappears after 
the grain of the wood. making a perfect surface. Then you transit. 
will have on a body of paint firmly bound together, and December 1S. -At 8 satellite I. is very near Jupiter, hav-
thoroughly dry. When paint is .  thoroughly dry, it can ing just appeared after eclipse. 
shrink no more, as it only shrinks when in the process of Decemher 19. -Satellite II. is missing in  ecl ipse bet ween 
drying, and if it does not shrink, it cannot crack ; also in 8 and 10. 
this kind of a body of pain t, there IS no moisture or oil to December 24. -About 8 :45 satellite I. enters on it transit. 
sweat out and destroy the l�ster of the varnish. December 25.-A little after 8 :30 satellite I. reappears from 

Painting of this description will not crack until the joints eclipse. 
of the wood begin to give way, admitting water and damp December 26. -Between 8 and 10· satel I ite II. is missing in 
atmosphere, which swells the wood along the edges of the occultation.  
joints, causing the paint to crack from the swelling and December 30. -A little before 10 satellite III .  reappears 
shrinking of the wood. Varnish may crack on top of the after transit. 
best painting ever done, and the underneath or foundation A. K. FITZHUGH. 

The Load of" a F'relgllt Car. 

A rapid increase has been going on during recent years in 
the amount of freight regarded as · the maximum load of a 
car. Formerly 20,000 pounds was the l imit ;  now, accord· 
ing to the Western Weighing Association, the average of 
the different classes of freight, as determined by the weights 
of 50, 000 cars weighed during a period of SIX weeks, was 
from 23, 750 for machinery to 29, 925 for ore, the maxi mum 
in nearly all cases exceeding 30,000 pounds. Certain classes 
of freigbt reacbed, respectively, as high as 35, 000, 37, 750, 
39,300, 39,600, and even , in the case of ore, to the enormous 
weight of 48,500 poiind�, or more than 24 tons. The super· 
intendent of the assQciation is  satisfied t.hat the various arti ·  
c\es of freight enu·merated, 23  in  number, will average fully 
27, 000 pounds per car, and .the whole will not average lesSl" 
than 25,000 pounds per car. The fact that such loads can 
be safely carried now is due to the vastly improved condi
tion of tracks as well as to the heayier con struction of the 
car. 
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For Patent Shapers and Planers, see ills. adv. p. 349. core, Connect the inside end of one spool of wire with ! np cam stands, etc . ,  when the top has an uneven edge: 
Best Oak Tanned Leather Belting. Wm . F. Fore the inside end of the other spool of wire ; this w ill leave I so that when gold pltlting the inside, tue solution will 

The Oliargefor Insertion under tMs !tead ts One Dollar paugh, Jr., & Bros., 58 1 J�lferson 1:'t., Phradelpbta, Pa. two ends of wire, which are to be connected with the I cover the wbole surface f A. Resin, 3 oz. ; beeswax, 

a linef(f/' each ilUlertion ; about eight words to a line. Stave, Barrel, Keg, and Hogshead Machinery a spe. poles of a battery of six Bunsen cells, 1 2 oz. ; sweet otl,q. s. to soften. Heat together in a small 
clalty, by E. & B. Holmes. BolIlllo, N. Y. (2) H. asks : How can n ickel be stripped �isb, stir.with a stick, pour into . cold water. and wo

.
rk 

AdvertiBemen
. 

ts must be " eceived at publication office It well wltb the hands !Shonld It t b Ittl '1  Split Pulleys at low prices, and of same strength and from a piece of Britannia ware witbout iujuring the snr- , . . ge : e n;t0re 01 
as early ac Thursday morning to appear '" ne!lJt issue. appeltrllnce as Wbole Pulleys . Yocom & !:Ion's Shaftlnll fac

, 
e of the latterf A. Nickel cannot readily be strippcd I' must be IDcorporated. 2. I have a scarf pm Ihat IS made 

ar- Tlul publiRher8 of thiB paper guarantee to adver- Works, Drinker St., Philadelphia. Pa .  from sucb an alloy cleanly. You may try a hath com- of ox�dized silver •
. 

Can. you Inform me how it is done r 
tiaera a circulation Q/' not 1888 thall 50,000 copies 6Very C. B. Rogers & Co .• Norwicb , Conn., Wood Working posed of a stronl[ hot solution of an alkaline nitrate �. D Ip th? clean sIlver �to aq?eous �olutlon of an alka-

I Machinery of every kind . See adv., page 348. acidiJied with oil of vitriol. Dip and rinse well In Ime sulphide, or expose It whIle mOIst to the action of 
weekly issue. 

Chard's Extra Heavy Machinery Oil. 

Chard's Anti-Corrosive Cylinder OU. 

Chard's Patent Lubricene and Gear Grease. 
R. J. Cbard. Sole Proprietor. 6 Buriing Sllp, New York. 
Bracket Woods.-Wm. E. Uptegrove, Saw Mills, 463 

East 10th St . .  New York, offers to the trade a choice 
8tock of tbese woods. Send Cor price l ist. 

, sulphureted hydrogen . Natioual lnstitute of Steam and Mecbanical Engineer- water ; repeat if neces�ary. 
lng, Bridgeport, Conn. Blast Furnace Construction and (

3
) M. C. asks :  What is the best steel for (13) G. A. L. asks :  How can tbe mottled 

Management. The metallul'lrY of iron and steel. Prac- coating seen on new gun barrels be reproduced, or 
tical Instruction In Steam Engineering, and a good SI·t"o.  magnets f A. That will depend somewbat on the style h in d' - f th ' t b d w at gre lents are required to make a preparation tlon when competent. Send for pamphlet. 0 magnet at IS  0 e ma e. For permauent horse-

h . G 8Ilitahle for browning them, and which wi ll be harmless 
Pe k' P t t 0 Pre S ad s oe magnets, tne erman spring steel is generally lire- . c s a en rop ss. ee v., page 333. ferred. 2. To what degree should it be tempered'? A. to the Iron f A. 1. Mix powdered chloride 01 antimony 
Reed's Sectional Covcring for steam surfaces ; any Leave it hard, especially at tbe ends. into a thin creamy paste with olive oil, add ing a few 

one can apply it; can be removed and replaced without (4) E. B. S: asks : How can I put up a ) drops of nitric acid. Warm tbe metal, cover its surface 
Injury. J .  A. Locke, Agt. ,  S2 Corttandt st .• N. Y. unifurmly with this paste ,and let it stand until properly 

OFFICE CITY WATER WORKS, CIN., 0., April 16. 1880. . , . . . . .  sand battery f A. Make a water-tight box of about 1 browned . 2. Nitric acid, � oz. ; spirit of inter, J,€ oz. ; I take pleasure In stating that of all the coverings now Downer s Cleanmg and Poltshmg 011 for hrlght metals, cubic foot capacity out of sheet lead one-sixteenth of spirit of wine, 1 oz:; sulphate of copper, 2 oz. ; tiucture In use at City Water Works, embracing 1 5,000 square feet Is the oldest and best In the market. Highly recom- I in h thi k d
' 

I tlll · t '
th I h

' te . 
d hl 'd f

' 
of various kinds. the H. W. Johns Asbestos A ir Cham- I mended by the New York, Boston , and other Fire De- ' an . c c. , an n� y I WI C ean w I san c orl e 0 Iron; 1 oz. ; water, 40 oz. 3. Sulphate of 

ber Covering is by far the best, not only In efficiency, partments thro1l/(hout. the couatry. For quickness of mOIStened WIth a solutl�� of sulphate of copper. The copper, 1 oz ; water, 20 oz . ;  spirit of niter, 1 oz. The 
but also In durability and lightness. I cleaning and luster produced It bas no equal. Sample . lead box forms the pO!!itlve pole of the battery, and a blue vitriol is dissolved in the hot water, and the solu-

(Signed) TROM; H. RYON, AssIst.-Engineer In charge. five gallon can be sent C. O. D. for '8. A. H. Downer. 17 . plate of zinc buried in the sand forms the negative pole. tion cooled before the other ingredients are added. The 
H. W. Johns M'f'g co., 87 Maiden Lane, New York, sole i Peck Sllp. New York. (5) 

C. B. W. asks : 1. What should be the burnisbing and markiug is efiected with the burnisher 
manufacturers. Blake " Lion and Eagle " Imp'd Crusher. See p. 833. focal length of a 2� inch objective for an astronomical and scratch brush, the polishing with a piece of smooth 

Astron�mical Telescopes,first quality & 10w prices,Eye Presses. Dies . and Tools for working ';heet Metal. etc. telescope ? A. From 36 to 44 inches . 2. How can I hard wood. Lacquer with thin alcoholic �bellac and 
Pieces, Mlcromete�s, etc. W. T. Gregg, 75 Fulton St., N.Y. Fru it & other can tools. Bliss & WilUams. S'klyn.  N. Y. construct an astronomical eyepiece ? A. See SUPPLE- use the wood polisher again. The metal In the first 
Money to Invest in Manufacture ; Box 1084,Batavia,N.Y. For Pat. Safety Elevators. Hoisting Engines, Friction MENT, No. 252, for full Instfuctions for constructing small place must be chemically clean . 

Want.ed-A man competent to take charge of the Me- Clutch Pulleys, Cut-olfCoupling, see Frisbie's ad . p . 349' 1 telescopes . (14) A. C. L. asks : Will you please in form 
tal Working Department of a large Manufactory. He NickeI P lating. -�ole manufacturers cast nickel an- (6) W. R. A. asks : How can . I refill the me what kind of cement is used in cementing rubber 
mnst be energetic, quick, and Inventive, as well as prac- odes . pure. nickel salts. Importe. 

:5 Vlenll\\.Iime, crocus, porous cells of a Leclanche buttery f A. Hold the top rolls as used in clothes wringers, and how applied ? A. 
tloally familiar with the best methods of press and die t C d t Ha & V W '" N .. S t M K & C tho . e c. ,on I . Dson an m .... e. ewar�, N. J . ,  and of the porous cup in a gas lIame until the ·p itch WI·th ee answer 0 c o. on IS page .  work, particularly In brass. Answer, stating qualiflcR- 92 and 94 Li b  rt S t  N Y k I tions In detail, as well as name and refereDces, which 

e y . ,  ew or ',. wbich it IS sealed is softened, then draw out the carbon (15) A. F. B. asks : Can you give me a 
will be received In conJIdence. R. S. & Co. , Box 'ji3, N. Y. Sheet Metal Presses. Ferracilte Co., Bridgd.on, N. J . •  plate, and reJiIl the cup with �anulated black oxide of formula for a composition tbat wiU serve as a sn bsti-

Wanted.-A few good Wood Turners wanted to work Wright·s Patent l?team Engine, wi�h automatic cut manganese and coarsely powdered gas coke, in about tute for vulcanized rubber ? I wish to make some 
on Gauge and Waymoth Lathe.. One competent to of!. Tbe best e.llIrine made. For prices, address W i lliam I the proportion of five parts of the oxide of manganese disbes for photographic purposes . A. You can use 
superintend shop. Good wages and steady empl oyment. Wright, � I anutacturer. Newburgb. N. Y. . to one of gas coke. wooden or papier maehe vessels coated with a 111m of 
Winter & Ball, cor. Grove and 13th Sts., Jersey City, N. J. Saw·Mill Machinery. Stearns Mfg. Co. See p 333 gutta percha dissolved In warm benzole. We know of 

Wanted - Metal Pattern Makers accustomed to small Portable Railroads. Sugar Mills. Horizontal �Be�m 
(7) McK. & Co. aSk

. (1) ho� to make a no satisfactory substitute for rubber. 
work. Ad. St. Louis Malleable iron Co., St. Louis, Mo. Steam Engines. Atlantic i:>team EngineW'ks B'klyn N Y waterproof paste to stick silk on silk. A. Macerate 

(16) J. H. T. wI.Jtes ·. It l'S clal'med that . . 
" 

. • virgin rubber (caoutchouc) cut into finest shavings with . > 
Engines . Qeo. F. Shecfd, Waltham ,  Mass. Apply to J. H. BlaIsdell for all kinds of Wood and about ten times its weigbt of pure benzole in an open- fruit or vegetables of any kind if heated and put into 
The M ackinnon Pen or Fluid Pencil. The commer- Iron Working Machinery. llY7 Liberty St., New York. mouthed bottle set in hot water (away from lire ' shake air tight jars or cans will keep without working or spoil

?Ial pen of the age. The only successful reservoir pen Send for il lustrated catal�gue . 
. occasionally and add more benzole, if Beccssar�, until ing. but I lind that green corn is an exce ption ; if there 

m the market. The only pen In the world with a dia- The Chester Steel Castmgs Co. , office 407 Llbrary St.,  a perfect so ution is obtained . The cement shonld not be other exceptions I do not know of them. Can you 
mon� circle around the pOint. Tb

.
e only reservoir pen I Philadelphta, Pa . .  can prove by 15,000 Crank �hafts, and he used In excess-in sucb quantity as to delay its dry- �ll me . why green corn is an exception r Also how it su�plted with a gravitating valve . others substitute . a 10.� Gear W heels, now In use, the superlonty of their I ' "  2 Wh I b dia d tl' . to I d • IS that It ferments when sealed up in airtight cans ? I am sprlDg, whlcb soon gets out of order. 'rhe only lien ae- CastlDgS over all others. Circular and price list free .  m",. • ere can uy mon CU  mg 0 s an I t Id th t 'f I t t tart " d t . t companied by a written guarantee from the manufae- . macbinery Y Where can I get a ynung miln as jeweler i 0 a I pu �o ounc�s BrIC BCI 0 e�ery S

.
IX e:n 

turars. The oDly ven that will stand the test of time. The Improved HydraItlrc Jacks , Punches, and Tube and diamond cutter and setter ? A. An advertisement quarts of corn while cook tng and tIlen seal It up It Will 
A bls' ory of the Mackinnon Pen ; its uses, prices. ete. ,  Expanders . R. Dudgeon. 24 Columbia St . ,  New York. in Business IILd Personal column would no doubt pro- keep and not ferment. Why is it BOr A. 'rbe secret 
free. Mackinnon Pen Co. 200 Broadway, New York. For Superior Steam Heat. Appar. , see adv. , page 364. cnre the information you require. lies in thoroughly curing tbe corn-it requires much 

Wiley & Russell M'f'g Co. See adv., p. 333. Gear Wheels for Models (list free) ', experime.ntal and (8) W E H asks ' C n you descrl'b longer heating than most vegetables. The natural milk 
• . ,  • a e a is not removed and ianaric acid is not used. Pack each Among the numerous Mowing Macbines now in use, , model work, dies and puncbes, metal cutting, manufae- simple inexpensi ve way to prepare oxygen for inhala- can as ful! as possible seal and place at once in the 

none ranks so bigb as the Eureka. It does perfect work I turing, eto. D. Gilbert & Son , 212 Chester St. ,  Phlla. , Pa. tlon? Also plan for Inhaling instrument such as may . . . '  ' . 
and gives uulversal satlsfactlon. l<'armers In want of a The best Truss ever used. Send for descripti ve circu- be made by any handy workman? If so you may enable ' 
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l llD
h
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l
water

d
; after It has
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d
lOUg enough tap a 

I hi ill It th I b t t t ' ow 0 e, an as soon as t e aIr an steam are out seal mow ng mac ne w consu e r es In eres s by l iar to N. Y. Elastic Truss Co., 683 Broadway, New York. many rural physicians to test the efficacy of oxygen . . 
sending for Illustrated circular. to Eureka Mower Com- Houston's Four-Sided Moulder. See adv .. page 366. in catarrh and in pulmonary afiectious. A. Xix 

agam With a drop of solder. 
pany, Towanda, Pa. 

