
[Entered at tbe Post Office of New York, N. Y., 8S Second Class matter. Copyright, 189', by Mnnn & Co.l 

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE� MECHANICS� CHEMISTRY, AND MANUFACTURES. 
Vol. LXXIV.-'o. 18'1 

ESTABLISHED 1845. _ 

THE NEW BRIDGE OVER THE HUDSON RIVER AT 
NEW YORK. 

We prese':t a perspecti ve view of the proposed New 
York and New Jersey rai lroad bridge across the Hud
son River It shows also the New ¥ol'k 3 ,pproaches 
and the location of t h e  grand teruJinal stat ion. 

The station will be at the corner of Eighth Avenue, 
Forty-ninth and Fifty-first Streets. The six track 
viaduct will run t h ence west to the block in Fiftieth 
Street between Tenth and Eleventh A venues. Th ere, 
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by a broad curve, the viaduct wi l l  s weep northward, work ever attempted. This can best be understood b y  
constantly risi ng a t  a grade o f  thirty-five feet t o  the reference t o  the pre�ent Brooklyn Bridge. The main 
mi le. The stru('ture will curve to the westward again spall of the new bridge will be l1Iore than twice the 
at Fifty-eighth Stre(>t, and at Fifty-ninth Street and l ength and its towers fully twice the height of those 

Twelfth Avenue it will reach the  end of the bridge of the Brooklyn Brid ge . 
structure proper. It was originally proposed to erect a bridge of the 

T h e  i mposing proportions of the hridge and the cantilever system, with a river span of 2,000 feet. This 

he'1uty of its desiglls are shown in the i l lustration, and, I would have llE'cessitated a. tower 1,000 feet out in mid

when we study its dimensions in detai l , it is perh a ps stream, and, as the 'Val' Office requirements demanded 
safe to say that it wil l  be the grpatest engineer ing' (Continued on page 279,) 
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THE DESTRUCTIVE ACTION OF LOCOMOTIVE DRIVING ! cases a total saving of thirty to forty per cent could 

WHEELS. I be made on the present weight. With the weight thus ;rhe rapid �cceleration of railway �peed which has I reduced it would not be necesf'ary to counterbalance 
taAen place In tbe last. few years has developed some for more than fifty per cent of it ; and in the case of 
new problems in tbe design of the locomotive; or. to heavy engines the percentage could be less than tbis. 
speak more correctly, it has brougbt into prominent Of course, the unbalanced weigbt will tend to pro
notice certain details of de8ign which, in the earlier duce a fore-and-aft oscillation; but this weight will 
locomotives,

. 
received but little attention. Asixty-five be relatively so small that it will scarcely affect the 

ton locomotl\'e at rest and a 8ixty· five ton locomotive llIass of the engine as a whole. 
running over the track at eighty miles an hour are There is one other element, the size of the driving 
two ve�y different thing-so In their action upon the wh eel, which greatly affects the question of balancing. 
steel raIl and the roadbed, there is aU the difference For high speeds it .. hould be made as large as is conilis
between static and dynamic forces, and this difference tent with a I'easonable amount of starting power. The 
will increase with the increase of speed . The builders downward blow of the excess balance will vary, other 
of the early locomotives understood this, no donbt, as things beil,g equal, with the diameter of the driving 
well as we do today, but, at the speeds at which they wheel, and this is one of the causes. among others, 
ran their trains, the variations of wheel pressures were which have led American designers to adopt larger 
'not so serious as to ca ll for special attention. '.rhe pro· wheels for the latest types of high speed locomotives. 
per counterbalan cing of a locomotive iI', for obvious • , ••• 
reasons, a more difficult problem than that of counter- Enlarging on Canvas. 

balancing a li'tationary engine. The latter is bolted Mrs. Allen gives in the St .. Louis and Canadian 
rigidly to a solid bed; w hereas the locomotive is hung Photographer the following method of enlarging upon 
upon springs, and the whole machine is capable of canvas: Wash canvas in hot water, rinse with cold, 
violent lateral, vertical, and longitudinal oscillations. aft"'I' wh i ch stretch to remove all folds. Salting solu
If it were pos!'ible so to arrange the weights in the tion: 
driving wheels that they would exactly counterbal
ance all the moving parts of the locomotive, it would 
be possible to construct a perfectly smooth running 
engine. But in the ordinary two-cylindered locomo
tive this cannot be done. As far as the balancing of 
the revolving weights is concerned, there is no trouble; 
but to balance'tbe reciprocating parts, such as the 
crosshead, piston rod. piston, etc .• so that at all points 
of the revohltion t.hey shall be perfectly counterbal
anced, is a physical impol;lsibility. If they are fully 
counterbalanced when at the half stroke and trawling
at their maximum speed, there will be an excess of 
counterbalance at the dead centers, when thpy are at 
rest. Among the earlier builders it was a common 
practice to counterbalance all the reciprocating parts; 
and, on some roads, this is st ill the practice, though it 
is more usual to counterbalance only from one-half to 
two-thirds of these weights. If they are all counter
balanced, there will be a hammering action set up by 
the excess counterbalance at the full stroke. At. the 
downward half of the revolutiolJ, its effect on the 
driving wheel in which it is located will be to increase 
the pressure on the rail; and on the upward half it 
will tend to l ift the wheel and so reduce the total pres· 
sure. So that instead of the wheel bearing upon the 
rail with an even pressurE:', equal at all times to the 
tension of the springs, it will vary with a range increas· 
ing with the velocity of rotation. As the speed in
ereases, this action will become more dynamic in its 
effect, until a point is reached at which variat.ion in 
pressure will be so great and so rapid as to set up a 
positive hammering action upon the raill;l. 

When engineel's first began to. come in off their runs 
and complained that at high speed the driving wheels 
would occasionally lift entirely clear of the rails, the 
statement was received either with incredulity or ridi
cule. But when it was found that in a certain case the 
passage of a badly balanced engine at high speed over a 
piece of track left a series of regularly spaced deprE:'ssions 
in th� rail, showing that it had been bent down out of 
level at these points, locomotive builders began to un
derstand how destructive was this action, and that a 
force which in its downward action could bend and 
give a permanent set to a 70 pound rail might con
ceivably exert an upward prpssure greater than the 
load upon the wheel, and sufficient to lift it clear of 
the track. 

PotaBBium bromide .............................. , . . . . . . . . 3 parts 
PotaBBium iodide .. . .  . .  . . . .  • .. .. . .  . .  . .  ... . . . . . . . . . . ... . 1 part 
Cadmium bromide . . ... . . ... . . . .. . . . .... . .. ..... . .... . . . . 1 " 
Water. ... .. ........ . ...................... .......... 240 parts 

Thoroughly saturate the cam'as with this, and hang 
in a warm room to dry. Then sensitize with 

Nitrate of oil ver . . • . . . .. .. .......... ........... .. .... 4 parts 
Citric acid............................... .... . . . ... . . . . . • part 
Water .. . . ........ . . .. . .... . . .. .... . ....... . . . . ... . ... .... 140 parts 

Sellsitizing is done same way a� II-altinll. Expose in 
solar camera, or in a similar camera illuminated by 
electric light. Develop the exposed canvas in 

Pyrogallic acid....................... . ........ . .. . .. 10 parts 
Citric acid.... . . . . ... . .. . . ......... ........ . . . .......... 4 .. 
Water . .. . .... . .. . ............ . . ... . .. . . . . ... . . . . . ... . . .  .410 .. 

Use slightly warm, and about ten minutes is neces-
8ary to bring out the picture, thoroughly washing 
after development. Tone same way as silvE:'r prints, 
with acetate of soda and gold. Fix in hyposulphite 
of soda. • . ' . 

Slate .- o r  House •• 
Slate is too much overlooked as a material for inside 

decoration. It exists in ILany different shades. It is 
easy and inexpensive to quarry, aud. by far the easiest 
stor.e to sbape into pleasing forms. These qualities 
render it the cheapest of durable materials for interior 
purposes, and tIre wonder is that so little of it is in 
common use. If large dealers would establish depots 
of standard goods mace up for combination in house 
building in such forms as would be available to archi
tects, its USA wo uld be indefinitely extended. Hardly 
a cottage of any pretellsions would be built where it 
would not take a prominent part. If such depots 
were established, house builders would be enabled to 
8ee it, and appreciate its beauty and cheapness. As it 
is, hardly one in five hundred knows anything of 
either.-Stone. 

.. .. .... 
Briti sh Asso ciatio n .  

The ten presidents for the various sections of t.be 
British Association meeting in Liverpool next Septem
ber have now been chosen. They are Prof. J. J .. 
Thomson, F.R.S., Mathematical and Physical Science 
Section; Dr. Ludwig Mond. F.R.S., Cbemistry; Mr. 
John E. Marr, F.R.S., Geology ; Prof. E. C. Poulton, 
F.R.S., Zoology; Major Leonard Darwin, Geography; 
the Right Hon. Leonard Courtney, M.P., Economics; 
Sir Charles Douglas Fox, M. Inst. C. E. , Mechanical 
Science; Mr. Arthur Evans, F. S.A . ,  Anthropology; 
Dr. Walter Holbroo k Gaskell, F.R.S., Physiology and 

A force that bends a cold steel rail to such an extent 
as to leave a permanent set in it is destructive to the 
bridges on a line. This is shown by the sudden snap 
ping of tie rods at the moment when an overbal
anced engine is passing at high speed. These rods are Patholo�y; and �r .  D. H. Scott •

. 
F.R.S., Botany. 

designed to be proportional in strength to the static I P�of. F�mders Petrre: and. probably SIr Andrew No
.
ble, 

load of the locomotive and train. The greatest con- WIll dehv�r tl�e evenlDll dlscourt!ell, a.nd Prof. FlemIng, 

centration of load is that of the driving wheels; and F.R.S., wlll gIve the lecture to workmgmen. 

there are thousands of bridges in existence which have • • • , • 

been designed on the assumption that the static load AT the Am Urban Hospital in Berlin 411 diphther ia 
of say from 15 to 20 tons on the drivers was the high- patients were treated in 1894-95, 255 of whom were dis

est concentration to which they would be subjected. charged cured. Of 245 treated with 8erum, 28 pAr cent 

Yet, as a matter of fact, the�e same bridges are liable died, while among the 146 who were treated otherwise 

to be subjected to the hammering action of an engine the mortality was 42 per cent ;  53 '2 of the serum ca�e!' 

which strikes a series of blows of not less than 40 or were seriom, 23 7 severe, and the rest slight. No evil 
50 tons weight. effects were obl'erved to follow the use of the serum, 

The evils of overbalancing may be avoided, or. reo and its effectiveness was proportionate to the earliness 
duced to a minimum. in t wo ways-first by reducing of its applip.ation and the strength of the first doses. 

the weight of the reciprocating parts to the lowest The hospit·al auth orities infer from this that it is not 

practicable limit, and second by counterbalancing an infallible, but a highly valuable remedy. 

only a part of their total weight. There is no doubt • ' . , • 

but that the weight of pistons, crossheads, and slide THE Brooklyn Institute hal' purchased the Berthold
valves could in many cases be greatly reduced. Weight N E:'umoegen Collection of Lepidoptera, compriEdng 
could be saved in the case of the piston by designing it 40, 000 to 45, 000 specimens. The institute will also 
in forms which allowed a minimum amount of material secu re the eollection of Jacob Doll, of over 55,000 spe
to be disposed to the best possible advantage for cimenll, and will employ Mr. Doll as curator. �dward 
strength, and also by makin g it of the highest grade L. Graef will present his collect-ion of about 20.000. 

of material. A great saving of weight could be made The institution already owns the Calvarey collectiQn, 

over the cast iron pistons which have been so largely so that altogether the institution will have. say!' 
employed. The same thing is true in a lesser degree Nature, the most complete collectiou of lepidoptera in 
of the whole of the reciprocating parts. In many the world. 
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THE SKY IN MAY. 9:50 P. M. Satellite II will reappear from eclipse in i cident or neglect it becomes wet. Sawdust iu boxes 
BY GABBETT P. SERVISB. Jupiter's �hadow, and about seven minutes later' used for dryir.g metal goods after washing is liable 

During this month a splendid opportunity will be Satellite I will pass off the disk, its shadow following to take fire III a few hours. Spreading so that i t may 
afforded for seeing the planet Mercury after sunset, an it off at 11:12 P. M. quickly dry is the only safe way of using such ma
opportunity which no one should lose, because Mer- On May 8, at 9:33 P. M. , Satellite I will enter upon terial. Empty ice houses have been burned by the 
cury, on account of its proximity to the sun, is diffi- the disk, and twenty-three minutes later the shadow spontaneous combustion of a heap of damp sawdust 
cult to catch sight of except under very favorable con- of Satellite IV, which will have been crossing the disk left in �them. The careless neglect of removing :;aw· 
ditions. It will be visil)le in the west all the month, since late [in the afternoon, will pass off. At about Gust from sawmills is a fruitful source of fire. Oil or 
but will be best seen about t h e  middle, when it is at 10:42 P. M. Satellite III will reappear from eclipse, water IlIay be in contact with the dust and air finishes 
its greatest distance from the sun. It attains its great- havin g passed into Jupiter's shadow soon after seven the work of ignition. 
est eastern elongation on the 16th, when it will be seen o'clock in the evening. At 10:47 P. M. the shadow of Tile mysterious fires in ships loaded with cotton are 
shining between the horns of Taurus, a few degrees Satellite I will enter upon the disk. probably due to excessive moisture reaching the inte
south of the second magnitude star, /3. or El Nath. On May 15, at 9:46 P. M., Satellite II will disappear rior of the bales, or possibly to a bale that had been 
With a telescope it will then appear in the form of a behind Jupiter, and nine minutes later Satellite III exposed to rain previous to stowage. The shipment 
half moon. Although Mercury is probably at all times will reappear from behind the opposite edge of the of wet bales is a source of danger. Rags in bales on 
an exceedingly hot world on account of its nearness to planet. At, 11:08 P. M. Satellite III will disappear shipboard contain the elements of combustion in the 
the sun, yet its orbit is so eccentric that the solar light in Jupiter's shadow. colorin� matter and the grease of cast-off clothing, 
and heat recei ved on its surface vary to an enormous I In the following list the satellites of Sat.urn are men- and are in a ready condition for the reaction of the 
extent, being more than twice as great at one ti me as tioned in the order of their distance from the planet, be- moist air in a ship's hold. They not only heat, but 
at another, and passing from one extreme to the other ginning with t h e  nearest of the five. The times are are in a condition for spontaneous combustion from 
in the short space of six weeks. At the time when Mer- approximate: Tethys will be at its greatest eastern any excess of moisture. The heat,ing of and occasional 
cury is most conspicuous in the sunset sky, about the elongation on the 12th at 11:15 P. M. , on the 14th at fires in large heaps of bituminous coal is due to moist
middle of May, it will be passing from perihelion, a 8:30 P. M . ,  on the 29 th at 10:56 P. M., and on the 31st ure or exposure to rain. Covering or forced ventila
point reached on the 25th of April, toward aphelion, at 8:15 P. M. Dione will be at its gl'eatest eastern tion is the usual remedy. 
which will be attained on the 8 th of .June. elongation on the 2d at 9 :50 P. M., and on the 13th at Fires originating near !:lteam or hot air pipes have 

While Mercury is on exhibition as an evening star, 8 :30 P. M. Rhea will be at its greatest eastern elonga- been attributed to the partial charring of the wood or 
Venus, the typical evening star w hen it lies eastward tion on the 14th at 8:15 P. M. and on the 23d at 8:50 fibrous dust b y  the heat, and its absorption of oxygen 
from the sun, will remain inconspicuous in the morn- P. M. Titan is so easily seen that it is hardly neces- from the air. Starch is quickly affected by the heat 
ing sky, gradually drawing nearer to the sun, behind sary to give its times of elongation. It will be east of of stealll pipes, and paper holding a starchy constitu
which it will pass early in July. At the beginning of the planet on the even ing of the 2d, west of it on the ent is known to become of t h e  texture of punk when 
the month Venus will be in Pisces; at the end in evening of the 10th, and north of it on the evening of left in contact with or near steam pipes, and becollles 
Taurus. the 14th. Japetus will be near its western elongation, very susceptible to ignition. 

Mars is a morning star, moving slo wly in the course the pO!:lition in which, owing' to some peculiarity of its The explosive flash of the impalpable dust of coal, 
of the month from Aquarius iuto Pisces. and at the surface, it is best seen, during the first week of the wood, flour and starch, when lodged on the framework 
close of the month it will rise about 1 o'clock in the month. It is just at the e!ongation point at five of factories and warehouses. is known by sad experi-
morning. . o'clock on t h e  morning of the 4th of May. ence. It only needs a spark or a lightning stroke for a 

Jupiter, remainin�! in Cancer, and slowly drawing • • • • • quick-spreading fire. The electric spark from large 
nearer the" Beehive" cluster, will continue to be the SpontaneoU8 Combulltion. running belts is a dangerous element in dusty mills. 
most brilliant planet in sight throughout the month , BY G. D. HISCOX. The heating of hay and grain when stored in mows 
and, in fact, throughout the early part of summer. Although IIlany of the mysterious fires attributed to in a damp condition is well known, a.nd in a few cases 
Castor and Pollux in the Twins are so near the great. spontaneous combustion may have originated in some has been found to be the direct cause of fire. Proba
planet that its preEence serves to point out those other way .. there can be no doubt, from the long record bly many of the mysterious barn burnings are due to 
famons stars to persons unfamiliar with the constella- .)f facts, that a large proportion of such fires are really spontaneous combustion. Corn and other grain stored 
tions. Being brighter than any fixed star, Jupiter due to this cause. in large warehouse bins heats to a degree that requires 
ought to be readily identified, but there is an eal'y The reduction of fire risks is a m ost important point cOll8tant aeration by changing its place by conveyors, 
way for those who possess a stronl! field glass or spy of economy and of vital interest to maIlY manufactur- or the injection and expansion of compressed air. 
glass to make the identification doubly sure. Such ers, or others that make use of any material or I:3tock Heating soon destroys the grain, and, if continued by 
an instrnment cannot fail to show one or more of Ju- that is liable to be made combustible by the applica- neglect, it becomes liable to spontaneous combustion. 
piter's moons, and, in fa \'orable circumstances, aU of tion of oil of any kind for facilitating its manufac- --..... �4 ..... , ..... _-----
the four principal moons. ture. The first care is to guard against the accumu- A Moving Monntain In France. 

Saturn, in the constellation Libra" rises early in the lation of such material or stock while in an oily con-
evening, and by 9 or 10 o'clock is in an excellent posi- dition, in heaps or in contact with heating pipes, or 

A phenomenon which, from its remarkable charac

tion for observation. Being in opposition to the sun, even in iron receptacles, without providing against its t.er, has attracted mucb attention in Europe, recently 

it is, roughly speaking, at its nearest point to the earth, accumulation of heat by its absorption of oxygen from occurred in the department of Gard, France, where 

and, consequent.ly, most fa"orably situated for tele- the air. This may be done by spreading such stock so Mount Gouffre. a mass of rock 650 feet in height, sud

scopic study. The earth is not quite so far north of as to secure a cooling effect from an extended air con- denly gave way at its base and began moving to ward 

the plane of the rings as it was at the end of winter, tact and circulation. �ardon River, upon the left bank of which it was 

but the change is not sufficipnt to cause the rings to In the case of oily waste and rags, especially with situated. The movement began o� .the 15th of 
.
Feb

appear to the ordinary o bserver appreciably narrower, I painters' rags, one of the most dangerous of this class, ru.ary: and ?n the 2�d the advance ba? destroyea .the 

and, in fact, the whole planet, in all its dim en- when allowed to accumulate, roily sawdust, ot' any machlllery m t�e Pits of t h e  . Gran.d Combe CollIery 

sions, looks a trifle larger on account of its nearer veg.etable or woody fiber used for cleaning machinery I and nearly a mIle of the Alals Railway, a.nd had de

approach. or the wiping up of waste oil, the only safety is found flected the course. of the Gardon 6��. feet. SIX hu�dred 

Uranus is also in LIbra, nearly between the fourth in its immediate imlller!:lion in water. �ersons were obhged to l�ave th?lr homes at 6ran.d 

magnitude stars�y and t. Coming into opposition on Oily waste and rags holding an y of the lubricating Combe, and a water !amme havm� been created, It 

the 12th , it - should be visible to the naked eye, but, in compounds so much in use in engine rooms and on became necessary to m�tall an engme u� stre�m to 

order to identify it, the observer shou ld watch it with locomotives are perhaps the most dangerous materials pump w�t�r from the rIver to supply the mhabltants 

a field glass, and note its position from night to night to be cared for, but when thrown into out of the way I of the :nmlllg center. . . 
in relation to small stars near it For those who may places thev l-eadily become the originators of mys- On tne 29th the mountam came to a standstill, but 

wish to find it with the aid of a star atlas, I give its teriou� fire� it is believed by engineers that this state o! rest will 

approximate right ascension and declination for the We have often seen the results of throwing a hand- ?e but �emporary, and that the rocky mass Will res�me 

beginning, middle and end of the month: On May 1, ful of oily waste from a locomotive upon the ties or Its motion, �ross the <:tardon, and �nall.y abut ag�mst 

R. A. 15 h. 22 m. , Dec. S. 18 ° 14'; on May 15, R. A. into the grass at the roadside, which, taking fire in an the mount�1 D  that skirts th.e opposite Ride of t.he rIver. 

15 h. 20 m. , Dec. S. 18° 6'; on May 31, R. A. 15 h. 17 m., hour or two, has set fire to ties or grass. Perhaps not Should th
.
IS occu�, ve�y Im�ortant geologICal a�d 

Dpc. S. 17° 56'. a few wooden railroad bridges have heen mysteriously ��pogra�hlCal ���lIi��tIOns WIll of course be made m 

Neptune is in' Taurus and Mercury will be near it at set on fire in this  way. Journal drippings in flour mills e regIOn an 1· WI become necessa�y to prepa.re 

the middle of May. and saw mills are no doubt the cause of many mill new channels for the Gardon and Gard rIvers. 

fi d b h 'rhe cause of the accident is shown by the geological 
The new moon of May occurs onjthe afternoon of the res ; starte y t e accumulation of flour dust or fine 

fl t· d t 'l 
. I structure of the 1l10untain, which consists of grit, green 

12th; first quarter on the morning of the 20th; full oa mg saw us upon 01 y surfaces around Journa 
moon on the afternoon of the 26th, and last quarter (the boxes or where the dripping; fall. Dust of any kind marl, limestone and triassic rocks resting upon a deep 

last of the April moon) on th e  forenoon of the 4th , The from fiber or wood aR found in cotton and j ute mills, bed of clay. These different strata dip at consider-

11 able of an angle toward the GardoD. The mountain 
moon is in perigee on the 24th and in apogee on the woolen mi s and woodworking factories becomes in 
8th. this manner a source of danger. was therefore influenced by its own weight to follo� 

The moon's monthly calls on the planets strung The increasing use of cotton feed oil, and the fact t?e slope offered it by this inclin�d pl.ane. The POSI-

along the zodiac will take place as follows: Mars on that its properties are but little known by the users, is tIOn was unstable and the danger Immm�nt. Ram or 

the 7th; Venus on the 11th; Mercury on the 14th; a new source of danger, and needs great caution in ex- i the water of the Gardon must h�ve mfiltered and 

Neptune on the 14th; Jupiter.on the 18th; Saturn on posing it to the conditions favorable for spontarieous 1 accumulated upon the st.ratum of Impermeable clay, 

b t· 
I and Ruch infiltrations will have disintegrated certain 

the 25th; Uranus on the 25th. co m us IOn. 
. t f f th . di d t '  1'-

A peculiarity of the st.arry heavens in the evenings of Like linseed and other vegetable oils, the sprinkling pom s 0 support 0 e mountam an e 0 Its s la· 

the month of May is that then the Galaxy, or Milky of wool, jute. hemp 01' othPr fiber with cotton seed oil ing, which was prepared for by the very arrangement 

Way, lies stretched level upon the northern horizon, for the purp ose of manufacture generates heat in of the ground. The noise made by the mass while it 
was moving is described as having been frightful. extending from Scorpio in the southeast around under the mas�, and thus becomes It wurce of danger. Such 

the pole to Monoceros in west. In the city, or in any material should never be allowed to lie in contact 
neighhorhood where electric lights are clustered , of with steam or other heating pipes or surfaces, or to 
course this phenomenon is practically invisible, but it be heaped in large piles. 
should be easily seen on a clear moonless night in t h e  Sawdust should not be used for absorbing waste oil 
open country, unless hidden hehind nearby hills. or drippings, unless it be immediately placed beyond 

For the benefit of those using small telescopes I ap- harm by immersion in water or burning in a proper 
pend a few phenomena of Jupiter's satellites, and place. Sand is the safest material for such nse. 
also of those five of Saturn's satellites which telescopes Spontaneous combustion is not confined to oily 
of moderate size may ue expected to show. mixtures alone. for water plays a most dangerous part 

On May 1. at 7:37 P. M. , Satellite I will enter on the when the proper ('onditions are present. Sawdust a8 
edge of thp disk of Jupiter, and at 8:52 P. M. its I packing i n  barrels and boxes becomes a me�t danger
shadow will follow it upon the disk. A little before ous element of spontaneous combustion when by ac-

THE GINGERBREAD TREE . -The Hyphame the
haica, a species of palm 25 or 30 feet in height, 
growing in Egypt, Abyssinia, Nubia, and Arabia, pro· 

duces its fruits in long clusters, each of which contains 
from one to two hundred. These fruits are of an ir

regular form, of a rich yellowish brown color, and are 
beautifully polished. In upper Egypt they form part 
of the food of the poorer classes of inhabitants, the 
part eaten beinl! the fibrolls, mealy husk, which tastes 
almost exactly like gingerbread, whence the popular 
name of gingerbread tree in Egypt. 
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.4. Great Ge rlOan 'relescope. 
The Berlin Ind ustrial Exhi bition opens May 1, 1896, 

and in connection with it tbe Astronomical Observa
tory of Grunewald will be transferred to Treptow near 
Berlin. One of tbe features of the exhibition will 
be phot.ograpb s of old instruments, models of tele
scopes, reproduction s of astronomical drawings and 
kindred sUbjects. As the largest refractor h itherto 
erec ted in Germany has only been one of ' 18 i nch es 
apert ure, it is gratifying to note that one is now being 
constructed b aving a n  aperture of 28 inches. 

The mounting is so arran ged as to receive two objec
tives, of wbich one is des igned for direct visual, the 
otber for spectroscopic and photographic observations. 
For th is  reason the latter will be a double object i ve 
of sh ort focal lengt.h, 20 to 23 feet, and large aper
ture, 43� inches, wh ich for the  present wi l l  be exhibit
ed in an unfinished condition, as the means for the 
purch ase and polishing of the enorm ons lenses, w h ich 
h ave been very successfully cast by Dr. Schott, can 
only be ra ised during the exh ibition , The rou/,!'h 
disks of glass for the  lenses of tbe telescope have been 
furnished by Dr. Schott and Genossen of Jena, while 
the pol ish ing has been executed by Messrs. C .  A. 
Stei u heil of Munich . The mounting of the instrn
meut was intrusted to the Berlin Mascbinenbau 
Anstalt C. Hoppe, " who was assisted 'I by the firm of 
G. Meissner, B"!rlin, in the execution of the minute 
m echan ical portions. The other objective, on the con
trary, is completed, and has an aperture of 27% inches 
and a focal length of 68 feet. 

Instead of the  usual dome, the telescope is provided 
with a cylindrical protecti ve envelope, which together 
with the t ube is mou nted on a rigid box, which can 
be rotated rou n d  the declinati on axis. The polar 
axis is placed in the interior of the pier ;  attached 
thereto. and therefore revol ving round it. is a kind of 
bell, which incloses the observer's seat ; t h e  above men
tioned box revolves with the bell round the polar axis,  
The observer sits in the prolongation of the polar axis, 
in such a manner that his head is in the t urning point 
of the whole tel escope, so that he can easi l y follow i ts 
movements b y  slightly t urning his head . The coun
terpoises for the tu be extend at either end of the box ; 
besides which there is attached a second bell, which 
serves to rel ieve the polar axis, and for th is purpose 
runs on two antifriction rollers fixed to the pier. 

