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THE FASTEST STEAM LAUNCH. 

Henrietta is the name of a steam launch just built 
by the Herreshoff Manufacturing Company, of 
Bristol, R. I., for Norman L. Munro, of this city. 
She is elegantly built, principally of mahogany, and 
a large amount of polished bronze makes her very 
attractive to the eye. The mo st astonishing quality, 
though, is her speed, which is probably greater than 
ever before attained in a vessel of her size; and we 
may remark that in all the high speeds attained 
with other boats, the very best bituminous or semi­
bituminous coals are used, that have only 3 to 5 
per cent of ash, and to burn the coal fast enough in-

loaded projectiles, one shell went to the bottom with­
out exploding, but another, containing 58% pounds of 
nitro-gelatine, burst just beneath the surface, and sent 
a column of spray into the air to a height of over 100 
feet. When the gun was elevated 32 degrees, and the 
pressure of air at 1 , 000 pounds, the projectile was car· 
ried about two and a half miles. 

I closed stokeholds are used, into which air is forced 
One copy, 0.": year. postage included . . .  ""." ... """""" "" ... ,,$3 �O with blowers. But the Henrietta uses anthracite coal One copy, SIX months� po:stage Included . . . .. . .••.. . . ........• ..... . .  Q • • •  1 aO 

Wubs. -One extra copy of THE SCIENTIFIC AMF.RICAN will be supplied of ordinary marketable quality, and the natural 
gratis for every club of tlve subscribers at $3.00 each; additional copies at. draught is increased by a small stearn jet in the up-
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The gun itself remains substantially the same as be­
fore, the present experiments being directed more par­
ticularly to the improvement of the projectile. In the 
latest form, the cylindrical shell is three feet in length, 
and in diameter the full size of the bore. The wooden 
tail piece projects several feet back of the cylinder, and 
is surrounded by spiral flanges of thm metal. In this 
manner the projectile is given a rotary motion similar 
to that of a rifle ball; and in consequence, greater ac· 
cury and increased range have been obtained. The 
question of our coast defense gives particular interest 
to experiments with either aerial or submarine torpe­
does,for the tendencies of modern warfare point to these 
as the probable weapons with which future battles are 
to be fought. It is understood that the board will con­
tinue to experiment with the pneumatic gun until 
thoroughly informed concerning its performance. 

same �roportionate rate. Postage prepaid. take. 
RemIt by postal or express money order. Address 

MUNN & CO., :)(il Broadway, corner of Franklin Street, New York. 

Tile Scientific AlUerican SupplelUent 

We append dimensions of the boat and record of 
trial trip, which have been furnished us by her 
builders: 
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When one is engaged in qU,alitative chemical analysis, 
it is necessary to change vessels at almost every reac­
tion, or else be compelled to resort to frequent wash­
ing, which, 'if it be not properly performed, may spoil 
the results of the subsequent reaction. One of the 
best means that has been tried of getting over this dif­
ficulty consists in the use of the smoked capsules pro­
posed by Mr. Violette. By smoked capsule is meant a 
small porcelain saucer covered with a layer of lamp­
black by putting it into the flame of a candle. A drop 
of water or of a saline solution, carefully deposited in 
this capsule, assumes therein the form of a globule, 
which is as limpid as crystal, and which does not ad­
here to the lampblack. The addition to this globule 
of another drop of saline solution or a particle of a 
solid reagent produces therein all the phenomena of 
coloration, precipitation, and crystallization with per­
fect clearness. The eye is capable of following in it 
the least changes (which are rendered still more mani· 
fest through the lenticular magnification) without hav­
ing to look through the glass sides of what are usually 

Scientific AlUel'ican Export Edition. all fastenings are of copper and bronze. 
Engine is of the triple expansion type, of our latest 
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vibrations, even at the highest speed. 
The trial for acceptance was made June 14. Six runs 

were made over a base of one mile (5, 280 ft.) in Bristol 
Harbor. There was a moderate wind abeam, and the 
sea was quite smooth. A moderately hard red ash an­
thracite coal was used, that has about 15 per cent of 
ash. 

Run. 

1 
2 
3 
4 
5 
6 

Mean steam. I 
244 lb. 
240 

.. 

244 
" 

242 H 
244J.jl " 
250 " 

Time. 

3 m. 3 sec. 
3 H 2 H 
2 u 59! " 
3 H i" 
2 " 59 " 
2" 58 " 

Speed. 

19'67 
19'77 
20'05 
19'91 
�n1 
20'22 

Mean of pairs 

19'72 

19'98 

20'165 

used as receptacles. 
After the phenomena has been observed, the globule 

is thrown out through a slight blow on the capsule. 
The latter will be found clean, without residuum, and 
perfectly fitted for the examination of anotlwr reaction 
without any mixture with the preceding. The vessel 
is, so to speak, clean without the necessity of cleaning 
it, and there need be no fear of any of those contam-
inations, even slight ones, that sometimes spoil analy-

Mean speed, 19'955 miles = 17'3 knots. tical results in the ordinary vessels used. 
Full time occupied, including turns, was between 24 '.rhe capsule, which is only three-quarters of an inch 

and 25 minutes. Ther.e was no heating of bearings in diameter, is nothing else than one of those small 
whatever, and it was the second time the boat had left porcelain saucers used for water colors. In order to 
the dock. put it into the flame, it must be grasped with pincers; 

The Henrietta left Bristol for New York at 4 :48 A.M., 
but the operation may be more easily performed by 

June 16, in a dense fog, having two persons only on gluing a thin cork disk to it, and sticking a pin into 
board, the engineer and pilot. She was detained fully this for a handle. For smoking one of these capsules 
one hour by the fog, and was overtaken by the Stiletto, properly it is necessary to use precaution. It should be 
also bound to New York, off Horton's Point, L. 1., at: thrust in.to the upper t�ird of the fl�me of.a candle 
12 :15 P.M., just as the fog cleared away. She ran side several tunes, and be allowed to cool m the mtervals. 
and side with the Stiletto to Sands Point, and arrived I It is ��cessary to wait . u�til the capsu�e is. cold before 
under the Brooklyn Bridge at 6 :15 P.M., having had I 

deposltlllg the globule m It, f?r ot?erWISe It would get 
head tide nearly all the way. The actual running speed' wet. The carbonaceous coatlllg IS at once made wet 
was over 13 miles per hour' and if allowance be made ! by acid, alcoholic, and ethereal liquids, and it is only 
for fog and adverse tide, he� speed was nearly 15 miles I aqueo�Is solutions that assume a globular form 
per hour. upon It. 

Consumption of coal from Bristol to New York, 900 This mode of operating may be still further simplified 
pounds. Weight of the boat in running trim, 10,000 by taking advantage of the property that the leaves of 
pounds. Immersed cross section, 772' square feet the same plants possess of not being wet by water and 
nearly. aqueous saline solutions. Among such leaves those of 

.. I • I • the nasturtium (Tropreolum) have a form that eSPfcially 
THE PNEUMA-TIC DYNAMITE GUN. 

adapts them to this use. 'When one of these is held by 
its petiole, its upper surface exhibits a depression in 
which one can easily deposit a globule, and proceed 
exactly as with the smoked capsule. When the leaf 
becomes wet, after a few reactions, nothing is easier 
than to substitute another one for it.-La Nature. 

Lieut. Zalinski is still continuing bis experiments 
with the pneumatic dynamite gun illustrated in the 
SCIENTIFIC AMERICAN of Oct. 31, 1885. The weapon is 
60 feet long and has a bore of 8 inchE's, the projectile 
force being air under a pressure of 1,000 pounds to the 
square inch. The trials of the system made during the • • • , • 

past fall were sufficiently successful to attract much in- The Radi opllone. 

terest in military and naval circles. The present ex- M. Mercadier has devised a radiophone of a very 
periments at Fort Lafayette, New York Harbor, have simple kind. It is in fact simply a microphone with 
been witnessed by a number of officers specially ap- the supports of the carbons fixed to a thin dia· 
pointed by the Secretary of the Navy. The target, phragm 01' plate of varnished pine. The microphone 
consisting of a few sails rigged on a small scow, was is connected to a magneto receiver with or without 
placed at a distance of a mile. A number of barrels induction coil and in circuit with a battery. In ex­
were anchored around it in a small circle of known I posing the diaphragm to the action of intense. radia­
radius. Ten blank projectiles were fired at the target. l tion, rendered intermittent by a revolving. wheel or 
One passed through a sail, and all came sufficiently screen pierced with holes, the telephone gIves out a 
near the mark to have accomplished their purpose had note corresponding to the oscillations of the radiant 
actual warfare been in progress. Captain Howell, who I energy. Further, a telephone transmitter with its 
is well known as an inventor himself, was one of the' iron diaphragm to the radiation gives out a corre­
examining board, and expressed his confidence that I sponding note in the receiver. The effects are in­
these experiments have established the accuracy of the I creased by smoking the diaphragm, or using a pow­
gun, but he was of the opinion that it could be still' erful source of light, such as the oxyhydrogen or arc 
fnrt.her improved. In additional experiments with j light. 
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JULY 10, 1886.J J'titttfifit �mtri,tatt. 
PHOTOGRAPHIC NOTES. James Muspratt. of coffee grinders, while from a crank attached to the 

Correct Color-Tone Photography with Ordinary Gela- James Muspratt, the founder of the alkali industry, opposite end a connecting rod worked a machine for 
tine Bromide Plates.,-In a recent communication read died at Widnes, Eng. , May 4, at the age of 93 years. slicing smoked or dried beef. 
before the Franklin Institute at Philadelphia, from He was born in Dublin, August 12, 1793. At 14 years The motors are very handy. They are always ready 
advance sheets of the Journal of the Franklin Institute, he was apprenticed to a wholesale druggist and I when their services are required for either long or 
Mr. Fred. E. Ives relates the following concerning apot.hecary. where he acquired some practical know- ! short duty, and they never get tired. A moment given 
some interesting �periments with color screens, in- ledge of chemistry. With a small capital he com- i to open the water valve, and they are in motion. SiIn­
tended to be locat� in the camera, behind the lens: menced the manufacture of acetic and hydrochloric ply closing the same valve, and they are motionless, 

Chlorophyl-stained collodion bromide emulsion acids and other chemicals, and some time afterward, i and while at rest they are no expl'nse. In this reRpect 
plates have been made four or five times more sensi- in partnership with a Mr. Abbott, that of prussiate of they have the advantage of both steam and hot air 
tive to spectrum red than to blue. It has been esti- potash. In 1822, dissolving the partnership, he re- I engines, which require the continual keeping up of the 
mated that ordinary gelatine bromide plates are one moved his plant to Liverpool, where he began the I steam pressure in the boiler or of heat in the furnace, 
hundred times more sensitive to blue than to red. The erection of lead chambers for the manufacture of sul- : and also of gas motors, which are much more compli­
relative red sensitiveness of the chlorophyl-stained col- phuric acid, with the intention to practically work' cated pieces of mechanism, and require better mechan­
lodion plates is, therefore, probably four hundred or out the Leblanc process of manufacturing soda. His: ical skill and ability in their att,ention aud care. 
five hundred times greater than that of ordinary gela- Liverpool works soon becoming inadequate to the I In fact. they are", because of their extrf'me simplicity 
tine bromide plates. But the most rapid ordinary gela- demand, he erected more extensive works, in partner- i and non-liability to get out of order and wear out, pe­
tine bromide plates are one hundred times more sensi- ship with Mr. Gamble, at St. Helena. Expelled from culiarly adapted to fill the demand for help where a 
tive to ordinary diffused daylight than the collodion both places hy expensive laws\]its for damages, he constant water pressure and supply can be obtained. 
emulsion plates, and it would, therefore, appear that went to Flint and afterward started works at Widnes, In regard to the expense of operating such motors, 
the ahsolute red sensitiveness of the very rapid gela- where about 350 men are employed under the direc- that of course depends upon the total hours per day 
tine plate should be one-fifth as great as that of the tion of his son, Mr. E. K. Muspratt, in the manufac- they are run and the load they are called upou to carry. 
very slow chlorophyl plate. By recent experiment in ture of soda ash, sulphate of soda, bleaching pow- In th.eir proportion of partfl, the nozzle from which the 
photographing the lime-light spectrum, I have found del', caustic soda, sulphur; brown vitriol, rectified water issues for discharge against the floats will range 
this estimate to be very nearly correct for some makes vitriol, chlorate of potash, hydrochloric acid, and chlo- from one-flighth to one-fourth inch diameter; the ilJze 
of extra rapid gelatine bromide plates. ride of magnesia. will depend upon the working head or water pressure 

-What, then, is to prevent us from making correct .. , • , .. in connection with the amount of power required. The 
color-tone photographs with very rapid ordinary gel a- Weights and Strength 01' Gh·ders. greater the pressure the smaller the nozzle, and less 
tine dry plates? The difficulties, although apparently In the large tubes of the Britannia bridge, the I water required to develop the power . 

• great, are not insurmountable, as I shall show; but weight of the top and bottom flanges is nearly equal, I Take, for instance, a motor having a nozzle of three­
the exposures are necessarily so long that the method while the sides are a little more than one-third the . sixteenths of an inch diameter with a working head of 
is not available in many cases where the regular whole wei�ht, viz. , 37 per cent. From these considera- i 60 feet. The maximum theoretical discharge from an 
isochromatic processes can be successfully employed. tions, it is very easy to arrive at a quick method of orifice of three-sixteenths inch diameter under a head 
I have ealculated that. in order to secure correct color- estimating the weight of any given girder. The sec- of 60 feet would equal 44'68 pounds of water with a 
tone without a color-screen, it would be necessary to tional area at the center of one flange being obtained, velocity of 37'29 feet per minute. Allowing for the frie­
have plates about ten times as sensitive to speCltrum the weight per foot is known; one-fourth of this, at tion of vent, the actual effective discharge would be re­
red as to blue; if this estimate is correct, the ordinary least, may be saved by proper arrangement of the duced to, say, 32 pounds of water dfllivered per minute. 
rapid gelatine dry plate is relatively one thousand materials, and the weight of the whole beam will 119'328 
times too sensitive to blue; and in order to secure cor- be three times this result. The Board of Trade limit 32 lb. X 37'29 feet per minute = --- = 3'3 horse pow-
rect color-tone with such a plate, it would be necessary the strain on wrought iron to 4 tons to the square inch . . 

33'000 
. 

to cut off -r"li".ro of the blue light, and green and yellow in compression and 5 tons in tension. This would' er; deductmg from thiS 40 per cent for loss of effiCiency, 
in dne proportion. It is very easy to cut off a large make the hot tom flanges of beams lighter than the I and i� leaves, say, two horse power as the maximum 
portion, or all, of the blue light, but it required a great top, were it not for the weakening effects of rivet pr.actlcal ���c�from the use of 32 poun

.
ds�f water per 

deal of patient experiment to produce a color-screen holes; it is therefore genflrally correct to make the mmute, 01 T - 16 pounds of water X 60 - 960 pounds 
that cut off just enough of �he blue,. and also ?f the b?t�om flange t�e .same gr�ss area as the tOI1. By di- pel' hOllr; 960 X 10 hours = 

9,60� 
= 1531"0 cubic feet per green and yellow. I accomplished thiS by a mIxture vldmg the stram m tons m the center of a flange by 625 

of aniline color solutions in the plate-glass tank which 4, we obtain the sectional area; mUltiplying this by day; ]53'6 X 300 working days = 46,080 cubic feet per 
I recommended for color-screen purposes in 1879. My � 3Ya pounds, the weight of an inch square bar a foot year. 46,080 cubie feet X 2 mills per cubic foot will 
first trial exposures were made on theJime-light spec- I long, we obtain the weight per foot of the flange; amount to 92'16 dollars per year for the water to 'pro­
trum. I commenced by adding aniline yellow to multiplying this into 3, we obtaino the weight per foot duce an average of one horse power per hour. That 
water in the tank, a little at a time, until so little blue I of the beam, supposing its sections to be uniform; would be for constant power for teu working hours and 
light was transmitted that it produced very much less I and finally, multiplying by %, we get the average three hundred working days. In case the motor was 
action than the red; I then added aniline red until the I weight of a beam, the flanges and lattices of which at work only part of the timE', then the expense would 
green acted but little more than the blue, and aniline I are proportioned in some degree to the varying be only in proportion to the hours run, while if the 
violet to slightly reduce the action of the yellow. An I strains. If we assume the depth of a beam to be 1 pres�ul'e wa� double and the cost per cubic foot re­
exposure n:ade in the camera, using this color-screen I foot in 12'8 feet, a very good proportion, this formula mained the same, then the expense would be less. and 
and a M. A. seed plate, proved that my calculations I becomes so on.-American Engineer. 
were very nearly correct. I was only obliged to �dd a I' .  W X 12'8 X 3YaX3 X 3  

little more yellow and re
o 
d to the color solution. to WeIght per foot --

8
-

Xl X 4
-

X
-
4
-- =3W. .. I • , .-

Health in (Jonnectieut. secure corre. ct. color-tone Il1 
t
all t. he color.s of 'a brIgh

, 
t Or, in other words, multiply the distributed load in 

h h I t b t Hr. 7 The May report of the State Board of Health for chrom. o, w IC use as a es, 0 Jec . yytt � exposul es tons· a beam is required to carry by 3, and the result Ii 1 I h d I tl Connecticut says: ve ttmes onger, ave secure resu ts apparen y is the weiO'ht in pounds per foot of the beam.-The In nine cities, representin/? a population of 276,000, equal to those obtained with my chlorophyl-eosine Architect.
'" � 

plates and yellow screen. or about three-eighths of the population of the whole 
The result which I obtained cannot be even approxi- .. I • I ... State, the d�ath rat.e was 14'02 to the 1,?0? people, as 

mated by means of a screen of any single-color solu- Eftlcieney 01' Small Water Motors. • C?I�lpared With 18'9
. 