A proJitable business for a person with a moall capi- 1 pure crystallized potassium chlorate with about one- . (17 ) " Cavalry . Man " as�s :  Can you give 
Brass & Copper in sheets, wire & blanks. See ad. p. 364. tal . Buy a Stereopticon or M,aglc Lantern, and an In- ' quarter its weight of pure black oxide of manganese, m your paper a receipt for puttmg a dark blue color 

Wanted-A Man as Superinteudent and Foreman of teresting assortment of views. Travel, and give public and heat the mixture in a copper retort, with large de- I to steel ? The arms we use are of a dark blue color 
Machine and Foundry (N: Y. state). Manufacturing a exhibitions. For particulars, send stamp for 116 page livery tube. until tbe gas begins to come over. Conduct I when we first receive them, but this soon wears ofi, and 
specialty. Good bnsiness and mechanical ability re- catalogue, to McAllister. Mfg OptiCian, 49 Nassau St.,N. Y. the gas tbrough a large empty bottle (to avoid accident 

I 
I would like to know some, method of restoring it. It 

quired. Giving antecedents, references, and salary de- New Economizer Portable Engine. See illus. adv. p. 366. by back pressure), then through a strong solution of iron is only a surface coat, and muriatic acid washes it ofi 
Sired 

.
• Address Iron, P. O. BO

.
X 255, New York city. sulphate (copperss), a:nd then tltrough an Iron tu be I. 

so tbat if.you try. to impart a blue with muriatic acid it Rollstone Mac. Co. 's Wood Workinll: Mach'y ad. p. 366. D18mond Planers. J. Dickmson, 64 Nassau St., N. Y. several feet in lengtb, 1I11ed loosely with fresb quicklime '  1Irst washes ofi the color already on and thus necessi-
The Inventors Institu te, Cooper Union Building. New For Sbafts, Pul,leys, or Hangers, call and see stock In granular lumps (free from dust). Collect in a rubber : tates bluing the whol e  barrel instead of only the spot 
York. Sales of patent rights negotiated and inventions kept at 79 Liberty st., N . �. Wm. Sellers & Co . bag. An ordinary mouth piece answers well enougb if devoid of , color. A. The original color is due to the 
exhibited for subscribers. Send for Circular. 1 Wm. Sellers & Co., Phlla. ,  have introduced a new the air from tbe lungs is expelled through the nostrils, I 111m of oxide formed on tempering the metal. It caunot 

Fragrant Vanity Fair Tobacco and Ci garettes. 7 First Injector, worked by a single motion of a lever. I or so as not to contaminate the contents of the bag. The I weI! be repaired wben injured w ithout reheating the 

Prize Medals-Vienna, 1873 ; Philadelphia. 1876 ; Paris, Ore Breaker, Crusher, and Pulverizer. Smaller sizes heat sbould be continued under the retort with caution whole piece. A good, though easily inj ured imita tion , 
1878 ; Sydney, lm-awarded Wm. S. Kimball & ' Co .. I run by horse power . �e p . 366. Totten & Co. , Pittsburg. I to avoid too rapid a disengagement of the oxygen until for cloaking a worn spo� i. � very tbin alcoh�l i

.
c solution 

Rochester, N. Y. I Vacuum Cylinder Oils. See adv. , page 3�5. co more gas comes over. of shellac, colored to SUlt WIth a trace of aml111e blue-
Superior Malleahle Castings at moderate rates of Machine Knives for Wood-working Machinery, Book (9) C. H. C. asks : Does the area of the purple. 

Richard P. Plm. Wilmington, Del. Binders, and Paper Mills. Also manufacturers of Solo- base or bottom of a cistern have anytbing to do with (18) W. E. J. asks : 1 . Will two currents, 
Wood .. Working Macbinery of Improved De�ign and man's l'arallel Vise. Taylor Stiles & Co . ,Riegelsvllle,N .J. I the pressure of the contents on the sides of the same one positive and one negative, traveling over tbe same 

Workmanship. Cordesman, Egan & Co., Cincinnati, O. I H. A. Lee's Moulding Machines, Worcester, :Mass. l or In other words does not the pressure on the sides of wire and in ·the same direction. neutralize each other ?
· 

The E. Stebbins Manuf'g Co. (Brightwood, P. O.),  , Comb'd Punch & Shears ; Universal Lathe Uhucks. Lam- a �istern depend e�tirely on the depth of the contents A. Yes. 2. Is there any way by wltich two magnets 
Sprlngtleld, Mass . . are prepared to furnish all kinds of : bertville Iron Works, Lambertville, N. J. See ad. p.285. and not on the cnhical contents of the same ? A. The , may be arranged so as to be acted on independently 
Brass and Composition Castings at short notice ; also pressure per square foot depends entirely on the depth over one wire ? A. Yes. See Duplex and Quadruplex 
Babbitt Metal. The quality of the work Is what has T I h ' "  Pr t' El t · · ty d th EI t '  
given this foundry its high reputation. All work of tbe water. e egrap y m escot s ec rlCI an e ec nc 
guaranteed. (10) C. W. Y. writes : We have a quantity Telegraph ." 

The " 1880 "  Lace Cutter by mail for 50 cts . ;  discount of silver and of gold solution, made the usual way with (19) S. B. M. asks (1) how to make im-
to the trade. Sterliug Elliott, 262 Dover St., Boston, Mass. I

I cyanide of potassium. 1. Is there a cheap way of pre- pression paper dificrent colors. A. We refer you ' to · 
The Tools, Fixtures, and Patterns of the Taunton IDNTS 'ro CORRE!:IPONDENTS. 

cipitating the metals so that we can uoe them? A. Pre- SICENTIFIC AMERICAN, Vol. 40, page 187 (22). 2. How to 
Foundry and Machine Company for sale, by the George No attention will be paid 1.0 communications unless 

cipitate the silver solution with excess of caustic soda I· ebonize wood. A. See ScmNTIFIC AMERICAN, Vol . 40,· 
Place Macblnery Agency, l21 Chambers St., New York. accompanied with the full name and address of the or carhonate of soda ; wash, dry, and heat tbe silver cyan- page 91 (18). 3. The proper position of eccentric from 

Improved Rock Drills and Air Compressors. Dlus- ide mixed with borax glass nearly to ,vhiteness In a small ! tbe crank pin on an enKine. A. It sbould be set ahead writer. 
trated catalogues and Information gladly furnished. Names and addresses of correspondents WIll not be 

blacklead crucible. Make tbe gold hath distinctly acid of the crank pin ; but how mucb will depend upon the 
Address Ingersoll Rock Drlll Co .. 1� Park Place. N. Y. 

given to inqnirers. by adding sulphuric acid (out of doors to avoid Inhaliug valve and valve gear; it should be sufficient to give one-
Eagle Anvils, 10 cents per pound. Fully warranted. We renew our request that correspondents, in referring tbe poisonous gas given ofi) ,  then add an excess of sui- .Ixteentb to three ·s ixteenth inch openiug of valve when 
Mineral Lands Prospected, Artesian Wells Bored, by to former answers or articles, will be kind enough to phate of iron in strong Rque6us solution to precipiiate the crank pin is ou the center, depending upon the rise 

Fa . Diamond Drlll Co . Box '28, Pottsvillc, Pa. See p. lU9. name tbe date of the paper and tbe page, or the number the gold. Collect the precipitate gold on a Jilter, waeh aud velocity of the piston. 
with hot water, and fuse in a small crucible with borax 

Packing once tried always used. Phamix Packing 
I 

of the question . 
from 1-16 up In spools or on coils. Phwnix Packing Correspondents whose inquiries do not appear after glass as in the case of silver. 2. Is tbere some way that 
Company, 108 Liberty St. ,  N. Y. a reasonable time shou ld  repeat them . If not then pub- we can prepare the solution to apply with a sponge like 

(20) G. H. E. asks : 1 . Do polarized arma
tures lose their magnetism soonY A. With fair usage, 

no. 2. Is their use to be commended as to practical 
efficiency ? A. Yes ; they are largely used in telegraphy 
and In telephone cal ls.  

the ordinary washes for cbeap pl ating ? A. We kcow 
Experts In Patent Causes and Mechanical Counsel. Iished, tbey may conclude that, for good reasons, the 

of no way of using tbe bath as sugg�Bted. 3. How can 
Park Benjamin & Bro . • 50 A stor House. New York . Editor declines tbem . 

Corrugated Wrought Iron for Tires on Traction En
gines. etc. Sole mfrs., H. Lloyd, Son & Co., Pittsb'g, Pa. 

Mallelble and Gray Iron Castings, all descriptions, by 
Erie Malleab le Iron Company, limited, Erie, Pa. 

Skinner & Wood, Erie, Pa .. Portable and StatIOli.a,ry 
Engine., are full of orders. and withdraw their illustra- · 
ted advertisement. Send for their new circulars . 

Powcr, Foot, and Hand Presses for Metal Workers. 
Lowest prices. Peerless Punch & Shear Co . . 52 Dey St.,N. Y, 

Recipes and Information on all Industrial l'rocesses. 
Park Benjamin's Expert OIDce, 50 Astor House, N. Y. 

For the best Stave, Barrel . Keg, and Hogshead Ma
chinery, address H. A. Crossl ey. Cleveland, Ohio . 

National Steel Tube Cleaner for boiler tubes. Adjust
able ,  durable. Chalmers-Spence Co. ,  40 John St. ,  N. Y. 
For Mill Mach'y & Mill Furnishiug, see illus . adv. p.349. 

The Brown Automatic Cut-ofi Engine ; unexcelled for 
workmanllhip, economy, and durability. Write for In
formation. C . H. Bro'w1l & Co., Fitchburg, Mass. 

Gon Powder Pile Driv�. Thos. Shaw, 915 Ridge 
Avenue, Philadelphia, Pa. 

Li;:ht and Fine Machinery to order. Foot Lathe cata
logue for stamp. Chase & Wood'lnan, Newark, N. J. 
For Separators, Farm a. Vert.l.cal Englnes,see IIdv.p.349, 

Persons desiring special information which is purely we make a cbeap battery so as to UBe our solution. pro-

of a personal character, and not of general interest, vided it cannot be precipitated witbout too much ex

shou ld remit  from $1 to $5, accoming to the subject, pense? The 801 ution is so rich that any bright clean 

as we canno). be expected to spend time and lahor to metal will be plated over in a few minutes . A .  See 

obtain such information withollt remuneration . Nos. 157, 158, and 159. ScmNTIFIc AMERICAN SUPPLE

Auy numbers of the SCmNTlFIC AMERICAN SUPPLE- MENT, for descriptions of batteries. 

(21 ) C. W. B. asks : 1.  Which is better for 
the drive wheel of a foot power scroll saw, an Iron or 
wooden wheel ? A. Iron is best, but wood answers a 
good purpose . 2. Is it better to have a tight balance 
wheel on the shaft that drives the saw ? A. Yes. 

MENT referred to in these �olumns may be had at this (11)" C. U. F. asks for the best preparation of 
office. Price 10 centa each. wbitewash that will stand the storms and time (for out- (22) A. L. E. asks how to find the circum

side of buildings).  A. For brickwork exposed to damp ference of a circle, the diameter being given. A. Mul
take one half peck well burned quicklime, fresh from tiply the diameter by 3.1416. (1) A. R. writes : I wish to make an elec-

tro-ma .... et capable of sustainina from 100 pounds to the kiln, slake ,,:ith hot water, eno.ugh to reduce it to a 'I (23) G. B. C. asks (1) for an amatenr tele-,.,- ... paste aud pass It tbrough a Jine sieve ; add a gallon of . 
125 pounds weight. A. To form the core bend a piece clean

'
whlte salt whicb has been dissolved In a small graph li�e . �ne

A
-bal! ml

1
1
2
e In

l
len�th

d
' fi�e sta�ons : '

I
w
l 

hat 
of soft, round iron, one inch in diameter and two feet quantity of boiling water, and a thin smooth paste, also I 

size of wire . • :No,  ga valllze IrOn wI�e WI au 
long. into the form of tbe letter U; on each of its arms hot. made from 1 lb.· fine rice Jiour ; also !4 lb. best I swe�. 2. How many Leclanche cells ? A: Five to each 

Sl l p  a spool or coil of insulated wire, tbree inches in wbite glue, made in the water bath. Mix togetber, stir I station. 3,�How much and what size of ms?lated wire 
diameter and about eight ·inches long. formed by wind- well. add 3( lb. best Spauish whiting in 5 quarts on each p�lr of �pools of sounders. �. �se 8 or 10 

ing No. 16 copper wire, cotton insulation, . on a mandrel hoiling water, stir, cover over to retain beat and ex- layers of :N o: 24 Silk covered copper :-VIr•e, :aklng care 
or shaft of round Iron, one inch In diameter and one clude dust, and let it stand a week. Heat to b()iling, stir, to have nearly ·the same amount of wire In each mag

foot long, wrapp�d with fou� layars of foolscap paper. and apply hot. The above proportions will cover 40 net . 
As �h layer of Ul8Ulated wire � wound on the man-

square yards. 2. Also the best way to refine cidllr for (24) G. H. asks how to blue wire such as drel lt should be brushed over WIth bot glue. and whpn fal!lily use f A. See pp. 394 (7) and (15) , Vol. 39, and used iu manufacturing hair pIns, also IIsh hooks, etc. the spool is thus wound, and the glue between. each 
299 (24) and 28 (46), Vol. 38, SCIENTIFIC AlIERICAN. A. Dip them in a lacqoer composed of a good quality layer of wire Is thorougbl;;, dry, then the mandrel is I . 

knocked oot of . the spool . Wind each spool in the (12) J. W. McF. asks : 1. O f  what IS t�e of alcoboli c  sbellac varnish to which has been added a 
eame

, direction, and when the spools are s1ipl)f:d on the wlllt comllosed.that is used by electro-platers for buildmg little aniline blue. 
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(25) J. W. H. asks : Will a saw that is run I (36) P. C.  N. , C. G. , W. V. , C. W. T.,  and 

by wllter power run any stronger at night than in the I others ask : 1 .  For a plain description of how to pro
day ? A .  No. 2. Will pure steam from the upper part ceed in order to charge a strail(ht bar of "tcel with suffi
of a .team boiler when let out scald, if no water comes cient magnetism to give it the power of lifting four times 
with the steam ? A. If of sufficiently high pressure it I its own weight. Also, how to proceed with horse-shoe 
will not scald near the outlet. and other forms. 2. 'I'he name of the best brand of steel 

