
A WEEKLY JOURNAL OF PRACTICAL INFORMATION,ART, .sCIENCE, MECHANICS" CHEMISTRY, AND M.ANUFACTURES. 
Vol. LV.--No. 10.] [lIEW SERIES.] NEW YORK, SEPTEMBER 4, 1886. 

HOLDERS.-[See page 146.] 

["rice 10 Cent •• $3.00 per ·�ear. 

© 1886 SCIENTIFIC AMERICAN, INC



144 

'titutifit . 
�mttitau. 

ES'L'ABLISHED 1845. 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BRO.i\.DWAY, NEW YORK. 
O. D. MUNN. A. E. BEACH. 

'rERMS FOR 'rUE SCIENTIFIC AMERICAN . One copy, one year, postRj!'e included ..... ...... .............. ...... . .. 83 00 One copy, six months, postage included ......... ....... .......... ....... 1 :;0 

(Jluh ... -one extra copy of THE SCIENTIFIC AMJl:RlCAN will be supplied gratis for every club of five subscribers at $3.00 eachi additional copies at. same proportionate ra.te. Postage prepaid. 
R�i}�� &oC��,O�jf�����w�����r���e�f ��iTi�Street, New York. 

The Sclentlftc A.lDericRn Su pplement 
10 a distinct paper from the SCIENTIFIO AMJl:RICAN. THE SUPPLEMENT is issued weekly. Every number contains 16 octavo pages. uniform in size with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT, $5.00 a year, postage paid, to subscribers. Single copies, 10 cents. Sold by all newsdealers tkroughout the country. 

t:",nhlued ltate".-'l'he SCIENTIFIC AMERICAN and SUPPLEMENT will be sent for one year, postage free, on receipt of seven aollaf'8. Both 
Pf}F��ss���s����dici���iti�1�e��·:f�?����:T �;d��j�i�ress money order, or 
�����:se��,&w·& CO., 361 Broadway, corner of Franklin Street, New York. 

Sclentlftc AlDertcRn Export Edition. 

od1�t!i.��!�:I�r:ge !�Eo�\1�N E���o�t!�!�O�o�t:i�:g:b�� sg!�ng�n���� lar"e quarto pages. profusely illustrated, embracinl(: (1.) Mo.t of the plates andp�es of the'four preceding weekly issues of the SCIENTIFIC AMERI-
���cl:l.t�r�ge,sP���d������;!�F�g a:�n;:����:r:�f�r��b�/2�o?t�:: 'l'erms for Export Edition. $5.00 a year, sent prepaid to any part of the world. Single copies, 50 cents. rJr' Manufacturers and other:s who desire to secure foreign tra�e may have large and handsomely dIsplayed announcements published in this edition at a very moderate cost. �'he SCIBNTIFIC AMERICAN Export Edition has a larJi(e guaranteed circulation in sll commercial places throughout the world. Address MUNN 
& CO., 361 Broadway, corner of Franklin Street, New York. 

NEW YORK, SATURDAY, SEPTEMBER 4, 1886. 

Content •• (Illustrated articles are marked with an asterisk.) Alcohol from turpentine .......... 152 Locomotives, sod .......... ....... 154 
t���i��rX�[oCiaiioii' ·fo;.· iiie 149 LOocl�r:.�.:������ ��. � �����t.i�� 151 Advancement of Science, Lubricant for brass work ........ . 151 some papers read before the .. 154 Machinery, what it does .......... 15H Birds, soaring ..... ................ 154 Milk cooler that excludes the air*147 Business and personaL ....... .... 155 Minneapolis Exhibition. machin-ell-De that can be uB�d as a ),tun"" .. 153 ery of, Mrs. Cleveland starts. 145 Car�'o�a;�'f'g�' :�f��:ri��l�t.��l� 148 Na't�le �o�����e�'rs������:. �.�. 150 Clarifying Cider, ale, beer, and Oil can with wick tube besides a similar liquids .. ............ .... 149 nozzle .... .. ; .................... 147 
g�rii�'. ��;:'xt�J�roi;or::.:::::::::: U� ���1��sra��1�S��t��������.�,��:::: m Condenser, Burfacet,. Benson's* ... 14" Pile driver, traveling* .... " ....... 147 Conplings, open ana close . ....... 1M Quadrupeds, smaU, skinning ...... 151 DUfusion applied to cider making 148 Il.iver and harbor improvements. 154 Drier "'Hercules," Worrell's· .... 14:9 Social waste of great cities ....... 154 Experiment with sand and lyco- Sound, experiments in* • . . . . . . . . .  151 podium on metallic Chladni Stannous chloride as a dlslnfect-
Frer��te;rak;;iesiB·at:BiiriingtoD; 151 ste::i�g 'g;i�r, temPo',:;;r;;.:::::::: lt� 
�aslg��e;..:· iilrmln�ii .. m.; ·great·. 145 1:���.d;:trr���·etIio'd ·of*:·:.:::::: H� 143, 14-6 Torpedoes, steam launch ancbor-Gss meter, ... wanted ............. 141 mg" ..

.
... ...... ....... . . .. .. .. 150 Glass Bohemian. how colored ... 141 Urinary calcu1i, solvent of, new. 153 · Grindstones. scoring of ....... .... 144 Vessels, steering device for, 

Gun, walking SLick* ................ lJ),'i Swan's* .... . .. . . .. . .. .......... 152 ,Hole. large, to stop with putty ... 152 Wagon tires. me.thod of settmg Impossible. th<l... .... ... ... . ..... 148- without boatmg* .............. 14� Inventions,' agricultural. .. ....... 155 War steamer protected against InventioDS , eD'l"ineering .... ...... 155 torpedoes* .................. ,' ... 150 · lnventions, index or .............. 155 Water suppl.y of New York CIty. 14! 
1 n ventions. mechamcal. .......... 155 Wells, artesian. in Denver ........ HI 
Jar. fruit, fitted with air pump •. , 14� Wheel, iml!rOVedhR,?hrer's' ..... H9 I"hlht on colors, influence of ..... 146 Woodworkmg ex: ibit In the Na-Locomotlveheadllghts ............ 153 tlonal Mus�um .. _ ... ............ 152 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT '-.-

THE WATER SUPPLY OF NEW YORK CITY. 
In the SCIENTIFIC AMERICAN SUPPLEMENT of the 

present week (No. 557), we print an exhaustive re
view of the plans for the future water supply of 
this city, from the pen of Mr. R. D. A. Parrott. The 
Quaker Bridge dam project is discussed very fully on 
the basis of ascertained facts. The conchisions 
reached are anything but favorable to the city's pros
pects. 

The Quaker Bridge dam valley seems, from the con
figuration of the land, quite unfit for the purpose of 
a reservoir. It has a very slight slope, only twelve feet 
to the mile. When the dam is overflowing, compara
tively little harm may be anticipated from it. But, 
unfortunately, the records of the past ten years prove 
that overflowing will be an abnormal state of things, 
and will only occur during four months of the year. 
For the remaining eight months, the storage plU8 the 
flow into the reservoir will be drawn upon. This will 
occasion fluctuations in the level; and when it is re
membered that twelve feet fall of water will expose a 
riparian area a mile in width of mud, the !llalari�
generating capacities will be obvious. It is quite 
within the possibilities that nearly three thousand 
acres of bottom :llay be exposed. 

This injurious feature does not only affect the coun
try,inhabitants, the.city is also threatened. Eventually, 
by its increase of 800 inhabitants a week, the region 
near the dam will be populated, and its evil influences 
may spread south and east over future thickly settled 
streets of the city. The recent injury to contiguous 
property, due to the lowering of the waters of Lake 
Mahopac, shows what harm exposed lake or pond bot-
toms may do. . 

. For eight months, all the water of the shed will be 
impounded by the dam, and delivered to New York. 
An the filth of this area is to be drawn into a great 
pond, and without any purification by aeration is to 
be husbanded until delivered more or less diluted to 
the aqueduct. If sanitary science teaches anything, 
it does affirm that pond water is the worst of natural 
water supplies, and that a river by aeration due to 
its flow purifies itself. In the proposed reservoir, we 
have an exaggeratfld pond, in which no aeration is 
possible, and one that by its emanations threatens 
injury to those near it, and by its water may affect 
a whole city. 

Pumping, as executed in this city by private indi
viduals, represents a great deal of work, or its equiva
lent, .lllon�y. But New YQrkers are proverbially pa
tient, and now seem resigned to await the completion 
of the new dam to secure a flow of water in the upper 
floors of their buildings. But Mr. Parrott points out 
that the bottom of the Quaker Bridge dam is only 
seventy feet above tide water, and that little or no 
amelioration is to be expected from it. In the dry 
goods district, from one hundred to one hundred and 
fifty millions of dollars' worth of property are unin-N <> . 5a7. sured, as the risks will not be taken. When the 
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from the paper we have considered. The subject of 
expense is taken full cognizance of, but should be the' 
last thing thought of. .The health and safety of New 
York, and the encouragement of its manufacturing in
terests, rise Jilaramount to any possible expenditure. 

.. 'I'" 
SCORING OF GRINDSTONES. 

The following item i� a recent one, but it is not a 
new fact : 

. 

" An improvement in the driving of grindstones and 
emery wheels is that by which the wheel is given a re� 
ciprocating lateral motion in addition to its rotation. 
Every one has noticed the advantage of moving a tool 
froUl side to side on a grindstone, so as to equalize the 
attrition on the different parts of the edge. It  has now 
been found that by making the grindstone move later
ally, and keeping the tool still, a more perfect result is 
attained, while the detached particles of steel have an 
opportunity to drop off the grindstone instead of being 
crushed into it, and the wear of the stone and the 
heating of the tool are both greatly diminished. " 

In file-making establishments the lateral movementof 
the grindstone is a necessity, else the file blanks would 
speedily cut the stone into annular channels. In some 
machine shops, also, provision is made for the same 
movement. But if this sideways movement is abso· 
lutely reciprocal, the stone will be scored as surely as though there was no movement sideways, only. the 
scores will be curved instead of straight. For instance, 
suppose the shaft of the grindstone has end play 
enough on its journals to allow of a lateral motion of 
one inch, and a cam is fixed on the shaft with that 
amount of throw, a stationary guide on which the cam 
works to be secured to the frame. It is evident that, 
when the stone has made one revolution, its periphery 
will be, in relation to a fixed line on the frame, in ex
actly the same place as when it started; and, in conse
quence, if a scoring point was held against the face of 
the stone, it would make a cut one inch sideways ou t 
of a direct line, but meeting, to make a continuous ring, 
precisely as though the stone had no sideway motion. 

In order to prevent this continuous and uniform 
action, the lateral movement, in relation to the'revolu� 
tion of the stone, must be continually changing. For 
this purpose, the driving belt should be on a pulley on. 
a short countershaft, on which is also a gear wheel 
that meshes with another on the shaft of the grind
stone. This countershaft is to be attached by boxes to 
the grindstone franie. T� gear on the gr.ind8t<?�r 
shaft should be wide enou� on the face to allow the 
lateral movement of the stone without unmeshing the 
teeth of the gears. The cam is fixed to the grindstone 
shaft, and may have its throw either as a raised· strip Or 
as a score, to be guided by a holder fixed to the frame; 
but if the gears have even numbers of teeth-numbers 
divisible by each other-the uniform scoring cannotb!3 
avoided. So, one gear should have an odd tooth �" a 
hunting tooth, "  as it is sometimes called-which will in
sure perpetual change. Thus, if the two gears had re
spectively 40 teeth and 80 teeth, there would be uni
formity of throw ; but with 39 teeth and 80 teeth, or 
with 41 teeth and 80 teeth, uniformity would be impo'liI
sible. Half an inch is enough of lateral movement to 
the stone, and the relative sizes of gears are immaterial, 
so long as their disproportion in number of teet.h is ob
served. ....... 

PHOTCjg:RAPHIC NOTES. 

A Miniatu1'e Pape"amem.-We have several times 
alluded to the fact that it was possible to obtain 
fair n egatives by arranging a sensitive dry plate in one 
end of a suitable box, while in the center of the oppo
site end was a fine needle hole through a thin piece 
of metal attached to the outer surface of the box. 
Practically this idea has just been carried ont ill a 
small camera recently put upon the market, whicp, 
for its compactness, simplicity, and novelty, will be 
likely to lead a great many, young and old, into taking 
up photography as a pastime. 

The camera bellows is nothing more than a heavy 
brown-black paper box made in two folds, the whOle 
when fully extended measuring about three inches. The 
front portion of the paper bellows is pasted ov�r the 
edges of a rigid sheet of straw board, cut to the size of t�e 
sensitive plate, thereby forming the camera front , a�d 
in the center of this is an aperture about a' quarter.of 
an inch diameter, covered by a film of ruby.andgreen 
colored isinglass, pasted on the inner face of the front. 
A minute nfledle hole is punctured through the center 
of the thin isinglass which forms the lens. The' aper
ture is closed on the outside by a gummed paper flap. 
Cemented to another straw board, forming the back of 
the camera, is the sensitive dry plate. The back por
tion of the paper bellows is then pasted ove� the back 
of the camera the same as the f'ont. We then have a 
light-tight paper box, the front provided with a pin 
hole and the back with a sensitive plate. . 

When the folds of the paper bellows are pressed in
ward, making the front and back come together, the 
thickness of the package does not exceed half an incb, 
and measures 3).4 by 4).4. An angle of 100° is inciuded 
in the picture, and the focus is 3 inches. It will oe 
seen that its compactness lIlakes it very handy tQ 
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carry. Several cameras can thi.lS be readily "taken in the chromic oxide" into soliIble sulphate, and; at the 
one's pocket, since they occupy scarcely any more same time, coagulates the albumen of the black parts. 
space than the sensitive dry plate itself. After further washing in three or four changes of 

In making an exposure, the bellows is extended, and water, the ground becomes almost white. 
the miniature box is set upon a post, chair, or any con- One difficulty to be noted about this process is that 
venient support, the front being turned" toward the it is very hard to obtain absolutely pure whites-the 
object to be taken. The small wafer of paper covering ground is likely to be more or less slightly tinted. On 
the aperture is turned down and an exposure of from the other hand, the prints are very clear, the lines 
one to two minutes is given, according to the light. standing out bold and plain. The process is also very 
Upon its complet.ion, the wafer cap is turned back simple and quick, and is valuable in case one has but 
over the aperture, and the box compressed into its little time to spare. 
original compact form. The plate may be thus packed The glaze of the albumen may be destroyed by plac
away for future development. If it is to be de vel- iog the print for ten 01' fifteen minutes ill a solution 
oped at once, the box is removed to the dark room, and of caustic soda, followed by careful washing. If the 
the back end carrying the sensitive plate is cut off exposure is too short, negatives will be obtained in
with a knife. The plate is next easily separated from stead of positives. 
its paper backing and can be developed in the usual Direct positives of landscapes strongly illuminated 

.T 

The Westinghouse surpassed all the other competi
tors in the completeness of the preparations, the per
fection of its equipment, and the familiarity of its 
representatives wit,h their duties. Those upon whom 
devolved the handling of the brakes had an invaluable 
practice in all that was required to bring out the full 
efficiency of the system in all the tests. While it is be
lieved that no train of 50 cars, each loaded with 20 tons, 
had ever before been handled with this brake, it is in 
extended use on the freight equipment of many roads" 
and long and heavy trains are being handled with it 
every day down the grades of the great mountain and 
Pacific coast lines. Its representatives, when they be
gan th,e tests, knew fairly well from actual experience 
what the system could be depended on to accom
plish. 

The Eames vacuum brake entered the contest handi-
manner with potash and pyro. by the sun may be obtained" in the camera with ex- capped in more than one respect. It had never been 

The peculiar advantages are that with each plate is posures varying from thirty to forty-five minutes. operated on a train of even 25 cars in regular service. 
furnished its own camera, so that both are always _ 4 • I • Those who handled it had had but slight opportunity 
ready for immediate use. No focusing or adjusting is The Frei"ht Brake Tests at Bnrl1ngton, Iowa. to learn those niceties of management by which the 
required. The tests of freight train brakes, undertaken by the difference between a good stop and a bad one is caused. 

It is expected that the novice will take the plate after special committee on that subject of the Master Car The cars which this company brought to the trials 
exposure to a professional photographer for develop- Builders' Association, began at Burlington, Ia., July were in some respects inferior to those of the other com
ment and the finishing up of prints. The low price at 13. They continued through three weeks, and are now petitors, especially as regards the draw-bar rigging. 
which the camera is sold complete, ready for use, puts completed. Of the five cwmpanies which brought their Doubt as to the possibility of controlling loaded 
it within the reach of everybody, and we expect it will trains to engage in the contest, viz., the American, trains of 50 cars with continuous brakes need no longer 
be the means of educating many who will eventually Eames, Rote, 'Vestinghouse, and Widdifield & Button, exi!lt. When, on the morning of July 24, the Westing
take up the practice of the art with more expensive the Rote has practically not entered into the contest at hoiIse train of 50 cars, each with a 20 ton load, thun
apparatus. all. Preliminary trials on the ground convinced the dered along the course, and swept down the 55 ft. 

Rep1'oduction of Drawings direct with Black Lines on managers of this company that changes would have to grade, making each stop smoothly, in short distances 
a White Background.-M. Poitevin is said to have been be made in the apparatus before it could accomplish and practically without shock, the fact that such 
the first to give the details of a pr,ical process for what they had expected of it. trains can be handled by continuous brakes in all the 
the reproduction directly, without th. iutervention of The Widdifield & Button representatives entered exigencies of service was shown for the first time, but 
a negative, of drawings, maps, positives, etc. Pellet into the trial with 25-car trains, but the records made it was shown conclusively. The same fact was demon
next devised the procel>s of making blue lines in a white by them on the first 50-car train test in which they strated by the Eames vacuum train, whtch in similar 
ground. A French officer, Lieut.-Col. De Saint-Florent, took part were not encouraging, and they undertook circumstances made in these runs records which fully 
has lately published in the Bulletin de la Societe, no others. This brake, like the others of the buffer satisfy all those who are identified with it or interested 
which we find translated in the Photo. News, an account class, as stated below, failed to hold evenly on the in its success. 
of some improvements he has made in these processes, wheels during stops, and showed a lack of power on Yet it should be said that it is very doubtful whether 
accompanied by several useful details. the grade. the brakes on the rear third of a 50-car train, in either 

'1'he first method he speaks of is what is called the The AJWlrican Brake Company pluckily took its of the two systems, exert much effective retarding 
powder process, where the positive is reproduced by the turns on the programme with 25 and 50-car trains, but force. Although the gauges on the last car always in
use of inert powders. every run, especially with long trains, showed that dicated nearly as much air or vacuum pressure as those 

The paper employed is sensitized on a bath of bi- there were imperfections to be overcome before the at the front end, and showed that the brakes were on 
chromate of potash. brake would be satisfactorily adapted to all conditions in from 10 to 14 seconds, other facts lead to the belief 

If albumenized paper is used, it must be laid back of railway freight traffic. It must be added that these that the stops were made before the rear brakes were 
down upon a saturated solution of bichromate of imperfections seemed to be common to all the inde- effectively applied. It was certainly shown that 50-car 
potash. If plain paper is employed, it should first be pendent brakes. With trains of 25 cars, and still more trains could be well handled if the brakes were cut out., 
coated with a weak solut\jm of gelatine and water, and with those of 50 cars, the effort to hold the trains to a of the last 20 cars. 
when dry sensitized face downwatd upon a solution of moderate speAd on a down grade was a practical The general facts established by the tests, as regards 
48 grains of bichromate to one ounce of water. failure. In a run of this kind with the American brake, the systems taking part in them, may be summarized 

If the sheet is large, the solution may be applied in an attempt to hold the train to a speed of 15 miles as follows: 
with a badger brush. per hour, down the 55 ft. grade, there was a constant 1. Continuous brakes, operated by air, can be ap-

The paperis next dried in the shade, and exposed in succession of shocks and lurches, much too severe for plied to and released from the wheels of trains of 50 
a printing frame behind the picture or drawing to be stock trains. cars with all the promptness required in the service. 
copied. The drawing should be specially prepared The buffer brakes clearly failed to exert sufficient 2. Brakes operated by compression" of the draw-bar 
with IBdian ink having mixed with it a little chrome braking power on the down grade. The indications may be used with a good degree of success upon trains 
yellow. The back of the sensitized albumen "heet is are that the retarding force exerted by the locomotive not exceeding 25 cars, if handled intelligently. To be 
now placed in c&ntact with the face of the drawing, and with its driver and tender brakes was very considerable used on long trains, some device must be contrived by 
an exposure made to the sun in the usual way. For on level track, and that the comparative absence of which the brakes will be steadily held to the wheels 

" ordinary tracing linen or thin drawing paper, from this help on the grade greatly increased the distance during thA whole stop. 
three to six minutes will suffice; for an architectural of the stop. If our railways had no grades, or only 3. In running down grades, the buffer brakes do not 
design on thick paper, from twenty to twenty-five slight ones, the task of producing a satisfactory show retarding power relatively proportioned to that 
minutes. buffer brake would be a much easier one than it now which they exhibit on level track, or to that shown by 

In case engraving!" on thick paper are to be copied, is. The American brake certainly made a very good the continuous brakes on down grades. 
the printed side should be laid in contact with the showing in the first three stops of several of the service 4. The comparatively gradual putting on of the full 
front or glossy side of the sensitized sheet, and an ex- tests, in spite of the intermittent action of the brakes power of continuous brakes in what are called" ser
posure of fro III ten to fifteen mitputes given. It is well above referred to, and it is not impossible that the vice" stops is sufficient to meet all or nearly all the 

"'to use a special photometer, to determine accurately well-known ingenuity of its mechanical superintendent exigencies of service. The records show that these 
the right exposures. When taken from the frame, the may make it successful. stops, or, at least, many of them, II,re made in just 
print should be washed a few moments in ordinary It appears that the irrepressible" coupler question" about the sallle distance as the corresponding .. emer
water containing a few drops of ammonia, then dried is an important element in the brake problem. There gency" stops, while the injurious shocks which accom
in the air. If albumen paper is employed, its EUrface seems to be no doubt that the shocks of which we have pany the latter are avoided if the brakes are applied 
will present a curious condition. The under side of the sppken are largely caused by the cumulative effect of with a fair degree of skill. 
albumen fiber, in contact with the paper, will be found the slack, as the cars are bunched during a stop. In 5. The proper handling of long freight trains with 
to be slightly coagulated by the bichromate of potash the case of buffer brake systems, wh�n the cars corne either continuous or buffer brakes requires a coupling 
where the light acted upon it. The reduction by light. up against each other as the brakes take effect" from device which shall largely decrease the amount of 
of the chromic salt has rendered the portions of the the front of the train toward the rear, the result is the slack caused by the use of the ordinary link and pin. 
surface not protected by the lines of the drawing im- releasing of the brakes on the forward portion of the This proposition is, perhaps, not absolutely established 
pervious to water. train, which then forges ahead until another compres- by the tests, but its truth is certainly indicated.-

In case the exposure has been too short, or ammoni- sion of the draw-bars again sets them. This alternate Railway Mastel' Mechanic. 
acal albumen used in the preparation of the paper, or slacking and st(l,rting forward would sometimes occur 
if too much water has been added to the ammonia hath, a number of times in a single stop, giving a continuous 
the albumen surface will not be totally impervious to succession of shocks. With continuous brakes there Mrs. Cleveland, In the Adirondacks, Starts the Ma· 
water. It is necessary that these precautions be care- was usually but one bunching of cars, and consequently chlnery of'the Minneapolis Exhibition. 

fully observed. one shock, though sometimes there would be a second The opening of the industrial exhibition at Minne-
'1'he portions protected by the black lines will, even one, far more severe'than the first. Tests made with apolis, Minn., Aug. 23, was made somewhat memorable 

if the albumen is slightly coagulated by the bichro- trains so coupled as to reduce the slack to a minimum by the fact that the machinery was set in motion by 
mate, be quite permeable to water. In the water bath showed a large decrease of shocks, thus scoring the President's wife from Upper Saranac Lake. in the 
the albumen thus protected will swell up quite per- a point" for the hook couplers. It is not impossible Adirondacks. All the other arrangements for the pur
ceptibly. that much of the imperfection in the working of the" pose having .n previously made, direct telegraphic 

The print is now dried between blotting pads, when buffer brakes may disa.ppear if slack can be eliminated communication was established between the exhibition 
it will be observed that the whites alone, that is, the from long and heavy freight trains. The extent to building and the Minneapolis office of the Western 
parts corresponding to the blacks to be reproduced, will which draw-bars can be compressed also appears to be Union Company, thence through Chicago, Cleveland, 
possess an adhesive property, and retain the black or an item of some importance. There were indications and New York city, with the country stopping place 
auy other inert color that may be applied, whether by that the trains whose draw-bars were capable of only of the President's party, When, upon a given signal 
means of a dabber of cotton or a pointed pencil of slight compression did not show as severe shocks as that the circuit was open the whole distance, Mrs. 
cuttlefish bone. The surface is then cleared with a did those which permitted more variation in the space Cleveland pressed a button which set·the wheels turn
new dabber till the print is as free as possible from the between the cars. ing in the exhibition, over a thousand miles distant. 
black The Westinghouse air brake and the Eames vaCllum The opening of the exhibition was a great success, the 

'1'he sheet is next immersed briefly in a ten per cent brake were the only continuous brake systems entered ceremonies being participated in by enthusiastic 
solution of sulphuric acid and water, which tr&n8fQrU18 fOf the WIltS. crowds. 
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BIR:arINGHAM CORPORATION GAS HOLDERS. 

These gas holders, the largest in the world, are made 
in three sections. The three sections telescope into 
each other, the lower one being the largest: 

The upper section is 230 ft. in diameter. Its sides are 
50 ft. high. The crown that covers it in rises 20 ft. in 
the center, giving a total height of 70 ft. for the section. 
The main part of its plates are of No.9 iron, with 1% in. 
laps, secured by five-sixteenth inch rivets. The crown 
is untrussed. 

The stiffness of the crown of the Birmingham holders 
is secured, apart from the inherent strength of the or
dinary plates as pressed upward by the gas, by the. use 
of a sort of half box girder running around the upper 
curb. It is composed of two principal members. Around 
the upper sides of the section, and taking the place of 
the regular side sheets, a row of vertical steel plates, 
14 in. wide, % in. thick, each about 27 ft. 9 in. long, are 
carried and secured to each other by butt joints, strap
ped and double riveted, the straps coming inside the 
holder. This constitutes one member. The first row 
of crown sheets are of similar steel, 3 ft. wide, and also 
butted and strapped, forming the second or hori
zontal member. A special obtuse angle iron, 6" X 6" 
X %", is carried around the curb, and these two sets of 
plates are riveted to it, one set on top and one on the 
side. Then within the holder fifty-two bracket plates, 
of % in. iron, are riveted within the angle. This, it 
will be seen, represents a circle of a half box girder, 
14" X 36" X %", with re-enforcing brackets. 

All the butt joints here and throughout the holder 
are planed so as to fit accurately. The top sheets are 
arranged in circles with radial joints. The side plates 
are of No. 10 iron, except the lower two courses, which 
are )4 in. in thickness. The arrangements adopted for 
the roller frames are of much interest. 