.. . . , .. 
AN IMPROVED SORTING MACHINE. 

The illustration represents a machine adapted to 
sort into d ifferent sizes not on ly potatoes and other 
vegetables and fruit, but a great variety of different 
substances, the size, strength and other details of the 
machine being varied accord ingly. A patent was re
centl y granted for the i mprovemen t to C, G. Puulson, 

Jr" deceased. of Lin wood, Pa , of wh ose estate C. G. 
Poulson, Sr .• is adm inistrator, Within the box body 
of the machine i s  an ;inclined screening or separating 
table, mounted to have end motion. the table consist
ing of slats or bars, lwhich are diamond -shaped in 

POULSON'S POTATO SORTING MACHINE. 

cross section. and wider apart at the tail than at the 
head of the table. Beneath the table are hoppers 
adapted to receive the different sized material passed 
through the bars at the narrower and w ider spaces. 
The sorti ng table swings freely on bangers and is 
moved by turning a crank, on tbe shaft of which are 
cam!', the table bei ng moved against spiral springs 
which force the table against a buffer four times for 
each revolution of tbe crank sbaft . Material shoveled 
into the machine at the top, as shown in the illustra-

',ieutifi, �tueti'JII • 

tion, feeds automatically to the proper sized openings 
between the slats, when it instantly drops into the 
spouts, to be conveyed into bags or baskets, or allY 
desired receptacle. 

• • • •  
A SAFETY HAT FOR MINERS. 

A hat d esigned to w i thstand blows of falling ma
terial, such as pieces of coal. rock , etc" and wh ich is 
thorou �hly ventilated and fits easily on the head of 
the wearer, is shown in the accompanying illustration , 
and bas been patented by James McNamara and 
Frederick W, Peppler, of Cal u m et, Mich. The shell 
and brim of the bat are formed of a single piece of 
sheet metal, and inside the shell is a l ining or inner 

PEPPLER &: McNAMARA'S MINER'S SAFETY HAT. 

shel l  of su itable textile material, to th e edge of whi"h 
is attached a leather head band. The inner sh ell and 
band are somewhat smal l!'r th an the exterior shell, and 
air h oles provid e for a circulation of air. The band 
and inner shell  are seemed to the outer shell by a 
series of spring clips, the spring of wh ich allows t he 
band or lining to conform to the head. On the front 
of the hat is a socket plate to receive the hanger of a 
miner's lamp. The hat is very durable, is waterproof, 
will not absorb g-rease from ca ndles or oil, and the lin
ing may at any time be taken out without ripping or 
tearing it. 

is  sold without restraint and is in universal use, is 
more dangerous on tbat account, and is, indeed , fre
quently employed wit h su icidal intent and wit h fatal 
effects. In France, Germany, and Italy EUbliW!lte has 
nearly superseded all oth er disinfectants and its neg
lect in this country is inexplicable. As to carpeb, cur
tains, bedding. and clothing, all that is capable of beinl; 
washed should be plunged in a copper of boiling water 
for a quarter of an hour and such articles as would be 
spoiled b y  this treatment should be d isinfected by 
steam . 

• 1 '. ,  • 

How to Find N egatives. 

Much time is lost and patience expended in what is 
very often a futile search for SOUle particular negati ve. 
Perhaps an hour, or even more, is wasted by hun ting 
through two or three hundred of one's photographic 
successes and failures. 'ro obviate t h is expenditure of 
time, we would like to suggest a method of indpxing 
th at the writer has fouml very useful. 

The pecuniary outlay for the necessary materials is 
trifling, and is covered by a few pence, T wo note 
books, indexed, are all that one requires. T h e  one 
contains a numerical, the other an alphabetical, in
dex, 

E mpty plate boxes are used for storage purposes. 
Every box should have a gummed label affixed upon 
the side of the box, each label bearing its own distinct
ive nUI,llber. Plate boxes when filled may be kept 
ranged on a shelf lIke so many books. A system of 
double indexing is used ,  

The n u m bers 1 ,  2 ,  3 ,  etc. , refer t o  t h e  boxes ; under 
the alphabetical headings are found the titles or sub
jects of the various pictures. A concrete example will 
perh aps m ake my explanation more lucid. 

One wishes to find a negative expobed , let us flay, in 
Guernsey. Reference to the letter G i n  the alphabeti
cal index shows one that Mail-boat A pproach ing 
Guernsey 6:30 A, M, is stored in box 12. By adopting 
this method much time and temper is saved. - The 
British Journal Almanac. 

. . . ' . 

A DURABLE AND EFFICIENT WINDMILL. 

The illustration represents a windmill of substantial 
construction, with thoroughly braced and:rigid fans or 

• ' . '  • blades, and powerf ul gear mechanism for transmitting 
Practical Di sinfection of RoolOs. power from the wind wheel to a shaft from which th e 

The frequency with which second and third cases of power may be taken , The improvement has been 
scarlet fever appear in hou!'es t hat have been disin- '  patented by W. McD. Rowan. of Garden City, Kansas. 
fected by the inspectors of san itary authoriti�s, says Secured to the timbers of the tower is a platform sup
the Lancet, causes grave doubts as to the efficien cy portin!! a hollow post having an annular fl ange su p
of tbe proced u re usually adopted. d espite its officia l porting the main gear wheel, w hose h ub fits over th e 
sanction, Stripping the walls. l ime wash i ng wal ls and flange and rests on ball bearings. This gear wheel has 
ceilings, and scrubbing wood work and floor boards vertical and beveled teeth, the  la tter engagin g a bevel 
with soap and water are indeed effectual enough. an d pInion on the horizontal shaft carrying the wind wheel ,  
to these when thoroughly d o n e  w e  are disposed to the bearing of th is shaft being secured to t h e  upper 
ascribe any successful results  rather tb an to the more en d of a vertical hollow shaft projecting. down through 
technical process of so-ca lled disi n fection by su lph ur 
fumes. which i:;. little bet ter than a su perst itious rite 
or incantation sh orn of the religious character it had 
in the mind of Ul ysses wh en he .. fu migated " the halls 
desecrated by the massacre of his wi fe's sui tors after 
removing the corpses and washing a way t h e  blood 
with a promptness that precl uded all thought of other 
than moral pollution, B u t  in the light of bacteriologi

cal experiments dry su l ph urou s  acid fumes, w h ether 
generated by burning sulph ur or carbonic sulph ide. 
or, as has of late become the fash ion. by open ing cyl in
ders of the com pressed gal', are for all practical pur
posps useless, T h e  gas would act as a fairly  powerful 
germicide on articles or fabrics previously sat ul'llted 
with water, but its bleachi n g  action preclud es its em
ployment in this way with colored materials, carpets, 
or curtain s. and it is as what is calle<l an " aerial dis
infectant " that it  holds its ground in popular esteem. 
But aedal disi n fection is  an ahsurdity ; n o  one wants 
to purify the foul air, which is easi l y  enough rpmoved 
by simple vent i lation. In dis infecting a 1'00111 the true 
aim is to kill the gerllls contai ned in  the dust on led ges 
or in the crevicps hptween the boards, or adhering to 
the wal ls and other surfaees, a n d  the d ry gas is power
less for this, w hich is best attained by a sublimate 
solution of the strength (If 1 part in 1.000, or by li me 
(not white) washing. provided the lime be fresh burnt 
and caustic : the carbonate or 'ch al k used in white
wash ing u nder the name of whiting, and into which 
lime is converted by long exposure to the air, being 
inert. The series of experiments on the infection and 
disin fection by various means of wall papers . d istem
pers, and oth er wall  su rfaces conducted by Dr. C ron-
berg, under the d irection of the late Prof. Uffelman n, ROWAN'S WINDMILL. 
at Rostock, �howed that subsequent scrapings were 
invariably and al most i nstan taneousl y  steri l ized by the hollow post. A curved brace extpnds from th is  
washing or spray ing with the sublimate solution , and bearing to t h e  bear ing of t h e  h inged tail o r  vane, which 
equally so by li me wash after the lapse of twelve to may be moved to t hrow the wheel out of the win d  by 
twenty-four hours. The danger of c01'rosive sublimate means of a cord or cable passing over suitable guide 
is. we believe, exaggerated, for the smallest fatal dose pulleys and down th rough the tower, The vertical 
for an adult being probably three to five grains-equal teeth on the main gear wheel mesh with a gear wheel 
to at least a quarter of a pint of the solution-acciden- on the upper end of a vertical shaft which has at its 
tal poison ing with the solution is practical ly not prob- lower end a bevel gear m esh i ng with a si milar gear on 

able, and 1. 8  a further safeguard it might be colored a horizontal shaft carryi ng a pulley froUl which power 

with indigo or " laundry blue." Carbolic acid, wh ich may be taken in  the usual way. 
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MAY 2 ,  1 896. J 
A BOTTLE STOPPER AND MEASURING DEVICE. 

A valve stopper designed to prevent the refi lling of a 
hottle after it has been em ptied, and one with w hich 
the contents of the bottle lllay be d i scharged i n  meas
u red q u a n ti ties, is shown in the accom pan y ing i l lus
tration. '.r h e  im provement has been patented by 

Cor l J el i us E. Wyckoff, of  No. 365 S tate St reet, Brook
l y n ,  N. Y. Fig. 1 represents the stopper in a bottle, 
the l atter being in upright posi t ion : Fig. 2 sh o ws the 
bottle i n verted, its contents then filling a measuring 
space, a n d  Fig. 3 s h o ws the positi on of the parts as 
the m easu red q uan tit,y i s  beillg di�cb arged. The cap 
p iece is  secu red on t h e  bottle b y  cementing or in other 

WYCKOFF'S BOTTLE STOPPER. 

desired m an n er, after the bottle has been filled, the in
terior wall of t h e  cap piece being s ubstantially h em i
sph erical, and l Javing a contracted outlet to be fitted 
by a cork. About w ll P re the cap piece is fitted on t h e  
bottle is an an n ular groove forming a seat for a n  a n 
nular fl ange of a plate val ve, on w h ich rests a spheri
cal bod y servi n g  as a valve stoppel' for the i n verted 
bottle, as sh o w n  in Fig. 2, while also allowing the plate 
valve to fall sufficien tly away from its  seat for the pas
sage of m aterial into t h e  m easuring device. W h e n  
the bottle i s  ti lted to t h e  position shown i n  Fig. 3 ,  t h e  
spherical body rol ls to t h e  lo wer s ide a n d  forces the 
plate va lve to i ts seat, thus preventi n g  a further dis
charge of the contents of the bottle to the i n terior of 
the cap, while perm itti ng that which is i n  the cap to 
be poured out.  W h ere a con ti n uous flow is desired 
from an i n verted bottle, t h e  sph erical body is  made 
with i nterstices or h e misph erical depressions in its sur
face. 

. . . . ..  

ISAFJORD, ICELAND. 

We present an engraving , for w h i ch we are i ndebted 
to L' lll ustration,  of Isafj ord, Iceland, which is one of 
t h e  pr in c i pal seats of th e w h alebone i n d ustry. T h e  
scenery h e r e  is m agnificent,  t h e  coun try presenting 
t h e  appearance of the fiords of Norway and S weden. 
The snow remains on t h e  lllountai n s  until the middle 
of su m mer. Tourists h a.ve 
h ad some t h r i l l i n g  adven
tures in climbing the 
mountains back of t h e  
little v i llage. The bay is 
capable o f  hold ing the 
largest n a vy i n  t h e  world. 
There are th ree whale
bon e fisheries near this 
place. 

W h a I e b o n  e h a s  be
come very scarce and it 
now com mands a large 
price. The name w h ale
bone, under w h ich the 
baleen p l a t e s of t h e  
ri gh t wh ale are popularly 
known, is a m isnom er and 
t.h e  trade name of whale 
fin i s  equally i naccnrate. 
Of t h e  t h ree kinds of 
whalebone w h i c h a r e 
fou n d  in COlll m erce, th at 
obtained fro m the Green
land whale, Balaena m y s
ti cetus, is th e  most val u

able, and was o n e  of the 
great sta ples of n orthern 
cou n tries w h en the whale 
fis!1ery was a large in
d ustry. To prepare whale
bone for the m ar k et, t h e  
blad es o r  pl at e" are boiled 
fOI' abou t  t wel ve h ours t i ll 
the s ubstance is quite soft. 
In thi5 st ate i t  can be c u t  
into narro w stri ps or into 
small filaments, according 

to the use to which it  is to be put. Whalebone possesses 
many unique properties which render it of great value. 
It is light, tough,  flexi ble, and fibrous. T h e  fibers run 
parallel w i th each other without intertwisting. The 
nse of whalebone dat.es from 1808, w h en Sam uel 
C rackles patented its use for brush making. Various 
s pecial machines have since been d e vised for cutting 
the m aterial i n t o  filaments. W b alebone was formerl y 
used i n  the m a n ufact ure of u m b rellas, b u l  steel has 
n o w  taken its p lace for this purpose. W h alebone is 
n o w  princ i pa l l y  u sed b y  d ressmakers, m illiners, and 
brushmakers. 

---------�4'_. __________ ___ 
Carpet llIoth s a n d  Beetles. 

In last week':; SCIENTIFIC A ME RICAN d i rections were 
gi \'en for preserYing cloth i n g  and furs f!'Om the depre
d ation of moths. We now copy from t h e  Carpet and 
Uph olstery Trade Revie w  d i rections for protpctin g  
carpets a n d  uph olstery from m oth s a n d  beetles.  I n  
t h e  good o l d  days, when camphor was wId at a reason
able price. i t  was the fi rst resource of most h ousekeep
ers in their  !'tr ll ggles aga in st th ese vil lainous verm in,  
but in view of t he extremely h igh cost of cam phor 
no wadays and t h e  ri d ic u lo u sly low price of carpets, it 
seems ad visabl e to selec t !;om e l e�s precious article as a 
prot ection agai nst th ose i n sects whose appet ites work 
such h avoc among w oolen Hoor coverings. Moreover, 
cam phor, h o w e v e r  l i berall y  u S f' d ,  is  not regarded as a 
certain protectio n .  A m on g  t h e  su bsti t utes for cam

phor, which are less expens i ve and m ore efficaciouf', 
are : B enzin e, ('orl'Osive subl i m ate. kerosene oi l and 
carbol i c  acid .  It i R  said th at corrosi v e  subl i m ate is  

t h e  on ly s u re defense a gai nst th e buffalo carpet 
beetl e. In u t i l iz i n g  th i "  d rug, take a w i d e  m outhed 
earthen jar,  pour i nto it t wo quart s of bo iling water 
and dissol ve in th i s  one teaspoon ful of corrosive sub 
I im atp. As the sol u tion is poison ous, t h e  j a r  s h o u ld be 
plai nly labeled and kept carefu l l y  covered. W h en 
possible it sh ould be used out of d oors, and applied 
with a s m all whi"k brush kept for t h i s  p urpose only. 
Gloves sh ould be worn in usi n g i t, and care taken to 
preven t  any of it touching t h e  face or eyes. In apply
i n g  it to rug s or carpet s the hest method is  to hang 
t hem over a l ine,  t h en d i p the w h i sk i n to the liquid, 
shaki n g  it n early all off agai nst t h e  inside of the jar ; 
the n  carefully brush t h e  rug over both t h e  right and 
wrong sides, wit h out u s i n g  enough of t h e  solution to 
make t h e  fahric wet. I t  i s  sufficient t o  sl ight l y dampen 
the outside. The l iq u id will n ot i nj u re any textile 
fabric ,  however d elicate. 

Benzine or kerosen e  oil w i l l  al ways ki ll  t h e  insects, if 
it can be brought i nto contact with them,  and the 
mere odor of t h e  benzine will kill t he larvre. When it  
i s  evident that a h ouse has become infested, the car
pets s h ould be taken up and a l l  the cracks and crevices 
in the floor and u nder the base board fil led w i t h  ben
zine, a hand atom izer being' used for the purpose. Th e 
carpets should also be beaten and then ligh tly spray
ed with b enzine. The crack!' should then be filled w ith a 
mixture-of plaster (of Paris and wat e r, w h ic h  will soon 
set and form a h ard s u bstance which the i nsects can
n ot en ter. In t h e  case o f  a stock of carpets the ben
zine spray alou e i s  generally f'ufficient to ki l l  th e 
i n sects. T h e  benzin e  f' vaporates q uickly and leaves 
no odor, but one sho uld relllember t hat it is very 
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inflammable and that no light should be brough t 
near it. 

• f e  . ..  

A NEW BICYCLE BELL. 

The illustration represents a bell for use with hi
cycl es, the bell being rung with It continuous electric 
alarm effect by simply pressing on a l ever on the h an 
d le bar. The i m provement has been patented b y  
H a rry B. B reckwedel,  o f  No. 315 West Forty-eigh t h  
Street, Ne w Y o r k  City. I n  clamps wh ich lDay be 
read i l y  secured to the real' braces of any b icycle is 
journ a l ed a sprin g-pressed sh aft carrying a s w ingi n g  
bell frame, the springs normally holding t h e  outer e n d  

BRECKWEDEL'S BICYCLE BELL. 

of the bell fram e u p from th e tire, as indicated by the 
dotted lin es. The bell frame carries, at its outer end, 
rubberfaced roBel'S adapted to engage the tire, and on 
the s h aft to w h ich the rollers are secured i s  a stud 
adapted to be e n gaged at each revolution of the roll
ers, by an arm p rojecti n g  forward from the h ammer. 
as sh o w n  in the smal l figure, a spring holding the 
h am m er n ormally out of operative position. From 
the other end of the bell fram e  a fine steel wi re extends 
through guid es to a lever pivoted on the handle bar, 
where it may be con ven iently engaged by the h and 
of t h e  user. B y  pressi n g  with t h e  t h umb upon this 
lever, th e hand!; being i n  th e ord i nary position on the 
handle bar, the outer end of t.he bell frame is depressed 
a n d  its w h e els are conseq nentl y rotated by t h e  �ire of 
th e bi cycle, each revol ution of t h e  small wh eels caus
ing a blow to be struck u pon the bell and the ringi ng 
being automatic as long as the pressu re is  continued. 

. . .  , .. 
Lantern Slides. 

A method of m aking slides for the lantern other t h an 
in the ord inary way is d escribed by D wight Lat h rop 
Elmendorf, who says th at, finding- the lantern sli de 
was a very u seful piece of apparatus i n  teac h ing, he 
cast about for some m ethod of quickly and inexpen
si vely m akin g a slide. Making a tram fer one day, t h e  

idea was suggested t h at it  m igh t be used o n  gla�s. 
So he pl aced on a suitabl� 
glass a pi ece of b l ack car
bon transfe l' paper, a draw
ing being placed on the 
top and traced upon t h e  
gl ass . When th ro w n u pon 

t h e  screen the effect was 
l ike a ch arcoal d rawing, 
and answered fully the ex
perimenter's h o pes. Un
less it  is  desi red to special
ly preserve t h e  slide, n o  
cover glasses are n ecessa ry. 
He points out t hat old 
p I a t e  s-ordinary or for 
slid es-may be fixed, then 
washed, and till' designs 
d ra w n  upon them for 
colored s u bj ects. T h e  
method is so h an d y that it 
Illay be practiced before a 
cla�s. -Photography. 

... . ... 

OBSERVATIONS made on 
t h e  pendul u m  of the Paris 
O bse\,\,atory, which i s kept 
ninet y feet II nrl er grou n d ,  
with a .  tem peratu re t h at 
va�ies one-h u n dredth part 
of a degree at m ost d u ring 
the year. �how th at it is 
1I0t quite p roof against the 
va riations o f  a tmosp h eric 
press u re .  It makes an 
error o f  one-th ird of an 
oscill ation i n  t w elve mil·  
l i on,  and it is propos�il to 
remedy this error. 
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Science N o tes. lieved that they will be received with the �reatest flexible stems being chewed as an agreeable stomachic. 

Hajak, of Vien na ,  says that smokers are less liable courtesy by prominent surgeons and physicians. Toothbrushes are also made by cutting pieces of 
to diph t h eria and other th roat diseases than n on- The will of Benj amin Franklin was allowed in the chaw stick to a convenient length and fraying out the 
smokers in the ratio of one to t weuty-eight, says Probate Court of Suffolk County, at Boston, on March ends, and a tooth powder to accompany the use of the 
t he Medi cal Age. Sch i ff  remarks that smoking should 26, on the petition of Mayor Quincy, as a foreign will, brush is prepared b y  pul verizing the dried stems. 
be positively forbidden in bacteriological laboratories, h aving been probated in the Orphans' Court in Phila- Toothpick Plants.-Ammi Visnaga, an umbellifer
because it tends to hinder the development of the delphia. The probate of the will in Boston was deemed ous plant, is called the toot.hpick bishop-weed on ac
bacteria. necessary in view of the legal disposition of the count of the use made in Spain of the rays or stalks of 

Russia was declared free from ch olera on February " Franklin Fund," w h ich was created by t,he will of the main umbel. These, after flowering, shrink and 
24 for the first time si nce the year 1888. Benjamin Franklin , and which now amounts to sev- become so h ard that they form convenient toothpicks. 

ScrUlnpox is a ne w d isease to which football has eral hundred thou sand doll ars. After they have fulfilled t h is purpose they are che wed, 
given rise in England, says the Medical Record. It is Thfl bill to provide for a director-in-chief of the sci- and are supposed to be of service in strengthening the 
a pustular eruption,- coming i nd irectly from dirty jer- e n t i fic b ureaus of the agricultural department has gums. The spines of Echinocactus Visnaga are in 
seys and affecting especially t h e  forwards in Ru�by been reported favorably by the Senate committee on common use among the Mexicans for the same purpose. 
footbal l ,  who h ave to shove in scrimmages . It has agriculture. The number of these spines upon a singlelplant is some-
been proved to be contagious. Bacterioscopic exam- • • • th ing enormou s .  A comparatively small plant in Kew 
ination has shown th e prelence of the staphylococcus FEED SAVING NOSE BAG. Gardens was estimated to have 17, 600, and a large 
pyogen es aureus. The illustration represents a nose or feed bag adapted specimen at the same place could not h ave less than 

The work on H err Andree's balloon is proceedi ng to be so applied to the head of a horse that the latter 51, 000. 
rapidly. A balloon house is to be erected in Spitz- will  be prevented from th rowing the feed out of the The Hand Flower Tree. -This tree, the English name 
bergen. It will be octagonal i n  shape, 25 meters h igh bag by tossing his head. T h e  improvement h as heen of which is a literal t ranslation of Macpalxochiquah u itI, 
and 37 meters broad. The walls and floors will be patented by Clement E. B urbank, of No. 31 Eigh th t h e  somewhat cumbersome name by w h ich it was 
lined with felt at such points where the balloon will Avenue, Ne w York C ity . At opposite sides of the top known to the Aztecs, i s the sole species of the genus 
be liable to touch them. The roof will be covered of the bag are pulleys t h rough which is passed a cord O h eirosteman. The arran gement of the stamens in 
with cotton cloth and t.he windows will be of gelatine t o form double loops over t h e  head of the horse, and t he flower of this plant is most relllarkable. They are 
in place of glass . The stea mer on w hich the ex ped i - the rear loop is connected by an extension of the cord of a bright red, and are united for about a third of 
tion will set out for Spitzbergen will carry about 35 to the check hook, so that w hen the horse lowers h i:;: their lengt h (follr inches), w hen they separate into 
tons of sulphuric acid to generate the hydrogen. h ead to reach the feed at the bottom of the bag the five curved cl awlike rays. and thus bear some resem-

T h e  St. Louis Observatory at St . H el ieI', in the latter is raised slightly to bring the feed within blance to a h uman hand.  A solitary s pecimen of this 
island of Jersey, con tai n s  some interei'ting in stru- easy reach. On the insid e upper rear edge of the bag tree was first discovered growing near the to wn of 
ments. The observatory is situated on a sma ll, open are side extensions of somewhat t riangular form, which Toluco, in Mexico. It was of great age and an object 
plateau, above t h e  Jes u it College. It h a� a tower of fold over to form pockets, i n  the edges of which are draw- of veneration among the Ind ians, both on account of 
the Eiffel type, about 170 feet high ;  access to the top strings, as indicated by t he small figure. Each cord or the rem arkable struct ure of its flowers, and because 
is obtained by a spiral stairca8e. A l1u moer of instru- dra wstring pabses across th e interior of the feed bag at t.hey supposed DO other tree of the k in d  existed else· 

. ments at the top are connected b y a cabl e of electric the rear and around a pu lley, extensions of the cords where ; but forests of it have since been discovered 
wires with recording apparatus in the observatory being carried back and knotted, to be engaged by a near the ci ty of Guatemala. 
proper. Among the special features of t h e  apparat.us hook secured to the breast collar of the h arn ess. T h e  Sack Tree. - From a species of Anti aris (th e 
used is an an emometer of special design.  A T-shaped Wh en the horse tosses his  head these cords are tight- genus wh ich includes the celebrated upas tree) sacks 
support with orientating arrangem ent bears on one are made in Western India by the following singular 
arm an anemometer with half cylinders instead of the process. A branch is cut corresponding to the length 
usual cups, being t h us made sensitive, it  i s  claimed, to and diameter of the sack wan ted. It is soaked a little, 
horizontal component s  and h orizon t al currents only ; and t h e n  beaten with c1 n b s  till  the fiber separates 
wh ile a helical fan on the other arm takes care of the from the wood. This done, the sack formed of the 
vertical com ponents. It is a curious fact, says Nature, bark is turned inside out and pul led down til l  th e wood 
that at this station, as at the Eiffel To wer at Paris, is sawed off, with the exception of a small piece left to 
the diurnal variation of wind velocity shows an form the bottom of the sack. These sacks are in 
opposite character n ear the groun d an d at t h e  top of general use in Western India. 
the tower ; in t h e  former caBe the velocity reaches its T h e  Lace Hark Tree, -The tree producing the well-
maximu m  about midday and in the latter abou t  mid- known lace bark of Jamaica is called in that island by 
night. the name of Lag-etto. The inner bark of thi s  tree (the 

In a recent communication to the French Academy scientific naIlle of which :is Lag-etta lintearia) consists 
of Sciences, says t h e  Am erican Shipbuilder, an expla- of n umerous concentric layers of fibers which interlace 
nation is gi ven of some of the cnrious phenomena per- in al l directions, and t h us present a great degree of 1'1'-
taining to fog horr:s. It has been found t h at, with sflmblance to lace. I t  is said that C h arles II received 
acou stic signals or sirens, they are surrounded by as a present, from the governor of Jamaica, a cravat, 
a neutral zone, in which t h e  sound is not h eard at th e frill and pair of ruffles made of this material, and it is . 
sea level. This zone is more or less distaut, according to th is day used for bonnets, collars and other articles 
to the height of t h e  siren Oil the coast, and it h as a of apparel by C reole ladies. 
main width of about 8,400 feet. 011  the nearer side of Seeds as Weights.-The beautiful black 8potted scar-

BURBANK'S NOSE BAG. this zone the sound is heard pel·fectly. B u t  when it  is let seeds called love pease (Abrus precatorius), which 
traversed, the soun d  weakens grad u ally until it be· are much used for necklaces and oth er ornamental 
comes almost imperceptible, when it increases again,  ened, drawing the pocketlike extension s in t h e  rear of purposes, are employed in India as a standard of 
and, on the zone being finally left behi n d ,  the sound the bag close against the u nder side of the h <!!'>:e's jaw, weigh t u nder the name of " rat.i ."  T h e  weight of the 
resumes its full intensity. Experi ments h ave been and thus preventing any waste of feed. In taking off famous Koh-i-noor diamond is known to have been 
mad e  with a vessel by causing it to approach and the feed bag, these cords are discon�ected from t h e  ascertained i n  this way. T h e  ileeds o f  the carob tree 
recede from a l igh tsh i p  in various directions in a collar and . secnred aroun d  the bag Itself, one of the . (Oeratonia SiJique) are said to have been the ori�inal 
straight line. In each course th e sound was deadened cord s passmg th rough a loop on the front of the bag. carat weights of the jewelers. 
almost completely in a zone whose central line was · • • • •  • The Clearing Nut .-Not withstanding the venomous 
about 15, 000 feet from the siren. Botall i�al Notes. nature of the species of strychnos w hence the drug 