Il1 t�e month of AprIl Il1 the same 
tion that has been tried and I believe this to be the Nowadays, when so many of the SIll all cities through- I Cities. So far as thiS estimate may stand for the gene­
first specification of the �roduction of a color-screen out the country are supplying themselves with water. ral health of Connecticut, it shows a very.gratifying im­
actually capable of securing correct color-tone with works, it seem time to notice a class of small motors i prove�nent over the health �f the �recedl�g month. 
ordinary plates. I in which the water pressure can be utilized to develop I \VhIle about the. same lIst of fatal dlsea�es

_ 
are .re-

Purple-Brown Stain3 in Gelatine Bromide Pl'ints. - I 
power for driving such various kinds of machinery: as �orte� from �he ."arIOus tow�s, the marked dlmIllutI?n 

We recently had bromide paper prints shown to us for I 
are u.sually operated �y hand. �ewing machine� for Il1 the.lr fata�lty IS to be notJ�ed. The most f�tal dIS-

examination which had on their surface irregular- i elothmg and dressmakmg establIshments and prIvate I eases III �prll were consumptIOn and pneumoma: . 
shaped stains, varying in size from one inch wide to : honses; small lathe� and drill� for ligh� Ulanufact.ur�ng In April th.ere w.e:e 74 fata.l cases of consumptIOn I� 
half an inch by froUl two to four inches long, of a purposes and rflpalr shops; Il1 grocenes for roastmg I the above mne CitIes, but Il1 Ma,y o�ly �O. In AprIl 
peculiar purplish brown tint. The operator had used and grinding coffee; in restaurants and dining rooms I ther� were 73 fatal cases of pneumoma Il1 the same; 
the best of care, having followed the printed ins truc- � for actuating fans for ventilation and fiy screens; and 

I 
but Il1 May only 18. . . 

tions to the letter but was troubled now and then with I in barber shops for revolving hair brushes, aud so on How much a general Improved stat.e of health IS to 
the. stains. We �scerta,ined by experiment that the I through a long list of uses for saving hand labor. be att�ib�ted directly to warmer weather, and how 
sole cause of the stains was due to the injection, either ! S?me of these take the fOrI� of water engines, esc much Il1dlrectl! to the escape . from the confined and 
from the fingers or accidentally, of an infinitesimal peCIally when adapted t.o blowmg organs, or produc- u�wh?lesome al� of houses, ,:lnch warmer weather per­
amount of hypo. into the water or vessel in which the ing a reciprocating motion. Others are models of tur- mlts, IS a ver� dIfficult questIOn. to solve. 
sheet was dipped prior to development. bine wheels, while many of these motors are simple T�e open all', free and pur�, I.S an acknowledged es-

It is well known that any trace of hypo. on the forms of impact and reaction wheels, wherein the pow- se�tIal of health . . House aIr IS often f?ul and even 
fingers coming in contact with a corner of a bromide er is derived from the direct impinging of a small jet pOIsoned. T.here IS m�ch reason to thmk that open 
sheet will cause the corner to immediately blacken: of water at a high velocity against a series of cupped doors and wlIl.dows,. w�'n:h war� weather allows, has 
when immersed in the ferrous oxalate developer. I floats or plates att.ached to the arms of a wheel in- �ore to do With dlmIl1lshed Sickness than a merely 

This same reaction occurs, only much slower, when I closed i
.
n a eas.e, the wa�te wate: flowin.g off to the higher temperature. 

the amount of hypo. present is still less, resulting in the sewer after havIl1g spent ItS force Il1 causIl1g the wheel ------........ �.--I,-... -------

formation of the peculiar t;tain spoken of. In working I to revolve. For StainIng Bricks. 

gelatine bromide prints, it is very necessary that no I . Such a motor is v�ry simple i.n construction, and con- For staining bricks red, melt one ounce of glue in one 
trace of hypo. be upon the fingers or in the dish of SistS of a wheel With the series of floats attached on gallon of watar; add a piece of alum the size of an egg, 
water in which the prints are first wetted. its periphery, inclosed in a chamber to prevent the then one-half pound Venetian red and one pound of 

••• , • dashing of the water; and as this revolves in the case Spanish brown. Try the color on the bricks before 
without contact, the only parts liable to wear are the using, and change light or dark with the red or brown, 

AN explosion of nitro-glycerine occurred July 2, in two journals'of the supporting shaft, which, projecting using a yellow mineral for buff. For coloring black, 
the mixing house of a dynamite factory at McCains- through the sides of the chamber, are provided with heat asphaltum tO,a fluid state, and moderately heat 
ville, N. J_. whereby ten men lost their lives. Only oil boxes and are easily cared for. These ends of the the surface of the bricks and dip them. Or make a hot 
little bits of their bodies were afterward found, the shaft are fitted with pulleys, from which motion is mixture of linseed oil and asphalt: heat the bricks and 
woodwork of the house was mostly reduced to fine I communicated to a liue shaft by belting or cord. A dip them. Tar and asphalt are also used for the same 
powder, and small craters in the earth marked points I very pretty application shown in a groCler's window purpose. It is important that the bricks be sufficiently 
where most of the nitro-glycerine is supposed to I was one of these mot.ors. The shaft on one side was hot, and be held in the mixture to absorb the color to 
have beon. I {lrovided with a pulley, from which. was driven a. set the deoth of one-sixteenth of an inch. 
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j'titufifit �mtritau. 
Novel 'Vay 01' Advertisin:r. OPERATING MECHANISM FOR RAILWAY SIGNALS. 

A lady going north a few days ago, says a Chicago By means of the construction herewith illustrated, a 

newspaper, was stopped by a rather shabbily dressed single signal can be operated by a single line wire from 

woman, who inquired where Schultz's dye house was. any number of points desired, but which, having once 

., I do not know," was the reply. ,. 'Veil, why don't been set to " danger" from one or more of the stations, 

you know? It's over corner Illinois and Clark Streets," cannot be set to open the line until all of the signal 

was the apparently disgusted reply. Subsequent de- I stands have been moved to "safety." In the ordinary 

velopments proved that this has become a new mode of forms of construction hel'etofore in use, the signal has 
been operated by a wil'e di-
1'ect from the signal stand ; 
but by this invention there 
lllay be interposed as many 
different signal stands as 

MARTIN'S OPERATING MECHANISM FOR RAILWAY SIGNALS. 

desired, at such distances 
apart as may be most con­
venient, one of these inter­
posed signal stands, as 
shown in the illustration, 
consisting of a lever pivot­
ally mounted on a stand­
ard, and conuected by a 
pitman with the short arm 
of another lever, through 
which the pull of the wire 
is transmitted to a sliding 
bar, riding in slots, and 
thence through another 
pivotal lever to the signal. 
At each of the stands there 
are racks with limit pins 
or stops to prevent the 
passage of the level' arms; 

ad vertising. It is indeed a novel one, and one that cer­
tainly leaves an impression on the person questioned 

••••• 

FRUIT PULPER. 

The object of this invention, which has been 
patented by Mr. Frank W. Bradley, whose address is 

and the upper arm of the 
level', to which is attached the wire communicating 
directly with the signal, has several holes, the throw 
of the lever being determined by attaching the wire at 
a proper distance from the fulcrum. When the lever 
is released at any one of the signal stands, it permits 
the levers to change and the wire to slack frum such 
point sufficient to drop the weight at the signal post. 
As the weight falls, it displays the danger signal, the 
full rise of which is easily insured by the compensat­
ing lever. After the line has thus been closed by the 
setting of the danger signal, it cannot be again opened 
until all the parties who have given the danger signal 
set the levers at their respective signal stands for 
safety. By such an arrangement of operating lllechan­
ism, it is claimed that the number of distinct signals re­
quired for a section of road can be greatly reduced, 
and thus effect a saving that will be readily appreciat­
ed by railroad men. 

This invention has been patented by Mr. Peter N. 
Martin, of Madalin, N. Y., to whom, or to Mr. Miller 
Longbottom, of No.7 Fulton Fish Market, New York 
city, should be addressed all communications relative 
thereto. 

.. f ... .. 

ADDING MACHINE. 

In the machine herewith illustrated there are nine 
le\'ers, each provided at its outer end with a disk 
marked with a numeral. When one of the levers is 
depressed, a pawl carried upon the end of an arm 

BRADLEY'S FRUIT PULPER. passes up over as many teeth of a ratchet wheel as are 
indicated by the numeral of that particular key; the 

P. O. Box 2, 015, Denver, Col., is to provide a simple arm carrying the pawl is then drawn down by a spiral 
implement for easily removing the pulp from lemons, spring and turns the wheel, which is held from being 
oranges, and similar fruit. The curved blades are turned back by the friction of the pawl by a second 
united at the bottom and form a point, and their op- pawl pivoted to the hed plate. The wheel is loosely 
po site ends are connected by arms with the handle. mounted upon the end of a shaft extending across the 
'.rhe curvature of the blades is approximately the same bed plate and journaled in suitable :standards. There 
as that of the inside of the peel of a lemon or orange, are one hundred teeth formeil upon the wheel, and up-

on its rim is formed 

LINDHOLM'S ADDING MACHINE. 

an annular flange 
marked with num­
erals from 1 to 100. 
To the outer end of 
the hub of the wheel 
is attached a small 
pinion wheel, with 
which meshes a gear 
wheel having a rim 
marked with num­
bers 1, 2, 3, and so 
on, as lllany division 
marks being used as 
the teeth of the gear 
wheel are multiples 
of the teeth of the 
pinion, so that this 
rim will indicate the 
number of revolu­
tions of the ratchet 
wheel, and conse­
quently the number 
of hundreds in the 
sum. With the jour-

so that when the pulper is inserted in the pulp of one­
half of the fruit, and turned, it will remove the pulp 
without its being flavored with the oil of the peel. 
The blades may be made detachfl,ble from the handle, 
if desirable. 

nal of the gear wheel 
is connected the end of a spring, so arranged as to be 
coiled up by the forward revolution of the wheel, and 
having sufficient strength to turn the ratchet wheel 
and gear wheel back to the zero points when thepawls 
are raised, which if! accomplished by depressing the 

[JULY 10, 1886. 
lever having a blank disk. The mechanism is covered 
by a casing having apertures over the zero marks of 
the wheels, in order that the sum can be readily read. 
In using the machine, the keys representing the figures 
to be added are successively depressed, and the sum of 
the eolmnn of figures can be read through the aper­
tures. 

This invention has been pateri\ed by MI'. Peter L. 
Lindholm. Further particulars can be had by address­
ing Messrs. Lindholm & Peterson, of Franconia, Minn. 

••••• 
BOILER SWEEPER. 

A sweeper for cleaning scales and sediment from boil­
ers, tanks, and stills, that can be used while the pres­
sure is on, is shown in the annexed engraving. In the 
head of the boiler, and as neal' the bottom as possible, 
is screwed a pivotal universal joint connection for the 
sweeper rod. The construction of the connection is 
clearly shown in the sectional view. The sweeper rod 
is made in sections screwed together to allow of its be­
ing drawn out and disconnected to prevent corrosion. 

LEVI'S BOILER SWEEPER. 

The last section remains in the ball, with the brush 
drawn up so as not to rest on the bottom and endanger 
its burning, and this section is made as short as possible, 
to prevent it projecting too tar at the front of the 
head. With this device every portion of the bottom of 
the boiler can be reached and cleaned by the brush, 
and this sweeping operation can be performed when 
the boiler is under pressure, so there need be no loss of 
·time. 

This invention has been patented by Mr. William T. 
Levi, of Charleston, W. Va. 

IMPROVED PUMPING APPARATUS. 

Extendiug into the well, cistern, or other reservoir, 
is a pipe whose lower end is at a suitable distance be-

GUTHRIE'S IMPROVED 

PUMPING APPARATUS. 

low the surface. The 
upper end of an inner 
pipe is connected air­
tight with the upper 
end of the outer pipe, 
and the lower end ex­
tends below the water 
level, but n e e d  n o t  
reach to the end of the 
outer pipe. At a suit­
able height is an annu­
lar water-tight parti­
tion between the outer 

pipe and the wall or casing of the reservoir. Con­
nected air and water tight with the lower end of 
the second pipe is a third one; between the second 
and third pipes is an air space to prevent the 
second pipe from being crushed by the air pressure in 
the outer pipe when a vacuum is formed in the third 
or inner pipe, whose upper end is connected with a 
pump cylinder as shown. To the main piston rod is 
attached a cross-bar, to the ends of which are secured 
piston rods of two:.cylinders, placed at opposite sides 
of the pump cylinder, so that the suction pump and 
the two air force pumps at the sides will be operated 
from a common piston rod. The air chambers of the 
air pumps are connected with the air-tight cover unit­
ing the upper ends of the first and second pipes. The 
connecting pipes are provided with proper valves. 
When the engine is operated, the liquid is drawn by 
the pump and forced through a discharge pipe, while 
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J ULY 1 0, 1 886. tutific ltutri. tau. 
I\ir is forced by the pumps into the outer pipe and com- a pin head downward on a square of glass with 

h d . t wax or other cement. A small paper tube pressed therein, so as to apply t e c?mpresse all' 0 I"'�W""E> 
the surface of the liquid in the outer pIpe, and thereby will fit the pin loosely is then made, and a little 
assist in forcing it into the suction pipe. With this of sealing wax is formed around the tube near one 

· 1  . d t dus,·r d enR . A piece of mica is selected whi.ch exhibi.ts fine apparatus, water can be eas, y raIse 0 any D e r height. c<j'Jlors in the polariscope, and fou�· eqUIlateral �l'lan?"les 
This invention has been patented by Mr. Patrick I: 3

.

re cut from it, either with thell' correspondmg SIdes 
F. Guthrie, of Franklin, N . .T. (; t upon the same base line, or with one side of each 

• • •  I • ( t from one side of a square, 01' they may be cut and 
POLARIZED LIGHT. 1. ounted haphazard. 

A FEW OBJECTS FOR THE POLARISCOPE. i To the apex of the angle designed for attachment to 
BY GEO. M .  HOPKINS. 1 

the simple form of Norremberg doubler. These ob­
jects are also very satisfactory when projected on the 
screen. 

.. � .  I "  
AUTOMATIC GRAIN WEIGHING AND REGISTERING 

MACHINE. 