In the drawing, one of the roller frames is shown in 
. position, secured to the upper curb. It rests on the 

row of steel plates already described as constituting 
the horizontal member of the box girder. The double 
riveting of the butt joint, and the double line of rivet
ing attaching the plates to the angle iron, are also 
shown. The general construction and bracing needs 
little description. Three rollers are carried by each 
frame. One is the radial roller in use in England and 
America universally. The other two are the French 
tangential rollers. For guide rail, an H-beam or joist 
iron is used. The tangential rollers work on the flat 
surfaces; the radial roller works in one of the chan

.nels. 
Screws are provided f()r adjusting the rollers accu

rately·to their work. The radial roller is 2 ft. in di
ameter; the others, 18 in. There are twenty-six such 
carriages, or roller frames, on the top curb of each 
holder. 

It is calculated that by this combination of rollers the 
pressure due to wind from any given direction is support
ed by and divided among three-q uarters of the guide rails 
and c()}umns-a very superior distribution of strength. 
At the bottom of the sec-
tion a cup is formed by bend_ 
ing a seven-sixteenth inch 
sheet into a U-shape. This 
is known as Piggot's form, 
being due to Mr. George 
Piggot, who introduced 
it in 1862. 
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tangential rollers are attachedtotlle upper curb of is,8'3 inches. As iron is of about seven times the 
each section. Thus there is a total of seventy-eight specific gravity of water, if all the iron in one holder, 
carriages in each holder. For upper and lower sheets exclusive of the frame, were melted into a disk of the 
%:: inch plates were used on both lower and inter- diameter of the outer section, it would be about one 
mediate sections. The rest of the sheets are No. 10 inch in thickness (more exactly 1'15 inch), and would 
gauge. The bottom curb is an incomplete or three- weigh about 1,000 tons. Including the guide frames, 
sided box girder, with two 9 inch horizontal plates con- 3.250 tons of iron were used in both the structures. 
nected by a 24 inch channel bar, all nine-sixteenths inch Each one holds about one hundred tons of gas, that 
in thickness. The bottom guide rollers work within exerts about the same. lifting power, in virtue of its 
this space. All the rollers turn on steel pins. buoyancy. 

The frame is next to be spoken of. In this we recog- Comparing one of these holders with the Great 
nize an integral structure, not a mere collection of Eastern, it will be found to have about double the 
columns held together by girders from top to top. capacity of the including parallelopipedon of the great 

ROLLER FRAME AND GUIDE RAIL. 

Each frame consists of twenty-six upright members. 
Each member is composed of three hollow beams, each 
made up of four flanged segments, that fo�m, when 
united, a hollow cylinder. They are spaced at the base 
five feet apart from center to center, and come together 
at the top. The inner beam is vertical, and carries the 
H-beam against which the rollers work. The two outer 
beams slope inward and meet it at the top. This series 
of three beams, each 12 inches in diameter, is braced 
and tied by cast iron struts and cross bracing. Each set 
constitutes a vertical member of the frame. 

These series or members are connected by 8 in. X 5 in. 
H-beams, placed horizontally and crossing each other. 
A system of cross latticework is carried from top to 
bottom around the outside of the frame. The bars 
composing it at the bottom courses are 9 in. by % in., 
diminishing to half that width at the top. A six by 
five inch H-beam is fastened in an accurately perpen
dicular position to the front column of each group, to 
act as' guide rail for the rollers, as alrflady described. 

vessel. The' holding capacity, if calculated in cubic 
feet of water, is about four times the displacement of 
the vessel, or 100,000 tons. Including a water surface 
236 feet in diameter, and a clear height of over 150 feet, 
it will be seen that a large vessel could be comfortably 
docked within it. 

.. , 0'" 

Influence oC Light on Colors. 

Dr. John Percy says: 
" I have drawings made by myself about fifty-seven 

years ago, in which the gray was made of indigo and 
Indian red. They have been kept in the dark ever 
since, and, so far as 1 can observe, no change has taken 
place. On the other hand, I have seen hundreds of 
drawings in which the grays used were the same, but 
from which the indigo has wholly disappeared i� con
sequence of long continued exposure to solar light. It 
would not be difficult to make a large exhibition oi 
faded drawings of such men, for example, as Francis 
Nicholson, Cop1M' Fielding, and De Wint. This sub
ject of the du�ility of pigments with reference to 
water color drawing has engaged my special attention 
for more than twenty years, and some day, perhaps, I 
may communicate the results even at the risk of excit
ing the ire of some persons. Certain colors resist light, 
and others do not. My collection contains about 1,600 
drawings, almost wholly of the early English school, 
and the work of about 700 different artists, so that I 
can speak with some experience on the subject. 
Facts as to the durability or non-durability of water 
color drawings are abundant and amply sufficient to 
set tie the question. But in order to explain the chemi
cal changes induced by light, long and very accurate 
investigation will be required by men thoroughly com
petent for the work. 

"I will mention one curious circumstance, not so 
generally known, I think, as � deserves. It is imagined 
by some persons that in a hard, solid, compact sub
stance, such as glass, chemical change under ordinary 
atmospheric conditions cannot occur. Now, you have 
probably noticed, many years ago, the pink color of 
many windows in London. That color was actually de
veloped by the action of light upon the glass. Faraday, 
if I mistake not, first pointed out that where the glass 
had been protected from light by putty, it remained 
colorless as at first. Oxide of manganese is used in the 

manufacture of window 
and some other kinds of 
glass to counteract the 
color which would be pro
duced by the ferrous oxide, 
which is always aecident
ally present in small pro
portion in the materials 
from which the glass is 
made . 

An illustration of the cup 
of the upper section is giv
. en, showing the bottom rol
lers within the section. The 
cups are 12 in. wide by 18 in. 
deep. In this cut is also 
shown the top of the next 
or intermediate section 
as it enters the cup. The 
bottom rollers of the upper 
section work in a channel 
bar secured to the inside of 
the next lower section, and 
outside of this section a 
plateof iron bent into semi
circular form is secured 
that extends up and down 
the entire height.· Each of 
the sections has fifty-two 
such "booms" or stiffen
ers. The ends of two of 
them are shown in the cut. 
Those for the upper sec
tion are within it; for the 
other sections they are on 
the outside. As bent, they 

WESCOPINGCUP BETWEEN UPPER AND INTERMEDIATE SECTIONS. 

t, Is it not strange that 
the pink color should result 
from the action of the light 
on the manganese com
pound in the glass? The 
manganese passes in conse
quence to a higher degree 
of oxidation, in which state 
it is pink or purple. If you 
take, as I have done, a 
piece of the window glass 
colored pink, and heat it 
gently, it loses its color and 
becomes quite colorless, as 
it was at first. Thus we 
see that even:in such a su b
stanc.e as glass, chemical 
intermolecular movement 
may occur. If this be so, 
then we may expect a simi
lar result in resins, of which 
varnishes are made." 

.. .... 

are 11 in. wide by 13 deep for the upper section, and 18 
in. wide by 4 in. and by 5 in. deep for the intermediate 
and lower sections respectively. The vertical booms of 
the two lower sections are re-enforced on' the interior of 
the holder by channel bars, which are riveted by means 
of angle irons to the interior side walls, and within 
their grooves the bottom guide rollers travel. The ver
tical booms of the upper section coming within the in
terior have no such re-enforcement. 

Smaller carriages or roller frames with radial and 

As the two holders are close together, the frames are 
connected with each other, for mutual re-enforcement. 
There are no wind ties at the top of the frame. A pro
tective hand rail runs around the curb of the upper 
section. 

Each of the Birmingham holders is 236 feet in di
ameter and 150 feet high, with a capacity of 6,500,000 
cubic feet. The height to the center of the crown is 
177 feet. The inlet pipe is 36 inches in diameter. 

The pressure produced by these gigantic structures 

How TO TIN CLOTH.-A 
mixture of finely pulverized metallic zinc and albu
men, of about the consistency of a thin paste, is 
spread with a brush upon linen or cotton cloth, and 
by means of hot steam coagulated. The cloth is now 
immersed in a bath of stannic chloride, well washed, 
and dried. Running .the cloth through a roller press, 
the tin film is said to take metallic luster. Designs cut 
in stout paper, letters, numbers, etc., when laid be
tween cloth and roller, are impressed upon it. It can 
also be cut in strips, corners, etc. 
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How Bohemian Gla •• •• (Jolored. 

I 
to the bottom and sides of a sheet metal lining. The 

The ornamentation of the glass is done partly in box has an overflow pipe and a lower outlet pipe, 
connection with the exposure in the furnace and j through which the water used in cooling the milk may 
partly in the finishing shops, where the work is com- I escape. The cover of the box has an interior water 
pleted by cutting, polishing, tarnishing, etching, I tight sheet metal lining, the central portion of which 
painting, and mounting in metal. The glasshouses I is raised, forming a pendent trough-shaped part, which 
have at their command a very complete color scale enters the box around the milk or cream pans, and 
for transparent, opaque, aJ!d clouded glasses. But it 

I 
water-seals the pans against the entrance of air when 

must not be supposed that a crucible is placed in the cooler is in use. In the lining, over each of the 
the furnace for each color, from which glass colored , pans, is fit,ted a tube, throngh which the milk may be 
for each ornament is t9 be made. The colors are passed or strained into the pans. The water supply 
worked out by means of what are called pastes, which pipe is fitted at one end of the cover, and the overflow 
are kept on hand in sticks or cakes. From pieces of and discharge pipes at the opposite end. The water 
these pastes, previously warmed. till they are soft, circulation may be regulated as desired, and the pans 
suitable quantities are cut off, laid upon the founda- may be filled without lifting the cover; 
tion of white or colored glass, and then spread out This invention has been patented by Mr. John H. 
by drawing or blowing. By this means only is an Bramkamp, of No. 825 Holiday Street, Denver, Col. 
economical use of such costly materials as gold and • , • , • 
silver compositions possible. Some of the glasses thus AN OIL CAN WITH WICK TUBE BESIDES A NOZZLE. 
treated-gold, copper, and silver glasses-remain still The accompanying figures represent an oil can hav
little, or not at all, colored after the melting, shaping, 
and quick cooling, and do not take on their bright 
hues until they are reheated. This is the · calie with 
th� new yellow silver glass, which continues uncolored 
after the interruelting of the silver salt until it is ex
posed in the furnace again. Very fine effects are pro
duced by blending or overfunning 'of paste colors, 
provided proper attention is given to the laws of har
mony. A blue glass cup is, for example, overlaid with 
silver glass at its upper edge, and this is drawn down 
in gradually thinner tones till it fades away at the foot 
of the vase. Gold and copper ruby coWs are thus com
bined with green glasses, etc. Another brilliant effect 
is produced when a still hot bulb of glass is rolled in 
finely pulverized aventurine glass, and after this is 
melted, and previous to the shaping of the vessel, is 
overlaid with a coating of either colored or colorless 
glass.-Popular Science Monthly. 

• I • • • 
Wanted, a Ga. Meter. 

The following inquiry has been addressed to the edi
tor of this paper, which question we refer to our me
chanical and inventive readers for an answer : 

�G\}� .  ::z .--:;;:::�� 
MOAT'S OILER. 

" Can any of your mechanical correspondents refer ing a body of oblong form, provided with spring sides, 
us to a self-acting meter for the registry of gas, as" and terminating in a wick tube for receiving a broad 
manufactured ? 

. 
wick for applying oil to the surface of saws, for the pur-

" They are needed to be used in connection with ex- pose of lubrication, and for oiling metallic surfaces to 
haust fans, and the gas will have a temperature of be- prevent rust. This oiler has also a nozzle or spout, 
tween 400° and 500°. They should be able to run at with a regulating valve for controlling the amount of 
least 30 days, and 90 days would be" preferable. oil escaping through the nozzle or the wick. By the 

.. The gas, an oxyhydrocarbon one, available at will side of the wick tube is formed a chamber containing 
for heating, power, and illuminating purposes. will be spur wheels placed on a spindle, extending longitudin
largely used in manufactories and other works, and it ally through the chamber ao: d  through the end of the 
is for th� determination of th� gross amount of royalty can, the spur wheels engaging the wick, so that by 
to be paId that they are reqUIred. " turning the spindle the wick may be raised or low-

The difficulty involved in supplying this want lies in ered. 
. 

�he high temperature of the gas . . Ordinar! gas meters, I This invention has been patented by Mr. Elijah If of the wet type, would be qUIte unavaIlable, on ac- i Moat, corner of Third and Flower Streets, Los Angeles, 
count of the presence of water and consequent genera- Cal. 
tion of steam. Dry meters would have their diaphragms I .  , • · • 
dried, their oiling destroyed,.and their flexibility inter- I A TRAVELING POST AND PILE DRIVER. 
fered with. A positive-acting meter, such as used for In this construction the derrick is so mounted upon 
water, would, if of sufficient capacity, and if the lUbri- 1 the vehicle Plat

. 

form 

.

that it may alWay
. 

s be adjusted to 
cation was not interfered with by the heat, be very ex- a perpendicular position, irrespective 
pensive. Something of the anemometer type seems to of the contour of the ground on which 
be indi(lated, as the doctors say. We leave the problem the vehicle stands, while the arrange-
tQ our readers. ment is such that the derrick may be 

.. I • • .. folded down to rest in a horizontal po-
A IIILK COOLER THAT EXCLUDES THE AIR. sition, and a tongue or bolt connected 

The illustration herewith shows a cooler designed to I to either axle of the vehicle. 
facilitate the changing of the milk and the raising of i The rear axle . of the vehicle is much 
the cream without uncovering the pans to the outside . longer than the forward axle, both ax
air and dust. The lower part, or pan box, of the cooler ' les having pole couplings, and both 

being connected to the platform frame-
work by king bolts. The derrick prop
er consists of two timbers, to the lower 

I ends of which are secured stout iron 
legs, which rest in sleeves secured to 

I the upper faces of the real"wardly ex" 
I tending ends of the central timbers, in 
I such way that the derrick timbers 
I may be tilted, upon their connection 
! with the vehicle platform, either to 
, one side or the other, or folded . back
. ward, while they may be supported by 

braces in a vertical position. The 
braces are each formed in two sections, . ; each section carrying blocks arranged 
so that their teeth will interlock, and I there is a binding- pin which holds the 

I teeth in engagement, but which may 

147 
Thunder Storm •• 

From certain meteorological statistics recently pub
lished in Germany; we learn that thunder storms in 
that country have, during the last thirty years, been 
steadily increasing both in frequency and severity. 
The number of deaths per annum from lightning has 
increased in a far greater ratio than that of the increase 
of population. In the present state of our knowledge 
of the whole subject of atmospheric electricity, the 
cause of the phenomena of thunder storms is confess
edly obscure. It is, however, very possible that some 
light would be thrown upon the question by a com
parative study of the frequency and severity of storms 
during a lengthened period and over a wide geographi
cal area. 

The German savants incline to the opinion that the 
increase is to be attributed to the enormously increased 
production of smoke and steam which has taken place 
during the last three decades. But although we may 
admit this to be to some extent a probable ve1'a causa, 
yet, when we consider the very local character of thun
der storms, we should naturally expect to find that it 
would lollow that · the neighborhoods of large cities, 
and especially of manufacturing districts, would suffer 
the most severely; But the statistics referred to show 
distinctly that the very reverse is the case . .  The num
ber'of storms attended by fatal results from lightning 
is far larger in the agricultural districts than in the 
towns. Upon the other hand, we ought to take into 
consideration the protective action of lightning con
ductors, with which the prominent buildings in the 
towns of Germany are well provided. 

. . . , .  
Arte.lan Wen. In Denver. 

In 1883 the president. of the Denver Water Company, 
one of the owners of landed estate in North Denver, on 
the highlands, just across Platte River, immediately 
opposite the business section of the city, conceiving hill 
land to be underlaid at considerable depth with valua
ble coals, began boring them. At a depth of about 300 
feet a stream of water was suddenly projected, with 
great force, from the bottom to a height thirty 01" forty 
feet above the surface, completely drenching his men 
and compelling a suspension of work. At first it was 
thought to be but temporary ; but as it continued day 
after day without any perceptible decrease of force or 
volume, and as the theory of its projection from true 
artesian sources, so to speak, became more and more 
apparent, Mr. liang, owner of a large brewery near by, 
concluded to test the matter for himself. In due time,ap
parently, the same deposit was encountered at a depth 
of 300 feet, and then followed a succession of like enter
prises, all of which were successful. Many wells are 
now in operation, varying in depth from 250 to some
thing over 70Q feet, the deepest being that sunk by the 
county of Arapahoe, near its splendid court house, 
which is 910 feet deep, the whole producing about 
3,000,000 gallons per day of 24 hours. The water is very 
pure and fine. 

. . . � .. 
Stannous Chloride a. a DI.lnfectant. 

This is recommended by Dr. Abbot as being more ac
tive than zinc chloride, copper sulphate, zinc sulphate, 

BRAMLUIP'S MILK COOLER. 

I 
be

. 
withdrawn in order that t� length 

of the brace may be adjusted to suit 
the requirements of any particular 
case. Between the guide timbers is 
the weight to be used as a hammer, 

TOWBERMAN'S POST AND PILE DRIVER. 

with the ordinary form of hoisting and 
is made with double bottom and side walls, providing I tripping mechanism. A long pole is so connecteJ, near 
air spaces, as will be readily understood from the en- , the top, to one of the vertical timbers that it may be 
graving, where one corner of the cooler is shown with / carried to the side, front, or rear of the derrick, to aid 
parts broken away. The ·cream pans, which are, shal- I the operator in moving it, irrespective of his position. 
low, are supported with their tops about level with This machine has been patented by Mr. Adam . Tow
the top of the box, upon a metal framework, attached berman, of Sutherland, Iowa. 

or ferric sulphate, spores being killed after exposure to 
one per cent solution for two hours. It is cheap, tol
erably safe, and will not corrode lead pipes. It is ad
vised, when required t.o be kept, and to prevent fonna
tion of insoluble oxychloride, to mix it with an equal 
quantity of ammonium chloride. 
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AUTOMATIC GUARD AND PLATFORll DOORS FOR 
RAILWAY CARS. 

The accompanying illustration shows a construction 
designed to prevent smoke, dust, cinders, etc., from 
passing down between cars in motion, and al so to pro
teQt the steps and platform from rain and snow. Each 
�uard is a little wider than the top of the car, the body 
portion of the guard being formed with an upwardly 
curved or flaring forward end, while the rear end is 
cut out and adapted to fit closely around the rounded 
top of the car, so that the wind cannot get under and 

If you stick to your duties, people call you haughty 
and proud ; and if you mingle with the crowd, the 
verdict will be that you do not attend to business 
properly. 

In view of all this, To please everybody is impossi
ble.-.A merican Lithographer. 

A FRUIT JAR COVER FITTED WITH Am PUMP. 
As the exclusion of air is a most important element 

in the preservation of canned goods, all methods ' of 

of thin parallel corrugated plates, which are so ar
ranged that the hollows of one plate face those ' of 
the other, thus forming, practically, a vertical series .of 
horizontal tubes. The ends of the plates are so con� 
nected as to form a continuous passage through which 
the steam flows. Alternate cells are designed for the 
passage of air, which is forced through by a blower. 
and serves to cool the plate'" and thereby condense the 
steam. The steam cells open into a space at one side 
of the case, and at the other side they have nipples 
that open into pipes leading the condensed water down 

into a trap chamber in the base. A 
condenser constructed in this manner 
has a cooling surface of great area for 
the steam to come in contact . with, 
is very light, weighing. it is claimed, 
.only 50 lb. to the horse power of steam 
to be condensed, the plates being made 
of light sheet metal. It is further 

- quite small and compact compared · 
with the surface it contains. The air 
after condensing the steam is ' con
ducted to the ash pan, where it serves 

GILLHAM'S GUARD FOR RAILWAY CARS, TO KEEP SMOKE, DUST, ETC., FROM ENTERING THE DOORS. to support. combustion. .' 

raise the end. The guard also has downwardly pro
jecting side flanges, with a slight curve upward at the 
meeting ends, to give the air an upward direction. 
There are doors, intended to be either sliding or flexi. 
ble, to cover in and protect the spaces between the 
cars, to which may be attached fenders that will com
pletely cover the car steps, these devices not only 
keeping out snow. wind, etc. , but serving to pre
yent aceidents from passengers falling off the plat
forms. 

The guard is mounted in its operative position on 
the end of the car by a transverse rod, or by bolts 
which pass through the side flanges, making a pivotal 
bearing in which the inner ends of the guards toward 
the center of the coach will just overbalance the 
outer ends. When the train is in motion, ' the air 
passing under the raised forward end of the guard on 
the forward end of each coach will raise the rear end 
of the guard, and allow the free passage of smoke, 
dust, etc. , through the space between the body of the 
guard and the top of the car, the pressure of the air at 
the same time forcing the inner end of the guard at 
the rear end of each car down tightly against the car 
roof, causing the smoke, dust, etc., to pass up over 
the guard: 

This invention has been patented by Mr. R. J. Gill
ham, of Orlando, Orange County, Fla. 

.. 4 1 ' . 

The Impo •• lble. 

Prominent among ihe many quaint devices and curi
ositililS in which the writer's native city abounds were 
two large stone ornaments, serving as guards to !Seats 
of honor in one of the public buildings. One of these 
posts showed a picture of a party going out to a day's 
sport in a boat with flying pennants and all outward 
signs of merriment, while on the companion pillar ap
peared the same boat turned toward home, and the 
people on board looked dejected and sad. The repre
sentation bore the significant inscription : '1'0 please 
everybody is impossible. 

Since then we have often recalled those marks, and 
have wondered how deep·rooted must have been the 

" convictiou which thus caused an attestation to be 
put up in lasting granite for the beneiit of passers
by. 

Indeed, it is impossible to please everybody, should 
you try ever so hard. 

The truth of it is felt by the newspaper man, and 
especially by him of a trade paper. 

If you make your' paper large and of many pages, 
people assert that you are greedy and pre!!umptuous ; 
while if you cut down its size. they say .that you 
have met with reverses, and will be compelled to close 
up soon. 

If you print your journal in large type, the people 
say that you are at your wits' end, and don't know 
where to get reading matter while if you nse small 
type. they say that there is so much ·in the paper, 
that they do not know whether to begin reading or 
not. 

If you publish a great many suggestions and hints, 
you are called tedious ; and if you look to chronicling 
affairs and happenings of the day, you are trifling 
and flippant. 

If you give selections. your subscfibers will com
plain that they are treated to second hand stuff ; 
and should you confine yourself to original ' articles, 
they will be sure to say that there is the spice of 
variety lacking in your journal. 

If you speak of anybody or anything, people will 
declare that you have been bribed to do it ; and if 
you never give a complimentary notice, you will be 
voted a mulish, good-for· nothing blockhead. 

If you add to your paper, critics declare that you 
are playing at a game of bluffing ; and if you keep 
going' your easy way, you are denounced as stingy 
�nd uncC;>IIUnercial. 

canning provide Some means of attaining this object 
with inore or less completeness. The illustration here
with shows a sim ple method of reaching the desired 
end, by, making the jar cover in the form of a cap, to 
be held firmly in i1 s position by the pressure of air on 
the outside, fourteen pounds to the square inch, the 

DOHERTY'S JAR COVER. 

contents may be taken out 
desired. 

air within the jar 
having b e e  n pre 
viously exhausted by 
the air pump, shown 
in place for ' s u c h 
sealing on a j a r, 
partly broken away 
at the top, giving 
c o n s t r u c ti o n  of 
cover. 6'he outer 
rim of the cover fits 
upon a packing ring 
of the jar, no screw
ing on of the cover 
b e i n g necessary. 
The operation of the 
air pump will be 
readily understood 
from the illustra
tion, a rubber cush
ion carried by it fitt
ing in a recessed por
tion of the top of the 
cover. It is obvious 
that in this way a 
can may be very 
tightly sealed, and 
the cover is so made 
that the can may be 
opened as easily as 
the spring cover of a 
watch. It can also, 
with the air pump, 
be quickly sealed as 
effectually as at first, 
so that part of the 

from time .to time as 

This invention has been patented by Mr. John 
Doherty (care of Holly Mfg. Co.), of Lockport, N. Y. 

.. � . . . 

SURFACE CONDENSER. 
This condenser is especially designed for steam trac

tion engines, such as are used for pl.owing, thrashing, 

.;...,\...�\\:-..\'{ 
BENSON'S SURFACE CONDENSER. 

and other similar uses to which steam may be put 
where scarcity of water makes the saVing of water by 
condensing the steam a consideration of great import· 
ance. It may also be used for the' heating of houses. 
The condenser proper is composed of a number 

by Mr. B. S. 
more, Md. 

This invention has been patented 
Benson, 52 East Monument St. , Balti· 

DUro.ton A pl,Jled to Cider ltIaklng. 

La Revue Agricole de la Region du N01'd has just pub
lished a memoir by Mr. C. Fossier on the diffusion pro· 
cess as applie.to the manufacture of cider. Aftar 
making known the principles upon which . the extrac
tion of juices by diffusion is based, the author says : 

" I  have established a cider manufactory at Ham; in 
which I make an exceedingly practical application of 
dialysis to the exhausting of fresh apples. I operate 
upon apples in the form of slices, as in the case of beets 
prepared for diffusion-a process employed in the manu
facture of sugar for extracting beet juic.e, and which 
has pretty generally replaced hydraulic presses. My 
apples are placed in an exhausting apparatus, the ele
ments of which are twelve open tuns, that are· arranged 
in a line with each other in a horizontal plane. These 
tuns are provided with trunnions, So that they can be 
easily inverted for emptying them when the apples 
that they contain are exhausted. 

" Pl'odtwe.-By this mode of operating I obtain eve'l'Y 
bit of juice that the apple oontains, .in a'maximurn Btate 
of concentration-tIl/it is to say, without the addItion 
of water, and at such a density as I may determine in 
advance. The loss in the residua is none, since from 
each '220 pounds of apples treated I get, practically and 
regularly, 212 pounds of pure juice. at a minimum. As 
this is all that the apple contains, there is, in thie re
spect, no comparison to be established with the pro
duct obtained by other processes, all of which leave a 
certain amount of juice in the residua . .  

" Manual Labor.-With two men, I daily produce as 
many as 2,600 gallons of cider. I can do more, since 
these two men constitute my sole force. Outside of the 
manufacture, properly so called, it is their duty to do 
the carting of the apples and cider between the works 
and the railroad, and to do the storehouse work, and 
so forth. A small one horse power steam engine (Her
mann-Lachapelle type) actuates the pump that fur
nishes me with the large amount of water required, 
and likewise actuates the apple cutter. The making 
of 2,6CO gallons, and even more, of cider with two men 
is, I think, a considerable saving in the expense of 
manufacture. 

. 