Some interesting ex periments, by Plateau, in insect The Oandle Tree.-The gen us Parmen tiera (named nux vomica is d erived, the seeds of another "pecies 
vision are recorded in the Bul l etin of the Belgium after A ug. Parmentier, w h o  did m uch for economic (S. potatorum) are used in India for clear i n g  muddy 
Academy. I n  a bed of bright colored dah lias he con- botan y) em braces t w o A m erican species, the fleshy, ey- water. The natives never drink clear well water, if 
cealed from search the highly colored rays of 80me of lindrical fruit of one of w h ich way be com pared to a th ey can get pond or river water, which is almost 
the flowers, exposing only the disk, and in a second cucumber and that of the other to a wax candle. I n- al ways im pure, according to circumstances. One of 
series of experiments the disk also, but independently, deed , in the Isthmus of Panama, the la tter (P. cerei- the seed s of the clearin g  nut tree is well rubbed for a 
either by mean s of colored papers or by �reen leaves fera) is termed the candle t,ree or Palo de Velas, be- min ute or two around the inside of the vessel (gener
secured in place by pins. B utterflies and b ees sough t  cau se its fruits, often four feet lon g, have a st riking ally an u nglazed earthen one) containing t h e  water, 
th ese flowers w i t h  the same avid ity and freq uency as resem bl ance to yel low wax can d l es, an d  a person en ter- which is then left to settIe. In a very short ti m e, the 
the ful ly exposed flowers in the patch, t h e bees par- ing the forests w h ich a re com posed of this tree migh t impurities fall to the bottolll, leaving the water clear. 
ticularly pushing thei r w ay by the obstacles to reach almost fancy h i mself in a cand le factory, for these Bitter almonds, by the way, are said to be employed 
th e m .  From this M. Plateau concl u d es that they are fruits are s uspen dfld froUl all the stems and old er for the same purpose in Egypt, and th ose of kola or 
gllided far more by th eir perce ption of odors than by branch eg. They h ave a peculiar applelike od or, wh ich sterculia in Sierra Leon e .  Dr. Pereira · states that the 
t h eir vision of bright and contrasted colors. I n  the communicates itsel f in some degree to the cattle fat- efficacy of the clearing n uts depends upon their albu
second communication, say s Psyche, Pl ateau gives t h e  tened upon them, but w h ich disappears if,  a few days men and casein,  which act ap fining agc l.t�, l ike those 
details  of anoth er set of experiments to determine previous to killing, th e food be changed. employed for wine or beer. 
w h ether a wide meshed net presents any obstacle to The Shoe-bl ack Plant.-Hi biscus Rosa-Si nensis, a Whisky Root.-A plant belon ging to the genus 
the passage of a flying insect which could easil y pass well kn own green h ouse plant, is a n ative of India, Anhalon ium, of the order Cactacere, w h ich nas long 
in flight through the interstices. He fou nd t h a t w h ile C hina, and oth er parts of Asia. In its native coun - been known by the name of wh isky root, from its 
s uch nets do not absol utely prevent  passage on th e tries it is a tree of twen ty or th irty feet in heigh t,  an d effecti" on the system, which resemble those prod uced 
w in g, insects almost invariably act as if they could bears flowers that are very variable-double, single, by alcoholic drin ki", has recen tly attracted some atten
not distinguish the aperture, frequen tly ending by red, purple, white, or variegated, according to th e par- tiOIl as a stimulant and nerve tonic new to mat.,ria 
alighting on the net and cra wling th rough. He rl'a- ticular v2,riety. T h ese flowers contain fl. quan tity of medica. The part of the plant used is w h at is popu· 
sons that through the lack of distinct and sharp astringent juice, an d when bruised rapidly turn black larl y called th e " button . "  T h is is sliced by the Indians 
vision, the threads of the net produce the illusion of a or deep purple. They are u sed by the O h inese women of Southern Texas, and the smal l pieces being ch ewed 
continuous surface, seen at a d istance. for dyeing t heir hair and eyebrows, and i n  Java for a n d  the j uice swal lowed, the intoxicating effects follow, 

Preparation s  are bein g  made for an unusual kind of blacking shoes, whence the plant is called the shoe- it is said, i n  about the salOe t i me as wou l d  those of a 
transatlantic trip for a party of American physicians, black plant. dri n k  of whi�ky. The Indians sit for hours enjoying 
who inten d to start about July 1. The party will be The Tooth brush Plan t. - The genus Gouania em- the beautiful visions of color and other m anifestations 
limited to one h undred. Each member must be a braces upward of t wenty species of clim bing shrubs, caused b y  the intoxication. There are several species 
physician in actual practice and a grad uate of an most of w hich i n h abit t h e  forests of tropical America. of the genu s, one of which was known to the Aztecs as 
American university. They will im pect the principal The most interesting of these is the G. dom i n gensi�, a peyotl, and the intoxicating effects of which are briefly 
healt h  resorts of Europe. It is expected that various common creeper in the W est Indies and Bra zil. In described by Sahagun.-Hist. Universal de las Cosas 
cities will entertain the party officially, and it is be- Jamaica it is called chaw stick, on account of its thin, de Nueva Espana. 

© 1896 SCIENTIFIC AMERICAN, INC.



J , itutiii, �mtri,au. 
THE NEW BRIDGE OVER THE HUDSON :aIVER A T  bles, but consist o f  a number o f  steel trusses carried 

NEW YORK. upon independent piers. 

(Continued from first page.) The cables are attached rigidly.to the top of the tow-

that the river navigation should be unobstructed, it ers, and do not, as usual ,  rest upon sliding saddles. 
was determ ined by the company to attempt the bridg- The variations of strain in the towers, resulting from 

i ug of the H udson River by a mam moth suspension the alterations of load and tem perature, will be as fol

bridge, with a great central span of 3, 254 feet. lows : Maximum strain in the river leg will occur un-
If th ere i s  one part of a bridge of greater impor· der full load and high temperature. Maximum strain 

tance than anoth er, it is the foundations, and in the in the shore leg will occur under full load and low 

present case they are of colossal size and carried down tem perature. 
to unusual depth. Beneath each tower there will be It. is estimated that the bridge itself w ill cost 

sunk eight steel caisson !.', forming' in plan an oblong $25, 000, 000, and the cost of the whole, bridge, ap-

85 feet by 168 feet bet ween centers of caissons. At the prDaches and terminal works, will be about $60,000, 000. 

outer corners of this oblong there will be four large S h ould there he no legal or other obstructions, it is 

caissons 62 feet in diamet er ; between them will be estimated that the work can be completed in eight 

fou r 35 foot caissons. These will all be sunk to a years. 

depth of abo u t  150 feet belo w the water level, until The design illustrated was made by the Union 

they rest u pon solid rock. They will probably be Brioge Company, of Ne w York C ity. Our th an ks are 

sun k by the open dredl{ing process, such as was em- due to Mr. Charles Macdcnald and Andrew Onder

ployed by the Union Bridge Com pan y (the contractors donk, of this com pany,  and Joseph May er, the engi

for th e present undertaki ng) in building th e Hawkes· ·  neer, for particulars recei ved . 

bury Ri ver bridge in Aust ralia. The caissons will be • ' . ' • 
so arranged that the pne umatic process can be adopt- Defects In N egatlv • . •  a n d  Tltei r C a u ses. 

ed if neCE'ssary. They will rise to within 10 feet of BY CHARLES L. MITCHELL, M.D. 

the water level and will be filled with concrete ; So many amateurs are at It loss why certain defects 
above this the piers will be carried up in solid occur in their n egatives, and how in many cases they 
granite masonry to a h eig ht of 30 feet above water can be obviated, that the following summary of a fe w 
level. Upon the granite foundation will stand the of the most prominent may perh a ps be of aid to man y 
eight columns of the towers, rising to a total height u. dish eartened photographer : 
of 587 feet above tbe water level . They will be bu ilt Fog indicates either decomposition of the emulsion 
of steel plates and angles and will be strongl y  tied and (a defect common in all extremely rapid plates), acci· 
braced together. The river and sh ore legs of colum ns de n tal exposu re to light, o ver·exp�'sure, or o ver·devel
will i ncline in wardly and meet at about two·th i rds of opment. If t h e  negat i ve is foggy all over, excepting 
their height, from which point they will be carried up wh ere covered b y the rabbet of  the plate h older, it 
as a single construction, as will be seen by reference indicates that the effect was prod uced in t h e  cam era, 
to our engraving. either by ligh t leakin g- th rol1gh some h ole in the bel· 

Stru ng acro!'s the to wers wi ll be twelve steel cables lows, or th rough flange, woodwork, dark slide of plate 
each 23 i nches in diameter ; each cable will consist of a holder, or th at the plate was over·exposed, or th at the 

large n u mber of steel wi res, about ft inch in diamt'ter, sun was sbining directly on t he lens. If t he ed ges 
laid parallel and bound together with a w ire wrap- covered by t he rabbets are al so fogged, it i u dicates 
ping. The wire com posing the cables was originally light leaking i n to the dark room before d evelopment, 
i ntended to have an ultimate breaking strength of or contami nated de,"eloper, exceRS oC alkali, or dete· 
180, 000 pounds to the square inch, but r�cent improve. rioration of the plate. If the plate is partially foggE'd, 
ments in the manu facture of steel wire make it likely i n  streaks, i t  ind icates leakage of lig h t  at the j u nction 
that the engi neers will be able to secure wire of the 

I 
of plate holder and camera, or at the edges or corners 

strength of 200,000 pounds to th e square inch. On the of the plate hol d er, or perhaps a leaky or burst corner 
New York side the cables will be carried down to of tbe plate box. 
anchorages w hich will consist of t wo solid masses of Abundant detail in the shadows, but lack of con
malmnry 180 feet square and 150 feet high. On the New trast, an d  general thin ness of the negative, indicate 
Jersey side they will be carried down t hrough tunnels over·exposure, too much alkal i  in  the developer, the 
far into the solid rock and secured to massi ve plate use of a spent developer, or usmg a weak developer for 

gird er anchorages. The twelve cables will be h ung in too short a time, or want of ligh t and shadow in the 
parallel ve rtical planes, and contrary to the usual cus· subject. 
tom, they will not be .. cradled . "  There will be four No detail in the shado ws, with excessive contrast, in
cables over each of the outside col umns of the tower d icates too short an exposure, too great a contrast in 
and t wo over each of the intermediate columns. the lighting of the subject, or the URe of a developer 

To prevent any deformation of the floor of the very strong in re!>trai ner. 
bridge under the action of a moving loa.d, it will be Clear shadows and weak contrast are due usually to 
provided with two large stiffening trusses, each of insufficient development. 
which in itsel f  will be lon ger than the central s pan of Round or oval clear spots, with sharp d ark edges, are 
the Brooklyn Brid�e. Each truss will be 1, 600 feet caused by air bubbles clinging to the plate during de· 
long, 125 feet from cen ter to center of trusses, and 200 velopment. 
feet deep at t h e  center. Their ends will be hinged Pin h oles and ve l'y fine clear spots are due to either 
where they meet at the center of the span, also w here d ust on the plate d uring exposure, or (altho ugh the 

®orreeponilence . 

Interesti ng Shad ow Phenom.ell o n .  

To th e Editor of t h e  SCIENTIFIC AMERICAN : 

The com po!'ing room of this office is ligh ted by in
candescent electric lam ps, supplemented with ga s jets 
fitted with Welsbach incandescent mantles. If eit h er 
illuminant is used singl y, ordinary dark shadows are 
cast when the light is intercepted. When the t wo 
lights are burni ng s i m u ltan eou sly, an extraordinary 
phenomenon is observed, viz . ,  col ored s h adowl'l, the 
direct electric rays casting a dark green shade and 
the incandescent mantlE' an orange d rab. At the 
point w b ere the shadows intersect each other the 
shade becomes denser and of a d ark d rab color, the 
green being completely destroyed by the oran ge drab 
rays. SAMUEL THOMSON. 

Titusville, Pa. 
[This seems to be a phenomenon partly of the sub· 

jective order, the shadow cast by one ligh t  being i llu
minated b y  the light of the other. The  great differ· 
ence in color of the two lights causes the difference in 
the colors of the shadows. -ED.] 

. . . ' . 
Flash Light Powder... 

To the Editor of the SCIENTIFIC AMERICA N : 
I note that in youI' query and ans wer col u m n  of the 

March 28 issue of the SCIENTIFIC AMERICAN, you 
give several form ulas for m a k i n g  p h otographic flash 
ligh t powder. One of these i s : M a g ne�ium powder, 6 
ounces ; potassi um chlorate, 12 ounces ; antimony sul
phide, 2 ounces. 

I believe it. will be well to call attention to t h e  fact 
th at mixtures of t b is nature, contai n i n g  potassium 
chlorate or perchlo rate, are extremely dangerous,  for' . 
several reasons, an d the making and han d l i n g  of them 
m ust be carried on with the greatest ('are. C h l 0 rate 

or perch lorate m ixtures are, in the first pl ace , sen si· 
tive to friction. This danger is one which may be met 
with both in manufacture and use, and especially in 
transportation. 

In the second place, they are liable to spontaneous 
combu l'tion, due to decom position, which may set in 
sooner or later ;  and th ird, the explosion of these m ix· 
tures is of such a violent nature tbat serious accidents 
are most certain to obtain. 

A few month s ago a ph otographer's gallery in Chi· 
cago was nearly dem ol i shed by the explosion of a 
flash light mixture in which potassium chlorate played 
an important part, and a fe w weeks later in the same 
city a che mist had his right  hand so badly torn that 
it had to be am putated. This was the res ult of an 
endeavor to compound a flash light powder in w h ich 
potassiu m  chlorate was used as the oxidizi n g  agent. 

I believe your readers will appreciate this stateme nt, 
which will serve to caution any of them who are i n· 
clined to attempt to make a n y  ph otograph i c  flash 
light powder contai ning potaslli um chlorate or 
perchlorate. It will be well for th ose who are not 
versed in such matters to leave sllch mixtu res alone 
entirely. SAMUEL RODMAN, JR. 

C h icago, April 18, 1896. 

they rest u pon the towers. Tbey will be divided into plate makers say not) a di rty, poorly filtered and im- T h e  Fastes' S h i p  Aftoat. 

40 foot panels, and at each panel point will be a plate pure emulsion. Smal l particles of insensitive haloid This is an age of I'ecord breakin g ; and record break
steel girder 7 feet deep and 144 feet long, reaching salts of silver remai n in the emulsion, are 1I0t acted ing for its o wn sake too. T he wish to have the big· 
across the full width of the bridge from truss to truss. upon by light d uring the exposure, or by t he d eveloper. gest, tallest , fastest, m ost costl y someth ing or ot h er 

At each panel point the trusses, girders and whole and hence when the plate is  placed in th e fixing bath,  . .  in  the world " is a far m ore potent factor in m odern 
floor system will be suspended from the main cables they dissolve out and cl ear a clear place in the film. progress in t h e  mechanical arts than we ever suspect. 
by t welve steel wire suspender!>, which w ill be at- Yellow staining of the film is caused by prolonged Unquestionably the development of the modern steam
tached to t�e floor beams as follows : T wo i mmediate· development w ith a developer that is either very old, I ship owes as much to the sim ple desire on the part of 
l� on ea�h SIde of the 

.
trusse!> and t

.
wo at two inter

.
llI e- ne�rly �pent, or contains too li�t1e sulphite. Also, by the sbip builder to beat somebody else, as does the 

dlate pomts ; th ere WIll  be t welve hnes of plate strmg- fixmg m an old,  used u p  fixmg bath. W here the speed of t h e  race hor�e or tbe ag'i 1ity of an athlete. 
ers, 5 feet deep,  running' through the w hole len gth of staining occurs after the n egative h as been fixed and This com petition for its o w n  sake h as seized upon the 
the bridge, oue under E ach rai l. Above each floor d ried, and takes place gradually, it is due to ins u ffi ·  build ers of torpedo boat!' and driven them so h a rd 
beam, and high enough to g'ive head way for t h e  cient fixing and the presence of und issol ved silver salts. th at they are raising the l imit for speed by leaps and 
trains, will be a deep supplemen tary lattice work gir- Irre�ular lines are d u e  to delay in en tirel y coveri ng bounds. I t  was o n l y  late last  year that the Sokol 
del', ri veted at its extremities t.o the vertical posts of the plate, at once, with developer, thus giving it an startled the mari ne world by passi ng the 30 knot l i lll i t  
the truss. T h e  floor beam w i l l  b e  suspended from opportunity t o  act longer on one part of th e plate than -for years t h e  goal to w bich t h e  b u ilder of swift craft 
this u pper girder at two i ntermediate points of sup- another. had looked as a remote pO!;lsibili ty-and yet her re
port. General mottlinl't of the film is due to contact of the cord was q uickly broken by It French torpedo hoat. 

Both top and bottom chords will be braced to resist face of the plate with impure paper, to imperfect fix· And now the pallI! has been tran�ferred across the 
t.he wind pressu re ; the former l ightly, the latter very ing, or to allowing the plate to remain for a long time channel again and Her Maj est y's sh ip Desperate 
strongly. The trusses will be hinged at the center to in a pyro developer, without rocki ng. stands as the fastest vessel in the world with a re· 
al lo w for a lateral movement, and the wind pressu re Clear corners means that the lens does not fully cord of over 31 knots, or about 36 miles an hour. 
will be resisted by the enormous dead weight of the cover the plate. One wou ld th ink tb is was sufficien t ; b u t  allll ost be
trusses and floor system. Under the action of the Bare places or patch es of uneven d ensity (noticed fore the little craft has had t i me to t ie up at her dock, 
wind the trusses will  move out sidewise and th ere· particularly i n  films) i ndicates th at the plate or film the British Admiralty is demanding 33 knots an bour 
by the I'luspenders will become incli ned and will trans- has not been evenl y coated with the em ulsion, and in the contracts for h er successors. That is ahout 38 
fer part of the wind pressure directly to the main that wh ile in some places a pool of it  has formed, it miles a.n hour ; and as th ese b u i lders have a l ways 
cables. has left other places nearly bare. -The Photographic I'eeled a knot or two more t h an the contract speed o� t 

The maximum loads for which the bridge is designed Gleaner. of t h e  little fliers, we may look for a spurt of 34 or 35 
are as follo ws : Dead loa d ,  about 40, 000 pounds to the - • • I • knots on the trial trip. That would be 40 m iles an 
li�eal foot ; live load, 18, 000 pound s to

. 
the lineal foot ; Witch Hazel Olntm.ent. hour, or fully up to th e  all-day s peed of a n  aver age 

wmd load, about 1, 600 pounds to the hneal foot. Lanolin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  oz. 4, express train I 
Th ' 11 b '  '1 d t k d th b 'd . t Petrolatum . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12 ere WI e SIX 1'11.1 roa rac s, an e rI ge IS 0 G1yoerin . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 Such a speed will not be obtained with a h orse power 

be �uong enough to carry all the tracks
. 
loaded with Distilled extract witch hazel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 3  much under 8, 000. This is one·fourth t b e  t rial t rip 

trams from end t o  end, or a total bve load of Boroglyceride, 50 per cent solntion . . . . . . . . . . . . . . . . . . . . . . . . . " 2 h orse power of the Lucania. T h e  Lucania is of 13 000 
about 30, 000 tons ; the maxi mum strain on each Mix the lanol in and petrolatum ; ad d the g-lycerin tons displacement-th e�e craft will probably be of 'tess 
cable will be about 8,300 tons, or a maximum of and boroglyceride ; lastly, add the extract of witch than 300 tons displacement. So that the C unard ship 
100,000 tons on the wh ole twelve. It will  be noticed hazE'l. Perfume with oi l of lavender. This makes a n  which is 43 times as big only takes 4 times as much 
tbat the shore spans are not suspended from the ca- excellent toilet cream. power to drive her. 
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280 J t itutifit �mtritau. 
APPARATUS FOR MEASURING THE SPEED OF contained in a glass tube with plane glass ends. This 

PROJECT ILES.* was sel ected because it is very clear and colorless and 
This  new instru m e nt for the reliable measurement possesses the n ecessary rotary property to a consider

of very min ute i ntervals of ti me was developed in some able extent when situated in a magnetic field of force, 
prel i minary experiments  at the United Statps Artiltery I the rotary power bein g in proportion to the inten sity 
School, Fortress Monroe, Va. , i n  measuring the velocity 

I 
of the magnetic field. 

of projeeti les from the n e w  3 '2 inch B. L. field �ifle To produce a magnetic field i n  the carbon bisulphide 
ado pted b y  the army. a coil of wire is wound around the glass tube, and an 

In the conrse of these experimen ts, wh ich were electric current passes through the coil. The prisms 
n e e e s s a r i l y  

and Fig. 3 sh ows the apparatus on the proving 
ground. Corres pondi ng letters represent like parts in 
the figures. 

The arc lam ps, L and Ii, are used as sources of 
light. P is the polarizer ; T, the transmitter tube con
taining carbon bisulphide and wound with ma gnet 
wire ; A is the analyzer, i n  fron t of which is a len s  to 
condense a beam of ligh t u pon t h e  camera, C. The 
motor, M, revolves the sensitive plate in the camera. 

The speed of 
the plate is ob
tained at the 
moment of fir
i n g  b y  t h e  
sb adow of one 
prong of a tun
ing fork cast 
b y  a b e a m 
from the lam p, 
L', r e  fl e c  t e d  
from a mirror, 
R, n p o n  t h e  
sensitive plate, 
t h e  t u n i n g  
fork being run 
electrically by 
the cel ls,  E. At 
X',  X2,  X·,  etc. , 
placed at regu
lar i n t e r v a Is 
from the gun, 
a r e w i r e  
screen s which 
are c u t  o n e  
after the other 
by the proj ec
t i l e. 

lim i ten to two 
weeks' t i m  e ,  
o b s e r va t i ons 
were taken at 
i n t e r v a l  s as 
small as 5 feet, 
and as man y  
a s  t e n  consec
u tive observa
tions at 5 foot 
intervals, be
gin ning at the 
muzzle of the 
gun a n d  ex
t:ending to 45 
feet distanee, 
were easil y  oh
tained from a 

s i n g l e  s h o t. 
T h i s  i u stru · 
m e n t  b e i n g  
a d m i r a b l y  
a d  a p t e d  for 
record ing t h e  
passa ge of the 
projectile at a 
n u m b e r  o f  
points of J ts 
t raj eetory, it 
was made an 
obj pct to st udy 
the l a w  of va
riat ion of the FIg. 1 .-ARRANGEMENT OF LABORATORY APPARATUS. 

At Y',  Y', Y', 
etc . are placed 
devices for me
ch anically re
s t o r i n g  t h e  
curren t. Be-

vel ocit y of a 
p rojecti le  n ear the llJ u zzle of a gun.  From m easure
ments on the negati ve� i t  is c lt'arly evi dent from each 
that the velocity act u a lly increases after leavi n g  the 
gun,  a t'act which bas long been suspected, but which,  
so far as we know, has not  previo usly been demon
stmted experimen t al ly. 

The parti cular form of transmitter used in these ex
peri ments depends for i t s  action u pon the use of polar
ized light.. A �ens i t i ve pll Otop:raphic  plate is mad e t o  
rotate at a kno w n  speed i n  a ligh t-tight b o x ,  and light 
i s  ad mi tted to the plate through a narro w slit by 
means o f  a ., massless " s h u tter, as the in ventor terms 
it. Any material s h utter would possess a certain 
amount of inertia, an d would not admit of a practi cal 
res ult. B y  the use of a polarizer the light i s  adm itted 
or shut off without t h e  movement of any material 
thing. 

As is well known, the m ost efficient polariscope con
sist,.. of a pai r of Nieol prisms. When th e  prisms are 
" crossed," the light i s  totally extinguished, as though 
the beam had been in terrupted by an opaq ue body. 
By tur n i n g  t h e  analyzer ever so litt le  from the 
" crossed " position,  ligh t will  pass through it,  and its 
intensity i ncreases u ntil t h e  planes of t h e  prisms are 
parallel, when it agai n diminishes, and if one of the 
pri sms is  rotated, t here will be darkness twice every 
revolution . 

To accomplish the end that is obtained by rotating 
t h e  analyzer 
with out ac t u-
all y doing so ,  
a transpa,rent 
medium which 
can rotate th e 
p I a n e of po-
l a r i z a t i o n  i s  
p l a c e d  be-
t ween the po-
larizer and an-

a l y z e r ,  a n  d 
III a d  e s ubject 
to the control 
of an electric 
current. The 
m ed i um u s e d  
i n  these expe
r i  III e n  t s  was 
liquid carbon 
b i s u I  p h i  d e, 

being crossed, so that no l ight emerges from the ana
l y zer, a current is sent through the coil on the t ube, 
causing the rotation of the plane of polari zation . 

This is equi valent  to rotating the polarizer ; h ence a 

l ight now em erges from the analyzer. When t h e  cur
rent is broken the m ed i u m  loses i t s  rotary power and 
th ere is again com plete darkness. This  arrangement 
makes an effectual sh utter for th e beam without mov
ing any mass of matter. 

A v i e w  of the laboratory apparatus is shown in Fig. 
1. Fig. 2 s h o ws diagrarn wa.tical ly  a cOlll pletl' ar
rangement of t. h e  electrical circuits and apparatus,  

Fig. 2.-ARRANGEMENT OF ELECTRICAL CiRCUITS, 

fore firing, the 
current pa�ses only through the screen,  X',  because of 
an insulati ng plug placed bet ween the jaws of the device 
w h ich i n terrupts th e connections between X', X2, X·, 
etc. When t h e  projecti le  stri kes a wire attached to 
this  insulating plug, the plug is p ulled out and the 
jaws spri ng together, thus establishing the circuit 
through X·. 

The receiver is a ph otographic means of recording 
the intermittent beam of l ight t h rough the analyzer, 

and consists of a camera contain ing a sensitized 
plate, which is shown in position ready for use at C 
(Fig.  1). 

Tht3 electrical tuning fork is shown at F (Fig. 1). 
Four storage cells were used to energize the motor, and 
greater uniformity in speed was obtained by placing a 
heavy iron-tooth ed gear wheel as a fly wheel on the 
motor shaft, as s h o w n  at N (Fig.  1). This  wheel also 
served another purpose i n  offeri n g  a convenient and 
ready means of determiuing the proper speed of rota
tion for a gi ven setting of the camera slid e. The w h eel 
contained 56 teeth,  an d by s impl y  h olding on its peri
phery the edge of a card, with the motor running at 
an unknown speed, th e  correspon ding note would be 
g i ven out, and when this was compared with a tuning 
fork in the other hand of the observer, it  indicated at 
once whether the speed of the motor should be iu
creased or d i minished. 

The velocity of the proj ectile is obtained from the 
m e a s u rement 
of three quan
tities, the dis
tance between 
screens, 00 the 
angular veloci
ty of the plate, 
and () the an
gle t h  r o u g h 
w h i c h  t h e  
plate revolves 
while the pro
jectile p a s s e s  
b e t w e e n  
screens. This 
gi ves t h E'  ex
pressions f o r  
t h e  velocity 

S 
v = 00 0' T h e  

* For the infor
mation here given 
we are indebted to 
D r. Al bert C. Cre
hore, Assistant Pro
fessor of . Physics, 
DartmQuth College, 
and D r.� George O. 
Squier, . First Lieu
tenant, U. S_ A., In
structor U. S.  Artil
\Cry School. Fig. 3.-APPARATUS FOR RECORDING THE SPEED OF PROJECTILES. 

angle f) u p 0 n 
th e  plate can 
be m e a s u r e d  
with consider
able accuracy. 
In an average 
cllse with a d i s
tance of 40 feet 
b e t :w e e n  
screens, a.ngle 

(;) is 108° '0969, 

© 1896 SCIENTIFIC AMERICAN, INC.



with a probable error fro Ul nine meas urements of  
0 '0074 or a n  error of one part in 14, 630. The ang u lar 
velocity m can with proper instruments be obtained 
with great accuracy. 