This machine is designed especially for attachment 
to the elevator spouts of grain separators and corn 
shellers. The case is made in three parts··-a large cen­
tral part and two smaller end ones. In the upper and 
lower ends of the central part are placed plate valves. 
The upper val ve closes against the sharp beveled edge 
of a metal strap designed to cut off straws, weeds, and II. 
other substances that would prevent the valve from Scientific experimentation, though practiced merely 
closing tightly. The lower valve closes against the as a pastime, can but elevate the thoughts and bring 
lower edge of a metal strap, the upper parts of which the mind into new channels, thus promoting knowledge 
are bent upward and outward and are attached to the to some degree, even though the student proce�d no 
inner surface of the end of the central part. The valves farther than the observation of effects. But once mter-
are so connected that one will always be closed when ested in effects, the inquisitive mind cannot rest satis-
the other is open. Attached to the shaft carrying the fied without probing for causes. 
upper valve is an arm pivoted to the rear end of a pawl So far as effects are concerned, the subject. under 
operating numbered wheels (Fig. 3). ·With this construc-sideration is everything that could be desired, and 
tion as the valve is lowered to admit grain to the cen-great scientific knowledge or high manipulative 
tral 

'
part of the case, which is designed to contain half is required to secure splendid results. 

a bushel, the pawl is drawn back, and when the valve In a former article, the writer mentioned a few 
is raised to stop the inflow of grain, the pawl is pushed in which light could be polarized and analyzed, 
forward to make the numbered disks register the gave hints as to some objects which might be 

I amount. At the proper time the numeral % can be by polarized light. . seen through one of the holes in the door covering the A few simple objects easily prepared from n1lca 
register. To the shaft of the lower valve is rigidly at-here shown. The material is of course 
tached the acute angle of a triangular arm, whose outer everywhere, and it requires little more than a 
ang1es are cut off to form seats for a friction roller piv-at the engravings to enable any one to prepare 
oted to the end of the short arm of a spring attached objects. Doubtless many other forms than those 
to the frame. trated will suggest themselves to the student. 

. The long arm of the spring rests against a pi voted ec-The simplest form is shown in Fig . 1. It 
centric provided with an index finger, which points to a thin plate of mica bowed into approximately 
scale marked with the names of the different grains cylindrical form, and secured by its edges to a 
to be cleaned and weighed, and the nUIn ber of pounds glass by means of narrow strips of gummed 

GABBEY'S AUTOMATIC GRAIN WEIGHING AND of each to a bushel. The tension of the spring is regu-size is immaterial ; the glass plate may be 
REGISTERING MACHINE. lated by adjusting the finger so that the spring v,ill wide by 3 inches long. This object exhibits 

hold the arm with sufficient force to keep the valve of prismatic color when viewed in the . . ' the paper tube a small drop of sealing wax is applied, closed until the weight of half a bushel of grain has Two such semi-cylinders, when crossed, exhIbIt the and with the tUDe on the pin the first triangle is at- been received upon it, when it will open to discharge tricate figure shown in Fig. 2, with all the Sl)len tached by holding it in the required position by means the grain, and the upper valve will close to prevent any colors of the spectrum. . of a pair of tweezers, and then fusing the wax on the grain from entering the middle part of the case while The object shown in Fig. 3 is formed of a mica and that on the tube simultaneously by means of the lower valve is open. The case is suspended from mica having a sector cut out and the radial edfres a small heated wire, such as a knitting needle. the spout of the elevator (Fig. 1) by spring hooks ; the lapped, forming a low cone. The overlapping The other members are placed and secured in a simi- grain can be discharged in bulk into a wagon or into best fastened together by small tin clips lar way, care being taken to arrange the triangles sacks. · This invention has been patented by Mr. Robert holes in the mica and bent downward OIl OPPOSite symmetrically, and at a slight angle with the plane of S. Gabbey, of Rossville, Kansas. The clips are not noticeable, and are efficient in . '->J.����� ... ���:.�a�.��§h_own in the engraving. 
• Tn . 7  ing the edges together. Cement will not anSWer � I ? l1nd the star shown in I 

I t. I d t -- ��� suggests that trees after transp a� mg �ay purpose, as it adheres to the surface on y, an it milS Fig. 6 are prepared in a similar way.·-'l'he section 
I be kept allvetiyouryiITg1tlc;,;,&invz,;:r nft,s fil� wlt.h be remembered that mica splits almost indefinitely. the wheel are cut from a circular piece of mica, and The cone thus made has the appearance iii the po- cemented in place on the paper tube after the fashion water around the body and over the roots of the tree . .  lariscope of a huge circular crystal of salici\e. :rhe of a propeller wheel or wind wheel. colors of the cone may be heightened by mOlnting it Each ray of the star is made . of two scalene triangles on a sheet of mica, as shown in the engravhg. The of mica oppositely arranged with respect to each cone is first placed in the polariscope, with :he [ olar. other, and inclined in opposite directions, the longer izer and analyzer crossed, and turned until lt ap;>ears and shorter sides of adjacent triangles being fastened brightest, when the lower edge is marked. ' The mica at the periphery of the star by a minute drop of sheet is then placed in a similar way in the [olarij'Cope, sealing wax. 

J J In Fig. 6 beside the star are shown two somewhat 

MICA SEMI·CYLINDER. 

and turned and marked. The!:' e is then cemited 
by its edges to the sheet, the · rked. edg.es of oth 
members being arranged in th , arne.dIrectIOn. 

The Maltese cross shown in . .  'ig. 4 IS revoluble· The 
first step toward the prepa,'ation of this obje' is to 

similar objects, formed of strips of mica, pivoted to­
gether on a small rivet, one object having the pivot in 
the center of the strips, the other having it at the 

3 

MICA CONE. 

end, giving the object an appearance similar to that 
of a folding fan. 

Any of these objects may be viewed by means of the 
black glass polarizer in connection with either of the 
forms of analyzer described in the former article, or in 

6 

AND CROSSED BARS OF MICA. 

The moisture which will percolate through the bottom and sides of the pots will be so gradual that two-gallon 
ones will hold enough so as not to require refilling for 
some time, and the roots will be kept moist till such 
time as they begin to sprout afresh. 
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A Promise or Beiter Things. 

There are distinct indications of a reaction from the 
intensity of the labor disturbances. No doubt, this 
movement toward peace and quietness received its im­
pulse from the murderous riots in Chicago. Reason­
able workingmen, who had yielded to excited feelings, 
saw in those events a plain indication of the direction 
in which they were drifting, and they shrank from the 
prospect. E vil not infrequently produces good, and it 
is probably not an unfortunate thing that the agita­
tion of the laborers so soon culminated in such a mani­
festation of fiendish outlawry. If we must have sores 
upon the body politic, the quicker they come to a head 
and break the better. 

It looks now as if the differences between employers 
and employed would have speedy adjustment, and 
that matters will settle down in quietness, with a pro­
mise of a strong stimulation of business. Commerce 
of all kinds has been dammed up for several months by 
the troubles, and the accumulation will sweep swiftly 
onward as the obstructions are removed. There has 
been a clear gain to all hands in two directions. First, 
the sensible men in the labor organizations have more 
control than they had three months ago. Second, 
manufacturers are better organized to deal with labor 
questions, to help each other to resist oppression, and, 
perhaps, to help wage earners as well as themselves by 
checking reckless competition. 

That there will be any general reduction of the period 
of labor to eight hours a day appears unlikely. The 
obstacle to the success of this project is not so much 
the opposition of employers as the resolute antagonism 
of the great mass of workingmen. .There can be no 
doubt that these are far too wise not to perceive that 
the proposed restriction simply involves a plan for de­
privi ng them of the privilege of selling to best advan­
tage the only thing they have to sell, namely, their 
labor. This feeling is particularly strong among skilled 
workmen who are frugal as well as industrious. , Many 
of them would much prefer to an eight hour scheme 
an arrangement which would secure to them frequent 
opportunity to earn extra pay for working overtime. 
It is not too harsh to assert that the bulk of the men 
who are eager to labor for eight hours only are just 
the kind of men to whom the two hours thus gained 
would be more hurtful than profitable. There is no 
greater nonsense than that contained in the theory 

. 

that the two hours are wanted by men for the pur­
pose of .. improving their minds. " Anybody who 
lives in a manufacturing town aware that the 
'lumber of workmen who care to their minds 

1titufifi t �mtritnr. 
and clear lime water. If combined or free 
acid is present, a precipitate is seen, to which, if 
few drops of muriatic acid be added, an effervescence 
commences. 

Test fo1' Magnesia.-Boil the water to a t"renti€�/l,b 
part of its weight, I\Ild then drop a few grains 
neutral carbonate of ammonia into a glass of 
and a few drops of phosphate of tloda. If 
be present, it will fall to the bottom. 

Test for Iron. -Boil a little nut gall, and add to 
water. If it turns gray or slate, black iron is Uri,,',"" "'. 
2. Dissolve a little prussiate of potash, and if iron 
present, it will turn blue. 

Test fur Lime. -Into a glass of the water put 
drops:of oxalic acid, and blow upon it i if it gets 
lime is present. 

l'estfor Acid. -Take a piece of litmus paper. 
turns red, there must be acid. If it precipitates 
adding lime water, it is carbonic acid. If a blue 
paper is turned red, it is a mineral acid. 

. , . , . 
THE MINNEAPOLIS INDUSTRIAL EXPOSITION. 

The people of the beautiful and enterprising city) 
Minneapolis, Minn. , are actively engaged in arrangj'l 
for their grand industrial exposition, which is to 
opened on the 23d of Angu!lt next. The financial /8 
partment is strong and substantial, showing admirabd 
management. The stockholders are about 2, 500 in nund. 
bel'. 

. 

The exposition has obtained, by donation of citizen/, 
a site of 5 1 �  acres of ground in the heart of the city , a 

any way very ron who 
have such ambition are almost J�!ilM:Yv�Y ' --';��'1ffi""�'-v;n;�:;';;�n'" 
wen �9Q,,1J{11U \rote against an eight hour law if the 

question should be carried to the polls. This is an 
assertion the proof of which is difficult, bu!e appeal 
fearlessly to our workingmen readers to dec are if it is 
not true. 

central and commanding position overlooking the 
Mississippi River and Falls of St. Anthony. The site 
alone is worth $200, 000. Including the value of the 
ground, the Exposition Association has a capital of 
$500, 000, and will open its fine building free from 
debt. 

The exposition building is 336 X 356 ft. in ground di­
mensions and 80 ft. high. The height to the top of the 
dome is 144 ft. i to the top of the maln pavilion, 128 ft. i 
of smaller pavilions, 112  ft. i and to top of ma"t of 
great tower, 260 ft. The tower is 34% ft. square at the 
base, and has two balconies, one at a height of 160 ft. 
and one 200 ft. high. The main entrance is 32 x 64 ft. , 
the size of tower windows 14 X 80 ft. , and of other win­
dows 18X30 ft. 

The floor space amounts to 7% acres, which exceeds 
that of the Chicago Exposition b uilding by 100,000 ft. 
The walls are of brick and Mankato cream colored 
stone. The interior will be · neatly finished in a fire­
proof manner, and so arranged that when occasion re­
quires it will form a single auditorium, with accommo­
dations for 40,000 people. A spacious annex will con­
tain the art exhibit. Isaac Hodgson & Son, of Minne­
apolis, are the architects of the building. 

The exposition has been organized as a permanent 
institution. The officers and directors are all promi­
nent citizens and business men of responsible character. 
Hon. W. D. Washburn is President i S. C. Gale, Vice­
President i H. G. Harrison, Treasurer i W. G. Byron, 
Secretary ; Col. L. B. Hibbard, General Manager. The 
exposition will be open for six weeks, from August 23 
to October 3. 
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Besides the State University, there are 31 public 

school buildings in the city. The University main 
building was erected about twenty years ago. Several 
others have since been added, and one structure is now 
building. Of the city school buildings, the High School 
is the finest. It was built eight years ago, at an ex­
pense of $100,000. Three school buildings are to be 
erected this season. The schools have now 14, 000 pu­
pils enrolled, and the school population is rapidly in­
creasing. 

Lake Minnetonka, the leading lake resort of the 
Northwest, is practically a suburb of Minneapolis, be­
ing at a distance of only thirty minutes' ride by rail­

It is a lake of 15,000 acres, dotted with islands, 
has 200 miles of shore. It is surrounded by heavy 

and forms a' charming retreat for summer tour­
from all parts of the count.ry. Palatial hotels and 

steamers have been provided. 
Within the city limits are not less than ten lakes, 

of which are each nearly a mile in diameter. . In 
,''''''U",,,, "'LVU with these, a comprehensive system of pub ­

parks and boulevards is being arranged. 
The world-famous Falls of Minnehaha are less than 

miles from the city li mits, and a few miles . furt.her 
, at the junction of the Mississippi and Minne­

rivers, is Fort Snelling, a historic and pictur­
place. The city territory of Minneapolis has an 

of over 30 square miles, and touches, at one point, 
l imits of the city of St. Paul. 

' 

detailed description of the city's many interesting 
res does not come within the scope of this article, 

the following statement of the business and im­
record for 1 885 will give some idea of the 

activity and progress : Assessed valuation, 
; new building,; erected, 3, 605, costing 

; realty sales, 9 ,119 in number and $22,034,230 
; jobbing trade, $77,060, 700 ; manufactmin g  

$63, 625, 000 ; bushels o f  wheat received, 32,000, ­
railway passengers carried, 9, 388,017 ; bank­
, $5, 500,000, since increased to $6, 950,000 ; 

$500,000. 
",,",," " IJ,,"� .a share of the prevalent industrial depression 

Jabor troubles, building improvements in 
are being conducted upon a very exten­

During the past six months, fully 2, 300 new 
have been commenced. On a conservative 

estimate, these will cost $6, 000, 000. Before 
of the year as many more building improve-

�vill probably be inaugurated. Such rapid 
necessitates corresponding activity in the 

,narket. Recorded sales of real estate for the 
past si'\{ months have been about 6, 000 in number, in­
vo! vin� an aggregate consideration of $14, 500, 000. 
This anount will doubtless be more than doubled 

befme the close of the year. These are actual facts 
that indtate the great vigor of this young metropolis. 

.. 4 e , " 
Old Roman L ead. 

Rec'mtlj; while the excavations for the new gas 
holde} tan : at the Chester, Eng. , gas works were in 
progr�Ss, apig of Roman lead, in excellent preserva­
tion, '\as liscovered at a depth of 23 feet below the 
groun<l. It�ars on its upper surface the following 
inscription : P VESP A VG V T IM P III. ; while on 
the side is i �ribed DE . CEANGI. Its weight is 192 
l b. The tra lation of the inscription is that it was a 
pig of leM, a bribute to the Roman power from the 
tribe in Nortq Wales commonly known as the Ceangi. 
The inscripti� tells us that it was cast during the fifth 
consulate of tIe Emperor Vespasian and the third con­
sulate of 'litu8 

This syn�hr<l1izes with our date A. D. 74 ; and con­
sequently i; "i: ';Y be assumed that the pig of lead has 
been lying \leI e it was found some 1 , 800 years. The 
ground whd it was discovered was gravel and 
marl, whicheid ntly formed part of the old river bed. 
Close to it wt. f nd a human skull, and another was 
discovered a1ut 5 feet away. The Skulls and bones 
of horses andullo ks were also met with in or about 
the same pl�. he foreman of the works (Mr . .T. 
Fish) at once �:e the attention of the company's 
engineer (Mr. �¥. Stevenson, Assoc. M. Inst. C. E.) 
to the discover� a�d the treasure trove was placed in 
safe keeping. AUle ground has to be excavated an­
other three feet, \1r . her discoveries may be expected. 

\ .. 4 e ' " 

We may go a little further. The curse of the work­
ingman in this country is the rum traffic. It is this that 
robs him of most of his wages, and in many cases it is 
in the taverns that he spends much of his spare time. 
It may be feared that the two hours proposed to be 
gained, by reducing the hours of labor, would be spent 
in the same places, and with them much more of the 
money earned. It will be remembered that all the 
Chicago socialists were associated with the beer saloons, 
either as owners or frequenters, and their places were 
the haunts and the rallying points of the rioters. Rum 
sellers wax fat upon strikes and disturbances, and they 
form the only class that would ' make a clear money 
gain by cutting down the hours of labor. These are 
hard things to say, but they are true, and they ought 
to be said. The money squandered in this infernal 
business last year would have given us good trade and 
workingmen good wages right along. It is not the 
tyranny of employers that keeps men poor. It is the 
rapacity and devilish greed of the liquor dealer. The 
fact is demonstrable, not only that wages are far 
higher here than in other countries, but that they are 
far higher here now than they ever were before, and 
meanti me living is cheaper. The constant tendency, 
moreover, is to still larger wages. Everything in this 
country tends to improve the condition and the chances 
'oft.be laborer. If he falls behind in the race, when he has 
health and strength, the fault is almost certainly his. 
No organization can help him if he squanders his 
money and plays the fool. He will be beaten out of 
sight by the man who saves his earnings and obeys the 
requirements of reason and sense. -Textile Record. 