(26) H. R. asks : How are Bourdon springs 
for pressure gauges manufactured ? A. The tube is, 
we believe, first. drawn with a cylindrical section, like 
other drawn brass tubes, then given the proper section 
by either rollers or drawing through another die. 

to use (Jessup's. chrome, or black diamond). and why it 
is the best. How to temper. 3. Is there any gain in al
lowing the bar to remain under the infiuence of the cur
rent for a long time, or does it receive the full charge in
stantaneously ? In fact. we would like some information 
on this subject that we can rely upon. A. 1. The quick

(27) W. S. asks : 1 .  How can I mel t cop- est and best way to magnetize steel bars is to place 
per. brass, and zinc. and what kind of fUl'llace and heat them centrally in a suitable coil, and then connect the 
will I need if I melt copper and zinc together to helix with the wires from a dynamo-electric machine 
make brass ? How many parts must I bave and or powerful battery for a few seconds, remembering to 
what kind of fiux. or is there any need of fiux ? For I break the cllrrent before removing the magnet from the 
melting, will I have to take an iron ladle or crucible? col!. If the source of the current is a dynamo machine, 
A. YOll can melt the metals referred to in a common thecoil should be about 2� inches long and should con
coal fire. Yon will require a crucible for copper and sist of 10 or 12 layers of No. 12 magnet wire. If a bat· 
brass. but zinc may be melted in an iron ladle, Com- tery is used. a coil l �  inches long, composeoi of 14 or 16 
mon brass is composed of copper 3 parts. zinc 1 part. layers of No. 16 magnet wire, will be the best. The in
Fine yellow brass, copper 2 parts, zinc 1 part. Mel t ternal diameter of the coil should be only large enough 
the copper, then add the zinc Stir the alloy with. a to admit the bars easily. A battery of six Grenet ele
dry wooden rod. A little borax may be used as a ments. each having an effective ziuc surface of 30 square 
fiux. 2. On making moulds,what kind of mixture must inches connected in series. will do the work very well on 
I take to work .nicely and cast well ? A. Fine moulding small magnets ; such, for instance. as are nsed in tele
sand is the best for general use. phones. Where a number of magnets Ilre to be made at 

(28) W. T. K. asks (1) how to connect l one time the bars may be passed in a continuous line 
three steam whistles so that they will all go off at once ? through the coil ,  always keeping th.ree bars in ?on\act 
A. Have one common steam valve to the 3 whistles. 2. 

end to end, adding one abov� the COlI before takmg one 
Whitt power is in a cylinder IX< inch bore and 1% 

off below. ]n thi� manne� sIxty bar magnets have been 
strOke, at  600 revolutions a minut� ? A. For rnles for strongly charg d m ten mI!!utes. Horse-shoe magnets 

I I t· h f '  S cannot be charged so readily. Th_ are two or three ca cu a mg orse power 0 engmes, see UPPLElIIENT, f h . th 0 .. 1 h . 
No. 253. ways 0 c. argmg em. ne way 18 to p ace t em m 

contact With the poles of 'It very strong electro·magnet. 
(29) J. K. ask s :  1. What will prevent a removing them after breaking the current; another 

grindstone wearing off in one place more than in an- method IS to . place each limb of the magnet in a coil 
other ? I have one about 30 i nches. in diameter, and I adapted to the current to be used, and still  another 
there is one place that is soft in it and 1 call't kecp it meth.od is to employ a single coil. inserting one pole of 
round. A. It is an inherent defect in the stone. We �he magnet into the coil in one direction, thus breaking 
know of no remedy. 2. What power am I using. The I the current,and mserting the other pole into the coil from 
pulley I get my power from is 14 inches in (jiameter.and the opposite direction. Jt i. well to remember that the 
it makes 250 revolutions per minute with a 2·inch belt. magnet will be very much impaired if the current is not 
A. About 2!-4 horse power; possibly 2�. if the belt is broken before removing it from the coil. The secret of 
run very tight. mccess in charging magnets is to have a strong current. 

(30) D. C. M. a8ks : 1. How can I measure 
It is impossible to make magnets satisfactorily without 
this all.important requisite. 2. As to the quality of �h� power of a telescope or fie.ld glass ? A. ��e. magni- steel best adapted to this purpose. machinery steel harfymg power of a tel�sc�pe IS found by dlvldmg the I dened and not tempered answers admirably. For horse

focal. length of the objective by the focal length of the I shoe magnets German spring steel is the best. Tool 
eyepIece. 2. How should I proceed to make a sunglass steel answers well if hardened and drawn to a straw 
for a telescope ? A. Place a piece of very dark glass color. 3. Th.e steel receives its maximum charge ai
over the. eyepiece. See SUPl'L�ME:,T 252 for directions most instantly. It is usele.s to allow it to remain nnder for makmg telescopes. 3. Winch IS the best for an o b- the infiuence of the magnetizing current more than a few servatory. a mercurial or an aneroid barometer? A. M er- seconds. 
curia!. 4. Where can I procure dynamite cartridges --___________________ 

_ for extracting stumps, and what will be the probable 
cost ? A. Address mannfacturers who advertise in our 
columns. 5. Where can I get a copy of the " Nautical 
Almanac ?" A. From industrial publishers whose ad

MINERALS, ETC.-Specimens have been re
ceived from the following correspondents, and 
examined. with the results stated : 

vertisements may be found in another column. 6. Who A. D. L.-A fair variety of potter's clay.-P. M. C.
shaU l apply to to become a volunteer observer for the An argillaceous lime carbonate.-W. T.-The clay con
U. S. Signal Service ? A. Apply to the chief of the Sig. tains a large percen!age of alkalies and a little lime 
nal Service Bureau at Washington. D. C. I phosphate.-C. McG.-It is tourmaline.-H .  S.-Zinc 

I snlphide.-G. C . R -A fair quality Of potter's clay.-
(31) K. E. B. asks : 1 .  ·Could I obtain J. T C.--Carbonate of lime. Some of the stone would 

power enough from a � inch hydrant to run an electric probably make a fair cement.-F. D. H.-Tourmaline.
machine five times the size of the cut on first page of G. N. H.-Titaniferous iron oxide •. 
SUPPLEMENT, No. 161 ? 'Vater has good pressure from 
Worthington engines. A. It depends entirely on the 
pressure and the size of the pipe leading to the half 
inc.h aperture. With a pressure of 40 ponnds per sqnare 
inch you could do it. If yon intend making a machine 
of the size named you should follow Siemens' latest rna 
chine,or imilate some of the more recent machines of 
prominent makers. 2. How does electricity pass from 
tbe cores of themagnets to the wire, the wire being insu· 
lated on an electric machine? A. It does not pass from 
the cores of the magnets to the wires. It is evident you 

COMMUNICATIONS RECEIVED. 
On Swift's Comet. By W. R. B. 
Features .of No. 9. By W. B. W. 
On Scientific Discussion. By C. R. 

NEW BOOKS AND .PIJBLICATIONS. 
MODERN ARCillTECTURAL DESIGNS AND DE

TAILS. Bicknell & Comstor,k, 194 
Broadway, New York city. Ten parts. 
Price $1 each. Part one just issued. 

do not understand the principle upon which the dyna· Each number is to con tain a perspective view, with ele· 
mo-electric machine operates. You shonld consult vation plans and details, of every portion of a building. 
SOme elementary work on physics. 3. Why must the I The number before us contains a perspective view and 
machine given in No. 161 SUPl'LEMENT he set on a brass , lithographiC details on a large scale of a very handsome 
plate? I see other macbines rest on iron or wood. A. I residence r cently erected in Summit, N. J. The· work 
Any non.magnetic material �iIl do. Iron cannot be : promises to fill a want long felt by builders and others 
used, as it would close the poles of the magnet. 4. I about to erect suburban or seaside summer homes. 
Suppose an electric machine wui run ten lamps, and I 
only use one, will my ligh t be any larger from the one 
than it would when all ten were III use ? A. Yes. 5. 

THE MAGAZINE OF ART. Ca�sen, Petter, 
Galpin & Co. London and N ew York. 

I understand that electricity does not burn passing A monthly publication devoted to art of a varied kind. 
throngh the carhons of a lamp. If so, why should the , Every part is complet�, with finely exec uted engraving� 
number of lamps 10 a mactlne have a limi t ?  A. Every of beautiful art objects both ancient and modern , etch· 
lamp adds to the resistance of the circuit, and there is a ings from celebrated paintings, • •  Wood Carving, " "Art 
limit to the resistance the machine is capable of over· work in Gold and Si lver," .. 'I'lle Schools of Carpet 

(32) J. N. W. asks : Do any of the stars 
twinkle except the fixed stars? A. All stars twinkle. 
This phenomenon is due to the constantly varying den
sity of the atmosphere. 

Manufacture," " English Pottery. " .. Chippendale and 
Shear�on Furniture," h Wall Papers and Hangings," 
fully illustrated. etc. Price 40 cents a number. 
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I N D E X  O F  I N V E N T I O N S  
I'OR WHICH 

Badge, E. R. Smith . . • • • . . . . . • • . . . • . . . . . . . . . . . . . . . . . . .  234,210 Kettle handle, G. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,227 
Bark mill, D. O'Brien . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,324 Lamp, comb'd stand and bracket, R. Cartwright . .  234.245 
Bed bottom, spring, E. P. Fowler. . . . . . . . . . . . . . . .  234.262 Lamp. electric, J. W. Swan . . . . . . . . . . . . . . . . . . . . . . . 234.345 
Bed, spring. C. A. Libby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.303 

I Lasting. device for preparing uppers for. Brock & 
Beer cooler. Lederle & Oberlein . . . . . . . . . . . . . . . . . . . .  234.133 I Woodward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.231 
Bell. electric. C. J. Means . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,316 Letter box alarm. electriC, C. H. Carter . . . . . . . . . . 234,244 
Belt. galvanic. C. N. West.  • . . . . .  234.379 Letter holder alarm. electric, A .  Allison. Jr . . . . . .  234.218 
Belting. mannfacture of machine, F. Waltou . . . . . 234.360 Lightning or fire, protecting oll tanks from. J. C .  
Bichromates. manufacture of, H .  Pemberton . . . . .  2:34,J45 Chambers . . . . . . . . . . . . . . . . . . . . . . . . . .  o • • • • • • • • • • • • • • •  234,173 
Binder for sheet music, J. S. Shannon . . . . . . . . . . . . .  234.150 Liquid meter, Hancock & Heath . . . . . . . . . . . . . . . . . .  234.275 
Blind slat adjuster. J . H. Monk . . . . . . . . . . . . . . . . . . . . .  234.317 Lock cylinder. 11'. H. 'l'aylor . . . . . . . . . . . . . . . . . . . . . . . . .  234,213 
Board fastener. lS. A. Hoernes . . . . . . . . . . . . . . . . . . . . .  234.370 Lock hub, J .  W. Lieb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.302 
Boiler setting. Maxwell & Sllllman . . . . . . . . . . . . . . . . . 234.136 Locking nut, J. B. Calkins . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,239 
Boiler tnbes, securing, E. ll cGovern . . . . . . . . . . . . . . 234.312 I Locomotive. narrow gauge, 11'. P. Henszey . . . . . . . . 234.279 
Boot and shoe crimping machine • •  J. A. & A. C. I Low water indicator. C. F. Kurz . .  . . . . . . . . . . . . . . .  234,295 

Ambler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.163 I Measure, shoem'!ker's. C. Schaefer . . . . . .  . . . .  . .  . 234 205 
Boots and shoes. manufacture of, H. R. Adams . . 234.161 ! ;\lills, germ detecter for roller. A .  Fredenhagen . .  234.122 
Bottle. nursing, E. A. Barton . . . . . . . . . . . . . . . . .. . r . . . 23t2'M ' Mitt shaping machine. W. P. Jennings . . . . . . . . . . . . .  234,236 
Bux, T. S. Lambert . . . . . . . . . . . . . . . . . . . . . . . . . .  :' . . . . . . .  234,297 ! Needle, !. Benjamin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234.371 
Box. J. P. Noyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.323 , Nut lock. M. Haneline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.277 
Box, etc .• A. Hopfen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.280 ; Nut lUCk. J. G. 11 erold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,127 
Bread, moulding. D. F. Bremner . . . . . . . . . . . . . . . . . . .  234, 166 I Nut lock, J. W. Tombow . . . . . . . . . . . . . . . . . . . . . . . . . . . 234.350 
Broiler, reversible.  B. E. Shattuck . . . . . . . . . . . . . . . . . .  234.339 ' Oil can or keg. w. Wilson • •  Tr . . . . . . . . . . . . . . . . . . . . . . 234 363 
Broom hulder. wh'sk, G. Kent . . . . . . . . . . . . . . . . . . . . .  234.239 Oil tank. E. E. Hendrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,186 
Buckle. C. L. & A. Marschall . . . . . . . . . . . . . . . . . . . . . . . .  234.310 Ore furnace and reducer. J. Bujac . . . . . . . . . . . . . . . . . .  234,170 
BUCkwheat hUlling apparatus. Beaty & Calkins . . .  234,113 Ore roasting furnace, J. Winterburn (r) . . . . . :. . . . . .  9.454 
Button, compOsition, A. II . Noble . . . . . . . . . . . . . . . . . .  234.322 Ore washing macbine, dry, A. M. Dennen et al. . . .  234,255 
Button, sleeve, Caldwell & Winslow (r) . . . . . . . . . . . . 9,449 Packing, metallic. Osgood & Monroe . . . . . . . . . . . . . . . .  234.327 
Button turning machine. Calkins & Cook . . . . . . . . . .  234,241 Paper bOX, C. M. Arthur . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234.221 
Canoe. portable folding, \V. Armstrong . . .  ,. . . . . . . . .  234.164 Paper drying machines. turn round for, J,Woldron 234,359 
Cans, gauging and side seaming, R. GornaH . . • . . . .  234,�71 Paper pulp, apparatus for preparing wood for mak-
Car brake. A. K. Kline . . . . . . . . . . . . . . . . . . . . . . . 234,293, 2�4,224 ing. W. H. Patrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,144 
Car coupling, G. W. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.175 Paper pulp. preparing wood for making, W. R. 
Car door bolt, J.  B. Calkins . . . . . . . . . . . . . . . . . . . . . . . . . 234,24a Patrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,142. 234.143 
Car starter. B. G. Fitzhugh . . . . . . . . . . . . . . . . . . . . . . . . . . 234.121 Pavement, street. A. Bannister . . . . . . . . . . . . . . . . . . .  234.376 
Car starter. H. M. Powe! . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,380 Pen, stylographlc. G. F. Hawkes . . . . . . . . . . . . . . . . . . .  234.1R l  
Cars, sound deadening attachment for railway, Photographic head rest, W .  Kenyon (r) . . .  . .  . . . . .  9.451 