The principal ballistic result obtained from the ex
periments may be said to be t h e  locat i n g  of a max i m u m  
poi nt i n  the veloci ty c u rve o u t s i d e  of t h e  g u n .  This  
maxi m u m  point is, i n  the present experiment, at 6 or 7 
feet from t h e  m uzzle of the gun-eertainly more than 
5 feet and less than 10-01' about 25 calibers i n  fron t  of 
the m uzzle. The increase in velocity from the m uzzle 
to the maxi m u m  poi n t  is large. more than 40 foot 
s e c o n d s . T h e  
m u zzle velocity 
being about 1, 600 
feet, this  increase 
is about 2 '5 per 
cent of the whole. 

The decrease i n  
velollity beyond 
the m a x i m u ill 
point is com para
t i v e l  y grad ual. 
obeying the true 
law of  t h e  resist
ance of the air, so 
t h at the projectile 
m ust travel about 
a h u n dred feet 
before the veloci
ty is  red uced to 
that which it  ac· 
tuall y had at the 
m uzzle. 

This  maximum 
point  introduces 
an error i n  the 
present method of 
o btaining m uzzle 
v e l  0 c i t  i e s ,  in 
wh ich the veloci· 
t y  is measured at 
a distance of 100 
to 200 feet and re
duced back to t h e  
m uzzle b y  formu -
las. The Frank-
lin Institute has awarded t h e  Joh n Scott Legacy 
m edal and premium to Lieut.  Squier and Prof. 
Crehore for this apparat u s. * 

• • • • •  
THE ROYAL OBSERVATORY AND HOW THEY TELL 

THE TIME AT GREEN WICH, 
BY DR. D.  DUNBAR. 

Green wich, situate on the winding Thalll es,five miles 
east-southeast from London, in t h e  COllnty of Kent, 
possesses a large amoullt  of historical i nterest. It is  t h e  
b i rth place o f  m a n y  il ustrious persons, among th e m  
Henry the Eigh t h ,  Edward t h e  Sixt h ,  Queen Mary, 
Queen Elizabeth,  and se veral child ren of JallJ es the 
First. But it is not of depart ed k ings and queens we 
propose now to speak . n or of the social attractions of 
Green wich.  It is a place of great resort, special ly on a 
bright bank ho l iday. 

The ohservatory bui lding is  fa lll i liar to every inhah
itant of  t h e  town,  and well known t o  scientific Illen al l  
over the world . It stan d s  on t h e  s pot once occ upied 
by the tower b u i l t  by Duke H u m ph rey. At one time 
the observatory was furnished with a deep well  for t h e  
observation of stars in t h e  d ayti rne, but the great 
im provement in telescopes rend ered t h is Il nnece�sary, 
and it is  n o w  arched over. A n  a pparatus has 
been erected on the eastf'rn turret of t h e  ob
servatory for the purpose of  en abli ng the cap-
tain�  of  vessels leaving the river to ascertain 
b y  i t  t h e  rate of t b e i r  ch ronomet ers, th us 
obviati ng t h e  necessity of applying at the ob· 
servatory. It con si",ts of a large ball of w ood 
lined with leather, wh ich, in order to gi ve pre
liminary notice, is  raised at  fi ve m in utes be
fore one P. M. , h al f  w ay u p  a pole, by which 

* This apparatus is described at greater length aud with addi· 
tional illustrations in SUPl'LE][ENT, No. 1054. 

THE (rUIDER AND l'HOTOGRAl'HER AT WORK. 

J c ieu t if ic  �tUtricau. 
it i s  surmo unted, a t  t w o  min u tes before one i s  raised 
to the top, and at olle o'cloek precisely the ball d rops. 
By means of an elec t ric c u rren t  from the observatory 
accurate time signals are distri buted every hour by t h e  
post office telegra p h s  t o  a large n um ber of towns, a n d  
clocks in the  metro polis an d cou ntry are synchoni zed. 
Th ere is in t h e  wall of t h e  obsen'atory a l arge t w e n ty
four hour cloc k face, that is ,  with hou rs m arked from 
one to twenty · fo ll r, to incl u d e  a day and nigh t ; where 
the time i s  exh i bi ted at any h our when t h e  park is  
opell for a n y  oIle w ho c h ooses to climb the plea�all t 
h il l  and look at i t. 

THE ROYAL OBSERVAT ORY AT GREEN W ICH. 

The observatory is an oblong edifice, d i v i ded into 
fO ll r apart m ents.  It is a q uiet, retired spot well wal led 
aronnd, some 150 feet above the average h eig h t  of the 
river. The roar of London so u n d s  m u ffled and dis
tant, and onl y seems to emphasize t h e  sense of cal m
ness and si l ence in this abode of sci ence. H ere, above 
the t rees of the old park, and on the rim of  til e Ill ighty 
city, the astron omers keep the time fOI' h alf the w orld.  
Greenwich time is t h e  stand ard for t h e  Bdtish nation, 
for British �hips at sea, and for t h e  s h i ps of most 
oth er countries as well .  

We were recei ved hy Mr. W. H.  M .  C h ristie,  Astrono·  
mer Royal,  and placed in c h arge of t h e  �en i o r  eOIIl 
putor, Mr. H .  Furnel, to be escorted o v e l' t h e  apa rt
ment s .  We soon find that his acquain t a l l ce w i t h  the 
interest ing and delicate inst ruments t hat are ex· 
plained in turn is much greater t h an our l imited 
powers of com prehen sion. But MI'. Furnel, who h as 
become a student of t h e  stars , is a patient gentle Ill a'; 
who goes to much tt-oll ble  in his end eavors to initiate 
a lay man in the my steries of the h eavens. 

The m a i n  q uestion of this paper i s  how t h e y  tel l t h e  
ti me at Green \V ich, and we shall end eavor t o  ex plai n 
this  in popular rather than in scientifie language: 

ONE OF THE DOMES, 

T h e  fixing of the standard of tim e depends on astro
nomical observations. W h e n  the sun is exactly 
s outh-on t h e  meridian , as it is called-the hour is 
t we l ve o'clock noon. As the movement of the sun ap
parently fl uctuates, astronomers call this apparent 
noon. At Green w ich Observatory to the study of the 
sun is  added that of  the stars for accurately recording 
the time. 

'1' h e  way of it i s  this. Th ere are two finely made 
clocks-the solar clock ,  keeping the solar t ime, and the 
si d e real clock, regulated by observations of the stars. 

'l' h e  sid ereal clock is kept as the standard, and every 
night or day the 
weather permits,  
any error is de
termined by com
p a r i s o n  of the 
clocks. '],he error 
of the solar clock 
is then corrected. 

T h e  stand ard 
time, th erefore, is 
kept for the na
tion at G reen wich 
by constant ob
servation of cer
tain stars, check
ed b y  observa
tions of the sun. 
T�lere a re som e 
t wo h undred and 
fifty stars calen
dared at G reen 
wich , w h ieh are 
known as cloe k 
stars. T h e  011 
s e r v a t  i o n "  are 
made with a fine 
imtrument called 
t h e  t ran!'it 0 r 
m eri d i a n  circle. 
Green wich h a s  
the h onor of  h av
ing been the first 
o b s e r v a tory i n  
th e world where 
a large transit 

e i reie was mo unted, viz. , in 1850. Briefly, it  is a 
large and fin e telescope, mounterl between two u p
rights, and pointing exactl y to the eenter l ine-the 
m erid ian-of the h eavens, as seen at Green wich. As 
the telescope is  so h ung that it wi ll swing ro u n d  in. a 
com plete circle bet ween the uprights, it can view any 
point in this center line of the heavens. The roo f of 
the room in w h ich the telescope is placed calJ be 
opened b y  a slidin g or trap d oor above i t, and thus 
can expose any point of the meridian. 

This cen ter line is su pposed to be d rawn across th e 
h eavens from pole to pole of the earth, through the 
Green wicII  zenith ; and it is when on this center line 
in t h eir journey from east to west t h at the sun and 
stars are said to be on the m erid ian. W h en the sun is 

0 1 1  this line, the hour is  midday at Green wich. 
I n  the eyepiece of the tel escope are five wires, one of 

which is exactly on the middle. W h en, th erefore, the 
star passes this  l ine, it  is at the highest, or crossing 
the meri d ian. This, h o wever, is not exactly the same 
as t h e  actual  ti me, because no transit telescope is pro
bably ex actl y on the meridian line, and the error is 

correct ed by vari ous calculations. 
Connected by electricity w i t h  the t l'an sit circl e is a 

" chronograph, " w h i c h  at Green· 
wic h  i s  OIl the other sid e of t h e  
courtyard. 

The ch ronograph is a cyl i n der on 
w h i c h  paper is fixed, and on paper 
is  registered t h e  t i m es of the stars' 

T aKING AN OBSERVATION, 
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transit across the fine lines of the telescope. It can 
also register the seconds of a sidereal clock. By this 
system of register ing the transit of stars greater ac
c uracy is gai n ed and also greater time is permitted to 
the obsen"er t o  gaze through the telescope. 

B ut it may still be asked, Why are stars selected 
to tell the time ? Because, for one very potent reason, 
there is but one sun, and there are so many stars ; 
t h erefore, so man y more chances of good observation . 
There are very few nights on which some of the 250 
clock stars used at Green wich are not observable. 
Furthe r, the  observations on the various stars may be 
used to check one a nother and correct errors, while but  
one observation of  the  sun on the  meridian can be 
made. 

But how can the passing of the sta r over the me
ridian tell the time ? In this way : The complete turn
ing round of the earth on its own axis cau!'es a day and 
night, that is, t wenty-four hours, which ,  in astronomi
cal language, form one day.  If, then , it certain star be 
on the meridian at such a time, it should be on the 
m eridian again,  after a lapse of twenty-four hours. at 
precisely the salli e time ; and the cloc k, to bJ accurate, 
should agree. The  earth has made one complete turn 
round, one complete rotation , and one com plete day 
and night have passed . This is termed a sidereal day, 
and it is regard ed by astronom ers as always of the same 
space of ti me, because the turn ing of the earth is re� 
garded as exactly u!1iform. 

The solar day or solar time is measured by th e pas · 
sa�e of the sun day after day across t he meridian, and 
is four min utes more than the sidereal d ay .  Further, 
the solar d ay differs some what in length, th rough the 
movements of  sun and earth ; thu!' the earth moves 
more q uickly in winter t.han in snmmer ; and th ese 
d ifferences are a l lowed for by astronomers in calculat-
ing t ime. The result is wh at is called " mean " time. 

The reason of the  difference of four minutes is that 
one revolution is added to the diurnal revolutions of 
the earth on its axis, in conseq uence of its  revolution 
around the sun in its orbit, so that w h i le there are in 
round numbers 365 days in the solar year, there are 
366 sidereal days. The fou r  minutes per day difference, 
therefore, makes in the year another w h ole day, that 
is, 24 hours 20 m in utes. Four m inutes saved or lost 
in a day, you see, make up a whole 24 hours at the end 
of the year. 

But the keeping of the time is not the onl y  work 
th at is done at the observatory. There are ten great 
telescopes, the largest one being n early 30 feet long, 
with an object glass of 28 inches. O ver this is a 
beautiful dome, made l ike t he others of papier mache 
stretched over iron framework. This gives lighttJess 
and strength , enabling the dome to be easil y worked 
on wheels. One port ion, opened l i k e  a sliding shutter, 
reveals  a stri p of sky from the zenith  to the horizon ; 
so that by t urning the dome rou nd, any part of the 
sky can be easi ly and speedily brought under observa
tion. 

The large telescope is devoted to the stupendous 
work of photographing the heavens. About a dozen 
observatories are engageil in this  truly gigantic task, 
each having a certain portion allotted to it. 

All is J'emarkably qu iet at the observatory, Green

wich. Day after day and n ight after night the obser
vations go forward and the calculations are made. 
About t wen ty compu ters are bus ily engaged in re
ducing by cal culation the various observations that 
have been made. 

For an yth i ng I h ave been able to say, I am in
dehted t o  the astronomer royal and his able assist
allts ; also to those who like m yself h ave viRited the 
royal observatory at Green wich and m ad e  notes, and 
by com paring notes have been assisted in reaching 
accuracy. 

the last few years, however, the sources of this n umer· cream and to the subsequent butter. After they have 
ous host. developed in the cream, the churn ing .simply separates 

Part of them, a small part, come from the air ; part the butter already flavored with these prod ucts. 
of them are already in the milk puil. The d airyman Th us the flavor and aroma of a lirst class h utter Me 
never washes his milk pail free from bacteria. Even the gifts to the hutter maker from the bacteria of 
with the m ost thorough wabhing which the pails re- the ri pening period. 
ceive on the ordinary farm the bacteria are not killed, To make good butter, the butter maker needs not 
but remain  ali ve, adhering to the cracks in the tin, or only the freedom from the species of bacteria which 
in the crevices in the wood. Part of them come from prod uce unpleasant flavors, but he n eeds also the 
the milker, for he commonly goes to the milking with- presence of the species which produce the desired 
out any special toilet, with his h ands not clean, and flavors. B u tter made from cream that comes from the 
clothed in the ordinary farm clothes which have cleanly kept dairy may be depended upon not to de
become filled with bacteria from n u merous sources. velop the unpleasant flavors which arise in butter of 
But by far the greate�t num ber come from the cow cream from the filthy dai ry and barn. 
herself. These are not, however, from the interior of But to insure the proper number of proper flavor
the cow,  but from h er exterior. First, her flanks are prod ucing species simple cleanliness is not so much t o  
al ways covered with dirt. Frequently they are cover- be depende d  upon. In man y  such cases it is true the 
ed with layers of dried manure, and al ways the h air of proper flavor-producing species will be present, but 
the legs, sides, flanks and tail are covered with a not always. B ut why is it not possi ble to directly i n
large amount of d u st and dirt. All of the dirt and oculate the cream with the proper flavor-producing 
m anure is crowded with i n n u mera ble hosts of bacter ia. species, ju�t as the brewer inoculates h is malt with 
Again, the milk d ucts of th e cow's teats form a prolific yeast ? This does, i n d eed , appear not only to be pos
breeding place for the bacteria. After each milking sible but perfectly feasib le, and it involves the use of 
some milk is left in the milk ducts, and in th is the what are now known as starters. The starter is simp l y 
bacteria which may get to teat from the air or the a lot of cream or milk containing a large number of 
dirt or h airs of th e  cow find abundant food. Here bacteria, which is poured i nto the cream to be ri pened 
they multip ly, and by the time of the next milking to �tart the proper kind of  fermentation. The sta rt
they are present in count less mi llion!', ready to be wash- erl:! are of two kin d s. Natural starters, which are 
ed out with the first milk that is drawn . easily made by an y butter maker, and art ificial start

From s u c h  sources, then, the milk recei ves its popu- ers, wh ich are made u pon a different plan. Our bac
lation of bacteria, and these sources are s ufficient to teriolog-ists, both of this country and Europe, have 
inoculate the miijt. to the great exten t men tioned . been searching for proper flavor- prod ucing species, 
The great remedY::for them is <'leanl iness. Remem ber- an d having found t hem, they propose to furnish them 
ing that the bacteria gro w rapid ly aft. er gett ing into in quantity to the butter maker for use in his cream 
the milk and begin to mult i ply with great rapidity, ripening. In the use of these starters t h e  species of 

the va lue of the i mmediate application of cold to t h e  bacteria furnished by the bacteriologist is  al lo wed to 
milk is plain. T h e  m i lk when drawn is in just the grow in a small lot of cream until its species is very 
hest possible cond i t ion for them to multiply. Im medi- abundant and then the C1'eam is added to the large 
ate and rapid cooling so greatl y checks the growth of vat as a starter. The r('sult is  that the b utter maker 
bacteria as to greatl y  red uce the num ber present in can always depend upon h aving present a quantity 
the course of twen ty-fo u r hours. This iE.' the explan- of the proper flavor producing �pecies, and can, th ere
ation of the fact that the m i l k  dealer not infreq uently fore, depend wi t h  more certainty upon the product. 
has com plaints from his patrons that his morning's This method of using artificial starters is not new. It 
milk sours, while no such complaints are received of h as been adopted in Den mark and some other co un
the m ilk of the night before. The latter was cooled tries of Europe to a w ide extent. In th is country it  
duri ng the night,  w hile the former was taken to ha& heen used only for about a year, and is only j ust 
delivery at o nce from the cow or with insufficient cool- coming to be recogn ized as a proper method of butter 
ing. For th i s  reason it actual ly sours quicker than making. The bacteria favorable for th is purpose are 
the milk of tho night before, which needs to warm up n o w  upon our markets, two or three different ones be
before the bacteria can grow in it rap idly . ing now used i n  this country. They are generally 

If  mi lk contaim:d no bacteria, it would n ever under- know n  as pure cultures, a term which simply means a 
go any of t h e  common changes which are common in large quantity of one species of bacteria unmixed with 
milk, for ·all of these are prod uced by the growth of others. 
the bacteria. But th ese bacteria al'e of man y kinds, The bacteria are even more needed in cheese m ak

and even th ose that commonly get into milk are of i ng than in butter making. A fresh, flat , curdy taste 
many different species . Certainly over 100 different is seen in fresh cheese. The cheese to be marketable 
species of bacteria are common in our m ilk. But these m ust be set aside for a few weeks to ripen , and during 
different species do n ot all produce the same effects on the ripening the flavors develop. This ripening again 
the m ilk. Some of them sour it by changi ng the milk is simply a fermentation . It is a fermentation of a 
sugar to lactic acid. Th is, as well known , is the most different character from that of cream ripeni ng. It 
common effect arising in m ilk u pon standing. but takes place more slowly and the prod ucts are of a dif
others produce other resul ts. Some of them make the ferent nature, but it is none the less due to the growth 
milk b itter ; some (' urdle it, but render it alkaline or of bacteria, and t h e  d ifferent flavors of different ch eeses 
sweet to taste ; others give it an unpleasant, tainted are d ue to the growth of different k inils  of bacteria in 
taste ; others, again , render it slimy or ropy ; some the cheese. But the problem has proved a d ifficalt 
turn it blue or yellow or red. one to handle, and while the general facts are easily 

We are accustomed to think of bacteria as u n miti- made out and are demonstrated beyond question , very 
gated n uisances. We th in k of th em as the causes of little i n  the way of practical results h as as yet 
disease, and if, perchance, we think of them as con- been reached. A future in this line can hardly be 
nected with dairy matter8, it is always as the cause questioned. 
of mi lk souring or some other milk t rouble. But the  • • • • •  
dairyman reall y benefits from them Illore than h e  suf- Tbe Wo rld'. W i n e  Prod uctio n .  

fers. T h e i r  beneficial e ffects are shown upon a t  least The Monit eur Vin icole h a s  recently publish ed a 
t wo importan t dairy prod ucts, butter and cheese. statement showing the wine production of the various 

Every one know!! that cream is seldom ch urned when countries of the world. From this statement it  appears 
• ' .  • fresh . It is a llowed to stand in a vessel or vat for a the yield i n  France amounted i n  the years 1895 and 

Bacteria t il M l l k .* ti me and und ergoes a process which we cal l J'i pen i ng-, 1894 to 587, 127, 000 gallons and 859, 162, 000 gallons re-
Bacteria are plants of almost inconcei vably minute or which is in some parts of the world sim ply called spectively ; in Alger i a  to 83, 549, 000 and 80, 124, 000 gal-

8ize. So sm all are they that in some ca ses 50, 000 m ight sooring. During this ri pening the cream acquires a Ions ; Tunis, 3, 956, 000 and 3, 936. 000 ; Italy, 469, 555, 000 
stand side by side and the whole I iue only reach a pleasantly sour taste and a peculiar pleasan t  odor. and 539, 000, 000 ; Spai n,  379, 500. 000 and 528, 000, 000 ; 
length of an inch.  They are extremely si m ple also. This ri peni ng is nothing more than a fermen tation Portugal , 43, 890, 000 an d 33, 000, 000 ; Azores, Canaries, 
Some of them are simple bal ls, others are short cnes d ue to the growth of the bacteria w h ich are in the and Madeira, 4, 620, 000 an d 2, 640. 000 ; Austria, 66. 000 000 
and others st.i ll  are of a spiral shape. B ut although cream .  DUling this t w enty-four to forty-eight hours and 88,000, 000 ; Hungary, 63. 030. 000 and 46, 103, 000; and 
th us very small and sim ple in struct u re, their powers the bacteria which were in the cream mult iply rapidly, Germany, 80, 190, 000 and 110,000, 000 gallons. I n  Tur
of m Ultiplication are so great as to make them factors until at the close of the ripening there may be as many key and Cyprus the production la�t year amoun ted to 
of profound significance i n  the processes of nature. as 2, 400, 000, 000 per cubic inch. This growth prod uces 52, 800,000 gal lons, and this com pares with an avuage 
So rapidly can they multi ply that in some cases a a fermen tat ion , just as the gro wth of yeast in the y ield of 40, 000,000 gal l ons. In Bulgaria the yield was 
single indi vid ual in  the course of tweuty-four h ours bre wery m a lt p roduces its fermentation . 26, 400. 000 gal lons ; SI'rvia, 17, 600, 000 ; Greece, 35, 200, 
may produce nearly t wenty mil l ion pffspring. This The object of this ri pening is at least threefold. 000 ; Rouman ia, 68. 640 000 ; Switzerl a n d ,  27, 500, 000 ; 
power of m u lt iplication is so enormous we must not First , it makes the cream ch urn more readily, and, the United States, 89, 700. 000 ; Mexico, 1, 980,000 ; Argen
be surp rised to find them capable of accom pl ishing by I second, it  gives a larger amon n t  of butter from a given tine Republ ic, 29, 700 000 ; Chile, 33,000, 000 ; Brazil , 
the ir  gro wth many great changes in nature. 1 lot of cream . The third object is to give flavor to the 7, 700. 000 ; Cape of Good Ho pe, 2, 420, 000 ; Persia, 

Pure milk, as it is secreted from the udder of the b utter. The explanation of the flavor is  simple enough. 594 ,000 ; and Australia, 3, 300, 000 gallons. 
healthy co w, contains n o  hacteria. If t.he cow be Wh ile th e bacteria are growing in the cream they are .. . . I .. 
dist'ased, this may not be true, but the milk from the prod uc ing, as they are feeding upon it, certain chemi- Tbe World's F a i r  A ward • •  
healthy (lOW contai ns no bacteria when first secreted . cal changes in it. As the result of these chemical Many of our readers will  bp glad to know that the long 
Nevertheless, by the time the  mil k  reaches th e  milk changt's decom position prod ucts are d eveloped , and expected distribution of Colum bian World's Fa i r  diplo
pail it wi l l contain from 30, 000 to 5,000.000 bacteria per these products have various flavors and odors. If the . mas and medals has begu n. On April 20 a. consid era
cubic inch.  It is h ardly concei vable that the few ripening is a llowed to contin ue long enough, the whole \ hie number of di ploma!'! and medals were gi ven to Baron 
moments of th e milking should be sufficient to con- mass becomes decayed and the flavors and tastes are I' Thiel man n , the German ambasl'ador, for d istribution 
taminate the milk to this extent. We have learned i n decidedly un pl easa nt. But the first products of de·  in Germany. Those awarded to American exhibitors 

* By Pro!. H. W. Conn (of the Biological Department, Wesleyan Unlver- j composition, instead of bpi ug u n pleasant, are dec idedly wi l l  be ready for del i very in a short time. The exces-
slty), In the Spatnia. agreeable, and it is these which give flavor to the sively long delay is to be deeply regretted. 
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MAY 2 ,  1 896. ] 
Large.t a n d  SDlalle .. t Hook •• 

Prof. Max M uller, of Oxford, in a recent leClture, has 
cal led attention to the largest book in the world, the 
wonderful " Kuth Daw. " It consist::; of 729 parts i n  
the shape o f  white warble plates, covered with inscri p
tions, each plate built over with a temple of brick. It 
is found near the old priest city of Mandalay, in Bur
ma, and this temple city of more than seven hundred 
pagoda� virtually makes up this monster book, the 
religious codex of t b e  B udd hists. In accordance with 
the th ree parts of which i t  is composed, generally 
called in  a fi�urati ve �ense . •  baskets " (pitaka), the  
whole is  often termed " the  three ba�kets " (tripitaka), 
and constitutes a l i brary larger than the Bible and 
the Koran together. As the Jews figured out that the 
Old Testament con tained 59, 493 words and 2, 728, 100 
letters, so the Buddhist prie�ts h ave computed th at 
the " Tripitaka " contains 275, 250 stanzas and 8,808, 000 
syllables. This monster book is written in PalL 
Rath er strange to say, i t  is not an ancient production, 
but its preparation was prom pted by the Buddhistic 
piety of th is  century. It  was erected i n  1857 by t h e  
command of Mindomin, the  second o f  the last kings of 
Burma. As t h e  i n fl uence of the tropical cl i mate has 
already marred the inscription� ,  a British official ,  Mr. 
Ferrars, propose� to h ave t. hese 729 plates carefully 
photograph ed, and asked that the govern ment, or 
some fl·iend of science able to do so, m ake provisions 
for this.  Prof. M uller urges that this be done in order 
to preserve at least the pictures of this unique temple
city book. 

A note worthy con trast is furnished by a recent Ger
man literary journal descri bing what is probabl y the 
smallest book i n  the world. This  is  a " Kon versations
lexikon ,"  published in Berl in ,  and prepared by Daniel 
Sanders. The vol u me occupies the  space of only s ix  
cubic centimeters (0 ·366 cu bic inch), although it  is  
claimed to contai n 175, 000 words. The book m ust be 
read th rough a microscope especially prepared for it.
Mining and Scientific Press. 

• • • • • 
ENGLAND AND THE SOUDAN. 

For the accompanying pictures of Soudanese women 
and warriors, reprod uced from photographs by Dr. 
Jousseaume, we are indebted to Le Monde IIl usr.re. 
'!'he So udan includes, in a general way. all the territory 
south of N ubia and t.he present Britbh possessions in 
Egypt to the equatorial l akes. and from the Red Sea 
on the east to the desert on the west. It is esti
mated to have a population of froOl five to seven mil
l ions, and is ruled over by the  Mahdi, whose seat of 
government is at Omd urman, and whose lieutenant, 
OSllJ an Digna, has m ad e  frequent raids into the Eng
lish territories in upper Egypt . To strengthen and 
poss ibly ad vance their  frontier, a British expedition of 
some 9, 000 native Egyptian troop!>, and a contingent of 
British soldiers, is  now ad vancing up the N i le,although 
it  i s  not expected that the most serious part of the 
campaign will begin until September or October, 
when the rise of the Nile wi ll permit the carrying of 
supplies for the troops up the river in boat:>. It is  
said the dervishes al l the time have some fifty thou
sand men under arms-a force which they could vastly 
increase with out trou ble, d id mere numbers seem d e
sirable. Famine, d i sease, the slave trade, and war 
a m o n g  t h e  
tribes of the 
Soudan are re
ported to be 
thinning 0 u t 
the  p o p u l a 
tion. 

J C itutif ic jUlttiClu. 
serve for the introduction of boron into a metal such 
as iron when at a high temperature. It has been 
demonstrated that both boron and silicon can displace 
the carbon in molten iron when added in suitable 
form. 

.. . . . . 
THE CARRIAGE OF RICYCLES BY RAILWAY. 

Among the numerous systems of carrying bicycles 
by railway, now proposed or put  into practice, one of 
t h e  most ingenious is certainly that devised by Mr. J. 
Ol ler, and wh ich is at present on exhibition at the 
third Salon du Cycle at the Palace of Ind ustry, Parii' . 

The apparatus, which is represented h ere with, con · 

APPARATUS FOR THE CARRIAGE OF BICYCLES ON 
RAILWAYS-ELEVATION AND PLAN. 

sists essentially of a t urn table capable of receiving 
ten bicycles arranged vertica lly aroun d  a central pivot 
from which they radiate and are held in place by two 
series of forks, which embrace, respecti vely, the fore 
wheel above and the hind wh eel below. One of the 
branches of the fork is stationary, while the  other, 
monnted upon springs, is capable of receding from t h e  
first through t h e  pressure of the  pneu matic  t ire, which 
the sprin gs h old in  place in such a way a", to prevent 
any tossing about. As a further measure of precau-

tion, the b icycle is  held 
by a strap that passes 

through the frame near the hand le bar. The turn 
table that supports the apparatus is mounted upon 
rollp.rs and revolves around the pivot, so as to present 
to the employp. in char�e either a.n empty receptacle 
or the bicycle that is to be removed from the support. 