.. . . . .. 
Water Te.ts. 

Test�'or Ha

.

, �:� Soft Water. -Dissolve a small quan­
tity of ood SJap in alcohol. Let a few drops fall 
into a gla §{water. If it turns milky, it is hard; if 
not, it is soft. 

Leading among the industries of the city is the manu ­
facture of flour. Minneapolis flour mills have a world­
wide reputation. They are 22 in number, and furnish 
direct employment to 1 ,400 men. The value of build­
ings and machinery amounts to over $4,000, 000, and the 
operation of the business involves the in ,' estment of 
about $8,000,000. The products for 1885 were worth 
$34, 000, 000. The mills have an aggregate daily manu­
facturing capacity of 35,000 barrels of flour. 

Progrel .. or the U nited States. 

In " Triumphai Democracy, " a recent work by 
Mr. Andrew Carnt>.\e, a Scotchman by birth, and now 
an American manu\cturer, the author gives many in­
teresting facts ShO� the progress and prosperity of 
his adopted comt,r He states that during last year 
74 000 mor�IlS of semer steel were produced in the 
U �I�'iA;l1tes than i reat Britain; that more yards of 
car are made 00Vi year in Philadelphia and the 
vici ty than in an,England, Wales, and Scotland; 
tha he school librar ' s alone in this country contain 
12'0(�000 mor? book han all the public libraTies of 
Eur combmed ; that all the State and city 
debt f the Union ad ,d together, rating them accord­
ing t. aluation of pI' 'erty, do not amount to one­
fifth the city debt 0 Manchester, Eng. , or to one­
tenthf the Qf#bt Qi Birml�ghalli. 

Test for Earthy Matters or Alkali.-Take litmus 
paper dipped in vinegar, and if, on immersion, the 
paper returns to its true shade, the water does not 
contain earthy matter or alkali. If a few drops of 
sirup be added to a water containing an earthy 
matter, it will turn green. 

l'est for Carbonic ..d.cia.-Take equa.l pa.rts of water 

Second only in importance to the flour industry is 
the manufacture of lumber. The 21 sawmills last year 
cut 316, 167, 166 feet of lumber, 72,202,550 lath, and 
101,896, 250 shingles. The total cut for the past sixteen 
years amounts to over 3,000, 000, 000 feet, sufficient ma­
terial for the construction of houses enough for a city 
of 1 ,000. 000 inhabitants. In one day th8 ruills can 0ut 
2, 600,000 fellt gf lam"'@&-. 
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THE MEIGS ELEVATED RAILWAY. ing contact with the rails by springs outside the I With an engine thus furnished with provisions for 
The roadbed and rolling stock of the railroad of to- boxes, and serve as balancing wheels to take the side I griping the rails, steep grades become of minor im­

day have reached their high standard through the oscillations . )f the ears. They are formed with flanges portance, as the steepest possible can be ascended if 
l abors of countless ingenious and persevering inventors, that pass under the lower edges of the rails, thus the requisite power is provided. 
each of whom has added his link to make the chain tying the truck t& the rails, so that no lifting or One turn of the cock controlling the couplings di-
1 110re perfect; even the smallest detail shows the com- jumping can take place, and there is no possibility of vides the train into segments of separate cars, each of 
bined talent of lIIany industrious workers, one taking the trucks running off the track. The wheels are 42 which has a brake which acts automatically upon de­
it up, advancing it a step, and then giving place to an- inches in diameter, have a tread of 37:) inches, and tachment from the train. This partially destroys the 
other. It therefore seems peculiar to be called upon rotate independently of each other. In case any or momentum of the whole, and a collision could only 
to describe a new method of railroading designed as a all of the wheels should break, provision is made take place by a succession of comparatively Jight blows 
whole by one man-a new railroad from the ballast to to prevent the cars from overturning or leaving the from the engine and slowing sections of the train, in­
the top of the smokestack, from the pilot to the coup- track, by means of a strong shoe, which would slide stead of by a single blow with the momeutulll of the 
ler on the last car. upon but could not leave the way. On top of the whole train. 

The system herewith illustrated is the invention of truck frame is a movable iron frame carrying four 'fhe brakes are operated upon the balancing wheels 
Mr. Joe V. Meigs, of Lowell, Mass. , and has been tested posts containing heavy spiral springs. These posts of the trucks, but they may also be fitted upon the 
under conditions far lllore exacting than would be interlock with similar spring sockets bolted to the 1 supporting wheels. The action of the brakes is well 
found in actual practice. 'fhe road is not a Illodel, but framing of the floor of the car, which is directly above . illustrated by rails between the rolls of a rolling IIlill, 
a full-sized elevated railroad in every respect. This was the truck and within 18 inches of the . top of the · 

except that the action is reversed. It is apparent that 
made necessary by a section in the act of the Massa- girder. The truck is guided in turning by a center no slipping of the wheels can take place, no matter 
chusetts Le!!"islature authorizing the incorporation of pin, and is securely tied to the car body, as the hori- what pressure may be brought to bear upon them. 
the Meig;; Elevated Railway Company, which states zontal flanges of its fral lle castings overlap the rim of In the illustration, Fig. 2 is a plan view of a train 
that " no location for tracks shall be petitioned for in the upper turntable. In passing curves and switc:1.es, on a sharp curve, Fig. 3 is an end view of the track and 
the city of Boston until at least one llIile of the road the trucks turn upon the balancing wheels, placed engine, Fig. 4 is a section through tender and track,  
has been built and operated, nor until the safety and centrally between the supporting wheels, which are and Fig. 5 is  a section through the car. 
strength of the structure and the rolling stock and 1ll0- 4 feet apart. From the foregoing it will be seen that this system is 
tive power shall have been examined and approved by It has been found that, by reason of the independ- as applicable for surface as for elevated railroads. It 
the board of railroad cOIlllnissioners or by a competent ent motion of all the truck wheels, curves are fol- may be more cbeaply built

" 
than the ordinary road, as 

engineer to be appointed by them. " To fully demon- lowed so closely that practically the increase of fric- the construction of the rolling stock allows the contour 
strate the possibilities of the road under widely vary- tion of the cars upon curves even as small as 50 feet of the ground to be more closely followed. As an ele­
ing circumstances, the company has built tracks of radius is too slight to be noticed or measured by i vated road in cities, the permanent structure presents 
several kinds-wooden way of the cheapest possible weighing in a model one-eighth full size. This con- far less obstruction to light and air than the usual 
kind ; wooden way following the contour of the earth; struction of the trucks also admits of a car 50 feet

' 
form. The center of gravity of the cars and engine is 

wooden way with level grade secured by varying the long turning f!'Om It street only 21; feet wide into an- 1 brought as low as possible, thereby lessening the effect 
heightR of the posts; wooden way with very short other of the sallie width. 1 0f leverage caused by wind pressure. '1'he smooth, 
curves and steep grades ; and iron way upon high The cars posset;s llIany novel features, both outside even surface of the exterior of the entire train serves to 
grades, increasing in height until a level of 14 feet in and inside. The circular section and rounded ends I decrease the resistance to the wind, and permits a high 
the clear above the earth was secured. The trial road, admit of the strongest possible construction without rate of speed. 
beginning at the shops of the company on Bridge St. , an overweight of material. The floor consists of a .. , • • • 

East Calli bridge, has one curve of 50 feet radius, 165 platform made of 5 inch channel beams, and is 77:) 'J'he Salt Mines of" Nevada. 

feet long, on aO grade of 120 feet, and on level and feet wide by 51 feet 2 inches long. The framing of If the salt formations of Nevada were in railroad 
curvE'S has grades of 240 feet, 300 feet, and 345 feet. So the body is of light T iron ribs, bent in a circle, communication, there would be no market in this coun­
far everything has worked in the most satisfactory filled in by panels covered with rich upholstering, try for the foreign article. In Lincoln county, on the 
manner, the train rounding the exceedingly sharp which covers all the interior ; the exterior is sheathed Rio Virgin, there is a deposit of pure rock salt which 
curves easily, and mounting the steep grades without with paper and copper. The cylindical portion is 10 is exposed for a length of two miles, a width of half 
trouble. feet 87:) inches in diameter. While adding to the a mile, and is of unknown depth. In places, canons 

The peculiar features of this road, wherein it differs strength, this form is expected to diminish the wind are cut through it to a depth of 60 feet. It is of 
most essentially from the ordinary railroad, are the resistance fully one-third. The interior of the car, as ancient formation, being covered in some places by 
way, switch, trucks, passenger cars, engine, drawbar, shown in Fig. 1, is light, roomy, and pleasing to the basaltic rock and volcanic tufa. The deposit has 
and brakes. eye. The seats are upholstered like the rest of the been traced on the surface for a distance of nine miles. 

The posts for an iron way are made up of two chan- car, and comfort and luxury have been carefully It is so solid that it must be blasted like rock, and so 
nel bars united by two plates, thereby forming a box- studied in every detail. At each window is a spe- pure and transparent that print can be read through 
like structure whose cross section may be varied as de- cially designed device for securing ventilation with- blocks of it a foot thick. At Sand Springs, Churchill 
manded by locatbn. The posts are to be placed upon out the annoyance caused by dust. There is an en- county, there is a deposit of rock salt 14 feet in depth, 
foundations, the plans of which vary to suit the charac- tire absence of sharp corners, so that, in case of a free from any particle of foreign substance, which can 
ter of the material that may be encountered. serious accident, the liability of the passcnger being be quarried at the rate of five tons a day to the man. 

'1'he way upon which the train runs consists of a greatly injured is largely avoided. The gr�uIllboldt salt field is about fifteen miles 
single iron girder 4 feet in depth for each span, placed The locomotive consists of a platform car supported long by SIX wide. 
over the center liue of the posts. The girder carries an upon a truck at either end and housed like the passen- When the SUIllIIler heats have evaporated the surface 
upper track beam ami a lower track beam, upon the gel' car. '1'he floor is 77:) ft. wide by 29)4: ft. in extreme water, salt to the depth of several inches may be 
sides of each of which the rails, four in nUIll ber, length ; the tender is 25j ft. long, has a tank and bin scraped up, and underneath is a stratulll of pure rock 
are placed. 'fhe two bearing rails, which carry for the water and coal, besides additional room which salt of unknown depth. Soda, borax, and other val­
the load of the train, consist of angle irons placed may be used for other purposes. Upon the 'floor of the uable minerals also exist in large quantities near 
upon the outer upper edge of wooden stringers upon engine are, in tlffect, two complete stationary engines, these localities, and branch railroads will sooner or 
the lower track beam. These stringers are placed each connected with a single driving wheel. The boiler later bring them into market. A considerable busi­
in the exterior recesses formed by two channel bars is of the locomotive type, is 60 in. in diameter, 15 ft. in ness in gathering borax is already established on the 
properly secured to the sides of the posts. These rails length, and is placed over the engines, its center line line of the Carson & Colorado Railroad. If Nevada 
are fastened to each other, to the stringers, and to the being 61 inches above the floor. There are 200 tubes, 2 will cut down her working expenses and develop her 
track beam by bolts passing clear through. '1'wo ver- in. in diameter and 7 ft. long; the grate is 47:) ft. natural resources, she will be above the necessity of 
tically placed rails for the balancing or friction wheels square. The crown sheet is arched in shape, and is seeking land grants from her neighbors or from the 
are carried by the upper track beam. The distance inclined downward at the back end to allow of climb- general governIllent.-8an llrancil;co Bulletin. 
from out to out between the lower rails is 227:) ing and descending grades equal to 800 feet to the mile • I • I • 
inches, this being sufficient to insure the necessary without exposing any uncovered part to the fire. The The Effect oC Heat on Metal. 
transverse stiffness. This is the gauge of the road. cylinders are 12 by 22 in. , and their center lines are Everybody, observes one of our contemporaries, who 
The distance between the upper rails is 177:) inches. It placed 18 in. above the floor and 61 in. apart. The pis' has used the Brooklyn Bridge, must have noticed the 
is expected to adopt the common form of rail, beveling ton rods connect with independent crossheads sliding overlapping slides at the m iddle of each span that 
the edge& of the lower stringers and placing the rail at upon steel girders supported at their ends by stand- allow the structure to grow short or long as the weather 
an angle of about 45 degrees. In our engraving, the ards bolted to the floor beams. is cold or hot, and the marks thereon that indicate a 
rails are in the form of a right angle, and the treads of The driving wheels are 44 '6 in. in diameter, flanged distance of several feet between the extremes of con­
the wheels are made with a corresponding right angle upon their lower edge like the balance wheels of the I' traction and expansion. Yet few suspect that the 
groove. The usual length of post, 24 feet, would ,give trucks, and are mounted upon steel axles 6 in. in di- bridge contracts or expands sideways from the heat of 
a clear headway of 14 feet, 4 feet being taken up by ameter, which extend through a sliding box contain- the sun, though the degree is so small as to be almost 
the truss and 6 feet forming the foundation ing the journals. The boxes slide in cast iron ways imperceptible, and not nearly so great as if the bridge 

The switch is formed of a single swinging section placed at right angle to the line of the engine, and each ran north and south. The same phenomenon has been 
turning upon a hinge of great strength attached to axle has a crank keyed upon its upper end. The well noticed of late in structures of stone and iron. The 
one of the posts. A movement of four or five feet known slotted yoke cOlmection is used. The slide Washington Monument leans to the east in the morn­
by the free end of the switch is enough to permit valves are of the usual locomotive form. The links are ing and to the west in the afternoon. A plummet l ine 
the cars and trucks on one track to clear the end placed in a horizontal instead of a vertical position, suspended in the interior of the dome of the Capitol at 
of the other track. The free end travels upon a and are operated by two bell cranks. The throttle Washington was found by actual measurement to 
carriage provided with rollers moving upon a sup- valve, link rod, brake, and coupling rods, and the con- swing over a space of 4)4" inches, making a total dip 
porting rail. Suitable mechanism is provided for nection between the driving hoxes for producing pres- from the perpendicular of 8� inches. This movement 
operating the switch and locking it in place. sure against the rails, are,operated by hydraulic power, involves the entire dome. SOIIle years ago a learned 

'rhe truck is a development of the conditions con- although hand levers are also provided. monk in Rome suspended a plummet in this way from 
trolling the adoption of the permanent way. It Adhesion of the driving wheels to the ra.ils is ob- the top of the dome in St. Peter's, and was astonished 
consists of a horizontal rectangular wrought iron tained by means of a cylinder and piston secured to to find this mysterious movement. He attributed it to a 
frame, stiffened by cast iron pieces and provided with the sliding boxes. The engineer is on an elevated third and undiscov�red motion of the earth, but it was 
stiff pedestals bolted to its under side, in which is a platform in the front part of the engine, the fire- afterward explained as the effect of the action of the 
fixed short axle for the wheels. Each truck has four man being at the rear end. The former has an un- sun on the metal of the dome. 
wheels set at an angle of about 45 degrees, the axles obstructed view through the windows of the monitor .. , • • .. 
being properly inclined. Between the snpporting roof, and before him are five hydraulic coeks, which REFERRING to our navy, a da.ily paper reports the 
wheels are two horizontal wheels, one on each side control the throttle, links, sliding boxes of the driving Atlantic Squadron aso being under sealed orders to pro­
of the upper girder, upon vertical axles attached to wheels, the brake, and the coupling rods of the entire ceed to the scene of the recent fishery troubles. It is 
the framp; these wheels beM' upon the rails of trai n ,  whi le just above are steam and hydraulic pres- further facetiously remarked that the fishermen wili 
th0 Upp01' truclt �� Il.lld a,.rOll kept ill yield- , sure saulles and indicators, whistle and bell ropes, etc. protect the navy while upon the excursion. 
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NEW YORK HARBOR. 