.I!'rench & Jeffers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,265 Photographic images. producing, D. N. Carvalho .  234,171 
Card and collar board. machine for the manufac· Piston, IV. Warner . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  234,374 

ture of. C. M. Gage . . .  . . . . . . . . . . . . . . . . . . . . . . .  234,266 Planer knives, grinding, C. J. Le Roy . . . . . . . . . . . . . . 234,299 
Carding machine. G. Estes (r) . .  . . . . . . . . . . . . . . . . . . . .  9.457 Plantcr, corn. Caviness & :vlcCormick . . . . . . . . . . . . . .  234,2{3 
Carriage boot flat hook. C. F. Littlejohn . . . . . . . . . . . 234 801 Plow jOinter, H. A. Currier . . . . . . . . . . . . . . . . . . . . . . . . . .  234.251 
Carriage canopy support. IT. C. Seely . . . . . . . . . . . . .  234,206 Plow sulky. Patterson & Abrahams . . . . . . . . . . . . . . . . 234,B�8 
Carriage spring, J.  S. :vlares . . . . . . . . . . . . . . . . . . . . . . . . .  234,137 Plow wheel. F. S. Davenport . . . . . . . . . . . . . . . . . . . . . . . .  234 . 1 7G 
Carriage, two-wheeled. J. Jenkins . . . . . . . . . . . . . . . . 234,285 Pocketbook fastening. J. Menahan . . . . . . . . . . . . . . .  234 314 
Cart, dumping, B. Tweedle . . . . . . . . . . . . . . . . . . . . . . . .  234.351 Polishing wheo1.  X. Yah Ie  . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,3C7 
C�rtridge loading Implement, F. G. Farnham . . . . . . 234,259 Propeller. H. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,2G7 
Cartridges. priming metallic. J. F. Cranston (r) . . .  9.453 Pump. N. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.189 
Casket or coffin bandle. n. 'V. :Morgan . . . . . . . .. . . . 234,a20 Puzzle and game apparatus, combination, :J . R. 
Casket trimmings. E. S. Wheeler . . . . . . . . . . . . . . . . . . . .  �'14,155 Barry.. . . . .  . . .  . . . .  . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . .  234,223 
Chuck. lathe, J. Ill. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . 234.216 Pyrometer, E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . 234,163. 234 166 
Churning apparatus. C. II. Davidson . . . . . . . . . . . . . . . .  234.25H Railway signal, electric. C. J. �I cans .. ; . . . . . . . . . . . . .  234.315 
Clock, calendar. P. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . 234,355 Railway switch, W. Spielman . . . . . . . . . . . . . . . . . . . . . . . .  234.341 
Clothes dampener. J. P. Ellacott . . . . . . . . . . . . . . . . . .  234.1 1 8  Railway switch. automatic, R. P. Garsed . . . . . . . . . .  234,178 
Coal breaker tooth. S. Broadbent (r). .  . . . . . . . . . . . .  9.456 Railway time Signal, A .  M .  La']e . . . . . . . . . . . . . . . . . .  234,�96 
Coal tipple, M. Q. Curry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,116 Ram and water wheel, hydrau:ic. G. Yellott . . . . . . .  2�4,�63 
Cockle mill. J. M. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.290 Reverberatory furnace, J . G. McCormick . . . . . . . . . .  234,124 
Collar fastening, horse. S.  J. Rowers (r) . . . . . . . . . . . .  9,448 Rock and coal drilling machine, J. Hoss . . . . . . . . . 234.147 
Collars, m:.:chine for mOistening the fold lines of, Roll, corrugating, W. Wilson, Jr . . . . . . . . . . . . . . . . .  234,365 

T. S. Wiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,156 Roll for troops, C. Blattner . . . . . . . . . . . . . . . . . . . . . . . . . 234,225 
Commode. folding, G. C. Bovey . . . . . . . . . . . . . . . . . . . . . 234,230 Rotary engine. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,�OO 
Compass box. T. F. Randolph . . . . . . . . . . . . . . . . . . . . . .  234,331 Saw tiling machine, P. Bossert . . . . . . . . . . . . . . . . . . . . . 23",Z'�8 
Compasses, telescope attachment to surveyor's, Scarf, neck. A. E. Convers . . . . . . . . . . . . . . . . . . . . . . . . .  � 234-,174 

T. F. Randolph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,332 Seed drill feed. J. L. Riter . . . . . . . . . . . . . . . . . . . . . . . . . .  334.�03 
Condenser, P. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.140 Seeding machine force feed. J .  L. Riter . . . . . . . . . . . 234,33.,) 
Confection. hygienic oatmeal. Lambert & Huyler 234.298 Service box, J. E. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,114 
Copper ores. treating, C. T. Du Motay . . . . . . . . . . . . . . 234,212 Sewing machine, S. French (r) . . . . . . . . . .  9,450 
Core box, J. Forbes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,263 Sewing machine guide. J. F. J .  Gunning . . . . . . . . . . .  234,181 
Corn husking roller, T. C. Elliott . . . . . . . . . . . . . . . . . . . 234.10� Sewing machine ruffiing and puffing attachment, 
Corn shellers. etc .• feeder for. :\1. Kidnocker . . . . . .  234,292 C. H. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,242 
Cornice, adjustable. Atrutton & Steuerwald . . . . . . .  23!,344 Sewing machine shuttle carrier, Austin & Nichols 231.112 
Corset clasp, J.  J. Mahoney . . . . . . . . . . . . . . . . . . . . . . . . .  234,806 Shaf coupling. N. Stedman . . . . . . . . . . . . . . . . . . . . . . . . . . 234.343 
Cotton c::'opper, B. S. Allen . . . . . . . . . . . . . . . . . . . . . . . . .  234.219 Shearing machine, sheep, H. A. Reid (r) . .  . . . . . . . .  9 . 455 
Cradle, R. 8. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,311 Sheet metal can. C. Green . . . . . . . . . . . . . . . . . . . . . . . . . 234,269 
('rane. center, '1'. Wrightson . . . . . . . . . . . . . . . . . . . . . . . . .  234 160 Shingle shaving machine. J. L. & W. E. Alexander 234.217 
Cuff. S. IV. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234.361 Shoe. A .  P. Holman . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,187 
Curtain fixture. J. Darling . . . . . . . . . . . . . . . . . . . . . . . . . . 234.177 Shoe nail , L. J. Atwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.222 
Damper. stovepipe, U. B. Winchel!. . . . . . . . . . . . . . . 234,3116 Shoe or boot. button, J. Hutton . . . . . . . . . . . . . . . . . . . 234,263 
Derrick. J. �!cMyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.313 Shutter fastener, R. Haydcn . . . . . . . . . . . . . . . . . . . . . . . . 234.126 
Dies, manufacture of, :VI. R. Hanley. . . . . .  . .  . . . . . . .  234.278 Sifter. ash, Morse & McIntosh . . . . . . . . . . . . . . . . . . . . . .  234,319 
Ditcbing machine. G. W. Veil . . . . . . . . . . . . . . . . . . . . .  234,352 Sled brake, !. E. Davenport . . . . . . . . . . . . . . . . . . . . . . . . .  234.252 
Draw bench and carriage. A. Stewart et aZ • • • • • . . . .  234,211 Sole channeling machine, M. Griffin. . . . .  . . . . . . • . 234,272 
Drawer pull ,  J. E. Merriman . . . . . . . . . . . . . . . . . . . . . . .  234,139 Soles, machine for attaching out; Brock & Wood-
Drawing and cutting ovals, machine for, E. L. ward . . . . . . . . .  . . . . . . . . . . . . . . • . . .  . . . . . . .  , . . . . . . • 0 .  224,167 

Gaylord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  334.268 Spark arrester, D.  J. Timlin . . . . . . . . . . . . . . . . . . . . . . . . 234,349 
Electric lighting apparaons, J. R. Finney . . . . . . . . . .  234,261 Spark extinguisher. locomotive, Gunther & Kow-
Electric machine, dynamo, S. D. Field (r) 9,458 alsk! .. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.274 
Electric machine. dynamo. F. Von Hefner-Alte- Sponge holder. G. Goetting. .  . . . . . . . . . .  . . .  . .  . . . . .  234.1" 

neck . . . . . . . . . . . . . . • . . . . . . . . . . . • • • •  0 •• 0 . 0 .  • • • • • • • • •  234,353 Square, dressmaker's, C. H. Griffin . . . . . . . . . . . . . . . .  234,278 
End gate. wagon, S. D. Shafer . . . . . . . . . . . . . . . . . . . . . . .  234,149 Starching machine. J. P. Ellacott . . . . . . . . . . . . . . . . . 234.119  
Eyeglasses. J .  Schaffer (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.460 Steam boiler feeding device, H.& O.Allllindsen (r) 9,459 
Fabrics, machinery for tentering and stralghten- steam boiler indicator. �'. B. Rider. . . . . . . . . . . . . .  234,146 

Ing. I. E. Palmer (r). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.452 Steam generator and fnrnace. J. Gbhring . . . . . . . . . . 234,123 
Fan. autolllatic. J .  W. Scott . . . . . . . . . . . . . . . . . . . . . . . .. 234.2D7 St.eamer and drier, grain. F. A. Uofl'mann . . . . . . . . .  234,281 
Faucet, A. Klier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,131 Steering apparatus, vessel, J. Gorman . . . . . . . . . . . . .  234.180 
Feed cutter, D. Soo I. D., & W. D. H eebner . . . . . . . .  234,183 Stopper, W. W. stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,342 ' 
Fence, metallic. B. G. Devoe . . . . .  . . . . . .  . .234.256. 23i.257 Storage tank, E. E. Hepdrlck . . . . . . . . . . . . . . . . . . . . . . . .  234,185 
Filtering apparatus. M ail'nen & Retlf, �'ils . . . . . . . .  234.307 StorRl'e tank for petroleum, G. W. King . . . . . . . . . . .  234.291 
Firearm, magazine, J. M. �iarlin . . . • . . . . . . . . . . . . . . . .  234,309 Stove, base burning, E. C. Smith . . . • . . . . . . . . . . . . . . .  234,340 
Firearm. magazine, H. F_ Wheeler (r) . . . . . . . . . . . . . . . 9.461 Stove, lamp, G. W. Walterhouse. Sr . . . . . . . . . . . . . . . .  234,158 
Flood gate. C. L. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,338 Stovepipe elbow flanging machine, J. P. Ioor. . .  . .  234,191 
Fluxing apparatus. H. �l il1er . . . . . . . . . . . . . . . . . . . . . . . .  234,195 Stud and clasp. M. B. Scott . . . . . . . . . . . . . . . . . . . . . . . . .  234.337 
.I!'oil, process and tool for nniting sheets of, E. E. Stuffing box, Osgood & Monroe. . . . . . . . . . . .  .234.3�5, 234,326 

Hendrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234.18' Stump puller. w .  J. IV atson . . . . . . . . . . . . . . . . .  . .  . . . . .  234,357 
Fruit and egg carrier. L. H. Page . . . . . . . . . . . . . . . . . 2'l4.141 Sulphur. copper matte, etc., from pyrites, produc-
Fruit drier. R. E. Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234 , 1 1 5  tion of. J. Hollway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234.129 
Fruit drier, T. L. & D. L. Riggs . . . . . . . . . . . . . . . . . . . . . 234,232 Surveying instrument. T. M. Jackson . . . . . . . . . . . . . .  234,234 
Furnace for burning chaff. etc., A .  Moore . . . . . . . . . 234,318 Tap, barrel, Fetterly & Dutton . . . . . . . . . . . .  " . . . . . . .  234.377 
Furnace for heating ingots, blooms. etc., IV. D. Tea and coffee pot. Manning & Seips . . . . . . . . . . . . . . .  234,135 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.162 Tea pot, !. T. Rue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,148 
Gas apparatns. Noonan & Young . . . . . . . . . . . . . . . . . . .  234.198 Teaching arithmetic. apparatus for, A. Classen . . . 234.247 
Gate. J . Crites . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  234.249 Telegraph. J. R. Finney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,260 
Gearing, OSCillating, Waters & Earnest . . . . . . . . . . .  234,354 Telegraph, automatic. Taylor & Rmitb . . . . . . . . . . . . . 234.347 
Glassware, mould and process for the mannfac- Telegraph. quadruplex. H. C. Nicbolson . . . . . . . . . . .  234,197 

ture of, W. L. Libbey . . . . . . . . . . . . .  " . . . . . . . . . .  234,300 Telephone exchange system. '1'. A. Watson . . . . . . . .  234,154 

(33) R. M. asks how steel watch chains and 
other small steel articles are polished. A. By tumb
ling in a wooden cylinder containmg leather scraps and 

Letters Patent of' the United States were Grain binder. B. Chamberlal!l . . . . . . . . . . . . . . . . . . . . . . .  234.172 Telephone exchange system and furniture, C. E. 
crocus. 

Granted In the Week Endln� 
Grain binder. W. P. Payne . . . . . . . . . , . . . . . . . . . . . . . . . .  234.372 & W. H. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.192 
Grinding mill ,  T. J. Obenchaln . . . . . . . . . . . . . . . . . . . .  234,199 Therapeutical appliance, electrical, E. A. Tefl't. 234,348 

(34) C. A . C. asks : 1 . How many fett of No. N b 9 1 880 Hams and shoulders, preparation of boned. Thrashers, fan blower for. H. L. W arren . . . . . . . . . 234.856 
16 and No. 36 copper wire are required to produce one ovem er " Maisel & Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,808 Thrashing and mowing machine, M. Gorel . . . . . . . . .  234.270 
ohm resistance ? A. Of No. 16, American gauge, about &ND EACH BEARING THAT DA'.l'E. Handle. ball, and strap holder for cans. etc., com- Time by gas pressure, indicating. G. G. Wagner . . . 234,358 
232 feet. Of No. 36, about 2M feet. 2. What weight bined. IV. Wilson, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  234.364 Tobacco. appaxatus for curing and sweating. C. S.  
ought an electro·magnet to liftif composed of two spools [Those marked (r) are reissued patents., Harness gag runner, W. H. Chapman . . . . . . . . . . . . . . 234.246 Philips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,329 

with cores 1 x 3 inches, wrapped with twelve layers of A printed copy of the speCification and drawing of any Harness pad. Grunder & Moyer . . . . . . . . . . . . . . . . . . . . .  234,125 Tongs, pipe. C. H. Lovrlen . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,804 

No. 16 cotton-covered copper wire, with ten cells of patent In the annexed list, also of any patent issued 
Harrows and cultivators, spring tooth for. A. J.  ':.'001. combination, G. H. Pierce . .  . . . . . . . . . . .  . .  .. 234.378 

. h t A It ht I f Nellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . 234.321 Toy mortar, Kyser & Rex . . . . . . . . . . . . . . . . . . . . . . . . . . . 23U32 gravIty at ery ? . oug to i t 50 pounds or more. since 1866. will be furnished from this office for one dol- Harve.ter. S. D. Madin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.375 Traction wheel, J. Allonas . . . . . . . . . . . . . . .  � . . . . . . . . . . 234.220 
You would get a better effect by making the cores much Heat, generating artifiCial, B. N. Huestis . . . . . . . . . .  234,190 Truck. stove. M. B. Schenck . . . . . . . . . . . . . . . . . . . . . . .  234.336 
longer, say 8 inches, and winding the same amount of i lar. In ordering please state the number and date of the Hides and skins. process of and machinery for Truss pad, A. Read . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,:133 
wire so as to form a coil 5 inches Ion" on the outer end patent dcsired and remit to )Innn & Co., 37 Park Row, softening. W. Coupe . . . . . . . . . . . . . . . . .  . . .  . .  . . . .  234.243 Twine flnishing machine. S. Ludlow . . . . . . . . . . . . . . . . 234,305 
of each core. 