" Quality of the Cider. -After three years of practical 
and industrial experience, without counting the years 
that were passed in testing the efficiency of the process 
before putting it in practice, I can now assert, to my 
full knowledge, that none but the cider obtained by 
dialysis is perfect. Fermentation is easily set up, and 
procei'ds rapidly. The deposits that it causes are 
dense, and of slight bulk. They speedily collect in a 
mass, and it is rare to find more than a quart of turbid 
cider at the bottom of the 110 or 120 gallon casks in 
which I have submitted it to fermentation. After fer
mentation, the cider is as limpid as it was when it came 
from the apparatus ; an odor of the raw pomace has 
developed , or, rather, it is not concealed ; the taste is 
truly vinous, and the beverage is a healthy one, which, 
even before fermentation, does not possess the laxative 
properties of the mash produced by the press or 
alembic. In a word, it is a beverage comparable. with 
wine, taking into account, of course, the alcoholic rich
ness. which has the same influence upon wine as upon 
my cider. It keeps perfectly in casks and bottles. It 
remains limpid in the latter, and, in case it has been 
put into them when somewhat. new, it produces but a 
slight deposit, which is heavy, and easily masse!', so 
that the cider remains limpid, as occurs. with wine. 
Like wine, too, it can be carried to a distance without 
undergoing alteration. This is an hnportant property 
for consideration, especially from the standpoint of 
consumptiou; which it is possible to extend to cities and 
countries devoid of apples, to the great benefit of dis
tricts that are privileged in this respect. "-Le (]enie 
Civil. 
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WORRELL'S " HERCULES " DRIER. 

The accompanying engraving represents a new drier 
adapted for drying very wet substances, such as starch 
refuse; offal, brewers' grains, distillery feed, salt, . tank
age, sewage, clay, fertilizers, etc., at a low cost. 

The direct effects of combustion in the furnace are 
utilized without any auxiliaries, such as steam boilers, 
heaters, stoves, or ovens. This is attained by using 
forced currents of cool as well as hot air, acting as 
moistui'e removers, and at all . times under easy con
-trol. of the operator. 

The appl\i'atus is sUPPQrted upon a plain hrick fur
nace, the fire box being at . one end, and 
the drier proper consisting of a large iron 
open-topped trough with a circular bot
tom, having round hot air conduits at 
the sides, with numerous perforations 
connecting the latter with the interior of 
the trough. Inside of the trough, too 
low down to be seen in the view, and 
supported by the journals at each end, is 
a tubular rotary agitator, with numerous 
guarded perforations connecting its inte· 
rior with the inside of the t.rough, and to 
it.are secured iron or steel flights and agi
tators, the' outside edge of which scrapes 
the circular bottom. The side flanges are 
bolted to two iron superheaters, also act
ing as a foundation for the machine, em· 
bedded in the furnace walls; at the front 
end these heaters are connected with the 
hot air ducts above by half bend pipes, 
only one of which is in sight. Moti� is 
transmitted to the agitator by the cone 
pulley and two spur wheels. 

The air discharged from the blower in 
the rear is divided into three currents by 
the pipes shown, in each of which is 

j'titufifi t  �tutritIU. 
this pulp has hitherto been thrown away; the discov
ery, it is said, affords poppy planters an opportunity 
of realizing mor�profit from their crops, without a 
very great �diture of capital. 

/-,,-, . . .  /// Explo.loll of a Coftln. 

/]i€cently, there was an occurrence in the. cemetery 
1i.t this place, the like of which, perhaps, was never 
known before. In 1875, James A. Watson, of Clover, 
whose family then resided in Yorkville, lost a child, 
aged four years, by death.. At that time Watson was 
living in Balti more, a teacher in the Bryant-Sadler 

WORRELL'S " HERCULES " DRIER. 

placed a cut-off gate for l'egulating the amount and Commercial College, and he could not conveniently 
force of the blast. The two outside pipes lead into the leave his business to attend the funeral, and in his 
superheaters, while the center one passes into the hol- absence only temporary burial was given the body, 
low agitator. As the flames come in contact with the awaiting his return home to secure a permanent burial 
bottom of the trough and the parallel ail' ducts and lot in the cemetery. This was not practicable until 
the inner sides of the superheaters, the air entering the recently on the extension of the cemetery grounds, 
trough through these hot channel s will be heated to a since which time he has bought a lot, and a few days 
h igh degree, while that portion passing in through ago, in company with J. E. Jeffreys and Dr. J. B. 
the agitator will be of a cool or nearly natural tem- Allison, he went into the cemetery to remove the 
perature. body to his lot. The burial case, a Fisk metallic, 

The operation is simple. The wet stuff to be dried was raised from the grave, and a natural desire to 
passes down from the hopper into the machine. Here i t  look upon the face of the child which died and was 
encounters the agitator, and is constantly commingled buried iu the father's absence prompted ,Mr. Watson 
and agitated by the flights and scrapers, the inclination to ask Mr. Jeffreys to remove the lid covering the 
of these gradually moving it along the drier. It is quick- glass panel 'over the face. The lid was unscrewed 
ly heated by the hot surface of the trough and hot air and removed, all three standing near, but, observing 
forced in through the perforations at the sides. The a film oIi the surface of the glass, Mr. Watson re
moisture is brought to the surface of the damp parti- quested Dr. Allisou to procure some material for 
cles by the heat, where it is absorbed by the hot air cleaning it off. 
and cal'ried off in the form of vapor or steam. This The Doctor went to a' residence near by for some 
action is continued until the material reaches the op- cloth for this purpose, and while he was in the 
posite end of the machine, where it is discharged in a house an explosion of gas . ensued, shattering the 
thoroughly dry condition. Most of the air blast is ad- glass, which was a quarter of an inch thick, into 
mitted through the hot conduits ; but should the pro- numberless fragments, several strilting Mr. Watson 
duct be in danger of scorching, its temperature is in the face, cutting it severely. One piece struck the 
quickly reduced by more widely opening the gate in bridge of the nose, cutting entirely through it. A 
the middle pipe, thereby increasing the volume of few pieces of the glass also struck Mr. Jeffreys, but 
unheated air entering through the agitator. This novel I he was not seriously hurt. The casket had been out 
feature admits the nse of an unusu
ally high degree of heat. The scrap-

.,ers remove any glutinous matter ad
hering to the hot metal surfaces, ef
fectually prevent . ,  balling, " so fatal 
to many driers, and act as pulverizers 
when drying lumpy materials like 
tankage, etc. The perforations in the 
trough and agitator are ingeniously 
protected. so as not to become clogged 
or closed. When drying substances of 
a disagreeable nature, the trough is 
covered with a hood and exhausting 
device for removing the offensive 
fumes. 'l;he scrapers are moved out 
as their edges wear down, .and their 
inclination can be changed so as to in
crease or shorten the speed of passing 
the material through the drier. 

. 

.149 
(Jlarlfylng (Jlder, Ale, Beer, and .  Similar Liquid •• 
In Bavaria, the country which is renowned for t.he 

best and purest m.alted liquors. the government su
pervision over tne entire process of brewing is 
so strict that infringements of the law have become 
very scarce, as they are punished by very heavy fines. 

The only clarifying agents permitted to be used 
t.here are mechanical, that is, such as will not enter 
into solution or remain in the liquid under any cir
cUlllstances. The principal ones are isinglass and fine 
wood shavings. Clarifying by means of isinglass is 
well known, and need not be described here. The 

second method is quite effective, and a 
brief description may be of use. 

Any kind of moderately close fibered 
wood which is free from strongly tasting 

. resinous matters may be used for this 
purpose, but the most suitable has been 
found to be beech wood and hazel wood. 
Either of these is cut into lengths of six 
to twelve inches, the bark carefully re
moved, and the wood reduced, by a ma
chine, to shavings, which ought to be as 
thin as possible. These must be deprived 
of tannin by being soaked for several days 
in cold water, and afterward repeatedly 
hoiled with, water until the latter no 
longer acquires any color. Only a com
paratively small portion of these purified 
shavings need be used for a cask of the 
liquid to be clarified-abo lIt � pound 
for 15 gallons. The modus opemndi by 
which the clarifying is accomplished is, 
of course, a purely mechanical one, mostly 
due to currents established by capillary 
attraction into the fibers of the wood 
floating on top of the liquid, and the 
mechanical adheren�e of suspended im

purities to the surface of the shavings, as a new por
tion of the turbid liquid is brought toward the sur
face. 

When the casks are emptied, the shavings may be 
taken out, washed, and used over again. The wood 
shavings are a regular article of trade, and may be 
obtained through dealers in brewers' supplies. 

.. 4 '  � .. 
METHOD OF SETTING WAGON TIRES WITHOUT 

HEATING. 
The accompanying illustration shows a means of put

ting tires on wheels cold, so that steel may be used as well 
as iron, the tire not having, when this invention, is med, 
to be expanded by heat and then suddenly cooled. The 
platform which supports the wheel and mechanism for 
setting the tire has a circular rest for the fellies, which 
also holds a draw band, that may be tightened or loos· 
ened by rods revolving in journal bearings, all of these 
rods being operated from the belt pulley, by cog gear
ing, to draw the band in upon the wheel with uniform 
pressure. By this me�ns sufficient force can be exerted 
upon the outer rim of the wheel to cause the spokes to 
buckle horizontally, but the bend caused in the spokes 
is prevented from extending to the hub, and looseuing 
them in their sockets, by a fulcrum wheel or flange, 
which extends around the hub, and at a short distance 
from it. In order to hold the wheel in this position 
until the tire can be adjusted, a system of duplex levers 

is provided, the outer links of which 
operate jaws which may be made to 
grasp the fellies at several different 
points, th ese links being controlled, 
through the upright jointed lever 
arms. by a plate on the screw-threaded 
king bolt. When the tire is put in 
place and the jaws loosened, the wheel 
springs back into its proper position. 

This machine is compact, durable, 
well proportioned, and easy to ope
rate. The motion is slow, and only a 
moderate amount of power is required. 
Its consumptiou of fuel is low in pro
portion to its drying capacity. Ap
plication for letters patent has been 

ROHRER'S IMPROVED WHEEL AND METHOD OF SETTING TIRES. 

In order that this method can be 
followed, it is necessary that parts, at 
least, of the felly shall be compressible 
and have an expansive force as well, 
to cause it to resume its position and 
hold the tire in place. To this end a 
joint is used for the meeting sections 
of the fellies, consisting of a shell 
which holds movable heads, and be
tween these heads a powerful spring. 
This construction and the arrapge
ment of parts is shown in detail in the 
small views, the felly being preferably 
made convex on its outer side, and 
the tire made concave on its inner 
surface, to fit snugly thereon. 

Those desiring further particulars 
filed, covering all the novel features in this drier. 
inventor is Mr. S. E. WOI;rell, of Hannibal, Mo. 

·The I of the ground several minutes when the explosion respecting this wheel and method of setting may ad
occurred, which was the result of the expansion by dre'Ss Messrs. Henry Rohrer & Co., of Stockton, Cal. 

• . .  a .  
Poppy Alcohol . 

The poppy planters of mid-GerJ;Uany will be interest
ed to learn that a botanist of Pondicherry has discov-
ered wlmt he considers will prove a new .and economi· 
cal source of alcohol or brandy. It appears that the 
pulp . which covers the poppy seed contains saccharine 
matter, which, after due fermentation and distillation, 
produces a kind of brandy of an agreeable flavor. As 

the warmth of the sun of the gas formed in it. The .. 4 • , .. 
report of the explosion was equal to that of a. dyna- A VERY complete filling' for open cracks in floors 
mite cartridge, and was noticed by persons on Main may be made by thoroughly soaking newsp<tpers in 
Street, more: than a quarter of a mile distant. paste made of one pound of flour, three quarts of 

The face of the child waR in excellent preservation, water, and a tablespoonful of alum, thoroughly boi led 
as were also its burial clothes, and a wreath of and mixed. Make the final mixture about as thick as 
flowers on .the brea

. 

st seemed to he nearly as frf'sh 

I 
putty, and it will harden like papier mae-he. This  

as  when buried. twelve and a half years ago.- paper may be used for moulds for various pluposes. -
YQrkville (S. 0.) EnflUirfJr. Oal. A1'chitect, 
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FRENCH NA,VAL IlANEUVEBS OFF THE COAST OF 
CORSICA. 

The second series of the naval evolutions recently 
ordered by the French government has just terminated 
off the coast of CorsIca, the first having taken place 
in front of Toulon. The first part of the programme 
was as follows: The ironclad squadron anchored off 
the coast of Provence was ordered to double Cape 
Corsica, while ' a flotilla of torpedo boats, supported 
by an ironclad coaster and some cruisers, was to try to 
stop it, destroy it, or pursue it. 

AdIlliral Lafont's squadron was re-enforced by the 
torpedo advice boat Couleuvrine, and the Brown di
vision by three torpedo boats. 

On June 2, toward 5 o'clock in the afternoon, Ad· 
miral Lafont set sail and left the cape to the south· 
east. Toward seven o'clock he spied the Du-Petit-

toward the northeast, and Admiral Lafont decided to 
cross the meridian of Cape Corsica. At midnight, at 
about fifteen miles from Giraglia, he boldly entered 
the channel at a speed of ten knots. Although he 
had expected to be vigorously attacked, since the 
Brown division knew that the ironclad fleet was to 
pass there. at least 20 miles from Cape Corsica, Ad
miral Lafont met with but three torpedo boats, and 
these ,he constantly followed with his electric lights. 
One torpedo boat, although iddled with shells, did not 
consider itself vanquished, and came 2, 000 feet from 
the Friedland, to burn its Coston fire-a signal indicat
ing that it believed that it had launched its torpedo 
effectively. This fact is so much the more inadmissi
ble in that Commander Behie of the Friedland so well 
considered this torpedo boat hOTS de combat that he 
had given orders not to continue the firing. 

[SEPTEMBER 4, 1886. 
by small anchors or grapnels. The boats to the east 
were armed with revolving guns. 

During the entire time of the experiment, the Hiron
delle and CouMuvrine were alternately cruising at 
the entrance of the bay, in order t.o signal the enemy's 
approach. For want of Bullivant nets, the ironclads 
had, upon anchoring, put in place strong, ballasted 
canvas, which was suspended from booms running 
from the ship into the sea. At night, the ironclads 
and lightship at anchor had to so combine their elec
tric light as to make it impossible for .the enemy to 
advance without passing under a line of light that 
would betray his presence. Owing to these precau
tions, the Brown division deferred its attack until the 
night designated for !3nding the maneuvers. On this 
night, at half past one, the Couleuvrine signaled the 
enemy, and then took refuge in the Bay of Aspretto. 

FRENCH STEAM LAUNCH ANCHORING TORPEDOES. 

Thoua1-s and four torpedo boats watching his move
ments. The commander of the ironclad squadron, de
lighted at detaching Admiral- Brown's best cruiser 
from the bulk of his forces, allowed himself to be 
watched and pursued up to the Gulf of St. Laurent, 
on ,the Corsican coast. Here (at ' 10 o'clock A. M. on 
June 3) Admiral Lafont put about, and ordered Com
mander Barrera, of the Amiral Duperre, to give a 
good chase to the Du·Petit-Thouars, which was stand
ing to the east at about six miles from the Colbert. 
The pursuit began, and, from the very first hour, 
COIllmander Barrera found that he had no need to 
quicken his fires in order to catch up with his adver
sary, for he was gaining upon him half a knot in 
every fourteen. So he hastened to begin firing with 
his tuuet guns from a distance of 7,200 feet, and then, 
continuing the cbase. he succeeded in holding the 
cruiser at 3, 900 feet, came grandly up on the larboard, 
fired his port broadside, and left at the moment 
Admiral Brown, running from Cape Corsica with the 
Desaix and Arethuse and a group of torpedo boats, 
came to the aid of the Du-Petit-Thouars, which, ac
cording to agreement, was hOTS de combat. 

During this time, the squadron had continued 

From this moment, the torpedo boats gave up the 
attack, and the ironclad fleet after this met but one 
adversary up to the hour fixed for the end of the 
maneuvers. On the 5th, Admirai Lafont anchored at 
Ajaccio. It was here that the second part of the pro
gramme was to be enacted, viz. , the ironclad fleet 
was to take refuge in an open roadstead on the 
enemy's coast, either for the repair of damages or to 
allow its crews to rest. And it was to put itself into 
a shape to repulse an attack of torpedo boats., 

On the 6th of June, all the ships of the ironclad fleet 
were anchored as closely together 8J'I possible (about 
1,000 feet apart), at the inner part of the roadstead. 
On June 9, Admiral Lafont gave a signal to pro
ceed to the construction of a �tockade, designed to bar 
the entrance to the roadstead. This was done in tbe 
following way : Rowboats were placed at the entrance 
to the squadron's anchoring place at about 150 feet 
apart, so as to form a broken line, whose very obtuse 
angle opened outwardly, and which extended from 
the Scoglietti reefs, 'to about 600 feet to the north of 
the external jetty of the port. The boats were lashed 
together with Sisal rope, which was supported here 
and there by empty barrels, and were secured in place 

The Fulminant, commanded by Captain Veron, of the 
Brown division, attempted a bold maneuver. As was 
learned the next day, it was the captain's wish, by de
taching two rowboats that were directed toward the 
barrier, to lash a hawser to the obstacle, carry the end 
to the Fulminant, and tear away the entire system. 
The idea was a good one, but impracticable, sinoe 
the rowboats were covered ny the guns of the iron
clads. One of them, moreover, remained caught by 
its screw in the ropes forming the barrier. 

Meanwhile, three torpedo boats, regarilless of t.he 
shower of Hotchkiss balls that was riddling them, 
kept advancing, and came to burn their Coston fire 
(saying that they were in a position for launching their 
torpedoes) much too far from the ironclads, to whom 
remained the victory. This victory would have been 
still more certain in time of war, since tbe approaches 
to the anchoring ground would have been protected 
by blockade torpedoes-a sort of cone charged with 
guncotton, and floating berieath the surface. A boat 
coming into contact with these, and making them in
cline, is sufficient to explode them. They are immersed 
by means of a device called the Petraski windlass, 
around which is wound the rope that fixes them to 

-
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THE FRENOH W ABo STEAMER DEVASTATION PROTEOTED BY OANVAS AGAINST TORPEDOES. 
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the bottom. A steam launch can easily effect · their 
anchorage by holding them suspended at each side 
from small cranes, and afterward dropping them at 
the desired spot.-L'Illustration. 

.. . . , .. 
EXPERIMENTS IN SOUND.-CHLADNI'S PLATES. 

. T. O'CONOB SLOANE, PH.D. 
The fact that all sounding bodies are in vibra

tion may receive additional illustrations from 'the 
tuning fork. If the tines of one are started in� 
strong. vibration, and the extreme ends are dipped 
into water, a characteristIc disturbance and splashing 
of the water is produced, and quite a shower of minute 
droplets is produced. Held against the cheek, a slight 
tickling is experienced, and the sensation when the 
vibrating prongs are touched to the teeth or lips is 

CHLADNI PLATE WITH SAND. 

almost uneudurable. In a good tuning fork, the vi
brations last a long time. One of large size, such as 
used for experiments, will vibrate for five minutes or 
more. Edison, in one of his dynamos, tried to avail 
himself of this principle, mounting coils of wire on 
the prongs of a gigantic fork. and using its oscilla
tiqns, maintained by external power, as the generat
ing motion. 

The mWlochord, already described, can be made to 
illustrate longitudinal vibrations. If the finger and 
thumb, Well resined, are drawn along the wire, it will 
emit a comparatively acute sound. With a violin bow 
the same can be produced. This illustrates the im
portance, in playing the v.iolin, of keeping the bow 
at right angles to the strings, as otherwise more or 
less·of the longitudinal note will creep in and alter 
the melody. 

From what has been said, it will be understood that 
a cord may vibrate in several loops, or as a whole, 
producing different notes, one or more octaves apart. 
If a flat plate could be sustained properly or·without 
wterference, it could probably be made to vibrate as a 
whole. But as its mechanical support always involves 
one point of rest, loops and nodes are invariably es
tablished. The study of these is, from an experimental 
point of view, one of the most interesting parts of the 
subject of sound. 

A piece of glass, of a regular shape, is good to com
Inence with. A square, six or eight inches on a side, 
Is cut from any . piece of window glass. The sides are 
smoothed off with a file, a coarse whetstone, or on a 
grindstone. A little dry sand, a spool, and a violon
cello bow, with resin, is all that is required for work. 
The glass plate is placed upon the end of th'e upright 
spool, and a little sand is dusted over it. The thumb 
of the left hand is pressed down upon the plate, and 
the bow, held vertically, is drawn down against the 
edge of the plate in the middle of one side. After 
one or two trials, the note will be found, and the sand 
will begin to dance about. After a few seconds, it 
will collect upon the nodes. In doing this, it carries 
out the phenomena of the riders of the cord. The 
sand is thrown off the vibrating parts, and rests upon 
the quiescent places. As soon as the permanent figure 
is attained, it will be . found to form a cross, whose 
arms, tapering to points, run to the four corners of 
the plate. This proves that from each corner to the 
center a long node is formed. 

By means of a little sealing wax or Burgundy pitch, 
the glass may be cemented to the spool. Even then 
it will be found that the best way to use the plates is 
to press down the center with the thumb. Another 
way of sounding is shown in the cut, by which the 
upper surface is left quite free. 

To suggest a conception . of how the plate vibrates, 
the familiar action of the bottom of an oiler, or hand 

$titttfifit  �mtritatt+ 
oil can, may be cited. Every one knows how it springs 
in and out, as pressed or released from pressure. In a 
sounding plate, each loop, or venter, as it is more 
correctly termed, acts in this way, but on a far smailer 
scale as regards amplitude of vibratiolls. Recurring 
to the loops of a cord, one of the loops rises as its 
neighbor descends, and vice versa. It is the same in 
the plate. As one venter rises, the next descends. One 
phase of a plate in this form of vibration is shown in 
the cut on a greatly exaggerated scale. Assuming 
the plate to vibrate two hundred and fifty times a 
second. then it exists in this phase that number of 
times per second, the phase being succeeded by exactly 
the reverse condition the same number of times. 

This much is the beginning of the subject only. If 
the plate is touched at the center of one of its sides 
with the finger, and the bowing is executed on any 
side at a point as near the corner as possible, an
other cross will be produced, whose arms will run to 
the center of the sides, instead of the corners. With 
good plates of glass, more complicated figures can be 
produced. To execute the experiments, different nodes 
must be established, by touching different points with 
one or more fingers and bowing in different places. 
Heavy plate glass, ten inches on a side, may be thrown 
into vibration with ease, showing how wonderfully 
efficient a contrivance a violin bow is. Almost any
thing that has a sound in it can be made to produce 
it by · this instrument. _ 

The plate, in vibrating, establishes air currents that 
are directed toward the venters of the plate. If lyco
podium is sprinkled over the plate, owing to · its light
ness, it will be acted on by these currents, and will be 
drawn toward the venters, a.cting exactly the reverse 
of sand. It accumulates in curious circular piles 
wherever there is the most motion. If the plate is 
strewn with a mixture of sand and lycopodium, and 
is sounded, a 'separation, more or less perfect, of the 
two takes place, the sand going to the nodes and the 
lycopodium to the venters. This experiment, pro
perly carried out, surpasses anything that can be done 
with the plates. 

For it, and for the production of complicated forms, 
a metal plate should be used in preference to glass. A 
piece of sheet brass, of the size given for glass, an
swers all requirements. By careful manipulation, 
with a certain amount of chance, it can be divided into 
little squares, or other equally curious figures. In 
the cut a representation of a figure produced on such 
a plate, with sand and lycopodium mixed, is shown. 
The plate should be from one-sixteenth to one-eighth 
of an inch thick, and secured to its standard by a 
screw through the center. The vibrations in such a 
plate last for a few seconds after the bow is removed, 
keeping the sand dancing most curiously, while the 
l ycopodium will form little clouds of dust when the 
vibration is powerful. 

So far the reference has been to square plates, but 
any shape can be used. A circle, equilateral trian
gle, and regular hexagon, with the square, make a 
good set. The different figures produced run into the 
hUQdreds, so there is a large field open for experi
menters. 

• f • • • 

Sklnnlnar oC Stoall Q,u adroped. Cor Mounting. 

The following is taken from a pamphlet by Wm. T. 
Hornaday, chief taxidermist at the National Museum, 
and published by the Smithsonian Institution. 

EXPERIMENT WITH SAND AND LYCOPODIUM ON 
METALLIC CHLADNI PLATE. 

� 
Lay the animal flat upon its back, and beginning at 

the throat, make a straight, clean cut in the skin along 
the middle of the neck, breast, and abdomen, quite to 
the base of the tail. Except in very small animals, the 
tail also must be slit open along. the under side, from 
about one inch above the root quite to the tip. 

The bottom of the foot must be slit open lengthwise 
from the base of the middle toe to the heel All the 
opening cuts in the skin are now ma.de 

Begin at the middle of the abdomen, and cut the 
skiQ neatly from the body, leaving no flesh, or at least 
but very little, adhering to it. We come very soon to 
where the foreleg joins the body at the shoulder, and 
the hindleg at the hip. Cut through the muscles at 
those points, disjoint the legs, and detach them en
tirely from the body. 

Skin each leg by turning the skin wrong side out 
over the foot, quite down to the toes. When this has 
been done, cut the flesh away from the bones of the 
leg and foot, but be careful to leave the bones attached 
to each other by their natural ligaments, and to the 
skin itself at the toes. Never th1'ow away the bones of 
an animal if the skin is to be mounted, but leave them 
attached to the skin. 

Det.ach the skin from the back, shoulders, and neck, 

NODES AND VENTERS IN A VIBRATING PLATE. 

and when you come to the ears cut them off close to the 
head. Turn the skin wrong side out over the head and 
proceed until you come to the eyes. Now work slowly 
with the knife, keeping close to tlJe edge of the bony 
orbit until you can see, through a thin membrane 
under your knife edge, the dark portion of the eye. 
You may now cut fearlessly through this membrane 
and expose the eyeball. It is a good plan with large 
mammals to hold one finger of the left hand in the eye 
and cut against it to avoid cutting the lid. 

Skin down to the end of the nose, cut through the 
cartilage close to the bone, and cut on down to where 
the upp.er lip joins the gum. Cut both lips away from 
the skull close to the bone all the way around the 
mouth, except directly in front of the incisors. 

The lips are thick and fleshy, and must be split open 
froll1 the iuside and flattened out, so that the flesh in 
them may be pared off. Do not cut off the roots of the 
whiskers, or they will fall out. Pare away the mem
brane which adheres to the inside of the eyelids and 
turn the ear wrong side out at the base, in order to cut 
away the flesh around it. 

If the ears have hair upon them they must be skinned 
up from the inside and turned wrong side out quite to 
the tip, in order to separate the outside skin, which 
holds the hair, from the cartilage which supports the 
ear. 

To clean the skull, cut the flesh all off the cranium, 
cut out the eyes and tongue, and with a bent wire, or . 
a spoon handle bent up at the end, draw out the brain 
through the occipital opening at the back of the skull. 

By this time the skin will most surely have become 
bloody in several places, and before applying any pre
servative it must be washed perfectly clean. Blood 
left upon the hair .imparts to it a lasting stain, and 
usually causes the hair to come off in mounting. 

A Lubricant Cor Bra8. Work. 