The Chamber of Commerce some months ago was 
petitioned by a large number of merchants and agents 

of shipping to take some action looking to the erection 

of an enlarged and, if possible, more convenient chan­

nel into this port. Its committee on this subject called 

a public meeting, and formed a large general commit­

tee on harbor improvements and protection, embracing 

a number of the most influential men connected with 

public affairs and commerce. This meeting also result­

ed in an earnest petition to Congress, asking that the 

Jeitutifie  �lUtritau. 
tinuous and simultaneous tidal and current observa­
tions in order to secure the factors with which to cal­
culate the velocity, direction, volume, and exact effect 
of each separate body of water upon each channel or 
upon any harbor works that might be erected. 

This important map work was followed by the carv­
ing in wood of several models. The accompanying 
illustration is a  photographic reproduction of the gene­
ral small scale model, 3� inches to the mile, which 
represents an area of 800 square miles inclosed within 
the limits above mentioned. 'l'he heights and depths of 

[JULY 1 0, 1 886. 
the force and directions of the currents passing be­
tween Sandy Hook and Coney Island, which are distant 
from each other 7 miles. The accompanying outline 
map, or key to the large view, will serve to make the 
following description plain. 

The outer bay is scoured by two great forces-one, 
from the inner harbor through the Narrows, made up 
of the Hudson and East River, Long Island Sound and 
Newark Bay waters, and the other, from the outer har­
bor, a compound of Raritan Bay, Raritan River, and 
Arthur Kill waters with those from Sandy Hook Bay 

and the Shrews­Secretary of War 
be authorized to 
advertise for and 
" contract w i t  h 
responsible par­
ties for the speedy 
deepening a n d  
w i d  e n i n g of a 
channel to afford 
30 feet depth of 
water and not less 
than 500 feet in 
width a t  m e a n  
low tide, which 
would afford 35 
feet and a width 
of 1,500 feet at 
high tide, in and 
through that part 
of the bay at San­
dy Hook which 
experience a n d  
judgment indicate 
as best calculated 
to be permanently 
m a i  n t a i n e d  by 
nature alone after 
the first guiding 
and aiding works 
have b e e  n con­
structed. " It was 
intended that no­
thing be paid un­
til the object be 
partly attained­
the profits and a 
large proportion 
of the expense to 
be entirely depen­
dent upon the self­
sustaining charac­
ter of the work. 
The necessity for 
such relief h a s  
been most appar­
ent and pressing 
for a long time, 
and it only needs 
to glance at the 
change which has 
taken place in the 
requirements 0 f 
vessels (Fig. 1) to 
be strongly im­
pressed with this 
fact. '1'he memo­
ria.1 was forwarded 
to Congress and 
presented in the 
House, but as yet 
no specific action 
has been taken. 
The C h ai r m a n, 
Mr. A. Foster Hig­
gins, of the Stand­
ing Committee of 
Harbor and Ship­
ping, caused to 
be initiated on be­
half of the Cham­
bel' of Commerce 
of New York a 
simple, plain, and 
business-like way 
of grappling with 

A, NEW YORK CITY. B, BROOKLYN. C, JERSEY CITY. D, NEWARK. E, STATEN ISLAND. F, .CONEY ISLAND. G, SANDY HOOK. 

bury and Nave· 
sink basins. Both 
of these f o r  c e s 
pass seaward be­
tween S a n d  y 
Hook and Coney 
Island, being divi­
ded by the Dry 
Romer shoals, and 
it is estimated 
that the quanti­
ties of flood tide 
waters are almost 
identical on eith­
er s i d e  o f  t h e  
shoal, while the 
ebb tide waters 
are from ten to 
fifteen per c e n t 
stronger over the 
east h a n k  a n d  
through the chan­
nels north than 
through the chan­
nels on the south 
side of this shoal. 
It is probable that 
none of the waters 
that pass through 
the Narrows on 
the ebb tide ever 
flow south of this 
shoal , except at 
the seaward end 
of the bar, and 
under special con­
ditions, s u c h a s  
high freshets or 
the backing up of 
the w a t e r s  by 
unusual w i n  d s .  
The water flow­
ing through the 
N a r r o w s ,  a l ­
though coming 
from three dis­
tinct sources, may 
be regarded as a 
single stream run­
ning in a souther­
ly direction so far 
as the effect on 
the channels of 
the outer bay is 
concerned. The 
outer harbor wa­
ters, on the other 
hand, are divided 
into two indepen­
dent forces which 
only unite on the 
same course as 
they elbow their 
way through the 
opening between 
Sandy Hook and 
Coney Island, the 
Sandy Hook force 
running northerly 
directly opposite 
to the inner har­
bor waters, and 
the Raritan Bay 
force easterly and 

BIRD'S EYE VIEW OF NEW YORK HARBOR, WITH WATER REMOVED. 

the subject. Two years ago, work was commenced 
by having a series of historical maps and models 
made. These clearly indicate the areas on which 
extensive improvements might be undertaken. The 
numerous maps, extending back 150 years, embrace 
the entire harbor from Long Branch on the south 
to Yonkers on the north, the east side of Jamaica 
Bay on the east and Raritan River, j ust west of Perth 
Amboy, on the west. There are also sectional maps 
giving all th e changes that have taken place in the 
outer bay between Sandy Hook and Coney Island from 
1735 to 1884. The alterations in Coney Island and 
Sandy Hook are especially interesting as clearly show­
ing how important their protection and retention are 
to the maintenance of the present and improved depths 
in· the outer bay. Although these maps cover the larger 
part of the subject, it is still necessary to make con-

the hills and valleys, and the channels and shoals in at right angles to both, these latter waters squeezing 
the upper and lower bays of New York Harbor, are their way between the others and forcing theIp to 
accurately carved from solid wood. The wooded and assume like itself an easterly direction and keep their 
marshy regions and the buildings of the cities and vil- own side of the way. The constancy of these forces is 
lages are all indicated in relief and appropriately shown by the fact that the sand bar fronting the ' 
painted. When water is let into the depressions which entrance has maintained its position and depth with 
represent the ocean, bays, and tributary rivers, we ob- very slight variation during the past fifty years. This 
tain an effect as perfect as though the region were bar is the result of the flood tide froIll the ocean and 
viewed from a balloon. storIll wave power on the one hand as opposed to the 

This work, which has now occupied some two years, ebb tide and freshet power on the other. 
has been intrusted to Capt" F. I. Palmer, C .E . , and a The extensive inner ' bar, west and alongside of 
corps of able assistants ; the results show the untiring Flynn's Knoll, has during the past 150 years, with two 
industry expended in

' 
collecting necessary data, which doubtful exceptions, only varied 3 feet in depth. 

has been so arranged that every valuable detail can be The Dry Romer has been nearly equally constant. 
brought into service. The outer bar, or Gedney's Channel, has not varied 

To thoroughly understand the character of the bot- 4 feet during the above period. 
tom of the outer bay, it is necessary to study carefully The only two channels in use at the present time 
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are the Main Ship and S wash, Gedney's Channel giv­
ing them common access to the ocean across the outer 
bar. The former, although much longer and requir­
ing five different coUrses to navigate it, is principally 
used, owing to its deeper water. A third channel ,  
called the East, requiring only two different courses, 
was only known in an official and published form in 
1835, when the work of the U. S. Coast Survey was 
begun. During the past fifty years this channel has 
proved the most constant of the tb ree ; the deep water 
area had, as shown by a careful comparison of official 
surveys, improved twelve per cent in 1857, fifteen per 
cent in 1872, and 30 per cent in 1884 over its state in 
1885. The depth over the bar fronting it, the only 
ob;;truction to a free and unimpeded channel to the 
ocean, has deepened about 2� feet. 

In response to the general demand for more water, 
there are to-day several proposals for effecting the re­
quired relief. Probably the oldest plan is to build an 
artificial bar well out in the ocean to prevent the storm 
sand from being driven on the natural bar ; another is 
to dredge a channelway through the outer and inner 
bars of the ship channel, and protect the places so 
dredged by submerged jetties ; a third is to run stone 
dikes northeast from Sandy Hook and thus contract 
the entrance ; a fourth is to let the existing channels 
alone and to dredge out and maintain by jetties the 
East Channel, thereby obtaining nearly a direct line 
into New York ; a fifth, and last, the construction of a 
stone dike running south-southeast from Coney Island 
for a distance of about 4 miles across the entrance, to 
greatly confine the waters and force them to scour the 
channel out. These plans cannot be all right, or even 
reasonable ; some would probably ruin the port_ It 
would therefore seem prudent, considering the enor­
mous interests involved, to ascertain without delay the 
exact movements and relations of the f�es to each 
other as affecting the several channels. The qu8!stion 
arises, apart from the great saving in distance, whether 
the East Channel is not the best one to improve ; only 
one set of waters from the inner harbor passes through it, 
and there is no collision of currents to cause deposits ; 
while the Main Ship and S wash channels have two and 
three conflicting forces at work over their area. But 
before any particular method is adopted, it would cer­
tainly be wise and prudent to acquire, hy a series of 
accurately made and extensive observations, an abso­
lute knowledge of the velocities and directions of the 
moving waters at every depth. The 
problem to be solved is how to improve 
one of the existing channels with the 
least possible disturbance of the present 
regimen of the harbor. '.rhe run of the 
tides must be coaxed by science, and not 
opposed by brute force. 

'.rhere is a bill now before Congress, 
introduced by Senator Warner Miller, 
authorizing the appointment of a com­
mission of five practical men, to consider 
the best means for preserving the harbor 
from injury by dUIllPing and other abuses 
which impair its usefulness, and also 
from time to time to report any improve­
ments that may be desired to the Secre­
tary of 'Val', W110 sllall transmit them to 
Congress. Three of the five will be officers 
of the U. S. Engineer Corps, the Navy, 
and Coast Survey departments appoint­
ed by the President, and two will be civi­
lians nominated by the Governors of New 
York and New Jersey, a board eminently 
fitted to consider the question of perma­
nent improvements. 

Any work that would augment the com­
merce of New York by providing a shorter, 
deeper, and in every respect a better en­
trance to the harbor would be of national 
importance, and should therefore be un­
del·taken by the general government, 
under whose control it very properly be­
longs, and not by the States of New York 
and New Jersey. 

'ritut if i t �tUtrf ,au. 23 
Tbe Proposed PerDlan e nt Exbibltio n  of' tbe Tbree created an atmosphere of learning, which attracts an 

ADlericas, increasing number of students and investigators. 
On the 4th of March, 1889, the Constitution of the It is quite time that some decisive action should be 

United States will have completed the first century taken if the occasion is to be observed in a fitting 
of its existence, and on the 12th of October, 1892, four manner. Less than three years remain before the 
centuries will have elapsed since the discovery of completion of the con8titutional century. We can do 
America by Columbus. '.rhese t wo anniversaries are little more than inaugurate the movement by 1889, 
events of the greatest importance in both the history but by 1892 it should reach a grand consummation 
of the United States and of the world. It is there- worthy of our land and hemisphere. It is proposed 
fore thought eminently fitting that they should be that, on this occasion, the President of the United 
celebrated by the nation at large, in a manner suited States, the presidents of the fifteen American sister 
to the dignity of its positiun. The approach of two republics, the E lllperor of Brazil, the Governor­
occasions of such historic interest has been the in- General of Canada, the King of Italy, in whose 
centive of a number of proposed exhibitions in dif- domain Columbus was born, and the Queen-Regent 
ferent American cities. New York. St. Louis, of Spain, from whose country he set sail , shall unite 
Chicago, and the city of Mexico ha.ve each started in unveilin g a colossal statue of the illustrious dis­
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Fig. I.-SECTIONS SHOWING GROWTH OF OCEAN 
STEAMERS. 

movements toward the organization of expositions 
in honor of one event or the other. But the im­
portance of the one, affecting equally the entire 
United States, and of the other, being the dawn of 
history for the whole hemisphere, makes a more con­
certed and widespread celebration desirable than 
could be attained by a private corporation or by 
local enterprise. The proposition has therefore been 
made, and is now under Congressional consideration, 
that the celebration of these two anniversaries shall 
be undertaken by the general Government, and shall 
take the form of a grand Permanent Exhibition of 
the Three Americas, intended not only to commemo­
rate the common starting point in their several his­
tories, but to serve not less for drawing them to­
gether into closer commercial and political relations. 

The city of 'Vashington has been appropriately 
named as a suitable location for snch a gathering. 
It is a city in which we all have a common interest ; 
and in no other place could a celebration be so en­
tirely a national affair, and so devoid of local or sec­
tional feeling, as on national territory. The peculiar 

coverer of America, to be erected in the center of the 
permanent exhibition grounds at 'Vashington. 

.. , . . ..  
Relation ot- Mechanics to Architecture. 

The different styles of architecture may to a certain 
extent be distinguished and classed according to the 
kind and the greater or less complexity of the princi­
ples which regulate the stahility of the structure. T he 
simplest kind of stability if-; that of a single mass rest-­

ing on a base ; this is exemplified by pyramids, obe­
lisks, and solitary pillars. Next in point of simplicity 
is the stability of a load resting on a lintel whose two 
ends are supported by pillars, eaeh of sufficient di­
mensions to be stable in itself. This we find exempli­
fied in Egyptian and Greek architecture, and in those 
exam ples of Roman architecture from which the arch 
and dome are absent. The next degree of complexity 
consists in supporting the load on each pier of which 
the structure consists by a pair of pressures inclined to 
each other-that is, by introducing the arch and 
dome-and this we see in later examples of Roman 
and Italian architecture, and in various styles of the 
earlier middle ages, such as the Byzantine, the Lom­
bard, and the Anglo-Norman . 

'rhe perfecting and extending the application of the 
arch,

' 
so as to sustain the entire load of the higher 

parts of the structure by llleans of the thrust exerted 
through ribs suitably formed and arranged, character­
izes Gothic architecture. The balancing of overhang­
ing loads is seen to a certain extent in the beetling bar­
tizans and turrets which form the most picturesque 
featUre of the Scottish baronial style. The balancing 

of bulky arches upon comparatively 
slender pillars, whose lateral stability 
depends very much on their connection 
with the mass above them, is characteris­
tic of Saracenic arehiteeture. The styles 
of framework in roofs and in buildings 
of wood and iron might be classed in a 
similar manner, according to the way 
in which the principles of statics regulate 
the stability of the structure. Another 
meehanical characteristic of styles in 
architecture is the way in which the 

� strength of the materials is exerted. In 
z 
'" 

the obelisk, pyramid, and simple tower 

r:n CD o 0: o 

or column, resistance to crushing is also 
brought into pla,y ; and the same is the 
case with the most elaborate combina­
tiotJs of ribs, groined arches, and tracery 
in Gothic architecture. In the styles 
which employ architraves supported by 
pillars, the transverse strength of lintels 
or beams is also employed. The support 
of overhanging loads requires the trans­
verse strength of corbels and cantilevers, 
and in some cases the tenacity of ce­
ment and cramps. Timber and iron 
framework bring every form of strength 
into requisition. A subordinate distinc­
tion of styles, founded also on mechanical 
principles, depends on the hardness and 
durability of the material of the building. 
For example, a certain plainness of style, 
which if executed in granite constitutes 
majestic simplicity, appears poor and 
bare in sandstone, and paltry in brick.­
P1-ofessor Rankine, in the Architect. 

... 

The rapid increase in the draught of 
large ocean steamers and the sharp com­
petition in speed of the several lines 
make necessary the deepening and 
straightening of the channel if we still MAP SHOWING CURRENTS, NEW YORK HARBOR. Fast Time, 

The master car builders held their an-
desire these vessels to anchor at out docks. Even now 
the largest vessels can only come in during certain 
stages of the tide, and the least deviation from their 
course insures grounding. 