0 
New York city. We also furnish copies of patents' Hinge for folding bedsteads. H. A. J. Rieckert . . .  234.334 Tw!�t drills. device for making, H. A. Williams . . .  234.362 

granted prior to 1866 ; but at increased cost, as the speci- Hinge, school slate. J. M. Waters . . . . . . . . . . . . . . . . . . 234.215 Umbrella and cane. combined, Boles & Hal! . . . . . . .  234,165 
(35) J. A. asks : 1 . Will you please answer in flcatlons not being printed. must be copied by hand. Honeycomb fo undations, making. A. F. Bonham. 234,2':6 Valve, safety. W. D. Forbes . . . . . . . . . . . . . . . . . . . . . . . . 234,�64 

yonr· next issue of the SCIENTIFIC AMERICAN how can Horseshoe machine. G. C. Pyle . . . . . . . . . . . . . . . . . . . . . �34.200 Vapor burner, W. P. Butler . . . . . . . . . . . . . . . . . . . . . . . . .  234.�38 
water backs which are full o� lime be cleared out i A. Air brake, L. Glenn . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  234,1 7D Horseshoe punching machine, G. C. Pyle . . . . . . . . . .  234.201 Vehicle 'spring, G. Delker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,254 

Therejs no practical means. except mechanical means. A�r brake cylinders. piston for. IV. Loughridge . . .  234,134

.

1 Hot air fu,;,ace O. Bryan . . . . . . . . . . . . . . . . . . ... . . . . . . . 234.232 Vehicle wheel. W. Newlin . . . . . . . . . . . . . . . . . . . . . . . . . .  234.19ti 

chippiIig or (he like, that. can be of any service. 2. Is any AIr warmer, kerosene. T. J . Dennis . . . . . . . . . . . . . . . . ;U.117 Hot air regIster. G. W. Bucher . . . . . . . . . . . . . . . . . . . . . . 234,369 Wagon brake, IV .  B. Hamilton . . . . . . . . . . . . . . . . . . . . . .  234,2',6 

e •• ential part of the 10comOl ivc patented? A. Many of Ani mal. shears, W. V. c:-oe.s . . . . . . . . . . . . . . . . . . . . . . . . . 34.250 Hydrocarbon burner. J .. S. Hnll . . . . . . . . . . . . . . . . . . . 234.28'J Washing machine. J. B. Bowman . . . . . . . . . . . . . . . . . . 234,229 

h d b Annealmg metal . J . .  \ Ia_her . . . . . . . . . . . . . . . . . . . . . . . . . 234.199 1 In<licator lock, F. W. MIX (r) . . . . . . . . . . . . . . . . . . . . . . .  9.462 Watch. D. A. A. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.233 t e modern appliances to locomotives are pawnte . ut \. Awning. D. S. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.373 Injector, E. Wohlers . . . . . . . . . . . . . . . . . . . . . . . . .  23<1,157. 234,158 Watch case. D. A. A. Buck . . . . . . . . . . . . . . . . . . . . . . .  234.234 
the main parts of the locomotive are old, and may be Axle box. car, C. M. & R. M. Wood . . . . . . . . . . . . . . . . .  234.159 Inkstand, H. Hofmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,lll8 Watch dial. n. A. A. Buck . . . . . . . . . . . . . . . . . . . . . . . . . .  234,237 
made withont infringing patents. Axle lubricator, L. S. Enos . . . . . . . . . . . . . . . . . . . . . . . . . .  234,25i Jewelry, manufactnre of. Vose & Sonthwick . . . . . . 2M,152 Watch. stem winding, D. A. A. Buck . . . . . . . . 234.235, 234.236 
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Water closet. G. & G. Jennings. Jr . . . . . . . . . . . . . . . . .  284.288 
water closets. waste water guard for, G. & G. 

Jennings, Jr . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,287 
Watering stock. L. T. Slye. . . . .  . . . . . .  . . . . . .  . . . . .  234.2l19 
Well. D. H. Tichenor. . .  . .  . . . . . . . . . . . . . .  ' "  . . . . . . .  234,214 
Wells. apparatus for bOring, W. W. Vaughn • . . . . . .  234,151 
Wells, drilling machine for artesian and other, 

P. Sweeney . . . . . . . . . . . . . . . . . . _ . .  . . . . . . . . . . . . . . . . . .  234.346 
Wheat heater. H. C. Johnson . . . . . . . . . . . . . . . . . . . . . . .  234,130 
Windmill. N. Holmes . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . .  234.188 
Windmill. E. J. �I arstets . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.138 
Windmill . H. M. Rolph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.20<1 

DESIGNS. 

Buckle. W. B. North. . . . . . .  . .  . .  . . . .  . . . .  . . , . . . . . . . . . . . .  12.031 
Carpet. C. Magee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.027. 12.028 
Coffin handle. W. R. McComas. . : . . . . . . . . . .  12.017. 12.018 
Funeral ornament. J'. B. Sargent . . . . . . . . . . . . . . . . . . . . .  12.032 
Game board, Mann & Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.029 
Harness trimming, W. B. Nortb . . . . . . . . .  • . .  ' . . .  12,030 
Neckwear, ladies', A. Back . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 12,015 
Newel post, H. Textor . . . . , . . . . . . . . . . . . . . . . . . . .  12,025. 12,026 
Ten pin. W. E. Crandall . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  12.01 6 
Type, font of border printing. W. H. Page . . . .  , . . . .  12.,022 
Type. font of printing. W. H, Page. . . . . .  . . . . . . . . . . 

12.019 to 12,021. 12,023. 12.024 

TRADE MARKS, 

Beer. bottled lager. S. Wainwright & Co . . . , . . . . . 8.036 
Boot and shoe. C. E. \\"iswall & Co . . . . . . . . . . . . . . . . . .  8,089 
Chicory. E. Seelig . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,085 
Ciuars, E. Aschermann & Co ,  . . . .  . . . . . . . . . . . . . . .  8.087 
Ointment, hoof, American Lubricating Oil Co . . . . . .  8,088 

I ll!Oli de Paap." each i n sertion - - - 1'5 cents a l i n e .  
Uack Page, e ;] c h  i ll"iert i o n  .. . .  �1 .00 a line. (About eigbt words to a line.) 
Engravings ma!! "eaa adver tisements at the same rate 

per line. {)y meamrem�nt, as the (ette,! press. Adver
tis€ments m -;,st be reGewed at publwattOn Office as early 
as Thursdx!! mrffning to appear in next issue. 

� The publishers of this paper guarantee tp adver. 
tisers a circulation of not less than 5O,OUO copIes every 
weekly issue. 

TH l I N O l PlNOlNT . 
. . The foremost religious ntMspaper of the United 

States."-JoSEPH COOK. 

THE I"'DEP.,XDEXT seeks the patronage of the public 
on three grounds, as foll�ws : 

1 Mt. It is the largest weekly religious news· 
paper published in the world. 

2d. It employs as conU'iblltors Illore able 
wI'itel's, nt borne and abro:.(,d, tltall any other 
,vf'ekly llc,"'spaper. 

3d. It gives its readers a "'ide)' )'Rllge of topics 
Rnd lnore Rnfl fnller departlnCl1ts tban they can 
fin(1 else'\vltere h.l allY joul·nal.  

THI<� INDEPENDEXT ' consists of 32 pages, neatly cut 
and pasted, It is printed from clear type (we stereotype 
the pages weekly, and, hence, every issue is really printed 
with new type) and on good paper. and mechanically it 
is unexcelled. 

There is no question of prominence in religion, poli
tics, science, education, finance, or, any other depart
ment of human knowledge which THE INDEPENDEr.r.T'l' 

does not discuss, ' It has regular departments devoted 
to Biblical · Research, Missions, Religious Intelligence. 
Book Heviews and Literary News, the Sunday-Schoo], 
Education, SCience, Sanitary questions, Fine Arts, the 
movements of ministers, Personalities, News of the 
Week, Financial and Commercial matters, including 
Weeldy Prices Current. Market Reports. Cattle Market, 
Dry Goods Quotations, Flowers and Farming, and Insur
ance. In its religiOUS department it gives news and 
statistics of all denominations of Christians, every
where. In fullness, accuracy, and comprehensiveness 
this department is unequaled. Several pages of stories 
and poems adapted to Old and Young are given every 
week, with a column of Puzzles. 

ji'rom time to time Sermons by eminent ministers are 
published, The current topics of the day are discussed 
in our editorial columns freely and vigorously. "\\7 e are 
not afraid to state our opinions, 

O U1' New Terms. for 1881. 
One subscription one year. in advance . . . . . .  " . .  " $3 00 
For 6 months. $t.1>0 ; for 3 months . . . . . . . . . . . . . . .  0 75 
One subs3ription two years, in advance . . . .  , . . .  . .  a 00 
One subscription with one NEW subscriber, both 

in advance, in one remittance . . . . . . . . . . . . .  . 
One subscription with two NI!�W subSCribers, all 

three in advance, in one remittance . . . . .  : . . . . . 
I} 00 
" 00 One subscription with three N E W  subscribers, all 

four in·advance, in one remittance·, . . .  . . . . . . .  8 :>0 
One subscription with four N I':W subscribers, ..all 

five in advance, in one remittap.ce . . . , . . . . . . . .  10 00 
Any number over five at the same rate, invari-

ably ·with one remittance. 
These reduced prices ($2 per !tnnum in clubs of five or 

more) are very much lower than any of the standard re
ligious weeklies. though the paper is much larger and 
better, as comparison will show. 

Subscribe with your friends and get the low rate, We 
offer no· premiums. and reserve the right to withdraw 
our liberal club rates at auy time after six months. 

Sample Copies free upon npplication, 

ar SlJBSCRIBE NOW • .AE! 
Address 

T H E  I N D E P  E N D E N T , 
2iU R'I'oadway, New YO'l'k City. 

P. O. BoX �1�". 
ON CHRONIC MALARIAL POISONING. 

'tituiifi t  �mtri tau. 
Thrnn Boautiful Gift BOOKS 

FOR THE H OLIDAYS. 
" THE DORE BIBLE GALLERY." 
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tory letter-press facing each engraving, together with a 
S
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t
, �fol�� l,:iJi�lit. $6 ; morocco. full gilt. $10. 

"A. T A.LA.." 
By M. DE CHATEAUBRIAND, 

An American story. and one of the best efforts of the 
celebrated author. Superbly illustrated with numerous 
full pages of some of our grandest scenery, by Gustave 
Dore Printed on heavy tinted paper. and richly bound. 

Large quarto. clo,h. full gilt. $5 ; morocco. full gi\t!.-$lU, 

" TH E  WANDERI NG  J EW.w 
A series of twelve illustrations by Gustave Dore. pic

turing the weird and unearthly scenes of the legend, 
with explanatory letter-press. 

Large quarto. cloth. gilt, $2,50. 
U A most beautiful production."-Brookhln Advance. 
H Published in very rich style."-Publishers' J-V"eekly. 
U Is meeting with deserved success. "- BookBeUer and 

S0���: books are educators in the highest sense of the 
term. " -0 hica(Jo..bJ,ter· Ocean. Oi One of the most successful productions that have 
done honor to the pencil of Gustave Dore."-Providence 
Jowrnal. 

•. Contains some of the most striking productions of 
Dore at a moderate cOst,"-N. Y. Tribune. 

H We are very glad they have been put within the 
reach of the many."-Bartjord Oourant. 

THE FI����
a
f.lJ:��I.;i�IJ�2 ��;k. 

For sale by all Booksellers, or sent, postpaid, on receipt 
of price. by the Publishers, . 

HOW TO MAKE A TELESCOPE.-BY 
George M. Hopkins. Directions, accompanied by a com
plete set of working drawings, whereby any person �ay 
easily construct for himself at small cost, an e:ffectlve 
telescope , capable of giving its possessor a great deal of 
enjoyment and knowledge of astronomy. 111ustrated 
with 7 figures of details, drawn to a Bcale. Contained in 
SCIEXTIFIC AMEHICAN SrrpPLEME�T, KO. 232. Price 
10 cents, To be had at this office and from all news· 
dealers. 

TYSON VASE ENGINE 4 SEN81Sl.E rUnCaaSE 
� f:  Absolutely nOn.explosive under all circumstances and 

conditions. Cylinder. 1� inch bore. 2J1i stroke. 
P�XCE $BO. 

Weight. 60 lb • .  Height, 41 inches. Power, l,()()() foot lb. 
per minute. Fuel , 12 feet Gas per hour ; Kerosene or 
Gasoline may be used. 

For Dent&l Lathes, Scroll Saws, Sewing Machines, kc. 
See SCIENTIFIC AMERICAN of �Iaroh 13. 1880. 

T Y S O N  E N G I N E  C O  •• 
P H I L A D E L P H I A .  --------5 0 All Lithographed Cit l'OlllO Cat'tI •• no 2 alike. 1 0c. 

Agu..big Outfit.10c. GWB� CARD CO .. Northford,ct. 

ST, GOTHARD TUNNEL,-FULL HIS· 
tory of this wonderful feat of engineering, from its in
ception to its completion ; with particulars as to d imen
sions ; methods of excavation and total cost ; and an 
account of the ceremonies which took p lace at comple
tion. Illustrated with five engravings. showing- the first 
passage of the c n�neer through the openin,g- ; t� e north
ern entrance to the tunnel ; the meeting of tile work
men after the comp1etion j the first train through j and 
Prof. Colladon's air compressors. Contained in SCI EN
TIF fC AM I':RICA�  SUPPLEM I�NT, No. 226. Price 10 
cents. '1'0 be had at this office and from all newsdealers. 

W ANTED. -ENGINEERS OR ME CHAN· 
ics acquainted with steam, to sell the Hawes Steam Trap. 
Good w
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St . . City. 

DO YOUR OWN PRINTING 
Presses and outfits from $3 t o  $500 

styles of type. Catalogue and �" 'Arln,"erl price list free. 
H. HOOVER, Phlla., P�. 