Writing to Natu1'e regarding various fl:j.ts which are 
used to smooth and bind the surfaces of various kinds 
of apparatus, such as air Pll..ilPS, stop cocks, etc. , Mr. 
H. G. Madan says : 

.. Melted India rubber answers fairly, but it has too 
little ' body ' and too much glutinosity ; moreover, it 
does, undoubtedly, in course of time, harden into a 
brittle, resinous substance. Vaseline is ,quite without 
action on brass, and never hardens ; but it has not suf
ficient tenacity and adhesiveness. A mixture of two 
parts by weight of vaseline (the common thick brown 
kind) and one part of melted India rubber seems to 
combine the good qualities of both without the draw
backs of either. The India rubber should, of course, 
be pure (not vulcanized), and should · be cut up into 
shreds and melted at the lowest possible temperature 
in an iron cup, being constantly pressed down against 
the hot surface and stirred until a uniform glutinous 
mass is obtained. Then the proper weight of vaseline 
should be added, and the whole thoroughly stirred to
gether. This may be left on an air pump plate for, at 
any rate, a couple of years without perceptible altera
tion. either in itlilelf or the brass." 
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DECISIONS RELATING TO PATENTS. 

U. S. ClrcuIt Court.-Southern DIl!ltrlct of Ohio, Eal!lt
ern Dlvil!llon • .  

ADAMS vs. THE BELLAIRE STAMPING COMPANY et al. 
LANTERN PATENT. 

Jackson, J. 
Where the prior state of the art is such that the 

field of invention is limited and circumscribed, not ad
mitting of any great original discovery, the invention 
in a patent must be strictly confined to its claim. 

To constitute a patentable invention, there must be 
a novelty created by qr originating in the mind of the 
inventor, and not deduced as a .  matter of inference, 
reasoning, or mechanical skill. 

If the patentee did nothing more than take a lantern 
top, such as he could then have found in use, and se
cure it to the guard by a hinge and catch, substantially 
as lantern tops had previously been fastened to the 
guard, this 'improvement would not amount to inven
tion. 

'fhe mere change of location of the parts of a mech
anism, so long as no different or additional function is 
performed, does not make the change an inv�ntion, even 
though one of the parts thus transposed performs a 
double function, if the same part had been used before 
to perform the same functions in separate mechan-
isms. 

While it may be true that none of the earlier lanterns 
are equal to that of the patentee in beauty of form or 
convenience for the particular use, yet if every part 
had been anticipated and used in some form or other 
for the very purpose to which it is applied in the p�
tent and claim, the patentee could not properly be re
garded as an inventor of the same. 

A description in prior publications, in order to defeat 
a patent, must be in such terms as would enable a per
son skilled in thE\art to m\\ke, construct, or practice 
the invention, as he could from a prior patent or from 
the patent in suit. 

When a prior patent had t.he same construction of 
parts, except that two catches were used to secure the 
top to the guard, instead of a hinge and a catch, and 
hinges and catches had been before used to secure tops 
to lanterns, then the substitution of the old hinge and 
catch for the two old catches required no invention, 
and the prior patent is an anticipation. 

Where the patentee had an earlier patent differing 
from that in suit only in the location of the hinge, but 
without difference in function, the prior patent antici
pates the l!l'tter, although"the latter ma:r bave been in 
fact the earlier invention. 

A patentee cannot claim the same thing described 
by him in a prior patent in which there is no reserva
tion, and what he omitted to claim and reserve in a 
prior patent in which the invention was described he 
dedicates to the public. Whether the two patents 
covel' the, same thing must be determined by the scope 
of the claim in the later patent, rather than by the de
scription in the specification. 

If in view of the prior state of the art the patent in 
suit is valid, it must be for a combination of devices 
which amount to a new lantern, and would be infringed . 
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put your color on, and you will find that there will be ] . The Wo od-working Exhibit In 'he National 

no sinking down of the color or color and varnish Musenm. 

into the putty, but it will stand out equally with the The United States Department of Agriculture has 
rest.-Carriage Monthly. I recently issued "A Descriptive Catalogue of Manufac-

• , • , .. tures from Native Woods," as shown in its collection 
TEMPORARY STEERING GEAR. I displayed at the New Orleans exposition. As the ex-

Capt. C. F. Swan, of San Frltncisco, has devised a hibit is now in the National Museum, at Washington, 
very simple and> ingenious plan for steering a ship or the catalogue has · a permanent value. It is the work 
steamer haying a disabled rudder, and one which is so of Charles Richards Dodge, and was prepared with 
easily constructed that we have had engravings made �uch care, giving a comprehensive idea of the extent 
to show the plan. It is not patented. The main and iniportance of the wood-working industry in its 
feature is the method of securing the plank or drag to varied ralnifications, and containing facts of great in
the steering lines or guys. A 16 inch plank, 16 feet terest to manufacturers. The exhibit is chiefly made 
long and 2% inches thick, has iron bridles secured to up of manufactured articles in all stages of work, mak
it, one arm of the bridle being longer than the other. ing a useful aid in the study of forestry from the eco
Then, when the strain comes by the motion of the nomic standpoint. In forming the exhibit, many hun
vessel, the plank is dragged at such an angle (the long dreds of manufacturers were asked by circular letter 
arm being uppermost) that it submerges itself, no about the woods most commonly used, chief sources of 
weight being necessary. The base inclines toward the supply, value of lumber for different uses, wastage, 
ship, so the plank is kept down. The plank is veered processes of manufacture, opinions as to future supply, 
astern by the guys. The inner ends of the guys are etc. The answers received showed that, while the 
secured to the enol\s of a pivoted brace, and tackles lead wooq,-lll,anufacturing industries are rapidly using up 
from these ends to the barrel of the wheel of the ship. the best timber growth in the country. it seems as if 
so that it can be steered from the wheel. wise legislation and proper education of the people to 

• 

SWAN'S DEVICE FOR TEMPORARILY STEERING 
VESSELS. 

the necessity of keeping up the old or producing new 
forest growth would ultimately result in restoring and 
preserving the more valuable kinds of hard wood. 
, Interesting facts are stated regarding quality of wood 
used, or the particular parts of the tree required for 
the manufacture of certain articles, the various stages 
of manufacture, extent of special industries, etc. In 
the greater number of cases, " home supply " is stated 
as the chief dependence, though the more valuable 
woods are brought long distances. A provisional 
classification under seven heads has been adopted. 
These comprise architecture and building, transporta
tion, manufacture of implements of industry, articles 
relating to trade, articles for man's physical comfort, 
articles for education, culture, or recreation, and mis
cellaneous uses, not included in the foregoing. 

Under the first head come house b uilding, bridge 
and trestle construction, a.nd construction of railway 
and telegraph lines. These industries are the greatest 
users of timber. For instance, the railways consume 
not far from 60,000,000 ties annually, I1ccording to Prof. 
C. S. Sargent, and the value of ties put down in 1880 
amounted to nearly $10, 000,000. 

It is claimed that Chicago furnishes one-third of all 
the telegraph poles used in the United States, on� 

_ninth of all the l'ailway ties,' and .5 per cent of tl'ttlposts, 
supplying-railroad and telegraph lines from New Yo'rk 
State to Utah. 

only by substantially a duplicate lantern. The upper figure of the cuts shows the drag or 

The uses of woods in transportation comprise ship 
and boat building, car building. carriage and wagon 
building, harness woodwork, etc. The implements ·of 
industry are divided into mining and e}kavatin g, 
farming and dairying, surveying, wood-worklflg, print
ing and engraving, spinning and weaving, etc. The 
articles devoted to trade include cooperage, split and 
shaved woods for measures, pill boxes, baskets, etc ; 
turned articles and veneers. The articles of physical 
comfort or luxury comprise house furnishing and 
decoration, and objects for domestic economy. Under 
the head of articles for education, culture, or recrea
tion, come school apparatus, artists' materials, musical 
instruments, games and amusements, and toys and 
children's games. Under miscellaneous uses are ranked 
gun stocks, wooden shoes, artificial limbs, crutches, 
canes, surgical implements, wood pulps, etc. 

A sale of a single license at an early date is not suf- temporary rudder towing directly astern, in line with 
ficient to establish a royalty or uniform license fee. the keel. The next figure shows it turned to one side, 
License fees must be sufficient .in number to establish so as to swing the ship's head in the same direction. 
the fee or royalty charged, and must be uniform, and When the temporary rudder is swung to .. port, " it 
be actually paid or secured before the infringement of swings the ship's head to • •  port," and vice versa. 
defendants was committed. The bumpkin or spar projecting over the stern of the 

License fees for the use of the .patent in suit and vessel is simply a matter of convenience, as the pivot 
another patent blended together would not establish a could be put on the taffrail itself if necessary. In fact, 
�oyalty as to either patent. If the license embraces even the pivoted bar can be dispensed with, but it is 
other inducements and agreements which actually or more labor to use the device. The third. or lower. en
probably influenced the l icensees to pay the royalty, graving shows, for instance, how the great steamer 
then the license would not constitute an established Alaska could have been steered when she lost her rud
royalty. del', and they had so much difficulty managing the 

NOTE.-This was a suit at law for the infringement huge vessel. If they had rigged the bridled plank, 
of letters patent No. 50,591, granted to J. H, Irwin, Oc- I the guys or steering lines could have been led to the 
tober 24, 1865, for an illlprovement in lanterns, and was quarters, and by siacking on one line and hauling on 
tried in June, 1886, before Judges Jackson and Sage the other, the vessel could have been steered. 
and a j u ry. The charge was given by Judge Jackson. The faster the vessel goes the easier she will steel', as 
The jury returned special findings, as follows : 1. That the drag is hauled down at an angle deep under water 
the Irwin patent did not disclose invention. 2. That it I arid giveR resistance. It will not . .  tack " a ship, because 
was anticipated. 3. That the defendants had not in- as she comes in stays she slo ws up, and the drag rises 
fringed. 4. That there was no proof of damages. to the surface. But it will .. wear " a ship ; that is, 

... 4 • , .. turn her from one tack to the other by running her off 

To Stop a Larl(e Hol e with Putty. 

When you cOllie across a hole while doing an old 
job, and one which will not pay you to spend the 
time of properly replacing it with a new panel or 
piece, we have often succeeded in effectually hiding 
the defect by taking small tacks and driving them 
into the hole in all directions, t.he more crooks the 
better for the purpose wanted, and then taking putty, 
mixed soft and pliable, forcing the same thoroughly 
all through and among the tacks, then letting the 
first dose dry hard, after which we reputtied until we 
could level it down even with the panel surface. 

After the putty is dry arid sanded or rubbed, if the 
other portion is in good condition as regards varnish, 
before you put the color on the putty, run it light 
coat of varnish and japan over - it. After that dries 

before the wind. Brace lines (shown in the upper 
figures) help strengthen the center of the plank. 

If the ship is low in the water, the guys or steering 
lines need not be very long, but if high out of water-·
say 25 or 30 feet-they should be 25 or 30 fathoms long. 
Capt. Swan used this steering gear on the City of 
Brooklyn, a 1, 700 ton ship, for two days without the 
slightest trouble. If the vessel goes slower than four 
knots an hour, the drag does not do as well, as it is 
apt to rise to the surface, where it is not so efficient. 
The gear used on the City of Brooklyn did not cost 
over $100. The size of the drag should be in propor
tion to the vessel , but it should present a flat surface, 
as shown, and the bridles must be made as shown to be 
effective. A large ocean steamer could have this gear 
ready at hand for use in case of accident to the rudder. 
-Min. aiul Sci. Press; 

The work contains many highly interesting facts as 
to details and processes of the varied manufactures 
that, employing many millions of capital and h undreds 
of thousands of laborers, are devouring the forests . of 
the country at a prodigious rate. Some of the exhib
its are of a novel character, showing the employment 
of forest products for unsuspected purposes, as, for iit
stance, that of a manufacturing company in Wilming
ton, N. C. ,  showing samples of manufactures frdin 
the long-leaved pine, comprising " pine hair " for up
holstering purposes, · being clean and sweet, so pre
pared as .to preserve the balsamic odor ; one bag of 
substitute for hail' in plastering ; one same pile of real 
pine hail', one bag of pine wool, one bottle of pine burr 
oil, one bag of pine dust (as a fertilizer, said to contain 
a high percentage of ammonia), and one bottle of pine 
oil. The pine wool is claimed to be the nearest ap
proach to natural wool ever made from vegetable fiber, 
being intended for spinning and weaving into mattings 
and carpets, and taking and retaining dyes without a 
mordant. 

Alcohol Crom Turpentine. 

Messrs. Bouchardat & Lafont, in the Comptes Rendus, 
state that French turpentine oil reacts with acetic 
acid, forming several acetates of the formula ClOHuC.
H.O., which are of various properties. From these 
acetates the savants in question obtained various single 
valued alcohols, C,.H,.O, by heating with an eq ual 
weight of potash and five or six times the weight of 
alcohol In a closed vessel for ten hours up to the boiling 
point. By the addition of water, the combination thus 
formed can be separated, and can be purified by distil-
lation in a vacuum. 

. 

© 1886 SCIENTIFIC AMERICAN, INC



SEPTEMBER 4, 1 886.] 
What Machinery Doe •• 

There are men still living, and some of them may be 
met with on the streets of Chicago to-day, who rerp.em
ber the time wben tbe laboring classes were in a com
paratively belpless condition. Tbey lived poorly ; 
were awkwardly clotbed, tbeir garments of tbe coarsest 
material, and were content with fare limited in quan
tity and meagel' in quality. In the sense in whic� we 
to-day nnderstand popular education, it was then un
known. The time of which we speak does not extend 
back to a period over sixty-five or seventy years ago. 
Tbe workingman gained (rom the soil a scanty living, 
or toiled hard to produce it in ill-ventilated factories, 
aided by the rudest tools and devices ; and when his 
wise fellows sought to lighten bis task by labor-saving 
machines, he fought against them, precisely as some 
lIlen do to-day, and with his own hands strengthened 
bis shackles and renewed his fealty to honest manual 
toil without the aid of any new-fangled machinery, 
which he regarded with suspicion, and did not care to 
understand. One of the peculiarities of those days, 
however, . was that the laboring man did not fly off at a 
tangent and enter upon a strike. There were' no com
binations formed then, not in this country at least, to 
compel employers to advance wages, or to dictate to 
an employe what he should or should n ot do. 

The laboring man and mechanic struggled upward 
slowly, and was convinced only after he was de
feated. Argument did not make him give up his 
prej udices, but facts did. When it 'was shown to 
him that a cotton gin could clean more cotton 
and do it better than ' his own hands, he very re
luctantly admitted the fact, but denied the gene
ral application of it. He fought every improve
ment in his condition, as he would have fought an 
enemy, and not until his , geueration and succeed
.ing ones had passed away was he slowly educated 
into the knowledge that machines could do more 
work, and do it better, than his hands. He re
garded all labor-saving machines as so many ene
mies, eating up the bread of himself and his chil
dren, and crowding him out of the world, when 
the fact was then, as now, that they are his truest 
benefactors ; instead of depressing his condition, 
they elevate it ; instead of decreasing the demand 
for bis services, they increase it. 

ation. The arts of politicians are subordinate to it. 
Without the aid given by machines, their schemes 
would fall dead ; without the locomotive and printing 
press, and the telegraph, they could not reach the ears 
of men in certain lines of thought. The ability to de
sign a machine that will execute with automatic pre
cision any given form requires a special development 
of brain power, and this development' is by no ' means 
confined to the operator, but is shared by many per
sons. One machine leads to another, and as a conse
quence the intelligence of men turning out machinery 
of a high class is very marked, although they are un
known, for the most part, except locally. The machin
ist speaks through the work of his hand and brain. 
He adds to the popUlation of the world when he sends 
forth a machin� ' capable of increasing its working 
force ; he frees his fellows from the bondage of mere 
handwork, and sets them higher problems to solve. In 
every way he ad vances the cause of his race, and leaves 
the worlcl rIcher by his labors.- Western Manufacturer. 

A WALKING STICK GUN. 

The cane from which this illustration was made is ap
parently a plain,black walkingstick, although when tak
en in the hand it will be noticed that it is a little heavy, 
and the handle has a cold, metallic touch. Fig. 1 
shows the removal of a cartridge that has been used, 

.L 
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153 
LoeolllotiTe HeadlljEht.. ' 

A statement purporting to have originated with " a 
railway official " is ,going the rounds of the press, in 
which the affirmation is made that there is more danger 
in the use than the absence of headlights on locomo
tives. It is admitted that the headlight is good on 
yard engines, but the alleged official is made to say : 

.. On a road engine the headlight is of no earthly use 
to the engineer ; it obstructs the vision so that he can
not see his switch lights, and I think that every think
ing engineer will come to the conclusion that he would 
rather run in the night without a lamp than with it ,  as 
he can see better in the dark. Red cannot be seen dis
tinctly under such a powerful light when the engine is 
running rapidly. A green light under the brilli· 
ant illumination of a headlight appears yellow, and a 
blue light appears pale. I know of accidents which 
have occurred from this cause, and the eyesight of 
every engineer baving a night run is put under a ter
rible strain by continually gazing ahead into snch a 
light surrounded by such dense darkness . .  The new 
electric headlight put on the market a few years ago 
was a success as a light giver, but it has not been gene
rally introduced, simply because railroad managers 
know that headlights on road locomotives are practical
ly useless, and that a more. pOWerful light would be 
positively dangerous." , 

Mr. Toucey, General Superintendent of the New 
York Central and Hudson River Railroad Com
pany, says that " all that is simply nonsensical. 
The beadlight is necessary, and this company rec
ognizes that fact in its general rule that · all trains 
and engines running after dark must display the 
white headlight in front of the engine. ' As for 
that statement about the electric headlight, I am 
not aware that the electric headlight has ever been 
successfully applied.r use on'a locomotive. The 
oscillation ' and jarring of the engine would cer
tainly have a tendency to throw the carbon points 
out of line, and that would stop the light. If that 
could be overcome, there would be no objection to 
its use in the fact of its greater brilliancy. It is 
not needed, however. The present light is brilli
ant enough, and is undoubtedly of service. " 

Mr. Wm. Buchanan, superintendent of motive 
power of the New York Central and Hudson River 
Railroad Company, said : .. The road locomotive 
certainly needs a headlight when running into 
stations. . And in going into and through a yard 
where there are several tracks, it is necessary to 
enable the engineer to see ahead tbat his track is 
clear and the switches set rightly. He is then" of 
course, going at a reduced rate of speed, and ean 
stop if he sees anything wrong. While running 
on the road at full speed, the headlight throws its 
rays on the track so as to illuminate it clearly 150 
or 200 feet ahead. Seeing that far would not give 
the engineer time to come to a full stop before 
reaching a sighted obstruction, for it takes six or 
eight hundred feet to baIt a heavy train,  depend
ent, of course, upon the grade and condition of the 
track, the speed and the weight of the train, but it 

Directly and indirectly, in a hundred diverse 
yet directly traceable ways, machines have been 
the truest friends of the human race. Men lose 
si�ht of these facts in' the wbirl and bustle of life. 
Tiley accept the spectacle of tbe locomotive in 
place of the stage coach, the steamer instead of 
the sailing vessel, the telegraph in lieu of the mail, 
the modern Winchester rifle as a substitute for 
the flint lock musket , and yet fail to see how 
greatly .ese inventions have added to the bless
ings we..IlOw enjoy. By the development of the 
industries of this country, and not through tbe 
efforts of politictans, America stands the leading 
nation on the earth. The advances made in the 
past twenty-five or thirty years are truly wonder
ful, even, to the expert ; and what must they be 
then to those whose avocations lie elsewhere, and 
who know little of what is taking· place in me
chanics ? 

· '7"''''-'''''''_ would give him time to slow up very considerably 

It is now possible to construct a complete sew-
ing machine in a minute, or sixty in one hour ; a 
reaper every fifteen n:.tInutes, or less ; three hun
dred watches in a day, complete in all their ap
pointments. More important than this even is 
the fact tllat it is possible to construct a locomo
tive in a day. From the plans of the draughtsman to 
the execution of them by the workmen, every wheel, 
lever, valve, and rod may be constructed from the 
metal to the engine intact. 

Every rivet may be driven in the boiler, every tube 
in the tube sheets, and, from th!,) smoke stack to the 
ash pan, a locomotive may be turned out in one work
ing day, completely equipped, ready to do the work of 
a hundred borses. This is only possible by the use of 
machines, guided and controlled by human intelligence, 
by a close system of supervision, and accurate economy 
of time and force, and a thorough knowledge of busi
ness. As the nmnber of machines annually produced, 
and the mecbanical facilities for making them, are in· 
creased, statistics show that the n umber of workmen 
is always augmented, Machines do not supplant work
men, but create a demand for them. If a workman is 
taken away from one position, it is only to find employ
ment in another contig-uous one. The opponents of 
machinery may say that if machines had not been em
ployed, more men would have been needed ; but it is 

. easy to see that the production would decrease, fewer 
machines would be made, and fewer men needed to 
make them ; for it is the province of the machine to 
supplemellt man's labor, to elevate him, and to increase 
his earnings, instead of the reverse. A man with a 
pair of stocks and dies may cut, by hard labor and a 
low rate of wages, one hundred five-eighths of an inch 
bolts in one day ; but give him a modern bolt-cutting 
machine, and he will cut four thousand bolts per day, 
and cut them better than with bis hands alone. 

The machine shop is one of th� promoters of civiliz-

A CANE THAT CAN BE USED AS A GUN. 

and the aperture in which a fresh cartridge is placed 
in loading, this aperture being disclosed on pulling up 
or out on the handle when the trigger is at half cock. 
The trigger lies in the under side of the handle, and is 
made to obtrude therefrom, the hammer at the same 
time being lifted by the use of a small lever, about the 
size of a lead pencil, thl3. point of wh,ich is inserted in a 
little hole at the bend in the handle, as shown in Fig. 
2, this lever itself constituting the ferrule of the cane, in 
which capacity it prevents the mouth of the barrel 
from getting clogged up with dirt. To load this cane 
gun, the previous cartridge having been removed as 
stated, it is only necessary to put in a new cartridge, 
push the handle part and the main part of the cane to
gether, and twist the handle till the two portions are 
in line, as shown by arrows. Unless these arrows are 
in line, the bammer will not work to discharge the car
tridge, which is of the central fire pattern. There is 
no reason why a good specimen of firearms as well as a 
serviceable gun cannot be made after the manner 
shown in the article from which our drawings were 
made. 

• I .  I .  
ACCORDiNG to a pamphlet on lubricators published 

by Messrs. MacArthur & Jackson, of Glasgow, a first 
class oil should stand exposure to a temperature of boil
ing water in a water bath of six hours without showing 
any appreciable los8 by evaporation ; its flashing point 
should not be below 300° ; and it should not congeal at 
a temperature of several degrees belQw zero. For cyl-, 
inder oils, whether Ipale or black, the flashing point 
should not be less thIW 500°. 

and reduce danger. The headlight is useful in 
running through towns and villages, where speed 
is generally somewhat slackened; not only to en· 
able the engineer to see wbat is ahead of him, but 
to give warning to persons on the track or near it 
of the approach of a locomotive, and to signal 
gatemen to close the approaches to roads on the 
grade of the track. As for the illumination from 

the headlight obstructing sight of the switch lights, 
that is not true. I have been a locomotive engineer 
and know that it is not, and if I were going out again to 
run an engine at night I am very sure that I would want 
a headlight. The colored switch lights are not ill the 
line of white light thrown by the headlight, but to one 
side, and are seen clearly far beyond the limit that the 
beadlight's rays reach. A red or green light cab he 
distinguished a mile or a mile and a half away, while, 
as already said, the headlight only reaches 150 or 200 
feet clearly." 

In response to a question whether the whistle of a 
locomotive could not advantageously be done away 
with, Mr. Buchanan replied in the negative. It would 
always, he thought, be needed, so long as there are 
grade crossings. The bell is not always sufficient to 
give warning of the approach oJ a train.-New Y01'k 
Sttn. 

. . . � . 
A New Solvent or U rinary CalCUli. 

At a recent meeting of the French Therapeutical 
Society, a specimen of pichu, or piche, was shown by 
M. Limousin. In its native country (Chili) it was be
lieved to disintegrate urinary calculi. M. Limousin 
expressed the belief that piche acted especially on 
the mucin which held together the different elements 
of calculi and dissolved it, and lessened vesical catarrh, 
a belief which, in consequence of the resin it contained, 
was shared and conflrmed by M. Dujardin·Beaumetz. 
A fluid extract has been prepared, of which four 
dessertspoonfuls represent 30 grm. of the plant-the 
dose generally administered in 24 hours. 
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IIolDe of' .he Paper. Bead bef'ore the AlDerlcan AsllO- cent aluminum bronze was heated very hot and then T N 

el.atlon f'or . the AdvaneelDent of' Selenee, BoftBlo 
HE ATIONAL MICROSCOPIC SOCIETY also meets 

. Dlee&1ng, Angust, 1886. struck, the entire bar taking a crystalline condition. at the same time and place with the general associa-
In giving the titles and abstracts of papers, it is quite An ingot of metal exhibited showed less silicon and iron tion. . It · is neoossarily somewhat exclusive, and yet 

likely that some of the most meritorious of the 252 that than the average commercial aluminum, and . methods the intention is expressed of holding at least one open 
were approved by the standing committee may be are being adopted that will greatly reduce its cost. meeting during the sessions, to which all will be made 
passed by, while others less deserving may be noticed. RIVER AND HARBOR IMPROVEMENTS, . welcome; 
The object, however, is less to report the proceedings with special reference to the New York entrance, was No decision was reached as to the next place of 
fully, than to give a few specimens of the work done a paper of importance by L. M. Haupt. The author . meeting, and it is a significant fact that no invitation 
in the di1lerent sections. maintained that all structures of any considerable came from any q uarter. Possibly the unwieldy size 

THE SOARING BIRDS. 
magnitude intended to regulate currents, and resting , and b�ensome cost of these meetings furnish an ex-

A rather fanciful and highly wrought, yet interest- on sandy or alluvial bottoms violated the fundamental planatIOn. And yet there is probably no cheaper way 

ing and suggestive, paper was read by Mr. I. Lancaster, requirement that they should not hinder the ingress of of disseminat�g science among the masses, and the 

of Chicago, who has for many years made a special the tide nor injuriously modify the currents. Also, necessary cost l� no greater than that of many other 

study of the flight of birds. For five years he gave that dikes or jetties were, to a great extent, below the po�u�ar gathenngs whose. burden is borne uncom

himself up to this problem during a residence in South- zero plane of action of waves of translation, and de- . plammgly. The fact haVIng been stated that Prof. 

ern Florida, where facilities for observation were re- pended for strength on their mass, which was fre- F. W. Putnam, the laborious permanent secretary, 

markably . abundant. Hidden by a 'mask of cotton quently made up of small fragments not cemented. had advanced $3,000 to meet arrearages from year to 

fabric la.rge enough to cover the whole person, and Such constructions occupy a large volume, produce year, led to the s?bs?ription of various liberal sums 

painted green and brown like the foliage of the trees great pressure of leverage, result in serious modifica- toward a fund to liqwdate that indebtedness. 

in whose tops the observer took his sta nd, he was able tions in rivers' and harbors, are needlessly expensive, . The officers chosen for next year are follows : Presi

to study more closely the mystery that seemed to set at and cannot be readily changed if once wrongly located. : dent, S. P. Langley, of Alleghany, Pa. ; Vice-Presi

defiance the laws of matter and motion, as the buz- . Mr. Haupt's suggestion was a solution of all these dif- :dents, (A) Wm. Ferrel, (B) Wm. A. Anthony, .(C) A. B. 

zards, gannets, and other soaring birds would lazily ficulties by a fioating system of defiectors attached ' to : Prescott, (D) Eckley B. Coxe, (E) G. K. Gilbert, (F) 
fioat within a few yards from his face, their Wings as buoys or fioats, and anchored to heavy moorings of W. G. F�rlo w, (H) D. G. Brinton, (1) Henry E. Alvord ; 

immovable as a pair of boards. The position of the ground chains, held by screw disks sunk in the' Secretaries, F. W. Putnam, W. H. Pettee, J. C. Arthur, 

wings was always on an incline that was highest in bottom. besides the secretaries of the sections ; Treasurer, . 

front, and the heavier the bird, the greater this inclin- This system is to be guyed in place on the ebb side William Lilly, of Mauch Chunk, Pa. 

ation ; but all birds seemed able to vary it at will. The by wire cables, and depends on the tensile strength of .. • • • • 

relation of the wings to the bodies . widely . varied. wrought iron for its efficiency. Its parts can be readily Spda Loeomotlves. 