The hicycles thus sto wed away are perfectly inde
penden t, and well arranged for easy approach when 
the time comes for putting them off the car. An ordi
nary baggage car is capable of receiving two of these 
1II0vable apparatus, say twenty bicycles, and yet leave 
a free space between them for two bicycles or t wo 
tandems. These apparatus may also be placed upon 
trucks or open cars during fine we'lther, when a crowd 
of bicyclists is  antici pated upon It line on a holiday. 

The same arrangement, mounted upon an ordinary 
truck, will furnish the ideal vehicle for a system of bi
cycle transportation ar. alogous to that used in large 
cities for th e  carriage of pianos. A special truckman 
with th is  apparatus will be able to deliver un packed 
bicy cles either to l�r ivate parties, on the account of 
rail way com panies or of cycle manufacturers, or to 
rail way stations. 

We do not dare to assert that the appa"atus under 
consideration affords a com plete sol ution of the 
problem of  sto wing away bicycles upon cars, says La 
Nature, but, with the present form of machines and 
their handle bar�, we know of none more s imple and 
practical. 

• • • • •  
I n toxicated Wasp •• 

Concerning his observations of wasps which are 
addicted to the use of intoxicating l iquors, Lawson 
Tait relates the following : 

• .  I have been watch ing the wasps with great interest 
and have noticed the avid ity with which they attaek 
certai n  fruit when fully ripe, rotting in fact. and I 
have also noticed some of the peculiar results of t h ei r  
doing so.  T h e  �ugar i n  some fruits which are most 
attacked by wasps has a tendency to pass into a k i nd 
or kinds of alcohol in the ord i n ary process of rotting, 
a fact which is easily ascertained by the use of a still 
not large enough to attract the attention of the excise 
authorit ies. On such fruit!!', particularly grapes and 
certain plullls, you will see wasps pUl5hing and figh t
ing in  numbers much larger than can be accommo
dated, and you will see them get very drunk, crawl 
away in a !'elll i-somnolent cond ition, and repose in the 
grass for some time, til l they get over the ' bout, ' and 
then they will go at it again . It is wh ile they are 
thus affected that they do t h eir  worst stinging, both 
in the virulent n ature of the stroke and th e utterly 
un provoked assaults of which they are guilty. I was 
stung last year by a drun ken wasp, and suffered 
severely fl'om sym ptoms of nerve poison for several 
days. In such d runken peculiarities they rese mble 
their human contem poraries ." -Registered Ph arma
cist. 

• l e i . 
Niaga ra'. Power Tran.Dlltted to New York .  

A model of Niagara River, the power house, the town 
and the d ischarge tunnel will be exhibited at the 
National Electrical Exposition to be h eld in New York 
in May. The model is 12 feet by 4. The turbines will 
be run for a time each evening wit h  electricit.y gener
ated at Niagara Falls and transmitted to Ne w York 
by two copper wires of th e Western Union Telegraph 
Company. '!'elephones will be connected with i mtrn-

ments at Ni
agara, so that 
the roar of the 
falls may be 
heard. It i s  
also said that 
some steps are 
being taken to 
del iver some of 
the current to 
c o n d e n s e r s  
connected with 
an A t l a  n t i  c 
cable, so that 
the power of 
Niagara ill a y 
be transmitted 
to Europe. 

H . MOISSAN 
descri bes two 
n e w  metal l ic 
boride�, says 
t h e  COlli ptes 
Rendus, 0 b 
tained at a 
tem perat nre of 
1, 2000 C. , nickel 
boride, Ni Bo, 
a n d  c o b a l t  
horide, CoBo. 
Both 0 c c u r  
i n  b r i l l i a n t  
prisms several 
m ill i meters in 
length and are 
m a g n e t i c .  
The ir  densi ties 
at 18°are about 
the s a m  e 
nickel boride, 
7 ·39 ; c o b a l t  
b o r i d e ,  7 ·25. 
The properties 
of the borides 
are analogous 
to those of iron 
boride, and the 
c o m p o u n d s  TYPES OF WOllEN AT XHARTOUIl. SOUD.ANESE -WARRIORS. 

DR. H OLDEN, 

of t he Lick Oh
servatory, has 
received th e de
coration of  the 
Ord er of Boli
var (of Venezu
ela) for his d is
services to s('i 
ence. H e h a� 
previousl y re
ceived the de
c o r a  t i o n  of 
commander of 
the Ernestine 
Order of Sax
ony. 
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Til< cila�g. fur Insertilm undt� this hMd is One DoU4� a lin< 

JOT tach. insertion : abOtu ti9h.t 1.L101"ds to a line. Adver_ 

tisements must be received. at publication office as eari,'II as 

Tn.wrsdav morninq to aVVfilT In the foilowiJ1.l} week's issue. 

Marine Iron Works. Chicago. ('atalog-ue free. 
" 1 : .  B." metal poli�h .  Inihnoapolls. Samples free. 
Mariner & HOskins. Assayers. 81 Clark St., Chica,o. 
W. Hoskins & Co . •  A ssay Furnaces. 81 Clark Bt.,Cbicaliro. 
Presses & Dies. Ferracut p ').-lach. Co., Bridgeton. �. J .  

Handle & Spoke Mcby. Ober Latbe C o  . .  Cbagrln Falls .O. 
Send for cat. and .ample copy. Open Court Pub. Co .. 

Cbicago. 

Screw machines. milling macnme�. and drill presses. 
Tbe aarvin :\lacb. Co .. Laig-ht and Canal StB • •  �ew York. 

Wanted-Competent foreman for manufacturing sbeet 
and wire flpeClalties. Address , . Enterprise," Box 773. 
N. Y. 
The celebrated U Hornsby-Akroy d " Patent Safety Oil 

Engine i s  bu i lt by the Oe La Vergne Refrigerating Ma
cblOe Company. Foot of East 1:lSth !Street. New York. 

The best book for electflcmnM anrt beginuers in elec
tricity is U F.xperimental Science, " by (;. ('0. :\1. Hopkins. 
By mai l .  '4 , 'iunn &- (�o . •  puhlishers. 361 Broadway. �. Y. 

Stay with your job. and with your wages ]Jay install .. 
ments tor a profitable olive orchari1. BOOklet i·ree. 
Wbiting's Olive Colony. Byrne BuiJdmg, Los Angeles. 
Cal .  

concrete Contractors-Make more money by extend
ing your business. Investigate Ransome's Concrete 
Construction. Liberal term8 for exclusive rigbts. Ran
some & Smitb Co . •  622 Boylston Bldg . •  Ch ica�o. 

\Vanted.-Copies to complete files of the following Re
volutionary maeazines ; lI88sRcbusetts Magazine. New 
York Magazine. Royal American Magazme. Columbia 
Magazine. State price, and whetber perfe�t or not. 
Addres. M. A. C . •  Box 773, New York. 

Cripple Creek- I ts History to Date. lI Iustrated .-Ju.t 
out. with correct map and costly ful l  pag-e views of 
m ines natural as life. 1.'bis  great book win be sent free 
prepaid with our big 5G-cot. family paper 3 months on 
t ri'll for 25 c. (stamps or 'si lver) ; club of 5. $1. Latest 
: n i ning news. Mention the SCl E�Tn'lC AMEUICAN 
un .1 address 1I1ustrateu Weekly, Denver. Colo. 

r"-::-;enLl for new and complete CatatolZue ot Scientific 
and other Rooks for sale by Munn & Co . . 361 Rroadway, 
'Jew York. Frep on appl i pat. ion. 

RECENTLY PATENTED INVENTIONS. 
E n � i n eeri n :!" .  

LOCOMOTIVE 'rRUCK SPRING HANGER. 
-cCharlcs Lin.trom, Viekshurg, )lis8. This hanger has 
two forks for engagement with the pivots of equalizing 
bars, the inner mcmbers of the forks being rigidly con
nected witb each othcr, and the forks being adapted to 
reccive the equalizing bars. Each Icaf spring extends 
between two equalizing bars on each side of the truck, and 
the seat in each banger is at thc ccnter, so that the load 
is wcll distributed, and it is not possihle to force the 
.prings out of tbeir proper position by heavy shocks or 
jars. 

Railway A p pliance8. 

CAR C OUPLING. -Frederick D. Cra n-
dal l ,  Sturgeon Bay, Wis. Thi. invention relatcs to im
provcments in car couplings of the rotary bead type hav
ing thin jaws, the coupling being adapted to couple au
tomatically with another similar coupling whcther the 
drawhcads are aligned with each other or not, while the 
uncoupling may bc readily effected from eitller side of 
the Car. 'l'he improvement may also be uscd to couple 
with cars having the ordinary l ink and piu coupling. 

E l e c t rical. 

TELEPHONE BELL. -Richard D. Har-

rigan, Leadville, Col. This invention provides a simple 
and quick-acting deVice whereby tbe bell will continue to 
be ,,,unued after the main circuit shall have bcen opcned 
or cut out, at the main office or elsewhere, and also to 
ring a bell at a distancc from the telephone. Au auxili
ary circuit is provided, which may be omitted or em
ployed alone, the main object being to set a bell in ope
ration after the first rin,png of the telephone bell . 

ELECTRIC SWITCH. - C h arles G. Berg
quist, Cbicago, 111. Tbis is a simple and compact deVIce 
for attachment to electric fixtures, having the appcarance 
of a gas key, and adapted to turn the electridty on or 
off a. one turns a glls key. An insulated switch arm i. 

c1rried by a revoluble tubular shaft, two contacts receiv
ing the ,. ires, a ratchet wheel being attached to tbe tubu
lar shaft and a pawl attached to the support engaging 
the teeth of the ratchet wheel . A spherical casiug is held 
around the switch by caps screwei into its body, a key 
passing into the c�sing screwing into the tubular shaft 
of the s\Vitch. 

HINTS TO CORRESPONDENTS. 
l'oi a m " "  a l l d  A d d  .. """ must accompany all letters 

or no attention will be paid thereto. This is for OUI 
information alld not for puhlication. 

R c fC: ('C IH'(' !iIO  to former articles or answers should 
give date of paper and page or number of question. 

( lI q l l i r i t' N  not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
somc answers require not a little research, and� 
though we endeavor to reply to all either by letter or in this departmcnt. each must take his turn. 

B U l C I'!iII wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

S l' c (' i a l  " ' I' j ' t {, 1 l  I l i fo l' ln n t i o l l on  matters of 
personal rathcr than general interest cannot be 
expected without remnneration. 

S{' i c i l t i ti c  ,' rll f.' I· j e a n  � I I P I' l c lll e ll t 8  referred 
to may bc had at the office. Pnce 10 cents cacho 

H o o k "  referred to promptly supplied on receipt of 
price. 

;ll i II e I'a J "  sent tor examination should be distinctly 
marked or labeled.. 

can opene� J. P. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . .  568,546 
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Car and track railway� H. G. Wesemann . . . . . . . . . . .  608,540 
Car brake, J. A. Criswell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.898 Car brake operating mechanism, E. E. La Rose • . .  558.588 Car coupling, D. J .  Stevenson • . . . . • • . . . . . . . . • • . • • . • .  568,6'20 Car coupling. H. G. Wesemann .. . . . . . . . . . . . . . . . . . . . .  558.579 
Car door. A. G. Bierbach .. .. . ....... . . . . . . . . . . . . . . . . .  558.474 Car. electric railway, H. P. Wellman . . . . . . . . . . . . . .  558.870 Car fender, W. Batten . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  558,7ll 
Car fender. \V. Everdell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.793 Car fender, S. W. Neal l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.833 
Car fender. W. Wae�el . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.538 Car. band, W. H. Sa ladee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.615 Car life guard, street. ( ; . A. Parmenter . . . . . . . . . . . .  558.659 Car motor. electriC street, S. Harris . . . . . . . . . . . . . . . .  558,491 Car sanding box, G. D. Hiscox ..... . . . . . . . . . . . . . . . . .  558.688 Car wheel shifter, E. E. Taylor . . . . . . . . . . . . . . . . . . .  558,532 Carriage curtain fastener, B. J. Aurand . . . . . . . . . . . .  558,707 Case. See Bbipving case. Cash rel!ister indicating mechanism, A. Wblte . . . .  558.887 Caster. F. �'. J. Brock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.790 Castratinl! instrument. J .  Sparenburg . . . .. . . . . . . . . .  558,668 Cbair. See Rocking cbair. Chair seat and fabric th�refor, E. Morris . . ...... .. 558,511 Cbeck bit. E. B. Reynold' . . . ... . . . .. . . . . .. . . . .. . . . . 558.742 Cbutes for ore docks, counterbalance for, E. C. Carter.. . . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  558.774 Cigar t ip cutter. l. C. C. Rinebart . . . . .... . . .. .. . . .. . 558,611 Cigarette cutting device for continuous cijlsrette machines, .H.. Hardie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.646 

8:���:� �1::���.
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:M':iell�r.��.����� : : : : � � :  : : : : : : :  �:�: CJasp, C. Linkenbacb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.822 

(�1ipping macbine, animal, H. Drysdale . . . . . . . . . . . .  558,6W 
(6841)  H. De 'V. asks : 1. What ki nd of 81g�hr;�tt·n�· !;:cll����·ii: ·NaCk:: : : : : : : : : : : :: : : : : : :  �:�� 

t.:lotb napping machine. N. H. Grosselin . . . . . . . . . . .  558,004-steel should bc used to make a permanent magnet ? 
Please give eommercial namc of stecl. A. Tool stecl of 
good quality. 2. To what degree of haruness should the 
steel be tempered, so that it will retain the magnetism ? 
SllOUld the heating be dOTIl' by coal, woou or other fire ? 
A. Straw color in a clcar fire. 3. What is the best means 
of magnetizing the stcel, to give it thel strongest mag 
netic effect ? A. By a magnetizing coil moved from end 
to end 4.  Will plating with gold, silver, or nickel di· 
minish thc attracting or " stickiug " of the magnets ? A. 
Almost imperccptibly. 5 .  Would the application of 
H mannocitin " lessen the attracting power or adhesion 
of the magnets ? A. Almost imperceptibly, if thin. 6. 

Will the strcngth of T,crmanent magncts be impaired by 
constant contact with the human body ? A, No. 7. Do 
the variations of temperature have any cffect upon per
manent magnets. and if so, what ? A. Increasc of tem
perature tends to lower intensity. There is a certain 
amount of H trade secrets ' l  involved in the making 'of 
magnets. Whcn a particular brand of sted is found best, 
it is often not disclosed. Information on making perma· 
nent magnets will be found in SCIENTIFIC AMERlCAN 
SUPPLEMENT, No. 318. and information on tbc effcct of 
temperature on same in SCIENTIFIC AMEHrcAN. No. 4, 
vol. 73. Very exhaustive articles on magnetism, the 
construction of magnets and electro-magnets, their 
physics, etc., will be found in SUPPLEMENT, Nos. 777, 

778, 779, 780, 781, 784, 785, 786, 787, 788 anu 789. 

(6842) J. L. asks h o w  to braze a band 
saw. A. Scarf the saw cnus to match witb a lap of J4 
inch, for small saws. up to %: inch, for large size. The 
scarf should not be brought to a sharp edge; it is Iil1ble 
to burn. Bind together with fine iron binding wire, with 
the laps wet with a paste of borax and water ground on a 
piece of slate or rough glass. Pin the blade, laid straight, 
on a large piece of charcoal, ground fiat, with a recess 
excavated under the scarf so as to allow a blowpipe flame 
to pass under the saw blade. Place a picce of brass or, 
preferably, silver .older or coin on the upper edge of 
tbe lap, with enough ground borax to fiow the brazing 
easily. Heat with a blowpipe under and abovc the blade 
until the solder flows, when it will draw entirely through 
the lap. When cold. file to an �ven thickncss. 

Cloth striping machine. C. E. Wbeeler . . . . . . . .. . ... 558.542 Cloth winding- and measuring machine. I. P. Cad-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . 558,895 ClutCh, friction. Kin� & Barnbart . . . . . . . . . . . . . . . . . .  558,691 Coacb step . C. E. Ber£eT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.763 Cock. sea, P. T. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 558.702 

8�g;eri' E��d'f��·\v�l'�.lt:�·iUilri : : : : : : :  : : : : : : : : : : : : : : :  �:��� Cone shaped tigbtening appliance, O. A.I Scbrop-
pel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,744 

8g�i��� �)���Cie�W.tlflthr�!';n����.��: : : : : : : : : : : :  �:io/J 
Cooker, steam. A. N. Rooks . . . . .. . . .. .. . . .. .. . . . . . .. . 5.18,846 Copper, apparatus for electrically workin� and 

welding. G. D. Hurton . . .  . . . . . . . . . . . . . . . . . . . .  558.480 Copying book attachment . J. W. rrwyruan . . .. . . ... 558,882 COLton thmner and cultivator. combined. R. J .  
Gatlin� . . . . . . . . . . . .. . . . . . . . . . . . . .... .. . . ... . . . ..... 558.682 

Cou
S�f�el �Oe:PI��a:. coupling. Steam coupling. 

Crank or the l ike. B. Pedersen . . . . . . .. . . . ... . . . . . .... 558.516 Crusher. See Ore crusber. 
Cu ltivator. C. P. Lee . . . . .. . . . . . . . ... . . . . . . . . . .. .. . . . . .  558,501 Curling iron. 1.1bomas & Gorton . . . . . . . . . . . . . .  558,5..13, 008.861 Cutter.. See Band cutter. Dental engine sbafts, baH bearin� for, A. W. Browne . . . . . . . . . .. . . . . . .. . . . .  . . . . . . . . . . . . . . . . . .  558.772 Diamond polishing tool. E. & R. Loesser . . . . . . . . . .  558.009 
Diamond polisbing tool. R. & E. Loesser .. .. ... . . . 558.734 Die press. J .  D. Colomy ... . . . . . . . . . .. . . . .. .. . . . . . . .. .  558.f,()1 Dipper. J. Marbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.18.503 Distilling apparatus, water . C. & A .  J. Cbase . . . . . . 558,�75 D00r check and closer. W. H. Taylor . . .. . . . 558.621. 55S.622 
Door. fiexible. A. !S. Spauldin� . . . . . . . . . . . . . . . . . . . . . .  558.577 
DlJor banger, O. Seely . .. . . .... . . . . ... .. . . . . . . . . . . . . .. 558.704 Ooor banger. A. D. Sinex . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'18.667 Double sheH tube. \v. rl'. Mersereau .. . . . ... . . . ..... 558,651 Dredging and excavating apparatns, U. H. Brey-mann . . . . . .. .. . . . . ... . . . . . . . . . . . . . .. .. . . . .. . . . . . . . . .  558.769 Drier. See Grain drier. Paper drier. Orlll. See Seed dril l . 
g��:�� �������e:er:-n��iF.nN. ·it·ichards : : : : : : . : :  �:� Dye. brown azo. C. Rudolph . . . . . . . . . . . . . . . . . .  558,612. 558.614 Dy£>. oXYQuinolin azo. Co Rudolph . . . . . . . . . . . . . . . . . .  508.613 Dyes in fabrics. fixing". H. L. Brevoort . . . . . . . . . . . . .  558,718 Eartb. etc., collecting and transporting, A. CS. HaJ Jidie . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. . . . . . .. . . . . . 558.645 ElectriC currents. meaus for controlling, P. Ken-nedy. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,650 ElectriC metermg system , J. W. Gibboney . . . .. . . . .  558.585 
Electric motor re�m lator. O. H. Pieper . . . . . . . . . . . . .  558.517 Electric switch operating apparatus, Htncbl i1fe & Edes . . . . . . . . . . . . . . . . . . . . . .. .. . .. .. . . . . .. . .. . . .. . . . .  558,687 Eledrodes for secondary batteries. manufactur-
Ele��fol�er�1�'iieCk: : : : : : : : : :  ... .

. . : : : : : : : . : :  : : : : : : : : : :  �:� Electrolier. drop IIgbt. G. Peeples . . . . . . . . . . . . . . . . . .  558.600 Electromagnet core. A. G. Waterbouse . . . . . . . . . . . .  558.539 Elevator. Ree Portable elevator. 
����g��in:ler�B:8 ��g�'e�r'\lirictac::;a' 'waie'r" eii� 558.860 

lZine. 
Envelope fastener, O. A. Logan . . . . . . . . . . . . . . . . . . . . .  558,823 
�r;:����6ri'it

c
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i
�:�:!e:.·::::::.·::::::: �:+� Feed troue-b . MendenhaJi & Davis . . . . . . . . . . . . . . . . . .  558,694 

Feed water heater and purifier. R. Lowe . . .. . . .. . . . 558.502 Feed water rellulator, C. B. Bosworth . . . . . . . . . . . . . .  558.598 
IN DEX OF INVENT I O N S  Fence macbine. J. A. Park . . . . . . . .. . . . . . . . . . . . . . . . . . . 558.514 

J:��: �:k���eio�:��·�J� f�����:.�: .�: . ���
i
� :  : : :  �:� F o r  wblcb L e Uera P a l e n t  ot' t b e  

U n i t e d  S t a t e .  "'ere Gran t e d  

April 21, 1 896, 
" N O  · EACH H E A R I N G  THA.T DA.TE.  
[ See note a t  end of list about copies of these patents. ] 

Fence stay . wire, J. E. 'J1urner . . .. . . . . . ... . . . . . . . . . .  558.5.'-l4 
Fencmg. machine fo

r 
making wire. W. Edenborn 558.787 

Fender. See Car fender. File for letters. etc . • F. Mu ller . . . . . . . . . . . . . . . . . . . . . . .  558.657 Filter, J. Davis . . .. .. . . .... . . ...... . . . . . . .. . . . .. . . . . . . .  558,485 Fire extmguisher. W. Esty . . . . . . . . . . . . .. . . . . . . . . . .. 5.18.001 
Fire extinguisher. A. E. Sbober .. .. .. . . . . . . . . . . .. . . 558.529 Fire extinlluisher mstallation, automatic, J. A. 

M i l l er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,653 FIre lighter. J. T. McDowell . .. . . . . . . . .... .. . .. . .. .. .  558,513 
Fireproof floor, roof. etc .. J. H. Blakesley . . . . . . . .. 558.5��7 
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: . : : : :  : : : : : : : : : : : : : : : : : : :  �:f5� Adverti�ing purposes. stereoscope for, it. Hari- Furnace. See Boiler furnace. 

lao . . . .... . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . .. . . . . . . . ... 558.6'l4 Furnace. T. A. McKibbin . . .. ... .. ... . . . . . . . . . . . . . . . .  558.737 Air brake system, J. H. Brookm1l'e, Jr . . . . . . . . . . . . . .  558.670 Furnace or h eater. N. A. Boynton . . . . . .... . .. . . . . .  558.894 
A ir dryinlZ device. A. M. Purves . . . . . . . . . . . . . . . . . . .  558,840 Furnaces. apparatu� forcontroJlin� admi�sion of 
A.larm. See Burglar alarm. air to. G. R. House . . .... .. ... . ... . . . . . .. . . . . . . . . . . 558.493 Alarm system, electric. C. A. Rolfe... . .  . .. .. . . . 558,564 Ji'urniture base. J. L. Stair . . . . . . . . . . . . . . . . . . . . . . . . . .  558,854 
Alkaline salts of metallic acids .  making, T. K. Furniture, collapSible, W. H. Vaua;ban . . . . . . . . . . .. 568,865 Klimmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  558,81R Furrow opening or closing mechanism. C. E. 
Alumi num, producilllZ bydrous chlorid of. (1 .... A. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,578 Gooch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . 558,725, 558.726 Game illustrattnjl apparatus, base ball, A. K. 
Arsenical ores, treating, D. Sheedy . . . .. .. . . . . . . . . .. 558,745 Schaap ...... . . . ... .. . . .. .. . . . . . . . . . . . . . . . . . . . . . . .. .  5l)S.571 Axle box. railway carriage, J. Korbuly . . . . . . . . . . . . .  558,693 Game mdicator, E. Brooks, Jr . . . . .. . . . . . ... . . . . . . ... 558,5£9 

g:�����lke;U�p��t��'Il.a§� 1;ari-: : : : : : : : : : : :  � : : : : : :  �:m Gasl·e�,f.RJ���Bd�oSre���r�tl�� .��.� . ����
i
.�!. ������ 658.746 Baling press. M. I. 'ruttle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,624 Gas. apparatus for manufacturtnJl, Hosselaar & 

Band cutter and feeder. W. W. Dingee .. . . . . . . . . .. 558.873 Van den Elshout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.710 Batb. See Hot air batb. Vapor batb. Ga. burner. F. R. Fenne.sy . . . . . . . . . . . . . . . . . . . . . . . . . .  558.002 Bearing. ball. H. Lanius. . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.732 Gas burner. P. Rohrbach . . .... . . . . . . . .. . . . . .. . . .. . . .. 558.845 Bed bottom, pneumatic. J. GimbeL . . . . . . . . . . . . . . . . . 558,605 Gas enji<:1ne or motor. electrically controlled, G. Belt and garment holder. �" O. Brown . . . . . . . . . . . . .  558,771 L. Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.749 Beverages, apparatus for carbonating and dis- Gas. process of and apparatus for manufacturing, pen sing . P. E. Malmstrom .. . . . . . . . . . . . . . . . . . . . . . .  558. H. M. Pierson . . . . . .. . . .. . . . . . . . .. . . . . . . . . . . . . . . . . .  558.740 Bicycle. G. Spyfang. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gate lock. G .  L. Burrows. Jr . . . . . .. . . . . . . . . . . . . . . . . .  558.547 Bicycle attachment. J. C. Garvey . . . .  . . . . . .. . . . . . . . .  Generator. 8ee Steam J;!enerator. 
Bicycle basket carrier. L. 8. Manning... . . . . . . . . . . . .  Glass flnisbing apparatus. S .  G .  Vog-eley . .. . . . . . . . .  558.537 Bicycle bundle carrier, L. Ross. . .. .  . .. . . . . . .. . . ... . Glass finishing machine, 8. G. V ogeley . . . . . . . . . . . . .  558.536 
Bicycle Iltting. J. G. Ziegler . . . . . . . . . . . . . . . . . . . . . . . . .  558.545 Glove. D. L. Engel. . . . . . .. .. . . .... . .. . . . .. . . . . . . . . . . .  558.604 
Bicycle lantern bracket. G. F. Woodman .. . . . . . . . . 558.669 Glove fastener, G. E. Adams . .. .. . . . . . . . . . . . . . . . . . .  �,580 Bicycle lock. H. fl'. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.467 (;overnlJr. feed regulator. K. Dougan . . . . . . . . . . . . . . .  �,900 

E L E C T R I C A L HAIR C U'I'TER AND �:g;�l� r���.�lru.:i';.rl';,�it�'ll:�,mpf: : : : : : : : : : : : : : : : : :  �:�fX 8�f��e��
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��Jkweii : : : : : : : : : · : : : : : : : : : : : :  �:� Bicycle sadflle, F. R:. Granger . . . . . . . . . . . . . . . . . . . . . . . .  558,917 (;un, atr, J. C:Raymond . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,841 g'NGER.-Frank M. Bell , Ncw York City. An electri

cally heated wire or bar, according to this improvement, 
is practical1y utilized for cntting and singeing the hair. In 
a comb provided with a handle arc insulated electric con· 
ductors. and there are adjustable studs in the comb and 
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A�·B1e:;�;��: : : : .  �:�� U:����sie:e����yG: ·Mil·Ie·f.: : : : : : : : : : : : : : : : : : : : :  �: � � �:�� Bit. See Clleck bit. 
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.� : : : : : :  : : : : : : : : : : : : : : : : : : : : : : �:m b 558 469 

Boiler. See Steam boiler. Water tube boHer. �:���:t��;}od�e��:\v��·dd·iiigioii . : : : : : :  : : : : : : : :  558:627 
Boller drums. steam extractor for, J. J. HOlZan .. . 558.900 Hat flnisbinll lathe. J. R. Howe .. .. . . . . .. . . . . . . . .. . .  508,810 

comb handle between which is .... trained a wire or bar of Boiler furnace. C. 'V. & J. A. Mohr .. . . . . . . . . . . . . . . 5.,8.510 Rat rims, etc . •  rotary cutter for cuttinji! or trim-Boiler tube extension coupling. J. J. Hogan . . . . . . .  558.905 minI! edges of. Giddings & Swain . . . . . . . . . ... .. . 558,487 platinum or other refractory material, thc-c being also 
electrical connections and a hutton for closing and break
ing the circuit. By pressing the button the circuit is 
cmnpletcd through the wire, heating it sufficiently to 
burn the hair in contact with it. 