PI,A YS ! P I,A YS ! P LA y� ! PI,A YS ! 
For Reading Clubs, for Amateur Theatricals, Tem

perance Plays, Drawing Room Plays, lfairy Plays. Ethi-
Pl��� t\�h�1s,G����?�:'il���!,
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Cork, Theatrical Face Preparations. Jarley's Wax 
\Vorks, Wigs, Beards, and Moustaches at reduced 
prices. Costumes, Scenery, Charades. New catalogues 
sent free containing full description and prices. 
SAMUEL FRENCH & SON. as E. 1 4th Street. New York. 

ST R
· 

AU S S's LAST. THE HEKTOGRAPH SCHNELL POLKA 
pronounced by critics as unrivalled, the rag'" 
at ballsand partie8, sent on receipt ofl6j3lS. 
Uektograpb Co. ,Pub's, 22 Church St.,""N.1Y. 

F<>� 
Heavy Punches, Shears, 

BOILER SHOP ROLLS, 

R A D I A L  D R I L LS E tc. 
S E N D  TO 

H I LLES &. JON ES, 
WH,MINGTON, D EL. 

TOOPE'l" PATENT FlJRNACE GRATE BAR. Best and cheapDst in tbe world. CHS. TOOPE, Manu· 
facturing 'Agellt, 353 East 7Rth Street. New York. 

WAN'l'ED,-A PARTNER TO PATENT 
engines of use in applying steam to agriculture, viz .. for 
Plowing by direct traction, 'rhorough-draining (30 in. 
deep) Semi·traction Portable  Engine. 

J. C. WHITE. Fountain P. O • •  Pa. 
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ICE·BOATS - THEIR CONSTRUCTION 
and management, With working drawings detalt3. and 
directions in full. Four engravings, show\n!\: mode of 
construction. Views of the two fastest ice-SaIling boats 
used on the Hudson river in winter. By H . .A. Horsfall, 
M.E. Contained in SCIF. " TIFI C  AMEmCAN SUPPL>:. 
MENT, l .  The same number al�o contains the rll les and 
regulat.ions for the formation of ice-boat club8. the saU ... 
ing and management of ice-boats. Price 10 cents. 

CAT
ALOGUE O F  NOYEL'rIES FOR AG E NTS Free. J. F, GAGE. Boston, Mass, ---------------

ICE AND ICE HOUSES-HOW TO MAKE 
ice ponds ; amount of ice reqUired, etc., and full dire� 
tions for building ice·house. with illustrated plan. Con. talned iu SCIENTIFIC A MERICAN SUPPLEMENT. No, iiI}. 
Price 10 cents. To be had at thiS office and of all news
dealers. 

'WANTED. 
An experi.enced Mechanic, competent to superintend a 
Bolt and Nut Works . Address. stating age. �ualifica
tions, references, etc., 

BOLT MAKER. Box 773. New York City. 

["'Ii�r 1D)�)I'Ii'JueTI� AND C LAY RETORT.S ALL SH�ES. 
If �Ir�� IgJU'l��E�.--= BO RGNER & 0 BRIE N ."'='"-

2 3  !!..!! S T , · AB O V E  R A C E .  P H I LA D E L P H I A  

ICE·HOUSE AND COLD ROOlVI. -BY R. 
G. Hatfield. \\,ith directions for construction . Four 
engravings. Contained in SCIENT IFIC AMIUUCAN Sup
l'I�EM E � T, @l9. Price "!O cents. To be had at this office 
and of all newsdealers. 

MI<�CHAN IC 'VV ANTF.D. 
A skilled mechanic. capable of constructing and operat
Ing a· works for the manufacture of wrought iron pipe 
and tubing. Address 

DUNYIOYLE. Lock Box 1459. Pittsburg. Pa. 

WILL SELL SHOP RIGHTS TO ONE 

�
arty in each State. for the best Right or Left Hand 
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claims. address LEANDER BECKER, York. Pa. 

,[DECEMBER I I ,  1 8 80. 
The Complete Apparatus 
with SINGLE L ENS. $12.00 

.. DOUBLE ACHRO· 
MATIC, . , $U" OO 

ADDRESS 

A. HERZOG, 
10S C l i fl· �t .. eet, N .  Y. 
Send for Book and Cir. 

cular. 10 cents. 

INDIA-RUBBER AND GUTTA PEROHA 
Industries.-By Thomas Bolas, F,C.S. An exhltustiye 
paper on the sources and manufacture of both Indla.
rubber and gutta percha. I. rrhe Sources of India-rub-. 
���es.
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"CharacteristiCS of Ru bber. ContractIOn by Heat and 
Oxidation of Rubber. Best Solvents for the Gum, II. 
Purification of Raw Rubber. How Rubber '1'oy Balloons 
are made Rubber Cements and Rubber Gloves . III. 
Vulcanization of India-rubber. The Vulcanizing Heat ... 
ers. �1ixers for Rubber. E1fects of .Sulphur and o�her 
Chemicals upon Rubber Cold Curmg Process. Sub
stances which Dissolve and Injure Rubber. IV. Special 
Applications of Vulcanized India-rubber. Manufacture 
of Rubber Thread. Rubber Tubing. Rubber Packing, 
Rubber Belts. Hubber Toys Rubber Sponges. Rubber 
Stamps and Printing, Rubber Cements, Plates. Rub· 
ber Waterproof Goods. Kamptulicon. Hose Pipe Mak
ing. Exportation of Vulcanite EmerY Wheels. '�'he 
fi:�;ark'i:'b];e�

u
��fcin'i�::'i o'h: E,\'gg��:iu��s vf�;

a
R�:: 

ber. Celluloid. VI. Gutta Percha" its .sources, ,proper
ties mode of manufacture. and appl ICatIOns. ThIS paper 
contains valuable information concerning the nnture.-1 
properties, and mode of working rubber, and is belieyea 
to be the fullest a.nd most v�luable I?aper on the .subJe�t 
ever issued. WIth four IllustratIOns. Contallled 1D 
SCI E N T I FIC AMEItICAX 8 {!P PLEM ENT. Nos. 24ft, �� 1 ,  
and �I}�. Price 10 cents each, To iJe had at this office 
and from all newsdealer.s_, ___________ _ 

HOLIDAY GIFT FREE ! 
OUR NEW KNITTING MACHINE 
or Toy Knitter. is having an immense sale, This nAW 
K N I T T I N C  M A C H I N E  is deSIgned as a pleasing 
and u sefu I artICle for Ladles and Children. Over 
1 00 d ifferent a rticles of beautiful designs can be 
made with thIS Machine. for which there is always a 
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��NJm�� of this paper, to Bend one of our New Knitting Ma· 

chines, In perxectorder, by mail, for 15 cts. or two for 
25 cts. All persons Benning 25 'f,ts .  for two Knitters 
:,pJ VI�'E

e
o� �';��1iJ.l.�n�d F�olE:uII directIOns, 

E. N ASO .... &; CO., 111 Nassau 1St .. New Yark. 
My New Illustrated PrJeeList describln3 

o v er l00Gold and SilverWaltham Watches 
sent for a, 3c stamp. It tdlH now I Bend 
wa.tches to all partsof U .S.to beexamined 

"Ii: before paying any money . U nrJoubted , Jr. 
_ .rence. .N,H.White,J.weler.N�wark,N.Jo 

GEOLOGY. - INAUGURAL ADDRESS 

gf f6:��iiY!hAf���fag'o���:�h:�3:a���::�t
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ence, August, 1880. A most valuable and intereeting 
paper, showing some of the latest researches in Geology, 
and the important deductions therefrom resulting. 
Contained in SCII<; X TIFIC AMF. I:tICAl" S F P PI,EMENT. No. �4S. Price 10 cents. To be had at this office and from 
all newsdealers. 

50 Iln n dfiicape, ChrQm.o Oards, etc . . name on 10e. 20 
Gilt-EdqeOarWl.10c.CL TNTON &Co . . N orth Haven.Ct. 
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�:�iiCA�
n
�U�;�:�l.:;

k
c��lb�

e
h�

f 
a\

h
fhrsC�FJic��6� 

AMERICAN S UPPLE· 

10 cents. Also to be had of newsdealers in all parts of 
the country. 

Ifff B£IT Pl'EI I 1.1 II � 
T lE-I E  

Has been the foremost of all industrial publications for 
the past Thirty-Four Years. It is the oldest, larcelltl 
cheapeat, and the best u:et:kll/ illustrated paper devoted 
to Engineering, Mechanics, Ohemistry, New Inventions, 
Science and Industrial Progress, published in the United 
States. Circulation over 50,000 a week. 

Every number contains from 10 to 15 original engrav
ings of new machinery, novel inventions, Bridges, Engi
neering works, Architecture, improved Farm Implements, 
and new discoveries in Chemistry. A year's numbers 

contain 832 pages and several hundred engravings, and is 
conceded to be The Best Mechanical Paper in the World. 

TERMs:-One Year, by Mail, $3 20 
Six Months, 1 60 

Address and remit to MUNN & CO., Publishers, 

a? Park Row, New York. 
May be had of all Newsdealers, 

--+ .. --
A T E  N T S obtained on the best terms 

in all countries. Models of new inventions 
and sketches examined, and advice free. The 
official list of a� l patents is published in the 
Scientific American the week they issue. Over 
100,000 patents have been applied for by the 
proprietors of the Scientific American. Pam
phlet containing laws and full directions for 
obtaining Patents, Caveats, Copyrights. 
Trade Marks, etc., free. 

Address for the Paper, or concerning Patents, 

& C O. ,  -By Alfred L .  Loomis. M.D. A HIghly Instructive 
Clinical Lecture. delivered at the University Medical 
College, N. Y. Acccrding to Professor Loomis the 
effects of malarial pOisoning are manifested In a snrpris- ----------------------
ing variety of forms and symptoms j so numerous and T H E  B I G G EST T H I N G ��!, ;���

str
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M U N N  
No. 37 PARK R0W, NEW YORK. 
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ferent forms, that may or may not be periodical ; dys
peptic troubles which cannot be relieved by dyspeptio 
remedies ; headaches that are often trf�ated as cerebral 
diseases ; confuslone- of mind ; staggering gaits i loss of 
F���ii!� jP<f�gnrt�
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e
�t� enough to go to bed. but too ill and habitually too tired 

to perform anything that requires the least exertion � 
, shortn.ess of breath j rapid. weak, irregular pulse j sleep
less nights, etc. The infection appears to be far more 
widely spread than is commonly supposed ; and all who 
have aliments that fall within the category here men· 
tioned will do well to read the excellent lecture. Sup. 
l'I,'JME" T 1 O�·. Price 10 cents. 

*:THE GREAT WORK, sp, .. 'ndidly Ulutltrated with oolorel 
plates, now ready. It lIells at I!ight. ,..gento wanted. Bend 
for particulars. Rich Masonic gc'odl. Kt. Templar outfite, 
and books at hard.pan prices. 8elld Cor illustrated cata
logue. REDDING It: CO., Muonlc 1"lill1ishers .. 731 Brow , wa:r .. li"ew torko Beware yi ''puriou, wtifke. 

TYPHOID FEVER. -A CLINICAl, LEC· 
ture. by Prof. Austin F.lint. M.D., giving the various 
symptoms by which t.he disease may be recognized and 
diSitinguished from · other fever�, and pointing out the proper methods. of treating it. Contained in S "IEXTIFH' 
AMF.RTCAN SUPPLEMENT, No. 2 5 1 . Price 1 0 cents. To 
be had at this office and from al l newsdealers, ')"he same number· contains an article on a "  New Treatment 
tor Typhoid Fever." 

Address E, NASON & CO . •  111 Nassau St, . New York. Branch Qflioe, oor. F & 7th Sts" Washington, D. O. 
----------------...:..---::..----------- -----

TH E P E R F ECT E D  STYLOC R A F I C  
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WITHERBY, RUGG & RICHA RDSON. ManufR<lturers of Patent Wood Working Machinery of every descrip� tion. Facilities unsurpassed. Shop formerly occupied GLARl�WRUBBEElWHEELi ' 
Thi s  wheel is the best now 

in the market, and is attract
ing the attention of large' 
manufactnrers on accouut of 
the great saving of fioors, 
which is ten times greater 
than the extra cost of this 
wheel. 

Adapted to all purposes, 
viz., warehouse trucks, plat
form trncks, scales, boxes, 
baskets, and heavy casters. 
For fnll particulars, address 

GEO. P. CLARK, Windsor Locks, Conn. 
SUR FACE FILE IIOLDER�. 

By their use a crooked file may be utilized as well as a 
straight one, and both are made to do better execution in 
fiUng broad surfaces than has nithert) been possible. 

No. 4 holds files 12 to 14 in. long. Price 75c. each. No. 5 " H 14 to 16 in. H Price $1.00 each. 
bi�Iie 
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Bookwalter En[ine, 
Compact. Substantial. Econom
ical. and easily managed i guar
anteed to work well and give 
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''''ernor, Pump, etc., at the low 
price of 
3 HO!tSI<1 POWER . . . . . . . . $240 00 4� " .. . . . . . . . .  280 00 
6� . . . . . . . . 370 00 m:r Put on cars at Sprin!<1leld, O. 

JAMES LEFFEL & CO., 
Springfield .  Ohio. 

or 110 Liberty St., New York. 

SKATES AND NOVELT I ES. 
Send for Catalogue, 

B. SIMPSON, 132 Nassau St. , N. Y. 

B. W. PAYNE & SONS, CORNING, N. Y. 
ES� .A.n.LIa�:a:D 18401' 

Patent Spark-Arresting En
gines,mounted and on skids, 
Vertical Engines with wro't 
boilers. E ureka Safety pow
ers with Sectional boilers
can't be exploded. All 
with Automatic Cut-Offs, From $ 1 5 0  to $2,000.  

Send for Circular, State 
where Y"" saw this. 

$12 A WEEK. $12 a day at home easily made. Costly 
outfit free. Address 'I'RUE & Co., AUD;usta, Me, 

Superior Wood Working Machinery, principally for Cabi
inet, piano, and Piano Action Makers. Shafting, Pulleys, ilud Hllng�rs. 1', Pryibil, 461 to 467W. 4Oth St., New York-

T E L  E P H 0 N E' �?�:V f.iil,�� 
,j)irculars free. HOJ-COlllB &; Co., MaJlet Creek, Ohio. 

AGENTS WANTED 
a Dew and novel Account Book to business men. A rich h!1rvest to competent p"rtles during the next tbree 
montJls. Al l particulars by return mail. R. W. PAMPHILOX, 30 Bond St., New York City. 

$5 to $20 per day at home. Samples worth $5free. 
Address STINSON & Co. , Portland, Me. 

,.. \V A N T E D .  
Situation as Superintendent of Foundry and Machine 
Works. Address Box 503, Defiance, O. 

THE STRONG. 
est, roost com
plete. and reliable 
of En ines and 
Boilers. Special 

4 to40H .P. 
on appIl

A l s o  
eam 
ma-

Will bny or manufacture on royalty. 
CONWAY MFG. CO., Conway, Mass. 