Some birds carried them upward, with the tips above assembled, occupy little space, admit the tides readily, Tho Philadelphia Record says : At the Baldwin Lo
the bodies ; while the frigate bird, on the contrary, yet practically control the currents and defiect them comotive Works there are in course of construction 
bent them downward like a fiattened letter m. Herons upon the obstructions to he removed. It is compara- four locomotives, which are designed to be run by soda 
carry their bodies higher than their wings ; while the tively inexpensive, and can be quickly erected or taken which takes the place of fire under the boiler. Sod� 
fi!8.ndhill crane keeps nearly on a level. down. The physical conditions of the problem at has much the same power . as coal, without any of the 

It was found that the soaring fiight is carried on in Gedney's Channel were stated, attention called to the 01lensive gases which that fuel emits. The engines 
wind or calm, the latter be. best, and is generally existence of a peculiar deep basin on the bar, and the are now nearly finished, and are to be shipped within 
done in circles. The bird can go with or against the method of utilizing the cause that maintains it for the two weeks to Minneapolis, Minn. , and are tp be run on . 
wind, its power to move in the air being somehow de- improvement of the channel. Various other plans for the streets of that city, where steam engines are for
r1\'ed from itself; and when this force is not exerted, it the New York harbor were commented on . Stress bidden. 
simply fioats like a boat drifting with the tide. The was .laid on cutting only so much of the crest of the The engine has much the same appearance as a pas
crane lifts itself spirally to the height of 10,000 feet or bar as would secure the requisite channel, as excessive senger car. It is about 16 ft. long, entirely boxed in, 
more, and the buzzard translates himself three miles cutting was a needless expense, and might injure other with no visible smokestacks or pipes, as there is no 
through air so calm that swan's down would fall 'Verti- channels. Haupt's system depresses the plane of tidal exhaust or refuse. The boiler is of copper, 84� in. in 
cally and a tissue paper balloon ascend straight into scour on the bottom, while it increases the local diaineter and 15 ft. long, having tubes running 
the sky. volume of the stream, removes enough material to through it as in steam boilers. Inside the boiler will 
, After stating mauy facts of this nature and the pro- give a clear channel of. thirty feet or more, and main- be placed five tons of soda, which, upon being damp-

blems thus arising, Mr . . Lancaster claimed that he had tainl! it against the forces of the fiood at a minimum ened by a jet of steam, produces an intense heat. 
constructed fioating planes, or " effigies, " with the un- of time and cost. When the soda is thoroughly saturated, which wjH 00-

del' sur�ace rough to moti9n from re�r to front, but THE SOCIAL WASTE PI!' GREAT CITIES, cur in about six hOUrs, the a.ction ceases, ' and then it'is 
smooth the other way. He had made scores of them, 'b. paper read by S. L. Seaman, before the section of necessary to restore it to its original state by forci£g 
which would fioat steadily. in any ordinary breeze, and Economic �cience, set forth facts of a startling nature, through the boiler a stream of superheated steam frMn 
some of them that had been launched from the Eg- whether considered by the scientist or philanthropist. a stationary boiler, which drives the moisture entirely 
DlOnt lighthouse might be fioating yet if not capsized A great. city is a body politic, having a legitimate from the soda, when it is again ready for use. The ex
by storms. He watched one effigy as it traveled for waste attending its most thrifty growth, and likewise a haust steam from the cylinders is used to saturate the 
three days. The application of all this, and much pernicious waste that is a dead loss of social capital, soda, and by this means all refuse is used. _ 
more, to the problem of aerial navigation led him to threatening ultimate disintegration. A professional These engines are the first of their kind Mat have 
constrnet a large machine, ten feet by thirty-five, on service of ten years in New York city, chiefiy under been built· in this country, and Me being constructed 
which a man could ride when the wind blew at the the Board of Charities and Correction, enabled the under the supervision of George Kuchler, a German 
rate of thirty-five miles an hour. Mr. Lancaster had a writer to speak understandingly. The contrast was engineer. The engines will have about the same power 
number of diagrams to explain his paper, after which marked between the popular apathy as to .the de vasta- as those on the New York elevated roads, and will 
it was understood that he was to exhibit his model tions of vice and crime and its dread of financial re- readily draw four light cars. 

and let it soar. But as said model was not forthcom- vulsions and pestilence, although the former causes Soda engines are now used in Berlin and other Euro
ing, disappointment grew to indignation, and mem- more poverty, disease, and misery than the latter. The pean cities very sllOOessfully, and they also traverse the 
bel'S 01lered $1,000 for a model that would work. " waste " was signally illustrated by the fact that the St. Gothard Tunnel, under the Alps, where the steam 

The president of the association, Prof. Morse, at- chain of beautiful islands studding the eastern bord�r engines cannot be used, because the length of the tun
tacked the principles and facts of the " soaring-bird- of the metropolis for more than . eighteen miles had nel renders it impossible to devise a system of ventila
man, " moving a suspension of business that all might been surrendered to the service of the criminal, aban- tion which will carry off the foul gases generated by a 

."go out on the square and try a m odel. Great interest doned, and pauper classes ; and also by the incalcu- locomotive. So overpowering would those gases be-
was excited, and multitudes were willing to be spectat- lable outlay from the municipal treasury and private come that su1location would ensue. . 
ors of the remarkable performan(',e. But Prof. Lancas- beneficence for the support of vice and crime, far A full account of the soda locomotives, with several 
t�r finally disclaimed a knowledge of mechanics, say- beyond the cost of reparative and educational institu- illustrations, will be found . in SCIENTIFIC AMERICAN 

ing that he had made his models fiy in Florida, and tions. Besides the waste of land and money, there are SUPPLEMENT, No. 483. 

that his theory was demonstrated . Considering the 16,000 colonists on these islands, the ooze of the � . .  , . 
extraordinary claims that had been made, and the metropolis, and increasing with greater rapidity pro- Open and Close (loupllngs. 

amount of time consumed by the paper, the general portionally than the reniaining population. The 
feeling was that the gentleman should not have stood whole police are in necessary and congenital relation Some very interesting experiments were made dur

on his dignity, but sho�d have gratified the a ssocia- to this waste, which is the fatal price of crime; The iug the closing days of the brake tests at Burlington, 

tion by launching at least a single little model. sources of social waste are mostly hidden-under-paid 10.. , to test the effect of open and close couplings upon 
1 b f f ·  dl h'ldr h the ability of a locomotive to start a train. This has 

COWLES ELECTRICAL FURNACE. a or, gangs 0 rIen ass c 1 en, . oodlums baffiing 
th th ·t· th f t t been a matter of hot dispute betweed the link and 

An account was given by P.rof. Thurston of the e au orl les, e army 0 ramps, hose crippled in 
colossal dynamo lately made by the Brush Electrical reckless competitions and financial disasters, badly hook coupler men for a good while, and it is strange 

Company. lThis machine was illustrated and de- managed labor disturbances, the heredity of vice, the that the matter was not long ago determined by actual 
t· 1 h 1 I f th f 11 experiments. At Burlington it was found that the 

scribed i11 last week's SCIENTIFIC AMERICAN.] A pa- prac lca e p essness 0 e a en and the pauper 
1 th Old W Id d 'ft f locomotive could start on a lead 49 loaded cars close 

per was also read by Prof. Maberry concerning the re- c ass, e or rI 0 outcasts, the sewage of in-
t d d b h Th fi t 

. coupled and 48 with ordinary link and pin coupling. 
sults of certain experiments made by the Cowles elec- emperance an e auc ery. e rs condition of 

f d t 1 . t t th Afterward, on the grade, the en";ne started 38 cars 
trical furnace, for which the great dynamo, and other re orm an a mas er y reSlS ance 0 is waste lies in e' 

th 1 t· f ffi 'al . . 1 with each method of coupling. The general results 
smaller onflS, had bee�constructed. It had been found e se ec lon, or 0 Cl superVIsIon, of cu tured men 

d . . 1 al' h seem to establish the conclul!ion that the loose slack of 
that the electrodes should enter the furnace at an angle verse 10 SOCI0 ogy, Ive to t e high functions of such 
of 35°, and that the charcoal should be coated with a trust, and absolutely beyond the reach of all political open couplings is of no advantage in starting a long 

t 1 t and heavy train, and that the draw-bar springs give 
lime to increase its efficiency. By other i ..... provements en ang emen s. _ all the slack that is needed. The trains run at the 
the furnace was enabled to utilize far more powerful THE BOTANICAL CLUB. brake tests had loose slack as follows : Westinghouse, 
currents than had formerly been possible. During the Minneapolis meeting, three years ago, 10 ft. to 11 couplings ; Eames, 11 ft. () in. ; the Ameri-

The resources of the company have thus far been so permission was obtained to organize a botanical club can, 11 ft. 8 in. , and the Widdefield & Button, 8 ft. 9 in. 
occupied commercially, that Jess attention has been in connection with the A. A. A. S.,  provided its meet- to the same number of couplings. This would give 
paid to scientific. questions than might be desirable. iogs were not brought in conflict with those of the from 40· to 50 ft. of slack to be taken up \)efore the. 
There can be no doubt, by those familiar with alum- general association. Each year since has witnessed draw-bar springs were moved in the fifty-car brake
inum, as to its peculiar properties that give it superior the growth of the club, until this year it held daily test trains, an amount sufficient to cause the severe 
value over zinc, tin, and other metals with which it is sessions from eight to ten A. M. , and organized sepa- shocks of the stops. The results of these experiments 
sometimes. compared. The statement tha·t aluml'num rate excursl'ons and receptl' ns' d th b d . b . 0 , an e mem ers were are un enla ly favorable to the hook coupler interests, 
cannot be produced without copper is erroneous. This distinguished by badges. The general feeling is that though doubtless close couplings can be made with 
furnace has frequently produced it in large quant4ties. this is all right, but is a new departure, and worthy of links as well. In the train used at Burlington; the 
A remarkable e1lect was noticed when a. bar of ten' per special comment. loose slack' was taken . up by iron wedges in the links. 
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ENGINEERING IN VENTIONS. 

A car coupling has been patented by 
Mr. George L. Walton. of Bougere, La. The invention 
consists in providing an ordinary drawhelld with ellip
tic springs placed longitndinally, to hold a conpling 
link in II horizontal position. to enter a corresponding 
drawhead in an a�roaching car, to be coupled auto· 
matically. 

A railroad signal 'has been patented by 
Mr. Theodor R. A. Weber, of New York city. Two 
signals are combined by rods with each other and with 
mechanism at the sides' of the rails for operating the 
rods, whereby the si�a18 are automatically set to dan
ger by a train ·and are not changed until the train leaves 
the section. 

A dumping car has been patented by 
Mr. John Scully, of Sonth Amboy. N. J. Combined 
with the car body and doors at the bottom of the car .is 

A wagon brake has been patented by 
Mr. Edward M. Allen. of Sta1ford, Md. It is an im
provement on a former pateuted inveution of the samo 
inventor, providmg a simple and convenient mechan· 
ism by which the oscillating b'ody support. operating 
the brake, may be connected with the teamoattaching 
device, sO that when the team i. stopped on a level or 
when ascending a hill side, the purt may be so adj usted 
that any forward motion of the team will serve to ap
ply the brake with great force. 

The charge ff»' In8ertion under thili head iii One Dollar 

a line ff»' each inaertion ; about eight word8 to a line. 

Adverti8ementa must be rec4/1)6d at publica/ion qfftce 
(18 early (18 Thursday morning to appear in nemt i88'Ue. 

a vertically movable bar. whereby the doors may be concrete Apparatus. etc. Ernest Rltnsome, S. F., Cal. 
opened and clo.ed by a positive movement of the bar DeviC1!8 Of Advertilier8. 
longitudinally, which giv6ll a'positive down thrn.t npon So many device. are resorted to by advertisers. that the 
the doors. or by which they may be held at any desired l ordinary reader .ometlme. becom. shy of the temptinll 
angle to regnlate the di.charge. paragraph. fearing the advice that is concealed In It like 

a pill In jelly. Who, for instance. on beginning this 
,< A railroad gate has been patented by Item. would have >upposed that Its purpo.e was to make 
Messrs. Henry Cluever. of ,Albany. and Nicholas The· known the truth that Dr. Sage's Catarrh Remedy is what 
len. of Schenectady. N. Y. The constrnction is snch It claim. to be-a cure for a disease at once loathsome 
that as a train of cars approaches the gate the engine to friends and annOying and even dangerous to the suf
wheels strike down a lever which rocks a shaft that ferer? 
operates wires to draw down sliding bars. that allow the Lesner's Improved. 
gate bar. to swing down by their own weight, the gate 
being then opened by the wheels in passing. 

A car coupling has been patented by 
Mr. James H. Pollard, of Clarence, Mo. This invention 
covers novel featnres of con.trnction and combination 
of parts for a coupling which will work automatically 
with a link of an approaching car, having any ordinary 
link and pin drawhead. and which Can be worked with 
drawheads of different heights. and the conpling and 
unconpling c .. n be done from either side or the top of 
the car. 

. . . . .. 

MECHANICAL INVENTION. 

The cheapest and best Turbine Water Wheel. 
Price. greatly rednced. 

Send for prices and guarantee. 
Wm. B. Wempll. Sons, 

�'ultonville. N. Y. 
Gillham'S Guard and Platform Doors for railway cars. 

to exclnde smoke. dust. etc. Patent and all Improve
menta for .ale. For price and particular •• addre.s R. J .  
Gillham. lock box 177. Orlando. Orange County. Fla . •  for 
the U. S. ; or John W. Anderson. lock box 327. Orlando. 
Fla.. for Canada. 

Engines, B'l's. all sizes. Lock BoxJ. So. Windham, Ct. 
The Knowles Steam Pnmp Works. 44 Washington 

St •• Boston. and 93 Liberty St .• New York, have ju.t Is
sued a new catalogue. in which are many new and Im-

A chuck has been patented by Mr. Ed- proved form. of Pumping Machinery of the single and 
win F. Lind.ey, of Bristol. R. I. The invention coo- duplex. steam and power type. This catalogue will be 
sists principally in providing the jaw. with spring seat., mailed free of charge on application. 
or snpporl. for opening them. to recei. the shank of Presses & Dies. Ferracute Mach. Co .• Bridgeton. N. J. 
the tool. the jaws baying also inclined onter surface. to 
act in connection with a bevel in the chnck core for 
closing the jaws upon the tool, with other novel featnres 

Machinery for Light Mannfacturing. on hand and 
built to order. E. E. Garvin & Co .• 189 Center St •• N. Y. 

TO INVENTORS. Clock and mdicator systems, electric, T. C. H. 
Vance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7,S99 

An experience of forly years, and the preparation of Clock hand and dial. illuminated. A. Speer . . . . . . . .  347.528 
more than one hundred thousand applications for pa- Clock movement, H. P. Prulm . . . . . . . . . . . . . . . . . . . . . . 3f7.737 
tents at home and ab.oad. enable us to understand the Clock s,stem. electriC, C. L. Clarke . . . . . . . . . . . . . . . . .  3f7,5711 laws and practice o"",,oth continents. and to possess nn- Closet. See Water closet. equaled facilities tor procuring patents everywhere. A Clutch, M. W. Grovesteen . . . . . . . . . . . . . . .  " . . . . . .. . . . .  347,708 synopsi"""f the patent aws 01 the United Sta'es and all Composing stick, W. H. Golding . . . . . . . . . . . . . . . . . . . .  347,591 foreign countries may bB had on application, and persons ! Compound motive power engine. C. Koch . . . . . . . . .  347.619 contemplating the securing of patents, either at home or Confectioner'. dropping tube, J. Bentel . . . . . . . . . . .  3f7,460 abroad, are Invited to write to thl. omce for prices, Cooking .utensils. device for carrying olf smoke which are low. In accordance with the time. and our ex- and steam from. J. D. Bowley. . . . . . . . . . . . . . . . .  3f7.564 ten.lve facllItie. for conducting the bnsiness. Addres. Corsets. lacing stay for. T. P. Taylor . . . . . . . . . . . . .. . .  J!'7.«9 
MUNN & CO .. omce SCIENTIFIO AMERICAN. 861 Broad- Cotton gin, E. Van Winkle . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7.666 way, New York. Cotton picker. G. Bisler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3f7.SS2 

INDEX OF INVENTIONS 
Ii' o r  which Letter. Patent of' the 

(Jntted Statell were Granted, . 

August 17, 1886, 
AND EACH BEARING THA.T DATE. 

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

Abdominal bandage, W. & J. Teufel . . . . . . . . . . . . . . . .  3f7.532 
AlRl'ID. See BurKlar alarm. 
Alcohol, making. C. Ordonneau . . . . . . . . . . . . . . . . . . . .  3f7.731 
Ash pan. self-closing, E. A. Jack.on . . . . . . . . . . . . . . . . . 3f7.351 
Atomizer. A. B. Tutton . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 3f7.750 
Axle box. car. A. C. Hebert . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.599 
Axle, car, J. Bourne. Jr . . . . . . • . . . . . . • . . . . • . . •  : . • • • . .  34:7',568 
Axe. car. J. J. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.353 
Axle •• device for .tralghtenlng carriage. J. A. 

George . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3f7.58S 
Bag. See Feed bag. 
Bag holder. T. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  3f7.S9S 
Baling press. P. K. Dederick. . . . . . . . . . . .  . .  . . . . . . . .  3f7,327 

Cotton pres •• W. P. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3f7,468 
Conpllng. See Car con piing. Hose and pipe coup-

ling. Pipe coupling. 
Crayon holder. O. A. Mo.es . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.439 
Cultivator. E. E. Eddington . . . . . . . . . . . . . . . . . . . . . . . . . . 3f7.583 
Cult.ivator, E. E. Krause . . . . . . • • . . • . • . • • . . • . . . . . .• . . • .  347,722 
Cnltivator. J. H. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3f7.725 
Cultivator and hoe. combined. A. G. Christman . . .  3f7.320 
Cultivator bar and cultivator cliP. Zehner & Eisen-

hour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.756 
Cultivator. cotton planter. and fertilizer di.trlbu-

ter. W. Wimpee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.545 
Cup. See Oil cup. 
Curtain fastener. W. Wiedemann . . . . . . . . . . . . . . . .  347,543 
Cuspidor. G. Kochendorfer . . . . . . . . . . . . . . . . . . . . . . . . . .  347.854. 
Cut-out switch. A. G. Dailey . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.576 
Darning last, M. B. Crowninshield . . • • . . • .  o • • • • • • • •  347,757 
Dental plugger, A. W. Browne . . . . . . . . . . . . . . . . . . . . . .  3f7.567 
Denture. artificial. J. I •. Williams . . . . . . . . . . . . . . . . . . . 3f7.5« 
Derrick. hay .tacking. O. youman . . . . . . . . . . . . . . . . . .  3f7.755 
Door check. !<'.�Saunder . . . . . . . . . . . . . . . . . . . . . . . 3f7.517. 347.518 
Door check. C. H. Shaw . . . . . . . . . . . . . . . . . . . . . .  3f7.525. 3f7.526 
Door. elevator. P. Scheeler . . . . . . . .  : . . . . . . . . . . . . . . . . .  3f7.519 
Door fastener, barn, J. S. Trout . • . . . . . . . . . . . . . . . . . . .  347S� 
Door hanger. E. L. Dunham . . . . . . . . . . . . . . . . . . . . . . . . .  347.694 
Dovetailing machine. T. Carter . . . . . . . . . . . . . . . . . . . . . . 347.418 
Draught regulator. J. Ashcroft . . . . . . . . . . . . . . . . . . . . . .  3f7.5IiO 
Drainer. dish. M. A. Vall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.665 
Drawing machinery • •  crew gill. Smith & White-

head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.655 
Bar. See Cnltivator bar. Grate bar. Drier. See I.nmber drier. Wool drier. 
Bar •• etc •• converting tires Into. C. B. Beach . . . . . .  3f7.459 Drill. See Rock drill. 
Barley. wheat. etc .• machine for pearling, C. O. Dust box. J. H. Ethridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f'.701 

Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.540 Dyeing apparatu •• J •• Weldon . . . . . . . . . . . . . . . . . . . . .. . .  341.401 
Barrel making macbine. G. W. Packer . . . . . .  3f7.370. 3f7.372 Dynamite. M. EI •• ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.424 
Bath apparatu •• W. F. Lambert . . . . . . . . . . . . . . . . . . . . . 3f7.4aO Eave. trough �nger. D. H. Harman . . . . . . . . . . . . . . .  34'7.348 
Battery. See Voltaic battery. Egg preserving apparatn., T. J. Moore . . . . . . . . . . . . . 347.498 
Battery and battery plate. H. Woodward . . . . . . . . . .  347,7M Electric current converter. R. A. Ripley . . . . . . . . . . .  3f'.642 
Bed bottom • •  prlng. E. P. Berray et al . . . . . . . . . . . . . .  3f7.556 Electric .ignal. automatic. H. C. Nickolson . . . . . . . .  347.6Sf 
Bed lonnge. O. Stechhan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.446 Electric train controlling sy.tem. F. J. McQueen . . 347.628 
Bell. R. N. William .. . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . .  3f7.452 Electro magnetic valve. M. W. Grove.teen . . . . . . . .  3f7.70'1 
Belt. therapeutiC electric. I. Gray. . . .  • . . . . . . . . . . .  347.092 Elevator. See Hay elevator. 
Bit brace. W. P. Bullard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7,417 Elev .. tor. A. J. McAd .. m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3f7.4SS 
Blacking boxes and brushes. holder for. W. A. Embroidery frame and stand, combined. J. C. 

A Catechhm on tke Locumotive. By M. N. Forney. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .. . .  3f7.641 State .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.743 • • •  With 19 plates. 227 engraving •• and 600 page •. $2.50. Sent Boller •• rai.ing steam in locomotive. W. H. Cow- Fabric. See Knit fabric. 
AGRICULTURAL INVENTION. on receipt of the price by Munn & Co., ;361 Broadway. ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.420 Ii'rablc for window shades. etc .• Improving the fln-. New York. Bone blanks for h .. ndles. machine for milling. A. I.h and durability of. V. G. Bloede . . . . . . . . . . . . . .  347.315 rr A fertilizer distributer has been patent- . 0.- 699 Gnild & Garrison's Steam Pnmp Works. Brooklyn. C. E.tabrook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "4> Fabric or material for Interior decoration •• etc., ed by Mr. James Van Sielen, of ,Jamaica, N. Y. It Is N. Y. Pump. for liquids. air, and gase.. New catalogue Boot or shoe .tretcher. Haentges & Fisher . . . . . . . .  3f7.485 metal faced. T. & J. Mlllot . . . . . . . . . . . . . . . . . . . . . . .  3f7.497 

so made that the discharge opening can be closed, the Boot. rubber. R. Sloan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  3f7.65S Fanning mill. G. & J. W. Gray . . . . . . . . . . . . . . . . . . . . . . .  3f7.706 
stirring mechanism thrown ont of gear. aud the plows 

now ready. Boot. and .hoes. milling tool for heels of. W. P. !<'are register. J. W. Meaker . . . . . . . . . . . . . . . . . . . . . . . . .  347.437 
rai.ed from the gronnd, by a single lever. aud all re- Nickel Plating.-Sole mannfacturers cast nickel an· Corson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.689 !<'ancet. screw. J. Jaeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.609 
tnrned to working positious by operating a treadle ode •• pure nickel salt •• polishing compo.ition •• etc. $100 Boots and shoe •• • ole moulding machine for. D. Feather renovator. Barnch & Williams . . . . . . . . . . . . .  3f7.456 • "Little Wonder." A perfect Electro Plating Machine. Knox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.429 Feather •• m .. chine for .craping the quills of. J. �h_n be adjnsted to distribnte more or 16118 fertil- Sole manufacturer. of the ·new Dip Lacquer Krl.taIlne. Bottling machine. G. S. Slocnm . . . . . . . . . . . . . . . .... . . .  347.654 Hawlowetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  3f7.486 Ize e acre. Complete outfit for plating, etc. Hanson. Van Winkle & I Bottles. punching hole. in. D. RylandS . . . . . . . . . . . . .  3f7.742 Feed bags for animals. F. P. Eastman . . . . . . . . . . . . . .  :u7.562 • • • Co •• Newark. N. J .• and 92 and 9f Liberty St .. New York. Brace. See Bit brace. Fence machine. W. Van Horn . .  . .  . . . . . . . . . . . ... . 3f7.400 

lIUSCELLANEOUS INVENTIONS. Haswell'8 l!Jngineer'8 Pocket-Book. By Charles H. BraCket. See ScaWold bracket. . Fence machine. wire. A. Boggs . . . . . . . . . . . . . . . . . . . . .  347.562 II CI II M · d M h . I E I G' Brake. See Car brake. Locomotive brake. Sled Fence support. G. ·H. & J. S. Hume . . . . . . . . . . . . . . . . .  347.713 
A 'l h b t t d b M Haswe , v ,  arme, an eo aDIeu ng neer. IV- b k 347 42J n 01 CUp as een pa en e y r ing Tables. Rule •• and !<'ormulas pertaining to Mechan- ra e. Fence. truss hedge. J. N. Edgerly. . . . . . . . . . . . . . . . . . .  • 

Johu Davies, of Peckville. Pa. It is designed to be Ic •• Mathematics. and Phy.ic •• Architecture. Ma.onry, Brake. J. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.501 Fence. wire. J. S. Upton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.751 
readily adjns1ed for delivering more or less oil. and Steam Ve •• els. Mill •• Limes. Mortar •• Cements. etc. 900 Br?".t ring attac�ment. J . Thornton . . . . . . . . . . . . . . . 347.5.l3 Fences. machine for making wire and picket. W. 
thicker or thinner oil. or to prevent delivery' altogether page •• leather. pocket-book form. $4.00. For sale by BrlCk for ventilatIOn. M. M. Smith . . . . . . . . . . . . . . . . . .  3f7.392 C. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.668 
if reqnired, Detng adapted for oiling Jonrnals, steam Munn & Co .• 861 Broadway. New York. Brick kiln. G. W. Sharer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-17.650 Fertilizer dl.trlbuter. J. Van !!Slclen . . . . . . . . . . . . . . . . .  347.535 