If we do not desire their presence, an active indiffer­
ence will in a very short time compel them to seek 
other harbors. The builders of steamships have at­
tained speed and size to satisfy public demand, and 
they will not be likely to sacrifice these features by so 
changing their models that they may easily enter New 
York Harbor. ' 

. . . .  ., 
By a very careful test it, has been found that the 

strength of a Bushman's forearm compares with 
that of an Englishman of the same weight as 55 
to 85. 

character of the city, moreover, specially adapts it to 
such a purpose. The large parks and government 
reservations, containing in all about 1 , 000 acres, are 
located right in the heart of the city, so that the 
exhibition buildings would be more easily accessible 
than would be possible elsewhere. Their permanency 
likewise would be a most desirable feature at the 
national capital, since it is becoming each year more 
and more the scientific, literary, and social center of 
the entire country. The treasures gathered in sneh 
an exhibition would therefore be seen and enjoyed 
by a greater number of persons frolll all parts 
of our extended territory than could possibly be the 
case in any other locality. Already the presence of 
such institutions as the Smithsonian, the National 
]}fuseulIl and Library, and the Patent Office has 

nual convention at Niagara Falls recently, closing 
June 1 1 .  The Western Illembers were taken by a 
spccial train of four cars over the Great Western 
Division of the Grand Trunk, and a remarkably fast 
run was made : leaving Niagara Falls �t 9 :45 A.M. and 
arriving at Windsor, a distance of 22972' miles, at 2: 55 
P.M.-5 hours and 10 minutes, including stops, of 
which there were 13, and three of them 1 7, 10, and 8 

minutes respectively. Excluding stops, the run was 
made in 3 hours and 57 minutes�or 229 Yz miles in 237 
minutes. With the exception of 11 miles on the Copetown 
grade, a uniform s,peed of 60 miles an hour was main­
tained throughout, and the roadbed is in such excel­
lent condition that the cars ran so steadily that it was 
observed water in a glass nearly full on the table did 
not spill.-Toronto (Ont.) Railway Life. 
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THE HALL TYPE WRITER. 

The first record of a type writing device was in 1714. 
In that year there was issued frolll the British Patent 
Office a dOCUlllent referring to " An Artificial Machine 
or Method for the Impressing or Transcribing of Let­
ters Singly or Progressively one after another as in 
'Writing, whereby all Writings whatsoever lllay be En­
grossed in Paper or Parchment so Neat and Exact as 
not to be distinguished froUl Print. " 

Henry Mill was the inventor. No record of another 
attempt appears till 1 841.  In 
1859, Mr,  'l'homas Hall, of New 
York, invented a machine, which 
was com pleted in 1866, and sent 
to the Pari� Exhibition in 1867. 
In 1 881, the sallle inventor pa­
tented the writer now manufac­
tured by the Hall Type Writer 
COlllpany, of Salem,  Mass. The 
present Hall type writer is a 
wonderful little machine. It is 
claimed that it  has the greatest 
capacity of any machine in the 
market. It has no inked ribbon, 
as have the various keyed ma­
chin es, bnt prints directly from 
the face of rubber type, thus 
avoiding the chance of blurred 
work. The type forms are inter­
changeable. Fifteen styles of 
English are made ; also type in 
Greek, French , GeruHl,n, S pan­
ish, Portuguese, Italian, Dutch, 
Noi' wegian, Russian, S wedish, 
etc. 

The portability of the " Hall " 
writer is a prominent feature. 
Its weight is only seven pound�, 
and it is i nclosed in a handsome 
box, usually of black walnut, 
but the case Illay be of any sort 
of wood, or covered with plush 
or leather. A handle is attach-
eO., for

' 
readiness in carrying. It seems incredi­

bIe that such a little machine should work such won­
ders, but " the proof of the pudding is in the eat.ing. " 

The Hall manufactory is at 194 to 200 Derby Street, 
Salem, Mass. , and it is a well stocked and well organ­
ized factory. Various special machines and tools are 
required for the work, four of which are shown . in 
our illustrations. All the parts of the machine are 
made with extreme care, and each part is nicely ad­
j usted and fitted. 

All the working parts of the -machine are contain­
ed in a frame formed of end pieces and longitudinal 
bars, the frame being pivoted in the box containing the 
instrument, so that it m ay be elevated to any desired 

Fill'. 3 

:rig. 4. 

angle. The upper bar of the frame is a graduated 
scale cal'l'ying the stop for limiting the return motion 
of the carriage, and the bell fO,r indicating when the 
end of the line is  reached. The second bar is cylindri­
eal in form, and is provided with series of Cil'CUIllfel'-

$titutifi t )tutritau. 
ential equidistant grooves, which bear a fixed relation 
to the spacing of the lines. 

The carriage which sustains and guides the principal 
working parts of the machine is formed of two parts 
mounted pivotally on the circumferentially grooved 
bar, the lower part carrying the inking pad and the 
feeding mechanism, the upper part carrying the feed­
ing spring and the ingenious parallel movement which 
characterizes this machine. 

'fhe inking pad is mounted upon a plate having an 

Fig. I .-THE TYPE WRITER IN USE 

aperture opposite the point of printin g, and the upper 
part of the carriage is provided with an i mpression 
screw directly opposite the aperture in the lower part. 
Between the upper and lower part of the carriage is 
arranged a system of arms by which a perfectly paral­
lel motion in two directions is secured, and upon the 
mechanism of the parallel motion is secured the rubber 
type plate, -Which is furnished with the letters and 
characters to be impressed upon the paper. 

An arm extends from the support of the type plate 
outward, in front of the machine, between the upper 
and lower portions of the carriage. To this arm is piv­
oted a single key carrying a conical pin or pointer, 
which may be inserted in any one of a series of cavi­
ties in the index plate. In the bottom of each cavity 
there is a letter or character corresponding to one of 
the letters or characters on the type plate carried by 
the parallel movement;  and the index plate, parallel 
Illovement, pointer, and impression screw are arranged 
relatively to each other so that when the pointer is  
inserted in  one of the cavities of the index plate, the 
letter or character represented by that cavity will be 
brought under the impression screw, when the down­
ward movement of the key will press the carriage 
downward, bringing the impression screw into contact 
with the back of the type plate, and pressing the par­
ticular letter of which an impression is required down­
ward into contact with the paper lying over the third 
bar of the main fral1le. 

DULY 1 0, 1 886. 
spring is wound whenever the carriage is returned 
to the point of starting, and the forward step by step 
movement of the carriage is effected by an escapement, 
mounted on the right-hand side of the carriage and 
working into the circumferential grooves of the bar. 
The escapement is arranged so as to permit th e carriage 
to move forward a distance equal to one or two divi­
sions of the bar, as the character of the work may re­
quire, the change in the spacing being effected by a 
small cam at the side of the carriage. 

The escapement key is mount­
ed on the lower half of the car­
riage, in position to be engaged 
by the upper half of the car­
riage, when the latter is pushed 
downward in the act of print­
ing ; and to the forward extrem i­
ty of the key is pivoted a finger 
piece, which lllay be depressed 
so as to operate the escapement 
independently of the printing­
mechanism. Upon the spacing 
key is mounted a latch, which 
lllay be moved independently of 
the key when it is desired to 
shift the carriage quickly in 
either direction. When the spac­
ing key is depressed, it engages 
one of the grooves of the rounded 
bar, and at the same time lifts 
the latch out of engagement witlL 
the groove in the upper side of 
the bar, when the latch springs 
laterally  one or two spaces, ac­
cording to the adjustment of the 
spacing key ; and before the key 
is  released from the groove in 
the bar, the latch enters a groove 
in the top of the bar, so that, 
when the key is entirely with­
drawn from the groove of the 
bar, the carriage will be liberated 
and moved forward un til its 

motion is arrested by engagement with the latch. 
Under the longitudinal bar of the main frame, upon 

which the printing is  done, is located a paper-feeding 
roll, which is  partly incased by a semi-cylindrical 
metallic casing which shuts over the paper and over 
the beveled edge of the printing bar, and holds it 
accurately in  position for pri.nting, and also presses the 
paper into close contact with the rubber paper roll, so 
that, whenever the roll is turned, the paper will be 

Fig. 5. 

The power for feeding the carriage forward is sup- moved forward for a new line. The shaft of the paper 
plied by a spring contained by the drum mounted on roll is provided with a milled head at one end, by 
the top of the carriage, and provided around its peri- means of which it may be turned to move the paper 
phery with teeth engaging the circumferential grooves forward or backward as may be desired. In the inner 
of the bar upon which the carriage is mounted. The face of the milled head arll formed radial notches, 
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which are eBga.ged by a rounded spring fastened to the 
end of the fraIlle. The spring and notches serve ali a 
stop for spacing the l ines. The roller shaft is also pro­
vided with a key, by which it Illay be turned forward 
t� aIllount required to feed the paper for a new 
line. 

The type plates are changed by loosening and 
tightening two small screws, and the inking pad may 
be lifted out and replaced by one of another color, 
after unlatching the upper portion of the carriage 
and lifting it from the lower portion. 

Fig. 1 represents the type writer in 
use ; Fig. 2, the carriage opened, show­
ing the " motion " ;  Fig. 3, a group of 
type plates ; Pig. 4, a graduating ma­
chine for the bell rods and " clips " ; 
Pig. 5, a device for easing the " mo­
tions, " that they may run smoothly ; 
Fig. 6, a machine for grinding the 
rubber rollers ; Fig. 7 illustrates the 
process of vulcanizing type plates and 
ru b ber rolls. The Hall type writer 
was awarded the medal of superiority 
at the semi-centennial fair of the 
American Institute, in New York, and 
the John Scott Medal by the Franklin 
Institute, of Philadelphia, an honor 
conferred on no other writer. 

The Hall type writer has many 
points peculiar to itself which cannot 
be claimed by other writers, at the 
sallie time doing all the varieties of 
perfect work that are done by any 
writer. '1'he Hall type writer is ex­
ceedingly silll ple, having onl y a frac­
tion of the parts possessed by the 
keyed lllachines. It is  perfectly port- • 
able, being of convenient size, and 
weighing only 7 pounds. 

1titutif i t  �tutritnu. 25 
der. These valves are actuated by a shaft which is Great Aggregates 1'rom. Doublin g  Small Aillou nts. 

parallel with the axis of the cylinder, and which is The delusive result or multiplying by two, or dou­
driven by the main shaft through the intermedium bling numbers several times, is very well illustrated 
of a pair of bevel gears. The distributing shaft car- in the foll Dwing story, which a \Vestern newspaper 
ries the motive carns of the four slide valves and the man has set going the rounds : 
helicoidal gearing that revolves the governor. The A merchant employed a clerk, who wanted the 
two cams of the admission valves consist of oblong place principally to learn the business, " salary being 
sockets which slide along a square portion of the i no object. " At the suggestion of this industrious 
distributing shaft, and are connected with each other I seeker after knowledge and contemner of worldly 
by a bent level' moved by th e governor, which th u s  goons,  t.he merchant willingly consented to fix the 

salary at 1 cent for the first month, 
2 cents for the second mon th, 4 cents 
for the third, 8 cents for the fourth, 
and so on for three years. Here is 
the " account, " as figured out by the 
bookkeeper, which we may well be­
l ieve ., staggered " the merchant : First 
month . 01 ,  second month . 02, third 
.04, fourth . 08, fifth . 16, sixth . 32, 
seventh . 64, eighth $1 . 28, ninth $2. 56, 
tenth $5.12; - elevffl'tth $10.24, · tw-el.·fth 
$20.48, thirteenth $40. 96, fourteenth 
$81. 92, fifteenth $163. 84, sixteenth 
$327. 68, seventeenth $655. 36, eighteenth 
$1, 310. 72, nineteenth $2, 621 .44, twenti­
eth $5, 242. 88, twenty-first $10,485. 76, 

twenty-second $20, 971. 52, twenty-third 
$41 , 943. 04, twenty-fourth $83, 886. 08, 

twenty-fifth $167, 772. 16, twenty-sixth 
$335, 544. 32, t wenty-seventh $67 1 , 088. 64, 
twenty-eight.h $1 ,342, 1 77. 28, twenty­
ninth $2, 684, 354. 56, thi rtieth $5, 368, -

70\). 12, thirty-first $10, 787,418. 24, thirty­
seeond $21, 474, 836. 48, t h i  l' t Y - t h i  r d 
$42, 949, 672.96, thirty-fonrth $85, 899, -
345. 92, thirty fifth $171 , 798, 691 . 84, thir­
ty-sixth $343, 597,383. 68 ; total salary 
for three years, $687, 194, 767. 35. 

Each type plate has s e v e n t y -
three characters. Fifteen styles of 
type are made for writing English, 
and many for other languages. The 

Fig. 7.--=-VULCANIZING TYPE PLATES AND RUBBER ROLLS. 

This is, we su ppose, a modern eorn­
panion of the old story where a Hun­
garian King' bankrupted himself by 
paying (?) a blacksmith for putting in 
32 nails in the shoes of a horse at th e 

printing, being direct fro III the face of the type, is legi­
ble like ordinary printing. The machine takes paper 
of various widths and thicknesses, and will write on 
postal cards or envelopes. It will print with single or 
double spaces as required. It allows of the IlIaking of 
corrections with great ease. 

The most intricate blanks llIay be readily filled in ; 
letterpress copies froUl the writing are perfellt ; hekto­
graph copies Ulay be taken by using a speG,ial ink ; 
manifold copies are secured by the use of " manifold " 
type forms-six good copies being readily obtained. 

Catalogues may be had and all special information 
obtained by addressing the office of the company, 200 

Derby Street, Salem, Mass. ,  U. S. A. 

MENNIG'S STEAM ENGINE, 

regulates theil' position, and, consequently, the dura­
tion of the admission. As soon as the ealIls permit 
it, the admission is closed hy springs that act upon 
the valve rods outside of the distributing boxes. The 
escapement valves have rods that are parallel with the 
axis of the cylinder, and are actuated by an undu­
lating disk fixed upon the distributing shaft. This 
disk communicates a bac kward and forward motion 
to a lever that acts upon the valve rods. 

The governor is of the Porter style, and is pro­
vided with a cataract. 

The builders have taken care to construct the sockets 
and valve rods in sueh a way that the wear to which 
these parts are exposed may be easily taken up.­
Chronique industrielle. 

Among the stearn engines that figured at the Anvers TRANSPARENT SOAP. -According to Wright, many 
Exhibition was that of the Melmig Brothers, of Cureg- of the finer grades of transparent soap sold in England 

:HENNIG'S STEAM ENGINE. 

hem. This engine, which we figure herewith , has four I do not contain glycerine, as advertised, but sugar. 
plane slide val ves (two escapement and two admission Sugar seems just as well adapted to making transpa­
ones), that move

. 
in planes parallel with the axis of I rent soaps as glyeerine. As sugar is admitted into 

.the cylinder. The axes of the rods of the admission . England free of duty, and is henf'e very chea p, this 
valves are at right angles with th� p,xill 9.! th� c,yliu- i applicatio{l. of i.t bQCQllHlS PQ,,;,ibl{l. -,sQQ, Ph�m • .[n<�, 

rate of a penny for the first nail, two for t.he second, 
etc. , and suggests also the computation whieh shows 
that a grain of barley to the first square of a ehess­
board, two grains to the second square, and so on 
through the 64 squares, will give a final aggregate ex­
ceeding the whole barley crop of the world th rough 
an indefinite period. S uch facts, however, always 
strike one with wonder ihe first time they are brought 
before the mind. 

. . . . .. 
South Polar Inspection. 

Since Wilkes and others found the Antaretic coast · 
line " impenetrable, " the U. S. Government should 
send a vessel provided with a suitable captive balloon 
outfit, so that if the 1 ,500 miles or more of inaccessible 
cliff 3, 000 feet high cannot be passed over, it may, at 
least, be peeped o ver. Fl'om attainable al titudes, ai ded 
by telescope and camera views, to be magnified, much

' 

L 

that is interesting may be learned. And such a bal­
loon can be easily manipUlated so as to safely land 
passengers and supplies on these cliffs, secure com­
munication, and bring them away when (�nnp. 

W. L. DAVIS. 
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$titufifi t �tutritnu. 
ENGINEERING IN VENTIONS. 

A mechanism for driving hand cars has 
been patented by Mr. Ferdinand E. Canda, of New 
York city. It consists of a series of l inks nnited in the 
form of a lazy tongs, arranged to be extended and con· 
tracted to impart rotary movement to a crank shaft, by 
a double armed hand lever, so that the car may be 
driven at a high speed by ordinary hand power. 

A cattle car has also been patented by 
the above inventor, which has an arrangement of food 
bins, feeding sack, and water trough of novel construc· 
tion, so contrivcd that the car may be used to carry cat· 
tle in one direction. and freight or merchandise on the 
return trip, the feeding boxes being adapted to fold 
back out of the way. 

A water tank for cattle cars forms the 

feed table, with vibrating arms for feeding the bundles, 
and vibrating band cutter, with other novel features, 
the construction being such that it can be placed at 
either or both sides of the feed hopper of the thrashing 
machine. 