50 :;r�t,Jl8c?�t��p�:����p �������B��Ck�J����: 

81 G PAY to sell our Rubber Printing tltamps . Sam
ples free . Taylor Bros. & Co., Cleveland, O. 

$ 7 7 7 A YEAR and expenses t9 agents. Outfit Free. 
Address P. O. VICKERY, Augusta. Maine. 

- � - �- --�--.---------

TOOPE'S PAT. FELT AND ASBESTOS 
Non.Conducting-, R f'1I1 0v�ble Coveri ng. as manufactured by Toppe's A 8bestos Covering Co., 

Limited, I.Jondon, England. For �team 'BQi1�r8 and 
Pipes. �team Pans and CopDers. Hot and Cold Water 
E!�efi�:::J�::�:���S ���tE'<;t�

rRA
e
J�re�a�f:l�� i!6S'pt, 

Sole MaHufacturing Ag-ent in U. S. Office and Works, :15.1 East 78th Street, New York City, 

J tittdifi t �mtri tlln. 

Why ? Because the illustratinus exactly represent the 18 k.. Rolled Gold Solid 
Blngs we au::;olutely Give Away! In addit ion, we will engrave any name, initials, 
tllotto, or sentimt'ntdesired on the inside, pack i t  securely, mail it postpaid, a.nt.! guarantee 
it t o reach you safely, warrant it to wellr, alld prove a suitable and valuable prescnt for any lady, gentleman, nr chIld. " How can yOIl do i t  ?" you ask Let us explain : 1st, we own the old Saturday Evenlnsr Post. of Philadelphia, and have ample means to do 
all we promise ; 2d, we want 50.000 New SubsCl"lbf'1"8. and as we gene
rally get. what we want, we determined to &Den d $50,000 to get the.m. if ne
cessary. Rf'nd our offf'r carefully, and youwill agree with us that we shall get them. OUR OFFER: Upon J"e('eillt of One Dollal". on or before 
January 81. 1881, 'We agree to send to any new subscriber, TIle Saturday 
Evenin� Po.d .. po�tp9.id, weekly. for 6 months (26 times) rand we fur
ther agree to spnd, as a Premium. GIrt., an elc�ant plain 18 karnt Rolled 
Gold Solid Rin ... with any name, dat�, motto, initials, or sentiment engrav-ed on the im�ide, postpaid. We also guarantee its safe delivery, warrant it to HA.LF-ROUND RING. 
look well, to.wcar for years, and if any first-class J�weler will say the Ring nlone 1� Dot worth the amount 
you have pllld for the Post and ring, we will cheerfully refund the money. We mean and win dojust 
what we soy. We want a large list of Bubscribers in your neighborhood, and we know, after you receive 

��b:c�:�:. ��dw�h�?v:s;��:�;;il;:���!�e lh!e�!lle°f�!:�3:0�e��o.��ooe�tie
a::. advise thJDl to 

VLUB8.-A club of ten ordered at one tfme, accompanied"by $10, entitles the sender to Post and 
:ij.ing, free. A club of five ordered at one time,lkccompanied by $5, entitles the sender to either the RiDg 
or Post 6 months. Every club subscriber receives the Ring premium. 

"TIME TRIES ALL THINGS." 
The Post Is not an experiment ; it is the oldest literary and family paper tn America, now In its sIx-
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�� ijii;�ji�� order-the very best thought of the best writers of Europe and America. It covers the whole field or 

n fi rst-elasR "family )lapel" ; has Fashlon,Needlewol'k, FiresIde Chat. Answer& to Inquirers, 
Scientl�c. News, Rnd other departments, Sketcl1es, Narr:atlves. etc. Each volume contains 
twel!ty-slX Serials, from the pens of the best living anthors, and tW'Wards of five hundred short stories, and 
furmsheg an amount of strictly first-cla.ss reading matter, aUJ,efnteresting to every tllember of the home 
circle, which can he obtained nowhere else. At 12.00 A year the Post Is the cheapest }lapel' III 
existence to·day. The Post has nevermislled a n  issue. and as to our reliability we refer you to any 
bank,express office, orreputable business house in Philadelphia.. If this unparallel· ed offer doe� not interest you personally, or on behalf of some relative or friend, please call It to the attention of some one who will appreciate it. ThiEl offer will not he good after the date named. In ordering, send size, and state which of the two rin�s you desire, the Band Of Half-Round. To ascertain the size wanted, take Slip of paper and place it around the finger yon wish to fit, cut so i t  will .lust meet around the finger, send the slip to Ufl, and we will send you a ring that will fit 
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der is received; 

! TIlE SATURDAY EVENING .POST, 726 S&DSOm St., Philadelphia, PI. 

" B L A K E'S C H A L L E N C E " R O C K  B R EAKER .. 
Patente(l November 18, 1 �"9. 

For ll'Taeadain Road making, Ballasttngof Itai l l·on(ls. Crushing Ores, use of 11'011 Furnaces, 
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Ct�i�:��at�:�i{� }'lrst Class Medal of Su;perWrtty awarded by American Institute. 

BI.AKE CRUSHER CO., Sole Makers, New Haven, Conn. 

The Oldest and Largest Manufacturers of the Oriainal 
S O L I D  V' U L C A N X T E  

E M E R Y W H E E L S  • All otb er I.h lls Imitation.  amI Inferior. Our name Is stamped in full upon all ou� 
standard UELTll'i G, PACKING. and HOI"'E. 

Address NEW YOIUi. BELTING AND PACKING CO ..  
JOHN H. CHEEVER, Treas. NE\V YORK. 

SONGS 25 Cts. a 100. 1 Baby Mine . 6 The Old Cabin Home 86 Listen to the Mocking Bird. 182 Over the BUIs to the Poor House. 6 'I'he l.ittle Ones at Home. 9,5 'l'he Gypsy's Warning. 211 Will you Love Me When Pm Old? 
12 See That My Grave's Kept Green. 107 Carry Me Back to Old Vlrginny. 232 Old Arm Chnir (as sung by liarry) 
13 Grandfather's Clock. 1 12 The Old M a n ' s  ])runk Again. 243 0hl Dem Golden Slippers. 56 Little Old Log Cabin in the Lane. 12:1 A Flower from M other's Grave. 255 Uttle Brown J ug. 68 Marching Through Georgia. 158 Massa's !n de Cold, Cold Ground. 290 Poor Old Ned. 60 Widow in the Cottag-e by the Sea. 1 65 I Cannot Sing the Old Songs. 305 1'se Gwine Back to Dixie. 
72 The Faded Coat of Hlue. 172 Tenting on the Old Camp Ground. 308 Where Is My Boy To·Night? We wilt Bend by mail, postpaid, any ten of thes6 Bongs for 1 0  cents ; or the whole twenty-five Bongs for 1 5  cents ; or we will sond the above twenty-five songs and seventy-five more new and popula.r Bongs, etc. , { M A K I N O  9��., '.1n� �fe!tslf. go�R�!?ii1n�lo� rh�J p[PR.�d:a�e£,E�ltfN :e8'i1.°:ti�6·!i:;'h� ���:b�·e�t��k 

DUC'S ELEVATOR BUCKET, 
For use i n  Grain Elevators, Flour MiU"" � . .  gRr Refinel'ies, and 
Mills of every kind. They are made of Charcoal Stamping Iron, extra 
strong and durable. Have no corners to catch. 300,000 in use. 

'I'HOS. F. ROWLAN D, Sole Manufacturer, Brooklyn, N. Y. 

T he B E L M O N T Y L E  O I L Prevents Ru!!!> Tarnish. etc., on FIrearms. Ma
ohinery, Tools, lJutlery, Saies, Saws, Skates, St.oves, 
Hardware, etc., without injury to the polish, In use 
over 10 years. Highest Testimonials. Samples 50 cents, 
three fO

B 
$llljl; 

'1iLn�,
f�'I..

�Vi�if'ss�n I�
en(} �� 

�
ircular. 

SOLl<� MAXUFACTU RF.R&, 
1 ;)0 Front I"'treet, N ew Y Ol·k. -------

S E N D  F O R  T H E  

BEST BAND SAW BLADE 
in the mllJ.'ket to LoNDON, BERRY & ORTON, Phila., I'a. 

$66 " week in your own town, Terms and $5 ont.fit 
free. Address H. RALLETT & ('0. ,  Portland, Me. 

IlI ICRO!'lCOPE!iil. 
TELESJi�t��' I�l���{lR��:'-SSES, 

A N EROID RAROMET ERS, !iil PECTRO!iilCOl'ES, 

i � .. i = 

P u l ley Blocks. 
� 5:! 1.g Iron Sbeaves. Phos-. . - : Ji�H 2 1  phor . Bronze Self. 

. ,  "'� • � � � � e Lubncatlng Bush-. o a o f :.a ings. P E N F I E I, D  z z e B L O C K  W O R K S, 
Bt!:;�ed �io�k. J!'!0:fo�t. ��::i:wt:B��� �git� :.

o
�. 99, 

U N IVERSAL GRI N D E R .  
These Grinders conSist of a series of disks with beveled edges locked together on a shaft. They revolve to

wards each other at dift'erent rates of speed. They com .. 
bine strength and durability. No friction ; hence no I 
�';,�\s, T���s�I�:;!�� .

al
��l���o��. G§���i�

l
�� ��:fI�� : 

Brick Clay. Cork, Rubber, Bone, Oil Cake, �lax Seed, 
Cotton Seed, and any number of articles in use by I 
manufacturers and farmers. These Grinders are dis .. I 

80sed of on reasonable terms. Send for Illustrated 

��:l�'§rti' St���t�e:?e',h�r�;VELL & CHAPIN, foot of 

Dead Stroke Power H �mmer8 
are superior to  all others for forging and die 
work. Over 500 now In use. Manufactured by 

PH ILI P  S .  JUSTICE,  
U North lith Street, Philadelphia, Pa. 

pJlrGs'X�WiJ:i,T:''i?u.\��AL Wh I ' P t t W d F' 1 1 CataloguesA���I��sTR:t on  applIca- ee er s a en 0 0  I er 
tlon : Part 1, Mathematical InstrumentS' l fills the pores o f  wood perfectly, s o  that a smooth finish 

" 162pp.: Part 2, Optical Instruments. 186 pp.; Is obtained with one coat of varnish. Send for circular. 
Part.S, Malrlc Lanterns: 112 pp.: Part ', Philosonhic"l anu Mention this n.,ner. 
ChemICal Apparatus. lRO pp. JA M E'" W. QUEEN & BRIDGEPORT WOOD FINISHING CO., C(),, 924 llb estnut St., PIlila(Ielpbia, fa� to Bleecker Street, New York. 

, ROOTS' NEW . IRON BLOWER. 

BLAST. 
IRON REVOL VERS, PERFECTLY BALANCED 

IS  S IMPLER, AND HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 

P. H. & F.  M.  R OOTS, Manuf'rs, 
CONNERSVILLE,  IND. 

S S TOWNSEND Gen Agt \ 6 Cortlandt St. , } . . , . ., I 8 Dey Street, NEW 
'\1M. COOKE, Selllng Agt., 6 Cortlandt Street, YORK. 

�S. BEGGS & CO., Selling Agts. , 8 Dey Street, 

".-SEND FOR PRICED CATALOGUE.; 

circular. 
AI,E IRON W OItKI"'. 

Cor. Chapel and 
Wallace Sts. , New 

Ha
lf�s. sr.

nn., 

PROPOSALS FOR MAIL 
LOCKS. 

POST Oli'FICE DEPARTMENT, 
WASHINGTON, D. C., October 23, 1880. 

SEALED .pROPOSALS will be received at this De
partment, until 12 o'clocl{, noon, on the 26th day 
of Janu ary, 1 88 1 ,  for furnishing a new kind of mall 
locks alld keys for the sole and exclusive use of the 
United States through registered mails. 

As the public exposure and searching examination 
necessary to intelligent bidding on any prescribed model 
of a lock and key would tend to impair, if not entirely 
destroy, the further utility of such locks and keys for 
the purposes of the mailS, the Postmaster General pre
scribes no model or sample for bidders, but relies for a 
se1ection on the mechanical skill and ingenuity wh:ch a 
fair competition among " inventors, hereby invited, may 
develop in samples submitted by them. 

SpeCifications of the conditions and requirements re .. 
lating to proposals, samples, contract, etc., as well as 
forms of proposal, will be furnished on application by 
letter to the Second Assistant Postmaster General. 

No proposaJ will be considered unless It shall have been 
submitted in accordance with such specification and 
forms. 

The contracts whICh may be made will be in conformity 
to the specifications and the accepted proposal. But the 
right is, however, re"erved to reject any and all of the 
proposals. 

JAS. N. TYNER, 
Acting Postmaster General. 

THE HOLLY SYSTEM FOR HEATING 
cities and villages, under the Rolly Patents, is In prac
tical operation in many places. For economy, conifort, 
and convenience, is superior to any other prin<'iple.' 
Licenses granted to corporations for the use ot this RYS
tern. Holly Steam Combinat'n Co., IJim., JJocknort. N.Y. 
HUB MACHINFRY.-HUB TURNING, HUB �1ORTIS· 
ing, and Hub Boring Machines. Send for price list and 
circulars; DAVID JENKINS, Sheboygan, Wis. 

AGENTS WANTED . ... PEUDAY made oelllncour 

P LAT F O R M  FAM I LY SCAL E  
'Veighs up to 25 lbMo Ret.all price. $2. A BOOM. FOR 
AGENTS. Exclusive territory free. 'l'erms and ralnd sales 
eurlll·ise Agents. DOM ESTle SUA LE C O  . .  C incinnati. O. 

O'T I S ' SAFETY �OISTING 
. MachInery. 

OTIS BROS. & CO., No. 348 Broadway, New York. 

WILLIA M R PO R1' 
Pony or Panel Plan
er. For �eneral use 
in Door Shops, Box 
and Furniture Man. 
ufact.ories. For plan
ing Door P a n e l s ,  
Cigar Box Stuff, and 
Furniture work, it 
haR no equal. 

We use tbe Ellis 
Pat�nt three part 
J Gurnal Box and a 
solid f o r g e d  steel 
bead. Two pressure 
bars. Has s t r o n g  
feed. Will plane from 1-16 to 6 inch thick. 
Weil<ht, 1,400 lb. The 
lowest priced first 

market. Send for illustrated cat"lo'i:!�
s
aJ'J

a
�:i�e

i
nsf�� ROWLEY & HERMANCE, Williamsport, PII. 
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I n side Pa ll'e, eacb tnMertion • • •  "Ii cen t  .. ..  line. 
Back Palre, each i n  .. erti on • • •  81.00 a li n e. 