Brick kiln. J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  347.453 File stand. E. D. Par.on .. . .  : . . . . . . . . . . . . . . . . . . . . . . .  3f7.504 cylinders, and other frictional surfaces. Iron Planer, Lathe. Drill. and other machine tools of Brick machine. J. J. Kulage . . . . . . . . . . . . . . . . . . . . . . . . . .  347.355 Filter, T. Luce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.432 
An ice cream freezer has been patented modern design. New Haven Mfg. Co .• New Haven. Conn. Bron.ing machine. W. B. SlJverlock . . . . . . . . . . . . . . . .  3f7.652 Filter. C. H. Weiderman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.400 

by Mr. Charle. Hedges. of Grinnell .  Iowa. This inven- Ni".t�'8 .,.-�-"'" •. -A pocket book of mechanics 
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59S �. ' v,," .IU,",,"' •• � roo . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . ... • re ex ngDls lUg appara us, • reen ea . . . . . . . . ", j .  tion relates t o  a wagon o r  vehicle adapted t o  carry ice and engineering. containing a memorandum of faet. and Brushing ·�aChine. �h�e: i.: 'T: ·Jone .. . . . . . . . . . . . . . . 347.715 Flask. See Moulder's tla.k. cream in freezers, and covers a mechanism driven from connection of pr .. ctice and theory. by J. W. Nystrom. Buckle. Gable & Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.340 Flour. bolting and pnrlfying. J. V. Dav1 . . . . . . . . . . . .  347.326 the vehicle wheel or axle for operating the freezer as C.E .. 18th edition. revised and greatly enlarged. plate,. Bung vent. F. M. I.a Bolteaux . . . . . . . . . . . . . . . . . . . . . . .  3f7.723 Folding rack. L. F. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.702 the vehicle travels along the road. the vehicle being lIso l2mo. roan tuck. Price, $3.50. !<'or sale by Munn & Co.. Burglar alarm. Cooper & Kohl . .  . . . . . . . . . . . . . . . . . . . . .  3f7.668 Frame. See Embroidery frame. 
. 

adapted to deliver milk or other produce. 861 Broadway. New York City. Burial casket. Rappleyea & Spark . . . . . . . . . . . . . . . . . .  347,739 Fruit picker. W. B. Mayfield . . . . . . . . . . . . . . . . . . . . . . . .  3f7.495 
A calculator has been patented by Mr Iron. Steel. and Copper Drop Forgings of every de- B
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" 7  •• 0• Furnace. See Gas furnace. Locomotive furnace. 

scription. Billing. & Spencer Co .• Hartford. Conn. .. """ Portable fnrnace. Lnther M. Carmical. of Jonesville. Va. It Is so made We are sole manufacturers of the Fibrous Asbestos Button, hinged .hoe. Zoller & Gardner . . . . . . . . . . . . .  347.410 Furnace •• ash pit for. C. T. Schoen . . . . . . . . . . . . . . . . .  3f7.522 
with nine paralIel bars , each bearing nine equidistant Removable Pipe and Boller Coverings. We make pure Button or stud. coller or culf, R. Benedict . . . . . . . . . .  3f7.5f>5 !<'urnaces. feeding air to. J. A.hcroft . . . . . . . . . . . . . . . 3f1.M9 
marks. by adjusting certain rings on the bars. to indi- asbestos good. of all kinds. The Chalmers-Spence Co. Cabinet. E. E. Pettit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.&1 Game counter. J. A. Brittain . . . . . . . . . . . . . . . . . . . . . . . .  3f7.467 
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moving the device from right to left over the'tablets, Cnrlis Pressure Regulator and Steam Trap. See p. 142. Can opener. E. A. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . .  347.674 Garment hanger. M. H. Cazier . . . . . . . . . . . . . . . . . . . . . . 3f7,569 

the product will be indicated by the number over Snpplement Catalogne.-Persons In pnrsnit of infor- Candlestick attachment. G. Gri.el . . . . . . . . . . . . . . . . . .  3f7.4B4 Gas. decompo.ing and carbureting natural. J. M. 
matlon of any special engineerinK. mechanical. or sclen- Candlestick. miner' •• T. Cox . . . . . . . . . . . . . . . . . . . . . . . . .  347.691 Critchlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.693 which the ring. pass. 
tlflc subject, can have catalogue of content. of the SCl- Candy whl.tle mould. A. J. & A. Wisner . . . . . . . . . . _ 3f7.406 G .. s engine. J. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.469 

A corset clasp has been patented by IINTIIrIC AMERICAN SUPPLEMENT .ent to them free. Car brake. H. F. Cook . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . 347.575 Gas engine. Hodgkinson & Dewhurst . . . . . . . . . . . . . . .  3f7.60S 
Mr. Francois F. Delpy. of Paris. France. It is a plate The SUPPLEMENT contain. lengthy article. embracing Car brake and starter. D. HaII. . . . . . . . . . . . . . . . . . . . . . .  347.346 Gas engine. R. F. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.656 

apertured and bent to form a hook. with a plate aper- the whole range of engineering. mechanic •• and phy.ical Car brake shoe. L. S. Colburn . . . . . . . . . . . . . . . . . . . . . . .  3f7,419 Gas furnace. r"generative. Fourcault & Jacques . .  3f7,703 
science. Addre.s Munn & Co .. Publl.her •• New York. Car coupling. E. Apgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.679 Gas. manufacturing hydrocarbon. W. F. C. M. tured and provided with a tongne, making a r.Iailp of Car coupling. J.�H. Pollard . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.511 McCarty (r)............. . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.757 which only a small portion of the metal projects, it Universal & Independent 2 Jaw Chucks for brass work, Car couplinK. C. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.660 Gate. J. L. Kopecky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3f7.620 

being mostly covered by tbe trimming, the clasp being both box & round body. Cu.hm� Chuck Co .• Hartford.Ct. Car coupling. G. L. Walton . . . . . . . . . . . . . . . . . . . . . . . . .  3.l7.�7 Gate, M. M. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.74O 
one.which can be rapidly and conveniently operated, Steam Hammers. Improved H>:draulic Jacks. and Tube Car couplinl\. W. E. Williams . . . . . . . . . . . . . . . . . . . . . . . . 817.409 Qate post. M. A. Sparks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.658 
and which cannot damage the garments or injnre or Expanders. R. Dndgeon. 24 Columbia St .. New York. Car coupling. W. D. Woodward . . . . . . . . . . . . . . . . .. . . . .  3fr.M7 Gla.s bott.les. forming Indents In. D. Ryland .. . . . . .  347.741 
pinch the skin. . 60,000 lUmerBlm'8 1886 � Book of snperior saws, with Car. dumping. J . Scully . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3fr.52J Gluing machine. E. Den.more . . . . . . . . . . . . . . . . . . . . . . . 347.329 

A t t t h b d M Snpplement. sent free to all Sawyer. and Lumbermen. Car. freight. J. F. Bat.ohelor . . . . . . . . . . . . . . . . . . . . . . . .  347.553 Grain binders. ten.lon device for. E. Pridmore . . . .  347.976 
arge rap as een patente by r Car motor. J. S. Connelly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.470 Grain .eparator. J. T. & A. E. Smith . . . . . . . . . . . . . . . . 347.391 

Franklin J. Curran, of Stanford. Ky. It is for casting Address Emer.on, SmIth & Co .• Limited. Beaver Fall., Car spring. C. T. 8choen . . . . . . . . . . . . . . . ... . . . . . . . . . . . .  3f7.647 Graining. J . Hammer! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.595 
the frangible targets used in shooting matches, and the Pa .• U. S. A. Car. stock. Moorshead & Bixhy . . . . . . . . . . . . . . . . . . . . . .  3f7.63ll Grate. H. M. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  347.401 
target holding and relea.hig devices are supported on Hoisting Engines, Friction Clutch Pulleys, Cnt·off Car wheel. E. R. Proeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-17.735 Grate bar. J. A.hcroft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.M8 
the onter end of a casting lever. in snch _y that the Coupling •• D. FrI.ble & Co .. 112 Liberty St •• New York. Cars. chair fitting for drawing room. G. Le'Ve . . . . . .  3f7.758 Grate. fire. G. Jone .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.352 

targets will be ca.t in different verlical planes. to be If an invention has not been patented in the United Carbureting gas. apparatus for. J. S. Tibbets . . . . . . .  3f7.668 Grate • •  tove or fnrnace. J. B. Jones . . . . . . . . . . . . . . . .  3f7.714 
States for more than one year, It may .tlll be patented In Card • •  how. J. Thoubboron . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.5:u Grenade. hand. Fowler & Shelman . . . . . . . . . . . . . . . . . .  3f7.567 readily di.tinguishable from all points, the invention Canada. Cost for Canadian patent. $40. Varion. other Carding cylinder •• apparatus for winding toothed Grinding mill. D. C. Stover . . . . . . . . It . . . . . . . . . . . . .. . .  3f7.531 .r.overing various novel features in construction and foreign patent. may also be obt .. lned. For In.tructlon. wire on. Proctor & Knowles . . . . . . . . . . . . . . . . .. . . . .  347.116 Guard. See Window gnard. 

combination of parts. address Munn & Co.. SCIENTIFIC AMERICAN patent Carding engine. D. M. Thomp.on . . . • . . . . . . . . . . . . . • .  347.662 Hanger. See Door hangefl Eave. trough hanger. 
A machine for cutting leather has been agency. 861 Broadway. New York. Carding machine. H. L. Moulton. . . . . . . . . . . . . . . . . . .  3f7.728 Garment hanger. 

Carrier. See Cash carrier. Rein carrier. Harne.s bridle attachment. H. H. Brandes . . . . . . . .  347,464 patented by Mr. George W. Gross, of Oxford, N. J " How to Keep Boilers Clean. " . .  Send your address Cartridge loading machine. C. Wonacott . . . . . . . . . . . 347.455 Harrow. E. F. Stoddard . . . . . . . . . . . . .  347.530. 347.744. 3f7.745 It is a readily adjustable machine for cutting leather for free 88 page book. Jas. C. Hotchkl.s. 93 John St •• N. Y. Ca.e. See Lamp case. �arvester, W. N. Whitely . . . . . . . . . . . . . . . . . . . . . . . . . .  347.677 Into strip!! and strap. of varlons widths, combining Barrel, Keg, Hogshead. StaveMach'y. See adv. p. 366. Cash carrier. G. H. Sp .. ngler . . . . . . . . . . . . . . . . . . . . . . . . .  .347.657 arvester. cane and corn. B. B. Bollinger . . . . . . . . . .  347.316 
with feed rolls, a horizontally adju.table gange plate Iron and Steel Wire. Wire Rope, Wire Rope Tram. Ca.ter. furniture. W. H. Tucker . . . . . . . . . . . . . . . . . . . .  347.749 Harve.ter reel. J. Bachman . . . . . . . . . . . . . . . . . . . . ... . . .  3-17.551 
in front of the rolls. adapted to regnlate the width to ways. Trenton Iron Company, Trenton. N. J. Ceiling nnd floor. fireproof. C. F. W. Doehring . . . . .  3f7.474 Harve.ting and binding ruacblne. grain. J. Knoop 347.617 
be cut, and a verlically movable plate adapted to bear Cement. hydraulic. Murphy & Lord . . . . . . . . . . . .. . . . . 3f7.867 Harve.tlng machine. C. F: Craver . . . . . . . . . . . . . . . . . .  347,b'92 Astronomical Tele.copes, from 6" to largest size. Ob· Chain drive M Dntrl.ac 347 697 . Hat .weats. stitching reed cover. to. J. A. Brautl-on the leather being cut, the machine being calculated • • •  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
for hand or power operatiug. .ervatory Domes, an sizes. Warner & Swasey, Cleve- Chain links. machine for trimming and coupling. gam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-17.466 

land. O. N. B. Fa •• ett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3f7.838 Hay elevator. J. Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.680 An automatic stock water tank has Split Pnlleys at low priC6ll. and of same strength and Chains • •  prlng link and bar for. A. W. Cox .. 3f7.421. 347,422 Hay loader. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3i7.S89 
been patented by Mr. Richard H. Barber, of Galena. appearance as Whole Pulleys. Yocom & Son'. Shafting Chair. See Invalid chair. Swinging and reclining Hay rake and loader. combined. F. C. Davl . . . . . . . .  347.578 
Kansas. It has end troughs for horses and cattle. too Work •• Drlnlter St., Philadelphia, Pa. chair. Hay raker and loader. combined. L. C. McCarthy. 3f7.7ll6 
Wgh for use by smaller animals, and side tronghs for " nlustrations and Descriptions of Recent Locomo- Chimney cap. W. L. Stevens . . . . . . . . . . . . . . . . . . .. . . . .  347.394 Heater. See Water heater. 
sheep. hogs. etc., in which the water is fnrnished as tlves " ; enlarged edition ; 625 engravings ; ready Sept. 1. g:
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.
:.':. :::::.: : : :�:: the animal step!! upon a treadle in going to the trough. Price. tII.50. Send for circular to the BaiWoad �e, Ch::k'fO� r�ck drlli�: j: &J: G: ·Tb;��k�����·:::: 347:397 1 Heel naUing machine. F. F. Baymond, 2d . . . . . . . . . .  3f7.514 the water always beiug freshly furnished and the tank 7S Broadway, N. Y. Chuck. lathe. W. L. Sweetland . . . . . . . .. . . . . . . . . . . . .  1U7.S95 Hinge. J. B. Galloway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &7,34,1 easily inclined ; the invention is an improvement on a Send for catalogue of ScientifiC Books for sale by Churn. N. Barnesley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.312 HitchlnK device. H. R. Engll.h . . . . . . . . . . . . . . . . .. . . . .  &1.585 ormer patented invention of the lIame Inventgr. lIunn & Co •• 861 Broadway. N. Y. Free on application. Cleaner. See Lamp chimney cleane.. HoeinK machine. cotton. J. Holllng.worth . . .... . .. 11&1',005 
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HOIf choloira remedy. C. e. Grlm.th • • • • • • • • . . • • • • . • • . 347.483 Protector. See :Water closl!i s�t P1'9tector. 
Holder. See .Hag.holder • . . Crayon.holder. TobaC-

. 
Pruning Implement, R. Bartly . . . . . . . . . . . . . . . . . . . . . . . 347,552 

'co .tlck holder. Pulverizer. h .. rrow, and cultivator, combined. J .  
Hoop drlver,. G. W • .  Packer . . . . . . . . . . . . . . . . . . . . . . . . . .  347,l169 T .. & E .  D. ()Iaudln . . . . . .  · . . . . . . . . . . . . . .  ; . . . .  ; . . . .  ; . '84.7.573 
Horseshoe c8Jks, . . machlne for sharpening, H. Pulverizing machine, H. B. Feldmann . . . . . . . . . . . . . 847,4llO 

East et at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 847.698 Pump. mining, J. B. Lyons . . . . . . . . . . . . . . . . . . . . . . . . . .  847.724 
Horseshoe . nail., . machine . .  for forlling, .  J. a. . Pump regulator. J. H. Ble •• lng . . . . . . . . . . . . . .  . . . . . . . .  347,M9 

PhIUIPJI . . . . . . . .. . " .. ; . . . . . . . . . . . .  " . . . . . . . . .. . . . ... . .  847.510 Pumps, exp .. nslon rubber bucket tor chain, S. A. 
Hose aod .plpe ·coupling. P. J.  O'Con.nor . . . . . . . . . . .  847,868 Goss . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.842 
House. Ilee Toy house. Rack. See �'oldinlf r .. ck. 
Hub. J. C. Holloway, Sr . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 347.42'1 ltIidlator .. tt .. chment. steam, Durrell & Gebhard .. 847,'76 
Hub, vehicle, J. C. Holloway. Sr . . . . . . . . . . . . . . . . . . . .  347.'26 Railway, cable. E. O. McGlauflln . . . . . . . . . . . . . . . . . . . .  347,624 
Hub. vehicle. J. Marl . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.623 Railway cro •• tie, E. R. Procter . . . . . . . . . . . . . . . . . . . . .  347.784 
IcAe .. m freezer. C. Hedges . . . . . . . . . . . . . . . . . . . . . . . . 347.001 Railway cro •• lng .Igna\, W. VogeL . . . . . . . . . . . . . . . 847,752 
Iudicating apparatus. C. L. Clarke . . . . . . . . . . . . . . . . .  341.571 Railw .. y g .. te. Cleuver & Thelen . . . . . . ... . . . . . . . . . . . 347.6U 
Ingot mould. comPOund. C. Parkin . . . . . . . . . . . . .. . . . . 347.636 Rallw .. y .Ignal. T. R. A. Weber . . . . . . . . . . . . . . . . . . . . . 847,04,1 
Injector. W. P. Brachmann . . . . . . . . . . . . . . . . . . . . . . . . . .  347.666 Railway slgn .. ling apparatus. W. Vogel . . . . . . . . . . . .  347.753 
Insulator. telegraph . J. O'Brien . . . . . . . . . . . . . . . . . . . . .  847.685 Railway .wlteh. autplI!8tlc. W. S. Boyd. 3d . . . . . . . . .  347.317 
In.valld .chalr. C. Clarke . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.321 Rallways. lI'rip for cable. C. A. Harvey . . . . . . . . . . . . .  3<17.5111 
Iron by means of lIuorlne. dephosphorlzlng. J. RefrIgerator; C. M. Biddle . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.500 

Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.349 Register. See Fare. regl.ter. 
Jack. See JMtlng j .. ck. Regulator. See Pump regulator. 
Joint. See Wire joint. ReIn c .. rrlei' .. nd blinder stay, combined check. F. 
Kettle. E. O. Eat<)n . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . 347.834 Schenkenberll' . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . .  347.«' 
Kiln. See Brick .kiln. Rock drill. E. Morean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.438 
Knit fabric, T. S. Baron (r) . . . . . . . . . . . . . . . . . . . . . . . . . . 10.\'55 Roller mill. J. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347,667 
Knltting machille. circular. W. H. Pepper. . . . .  . . 3<17.505 Rope. or cable. used In tran.portlng load •• appa-
Knob attacb ment. W. I. Alvord . . . . . . . . . . .347.411 to 3<17.413 ratu. for .upPOrting and guiding tr .. vellng. 
Knockdown chalr. E'lanjgan & Harrl.on . . . . . . . . . . . .  847.889 Roe & Bedlington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.«S 
Ladder. C. H. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.008 Rubber or other elastic waterproof material, aheet 
LadJler • .  h'. S. Seagr .. ve .. . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . .  3<17.648 formed ot India, E. L. Perry . . . . . . . . . . . . ... . . . . . .  847,733 
Ladder. fireman' •• Stnemple & Thomas . . . . . . . . . . . . 8.17.746 Saccharine and gel .. tlnou. Uquld •• mUi:, etc., vac-
Lamp. !lase. E . . S. Piper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.639 uum evaporator tor. N. B. Rice . . . . . . . . . . . . .. . .  : .  347.881 
Lamp chimney cleaner. W. J. Webb . . . . . . . . . . . . . . .  847.671 Saddletree. W. S. Web.ter . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.672 
Lamp chimney •• spring holder for. I,. Pllng.t . . . . . . 347.375 Sanitary apparatu •• J. R. Bryden . . . . . .  . . . . . . . . . . . . 347.666 
Lamp. regenerative gall. C •. M. I,ungren . . .  , • • , . .  847.622 Sash ·balance. W. J. Thompson . . . . . . . . . . . . . . . . . . . . . .  347.396 

. Lamp shade support. S. S. WOOdward . . . ... . . . . . . . . . 847.456 Sash cord guide. F. V . .  PhUlip • . . . . . . . . . . . .  847,5O'l to 347.600 
Lamp • . street. J. Eagan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847.478 Scall'old bracket. L. C. Springer . . . . . . . . . . . . . . . . . . . . . .  847.659 
Lamp •• 8!lS.pen.lon device for. N. Jenkin .. . . . . . . . . .  847.613 Scraper sharpener •. G. Peter . . . . . . . . . . . . . . . . . . . . . . . . .  3<l1,1i06 
Lawn sprinkler. J. Lawson . . . . . . . . . . . . . . . . . . . . . . . . . . .  347,858 Screen . J. Norwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847.73) 
Le..d piP"'. )ll. J;[aa., . "  . . . . . . . . . . . . .  , . . . . . .  , . . . . . . . . . . . 347,584 Scythe fastening. Robertson & Danker . . . .. . . . . . . . . . 31.7,515 
Le .. d pres.e •• dIe for. J. Hooper . . . . . . . . . . . . . . . .  . . .  847.007 Semaphore and other. elevated sjgual . . lIghts. E. S. 
Leather spllttl.ng machlne. ,4.. G. Web.ter. . . . . . . . 847,402 Piper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847.MO 
I,emonade. device for beatlllg and .ml.x;lng e"g. W. Separator. See Grain separator. Liquid separa' 

�'. �own . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 347.398 tor. 
Letter press. Veilleux & Benlngton . . . . . . . . . . . . .... .. 347,536 Sewers. catc.h basin Inlet and cover tor. H. W.  
I,iftiog jack. J. W. Church!)} . . . . . . . . . . . . . . . . . . . . . . . . .  847.570 McDon .. ld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. 347,496 
J,lghting devl.ce. ,A.. K. Stsnd!..h . . . . . . . . . . . . . . . . . . . . .  847.529 Sewing machine bobbin. C. M. & A. V. Abercrom-
Liquid level IndIcator and cont·roller. automatic ble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.6'/'8 

electriC. J. J. Ghegan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.539 Sewing machine table. E •. Lanfer . . . . . . . . . . . . . . . . . . . 847.358 
Llquld separ .. tor. centrifugal. J. Evans . . . . . . . . . . . . 8.17.7C2 Sewing machine)!. pres.er foot for pearl brald. J .  
Liquid. I n  vacuo. tre .. tlng fermented: ferment- A. Br .. utlgam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.465 

able. and dl.tilled. C. W. Ramsay . . . . . . . . . . . . . . . 847.«1 Shaft bearing. vertical. I. P. L .. mbing . . . . . . . . . . . . .  8'7.431 
Lock. . See Switch and .lgn .. l Iock. Shawl .. nd bundle carrier. E. Buchholz . . . . . . . . . . . . .  347.415 
Lock. L. L. Bate . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . .  847.5M Shoe and .tocklng, combined. S. Rauh . . . . . . . . .. . . . .  347.442 
Lock. C. It. Uhlmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.664 Shoe fastening. J. T. Senteney . . . . . . . . . . . . . . . . . . . . . .  347.� 
LocJi: and hasp. combined • . A. R. Duryee . . . . . . . . . . . . 347.685 Shutter fastener. H. Camu . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.610 
Lock .. nd latch. W. I. Alvord . . . . . . . . . . . . . . . . . . . . . . . . 347.414 Signl1l . See Electric slgnal. Railwl1Y cro.slng 
Lock escutcheon. D. H. Sherman . . . . . . . . . . . . . . . . .. . .  847.«5 sll!Dll\. 
Locomotlve brake. H .  A. Wahlert . . . . . . . . . . . . . . . . . .  847.407 Signallnjl apparatu •• G. W. Brown . . . .. . . . . . . . . . . . .  3<17.819 
Locomotive furnace. P. A. Buckland . . . . . . . . . . . . . . . 847.683 Signaling policemen. apparatus for. Brewer & 
Locomotive grate bar. T. W. Heintzelman . . . . . . . . .  347.001 Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 847.318 
Lubricator. J. Elli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.a85. 347.3116 Slate. school, J . Du Shane . . . . . . . . . . . . . . . . . . . . . . .. . . . .  347.698 
Lumber drier. G. W. Sharer . . . . . . . . . . . . . . . . . . . . .. . . . .  3<17.887 Sled. D. R. MC)Laren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.436 
MaUing tube. J. P. Buckinll'ham . . . . . . . . . . . . . . . . . . . . .  3<17.416 SI3d br .. ke. Co.tello & Aker . . . . . . . . . . . . . . . . . . . . . . . . . . 347.322 
Meat cutter. A. J. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 341.'77 Smoke consumer. J. Keane . . . . . . . . . . . . . . . . . . . . . . . . . . 847,615 
Meat mincing and s .. u.age .tumng machine. com- Soda or other mineral waters. cradle for carbon-

blned. T. Willi .. m •• Jr . .. . . ... . . . . . . . . . . . . . . . . . . . . . .  847.'68 .. tlng. A. D. Pu1feJ' . . . ... . . . . . . .. . . ... . ... . . . . . . . . . . . . . . 347.378 
Meat tenderer. T. E. Sharp . . . . . . . . . . . . . . . . . . . . . .  , . . .. St7.671 Spectacle •• W. M. Pyle . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 847.'/'8S 
Medloal oompGund, S. W. Fleming. : : . . . . . . . . . . . . . . .  847.759 Sprlnll'. See Car oprlllll'.' Vehtcle1!prll!lf • .. .' '' 
Metal founding machine. � • .  T .. bor . . . . . . . . . . . . . . . .  347."7 Sprinkler • .  S1\9 L"wll. sprlnkler. 
Milk strainer. C. A. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . 847.581 Sprln�ler. White & Gr .. y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.'65 
Milk. vacuum ev .. porat�r for. R. 1IJlIin . . . . . . . . . . . . . . 347.584 St .. mp and other articles, handle lock for. W. J. 
Milking machine. cow. Beyer & Rohde . . . . . . . . . . . . 3<17.659 Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  347.685 
Metal loop and catch. H. W. Cooley • . • . • . • . . . . . . . . .  347.471 Staple forming and driving machine, P. A. Cou-
Meter. See ProPorilonal nieter. p .. I .  . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . 847,322 
Mill. . See Grinding mill. Roller mlll. Windmill. Starch. manufacturing malt liquors from. W. T. ' . 
MIIl ••. tappet for .tamp� C� 1\; Thle . . . . . . . . . . . . . . . . . . 847.661 .re�b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.611. 847.612 
MlIliog machi n e. key .eat.. J. S. Waterman . . . . . . . .  347.539 Stave jQlnting ID8chine. G. :W. Packer. . . . . .. . . . .  847.371 
Moul�:.. See' Candy whistle mOUld. Ingot mOUld. Steam boil.er. p • . F. Dundon (r) . . . . . . . . . . . . . . . . . . . . . .  10.758 
Moulder'. fla.k. H. 'I.· .. bor . . . . . . . . . . . . . . . . . . . . . . . . . . .  347,'46 StlllLDl boiler •. T. Ne.om. . . .. . . . . .. .. . . . . . . . . .  . . . . . . . . .  3<17.502 
Mouldings. manufacturing ornamental. F. Man- Steam boiler. M. & W. N. Rumely . . . . . . . . . . . . . . . . . . .  347.834 

· key . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.361 SteRm englne. ,A .. F. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 847.3« 
Mop wringer. J. W � Gleason . . . . . . . . . . . . . . . . . . . . . . . . .  347.1iOO Stenm englne, I. R. Kern . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.616 
Motor. B. Elmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.4iS Ste,.m engine or pump. W. C. Salmon . . . . . . . . . . . . . .  3<17.6« 
Motor. 1. S. G oldman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.705 Stone sawing machines • •  and feeding mechanism 
Mowing machine. J. Gilchrest . . . . . . . . . . . . . . . . . . . . . . .  347.461 for, D. Shortsleeve . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.388 
K,uslcal Instrumel!ts. k.eY .indicator for. Carpenter Stove. R. G. Shackell . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  847.M9 

& Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . .  347.666 Stove. ga •• C. L. Bisbee . . . . . . . . . . . . . . .  , . . .  : . . . . . . . . . .  347.661 
Night .oil . .. pparatus for the dl .posal of. J. T. Stove. gasoline. J. M. Reddy . . . . . . . . . . . . . . . . . . . . . . . . .  347,379 

Rob·bin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3<17.383 SUlfar. etc .• machine for sifting powdered. G. 
011 cUP. J. Davie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �7.577 Dinkel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.
. . . . . .  347.473 

Ol/e;'t'eflnlng vegetable. A. T. Hall. .  . . . . . . . . . . . . . . . .  347.M5 SWinging and recllnlog chalr. H. Kline . . . . . . . . . . . . .  347.426 
Orll'an pipe. W. J,. Merrln . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847.863 Switch. See Cut-out .wltch. 
Org .. n reeds. m .. nufacture of. L. A. Wood . . . . . . . . . 347.M6 Switch and .ignal lock. I. May . . . . . . . . . . . . . . . . . . . . . . .  347.� 
Oven for heating flat Iron •• E. We.tenhaver . . . . . .  847.M2 Table. See Sewing machine table. 
Oven. reel. Duncan & Bailie . . . . . . . . . . . . . . . . . . . . . . . . . .  847.475 Tailors' u.e. curve .Cliber for. G. Frega . . . . . . . . . . . .  847,700 
Padlock. W. Hover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.711 Tambourine. C. N. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.512 
Pan. See A.h pan. Target; E. C. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.7n 
Paper box. T. F. W. Schmidt . . . . . . . . . . . . . . . . . . . . . . . .  847.646 Telegraph pole. iI. C. Herron . . . . . . . . . . . . . . . . . . . . . . . . l!47.602 
Paper fastener, E. Kemp.hal! . . . . . . . . . . .  : . . . . 347.718. 847.719 Telel!raph wire and insul .. tor fastening. J. WII-
Paper folding and pasting '  machine. T. C. Dex- .on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .  347.4M 

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,333 Telep"o.nlc .al'P'8.1'!1.tu., �, J. Perrin . . . . . . . . . . . . . . . . . 847.374 
Paper for boxes. machine for scoring and cutting. . Telephones. Une holder for acoustic. A. W. S. 