:U ech a n i c a l . 

Book. duplicate memorandu"D or sales ch( ck, W. .clay pre�s. C. A. Anderson . . . . . . . . . . . . . . . . . . . . . . . . .  558.75:i A. Cooke Jr. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  558.6:17 Hay rack. D. K ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.498 
Book. man ifold mem oran d u m ,  E. W. Blackhal l . . . 558.712 Hay rack, Reeves & Morris . . . . . . . ... . . . . . . . . . . . . . .. . 558,842 
Book, monifolding. W. A. Cooke. Jr . . . . . . . . . . . . . . . 558.636 HAY .Jing. H. L. Ferris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.486 Books .  transfer sbeet bolder and cover for mani- Heater. See }I'eed water heater. Furnace or folding, \V. A. Cooke. Jr . . . . .. . .. .. . . . . . . . . . . . . . 55S.H.� beater. Tire heater. \-Vater heater. Bosh plate . O. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . ;;58.903 Heating and ventilatlnl', W. P. Powers .. ..... . . . . .  558.610 Rottle . Mc]{iniry & Von Bokern . . . . . . . . . . . . . . ... . .. 558.59/"i Beating and ventiJating rooms or bouses. device Bottle, A .  Ro�eda;e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55R.52� for . J. CInnamon . .. .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . 558.777 
Bettie capping mach ine. J. E. 1\1. Becker . . . . . . . . . .  55R.7flO Heating apparatu�. steam or bot water. C. A. 
Bottle , muci lage . • J. H. HoHen .. . . . . . . .. . . . . . . . . . . . . . 558.607 SawIn . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.665 

SHEE'j' M ETAL GAGE. - El brid ge G . �g��I�·5�0':,�����V�J KCu��\I��7::�.: ....... : 
. . .  

558.722; &"N�3 U��ki��·de�"y�:.r�: �iJ).B{:��el�iie��·er: : : : : : : : : : : : :  �:�l� 
Pall \ l l  Fairhaven1 Muss. This improvement comprises a BettIe wasber. Maslin & McHugb . .  . . . . . . . . . . . .  558.505 Hook and eye. J. F. Sch oepp ! . .  . . . . . . . . . .. . . .. . . . .. . . 558.616 
rigiil or main frame part with jaw. a ll upright and a Jever Bot���aI�� 

st erJh.z.l�
g p�����.

s
.�
s, cI�sure of, J. 

558.848 ll��:::gg: ���ac�agl·e��rk.nli : ·s8c·tiB: : : : : : : : : : : : : : �:� 
handle, a compound lever cOlH�j�ting of a jaw with tappet BOtox�ee Axle box. B lacking box. Car sandmg Hg����g�rti�F�'A�'O���o��iii'lac: : : :  : : : : : : : : : : : : : : :  �:�� 
arm and a handle connected togcther bv a spring, and Brake. See Car brake. Hygienic cbamber, A. TrellCE� Blanco . . . . . . . . . . . . . .  558,705 
pivoted. within the rigid or main frame pa�tl whi le a piv- II ��:�: R��dl������ �skt��I�i. ��.�i.���.��.� : : : : : :  �:� 1 ���;��:�[jOI���:���� [d����atcher . . . . . ... . . .. . . 558.723 
oted index hand is acted upon by a tappet arm, there Brushe�, maI)ufact�r� of. J. �tauder . . . . . . . . . . . . . . .  5&8.85.� I Insula�r b�ack.ett3 .. fastening, L. S. Beardsley . . . .  558,758 
being a circular graduated scale. and a spring throwing I ::����a:. aka:�Gi:b�:���: O. 'to Welch .. . . . . .. . . . . . . 5.1)8.8RG : ���'. 8�� ��f�i�� I/aodk. Track jack. 
the lever handles apart. Variations in the hand pressure Burnmg coni dust. appnratu� for. G. H ilhger . . . .  558.875 Journal box. articulated, A .  }I·ayol. . . . . . . . . . . .. . . . .. 5.1)8.642 

th I k bl d ff . th b t t 'alculatinj!' macbme. 0 Stei�er.. ... . . . . . .  . . .  558.m:l Ju!!, for beer. etc .. H. Rei •• ing .. . . . . . . . . . ... . . . . . .. . 558.680 on e evers rna -e no apprecla e 1 ercnce III e I e Calipers attachment, n. 8. Byer . . . . . . . ....... � . . . .  . . 558 .. 773 i Kicking strap. J. La/ilue . .. . . . . . . . . . .. . . . . . . . . .. .. . . . . 558,499 or pinch of �he ja\\s, and th� gage �nable.B measures �:�'b�d�tr}�r�r��'. sBQ�d2��gb�(;d . .  tieading . . nla.: 558,flf>5 1 ���;,·s�::t�:t�rgJ.nX.eTumer . . . . . . . . . . . . . . . . . . .  558.862 to be taken ,nth great exactness and uniformIty. cblDe, R. I>. Hume (rei.sue). . . . . . . . .  . . . . . . . . . . . .  11,533 ' Labeling macbine. 0. 1" Holbrook . . . . . . . . . . . . . . . . . . 1)08,907 

Lamp bulbs. apparatus for detaching electric, O. Smltb . . . .  . . .  . . . .  . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  558.573 

La�c��f:�f�' .. �����.� . ��.� . ���.������.���: . �:.::'. 558,911 Lamp. electrIC glow. E. A. Colby . . . . . . . . . . . . . . . . . . .  558.634 
Lamp, electric stand, R. Graves . . . . . . . . . . . . . . . . . . . .  558.i27 Lamp. incandescent bydrocarbon, S. Marcus . • . . . .  558.589 Leatber cuttir.g macbine . E .  Van Osta . . . . .. . . .. . .. 558,864 Lifting jack, E. Covert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.581 Limb. artillcial . S. M. Kellum . . . . . . . .. . . . . . . . . . . . . . 558.816 
Lock . See Bicycle loco.. Gate lock. Lock. W.  A .  Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.649 Loom. needle. G. H. Cummings . . . .. . . . . . . . . . . . . . . . 558.721 Loom sbuttle. J. Allen . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 558.753 
Loom shuttle, Sar�ent.on &; Gilbert . . . . . . . . . . . .  : . .  558.570 Loun�e. M. H. McCune . . . . . . .. . . . . . . . . . . . . . . . . . . . .  558,680 Lubricator, Grimes & Wakefield . . . . . . . . . . . .. . . . . . . .  558,488 Lubricator . J. M. Sbartle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.528 Mail pouch or bag, FJ. H. Middaugh . . . . . . . . . . . . . . . . .  558.826 

Maw. Y.�:. �.l�.g .. .  �����.���� . . ��� . .  �e����.
t
.l
n
�.�t. 558,648 Mea.ure. C. E. Bradley . . . . . . . . . . . . . . . . . . . ... . ..... .. . 558.'<15 Meter indicating and registering apparatus, P. Marlx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.736 Milkin� machine. A. !Shiel . . . . . . . . . . . . . . . . . . . . . . . . . . . 558 666 MtII. See Cane mill. MiniDJl and separatinJl machine, ore. M. Covel . . . . 558.674 

M ixin� machine. C. Greene . . . . . . . . . . . . . . . . . . . . . . . . . .  558.802 Mixin� machine. W. M. Jennings . . . . ..... .. . .. . . . . .  558 876 Motive power. device for regulatmg. B. A. Fiske .. 558.724 :Motor. See Car motor. Motors. automat ic governing device for, Merritt 
& Joy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'18.507 

Mower Jj!rass carrier, lawn . H.. F. Krause . . . . . . . . . . .  558,731 
Mowers. clover barvester attacbment for, W. M. 

Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  558A78 
Mu.ic leaf turner. F. T. Joyce . . . . . . . . . . . . .. . . .. . . . . . 558.4\16 Mustcal instrument. it. W. Pain . .. . . . . .. . . . . . . . . . . . 558.562 

��:l�:l \�:���:�l �I��f�u�: �er�t&b�gJ�e: : : : : : :  �:� Musical instrument tail piece, J. Murdock, Jr . . ... 558,699 Nut lock. D. Gibbons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.799 Nut lock. C. J. Mct'lo.key .. . . . . . ... . . . . . . . . . . . . . . . . .  558,658 
Nut wrencb . axle. J. Grannis . . ... . . . . . . .. . .. . . . . . . . .  558.874 
Oil. refining. C. A. Rmitb ........ ..... . ... . . .. . .. . . .. 558,747 
Oil supply tank. F. R. Fenne •• y . .. . . . . .. . . . ... . .. . . 558.f>43 Opera glass bolder. R. Wittmann ... . . . . . . . . . .. . .. . .  558.889 Ore concentrator� Wennen & Hart . . ... . . ... . ... . .. 558 .91b Ore crusher. H. Gregory. Jr . . . . . . . . . . . . . . .. . . . . . .. . 558.803 
Oven. J .  H. Mitchell . . . . . . . . . . . .. . . . . . .... . .. . .. . . . .. 558.654 

�&�l��k�r6.d.f.���t��.��.r����: : : : : : : : : : : : : : : : : : : : : :  �:m 
Padlock, W. H. Tay lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.(;23 Paint a�itator, T. Neal . . . . . . . . . . . . . . . . . . . . .. . . .. . . .. . 558.738 PajntinlZ apparatus. R. Gunton, Jr .. . .. . . . . . . . . . . .  558.R05 Paper nrier. R. H. Aldricb . . . . . .. . . . . . . . . . . . . .. . . . . .  558,628 Partition or wall. tile, G. !S. Angu .. . . . . . . . .. . . .. .. . . 5.'iS.7;;5 
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.��. �: ������.��: :  ��:�� Piano legato attachment. R. C. Scbirmer . . . . . . . . . .  558.524 Picture banging device, W. P. Cave . . . . . . . . . . . . . . . .  558.MB Pin. See Hair pin. Pin. J. A. Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.639 Pipes. instrument tor removing obstructions 

from, W. C. Dtllman .. . . . . .... . . .. . . . . . . . . .. . . . ... 558,549 Planter, corn. R. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.768 Planter, straw berry. L. B. Scbell .. . .. . .... . . . . . . . . . . 558.849 
Pla�tic materia l , macbine for moulding. F. M. Leavitt . . . .. .... . . . . . .. . . .. . .. .. . . .. . ... . . .. . ..... . 558.500 Plow. �ardEn. R. H. Hick .. .... .. . ... .. . . . ...... . . .. .  558.499 
��g��t;�6�,i�aiI�hs:Ja�:�:���:.�· . .  �.�:�: �;M� �:�� 
������gere������·�ci��rt�nys�nWemboir: : : : : : : : : :  �:� Power transmitting device. fI\ Rademacber . . . . . . .  558,835 Preserving- fruits. veeetables, etc .• C. If. Buckley 558,620 Press. See Ba1ing press. Ole press. Embossing press. Hay press. Pressure regulator. W. S. Johnson . . . .. . . .. . . .. . . .. 558,730 Printing device, band. E. Harris..... ... . ... . .  . . .  558.490 Printing machine inking apparatus. R. Mteble . . . 558.593 Printing machine. rotary web. F. Meise! . . . .. . . . . . .  558,592 PriJlting press �age pin, J. W. E�gleston .. ... . .. .. 558.551 Printing press inking attachment, S. J. Hart . . . . .. 55S.f>86 Printinll press inking me(>bani�m. R. Mieble . . . . . .  558.594 Pulp articles . apparatus for making. C. A. Dean 

et aJ .  . . . . .. . . . . . . . .. . . . . . .. . . . .. . . .. . . . . . . .. 558.675. 558.676 Pump. C. W. H. Blood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.768 
Pumps from freezing, attacbment for preventing. C. F .  & E. L. Wetz .. .. . .. .. . . ...... . . .. . . .. . . .. . . .  558.541 Ouadrlcycle .  H. N. !Staats .. . . . . . .. . . . . . . . . . . . . . . . . . . 558.858 Ilack. See Hay rack. Rail bending machine, G. E. Smitb . . . . . . . . . 558,705. 558.706 
Rail jOint. J. W. JohnsoIl . . . . . . . . . .. .. . . . . . . .. . . .. . .. 558.495 Rail joint and cbair. H. A .  Seymour . . . ... . ... . . .. .. 558.527 Rail tong •• rol ler. R. L. Adam .... . . .. . .. . . . . . . . . . ... 558.752 Railway block signal, Htevens & Donovan . . . . . . .. . 5.:8,858 Railway .i�nal. W. G. Roome .. . . . . . . . .. . . . . . 558.565. 558.566 Railway signal sbiftingapparatus. F. M. Brincker-holf . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 558.770 Railway sWltcb . J. Cbrist lansen . . . . . . . . . . . . . . . . . . . .  558.600 R'iilway switcb , J. L. Dodge . . . . . . . . . . .. .. . . . . . . . . . .. 558,603 ltailway switch . Eo B. Entwisle .. .... ... . .... . . .. . . . .  558./ 91 Railway system, underground, A. G. Heinle . . . .. . 558.807 Railway trains, electric si/lDal for, E. J. Devine . . .  558.602 Recorder. See 'rime l"ecorder. Reel. See Finisb inji! reel. Register. See Caah rellister. Regulator. See Feed water regulator. Pressure 

rellulator. Relay. F. E. Chapman . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . 558.1172 Rheo.tat or heater. electriC. H. W. Leonard . . . . . . 558.559 Riveter . hydraulic, V. �chonbach . . . . . . . . . . . . . . . . . .  558,850 Rock boring macb ine. R. Meyer . . ... . . . . . . . . . . .. . . . .  558.652 Rocker. Hoenning & GiI.on . . . . . . . . . . . . . . . . . . . . . . . . . . 558.476 Rocking cbair, 8. E. Blake ... .. . . . .. . . . . . . . . . . . . . . . . .  558,709 Roller. See Spring roller. Rultn� macb ine, paper. L. S. Billelow . . . . . . . . . . . . . .  558.764 S .... h fastener. L. S. Bache ........ . . .. . . . . . . .. . . . . . .  558.757 Saw. back. G. T. Culver . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 558.781 Scale, seH rcgisterin� . •  1. Campbell . ... . . ... . . . . . . . .  558.630 bciesors or shears, G. P. J ( ·bnson . .... . . . . . . . . . . . ... 558.494 
Screw cutting- machine, C. W. Bloemker . . . .. . . . . . .  558.713 Seal . �"r, L. J. Genett .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.554 SeaminjiZ machine, sheet metal, J. P. Luckett . . . .. 558,735 Seed ci€..aning machine. cotton. J. J. Faulkner . . .. 558.680 
����n

d
:� .. �t��:l�lf�·Fj.encii : : : : : : : : : · : : : : : : : : : : : :  �:��3 SeWlnl' machine . F. H. Richards . . . . . . . . . . .. 558.662. 558.663 Sewing machine. book, I.  Nascb . . . . . . . . . . . . . . . . . . . . 558.832 �ewing macbine needle. F. H. Ricbards . . . . . . . . . . .  558,664 Sbafting .tral�btening and poli.bing machine. P. Medart . . . . ... . . . . . . . . .. . . . . . . .. . ... . . .. . . .. . . . . . . . . 558.591 Sbaroenine: machine, H. K. Wbeeler . . . . . . . . . • . . . . .  558.916 Shaving knife . W. H. Mohr . . . . . . . . . . . . . . . . . . . . . . . . .  558.655 Sbeet metal, macblne for making curved mould-ing and embossinll, C. J. Coning . . . . . . . . . . . . .. . . .  558.673 Sbipplng case, E. L. Snader . . . . . .. . . .. . . . . . . . . . . . . . . . 558,076 Shovel. See Steam .bovel. 

Signal. See Rail way block signal. Railway .Ignal. Silmallng system. W. F. La
r
kins. . . . . . . . . . . . . . . . . .  558.890 Sink trap. B. H. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,569 Sled, bob. M. D. Pendergast . . . . . . . . . . . . . . . . . . . . . . . . .  558.836 !Sleigb. W. L. Haag . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.556 Smoke consumer, W. C. '\'el�b . . . . . . . . . . . . . . . . . . . . . .  558,885 Snow guard. H. M. E.selen . . . . . . . . . . . . . . . . . . . . . . . . . .  558.678 Soldering iron, R. f1. Becker . .. .. . . . . . .. . . . . . . . . . . . . . 568.759 Sole leveling machine, Winkley & Pblllips . . . . . . . .  558.888 Spindle and bearing. 1\1. Moriarty. Jr . . .. . . . . . . . . . . .  558.828 

Sponges, etc . •  case or receptacle for. E. A. E. Vivian . . . . . . . . . . . . .. ... . . . . . . .. . . ..... .. . . . .. . . .. . .. 558,535 SpooJlnl' macblne bobbin bolder. S. N. Bourne . . . .  558.893 !Sprayer. lawn. Aubl e  & Wel.s . . . . . . . . .. ... . .... . . ... 558.891 !Sprin� roller. T. 1\1 . P. Cbapman .. . . . . .. . . . . . . . .. . . . 558.481 
�r�::;:w�o:.·J.Ib���i'i:;�:: : : : : : : : : : : : : : : : : : : : : : : : : : : .  �:m Steam boiler, O. Jones . . . . . . . .. . . . . . . . .. . . . . . . .. . . . .. 558.918 Steam boiler. J. A. Mumford .. ... .. . . . . . . . . . . . . . . . . 558.698 Steam coupling. J .  C. M ltchell . . . . . . . . . . . . . . . . . . . . . .  558.600 
Steam ll'enerator. J. G. Cooper .. . . . . . . . .. . . .  558.778. 558,779 Steam shovel, J. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.631 Steam shovel. Campbell & Kelley . . . . . . . . . . . . . . . . . . .  5f,s.8OO Steam .bovel, D. H. Kelley . .. . .. . . . . . . . . . ... ... . .... 558.908 Steering g-ear, controlling valve apparatus for. W. R. G. Hay . .... . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 558.806 

����t���pio��a�:t��;��J .. aw.
u
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Stone dressing tool, S. H. Pickering . . . . . . . . . . . . . . . .  5&8 ,7:19 Stone sawing apparatus, G. F. Clark .. . . . . . .. . . . . . . 558.483 Stopper. See Bottie stopper. Stove. combmed fuel and I!as. W. D. Southard . . . .  558.618 Stove. cookin�. �'. Will . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.626 Stove l id l i fters, etc . •  device for suspending. J .  F. Kersteter .. . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . .. .. . . .. .. 558.817 Stove or ran!<e, C. B. Greeory . . . . . . . . . . . . . . . . . . . . . . .  558.801 Stovepipe thimble. Sch iml &. Scbwanengel . . . . . . . .  558 525 Stove truck. IV. H. Neeb, . . . . . . . . . . . ... . . . . . . .... . .. . 55.�.561 3trainer to" colfee pot., etc .. J. A. McClellan . . . . . .  558.512 Htralner� hop. G. SchacKe . . . . . . . .. . . . .. . . . . . . . . . . . . . .  558.572 Strap. ::-;ee Kicking 8trap. Straw stackinll attachment. F. W. Robinson . . . .. 558,843 Street sweeper. C. R. Brooks et aJ .  . . . . . . . . . . . . . . . . .  558.719 
Stretcher. fo lding. R. A. Dunn.. . . . . . .. . . . . . . . . . .  558,550 Suint. separattng constituents of. M. HJKenber� . . . 558,788 Swae-ing round article�. machine for. W. H. 

Day ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.783 Switch. See Contact switch. Railway switch. Swivel coupl ing. B. Henley. . . . . . ... .. . . . . . . . . . . . .  558 808 Syringe. F. de Backer. . . . . . . . . . .  . . . . . . . . . . . . . . .  558.756 Tank. See Oil supply tank. 'l'easeling machine. E. Gessner . . . . . . . . . . . .. .. . . . . . . .  558.7!l8 1'ele�raph key. W. E. Simons . . . . . . . . . . . . . . . . . . . . . .  558.617 1'elegrapb or similar wires, wire clamp for. G. Middleton" . . . . . . . . . .. . . . . . . . . . .. . . . . . .. . . . . .. . . . .. 5.18 .509 Teiegrapb. printin". Merritt & Joy . . . . . . . . . . . . . . . . 558.506 Telepbone, S. D. Field . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  5Ii8.584 
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MAY 2, 18<)6.J 
'l'elephone apparatus, Stromber", & Carlson . . . . . . .  558,869 
Telephone trunk circuit, W. H. Hennessey . . . . . . .  MS,686 
Thrashing machine feeder, F .. W. Robinson . . . . . . .  658.844 
'Ticket st amping and supplying apparatus, coin 

controlled. C. Berzdorf . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.471 
'Time recorder, watchman's, G. B. Bobling . . . . . . . .  558,477 
Tire heater. F. Ringstmeyer . . . . . . . . . . . . . . . . . . . . . . . .  558,743 
Tire, pneumatic. Rowe & Heys • • . . . . . . . . • . . .  : . . . . . . .  558,703 
Tire. rUbberbF. W. Huestis . . . . . . . . . . . . . . . . . . . . . . . . . .  558.689 
Tire. valve. lcycle, J. Hardmao, Jr . . . .  - . . .  - . . . . . . .  5l}S.t!OO 
'J'ue. wbeel, A. Gerstner . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . .  558.644 
'l'ires, lnBation tube for pneumatic, W. Ellts . . . .  _ .  558.552 

i�Ipc;:;���;a�O�D�o::'�
t�:��:: : : : : : : : : : : : : : : : : : : : : :  �:� 

Trap . ;\ee Sink trap. Water trap. 
Treadle, J. E. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,716 
Trencbes for pipes, conduits. etc., machine for _ 

making and refil l ing, E. P. e. Girouard • . . . . . . . .  558.683 
i-�gll��';or�ie���\��iiW;;y·ciii';:ii: ·p: weiimiUi: :  �:� 
TroBer pole supports. means for reversing, H. P. 

Wellman. . . . . .  . . .  . . . .  . . .  . . . . . .  . . .  . . . . . . . • .  . .  . . . .  55il,868 
��'l,':t.'
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�:u"t,�� !h':,�f�;'be. 
'j'ube cleaning device, Forslund & Rumely . • • • . . • •  558,553 
Tube plate bole cutter, T. W. Felton . . . . . . . . . . . . . . . 558,583 
TYPb

e
i��

i!;� . .  ��I�.��: . ���� . ���' . .  �lli
�
t
.� . �. �.��: 558,790 

Typewritioll machine. A. Davidsf)D . . . . . . . . . . . . . . . .  558.4Sl 
rrypewriting macbine, A. B. Dick . . . . . . . . . . . . . . . . . . 558,5R2 
Typewrit ing macbine,�J . H. (treeman, Jr . . . . . . . . . .  5.'>8,795 
Typewriting macbine cushion key, W. P. Devh:�e 558,872 
Typewriting machines to dropping leaves of cabl-

nets, etc., device for detacbably securinll, 
um�����tc�n�.

a
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B���:ll! �����: �����::,��s.�:.�·. �.���.��: · · · : : :  �:� 
B�g�:H:�' ��c·p:r���I:. ari% Si\�k fg�l:;r ";��?Ii1� 558.884 

Scudder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.851 
Valve, O. J. 8aldwin . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,708 
Valve. automatic pressure reducing, T. P. Ford . .  558,794 
Valve, balanced slide. G. S. Vaug!:In . . . . . . . . . . . . . . . .  558,866 
Valve for bottles. automatic, H. Dotzenroth, Jr . .  558.785 
Valve gear, H. Wojan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Val ve, redUCing, C. H. Prusmann . . . . . . . . . . . . . . . . . . . 
Valve, steam cylinder, M. Berger . . . . . . . . . . . . . . . . . . . 
Valve. triple, W. E. Prindle . . . . . . . . . . . . . . . . . . . . . . .  . .  
Vapor bath. collapsible, G. M .  Sternkopf . . . . . . . . .  . 
Vehicle �eat, B. J. McGrann . . . . . . . . . . . . . . . . . . . . . .  . 
Vehicle wheel, B. S. Wood . . . . . . . . . . . . . . . . . . . . . . . . .  . 
����g!�e'ii�"i�d�?,

a'li. �.FJ!�: : : : .. : : .. : :  : : : : : : :  : : : :  : : : 558 
VelOCipedes, adjustable handle bar for. E. E. 

Hardy . . . . . . . . . . .  . .  . . . .  . . . .  . . . .  . . . .  . . .  . . . . . . . . . . . . .  558,489 
Veneer patterns, machine for producing, G. B. 

Walton . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  558.883 
Vessel buffer, J. Ciockf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,482 
Vessel, marine, W. R. Bruner . . . . . . . . . . . . . . . . . . . . . . .  558,671 
Vessel, navigable, L. o. Smith . . . . . . . . . . . . . . . . . . . . . .  558.575 
���:;n
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Wagon. coal, G. B. Marx . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.590 
WB.Ilon, dumpin •• J. A. B. Smith . . . . . . . . . . . . . . . . . . .  558,748 
Washer. See Bottle washer. 
Washing machine, A. Mulder . . . . . . . . . . . . . . . . . . . . . . . 558,697 
Washing pIece goods, apparatus for, Jackson & 

Hunt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.690 
Wasbtub cover, portable. R. F. Malden . . . . . . . . . . . .  558.824 
Watch balances, mechanism for truing. G. m. 

Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,811 
Watch cannon piniun, C. W. Hoen . . , . . . . . . . . . . . . . . .  558.568 
Water, etc .. ,,-pparatus for raiSing, F. H. Merrill . .  558.880 
Water heater. G. H. Coit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 558,633 
Water trap and boi ler feed, combinec1 return, W. 

Norris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558.608 
Water tube boiler and tube fastening, J. Hay-

tborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  558,685 
w

a};��i?n°:f:br?:s F��e
li. t�
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lec�����I.J� 558.717 
Weather strip and door stop, A. M. Doyle • . . . . . . .  558,786 
WeH drilling machine, R. H. Kersey . . . . . . . . . . . . . . .  558,877 
Wheel. See Vehicle wheel. 
Wheel, H. E. Pridmore . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  558.519 
Wheel rim. wooden, J. Berkey . . . . . . . . . . . . . . . . . . . . . . 558,470 
Wind and water engine. combined, C. A. Bircber 558.475 
Window, J. P. Higley . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • •  558,809 
Wrencb. See Nut wrench. 
Writing, aid to, G. Carlson . . . . . . . . . . . . . . . . . . . . . . . . . . 558,682 

D ESIGNS. 
Advertising card. F. B. Reynolds . . . . . . . . . . . . . . • • . . . •  25.399 
Ba.dge, campailln, J. S. Blinn . . . . . . . . . . . . . . . . . . . . . . . . .  25,406 
Bedstead head or foot board, E. C. Baynes • . . . . . . . .  25,417 
Bicycle pedals. tread pi ece for, A. Sidwell . . . . . . . . . .  25.424 
BICycle saddle. H. & F. Mesinger . . . . . . . . . . . . . . . . . . .  25,423 
��r�:.b

�:ii����80?;. � .. ��I.
s
.� : .