A physician's buggy case has been pat­
ented by Mr. Joseph J. Stevens, of Coalesburg, Mo. 
This invention consists mainly in the manner of com­
bining two opposite medicine or inst.rument boxes, and 
attaching to them a single lid, making a case conveni· 
ent to carry in a buggy or in the hand, when the medi· 
cines and instruments will be easily accessible, and 
which is waterproof. 

A straw burning attachment for stoves 
has been patented by ]VIr. Silas C. Purdy, of Atkinson' 
Neb. It consists of a fire box adapted to the front of an 
ordinary cook stove, on which a straw or fuel reservoir 

subject of another patent issued to the same inventor, is adapted to be set when filled, and turned bottom np. 
the tank being arranged beneath the floorlug of the car , ward, the construction being such that the draugbt can 
and provided with connections whereby it  is filled and I be readily regulated, while the attachment does not 
the water forced therefrom throngh a nozzle located interfere with the ordinary nses of the stove. 
above t�e roof of the car, the parte an� t?eir connec· 

, 

A hoisting and lowering apparatus has tlOns bemg so constructed as not to be mJured by ex. ] 
. I Id th been patented by Mr. Augustns lise, of Evanston, Wy-ceSSlve y co wea er. 

oming Ter. This invention embraces a rectangular 
A rajlroad tie has been patented by Mr. frame attached to a heavy base to snpport the appara. 

'I'homas A. Davies, of New York city. This invention tus on the fioor of a building inside of a window opel1' 
consists of friction plates to be driven into the tie be· ing, there being a cross piece carrying a swinging arm 
neath the bascs of the rails, the plates being tapered or boom hinged to the frame, making a device for hoist. 
and arranged, two near each side of the tie, inclined to ing and lowering furniture, goods, etc. 
the grain of the wood, to prev.ent the ties from being 

A horseshoe has been patented by Mr. worn by the movement of the rmls. . I Edwin A. Monroe, of Saratoga Sprmgs, N. Y. It has a 
An ore conveyer has been patented by continuous calk, and inwardly and forwardly project. 

Mr. John Q. Day, of Red Cliff, Col. It consists of an ing lips at its heel, with upwardly projecting lugs, 
endless wire cable carrying buckets, and arranged to and other novel featnres, making a shoe which can be 
run over grooved wheels, the motion of the cable being readily put on by an amateur after fitting by an expert, 
caused by the weight of the charged buckets, there be· and also one which will not ball or pick up stones, and 
ing devices whereby the speed is automatically regulat- will give the horse an excellent foothold. 
ed, and the buckets filled and dumped automatically. 

A process of casting car wheels has 
A throttle valve has been patented by been patented by Mr. William Wilmington, of Toledo, 

Mr. James A. Stout, of Belleville, Ill. The valve casing Ohio. This inventIon covers an improvement on a 
is formed of two parts, one baving a discharge passage former patent of the same inventor, to secure with cer· 
near the middle of the casing, and the other having tainty the melting of ferro·manganese or spiegeleisen 
valve seats opposite tbe discharge passages, circnlar before it has entered the mould of a car wheel, thus bet­
valves being connected in pairs by stems and carried by ter attaining the gradual modification of the chill. 
a forked cross arm secured to a spindle journaled axial- hardening properties of the cast iron in varying degrees 
ly in the valve casing, whcreby the valvcs and valve in different parts of the wheel. 
seat will be evenly worn by use to a trnebearingsurface. 

A glass beveling machine has been pat-
e .  . ented by Mr. Thomas F. Gilroy, of New York city. 

MISCELLANEOUS INVENTIONS. Combined with a grindstone and its carriage, and means 

A damper attachment has been patent­
ed by Mr. Isaac A. Abbot, of Denver, Col. It consists 
of a hook·shaped spring clamp, made to be easily at­
tached, and to grasp the damper shank, and by friction· 
al contact therewith to hold the damper in any position 
to which it may be moved. 

A saw guide has been patented by Mr. 
John F. East, of Tanner's Creek, Va. The invention 
consists in a support holding guide carrier arms, having 
their guide ends adjnsted laterally, making a simple 
construction of top guides for circular saws, easily ad· 
justable, so the gnide may dear the saw teeth. 

A cartridge holder has been patented 
bl( Mr. Milan S. Barker, of Wellington, Kan. It is 
composed of a single piece of spring wire bent to form 
a novel holder or clasp for paper and metal shell car· 
tridges, to be carried abont the person, in or on hunting 
vests or coats and in a belt around the body. 

A cotton gin feeder has been patented 
by Mr. Jesse G. Wiley, of Lockhart, Texas. It consists 
of a rectangular inclined box with spiked feeding belts, 
a revolving fan blower at the upper end of the box and 
a screcn at the opposite end and lower side, the device 
being simply made, taking up little room, and feeding 
rapidly. 

A steering attachment for sleds has l)een 
patented by Mr. Orlando A. Thayer, of Paris, Me. 
Steering bars are pivoted to the forward parts of the 
runu"ers, and held np by spiral springs, but in such way 
that by pulling upon a cord the lower part of either bar 
will be brought into contact with the snow or ice, turn· 

for moving the latter back and forth parallel with the 
axis of the grindstone, is an adjnstably pivoted and 
spring pressed rod for holding the glass pIa te on the 
carriage against the grindstone, with other novel fea­
tures for automatically shifting and pressing the edge 
of the glass against the stone. 

A circular knitting machine has been 
patented by Messrs. Wm. Pearson, Wm. R. Brown, and 
HerbertPrice, of Salt Lake City, Utah Ter. This inven· 
tion providcs means for raising the needles when prepar· 
ing for H ribbing " by means of a semicircular bar insert­
ed in the inner portion of the tube, the bar having notches 
to raise the proper nnmber of needles at once, and be· 
ing moved from the ontside by handles or hooks, to 
catch the needles by the shoulders. 

A machine for waxing paper has been 
patented by lIfr. Edward G. Sparks, of Brooklyn, N. Y. 
This invention consists in the novel use of one or two 
heated blankets charged with wax or paraffine. and so 
arranged that the web of the paper to be waxed may be 
drawn beneath or between these blankets, and so wax­
ing the paper that it will not need any subsequent treat­
ment, such as reheating, polishing, or scraping, to re· 
move surplus wax. 

The charge for Insertion under this head i8 One Dollar 

a linefor each i'll8ertion ,. about eight word8 to a line. 

Advel'tisement8 must be received at publication office 

as early as Th!trsday morning to appea1" in next issue. 

ing the sled toward that side. Tunneling Under the Hudson River. Giving full par· 
A bureau has been patented by Mr. ticulars of the prosecution of the work thus far. With 

working drawings, in 27 handsome plates. showing all de­
Theodore J. Palmer, of New York city. 'fhis invention tails. By s. D. V. Burr. $2.50. For sale by Munn & Co., 
combineR with a base and swinging case for drawers, 361 Broadway. New York. 
representing a bureau, a back frame for a glass, so as to l\fachinery, Tools, and Supplies of all kinds. Prices represent a bureau with a glass above it, or by 8wing� on application. Estimates furnished. C. L. Jackson & ing open the b nreau part an elongated mirror is prc- Co., successors to Jackson & 'ryler, No. 54 German St., 
sented, to take in the whole figure of a person. Baltimore, Md. 

A sewer has been patented by Mr. Chas. Emery Wheels of unusually snperior qnality for wet 
Sch.,.eister, of Brooklyn, N. Y. The sewer pipe has grinding. The Tauite Co., Stroudsburg. Monroe Co., Pa. 
a valve pivoted in it, and a branch pipe formed aronnd A Catechism on the Locomotive. By M. N. FOl")ley. 
such valve, so that the discharge of waste water will With 19 plates, 221 engravings, and 600 pages. $2.50. Sent 
not be prevented by a back fiow of sewage' in the sewer, on receipt of the price by Munn & Co., ;361 Broadway, 
and the back flow will not rise into the drain pipes and New York. 
force sewer gas into fhe air or buildings. Gnild & Garrison'S Steam Pump Works, Brooklyn, 

A hopple has been patented by Mr. N. Y. Pumps for liquids, air, and gases. New catalollue 
now ready. John T. Stoll, of Sacramento, Cal. It is of that class 

Nickel Plating.-Sole manufacturers cast nickel an. which consists of leg straps and a connecting chain with 
odes, pure nickel salts, polishing compositions, etc. $100 a swivel, but the arrangement and form of the loops con· 
"Little Wonder." A perfect Electro Plating M.whine. 

necting with the chain is  such that they are not liable Sole manufacturers of the new Dip Lacquer Kristaline.  
to bruise or  cut  the legs of the animal, either when Complete outfit for plating, etc. Hanson, Van Winkle & 
walking or lying down. Co. , Newark, N. J., and 92 and 94 Liberty St . •  New York. 

A broom holder has been patented by I Send for catalogue of SCIentific Books fo: sale by 
Mr. Jacob J. Hiner, of Han-ard, Ill. It consists of a Mnnn & Co . •  361 Broadway, N. Y. Free on applIcatwn. 
wire bent at its ends to form two eyes in alignment, and The Knowles Steam Pump Works, 44 Washington 
looped between its ends to form a circular spring·hold· St. , Boston, and 93 Liberty �t., New York, have just is­
ing side at each side of the eyes, connected by an illte- sued a new catalogue, l� WhICh a:e many new. and Im-

I · r d · c th h Ider being made of a proved forms of Pumpmg Machmery of the slUgle and g:-R Inc .lne cro�s pIe e, c o , duplex, steam and power type. This catalogue will be smgle pIece of Wire. mailed free of charge on application. 
A machine for shrinking hat bodies and Iron Planer, Lathe, Drill, and other machine tools of 

other articles has been patented by Mr . James Dunlap, modern design. New Haven Mfg. Co., New Haven, Conn. 
of Boston, Mass. It has a revolving shaft, carrying Go as you Please, 
arms on which perforated drums are mounted, revolved but if you are constipated, or have sick headache, bad 
by snitable gearing, pipes conducting steam to the taste in the mouth, rush of blood to the head, bIlious 
drums, the machine having great capacity, being simple complaint, or any similar difficulty, you sbould go at 
in construction and working rapidly. once to your druggist for Dr. Pierce's " Pleasant Purga-, 

tive PelletA," the most effiCient means for eradicating it, 
A band cutter and feeder for thrashers 'I by correcting all disorders of the liver, stomach . and 

has been patented by Mr. William Tennison, of Mount bowels. Small, sugar-coated, agreeable to take, and 
Vernon, Ind. It has an endless feed apron and slotted cause no pain or griping. By druggists. 

Machinery for Light Manufactnring, on hand and 
built. to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Presses & Dies. Ferracute Mach. Co.,  Bridgeton, N. J. 
Greene, Tweed & Co., Railroad andl Mannfactnrers' 

Supplies, haye removed to 83 Chambers St., City. 
If an invention has not been patented in the United 

States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent. MO. Variou8 other 
foreign patents may also be obtained. II'or instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
ali{ency, 361 Broadway, New York. 

Grimshaw.-Steam Ji}ngine Catechism.-A series of 
thoroughly Practical Questions and Answers arranged 
so as to gIve to a Young Engineer just the information 
required to fit him for properly running an engine . By 
Robert Grimshaw. 18mo, cloth, $1.00. �'or sale by 
Munn & Co., 361 Broadway, N. Y 

Curtis Pressure Regulator and Steam Trap. Sec p. 142. 

Best Antomatic Planer Knife Grilld�rs. Pat. Face Plate 
Chuck Jaws. Am. Twist Drill Co., Meredith, N. H. 

Iron, Steel, and Copper Drop Forgings of every de· 
scription. Billings & Spencer Co., Hartford, Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We nmke pure 
asbestos goods of all kinds. The Chalmers-Spence Co. 
419 East 8th Street, New York. 

Steam Hammers, Improved HydrauHc Jacks, and Tube 
l!lxpanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 Flmerson's 1886 � Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson , Smith & Co., Limited, Beaver Falls, 
Pa., U. S. A. 

Hoisting Engines, Friction Clntch Pulleys, Cut'off 
Couplings. D. �'risbie & Co .. 112 Liberty St. , New York. 

Snpplement Catalogue.-Persons in pursuit of infor , 
matlOu of any special engineering, mechanical, or scien­
tific subject, can have catalogue of contents of the 8C1-

ENTJF1C AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMEN'.r contains lengthy articles embracing 
the whole range of engineering, mechaniCS, and physical 
science. Address M unn & Co . •  Publishers, New York. 

Blake's Belt Studs are the strongest and best fasten· 
ing for J,eather and Rubber ·Belts. Greene. 'l'weed & 
Co., New York. 

" How to Keep Boilers Clean." Send your address 
for free 8S page book. Jas. C. Hotchkiss, 93 John St.N. Y. 

Barrel, Keg, Hogshead, StaveMach'y. See adv. p. 366. 

Planing and Matching]Machines. All kinds Wood 
Working Macbinery. C. B. Rogers & Co., Norwich, Conn. 

NY8trom'8 Mechanics.-A pocket book of mechanics 
and eng.ineering, containing a memorandum of facts and 
connection of practice and theory. by .J . W. Nystrom, 
C.E., 18th edition. revised and greatly enlarged, plates, 
12mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
;361 Broadway, New York city. 

Cotton Belting, Rubber Belting, Hose. and Packing. 
All kinds. Greene, Tweed & Co . . 8'3 Chambers St., N. Y. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram· 
ways. Trenton Iron Company, rrrenton, N. J. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting Works, Drinker St., Philadelphia, Pa. 
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HINTS TO CORRESPONDENTS. 

Names and Address mnst accompany all letters, 
or no attention will be paid thereto. 'l'his is for our 
information, and not for publication. 

Keferenlles to former articles or answers shonld 
give date of paper and pa!(e or number of question. 

fnq uirie" not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not. a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Sp ecial Writt e n  fufo rlDati o n  on matters of 
personal rather than general interest oannot be 
expected without remuneration. 

Scientific AlDericall SUl)plenlent" referred 
to lUay be had at the ollice. Price 10 cents each. 

Book" referred to promptly supplied on receipt of 
price. 

Mineral s sent for examination ShOllld be distinctly 
marked or labeled. 

(1) S. L. M. asks (1) a recipe for making 
alcohol from acorns. A. Crush the acorns, winnow 
carefull,Y , free from shell and skin, mix about 10 per 
cent of malt and water, heat to 150° Fah. for a few 
honrs, strain, mix the liquid with 1 per cent yeast, and 
keep at 63° Fah., nntil fermentation is complete, and 
then rectify by several distillations. Personal experi. 
ence and technical skill are of the highest importance, 
and no success is possible without them. 2. A rGcipe for 
making a snare for insects? A. For nocturnal insects, 
such as moths and beetles, a lighted lamp ; sugar or 
molasses will attract many. 3. How is hydraulic 
cement made? A. In various ways. Sometimes by 
calcining and grinding impure limestones. Sometimes 
by grinding limestones and clays together and then 
calcining the mixture. 4. Could a person who has 
good facilities make a good living out of trout culture ? 
A. Trout culture seems not to be very remnnerative 
at the present day. 5. Who was the first inventor of· 
the cash railway for stores ? A. It would require an 
extensive and costly search to determine who was the 
first inventor of the invention in question. 6. Why 
does salt preserve 'meat ? A. It resists the development 
of bacteria and low forms of life, as do many other me­
tallic salts. 7. Four arc lamps, with a resistance of 
6 ohms each, are joined in series 150 feet apart, the 
first lamp 1,500 feet and the last 1,350 feet from the 
dynamo. The line wire hali a condnctivity of 96 per 
cent that of pure copper. Its resistance must not 
exceed 8 per cent of that of the lamps. The resist· 
ance of a foot of pnre copper wire 1 mm. in diameter 
being 9·94 ohms, what mnst be the diameter of the line 
wire ? The total length of wire is  1,500 + 450 + 1,350= 
3,300 feet. The resistance of the four lamps is 24 ohms. 
Eight per cent of this is 1 ·92 ohms. A foot of the 96 
per cent wire 1 mm. diameter would have a resist· 
ance of 9·94+0-96 ohm=1O·:J.5 ohms. With this as stand· 
ard the line wire shonld be 133·38 mm. in diameter to 
give a resistance of 1 ·92 ohms. 8. What length of No. 
0000 pure copper wire will have a resistance of one ohm? 
A, 19,605"69 feet. 
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(2) W. N. writes : I am using a mixture 

of some kind for soldering which is of a milky white 
color and smells of alcohol. What is it made of? A. 