J. C. Marsh .. I1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3<17.492 DBV.i . . .. . .. . : : . ·  ... .. . . .  ; .. :,· . . . . . .  , . . . . . . . . . .. . . . . . .  · . . . . . . .  l!47.il25 
Paper for sun pictures. preparing. J. S. Simonds . .  847,52'7 Tile f!,! facing. wall •• ",tc., H. Hall . .. . .. . . . . . . . . . . . . . . 847.425 
Pavement • • elf-supporting combinat.lon. C. Beut- Timel'lec.e dial. M. Y •. B. Ethridge . . • • • . • • . • • . • • • . • •  SI7.;lS7 

tel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.557 Tire tightener. C. D. Hammon . . . . . . . . . . . . . . . . . . . . . .  847.847 
Perinutatlim lock. ·L. G. Knowles . . . . . . . . . . . . . . . . .. . . 347.618 Tobacco iiOucIi� w: W. W�ker . . . . . . . . . . . . . . . . . . . . . .  347.668 
PhotographiC camera. O. Varlng . . . . . . . . . . . . . . . . . . . .  347.'"1 Tobacco .tlck. b,'1lder. F. B. Davl . . . . . . . . . . . . . . . . . . . . 347.579 
Plano •• key bottom for. S. La Grassa . . . . . . . . . . . . . . .  347.800 Toy hou.e. col!&p.I1!le. J. �. :uueklngham . . . . . . . . . .  847.682 
Picker. See Cotton ·plcker. Tray • • \;lIl'Jl[.ng. I�. T. Cramer . . . . . . . . . . . . . . . . .. . . . . .. . . 3<17.924 
Pipe. See Lead pipe. Organ pipe. Trlcycle. T. O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.503 
Pipe coupling. G. O.  L. I,eprevo.t-Bourgerel . • . • . .  3,17.461 Tube. See Mailing tube. 
PIpe. machine for bending metal. C. M. Hun- Tug • •  haft. H. F. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.670 

sicker . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.� Type bars. machine for prodUCing. O. Mergen-
Pipes. etc .• covering for. T. Merriam . . . . . . . . . . . .. . . 847.631 th .. ler . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.629 
Pipe. of clay. etc .• m .. chlne for making .ewer. E. Type dl.trlbuting machille. J. L. McM illan . . . . . . . .  347.627 

T. Barden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  l!47.,"7 Type matrix and mechanism for dl.trlblltlng the 
Piping. hanger for", N. Kenway . . .. . . . . . . . . .... . . . .  847.468 ... me. O. Mergenth .. ler . . . . . . . . . . . . . . . . . ' . . . . . . .  , . .  347.6:10 
Plnnter and .eeder. J. M. John.ton . . . . . . . . . . . . . . .  l!47.6U Type setting m .. chlne. J. L. McM illan . . . . . . . . . . . . . .  3<17.626 
Planter. check row co ... . McCormiCk & McClain : . 347.862 Type writing machine. W. J. Perkin. . . . . . . . . . .  . . . . . 847.373 
Planter. corn. J. S. Mulholetk . . . . . . . . . . . . . . . . . . . .. . . 347.499 Umbrella .upport, E'. H .. itz . . . . . . . . . . . . . . . . . . . . . . . . . .  3<17.343 
Planter. com. A. Runstetler . . . . . . . . . . . . . . . . . . . . . . . .  847.M3 V .. lve, T. F. MOrrin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  , ; .  347.727 
PI .. nters. cut·o1ffor. D. M. P .. rry . . . . . . . . . . . . . . . . . . . .  347.637 Valve and · overflow plj)e for batJItubs, wash 
Plow. gang. E. E. Krau.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,721 basin •• • Inks. ete .. combined. W. Bunting. Jr . . 841.684 
Plow. sulky. E. A. DeWitt . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.� Valv:e for beer ca.ks. safety, J. C. Schaefer . . . . . . . .  847.M5 
Plow •• harrow .. ttachment for. N. W. Rew . . . . . . . . . l!47.380 Valve gear. engine. P. I. Schmaltz . . . . . . . . . . . . . . . . . .  347.521 
Poroui! m .... for blotting.purpo.e. and for making Valve gear. reverslbie. P. I. Schmaltz . . . . . . . . . . . . .  347.386 

cigar pipe •• ete .• o. Br""h . . . . . . . . . . . . . . . . . . . . . . . .  347.565 Valve. safety. J. Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347./;16 
P.)rtable furnace. E. Densmore . . . . . . . . . . . . . . . . . . . . . 347.028 Vapor burner; M:J,. Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847.712 
Post. See G ate po.t. Vehicle body, G. ·P. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.621 
Power. automatic apparatus for aconmulating Vehicle spring. R. Mulholland . . . . . . . . . . . . . . . . . . . . . . . 3<17.500 

and ·utilizlng. J. Houlehan . . . . . . . . . . . . . . . . . . . . . .  347.710 Vehicle. two.wheeled. M. L. Knowles . . . . . . . . . . . . . .  3<17.'90 
Press. See Baling pre... Cotton pres.. Vehicles. king bolt for. T. A. McGovern . . . . . . . . . . . . 347.'85 
Printing machine. cylinder. J. C. Ralrlgh . . . . . . . . . .  347.518 Velocipede. E. G .• I,atta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.357 
Printing machine inking apparatu., R. Mlehle . . . .  3<l7.BM Veneers. m .. chine for cuttlnlf. E. Den.more . . . . . . .  347.881 
Printing m .. chlne •• gripper mechanism for. ·B. Veneers. maChine for·drYlng. E. Den.more . . . . . . . .  847,330 

Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3<17.467 Ventil .. ting·mOtor. I,. J. & j. T: Hope . . . . . . · . . . . . . . . 847.708 
Printing malihlnes, web controlling device for. J. I VI.e, A. MontAnt. . . . . . . . . . .. . . . . ... : . . .. . . . . . . . .  847,865, 347,1166 

T .. rox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847.ft!IO Voltaic battery, A. F. W. PartL . . . . ... . . . . . . . . .  _ . . . . 347.4«1 Proportlonal meter, G. WlilltllllfliouM. .. r . . . . . . . .  : .  �.67'd , W-.oq. IOll. 'W. n. X\)lenl . . . . . . . . . . . .. . . . : . . . . . .... IG.D8 

Wardrobe attachment. M. H. Casler . . . . . . . . . . . . . . .  347.687 
Wash bowls .. nd bathtubs. automatic plug for. B. 

F. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...  .' 3<17.890 
Wa.hilig machine. pounder. D. C. Jordan . . . . . . . . . . 84.7.716 
Wateh. stoP. J. Tlxler (r). . . .  . . . . . . . .  . . . . . .  . . . . . . . . . .  iO,758 
Watches • •  tem .ettlng mechanism for. A. Troller 3<17.450 
W .. ter clo.et . B. Havauagh . . . . . . . . . . . . . . . . . . . . . . . . . .  847,598 
Water clo.et se .. t protector. J. H. Engelhardt. Jr. 847.586 
Water closets. handle or pull for. W. H. Bate . . . . . 3<17.313 
W .. ter he .. ter. J. R. Denison . . . . . . . . . . . . . . . . . . . .. . . . . .  3<17.332 
We .. ther .trip. J,. L. Ma.t . . . . . . . . . . . . . . . . . . . . . . . . .. . . 347.4.')3 
Well dlgll'ing rigs. sand reeUor. R. S. Battle .. . , . . .  347.314 
Well dnllIng machine. ·W. J. Prlngle . . . . . . . . �· : � . : . . .  347.377 
Windmill. G. W. Rundlett . . . . . . . . . . . . . . . . . . . . . . . . . .  847.385 
Window guard. J. Kaufman . . . . . . . . . . . . . . . . . . . . .. . . . . 347.717 
Window shade. G. W. McGill . . . . . . . . . . . . . . . . . . . . . . . .  347.4:U 
Windo'w wa.hlng machine. R. H. Schenck . . . . . . . . .  347.520 
Wire coiling machine. G. Hildreth . . . . . . . . . . . . . . . . . .  347.350 
Wire coile. mactine for forming. W. Kleese .. . .. . .  347.720 
Wire jOint. C. Mcintire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.625 
Wire .treteher. D. C. Bowen . . . . . . . . . . . . . . . . . . . . . . . . 347.'62 
Wires. tool for unitlog. L. E. Whipple . . . . . . . . .. . . . .  347.675 
Wool drier. J. H. Lorimer . . . . . . . . . . . . . . . . . . . . . . . .. . .  347.360 
Wrench. W. H. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 341.681 
Wrench. J. B. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347.bIlO 
Wringer. See Mop wrlnller. 
Yarns or threads. apparatus tor manufacturing 

napped or filled. J. T; Waring . . . . . . . . . . . . . . . . . . . . 847 •• :18 
Yoke, neck, J. H. HOlfllatt . . . .  : . . . . .  , . . . . .  , . . . . . .  , . . .  347.60' 

. , DESIGNS. 
Lamp •• etc .• • tandard for. P. E. Guerin . . . . . . . . . . . . ,. 16.857 
Monldlng. F. M .. nkey . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . .  16.800 
Toy cannon. trail piece for. L. C. Bi.hop . . . . . . . . . . .  16.856 
Trimming. R. Kr .. use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,659 
Watch dial •• ornamentation of. A. O. J enning • . . . .  16.858 
Window • •  bade. B; Bimbaum . . . . . . . . .  i . . . . . . 16,858 to 16,855 

TRADE MARKS. 
Blsonits. crackers. and wafers, V .. n Derveer & 

Holme. Biscuit Company . . . . . . . . . . . . . . . . . . . . . . . .  19.587 
Bolting cloth. C. S. Escher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.")81 
Carbonated beverage. C. Beck . . . . . . . . . . . . . . . . . . . . . . . . 18.579 
Co1fee. J. Speidel & Co . . . . . .  .' . . . . . . . . . . . . . . . . . . . . . . . . . .  13,566 
Salve. W. L. Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,574 
Overcoat., undercoats. pants. and ve.ts. T. R. 

Boone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . .  LQ.571 
Pl1per, writlIig. Wilkinson Bros. & Co . . . . . . . . . . . ... . .  13,577 
Pianos. grand. .quare. and upright. J . & C. 

Fi.cher. . . . .  . .  . .  . . . . . . . .  . . . .  . . . . . .  . . . . . . . . . .  . . . .. . . . .  18,584 
Pickles. Crosse & Blackwell. . . . . . . . . . . . . . . . . . . . . . . . . .  13,500 
Razors. Flagg Cutlery Company (limited) . ... . . . . . . . . . 13,583 
Soap. A. C. McLeRn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,585 
Soap. family. N. K. Fairbank & Company . . . . . . . . . . . 18.582 
Tobacco, combined .moking and chewing. A. Beck 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.5'/'8 
Toilet water and hair t onic. W. G. Varin . . . . . . . . . . . .  18.583 
Underwear for adult. acd children of both sexe •• 

Ferris Bro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 18.578 
Whl.ky. F. W. Hunt & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.575 
Whisky. J. J .. meson & Son . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.576 
Yeast cake •• J. T. & H. Boyle . . . . . . . . . . . . . . . . . . . . . · . . .  19.572 

A printed copy of the .peclflcatlon and drawing of 
any pateut in the foregoi..g list. also of any p .. t8!lt 
is.ued .Ince 18611. will be furni.hed from thl. omce'for 21; 
cents; ' In'lIi-deririg pleas� state th'e nlimber and date 
of the patent desired. and remit to MUDD & Co .• 361 
Broadway. 'New York. We al.o furni.h copies of patents 
granted prior to 1866 ; but at lncreased . co.t. ali the 
• peciflcations. not being printed. must be copied by 
hand. 

Cauadlan Patents m .. y now be obtalned by the 
inventors lor any of the Inventions named In the fore
going list. at a cost of $40 each. For full Instruction 
address Munn &; Co •• 361 Broadway. New York • . Other 
lorejgu patent. may also be obtained. 

Inside Paae, each InHnlon - - - 7'3 cents R IIl1e. 
Back PaRe, each I llsertioll - - - 81.0'0' .. IIl1e. 

The above are charge. per agate line-about eight 
words per line. Thl. notice show. the width of the line. 
and Is .et in agate type. Engravings may head adver
tisement. at the s&)ne rate per agate line. by measure
ment. as the letter pre... Advertisements must be 
received at publication omce as early as Thursday morn
Ing to appear In next I.sue. 

PUMPING MACHINERY.-BY E. D. 
LeaVitt. Jr. Historical DOtes on machinery tor mine 
pumping. Style. of pumps used In varlon. well-known 
mine.. Direct actinll steam pUmPJI. Contained In SCI
ENTI1i'IC AMIIIRICAN S.uPPLEHIlI�"J'. No. 49�. PrIce 10 
cents. To be had at tills emce and from all newsdeal· 
ers. 

WREATHS OF IMMORTELLES. DE-
.criptlon of appa.l'l/tu. used In France tor making 
wreath. of Immortelles tor tuueral pnrposes. With two 
����"t.·No��

n
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�
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�cesfiI�l:.l���:��tSlh1s 

oftIce and from all n81'.dealers. 
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A R E  I N S U R E D  AGA I N ST BY 

TH E TR A'V ELE R S" 
Of H,artford, Conn. 

' I SSUES A LSO TH E 

BEST AND  CHEAPEST L IFE  POLICY 
IN THE VVORLD. 

Indefeasihle, Non-Forfeitahle, 
World-Wide. 

.ASK AGENTS TO SHOW A OOl"Y. 
Surplus, • $2,096,000 

8,4 1 7 ,000 
1 2,500,000 Assets, • • • • 

Paid Policy-H Olders, 
';US. G. BA.l'TEBSON, RQDHlY DENNIS; 

Secretat'f/o Pre8ldent. 

A BOO K FO R 
M:ANUFA.CTURERS 

8PON' ENCYCLOPJEDIA ru���l:i 
Art •• Manufacture •• and Commercial Products. Com
{lrl.lng detailed description. of the production of R .. w 
Materl .. I., their manufacture. and the utilization of tbe 
waste, Tne articles are" written by manufacturers of 
.. cknowledged reputation. Comjllete In :J3 part\!,. price. 
75c. each! or In five volumes $27.00. covering 2.1 ... page. 
and .near .y 2.000 lllu.tration8. The parts are .old .epar
.. telft. and a fnll descriptive circular will be .ent on E�&F:nN . Spon , 35 M urray St. ,  N ew York 
SEBASTIAN&!AY � CO'S 

. . '  1mp20ft4 CdUIir. . . LA. TDS�:�e� 
Drill Presses, Chucks. Drills, 
Dogs. and maChinists' and 
teursf outfits. Lathes on trial • 
Catal<>gues mailed on application ,�"."'r' 
1615 W. lid St., CinobWatl, 0 . . . : :�� 

LUBRICANTS. - A VALU..l.BLE PA-
per by Prof. R. H. ',I.'hur.ton. on the .rearval�e Ot llllir!catlnlf snb.tance •• and the correct method of comparing 
prices. Contained in .SCIIliNTIFIC AlIIKRTCAN SUPPJ.\<
MENT. No. 493. Price 10 cents. To be baa at this 
omce and from all new.dealers. ' 

M I N E R·AL W O O L:. 
A fire-proof in.ulator of heat and sound. Sample. and 

price list free. U. S. MINERAL WOOl, CO .• 
• 22 CORTLA N D T  STREET, N .  y, 

ON THE LIOUEFACTION OF GA SES 
IllId other e1fect. 01' extreme cold, and on .ome pheno
mena of hillh ten.lon. By J. J. C ·oleman. F.C .S. I 'hy
.ical conditions of varlou. liquid. and gases de

s
end�nt 

:�g� l�f:t:t���Bpp����ig�i�fe���f::e";!'. a
h
�� 

rial for cooling. Storage of liquefled gase.. Pheoomella 
a •• oclated with high temlieratnre. Iron "s .. b .. ttery 
element. Contained in SCIIlI!<rIFIC AMERICAN S{TP_ 
PLlIlHIlINT, No. 489. Price' 10 cents. To be bad at this 
omce and from an newsdealers. 

Outting-off Saw and Gaining Machine. 
'Special MachineS for Car 

Work. and the I .. test [00.
proved W o o d  W o rk i n g  
Machinery of all kinds. 

C. :13. Rogers &. Co'., 
NORWICH, CON".� . . . 

. AND ' .  
109 L1l1ert, St., N. J. 

PURIFICATION OF DRINKING W A
��� �JllJ:im �l @��&yl�ir �t�·tc;.

n
s:ltft:;.

A
�ic\t�cff 

alum in clarifYing w.ter by filtration. How to make 
the alum .olutfon. Contained in i!CIE"TTFIC AMERICAN 
I'UPPI.DIENT. No. 49 1 . Price 10 cents. To be had at 
this omce and from all new.dealers. 

! 
THE STABILITY AND SPEED OF � 
Y.cht •• A paper by F. J. Patten. discm •• ing trom the Wiley &; Russel l  Mfa Co.,  GJ'een fl .. Icl, M �8.s, 
.tandpoint of mechanlcl, the re lative merIts of the 

THE DISCHARGE OF ELECTRICI. 'TV broad. shallow yacht and·�h. narrow Rnd deep craft. or 
.. cutter." With tWQ ligures. Conta.\ned In SCIICNTI.II"TO from clouds. Desorlptlon. by Mr. Loudon, at a pretty AHIlIRICAN SUPPI.l!1IBNT. No. 491. PrIce 10 cents. To experiment to iIIu.trate .ome of the phenomen_. of be had at this omce and from all newsdealers. . thunder 1I1:0rm •• With one ttgure. Contained In SCtEi<

TIl'IC AHIlIRIO A N  SUPPI.IlI" ENT. No. 493. Price 10 
cents. To be had at this omce and from all newsdeal
ers. 
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DYNAMO and MOTOR CASTINGS. 

EVERYTHINO ELECTRICAL.. 
G. W A PSEY, North Cambridlre, Mllss. 

NOVELTY ELECTRIC COMPAN Y. New Short Line Morse Telegraph Instrument, 20 ohms, use on line 5 to 10 miles In length, $H.OO each by mail pre-
paid. Satisfaction g

�rfia:;�l?o���gti� pt\r:3:I�hia. 

LIGHTING. 

The Waterhouse Elec lriC Mfg, Co" Hartford, Conn. 

Established 1887. � L. & • .  .I .  W H I TE ,  BUF�'ALO, N. Y., '100... Manufacturers of m achIn e Kn ives, 
Planing, Moulding, Shingle and " �. • " .• Stave, Hoop and Veneer. Plated Stock and Blanks for Moulding Cutters. Other Machine Cutters to Pattern. Moulding Cutters can be ordered by numller from Universal MouLding Book. 

LIGHTNING RODS. -DESORIPT ION OF 

f!cW�:H;.s;,n�r�:��,\sa�.Pt�1d 
d�YVil'l:' lI�a���t" i:ginY�: With 6 figures. Contained in SCII<NTII!'IC AMERICAN S[JPPLI':MENT, No. Ii\eli Price 10 cents. To be had at 

this office and from all newsdealers. 

CLARK'S NOISELESS RUBBER WHEELS 
No more Splintered Floors. 

Different Styles. CataloKue Free. GEn. P. C ) . A RK, 
Willdsor Locks, Ct. 

ARC H ITEC1'URAI, P E R S  P I W T I V E 
for Beginners, with 11 plates of Practical Examples. Quarto, cloth. By F. A. Wright. This book will be sent 
�J'�� 't����'is-��s�"l:k.pr'i!':lci!; $f.oJ.eceiPt of price by 

pul!.x....EY'S. 
Order from our " Special List." Tb JOHN T. NOYE MFG. 00. , 

:aUFF.A.:x..O. :lV. Y. 

TROCHOIDED PLANE.-A PA-

FORE IGN PATEN TS. 
'l'heir Cost lteduced. 

Tbe expenses attending the procnrlng of patents in 
most foreign countries having been considerably re
duced the ob.t,acle of cost Is no longer in the way of a 
large proportion of our Inventors patenting their inven. 
tions abroad 

CA N A UA .-The cost of a patent in Canada is even 
less than the cost of a United States patent. and the 
fOrpler lUclude! the ProvlDces of Ontari .... Quebec, �ew 
Brunswick, Nova Scotia, British Columbia, and Mani
toba. 

Tbe number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining patents in Canada is very large, and is steadily increas
Ing, 

.; N ( � I .  \ Nn .-The new English law which went into 
torce on Jan. 1 st .  1885, enab :es parties to secure patents 
in Great Britain on very moderate terms. ABrltish pa
tent includes England, Scotland, Wales, Ireland and the Uhanne L Islands. Great Britain is the ll.CknoWledged 
financial and commercial center of the world; and her goods are sent to every quarter of the glObe. A good 
Invention is likely to realize as much for the patentee 
iL J.:njl!and as bis United States patent produces for 
him at h"''Ile, and the small cost now renders It possible 
for almost every patentee in this country to secure a pa
tent in I;lreat' Britain. where his rights are as well pro
tected as in the United States. 

O'l' H E lt COUN'I' ltIES.-Patents are also obtained 
on very reasonable terms in France, Belgium, Germany, 
Au.tl'la, Russia, Italy, Spain (the latter includes Cnba 
and all the other Spanish Colonies), Brazfl, British India Australla, and the other British Colonies. , .An experience of FORTY years bas enabled the 
publishers of 'I'HE SCIENTIFIC AMEltIOANto establish 
competent and trustworthy agencies in all the prinCipal 
foreign countries, and it has always been their aim to 
have the business of their Clients promptly and proper
lY done and their Intere&<s faithfully guarded. 

A pamphfet containlng a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro. curing of patents abroad, may be had on application to 
thIs office. 

M tJ N N & ( ' 0  .. Editors and Proprietors of THE SCI
ENTIFIC AMERICAN, cordially invite all persons desirlnll 
IWY information relative to patents, or the registry of 
trade-marks. in tbis country or abroad, to cull at their 
offices. R61 Broadway. Examination of inventions, con
sultation, and advice free. Inquiries by mail promptly 
alll>wered. 

Address, MUNN & CO., 
Publishers and Patent Sollcltol'll, 

861 BPOadw,,¥. New York. 
BRANCH OFFICES : No. 622 and 624 F Street, Pa.oI1Ic Building. Gear 7th ·StNet. Waall.illJ(ton. D. C. 

N EW YO R K  B E LT I N C AN D PAC KI N C  C O M P'Y. 
The Oldest Ilnd 1.1l"lI'e8t Manufacturers o f  the Orllrlnal 

S O L X D  V'. "C' L O .A.. N X T E  
El :r.n. e r y  � l:L e e 1 & .  

A II otber kinds Imitations alld Inferior. Our name is stamped in full upon all our 
standard BELTING, PACKING, and HO!OE. Address 
NE"" YOEoX EEL'rJ:NG & J?.A.CXXNG CO. 

Warehouse : 1 6  Park Row, 0pp. Astor House, N ew Y o r k .  
Hranches: aos Chestnut St.. Phil&.. 167 Lake St.. Chicago. 52 Summer St., Boston. 

HYDRAU L I O  F L AN GED HEADS,  
OF IRON OR STEEL, FOR BOILER AND TANK MAKERS. 

Une qua.le d for S t r e n gt h  a. n d  Uniformity . 
THE DICKSON MANUFACTUR1 NG CO. 

&O�.A..l-'T T�N"� �.A... 
96 I.ake Sn'eet, Chicalro. �,. Oliver Street, Boston. 11� Liberty Street, New York. 

STEAM CATAMARAN 
rett.-Plans and speciflcationn of the catamaran May Barret}, a family cruising boat built for use on rivers 
and lake". Construction of hulls. deck beams. main 
deck, upper works, engine and boiler, wheel. With 10 
figures. Cotanined in SCIENTIFIC AMERIOAN SUPPLE
ME"T. No. <U"l. Price 10 cents. To be had at this 
office and from all newsdealers. 

�TAn Portable FORGE and Blacksmith'. hand B I.OWER. Hammelman's Patent. The lat
est and best;. Star Machine Company, Buffalo, N. Y. 

2 to 2S H.  P. 

'-'::: 

C:l3:.A.� 'r'E�·1IiI 
C A S  E N C I N E. 

Warranted equal to IWY in 
Power and Economy, and Superi
or to all in Simplicit� and Com
pactness. Gives an ,mpulse at 
every Revolntlon. 

B. B. LATHAM, 
Chicago Agent, 115 Monroe Street. 

P. O. Box 1 48. 

Willlams A; Orton lIIfg. flo., 
STERLlNO, ILL. 