. :::. ·.·::.·.·::.·::.25,402: �:� 
Breast strap protector, J. C. Covert . . . . . . . • • . . . . . . . .  25.416 
Card bolder, H. W. Hadley . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,400 
Carpet, T. L. Lawton . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  25.4.�1 
Carpet. A. � .. Reddie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,432 
Cbannel iron, Z. T. Jones . . . . . . . . . . . . . . . . . . . .  25,411 to 25.414 
Coal scuttle. H. Garris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,m 
Delivery spout. S. E. Hotchkiss . • . . . . . . . . . . . . . . . . . . .  25.4L'i 
File bandle, W. T. Nicboldon . . . . . . . . . . . . . . . . . . . . . . . . 25,nO 
Fireplace front. W. l<J. Fitcb . . . . . .  ; . . . . . . . . . . . . . . . . . .  25,420 

��'r
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it:wi't:·o%i�'W:isoii : : : : : : : : : : : : : : : : : : : : : :  �:!YI 
Handle. A. R. Pritchard . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  25,409 
Handle fnr forks, etc., W. A. Jameson . . . . . • . . . . . . . .  25.408 
Harrow frame, G. H. Tochtrop . . . . . . . . . . . . . . . . . . . . .  25.427 
Hat rim cuverlng, F. Barnett . . . . . . . . . . . . . . . . . . . . . . .  25,428 
Jar, earthen. Butler & Dempsey . . . . . . . . . . . . . . . . . . . . .  25.405 
Lamp, bicycle, A. J. Eno . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 25,422 
Plate. E. Laubinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.40{ 
Rock and ore crushers, frame for, P. W. Gates . . . .  25,426 
Rubber ball:. C. V. Pollock . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,430 
Sboe. J. t:l.  Cutaiar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.429 
Stove, beatinj;t. J .  L. Hobeille . . . . . . . . . . . . . . . . . . . . . . . .  25.421 
W beel rim. E. J. Lobdell . • . . . • . . . . . . . . . . . . . . • • . . • • . . • •  21>,425 

TRAD E M A RKS. 
Beer and ale. Wm. J. Lemp Brewinll: Company . . . .  28,177 
Belts, pads, rtngs, bracelets, bandages and ana

logous devices, electric and mallnetic, J. Spald-
in... . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,182 

Bicycles. National Sewing Machine Company . . . . . .  28.185 
Boots or shoes, \Villiam porscb & �on8 Sboe 

Manufacturi.llIiz Company . ,  . . . . . . . . . . . . . . . . . . . . . .  28,153 
Canned fruits and vegetables. Jersey Packing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,161 
Canned goods. hermetical ly sealed, Twitcbell-

Champltn Company . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . .  28,163 
Canned lobster. Muntwyler & Dubler . . . . . . . . . . . . . .  28,100 
Cannell tomatoes and tomato extract., Josepb 

Campbell Preserve Company . . . . . . . . . . . . . . . . . . . . .  28,162 
Catamenial sacks, Oxford Manufacturing Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.155 
Catarrh cures, H. A. Kitcben . . . . . . . . . . . . . . . . .  . . . . .  28.170 
Commutator bars, �'orest City Electric Company •. 28.1B.'l 
Cosmetics. W. M. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,167 
Fisn ,  meats and lard. cured. Loucb, Augustine & 

COJ[) pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.159 
Gla��wal'e. cut or etched, Libbey Glass Company 28.180 
Hominy or :naize, prepared, Erie Preserving Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,158 
lnsecticide�. rrube City Chemical Company . . . . . . . .  28,165 
Kmves, pocket and otber, A. Bald win & Company 28,181 
Meuicinal barks, roots. and berbs and preparations 

tberefrom. O. S. ]S ores . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  28,175 
lled icinal liquids or pellets for all forms of dys-

pepsia, J. J. 8issett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.174 
Oats. rol led, American Cereal Company . . . . . . . . . . . .  28,157 
Ointments for bruises, sores, sprains, burns, skin 

di�ease8 and the like. G. Kuehle . . . . . . . . . . . . . . . . .  28,169 
Plt)W� and cultivators, St. Josepb ManufacturiI!g 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.186 
Remedies. certain named. J. H. Knocbe . . . . . .  28,171, 28,172 
Remedies for malnutrition aDd all Its symptoms, 

M"fIitt-West Drug Company . . . . . . . . . . . . . . . . . . . .  28,176 
Remed ies for pulmonary, blood, and other dis-

eases, internal, A. Ii'. Ricbardson . . . .  " . . . . . . . .  28,173 
Remedy for bOj;t cholera and similar diseases, 

Moore & EI2in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.164 
Rice. laminated or foHated, F. Dresser . . . . . . . . . . . . .  28,156 
Snuff, A merican r:l'obacco Company . . . . . . . . . . . . . . . . .  28,179 
�y�:�: ���I�y��s
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28,1M 

To6���0����:i��J>da��Ok'tiig: 'American 'T'obac� 28,W 
co Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,178 

Toilet articles, incl uding" preparations for the 
teeth, batr. and skin, perfumery and toilet . 
soaps. T. Cburton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.168 

Wood polisb, Tube City Chemical Company . . . . . . . .  28,185 

A pl·j n t � d  c o p y  Of the specification and drawinll of 
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25 cent$. In ordering please state the name and number 
I)f the patent desired. and remit to Yunn & Co., 361 
Broadway, New York.. 

C a n n d i a n  p ar e n r !i  may now be obtained by the in
ventors for any of the inventions named in tbe fore
Boing list, provided tbey are simple, at a cost of $40 each. 
If complicated tbe cost will be .. little more. For full 
tn8tructiona address Munn & Co., 361 Broadway. New 
¥ ork. Other foreign pat.ents may also be obtained. 

O R D I N A lt Y  RA TES. 

I n at d e  Paae. each i n aertton - - ,. � centa a l in e  
U ack P alre. e A c h  i n lle r r j o n  .. -. " .. 81 . 00 a l i n e  

rr Few 8mne classes of Advertisements, Special and 
Hi{lher raW. are reqwiToo. 

The abovb are CharR"es per �ate line - abont eight 
WOl'O S  per l ine. 'J'his notice sbows Lhe width of the nue. 
find is seL in �ate typ';!. -mmrravinR"s may head adver
tisements aL t.he same i'ate per a�ate line. by measure
ment, as t.he ler.r.er press. Advertisements must be 
received at PublicatIOn Office a.s eadv as 'l'hursda}' 
mornine- LO appear in the roilOwing week's iSSUE:. 

POOT POWER LATH ES 
For Electrical and Experimentai 

Work �!E�=I Gunsmiths and Tool Makers C fieneral Machlne Shop Work 
Bicycle Repair Work 

High Grade Tools 
Correcl in Principle 
Elegant in Ilesign 
Superior in Construction 

THE BEST rOOT POWER LATHES MADE. CATA\.OGUE 
FREE 

w. F. & JOHN BAR.NES CO. 
1999 R U BY STRE ET, ROCKFORD. I LLS; Ii" , DO YOUR OWN 

PRINTING .:s. PRESS Cor 
. , '. cards, circul ars, &c 

.' ;r
S��lro�ag���t� 

Save money ! Make 
gt����!  �ri����:ttf� 
easy. Printed rules. 
Write for catalog-ue, 
presses, type, cards, 
et

'k�U�
cfO?·m. 

Meriden, Conn. 

I M PROVED THE CURTIS 
ADJ USTABLE Stead" &: Grease SEPARATOR - " s "  WRENCH.  

IT W J 1 . L  separate water from .team, and 
so dellect the water that it cannot get back 
into the current. 

Easily operated. 
F'ree and Accurate 

Strong, Durable. For Circular, address 
BEllII S & C A L I. II A It U W A R E  & T O O l. CO. 
P. O .  lIox 1 40 0 .  SIII· i n g fi e i d .  lllas •• , U .  S. A. IT \\ J I .. L separate grease and sediment 

from exbaust steam. 'l'he grease may be 
drawn oft' at intervals, and the sediment 
removed. I:lr Send for Circular S. E. 

D ' EST E & S E I' L RY CO. 
�9-33 H averhil l  Street, Bosto n .  

P H Y SICAL A N D  SCHOOL 

I N DUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
rr Catalogue Pree. 
E. S .  R ITC H I E & SON S ,  

NEW PATTERN 1 2  INCH SWING Pt EN���HE 
� F. E. R E E D  C O M PANY, 
P. O. Box 81'1. 

MONITOR 
Worcester, Mass. ,  U .  S. A. 

VAPOR E N G I N E  AND 
POWER COMPANY, 

8 ERIE STREET, CRAND RAPIDS, M,CH,GAN.  

AMERICAN PATENTS. - AN INTER-
eating- and valuab le tab le  showinJ.! tbe number otpatentB 
gran ted for the various su bjects upon which petitions 
have heen filed from the be/.!innin� down to December 
31. 1894. Coutained in SCI K S T I FIO AMERICAN S u P. 
PLE." E�T, Joio. I O O".!. Price 10 cent8. To be bad at 
this office and from al l newsdealers, . 

SMALL GASOLIN E  LAUNCH ES � �17 ft'bY 31 1n. !'4 h. p. ..... �='''------..J''''':::;;;..�1 motor. For 1 or 2 
I . ' �ersons. Speed,8 to 
canoe ·rtttl1J L PI���re ��at�,°C':= 

noes, Collapsibre Boats, aU sizes and prices. P"'"' Send 
Jor catalogue " S. A ." J. H. RUSHTON, CANTON, N. Y. 

CASOLINE LAUNCH E NG I N ES AND LAU NCHES 
EASTERN OFFICE, LUDLOW STATION, �hain BELTING of Various Sty les , ELEVATO

.

RS;  OONVEYO RS'A· 
COAL MINING and H A N D L I N G  MACHIN ERY. 

The J E FF R E Y  M A N U FACT U R I N C  CO" COLU M B US, 0, 
"" Send for late Catalogue "C." Branches: CHICAGO-NEW YORK. 

Little G iant Dr i l l i ng  Mach ine  A R M STRONG 'S  * PIPE  * THREAD ING  
W I T H  STRA I G H T  T A B LE. -AND-

Fu rnished also with s w i n g i n g  table . CUTTING-OFF MACHINES 
Arranged for both Hand and Power. Both Hand and Power. 
.8�1ll: i�o

�n�e�o JX.l���h
h
g!;cle Water, G���

e
:.td

to
s���:;!'e��it_ 'l'a.ble is perfectly square with �pindle ters' 'l'ools, Hinged Pipe Vises, and has adjustment of 16 inches. Pipe Cutters. .stochs awl Dtes Feed bas a. run of 4- inches. 'ltn"i l'enll l l y  (I.cknnwlerlaed to be 

rr Send for fully l!!ustrated Catalogue. THE BEST. urSend f,)T catalog. 
W E I. I. S  BROS. & C O . ,  THE A R M S T R O N G  M F G .  C O .  

1-. O .  D o x  B , G r e e n fi e l d ,  IlI R88. 
H l'idgelJOrl,  C o n n .  

•••••••••••••••••••••••••••• 
:6� IMPROVED FIRM JO INT : :

,,: CALI P E RS. : • 12 sizes. 3 In., 40c., to 24 in., $3.00. • Inside and outside. Joint bas smooth : 
.A. and uniform friction. Fine finish. .A. • I:lr CatalO{lue of 1<'ine 7·ooZ. free. 'V 
• The L. S. STARRETT co. : • Box 1 3 ,  ATHOL, MASS. ,  U. S. A • • •••••••••••••••••••••••••••• 

A Book of Tools 
The U Scientific American " says of 

the Book of Tools : u It is 80 excel
lently made uP. and is fnll of such 
valuable information, that it fairly 
eClipses many works sold simply on 
their merits." 

.. A Book of Tools " Is our cata
logue, 560 pages, over 2,CXXJ illustra
tions of Machinery. 'l'ools and Sup
plies of all kinds, and we will send a 
copy free post-paid to any address 

upon receipt of 25 cents In stamps to cover cost of post
age and advertising. 

CHAS .  A, STREL INGER  & C O .  
Address Advertising Dept., 

Box 12� DetrOit, Mich .  

N o  D I RT. No SMOKE. No NOISE.  

New Ful l  Mounted Lightning Screw Plate 
P- Send for Catalogue. 

Wiley & Russel l Mftr. Co •• Greenlleld, Mass., U.S.A 

ACETYLENE APPARATUS. -ACETY-
lene number of the S(,IE�TIFIC A l\l l!!}UCA N S UPPLE
MENT, describing, with fu l l  i l l ustrations, the most 
recent. simple, or home made and commercial apparatus 
for li(eneratln", acetylene on the hUlle and small scale. 
'l'he Jjlas as made for and used by the m icroscopist and 
student ;  its use in the ma.li(ic lantern .  The new French 
table lamp making its own acety lene. Contained in 
SCIENTIFIC AM -.IUCAN SUPPLEMENT, No. 10:i7. 
Price 10 cents. 'l'u be had at office. 

No L ICENSE. ABSOLUTELY SAFE. 

PENNSYLVAN IA IRON WORKS COMPANY , 
BUI L D E R S  O F  T H E  

PR I ESTMAN SAFETY O I L  EN GI N E  
.. Phcnmnenally Iow ;,n, cost oj operation."-FrankJin lnst. 
N 1<;I���:lyu Kerosene, NOT Gaso l i ne 

N O R 
Jo; N (; I N EER ��r�icaffo�i'!llfJ�i��)';Ig1,t lng, Pumping, Milling, etc. 

PRIESTMAN & COMPANY, Inc. 
Room :i 30, P H I I.A 

ThiS beffi�r;.,:.in�e
S;�:�ih�r Horse 

W E HS'l'ER 2J.6 actual horse power 
GAS E NGINE 

for $ 1  :i ll ,  less 1 0%  discount for cash. 
Built on interchangeable plan. Built 
of best material. Made In lots of 100, 
tberefore we can make thes80ice. Box-

�a��
r
f��:r:��

tG:s�ff��. 
poun�8. 

��ft�e
,f.]Mp'iinf8�t�!"r.". 

1!174 West 15th Street, CHICAGO 

o Y N A M 0 and motor castings for amateurs. Send 
D namo $17.00 ,:'!tm��?�r ������e�' 4 light, 50 volt 

W. C; U A N 'l'  M O ORE, La F a y e t t e ,  Il1d. 

The Chicago Gas & Gasol ine Engine 
'The simplest .gas and Ilasollne 

engine on the market. Has no 
equal for absolute, steady speed 

and durability. It ls a dwarf 
in size and a Samson in 
strength. Catalogue sent on 
application. 

MANU1!'A CTURED BY 
J . . J .  N O Jt IlI A N  C O  . .  

48 " A "  South Clinton St., 
CIIICA G O ,  1 LL. -----

LAT H E S 
and General Line of Ma

cbine Shop Tools. 

Hi l l ,  Clarke & Co. 

Motors, Dynamos 
W E  MAN U FACTURE ALL S I ZES, 

FOR ALL P U R POSES, 
LOWEST PRICES.  

Illustrated circulars and full 
information Bent free by mail. 

CARD ELECTR I C  M OTOR ' 
A N D  DYNAM O COl,  

(367 Bourse Bldg.,  PH I LA . ,  PA • 

PATENT TROLLEY TRACK 

Barn Door Hangers 
Impossible for door to jump the track. 
Very simple and cheap to apply. 

I:lr Send JOT Book. 

THE COBURN TROLLEY TRACK MFG. CO., 
HOL YOKE, MASS. 

This SCR EW CUTTI N G  LATH E 
(cuts Rigbt and Left threads) 

6 inch 4-jaw Chuck-jaws re
versible, 6 Lathe T oaIs, Set 

t!I--..... 1Il Twist Drills, $69·85· 
F R E D  F R AS S E  CO. 

21 Warren Street, New Y o rk 

E I> <3r E  T C> C> :J:. S  
dre often nearly ruined b y  using a grind .. 
stone not adapted. to the work. Our 

�;::;:��r: f�����d��:r::y
vr��1�y of grits 

� }'t1.au we selld you our Cataloglle, 
'Which. 1mU git'e you some information ? 

G R ." F'I· O N  ,.. T O N E  C O IlI l' .'\ N Y. 
No. � River Street, GRAFTON, OHIO. 

.'. 

VANDUZEN S��ATM PUMP 
T H E  BEST I II  THE WORLD. Pumps Any Kind of Liquid. 

in Order, never Clogs nor 
Every Pump Guaranteed. 
o SIZES.--per Hour. Address 

'''''''' ''''''�'' CO., o. m· 1 ATE5;'081 B� 
.�� .'ftno�c� . '  �O "': OTH�� lit � • r.c.o".OfuRtf��· 

ESTIMATES furnishe d forCOMPLET E C R U SH I N G  PLA�TS �:nu'acture M IN I NG  MACH INERY 3�:��{Jtlon, 
.. ates Iron Works, Dept. C, 650 Elston Av. Chicago,1II 

���HU.L:::�:Z;i EN8I�S Wmljil�uluhh1 
for Stationary and GAS ENGINES & VENTILAT ING  FANS 

Marine Service. 

pro Catalogues and PrIces on application. 

Address, 50th Street and Lancaster Avenue, PHILADELPHIA, U. S. A. 
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BACKUS 

$1 currency or stamps will brinll you a sample 1M oz. capacity. Money reO I LER  funded if not satisfactory. 
P�nb,,.1I1v I njector Co.,  1 1 6 Seventh St . ,  Detroit, Mich .  

Automatic Circular R ib 
"'--Kn itting Mach inery 

for all kinds of Ribbed Goods, Vests. Pants. 
8leeves9 Gweaters, Tights, Skirts, and every
t,hing known to the trade as ribbed goods. 

SN Y DER & FISH ER, 
LITTLE PALLS, N .  Y .  

ACETYLENE GAS AND CARBIDE OF 
Caicium.-A l l  about the new i I luminan t. i ts Q ua l i t ies. 
chemistry. pressnre of l i quefaction, its probable future. 
ex periments performed wi th  it. A mOSL valuable serit's 
of art i Cles, giving' III c�)lll plete form the particulard of 
thi� �mbject. A pparatus for makinll the gas. Contain ed 
i l l SCIENTIFIC A MERICAN SUPPLEMENT. Nos. 998. 
1 0 04, 1 0 0" . 1 0 1 'l, 1 0 1 4, 1 01 ;,}, 1 0 l /j.  1 0'l'l, 
1 03d and 1 03S. The most recent apOttratu8 of sim
ple aDd more elaborate type described and Il lustrated 
in special acety lene Supplement No. 1 05,.. . Price 10 
cents each. To be had at this office and from all news
dealers. 

D u rable-Easi ly  A p p l i e d .  
'J.1bis rootln� i s  manufactured 

from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex
posure to tbe weather as coal ... 
tar roolin�s do. ar Send fO'1' 

ree sample of roof 12 years old, 
with circular and price list to 
W A ItR E :"  C H E ,U I V A I, 

& lU J!' G. CO • •  
S� Fu lton Street, 

New Y ork. U . !S .  A .  

Reagan Feed Water Heating, Water 
C i rculat ing  and  Shaking G rates 

CLARK'S 
R.otary 

for Stationary, Marine, and Locomo
tive Boilers. AGENTS WANTED 
in al l parts of tbe United States to 
manufa�"s�� ,����r��.alty. 

Water Circu lating Grate Co. 
Manuf's and Sole Proprietors 

OFFICE & WORKS, 
Filbert St., PHILA., PA. 

PATENTED,----
Upholstery Brush. 

Moth Exterminator. For cleaning Button 
Indentations tn Furniture. Carriage Linings, 
Mattresses, etc. U No moths live where this brush Is 
:�8:' 1!.ew� ,;;,;\e,�lI'i>�w1e�o .��J'1: hJ':::�r:! 180 Waohinll'ton S, reet, Boston. Mass. 

N ICKEL  
AND 

E LECTR O · PLATING 
Apparatus and Material. 

THE 
Hanson & Van Winkle 00. 

!\ e w a r k .  !'\ .  J .  
81  LIBERT Y ST., N .  Y .  

35 & 3 7  S .  CAN A I, ST., 
CHICAGO. 

CROOKES TUBES AND ROENTGEN'S 

��o���r�f��o�le�e 
t��:sPa�O!o:o�aic�Yot�:;i���f��d 1ft 

about Crookes tubes. SCIENTIFIC AMERICAN SUPPLE
MENT. Nos. 1 8 1 , 1 89, 238. 243, 244, "9'l. "9;'}, 90�, 9S0. 1 0� 0 .  1 0�4, 1 0 1i �, 1 0�6, l U �", also 
SCIENTIFIC AMERICAN. Nos. " , 8, 10 and 1 4, vol. 74. 
These profu8ely illustrated SUPPLEMEN'rS contain a 
most exhaustive series of articles on Crookes tubes and 
t�e 

f����i��gi.S 8;�����,
e�;��h [�c��;e!:DJ��!ili�:m

v':�� 
fully the experiments which so excited the world, and 
which are now again exciting attention in connection 
with Roentgen's photoJ,{raphy. Price 10 cents each. 
To be had at this office and from all newsdealers. 

Our 10 to 75 ligbt Dynamos are 
�'i?g����e�h:���c���. 

bbi:g 
grade, compound wound, self
oiling, self-aligning bearinRs, 

high efficiency and great durabihty 
guaranteed. Lowest prices. Do your 
��l%�t��ra��i����rl;��qc��� 

plants furnished. 
O'l'H B H OS. & C O . ,  !Ufl's . .  

30·tti�J:�� ·11�!rfJ�
t
8, A . 

F IRE BRI CK  ���pAOLiES . 
. . . . . . . pr Send fO'1' Prices a1Ul Catalogue. 

IJR( ) O K I, Y N  FI RE B R I C K  W O lt li ,.. . 
1'iS Vall Dyke !'!u·eet. B IU ) O Ii. J , Y N .  N .  Y .  

Eclipse -
Cream Separators 
are Closest Skimmers, Most Durable, 
Easiest Running, and far the �implest :!�:ei.r Power ������n-J!�ttd. 
C. L.  CHAPMAN S E PARATOR WORKS, 

1.ITTLE FALI.S, N. Y. 

'titutifit jmttitJU. 
A Cleaner That Cleansr-lIIIIIIIIIIIII.� 

Everytblng else In the line of Flue 
Cleaners has been eclipsed and super-

The Great " BALL NOZZLE" BO I LER FLUE CLEAN ER .  

... ____ C H R I STY ____ _ 

Anatomical • Saddle 
The only saddle tbat is built 
b�ed��:��:���dEdi�ri��e:: 
dorsed by physicians. Has 
thick cushion pads where 
f:is t�e ;,.;'.;'�egicyIJj�� i"J.gte 
:i�o�e���, ��3i'r:�le�: 

It is so simpte. yet elfective. It tbrows made a pleasure. Especially an oval seray at �reat force alon� the adapted for women CYClists. 
f����t�t�0�s

t::��;.i����7 !��ovmg all P R I C E  $5.00. 

PRENTISS CALENDAR LOCKS 
.AND .ALL KINDS OF 

SYN C H R O N I Z E D  CLOCKS 
RELIABLE AND PERFECT. 

iT" Send fO'1' 11lustrated Catalogue No. 2796 
PRENT ISS I M PROVED CLOCK CO. 

49 Dey St. , New York City. 

D IXON 'S  69 1 CYCLE C H A I N  
GRAPH ITE 

JOS. D I X O N  C R U C I B L E  

saves wear o f  chain, pre
ven ts rust and increases 
ease, speed and comfort. 

� It will  pay you to 
send 10 cents for sample. 
CO., JERSEY C I T Y .  N. J . 

H U B B E L L 
Mach i n e ry and Tool Mfr. 

Improved TappinII' Machine • 

C R E WS 
Machine Scre ;va f'Jf electrical purposes. 

Sample box free. 
B R I DGEPORT, CON N .  

Time Detector 

way.-Description of a new subway system under certain 
streets of BORton, by means of which the electric cars 
will be diverted from the surface of the st.reets on 80me 
of the heaviest l ines of travel. With 8 i l l m�tration8. 
Contained in �CIENTIFIC A MERICAN SUPPLEMF.NT, No. 
101".  Price 10 cents. To be had at this office and from 
all newsdealers. 

� ! l ...... �:o:s 

KLINE'S 'PATENT IMPROVED 

Boss Jar Holder ann TOD Wrench 
Entirely new-Fits any jar. 

No more burned bands In canning 
fruit-No more broken jars while till
ing-No trouble to carry hot jars
No more bad temp�r tryin� to open 
jars-�o more trouble to close them
Made of best steel wire and fubbel'
Will last a lifetime. Price 5Oc.per set 

K I, I N E  &; CO . . lUrt·N . .  
4. River �treet, l?loriu ,  Pa. 

Rub�!:rAREI:!�!?��ERF��� AB
!:eet 

M A R KS '  PATE NT ARTI F I C I AL  L IM BS, 
enable men, women. and cbilgren to pursue their daily d ... uties without inconvenience. Durable, 
comfortable natural in appe(rance and motions. Over 1 , ,000 in use throughout the world. Sup
plied to the b. S. and otber governments. Large illus. book a1Ul formula for self measurement, fref!. 
A. A. MARKS, 70 1 Broadway, NEW YORK CITY. 

!WELL DRllL.S 
awarded Highest Medal at the World's Ff'u. 
All latest improvements. Catalogue tree. 

F. C. AUSTIN M FG. CO., CH ICAGO ILL. 

Many Typewriter 
lmprovementsl===== 

interest the novice but excite the scorn 
of the expert. 

NJm� SIX � 
Remington 

Standard Typewriter 
is not built that way. Its improvements are 
Real-real to the experienced operator, as 
well as attractive to the novice. 

A deve10pement - not an experiment. 

FACfS PROVE IT 
SEND FOR A BOOKLET 

Wyckoff, Seamans & Benedict 
327 �roadway. New York 

��\��'\ 

MESSRS. MUNN & Co., Solicitors 
of Patents. bave had nearly tlfty 
years' continuous experience. Any 
one may quickly a.ecertain, free, 
Wh

t��ht!�l:%/:�:i���io El���bV C�� �mmunications strictly contlden-

��i to �bt�drri'�:' �:nf=ts and 

PATENTS 

.. It Is not strenlrth. but art. obtains the prize. 
And to be swift is less than to be wise, 
'Tis more by art than force of numerous strokes." 

-Pope. 

has won Pi rst Prize in every competition . 

American [nstitutei��'jJ.�'i�
, 1887, 1888. 

World's lndu�trial Exposition. 
New Orleans, 1884. 1885. 

American Exhibition, London. 1887. 
Massachusetts Cbaritable Mechanics' 

Assoeiation, Boston, 1887. 
Exposition Universe1Je. Paris, 1889. 

Franklin Institute. Philadelphia. 
ELLIOTT CRESSON GOI,D MEDAL, 1891. 

The Hammond Typewriter Co. ---

-----40 1 East 62d Street, N ew York. 

00 FREE '. ... " � .. :tr,JJ, ;.? � 0 i-S � �. � �� �!:nd- 'C 
� §'2 illustrat� :E §� 

• •  0. "" ad cata. G> • 25:_:;' 10 ���� (p "'"  H ��l.H ...... .... . � : sent free � :� a DI on receipt ,g JoIO 
'"' - of addre88 <1.l 

A. G. SPALDING & BROS. 128 Nassau St., 
NEW YORK. 

����e Bicycles 
Sbipped- anywhere 

C. O. D., at lowes' 
wholesale prices. $100 'Oakwood' tor,51.50 
$85 �.lrHDgtoD' u tU.OO 
$86 " u ,87.50 
,20 Bleyele u '10.76 Latest models, fully rc

aranteed; pneumatic tires; weight 11� to 
C��h iBa�����l:U �jo::l62· w �a��

e
B�;:

t
�St�ia

a
fCfhic�;eci 

THE CYCLE SADDLE 

for Ladles' use. Broad and comfortable, and 1Ol&l'aD
teed to hold Its shape. Most sensible and serviceable 
Saddle tn the market. Twenty years' experience in 
working leather enables us to make good tbis claim. 

A L L  S T Y LES��T J ,EMEN ' '';  !S A D D I,ES 
also. Ask for the � If your dealer will not sup. 
ply you, we will send, prepaid, on receipt of pnce : 
Ladles', $4.00; Gentlemen's, f3.50. .F'urn!IIIhed with 
clip for T 0'1' L seat post. 

THE D U G U I D  SADDLERY CO .• Syracuse, N. Y .  

O N LY PRACT ICAL M A GAZ I N E  CAM ERA. 
S U N ART'S 

" YENI, VIOl ,  VICI," 
SU NART MAGAZ I N E ,  

S U NART FOLD I NGS.  
Send for Illustrated Cata

iogue-2 cent stamp. 
CO . . ROCH ESTER, N. Y .  