(About eight words to a line.) 
1iJ11f1'f'(Jmng8 may head advertismlent8 at the 8af7!13 rate 

per Z 'ne, by f7!13aB'/J11VJ'T11,ft as the letter press. Adver
tisements must be received at publication ojJice as early 
as Tkwr8day rTlO'T"'II!tng to a:ppear in nea!t iBBua. 

pr The pnbllshers of this paper guarantee to adver
tisers a circulation of not less than 50,000 copies every weekly issue. 

Pictet Artifi c ial I ce Co. , Limited ,  
P. O. Box 3083. 1 4� Gt'eenwich St., New York. Guaranteed to be the most ejficimt and economical of all eXisting Ice and Cold Air Machines. 

--------�--------
'r.E::El NEVi7" 

P U L S O M ET E R 
la more economical In pointa 
o-E orig inal cost, expense :for 
repair. and runn i n g  expen. 
8e., than any other Steam 
Pump in the World. 

Simple and compact, with no machin
ery whatever to oil, or get ou t of order, 
it .tands at the head of all mellIlS 
of elevating wa,ter or other 
Ilquld9 by steam. It "eerl8 
"o ,Tcilled labor to look after it. 

Send for book giving full 
description, reduced prices 
and many letters of com
mend,tion from l e a d i n g  
manufacturers and others 
throughout the country whO 
uBing them 

PuLsoMETEB STEAM PuMP Co., 
Sole Owuerl or Ball'. Patent. 111, the n. 8 • •  

181.615 to 181,6'8, both inclusive, and the 

N E W P U L 8 0 M E T E R ,  
OfIlce, No. 83 lohn St., 

P. O. Box No. 1533, New York Cit�. 

"_JOHIS' �S.£ST05 
L I Q U I D  P A I N T S , R O O F- I -N C , 
Steam P i De  & Boiter Coveri n"s, Stea m Pack i ng, 
M i l l  Boari'E;;Dh;:'':!��.,!r:�� P:.��L�T?ati ngs, &e. 
H. W .  JO H N S  M'F'C CO. 87 MAIDEN LANE, N. Y. 

NEW YORK BELTING A N D  P.CKING 

I Vulcanized Rubber Fabrics, I i Ill! . lI'OB ALL 1"1 = MECHANICA.I. PURPOSES. � Eo< The largest and oldest establishment In tee world.. !Z 
37 & 3S PARK ROW, NEW YORK. � 

Established 1 844,. 

JOSEPH C. TODD, 
Snccessor t o  TODD & RAFFERTY; 

PATERSON, N. J., 

In[ineer and Machinist. 
Bn�BU�e,:PMfrih�e��ie��':! 
glnes. S-oilers, etc . .  Sole Allent for 
lIJayher's New Patent Acme Steam 
�ne and Force Pumps comblned_ .AIIIO owner and exclusive manutactu
rer of 

THE N'E'W' 
Baxter Patent Portable Steam En[ine. 

These enllines are acbllirably adapted to all kinds of 
�::rJ;���r �:Jl'll��� :rr::r::' =g�..:�

t
:.il kinds of agrIcuil:uraJ and mechanlllRl purposes, and are fDrnIahed at the folloWlnlr low prices : 

l iorae power. 81/J0 1 1 � Bone power" 1 90 � orae Power. �4,3 �� Horae Power. "71i 3 orae Power. 1190 4, Hone Power. 360 
I!eD4 tor 4e1Cdptift cIrcmJar. Addre8& 

.... O. TODD, 
PAT E R SO N ,  N • •• 

Or No. 1 0  Barclay St., N ew York. 

Mi l l  Stones and Corn M i l l s .  
We make Burr Millstones Portable Mills Smut Ma

chines, L'acke�", Mill Picks, Water Wheel�, PUlleys, and 
Gearing spec18.tly adapted to Flour Mlus .  Send for 
catalogue . J. T. NOYE .& SONS, BlIff"lo, N. Y. 

31/ lb •• of our 72 Celebrated SU N-SUN CHOP TEA  
sent by mail on  receipt 
of 8 2 _ 5 0 , or a 
SADI P L E  of same 
on receipt of 6 cents . . 
It is the FINJ<:ST TEA 
imported. Warranted 

to suit all tastes. Postage stamps taken. Term. trll, 
Th .. Great Ameriean Tea Co. ,  Im porters; P. O. BOX 4286. 31 & 33 Vesey St. , N. Y. 

• . . � i.!P!ft,siI)!t!9.B�L �« Chains, etc., .. nt C. O. D. to be examfned. ' . �' Write lor Catalogue to STANDARD AMERICAN WATCH CO., PITTSBURGH. PA. 

ROOFI NC. For steep or fiat roofs. Applled by ordinary workmen 
at one-tllird the cost of tin. Circulars and ssmples free. 
Agents Wanted. T. NJlW, 82 1ohn Street, New York. 

. ltitutifi t �mt.r i tau. 
TH E CAM E RON  ST EAM P U M P, 

DESIGNED FOR USE IN 
o. 0 1l D ,  & X 1I 'V' E E&. ,  0 0 .4. 11 ,  .4. M' D  X E&. O N'  

:al[ J: N' E S ,  
ALSO FOR GENERAL M ANUFACTURING AN D 

·P J: R. E  P U lY: P S .  
PlImpa furnished with Movable ' Linlnp in . Iron, Compositi on, or Phosphor.Bronze. 

Address T H E  A .  S .  C A M E R O N  S T E A M  P U M P  W O R K S, 
FOOT EAST �3d STREET, NEW YORK CITY. ' 

00., 
Stroudsburg, Monroe County, Fa. 
Ordel'll may be directed to ns at any of the foliowlng addresses, at each of 

which we carry a stock : 

�ii�ai��� }!n1JCiUi.i.'l.'::St. 1St. Lonis, 209 North 'rhird St. 
St. Louis, Sll to 819 North Second St. 
Cincinn ati. 212 West Second St. 
Louisvi l le 42'1 West Main St. 
Indianapolis, Comer Maryland and 

Delaware Sts. 
New 0 1'lean8, 26 Union St. 

HARTFO R D  
STEAM ' BO I L E R  

Inspection & Insurance 
CO M PANY .  

San Francisco, 2 and 4 CaliforulaSt. 
_J;������\y��.ln� ��rth Sixth Street. 
Portland, Orelron, 43 Front St. London , E n g  .. 9 St. Andrews St., 

Holborn Viaduct, E. C. 
Livel'pool, Eng., 42 The Temple, 

Dale St. 
SydneY, N. S. W., II Pitt St_ 

W, B, FRANKLIN,V. Pres' t .  J. M. ALLEN, Pres't. 
Tho attention of Architects, Engineers, and Buildel'll J. B. PIERCE, See'y. l. called to th'll�ith1\'�Wk!U�in��,?,Onght 

&VOL1JItIBIA BIV VVLE . a\A��e'i��
v
l'i.

d ��:tw'j,1�� o:o�
r
�ili¥l t!'i'�:.?� \�gn��J 

, The Bicycle has proved Itself to be a wood. the former, In many casesl would be adopted, 
permanent, practical road vehicle, and therebJ< savlng imurance and avoId nil' IIlI risk of MeT
the number In daily use Is rapidly In- rupt/mi, to _ In consequence of fire. Bo�k of de
creasIng. Professional and business I tailed Information furnished to Arohltects, Engineers, 
men, seekers after health or 

f.
leasure, and Builders, on application. 

��jgi� l�e��a:i::Nt:��r
e
:�I�;.,���t P t For sbowlng beat of 

price list and full information. . yrome ers. OvenB� Hot· Blast Pipes, 
T H J!:  POPE M'F'G uo.. Boller Flues, S�rheated Steam, Oil Stills, etc. 

89 Summer Street, Boston, Mass. HENRY W. BULKLEY. Sole Manufactnrer, 

� A. G E N T 8  �5 000 00 CAN MAKE � \III , • 

BT s�MANUFACTURERS' CABINET. 
By emploYing Agents for 500 Manufactnrers. 
By manufactUring rapid selllnll articles. 
By getting, through mp.ans of the Cabinet, the best 

agencies In the world. 
Address 1. B. CHAPMAN, 

149 Broadway, N. Y. 

CRIMPED I RON 
AND SIDING, 
Roofs, Shutters, 
�I�����a.'fi 

CO .• 5 Dey Street. 

ER ICSSON'S N EW M OTOR .  
E R ICSSO N ' S  

[DECEMBER I I ,  1 8 80. 
T H E  

New York Ice Machine Company, 
21 �urtland St., New York, Rooms 5(,  55. 

LUW PRESSURE BINARY ABSORPTION SYSTEM, 
Machines Makinlr 

ICE AND COLD AIR. 
Low Pressure when rnnnlng. No pressure at rest. Ma
chines guaranteed by C. H. Delamater & Co_ 

Onr new St:rlographlo Pen (ju3t l"'tented). havlnlf tho 
luplex Interchangeable point sect'Q!l. ls the very Intect 
-nprovement_ THE STYLOGRA PJtlC PEN CO., Room 
.!, 169 Broadwav. New York. Ilend for cIrcular. 

KIABE 
P I A N O F O R T E S . 
TONE. Unequaled in 

TOUCH. 
WORKMANSHIP, & . DU RABILITY. � 112 FIfth Avenue. New York. W ABEBOOlllS :  ( 204.  & 206 W. Bliltimore St., Baltimore. 

The Asbestos Packing Co. , 
Miners alld Blannfaetnrers of Asbestos, 

::a O S T O M', 1\I.I: .4. S S . ,  
OFFER FOR SALE : 

P A.TEN'l'ED ASBES'.rOS ROPE PACKING, 
.. .. LOOSE .. 
I t  I t  JOURNAL .. 
I t  ..  WICK .. .. MILL BOA ltD, 
.. .. SHEATHING PAPER, 
.. .. FLOOltiNG FELT. .. CLOTH. 

, PREVENT S L I P P I N G .  The 
handsomest, as well as the ... test 
Carriage Step made. Forged from beot 

and formed with a sunken panel, 
is secured a plating of richly 

moulded rubber. Durability war
ranted, Send for ilIusirated circular. lIubber Step X'f', Co. ,  Bostoll, Kaaa. 

BOILER PREIiISES . STILES & PARKER PRESS CO., ),fiddletown, Ct. 
JOHN H,_WHITLEY & CO. 
European Bepresentatlves of American Hou_, with FIrst-class Agents In the principal industrial and �eul
turaJ centers and cities In Eurol'!!. London, 7 Poultry. 
E. C. Paris. S Pi ace Vend6me. Terms on application. J. R. W. & Co. purchase l'arls goods on colllJll\SSion at shippers' discounts. . 

12 WEST ST., MADISON. IND. 

Now Caloric PnmDin[ En[ino, D�i��T�K CO;ON T�b� THWehs 
lI'OB fnrnlshed to large consumel'll of Croton and Ridgewood 

DWELLINGS AND CO UNTRY SEATS. Water. WM. D. ANDREWS & B/lO., 236 Broadway, N.Y •• 

Simplest, cheapest, and most econOmlcal
�

Umplng engine who control the patentforGreen sAmericanDriven Well. 
for domestic purposes. Any servant 1 can operate. B L O W  E R Absolutely safe. Send for cirCulars an price llsts. 

DELAMATER IRON WORKS (J'OBCED IILA8�_) • 

BOILER COVERINGS. 
Plastic Cement and Halr Felt, with or without the 

Patent " A I R S P A C  E ' , Method. 

ASBESTOS M ATERIA LS, 
Made from pure Itlilian Asbestos. In fiber, mill bOard

C
and 

���um��: .. Zl��o��-t:��t ��t�::!{'O�k_ 
0., 

THE No. 3 

Eureka Band Saw 
has advantllges over any other manu-
=�

e
:nd ��'h�las

ll�� apo;:,
s
W�� 

ers and Up�ht Shaping and 'tariety 
:t��

d
��gwo��

h
��rk'�� \J:�";f�e�: 

For particulars, address 
FRA N K  & CO., 

Bullillo, N. Y. 

M A C H I N I ST S' TOOLS .  
NIIIW AND IMPROVED PATTERNS. 

Send for new illnstrated catalogue. 

Lathes, Planers , Drill s ,  &0. 
NEW HAVEN MAN V PAC'I'Ull i N G  CO •• N ew l I aven, C o nn. 

C. H. DELAMATER & CO., Proprieton, 
No. 10 Cortlandt Street, New York, N. Y • 

Tools, 
EnRlne Lathea, PJan.,rs, Drilla, eke. 

DAVID W. POND, Worcester, Mass. 
WM. A. HARR .S, 

PROV I DENCE, R. I. (PARK STREET), Six minutes walk West from station .  

H A  irili'S:c'O°itt i�SerEoN GiNE 
With H arris' I'"rented Improvements, from 10 to 1 .000 H. P. 

�AD engtne that works without 
Boller. Always ready to be started . and to lOve at once �ull 3lower • • . . ... ; . SAFETY. ECON OMY, 

.• . ... CONVEN I E N CE 
Bnrns common Gas and Air. No • steam. no coal, DO ashes, no ftres, .... ,c::J .. .,.,,- no danger, no extra. insurance. " , Almost no attendance. 

i'HE NEW OTTO 8 I L E � i' GAS ENGI NE. 

�� ] i 
Useful for IIlI work of small statlon

� 
steam 

'i'li
ne • 

. ,� ��i\\'t�tms ��cg:.
a
�lc1fie!�J'.it �t:J�ERila., fa: 

� 
1 H. S. !l1"nninrr & Co., III Liberty St. , N. Y., Agents_ 

ertd
.t:::�o�?:� .�or��t:N.�������e�����ur_ IAIR COMPRESSORS. 

se'n'dheefo
ls
r clre

and
uJarB

op_
e for conveytng power IODIJ dlstanceS .  THE NORWA L K  IRON WORKS CO., 

SOUTH NORWALK, CONN. 

The Oldest YANiEE NOTION HOUSE In the World. 
HOWARD :BROTHERS & READ, 

Successors to HOWARD, SANGEB & CO., 
OWNEBS OF 

THE HOWARD lIJANUFACT11RING CO., 
lIIANTIFAOTUBE AND INTBODUCIII 

PATENTED NOVELTIES. 
THE ONLY 

Pocket Scale 
IN THE MARKET. 

lIIADE OP lIIETAL, 
Heavi ly Nickel Plated, 

CO M PACT, 

S T R O N C ,  

D U R A B L E .  
Can be  carried In the Vest 

Pocket. 
Each one warranted abllO

lutely accurate. 
Weighs up to S ibs. 

PRIOE a6 OENTS. 
Sample by mall on receIpt 

of price. . 
A liberal discount to 

trade. 

No. 1-" Post OIIIce,"welahs 
to S ozs. " a-" Pocket," weighs to S Ibs. . 

Boward lIall.tact,uring Co., DOl[ 9996, New York . 

THE " Scientific American " i8��prlnted WIth CHAS. ENEU JOHNSON & CO. 'S INK. Tenth and Lom
bard Sts., Philadelpbia, and 50 Gold St. New York. 
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