ABle OFFE R. wtn�i����:;:'\1XJ8 . 
Self-Operating Washing Machines. If you want 
one send us your name P. O. Rlld express oftice 
at once. The Nadonai Co., !l3 Dey St., N.Y. 

REMOVAL OF SEW AGE.-BY W. H. 
White. C.E.-Tbe five methods in nse in Europe, and 
their relative values. Contained in SOIENTIFIO AJ[ERICAN SUEPLEMENT, No. Ii�". Price 10 cent. To be had 
at thill offi.ce and from all neWSdealers. 

ALUMINUM. - A  PAPER BY F. J. 
���u�n ct,:'����taf�f.��$rrh f.i'���!r�����:J�: 
ratus. Contained in SCIENTIFIC AMERICAN SUPPI,E
MENT, No. 490 . Price 10 cents. To be had at tbls 
office IWd from all newsdealers. 

VOLNEY W. M ASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

PltOV U)ENCE. It. I. 

PEBFEC7.' 
NEWSPAPER FILE' 

1t'[UNN & CO., 
Publishers Scn:mJ'ro AMERICAlf. 

GOLD MEDAL, PARIS, 187& 
BAKER'S 

Broakfast COCOR. 
Warranted absolutely pure 

Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and i. therefore far more economi
cal, costing le88 than one cent a 
cup. It is delicious, n'onrishing, str'enl;:thening, easily digested, and 

for Invalid. a. 
3 ....... oWi. well as for persons :n health. 

Sold by Groeers evel'fWhere. 

W. BAKER & -CO" Dorchester, Mass. 
EDU{JA'l' ION OF THE AMERIOAN 
Citlzen.-A lecture by Prof. R. B. Thurston on the 
�;��e�t�o:;,:r�h6';: 

b
::m�:d�':,s

thO�MI;:f����� 
which m.ark the mighty progress of tE.e race toward a ����e.,.. T�?C 'A:���cif�

s
g���E��� ��. �'?fl�

ln
���� 10 cents. To be had at this office and from all news

dealers. 

FOR SALE Boring Bar and Tools for boring Cyl
• inders and Valve Seats without re

moving from the bed. But little used, and will be sold 
low. T. 

J. 
SILSB

}';�sr��Mass. 

H Y D R A U L I C  PROPULSION OF 
ships.-An account of some recent experiments, by Mr.-
ttm

n
.,o;" �����n�:

o
���I���J 1�"Jg:E�iTl�i�

t
l';,.i�:� 

CAN SUPPLElIENT. No. 4S9. ! 'rlce 10 cents. Tq be had at this office and from all neWsdealers. 

N .tlee to lIan.f'acturer. Bnd Capitalist .. 
WORRELL'S IMPROVED DRYINC MACHINES 
eJomltlned Drier aDd �ooler : fOliDamp Grain, �d8, Green Coffee, 
IPat. lSRS! ; In lacceaafql operatlODf G1'anuJated Tobacco, etc. 
r. Web ·' Drying Machine : for 001, Cotton, Flu Fibre, Paper 

(Patented recently.) Stock. Tow, and Cloth of all kinds. 
" Hereqle8 " Urler : fOt{ Offal, Starch Refuse, Salt, Brewers "Grains," 
(See iUus. description on Di.tillery Feed, " Tankage," Sewage, 

Th��:hdiJ;re�t machines �:ilp=t�e :iai��d��ect fire 
�::J�!�:�n�B;. 

e
�R\��� �����r fg��rii��� �nr�fu�

v
:� 

abroad. Theunders'igned, a practical machinist, and Dri. er, to hasten their general adoption, Is ready to make fav
orable offer to some ener�eticmanufacturer, or capitalist to join in this enterprise which promises good returns. He 
is willing to10cate In any good manufacturing city. Send for illustrated circular and pamphlet. (No speculator need apply.) Address p��W.tW�R'k'illt'l.r���tg�\, Mo. 

RAILWAY AND STEAM FITTERS' SUPPLIES 
Rue's Little Giant Injector. 

SCREW JACKS. STURTEV.ANT BLOWERS, &c. 
J OH N  S. URQUHART, 46 VOl'tlandt St., N. Y. 

POINTERS for Users of Steam Pumps. 
Van Dnzeu'.  Pat.ut. Steam Pump � Bot or Col:1. I Is Can Pump Sandy or �mpure . Efficient Wateror LIqUIds. ) • 

w��� � r�:a��� toa
ggugy�

s
eii���:�;� 

assume no risks. as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors. etc .. made of Iron. 
Ri�������p r�llt�tl°�� ed:J�� ��� Sizes. Prices from $7 to $75. Capacities from 100 to. 20,000 gallons per hour. State for what pnrpose wanted and send 

�i�rfi�lJi:�
f &:�Ifi�: Cinchlllatl, O. 

� New Catalogue of Valuable Papers 
contained in SCIENTIFIC AM'",<lCAN SUPPLEMENT, sent free oj charge to any address. MUNN '" CO . . 001 Broadway. N Y. 

O T T O  C A S  E N C I N E .  
A N Y G1JARANTEED TO (lONSlJl!IE 25 to '2'5 

PER (lENT. LESS GAS THAN .C��C&.� aCJE1,I;'UM:_ db CO .. 
OTHER GAS ENGINE 

Per BRAK.E-HORSEPOWER 

PHIL.ADELPHIA and CHICAOO. 

157 

Save postage by using Weaver Metal Mailing Boxes and 
Envelopes,BookCorner Pro� tectors. metal, paper cover-

' ed. li'or sending merchan. 
f���u�£ tt�

e
fr. S�e��p*�� 

�!fg;;
i
�: <m�i�llc:.rf;�st 

��h!��::.r&��S:i�e�o J��� lOcts. for samples and I.D f�rmation to The Weaver MaIl
ing Euvelope & Box Co" a15 Race St . ,  Philadelphia. A. 
De O. ROSSITER, Sole .Loessee. Agents wanted. 

ENGINEERING INVENTION S  SINOE 
1862.-Address of Sir F. J. Bramwell before. the Institu
tion of Civil Engineers.-Bridge cons�ruc�lOn, pneuma
tic foundations. tllnne!s, canals, and rIver Improvement. �ppliances for military engineering. Uses of ce�ent. 
Wood preservation. Iron Hnd steel. .Bronze. Com
pressed steel. steam boilers. Gas engl�es.. The soda boiler. Eun find tide motors. Aerial naVIgatIOn. 'Va�r 
supply. Transmission of power. I llumin!'tlon. Llq�ld 
and a-aseous fuels. Agricu Itural engineermg. ContalDa 
ed In SCIENTIFIC AMERICAN 8UPPLEMF.NT�, Nos. 48� 
and 489. 'fen cents each. To be had at thIS olllce and from all newsdealers. 

n '-=-:= -ABL A N D  F I N E  GRAY IRON A L S O  ST E E L  
�ALLE 1::: 'I CAST INGS FREM SPECIAL fRN ') 

F ! N l Ti t.JNl r�G JAP PArT  �01 u/1.II\S DEVLIN 11( co1; F l N > ' H O N o . At'N INO  AND�' , Trw'" LEH IGH AVE IX AMERICAN ST PH i l  A '- - - . 

POLISH ING FE LTS. 
.A.X.F�E:J:) :J:)OLGE, 

MANUFACTURER, 122 Ellst 13th Street, NEW YOIUL 

$ 1 0 .00 to $50.00 ti�i:n1j& 
ness. Magic IJoDt«:,rns Dud 'V i ews of popular subjects. Catalo�es on application. Part 1 Optical, 2 Mathematicah 3 Metec/rolog-ical, 4 Magic J Janterns, etc. 
1 .. lllA N A S",E, 88 JUadl80n !Street, Chicago, lIl. 

MAOHINERY AND EDUOATWN.-A 
lecture by Dr. R. W. Raymond, pOinting out some imel'
esting analoJlies between the evoluti )n illustrated In the growth of natuTal forms . in the visible world .aud toe 
deveiopment and adaptatIOn of the human mmd and 
thought, as modified by environment and education. 
Contained in Scn:NTIFIC AHltRTCAN SPPPLEMENT, No. Ii�a · Price 10 cents. To be had at tillS office and from 
all newsdealers. 

P L UMME R'S F RUIT EV APORA'.l'ORS. ]five hundred tlTbt premiums. (AU sizes.) Over Six 
<thousand machines now in use. Send for catalogue, 

.. " " 

j, "'.I "l ... Ii!:: to ·  .. t:r 'C " ,;, � � ., " " 0 � >-3 <l 'E " cO t; .., ., S; t:r j;j :g � S " " " " � ::a '1t :a 11:1 � ... " en 
� � 0 '§ .., 0 Ii!:: '" .;l '" ... 0 =l ,. ::;. � .. .. '" .. .. � CI> P. " � " " P- " � .. ., CI> .., !!;. .;:: .. I> Q) '" l" " .., '" � .. 'C 1"1 � " ..... § .!:i .� i:I S· ., � 0 .. 00 p. .., p. 

The Plu mmer Fruit ' Evaporator Company, Cor. Allen &; Fitzhugh Streets, Rochester, New York. 
Tbe ollly Real Treatise on tbe Subject. 

The Windmill as a Prime Mover. 
Co�R�ehrg�f�gu��erbt�ii�t Of

C6�1��u�I���i,m�t�� wJriS; 
many fine illustrdtions. By A. R. WOLFF,M.E., Con
sultinl( Engineer. 8vo, cloth, . . , $3.00 
Mailed prepaid <m the receipt of the price. Address 

MUNN &. CO., 36 1 Broa.y, New Y�rk. 

WORKSHOP RECEI PTS. 
. For the use of Manufacturers, MechanlCs, and Scien .. ttflc Amateurs. The beet late collection published of such a wide variety of information. 
FIRST SERIES.-Bookbinding j Candles j Drawing j Electro-Metallurgy j Engraving : Gilding ; Japans ; P1:t0-tography ; Pottery ; Varnishing. etc. 4.'1) paj(es, WIth 

illustrations, . . . . . . . • $�.OO 
SECOND SERIES.-Industrial Chemistry j Cements and 

Lutes ; Confectionery, E8sences, and Extracts j Dyeing, 
Staining, and Coloring i Gelatine, Glue, and Size j Inkb ; Paper and Paper Making : Pigments, Paint, Hud Paint
ing, etc., . . . • . . . • . S'l.OO 

THIR)) SERIES.--Alloys, Electrics, Enamels and Glazes, Glass, Go]d. Iron, and Steel, I�acquers and Lacquering, 
Lead, Lubricants, Mercury, Nickel. Silver, '1'i", Vana
dium, Zinc, etc. 480 pages, IS:; illustrations, . $�.OO 

FOURTH SERIES.-Waterproofing ; Packing and . Stor
ing , Embalming and Preserving i Leather Pohshes ; 
Cooling Air and Water ; Pumps and Siph<;ms ; l?esiccating � Distilling ; Emulsifying j EvaporatlD� j E llter
Ing ; Percolating and Macerating ; ElectrotyplD� ; Ste
reotyping ; Bookbinding ; St.raw-p]aiting ; MusIcal In. 
struments ; Clock and Watch Mending ; PhotOgraph� etc. • • • • .  . • • • •  $�.O pro Send for our complete Catalogue of books, free to any address. IT' In orderin'f single volumes, be particular to men-
tion the " series ' wanted. t1 
N�:

t
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:E�

i
�:reg:i¥tNo� p�c!:O., 361 Bl'OadwBV, 
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TO WEAK 
M

E N sulfenngfromthe ef-
feets of youthful er

- rors, early decay, lost manhood, ete. I will Bend a. valuable treatise (sealegJ 

=��a��D:�:F�i):Fc1Wr!ER.Mggdiis.f(f:nn. �-----�---------� -� .� 
SWIMMING-.-DESORIPTION OF THE 
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{'AN SUPPL1l:MENT, No. 46�. Price 10 cents. To be bad at this office and from a11 newRdealers. 
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l.sWe palre. each meerdon - - - '13 cents a line •. 
BaCk PB.lre, each Insertion - .. - 81.00 a line. 

The above are charges P4!I' agate 1m_bout elJrht 
words per line. This notl(le shows the wldtb of the Imo, 
��n:�:,!f M:�r;at:�a��: re:"l. ���: 
ment, lis tbe letter press. Advertisements must be 
received at publication olJIce as early as Thursday morn· Ing to appear In next ISBue. 

A PLAIN BRACE. A RATCHE'l4iACE. 
A DRILL BRACE. ALL IN ONE. 

Material, Style, Finish. Durability. In 
all respects tbls Brace is warranted to be 
tbe best .In any market. Sent by mail, 
postsge paid by UB on receipt of $3.00. 
Most Hardware dealers will furnish it at 
tbe same price. MILLERS FALLS CO., 
No. 74 Chamber St.. New York. 

To . Business .Men. 
The value of the SCIENTIJl'IC AMERl:CAN as An adver· 

tlslng medium cannot be overestimated. Its circulation 
Is momy times greater than that of any similar journal 
now published. It goes into all the States and Territo· 
rles, and Is read in all the principal libraries and reading 
rooms of the world. A business man wanta something 
more than to see hiB advertisement In a printed news· 
paper. He wants clrculat.lon. This he has when he 
advertises in the SCIENTIJl'IC AlIlERlCAN. And do not 
let the advertising agent Inlluence you to snbstltute 
some other paper for the S('IENTIll'IC AlIlERlCAN, when 
seleotlng a list of publications In wooen YOIl daC1!!e it is 
for your interest to advertise. Tbls ls f;requently done, 
,for tbe reason toat tne agent gets a larger commission 
from the papers having a smwl circulation thlui Is allow· 
ed on the SCIENTIFIC Al\I:E.RICAN. 

For rates SIle top of lint column of this 'page, or ad· 
dress 

M UNN & CO., PabUshers, 
36 1  Broadway. New York. 

DRY AlR REFRIGERATING MACHINE. 
Description of Hall's lmproved horizontal drY aIr �. erator, destJrned to deliver about 10,000 cubic feet Of 
cold air per liour, when l"11DJI!ng at a speed of 100 revolu
tions per inlnute, and ca�e Of red\iobJg tbe temJlOl!loo 
t� ot lIO"'alilO'fe to,·1IO" :.tiekJw<,_. ·W_ ••• lIIiiIrliB. 
shoWIng pi&fi-andslde elevation: of the apparatui. and !lIagra.Jfui 1Il118trative of Its performance. ConU>lned In SotIi:NTIFlc AMERIOAN SUPPLEMENT. No. !18�. PrIce 10 centll. to be had � this olJice and from all new ... 
dealers. •. 

, WITn l!lRB�, RU6G &; RICHA RDSON , Manufacturers 
of Patent W ood Worktng M achinery' of every descrip
tion. Facilities unsurpassed. Shop formerly occupied 
bv R, BBi &; co .. Worcester. MaRS. Send for C&talolJUe. 

� .. _ A.. JBL .A.:R.:R.1I:I!!I. 
l'rDvMcnee. 11. I. ( I ' a  .. k 8t.) SlxmlDutel' walkW.tlromlktloa. 

. Orlal nal and Ollly IJnll.ler 01 l lo e  
H A R R I S - C O R L I S S E N e l N E ,  
With HarrIs' Pat. Improvements, from 10 to 1,000 n. P 
8end fo r oop, E n . l n88r'. and 8team U •• r'. . ��:��..:� .. . W .  �I I I , M.E.  Prloe S l .al. 

PAT E N T S .  
MESSRS. MUNN &; CO., In connection wltb tbe publl' 

callon of the SCIBNTIJrIC AlIlERICAN, continue to ex· 
amine Improvements, . to act as Solicitors of Patents 
for Inventors. 

In this line of business tbey haye had !M'tf/ one fI6IJf'8' 
�e, lind now bave unequa/.e<l facil'fMa for the 
preparation of Patent Drawings, Specilications, and the 
proseoutlon of Applications for Patents In the United 
States, Canada, and Foreign Countries. Messrs Munn ... 
Co. also attend to the preparation of Caveat .. Copyrights 
for Books, Labels, Reissue .. AssiJIunJents, and Reports 
on I/lfringements of Patents. All hualness intrllSted to 
them Is done with spectal care and promptness, on very 
reasonable tenns. 
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, �:: tents, etc. . 
We also send, fru of c'MtyJe, a SynOPSIS of Foreign Pa

tent Laws, showing the CORt and method of securing 
patentll in all the principal countries of tbe world. 

BUNN & CO., Solicitors of Pa&en,., 
861 Broadway. New York. 

BRANCH OFFICBlS.-No. 622 and � F Street, Pa
Ulc Building, near 7th Streei, WasbIDcton, D. c. 

mms ROOFING is the perfected form of portable Roofing, manufactured by -r !B for the Pll8t twenty·seven years, and is now in use upon roofs of 
Factories, Foundries, Warehouses, Cotton Gins, Chemical Works, Rail· 

road Bridges, Cars, Steamboat necks, etc., in all parts of the world. 
It is supplied ready for use, in rolls containing 200 square feet, and weighs 

with Asbestos Roof Coatings to finish, only about 86 pounds to 100 square feet. 

It is adapted for all climates and can be applied readily by unskilled work· 
men. 

Samples and Descriptive Price Lists free by mail. 

H. W. JOHNS MANUFACTURINO COMPANY, 
BOLK JlANtJlI'�TtIlIBU, O. , 

Asbestos Fire
. 

and Water Proof Building Felt, Steam Packlngs, Boller Coverings, 
; Liquid Paints, Fire Proof Paints, Colors in '011, Varnishes, etc., 

Sf HAlDEN LA.NE, NEW YORX. . 
1 78 Randolph St., Chicago.' i 70 North 4th St., Phi ladelphia. 

R
ctlectlnlr Telescopes. EquatOrial Mountil!g8, etc. 
Reasonable prices. Gardam &; Sons, 96 John St., N. Y. 

:MILL OWNERS. 
Price of Burnham's Improved standard Turbine Is cost 
of manufacturing. Pamphlet free. ddre88 York, Pa. 

it: " PATENT 
. J ACKET KETTLES , 
PlaIn or Porcelain Lined. Tested to· 100 lb. pressure. Send for Lists. . 

' , ' HAND, BURR &;� . , , ,614 and 616 Market St., Pli! lpWa, fa, 

OFFER. . 
It you will put' a JENKINS BROS. VA LVE on tbe worst place you can !lnd, where you 

cannot keep otber Valves tight, and If It is not perfectlytlght or does not hold Steam, Oils, Acids, 
or other !luld!! longer than any other Valve, you may return It, and your money will be refunded. 

To avoid Imposition. see that valves are stamped " Jenklas Bro .... 
J E N KI N S  BROS.,  

I.EATHER B E LTING 
best and most reliable Belt 
ever introduced. Made by 
C. A . SCHIE KEN & CO. 
'7 Ferry St., New York ; � 

Arch St., Philadelphia ; 96 !!'ederal Street, Boston. 

SCIENTIFIC METHOD IN MECHAN· 
loa! Enlrtneerlng.-A lecture by Prof. Coleman Sellers, 
showing what l!art that systematiC, soientilic ' metbod 
should play In the most ordinary meohanlcal occupa
tions. Coutalned In SCIIIlNTIJl'IC AMERICAN AUPPLIIlo MBNT, �o. 3�3. PriCe 111 C81itll. To be bad this oll1ce 
and from an newsdealers • 

'9 Kilby !!It., De.toa. 

PUBA. 
B;Y NATURE'S �CEsSi:s 

Turbid Water Made Clean. 

a ::tU'ILI1 A �rtJen:�2 
!!i e m l - !>I o l u h l e  E l e 
ment. removed. 
Hard Water Blade &eft. 
C�����:, Ho��:'Js; 
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Seale In u..nenAva14e4. 

A���Wa�t�4a��:; 
city will Irtve the people 
PERFECT WATER for au 
time. 

1M' atWI Estfmatu. 
FILTERDG (JO., nW!U; 11. J. 

. TRIBll'NE BUILDING. NEW YORX. 
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MentIon this paper. 

E' ' VAPORATING FRUIT' 
Fall _tIse .. 1naJ!. ..... ed ."!�l,i:�L-. ta P:J.:'ir. FJUIlI. AMERW.MI"8Jio��.t'A. 

. and Tricycles. 
CATALOG UE SENT FREE. 

rSEPTEMBER 4, 1 886. 

THB AMBnI�AH !BLL TBLBPHOII ��. 
95 M ILK ST. ,  BOSTON,  MASS. 

I This Company owns the J.,etters Patent 
. granted to Alexander Graha.rh Bell, March 
7th, 1876, No. ' 174,465, and January 80th, 
1877, No. 186,787. 

The transmissiou of Speech by all known 
forms of Electric Speaking Telephones in· 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish� 
ed by .it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof. and liable to suit th£'refor. 
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The Bloat po .... SeleDtille Paper iD the World. 
Only 83.00 a Year, lncludintt.l!�talre. Weekly. 

I)!I N nmbers n. ....... , ' 
This widely circulated and ' splendidly mustr:ated 

paper Is published weekly • •  Every.!lumber cont&!nvix. 
teen pages or. useful Information /Ul'd a large nUl!!bllr 0.1 
original engravings of new Inventions and d�coverles, 
representing Englneerlrig WorkS, Steam Mllchlnery 
New Inventions, Novelties In MeChaniCS, Manufllctures. 
Chemistry , l!:leotrlcity Telegrapby. PbotOlU"apby, Archl • 
tectnre, Agriculture, Horticulture, Natural History. etc. 

All Classea of Iteader. lind In !he I;lQJIIINTJlIW 
AlIllllB10U' " P9J11W1.r f''-'Ot thQ bellt: lIIlenttftc In· f� ot die cUlt; and It. * tiam of tlie publlBh9l'll 
to present 1t11f in attractive form,' avoiding as ml&8 
poSBlble .abstrllSe tenns. To every IntelliJIent · d, 
tbis journal aIfords a constant supply of Instrn ve 
reading. It Is promotive of knowledge and progress In 
every community where it circulates. 

Terms of SUhIC1·lption .-one copy of the · sonm. 
TIlI'IC AlIlEBlCA 11' will be seut for one vea,......a:a numbers
postage prepald. to anr .subscrlber In tbe United States 
or Canada, on receipt of three dol lar. by the pub
IIshers ; six months, t1.5O ; three months, eLOO. 

Cluh •• -one extra copy of the SCIENTllI'lC AlIlBRY· 
CAN will be supplied gratis fM' wet'fI cl'llb of jIme 8UlI8crlben 
at '3.00 each ; additional copies at same proportionate 
rate. 

Tbe safest way to remit Is by Postal Order, Draft, OI' 
Express Money Order. MonllY carefully placed Inside ' 
of envelopes, securely sealed, and correotly addressed, 
seldom goes astray, but Is at the sender's risk. Ad· 
dress all letters and make all orders, drafts, etc., pay •. 
able to ::J:MI:"C'NN &; 00., 

36 1 B ro adway, N ew York. 

T :EI: :JII 

Scientific American Supplement. 
ThI8 Is a separate and distinct inibllcatlon from 

TIU SCIIIlNTIJrIO AlIlERICAN, but Is unIfonn therewith 
In Size, every number containing sixteen large pages. 
THE SClmNTllIIC AMERICAN SUPPLElIlENT is publlsbed 
weekly. and Includes a very wide range of contents. 'It 
presents the most recent papers by eminent writers In 
all the prlnoipal departments of Science and the 
Useful Arts, embracmg Biology, GeclOlO', l\IIlneralogy, 
Natural History, GeolU"aphy, A rcbmology. Astronomy, 
Chemistry, Electricity, LiJlht. Heat, Mechan1ca1 Engl .• .  
neerlng, Steam ' and RaIlway EngIneering, Mlnlnl", 
Ship Building, M arine Englneerln¥. Photography, 
Technology, MiIoIlufllCt� Indqatrlea. Sanitary En. 
peering, Agricu1ture; . Horticulture, �estlc Econo. . 

. my. BiOgraphy, Medlctne, etc; A vas�,amount of fresh 
and valuable Information pertaining to'these and allied 
.ubjects Is given, the whole profuseiy Illustrated with 
� engravings. 

Th£ most imp6f"!ant 'J!lno(IIOOrina Wor1cB, MechanlaIDs, 
and :Manufactures at home and abroad are represented 
and described In tbe SUPPLEJlENT. • 

Price for the SUPPLElIlENT for the United States and 
Canada. 15.00 a year, or one copy of tbe SCIENTIJrIC AlIl. 
ERICAN and one copy of the SUPPLEMENT, both mailed '  
for one year for iJ'l.00. Address and remit by postal 

1\. Co lumbia Bicycles 

. T&e I'OPUlIG. CO.,597WlllbiagloISt., IIoBtol order. upress money order, or check, 
MUNN & Co. , 361 Broadway, N. Y., 

Publlsbers SCIENTIlIIO AlIlEmcAN. 
B .... eh R  ••• el l 18 W •• reD St., New 

Y ... kI 116 W.b.oh Av., � 

'1'elegraJW- and Electrical 
lIIedIcal �ttenes, �fek!�ode1s, Experl. 
mental Wor� and flne bra88 castings. Send for 
GIItalogue(J . .... oI'ONEII & DHO. (JIDeI __ 1. 0. 

To MO" elan I'IlI bscrlbeI"8.-Under tbe facilities of 
tbe Postal Union, tbe SCIENTIFIC AMERUJAN'is now sent' 
by post direct from New, York, with regularity, to sub
scribers in Great Britain, india, Australia, and all other 
British colonies ; to France, A118trla, Belgium, GennanJ, 
R118s1a, and all other Enrcpean States ; Japan. HrazlJ. 

. .Mexlco, and all States of ' Central and Sonth America. -------:-----------��---------------------- Tenns, when sent to foreign count.ies, Canada excepted. R U  B 'B E R ' B E  LT . N O ,  P A C K .  N O ,  H'OS E ,  e4, gol:l, lor SCIENTIlI'IC AlIlERICAN, one year ; ,8, gold, 

IUs iiD.po.rtaDt to UI that you mention WI paper. 

·for both SCIENTIlI'IC AlIlERICAN anil SUPPLEMENT for 
AND ALL OTHER KINDS Oll one year. This Includes postage, which we pay. Remtt R. Tor -ro. -ro.' :m �. 

,... . ,......,. I"""tII. ,....... II1I:::I. , 
by postal or express money order, or draft to order of ..., � � .E"'- � '-' ........ � � MUNN &; 00., 861 Broadway. New YorL ' ' II'OB ME O H A N I C A L AND M A NUFAC TU R I N G  P U R PO S E S. 

The Laqe8t and Moat Ellten.ive Mannfllctaren In A merica. 

THE IUTTA PE·RCHA AND '  RUBBER  MFI.  CO., 
New York, Chlll&ll'o San J!'rancl�. Toronto. 

PRIl\TTIl\TG Il\TKS. 
� .. Sclentiflc American " is printed with CIIAS. .J. ENEU JOHNSON & CO. '8 INK. Tenth and Lom 
bI!rd 8ts •• Phila •• and 47 Roee St., 0Pl!' D\Ullle St" N. Y. 
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