The . . .  
Premo Camera 

* 
Styles for 
1 8 9 6  
now ready 

* 
ROCH ESTER OPTICAL CO. , Rochester, N. Y. 

� 
R UST PERMANENTLY PREVENTED t 

on Machinel;:J,Tools,Ouns and C",CiBS wiH! � 
-MAN N O CITI N - � 

Lea d i n g  R R s a n d  Facto n e s  u s e  I t  
O .G O E T Z E S o l e U.S Ag) 2 I W h , l e h a l l S I N Y  j !� an��I�� I��Y�I�S 

I Wilson's Common Sense Ear Drums. 
New sclentiOc invention, entirely dllferent 

In construction from all other devices. Assist tbe deaf 
when all otber devices fall, and wbere medIcal skill bas 
given no relief. �afe, comfortable, ana invisible i no wlr�f ,��lf� at���reBt

H l�iit'iJ°{ilf'/��et
co • 

rr 1C�l:;�I��i�:!" �·!�\I&1lg
B�oo,.':l:''ii!eN!�·'y ork 

1 T is the only perfect nne. 
1'1' will not blow or jar out. 
I� mi":e aa�';,""';gi';;�i���t..bt. 

1'1' �fi�Jws the l ight straight 
abead from 200 to 300 ft. 

I T  burns kerosene, 
Se1Ul for bo?k ( free). 

R.  E .  D I ETZ CO. ,  60 Laight Street'�New York. 
Mention th;" paper a1Ul get special d;"cownt. 
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MAY 2, 1 &}6.] 
FounMd b!I Mathew Carey, 1781'>. 

HENRY CAREY BAIRD « CO. 
1:"J I Je8TRIA L PUBLISHBRS, BOOKSELLERS & IMPORTERS 

� 1  0 \Val n u t �t •• P h i l ad e l p h i a. PR .• (j . �.  A .  tr Our New aud Revised Catalogue o f  Practical and SCientific Book�. 90 pages, 8vo. and our other Catalollues and Circulars, the whole covermg ever"y branch of Science applied to the Arts, Bent free and free of postage to any one in any part of the world who will furnish bis address. 

�! The man who sets type needs - - THE INLAND PRINTER; 80 does everyone else 
_ connected in any way with typography or the .P-l allied arts. Printed and illustrated in the best 

.,J/. ;��:;' $r.&Wf�c;.V:f:l:d:����:.Ch'll:�i!f&nf�t!� 
• Company, 21t-214 Monroe Street, Chicago j 197 

Potter Building, 38 Park Row, New York. 

W7ENIP� 
Stereo pticons, Magic Lan� 

terns and Accessories. 
Triple Stereopticon for Project· 
�lfj�����t rx.�����Io�f�s. Natural Colors. X R AY -

LANTE R N  S LI D ES and other novelties. Self Cen
tering Arc ElectTie Focusing 

Lamps for Theatres, Photo-
Engravers, etc. 

J. B. COLT & CO. 115-117 Nassau St. 1 New York and 59 Fifth Ave., 5 
Sena for Catalogue. 

DEER PARK 
On the Crest of the Alleghanies. 

To those contemplating a trip to the mountains in search of health or pleasure, Deer Park, on the crest of the Allegheny Mountains, 3,000 feet above the sea level. otrers such varied attractions 8.8 a delightful atmosphere during both day and night, pure water, smooth, winding roads through the mountains and val leys, and the most picturesque scenery In the Allegheny range. The hotel is equipped with all adjuncts conductive to the entertainment, pleasure and comfort of its guests. There are also 8 number of furnished cottages with facilities for housekeeping. The houses and grounds are supplied with absolutely pure water, piped from the celebrated "noiling Spring," and are lighted with electricity. Deer Park Is on the main line ,of the Baltimore and Ohio Railroad, and has the advantoiges of its splendid Vestibuled Limited Express trains between the East and West. Season excursion tickets, good for return passage until October 
31st, will be placed on sale at I<reatly reduced rates at all principal ticket offices throughout the country. '.f'he season at Deer Park commences June 22d, 1896. For fun information as to rates, rooms, etc., address : GEORGE D. DESHIELDS, Manager, Deer Park, Garrett County. Maryland. 

B U Y  
T E L E P H O N E S 
" ' h n t  a l' r  !r o od-n o t " c h f'ap t h i n afil , "  Tbe difterence in cost is little. We guarantf:..e our apparatus and 
���r;���:n�: ;��ti��t�m S::l���el��� , �rl r�

t
;���, ���ts. WESTERN TELEPHONE CONS'l'RUCTION CO., 

250 So. Clinton Street, CHICAGO. 
Largest Manufacturers of Telephones in the United States 

I
' . H E LLO, C E N T R A L ! Long Distance Granular Carhon Telephones I l'he H best " is the cheapest in the long run, and ours are the best. A trial will convince you. Money back if it don't. Exchanges invito , ed to take a pair on trial. Ten styles to choose from. Dro� a postal in the slot and get m"

.
s-tr�\'i��t� 1M'l'k¥�%�'EJlJ�W6�f'c��i1· 

131 Llherty St., New York. 
A RARE OPPORTU N ITY . 

T R USTEE' S  SA I .E. By order of the Court, the plants and effects of the Buss Machine Works, located In this city and at Benton 
�0�toao�I��·i�lk��t�lgu�t;h6o�:N'i';u��dl�e[h�tJ't�; of Grand Rapids, Mich., at 10 o'clock a. m., on Tbursday I May 14th, 1896. The main wor"s are at Benton Harbor, which has water and raU transporc.a.tion. The plant is most complete, specially constructed roomy buildings, machinery a.nd tools in good order. The stock of made up and partially made up wood workinll machines, 
���1��:: c���e���:3���tO�n:e�1r�� ��g:u���i �g: Buss Machine Works is well and favorably known, and the �ood will of the company valuable. The· works are 
���ge�o; t�nti���\��n��rs �r�Oe���e!:le�a;�:?t���ini��� ed on application, by undersigned or by the First National Bank of Benton Harbor. Mich. 

F. ] ,ETE I .LIER, Trustee. Grand Rapids, Mich., April 10, 1896. 

J ,itutifi, jmtti'Ju. 

A GREAT OFFER 
POSIT IVELY L I M ITED  TO J U N E  1 ST . 

Prore��i���1s {l!n�t;��;lla�:, !�rie:���er��:J:� tl;1bea��IBEN�����A�nii��A��ihe::e ��'i��;�v�:!�:s�f ��� phenon.enal and snrely l iberal o:lfers during 1895. Hun-dreds of letters �re on file commending m the high�st Prom the " SCIENTIFIC AnERICAN."  
�r��Srytha��UiJi:'�o�I '��d\� o�f °t�re ��fd�tS:n�a�?e���: " It furms tll itself a Ztbrary for the busy man of 
More tban Une (lu lI dl'ed Thousand  Ho l lars have a1!at!s. the mechanic ambitwus to a.dvance htms�lf in been expended in advertising th is truly marvellous hts .  Ztne, 0/, the sttul,ent or apprenttce just maktng a work during the past twelve months. On June 1st . our begtnntng. flscal year will end. Until then, any reader of this paper 1 ___ -:--:-________________ -1 can take advantage of our special otJer and come into possession of the grandest reference library in eXistence, the 

ENCYCLOP JEDIC D ICTIONARY 
The regular price of this "reat work is from $42 to $70, hut for tbe purpose of advertising it among readers of tbis paper, it will be sold until June 1st, 

FOR $ 1 .00 CASH AND $ 1 .40 A MONTH FOR A YEAR.  

JUST AS THEY LOOK. 

100iftb�U f��t?�:ir�{;gyw"o":r ��t�aT:; �nt.!'f'!��F:" �f 1 ���;,1�1!ndl��f��':.\!;�0:!.�R'���I�zi'n;.el���.1��J:[� 
:��hg��f:,d)�. il��: .����� �lf:����s��RU&:�{ q���rg��r� :���t�. sPSc��Do'�g�lfe�::.b:ng':>�b\r:t�8�tt�t��: by the score, 8 WEAR B Y  IT. 

More than $750,000, and the services of over 100 leamed editors and 
specialists, employed to produce this magnificent self-educator. 

It Is a Complete Dictio n ary of the English language. Every word Is exhaustively treated as to tts origin, history, development, etymology, pronunciation and various meanings. 
agri�� �tur�, �hOy��:,�trL�;�;tiy,E�eCcb���S�hli�J�O�§� ����lgy�gf�u�al ck�eO�ls:�e,Z�t�.Ogyt geology, art, mUSiC, 
wbt{� �:�e�'!E�rl�U!t��::dr�i����ti.s�':thJ;�ft�a�!: �i��::�e:����de��Oe�i�.W; lo�it�s i:J%�e, clear type, on heavy 

It define .. 250,8841 words. and treats 50,000 subjects encyclopredicaUy-nearly twice as many separate topics as are covered by the largest of other encyclopredias. 
Adopted by the PHILADELPH I A  BOARD OF PUBLIC EDUCATION 

��l!��:-U.feis�'/�i,n .ft���e!��c�o� ���g��rie�r��I�FNkess�nU��'1�lj'�'Nd�t)�rleci�'l;Wo�fgt��0� �;.r:,�ui� California. 
TWO EXPERT OPINIONS-THOUSANDS SIMILAR. 

Rev. Charles H. Pari,burst. D. n .  Ex-Posllnastelo General Bissel l .  NEW YORK, March 9 ,  1896. 
Gentlemen : 

Gentlemen : BUFFALO, N. Y., March 25, 1800. 
The Encyc10predic Dlctlonarr is a library condensed into four volumes ; a ton of dltJusivenEss reduced to forty pounds of quintessence, and. withal, as delicate in detail as it is comprehensive in contents, 

I have examined your Encyclopredic Dictionary, and re�ard it a splendid work. Added to the qualities that make it a good dictionary, is a fund of encyclo-
ftre:iW ��o����eOing���£I��I�'!,c�Oa rg��u11i�:e���IY�: and especially to professional men. Yours very S�Cji�lt: ARKHURST. Yours very truly, W. S. BISSELL. 

�EMEMBER, UNTI L JUNE FIRST ONLY 
readers of the SCIENTIFIC AMERICAN can obtain this unrivaled treasure-bouse of practical knowledge at a pI1ce but little above cost of paper, printing and binding, and on terms easy almost beyond belief. 
HOW TO CET TH IS  CREAT WOR K.-Send $ 1 . 0 0  by post-office order, express order, or check, snd the entire your handsome volumes will be forwarded. Every month thereafter send $ 1 . 4 0  in the same manner, for twelve months, making the total payment $1 '7 . �O. Understand ,  the whole set of four volumes is sent after the first payment of $ 1  . 00, which I<ives you the use of them while paying tbe balance, at the rate 
��:��� �o�etl��S C���l�rev �et��lf�i:�c�r 10XC�:���r.a���ss�nUJ�'1eJ.(;�.b���: £Y���ris::'iS :r��tY�a�l�i::!n�o�� of keeping the account if purchased on easy terms. We refer to any commercial agency or any bank or newspaper In PhHadelphia. N. B.-lf the Half Russia style (regular price, �52.50) is deSiredhthe payments will he $ 1 .' �  
a2�OO.th,j,h�gr��ep:�llll!e�!lt:':.:fit�f.8"�gfl�a!'tl:ri�e�s,:! �ri;��eb�a�grd\:cg�nfi8 �?�;�� tnaYayte�l;I�� When ordering, please state which style you select. \Ve recoln lne nd r h (�  I I n l f  I{uasia Hi n d l n g as more 
serviceable.  Pamphlet of 80 speCimen pages free on receipt of 6 cents to pay postage. Mention this paper. 

Books guaranteed as represented. or money refunded if returned within ten days. 

[AC E NTS WANTE D I SYNDICATE PUBLI S H I N G  C O M PANY, 
236 So. Eighth St. ,  Phi ladelphia, Pa. 

Enl!ineers and F i remen ���g';;��tiY!'/��� 1 �� tainlng .a list of questions asked by a board of examin- TYPE WHEELS. MODELl L!XPERIMEIlTAL WOftlLIMAll.RVatlmtY iog engIneers. Stroruberg Pub. Co. St. Louis, Mo. NOVE\.TIES " ETC. NEW YDIa( eT.EftClL WORD 100 NAMAU I! N,Y. 

The Light R u n n i n g  DENSMORE The World's Greatest Typewriter. 
SUPERIORITIES ESTABLISHED : Lightest key-touch, Q:reatest speed. most convenient paper feed, best for both correspondence and manifolding. best system of scales. . FROM THl<J U. S. GOVERNMENT-DEPARTMENT OF THE INTERIOR, 

Densmore Typewriter Company. Wa.hlngton, November 23, 1895. 
n�<!�ril

ci��r/ J!�����: ���bit;:es�S'tvi� b��� :ou���u�l��l����elha:t:a��� 
01 them, hence we conclude they are giving enUre satisfaction. Respectfully, (Signed) HIRAM BUCKINGHAM, Cust<Jaian. Free : Illustrated pamphlet containing testimonials from leading concerns. 

D E N S IU O ltE 'rYI'E\VRITER CO., 3 1 1; Bro adway, New York 

N OT Invest Money, Energy, 
and Brains Profitably ? 

The Opportunity for Live Men with or without Technical Knowledge. 

CONCRETE The Coming 
Building Material. 

F R E E  SAM P L E  COpy 
A N ew Elementary Technical Journal 

Of 24 Pages, With a New Plan of Instruction In 
r.f8�I���fJ-Rr� 0 RA W I N  C 
For Machinists, Draughtswen. Cflrpenters. �team En

I gineers, Electrical Workers, Pluwbers, Steam Fitters, Surveyors, Miners, High Scbool Students. Address, 
HOME STUDY. B 942. SCRANTON,  PA. 

SCR OLL SAWS 1oa:.:.'B"rills�:"tc�n�'hli ���� 
catalogue. WIlJduoa CJo.. S8 Randolph St.. ClhIeaao 

S horthand by M ai l  ��������IU!����!rfi��t lesson Free. Potts ::;horthand College, Williamsport, Pa. 

I C E  M ,,\ ( · H I S E � .  (� orliMM E n ll i neM.  U r p "'f ' l' '''' 
n l l d  Hot l l erl'il' Ill a c h i nery . THE VILTER MFG. CO., !!99 Clinton Street, Milwaukee, Wis, 

D IE  S ��:�oJr'��:: ����:lm�d�r���ei�IGlfrW�fl'{b 
32 to 38 Sauth 6th Street, BROOKLYN, N. Y. 

I �j Me (B���L��N1 Cy!A�UPtb:��'!�)� DRAUGHT I N O g; �nualfi�Eia� �t��I�tl:J 
8 month. Positions secured. 20. stamp for catalogue. B l n c k  U or. �chool, J'ntel'son ,  N' .  J .  

DEAF N E S S  & HEAD NOISES CURED b my Invisi'bleTubular Ear Cushions. WhiBpers heard. �arranted to help more cases than all similar devices 
�. HIscox onl�:���nB:'d�:��N�rY�S��:df�:b�tk�f��I:o�:FREE 

V O L :-i EY W. lUASON & CO. 
l'RICTION PULLEYS, CLUTCHES, an� ELEVATORS l'ROV I U EN (;E, It. I.  

l' J " Air  Cushion " Rubber Stamps 
� A I, W A Y S  MA KE A GOOI)  PIU II ')' . Stamp, Stencil and Seal Supplies, Wholesale and Retail. 

". _ THE RISP�;"Il�"!tJ:Hlll�:�? C O. , 

O O D E N  T A N K S .  For Railroads, Mills and Manufactories. Builders of Steel Towers and Tanks. La. Red Cypress Wood Tanks a specialty. 
W. E. CA I , D W J<: I , I ,  CO • •  

217 E. Main Street, Louisville, Ky. 

WALK I N C  M A D E  EASY 
l1e:�?,��a�:;::I�:�t��I�fd!:u¥,;;! rubber (jan be turned. Noiseless. No fatigue. Price 5Oc., postage \,-::::::x-'''--___ -"7paid, 1.1wo sizes - men's and women's. 

• CO., 88 FuHon St., New York 

S T E R EOPT I CON S .  
MAG I C  L AN T E R N S  A N D 
ACCESS O R I ES. S E N D  FOR CATALOGUE. 
TO CHAS BESELER MAKER218CENTRE ST. 

. N E.w  Y O R K . • 

S cientifi c 8!!!!! Cata l ogue 
RECENTLY PUB),I!'>HE I) .  

Our New Catalogue containlIlll: over 100 pages, IncludIng works on more than flfty different subjects. Will be mailed free to any address on application. 
�I U N N  "" C O . ,  Publishers SCIENTIFIC AMERICAN: 

361 B.·oRdway, New Y O I'I, 

., Smooth as if Ironed." Trousers are kept so by nsing the Pl'aetleRI Tl'ou!'oIf'l'S Hana-el' a n d  
t��sFO�$s�&{ �t����d�i�r�ts:a��i��a set of 6 bangers and 3 rods, which, used in conjunctIon, enables the convenient 
��Yr�u���.fse�e��cth��. 1�lf�;iral�X booklet, with testimonials and fac-simile letters of duplicate orders, mailed free on request. Sample Hanger, 750., preRaid, Sam'ple ROd 200. Ag:�nts wanted. PRACTIUAL NOVELTY 00. 425 Walnnt St. Phila. P&.. 

�gu USE G R I N DSTO N ES ?  
If so, we can supply yon. All size. 
m O ll n r e d  and 11 1 1 1 1 1 0 1 1 11 ( ., 1 1 .  always kept in stock. Remember, we make a specialtyof selecting stones for all speCial purposes. IF" Ask for catalo!1tLe. 
Th� C I,J;;VEI,A N 11 I"lTON E  C �O,  

2d Floor. Wilshire. Cleveland, O. 

Concrete and Twisted Iron f���!�,��I�:s'i.'tftyO,f a� �t::.ep�I�:yt�1Ill! In elJect-to be laundered ; when soiled reverse, then discard. 
LUXURIOUS and ECONOMICAL. Concrete Surfaces ����a�'};t���:�e�je��led) . The resemblance between these and '�TE LESC O P E: �" " ��� �����dyi�A�!n!8��t��b�i���r�:, ::�i��\�:;: CON C If KT E WA LLS bunt plumb by. easily bandlea and economical moldin� apparatus. I 

UN S I G H TL Y CR
.
A C K S prevented hy shrinkage jOints, Invlsi b1e, unohjectionable. 

fl C C · SIDEWA LK LIGH TI"l-Ransome's Monolithic-latest, cheapest, and best. 
":..�aJJ;:.. '!nd;:l::i J':;;i��7.".'1fj' ����iI. RAN31��iN�s���iJ\lrrl� ::a :,::�\�\�slri'f�;::�'t'1;'���no�:�\����. Rxv",,"WLB COLLAR Co. Boeton, 11 Franklin St.,New York .. ________ il ' RANSOME & SMITH C O . , 622 Boyleston Building, CH ICAGO . 

� C A T A L O G U E  
� w. & D . M O G E Y. 

' . - . B A Y O N N E  C I T Y N J  

© 1896 SCIENTIFIC AMERICAN, INC.



',itut ifi, !mtri,au. 
If/altham IMttches 

Made by the American Waltham 
Watch Co. are the best and most 
reliable timekeepers made in this 
or any other country. 

Ask to see the name" Riverside " or" Royal " engravet! 
(III the plates, and always the word " Waltham . "  

For sale by all retail jewelers. 
S M A L L  TOOLS FOR M A C H I N ISTS. MICROMETER CALI P ERS 

With friction attachment, adjusted to compensate for wear. 
llI'" 366 page Catalogue jree. 

BROWN & S HAR PE MFG.  CO. 
P. O .  Box 2 9 ,  Providence,  R .  I . ,  U .  S .  A .  

400,000 Pounds 
of Nickel Steel 

There's  n o  doubt about the advisabil
ity of riding a wheel-the only ques
tion now is what wheel to ride. 

Monarch 
King of Bicycles, 

represents cycle manufacture in its 
highest development. A wheel with 
which no fault can be found. 

C�i���:l�n����rt�l:h�u��;t�r���ee�d'p�g� 
wheel the Defiance is made in 8 models, 
ft�;�r��\��k� for 

M O N A R C H  
C Y C LE M FG .  C O . , 

Lake, Halsted and 
Fulton 8t8., 
CUUJAGO. 

88 Reade St., 
NEW YORK. 

To A,rcQitects and House OWilerS 
The use of Wheeler Patent Wood Fi ller on all natural interior woodwork 

insures a permanent fine finish, and leaves the wood pores perfectly transparent so that 
the full life of the wood is developed. No other wood filler is so good as the Wheeler, 
or is made of the same material. 

In painting the exterior or interior of a house, Breinig" s Lithogen Silicate 
Paint should be used. It stands where lead and oil fail, and outwears any other pltint. 
Architects and owners in their own interests, should see their specifications carried out in full, and examine bills for the articles specified before accepting work as satisfactory. References�Most of the leading architects throughout the U. S. Sole manufacturers of the above articles. 

TH E BRIDGEPORT WOOD FINISHING CO . ,  New Milford, Conn .  
New York, 240 Pearl Street. Chicago, 2 1 5  E. Lake Street. Boston, 85 Oliver Street. 

If Inventors and Manufacturers 

The $5 .00 
POCKET KODAK 

EASTMAN KODAK 00., 
Samf1e Photo and booklet 

for t'<vo 2-ant stamps. 

If you own 
a good 

HORSE 
AND 

R O C H E ST E R, N.  Y. 

Having new articles of merit to place on tbe market 
:m ���;;;�redc��ldr�t��g{;��rl.r��O�o�fsfJ'e"j�Jgii�� they CARRIAGE 
The Elastic '1'ip Co., 46 Market St., San Francisco, Cal. you will be J ESSO P'S ST E E LTHB\�\RY 

F O R  T O O L S ,  S AW S  E. TC.  
WI;!! J E S SOP '" S O N S  t.: �  9 1  JOHN S T.  N E W  YORK 

BALL BEARING AXLES AND RUB-ber r.I' ires .-A paper read before t h e  Carriag-e Bui lders '  National Convent ion. Philadelphia. October, 1894, showing the advantage to be der i ved from the use of bal l  bearings and pneumatic tires in road vehicles. Contamed t o  SCI E N T I FIC A l\I EIUCA N S LT P P L F. M F.NT. No. 
I �ll.��w��i�I���. cents. fro be had at this office and from 

interested 
in our 
B E L L O DO M E T E R  
It will tell you honestly how many miles you drive, and announce each mile by stroke of a bell. Keeps a 

���rgefr{�:r ��l;����r��:� �ejri��wa�����d�VrT�:' by mail, $5.00. In ordering Bend height of rear wheel. 
lIT" Write jor Descriptive Circu.lar. 

Davis.  Stebbens & Co.,  33 S u d b u ry St . ,  Boston,  Mass. 

That is the amount of 
this wonderful metal, 
drawn into tubing in our 
own mills, that has gone 
into Columbia Bicycles 
in the past year and 
half. Its use is what 
m a k e s  Columbias so 
strong and light. No 
such material in other 
machines. Reserved ex· 
clusively for 

�� /Jf THE ACKNOWLEDGED 
� .�.t."t. � 

Standard of the World 
$100 
to all alike. 

Columblas in construction and 
quality are in a class by themselves. 

Pope M s n uf11lct u r i n K  CO. 
HARTFO R D, CO N N .  ., 

The Name " H U NTER " • • •  ., ; 

PERFECT 
PULVE RI ZER 

Of All  Refractory Substances i never was put on anything

. 

that wasn't first-class. i That name bas stood for simple, pJain, unvarnished integrity. and hence it is put On the . . .  
• • H U N T E R  CYC L E S  llI'" Send jor Catalogue. 

Is the " Criffi n M i l l ," whose first cost, wear, and operating ex
pense is much less than stamp m ills, and which yields a larger product 
at less cost than any other mill, with perfect success in every instance • 

It will work by either the wet or dry process, and deliver a uni
formly sized finish ed product of from 30 to 350 M esh, with equal facility. 
Its capacity is 3 to 4 tons per hour on Phosphate Rock, I Yz to 2 tons per 

hour on Portland Cem ent, Quartz Ores, etc.  
I.':.�� 

:� I , I , 
! 
l 
! 1 -

The 
American 
Bel l Telephone 
Com pany, 

I25 Milk Street, 
Boston, Mass. 

Thi s Com pan y own s Letters
Patent '" 0 4 6 3 , 5 6 9 ,  g ranted 
to E m i lc B e rli n e r  � oy e m -
b e r  I / , 1 8 9 1 ,  f o r  a c o m h i n ed 

T e l eg-ra r h  a n n  T c l ep h n n e, 

coy c r i n g  a l l  forms o f 
M i c ro p h o ne T ra n smit ters 

o r  contact T e l ephon es. 

L�-_-__ �_--______________ ---_---_---_--,,--,,- . - - '  

Gas and Gasol ine Stationary Engines 
CASO L I N E  TRACTION E NC I N E S 

COMB INED ENG INES AND P U M P S  
CASOL I N E  P O R T A B L E  E N C I N E S  

U S E 0 ANY PLAC E .  
BY ANY O N E .  

. F O R  A N Y  P U R POSE.  
C H A R T E R C A S  E N C I N E  C O. ,  

P .  O .  Box 1 4 8 ,  ST E R L I N G ,  I L L .  

AGENTS WANTED FoR FINE TOOLS IN EVrRYSHOP, 
" CAT;.'l'�T��R U.H.BESLY & (;0. 'AND AGENCY. CHICAGO, I LL.U.S.A.-
THE BICYCLE : ITS INFLUENCE IN Health and Di8eaFle .-Bv G. M.  Hammond .  M . D .  A val. uable and i nterest. i I lg- p�lper in which the �ub.iect is exhaust ivelv treated trom the fo l lowing 8tand poin t 8 : L 'J.lhe nse o·f the cycle by persons i ll hea l t.h. :.!. '1'he use of the cvcle by  person �  ct h .ea�ed . Contamed i n  8 f 1 F.:-;TT F I C  
A l\I E iu C A N  � r p P L E l\ I K�T, No. 1 O O'..! . Price 10 cents� To be had at this office and from all newsdealers. 

®I<JYCLES.$�5 
00 yOU 

• PLAY 
CARDS ? 

____ AMERICA'S FA VOlUTES. 
Are Buill in the Largest and Best Equipped Factory on Earth. 

Send ten cents 
in stamps for 
a pair of our 

new 

OAME 
COUNTERS Our unequaled facilities enable us to supply better bicycles for less money 

than other makers can afford to market an inferior production, hence in pur- I N DI AN A 
chasing a Waverley there is a clear saving of $15,00 or more. A higher grade BICYCLE CO. 

INDIANA BICYCLE CO. ,  Indianapolis, Ind. Ind, 
bicycle, it is impossible to produce. Our catalogue explains all. Send for it. Indianapolis. I -- lM PRonMENT THE ORDER OF THE AGE. , ,  ______ IIIL :, 

»; '>;""'�", "{fhree New Model 

Smith Premier Typewriters :  
----- N os. 2 ,  3 A N D  4 

H A VE YOU EXA MINED THEM ? 
Many I m p rovements Heretofore Overlooked by Other Manulacturera. 

Address THE SMITH PR E M I E R  TYPEWR ITER C O M PANY, Syracuse, N. y" U. S. A. 
BRANCH OFFICES IN TWENTy- N I N E  PRINCIPAL CITIES IN THE U N I :rED STATES. 

At 

on application to 

I P ·  BICYCleS, W :1.tcbes GUI'S, BuggiE'S H:lrness, rIC �  Sf'WlDg :\!acbiDE'!l Org:ms Pbnos SaJe!l,Tools 

4 Scai es of  all v ,rieties and 1 0011 ot)ler artICles 
Li'its iree CHICAGO SCALE CO  . Chicago 1 1 1 .  

HARTFORD Sin g le-Tube 
Tires are the standard sin

gle - tubes. Their success has 
caused a host of imitations. 
But who will have imitations 
when he can have the genuine ? 

IF IT'S A HARTFORD TIRE IT'S RIGHT. 
The Hartford Rubber Works Co. 

HARTFORD, CONN. 
New York Chicago. 
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