Possibly it is a solution of lactic acid in alcohol, 
with perhaps other ingredients. 

(3) E. J. N.-See the word asbesto� in 
Webster. Lead pipe is  made by forcing partially con· 
gealed molten lead by hydraulic pressure through dies · 
in which a core is inserted. 

(4) S. T. W.-T he effiorescence on brick 
walls to which you refer is  qnite common. It con­
sists, as a rule, of more or less of sulphate of magnesia 
(Epsom salts), contained either in the bricks or the mor' 
tar or in both. Unfortunately there is no cure, although 
it will often disappear of itself or will only be seen 
at long intervals. In some cases painting the walls 
with several coats of good oil color has been found 
effective. Read a paper on the subject by W. 'l'raut­
wine,contained in SCIENTIFIC A1IERICAN SUPPLEMENT, 

No. 123 ; also paper on preservation of building mate· 
rial in SCIENTIFIC A�IERICAN SUPPLEMENT, No. 526. 

(5) E. H. asks how near to New York 
sulphur springs have ever been discovered. A. While 
water containing slight traces of sulphur may be found 
within comparatively few miles of the city, the near· 
est springs, we believe, which contain a sufficient 
amount of sulphur (hydrogen snlphide) to make them 
of any medicinal importance arc those at Sharon 
Springs, in Schoharie County, about 165 miles from 
New York. 

(6) L. M. B. asks : 1. What horse 
' power would a 3 cylinder engine 3><3 inch have at 300 
revolutions, 80 pounds pressure? A. A three cylinder 
engine, 3 inches cylinder and 3 inches stroke,tnnning at 
80 ponnds, no expansion, and at 300 revolutions, would 
give nearly 8 horse power. 2. What size wire wonld be 
necessary for a dynamo four times the size of the dy. 
namo described in SUPPLEMENT. No. 161 ? A. Use No. 
12 and 14 wire. 3. How many 16 candle power incan· 
descent lamps should it be capable of running ? A. 
About four such lights. 

(7) W. H. 1\1. and J. 1\1. ask how and of 
.hat material the carbons for electric lights are made. 
A. Of finely powdered coke or some other form of car· 
bon cemented together with coal tar, pitch, or sugar, and 
heated to a high heat to decompose the cementing lUa­
terial, and sometimes redipped several times into the 
tar or other liquid and reheated. This is the general 
method, bnt there are numerous variations. 

(8) M. T. L. says : I am making an 
electric motor, like that described in SCIENTIFIC AMERI· 

CAN, vol. Iiv., No. 7, page 102, and I have a spool 2M: 
inches between flanges, tube X' outside, % bore. diame� 
ter of fiange 1�. 1. What size wire shall I use to wind, 
and how many layers? A. Use No. 16-20 wire, winding 
the spool full . 2. Have I made my fianges too wide ? 
A. Your fianges are a good width. 3. How wide an 
armature Yo thick do I want? A. Make your armature 
about % inch wide. 4. Would a counterweight on rear 
end help any ? What length of stroke ? A. Use no 
counterweight; it wonld reduce the power; give it % 
inch stroke. 5. Approximately, how much gravity bat· 
tery is needed to rnn it?  A. Six to ten cells. 

(9) G. E. C. asks : What are the 
chances for success in the profession of chemistry as 
a 'practical enemlst ? Is it possible for a young 
man with a good education but nnable to take 
college course in chemistry to become a chemist, and 
what is necessary to be done ? How can one get 
started, and while learning is it possible to earn a 
fair living by working at the business ? Finally, is it 
an nnhealthy business ? A. Chemistry as a profession 
is quite healthy, but except for the few is rather un­
remnnerative. You will earn little while in the learner's 
stage. Study at home supplemented by work in the 
laboratory wonld answer as an imperfect substitute 
for a regular conrse. 

(10) W. W. R. asks whether railroads 
whose motive power is electricity :lre cheape? than 
those employing horse power. A. This depends on 
many factors. Where the dynamos can be · worked by 
natural power, as by tidal or other mills, an electric 
railroad is the cheaper to run. , 2. Also, if there is a 
description in any of your papers of an electric rail· 
road in operation at Baltimore ? A. No, but the New 
York electric railroad of the same constrnctor is de­
scribed in SCIENTIFIC AMERICAN, vol . Ii ii . ,  No. 21. 

(11) W. W. C. asks : 1. Will you please 
explain the constrnction of an annunciator on a burglar 
alarm, and how it operates? A. Annunciators are fre­
quently worked by drop shutters, connected individu· 
ally to the doors or windows of the different apart­
ments. When the connection is made by opening a 
protected window or door, the shntter drops, and dis­
closes the name of the apartment. 2. What is it that 
makes annunciators so exp(Jll1sive ? A. General expen­
sivene>s of manufactme, royalties on patents, and simi· 
lar canses. 3. Of what nse is  an induction coil in a 
circuit ? A. In a telephone circuit it substitutes a high 
tension cnrrent for a low tension one, obviates the ne­
cessity for heavy batteries and large line wire, and 
by doing away to this extent with indnction effects, 
makes the line more sensitive and less sluggish. 

(12) W. S. H.-All steam launches on 
navigated waters have to pay a license fee of $5.00, be 
registered, and have a pilot's and an engineer's license, 
50 cents each, which may be to one person. Launches 
on private waters or on waters having no traffic are free. 

(13) H. B. asks how to make a boiler 
that will heat say about two gallons of water in the 
qnickest time to 212°. A. By making the bottom with 
deep corrJ;Igations, so as to expose a large surface to the 

flre, 
(14) H. A. B.-It is cheaper and more 

economical to carry steam to the distance of a hundred 
yards than to transmit power this distance by cable. 
Felt and protect the pipe thoroughly. The friction 
of the wire cable with its shafts and carrier wheels 
is greater than the loss of steam by condensation. 
Cable is not as good or cheap as shafting for the 
same power for a distance of 300 feet. The tnrning 
of a right angle on a cable need lose no more than 5 
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per cent of the power. This can only be ascertained by I 
knowing the amount of friction in the change wheels 
for a given strain. There are examples in which not 
2 per cent is lost. 

(28) E. R. asks how near to New York 
sulphur springs have ever been discovered. A. While 
water containing slight traces of sulphur may be found 
within comparatively few miles of the city, the nearest 
springs, we believe, which contain a sufficient amount 
of sulphur (hydrogen sulphide) to make them of any 
mediciual importance are those at Sharon Springs, in 
Schoharie County, about 165 miles from New York. 

(15) B. F. 'r.-High pressure engines 
exhaust into the air, and realize their power only from 
boiler pressure and expansion. Low pressure engines 

· add to this about 10 pounds per square inch by creating 
a partial vacuum in front of the piston. This style of 
engine is not always available, for want of water in 
sufficient quantity for condensing the steam. Low 
pressure adjnncts are not considered economical for 
small engines. Many condensing engines, also, nse very 
high pressure steam. 

( 16) D. H. V. asks : 1. Can a complete 
vacuum be formed, and, if 80, what would be the ex­
ternal pressure on vessel containing same ? A. Yes ;  
about 14{o pounds. 2 .  Does the external pressure o n  the 
vessel denote the exact weight of the atmosphere ? 
A. Yes ; per snperficial area. 3. To what height can 
water be drawn with sufficient suction power ? A. Pos­
sibly, 33 feet or a little more. Generally, 25 to 26 feet. 

(17) J. M. S .-The atmospheric pressure 
ollly acts upon surfaces freely exposed to the at­
mosphere. When other pressures are applied, the at­
Inospheric pressure is  not removed, but rather in� 
cluded in the new pressure, so that the atmospheric 
pressure, being originally in equilibrium, should not 
be added to the mechanical pressure either within or 
without a cylinder or boiler. The removal of atmo­
spheric pressure in front of a steam-engine piston is 
actually effected by a condenser and pump. The effect 
of atmospheric pressure on the steam side of a piston 
is absorbed in the indicated steam pressure, and should 
not be separately expressed. In a vacuum pump there 
should only be one expression for force cansed by the 
removal of the air. 

(18) W. C. B. asks a short practical 
method of calculating, without the aid of the nan tical 
almanac, the time of high water on any given day at a 
port whose corrected establishment is known. A. The 
method for obtaining approximate high water from 
t.he table of the " �tablishment of a port " requires a 
common almanac for the year, which gives the date of 
new ap.d full moon. Multiply the average daily varia: 
tion of the tides (about 53 minutes) by the number of 
days following the last new or full moon, which reduce 
to hours and minutes, and add to the " established 
hour " for a given place, for approximate high water. 

(19) J. G. McK. writes : We have boiler 
and engine capacity to do our work with 30 pounds 
steam. Is it not economy of fuel to carry a higher 
pressure, say 80 or 90 pounds ? A. On general princi­
ples, high steam and equivalent expansion is said to be 
economical, and with the automatic modern engine a 
saving of fuel is thus realized. If your engine has a 
cut-off suited for the change, we recommend it. If of 
the plain slide "alve style,. with direct eccentric connec­
tion, with governor operating a throttle or governor 
valve, we advise you to let it alone. 

(20) R. K.-T he solar mean day is 24 
hours. The sidereal day is 23 hrs.,  56 m.,  4'091 s.  in 
solar mean time, which is the time of revolution to the 
same star. 

(21) L. S. D. asks what to use to polish 
a new mahogany counter. A. Bees' wax Y2 pound, 
alkanet root J..( ounce ; melt nntil well colored. Tben 
add linseed oil and spirits of turpentine, of each � 
gill ,  straining through a piece of coarse muslin. 

(22) C. G. desires a remedy to destroy 
ants. A. Use powdered borax sprinkled around the 
infested places. 

(23) J. L.-Stuttering is a purely nervous 
difficulty. The vocal mnscles are able to do perfect 
work, but, from deficient innervation the mind cannot 
command them fully, and the trouble of speecn com­
mence., and soon the habit is formed, and generally 
grows worse and worse. 'l'he mind fears that the words 
will fail, and as the result they do fail. If the fear 
could be removed, the tro uble would in large part cease. 
A cure can be accomplished iu no way but by the per­
sistent and determined effort of the sufferer himself. 
Others can accomplish little for him. If his attention 
and bisfear can be removed from the mnscles of his 
throat while speaking, if he can forget that any trouble 
is there, he will soon improve in his power. 'l'his is the 
one lin" in which his efforts must be made, and with 
persistent patience it can be successful.  

(24) D. E. X. asks a remedy for the 
" heaves " in a hort;e. A.  Take calcined magnesia 1 
balsam of fir, balsam copaiba, of each 1 ounce,spirits of 
turpentine 2 ounces, with 1 pint best cider vinegar ; 
give for a dose 1 tablespoonful in the feed, once a day 
for a week: then every other day for two or three 
months. Wet the hay and other feed with brine. The 
horse will cough more at first, but looser and looser 
till cured. 

(25) .J. F. asks how wash bluing, such 
as is put up in small wooden boxes, is made. A. Ultra­
marine is thoroughly mixed with small qnantities of an 
adhesive substance, such as gum arttbic. dextrine, or 
.tarch, worked into a thick dough, rolled fiat, cut into 
square blocks, and rolled by band into balls .  

(26) E.  J. K. asks if aluminulll is pre­
vented from rusting by the formation of a thin scale 
of aluminum oxjde. A. Aluminum may, like many 
other metals, become protected from further oxidation 
by the formation of a semi-oxidized film, which may 
become a hydrate by the moisture of the aIr. So far 
as we have observed with a bar as cast, broken, and 
cut, also as polished, we have not been able to discover 
oxidation upon the surface in several months' exposure 
to the air of a room. We are disposed to rank it  as 
,me of the precious metals of ·a higher grade than silver, 
although, like silver, it has its special affinity. 

(27) G. E. B.-Hydrogen gas has the 
lowest conducting power of the ,gases ; lead the low­
est conducting power among the metals ; asbestos the 
lowest conducting power of minerals ; and cotton is pro­
bably the lowest conductor among vegetables, charcoal 
beine also veW low. 

(29) F. S. B. asks for the composition 
of hydraulic mortar. A. One part of Portland cement 
to two parts of sand. 

(30) T. J. G. asks : 1. Explode a charge 
of dynamite between two stone slabs of equal weight 
and strength, lower one on the groun d, and both in 
contaet with the charge. Would one suffer more than 
the other, and which ? A. We would expeqt under or­
dinary cirmcumstances that both would be so de­
stroyed that tbere would be little choice between them. 
2. Suspend a stone slab and explode a charge of dyna· 
mite in contact with under surface, would effect be the 
same as if exploded on top ? A. Snbstantially the same 
if the contact was as perfect. 

(31) S. V. T. asks for a cement that 
will mend china, which will not give . way under cold 
water. A. Mix quickly 50 parts of plaster of Paris, 10 
of quicklime, and 20 of white of egg, and nse imme­
diately. 

(32) Sphinx ( " L. L. S . , "  " 0. J. , Jr. , " 
and " T. L. "J. -Tbe Grecians usually represented the 
sphinx as a winged lion with tbe head and breast of a 
woman. The great Sphinx of Egypt, however, is a re­
cumbent andro.sphinx, or man-headed lion. It sym­
bolized the mysterious nature of the Deity. The 
extended fore paws, and the small temple between 
them, are both constructed of masonry. The main 
body of the Sphinx is hewn out of a natural eminence 
in the solid rock. In several places, deficiencies in the 
natural material bavelbeen supplied by a partial stone 
casing. In our illustration (June 5), the ruins of the 
temple are partially shown. The sketch, however, was 
evidently made before the excavations bad been car­
ried down sufficiently to expose t.he paws. It is pro­
bable that either the artist or the engraver has repre­
sented the masonry as extending further back than it 
does in reality. The head was originally covered with 
a cap, and had a full beard, but the greater part of 
both of these has now fallen away, and the outlines 
generally are very indistinct. 

(33) J. E. C. asks : How much would a 
composition of gas and air expand in exploding in the 
proportion of one of gas to ten of air? A. About 4% 
times. 

(34) W. E. W. asks:  Why is it that hy-
drogen is any more diffusive than oxygen or any other 
diatomic element? Why is it that a hydrogen molecule 
can crawl between the inten'ening spaces between the 
molecules of an iron cylinder, in attempts to liquefy it, 
any more easily than an oxygen molecule ? A. The 
lighter gases are more diffusive becanse their mole­
cules, being lighter, move in the kinetic motions with 
higher velocity, and hence travel faster. As for hydro­
gen H crawling " through the pores in an iron vessel, 
if it does this any more readily than other gases, it is 
all acconnt of its high diffusive power. 

(35) H. A. M. says : A has an orange 
tree which gives a sour fiavored orange. To sweeten 
the fruit he makes a hole in the tree and fills it with as 
much sugar as he can stow in. This he asserts has the 
effect desired. B says it will not swetten the fruit even 
to a small extent. Please say which is correct. A. 
We side strongly with B. Why do you not try it ? 

(36) G. F. H. asks : Will you please in­
form me if silkworms in cocoons can be killed by elec­
tricity, and how it is done ? A. We know of no way of 
killing silkworms in cocoons by electricity. We are 
informed also by the U. S. Department of Agriculture 
that they know of no method. 

(i7) J. B. asks : Is the stroke of an en­
gine the length of cylinder? If not, how is the stroke 
measured? What is  relative horse power of two en­
gines : 1st cylinder 10 inches, 3 feet stroke, 2d cylinder 
12 inches, 2 feet stroke. A. The stroke of the engine 
is twice the length of the crank, center of pin to center 
of shaft, or the distance of the croEshead movement on 
the slides multiplied by two. The 10 inches by 3 feet 
cylinder in power has the relation to the other cylinder 
mentioned as 235'62 to 226'18. These numbers are ob­
tained by multiplying the areas of each cylinder by its 
stroke. 

(38) Dr. H. S. -Warts may be burned off 
by application of nitrate of silver or other caustic, but 
we know of no special treatment to prevent their re­
currence. We have printed numerous remedies for 
the removal of corns, but as they will  go away of 
themselves if one wears only shoes that do not press 
on them, so they will  constantly return, no matter how 
many times removed, if one wears tight shoes. 

(39) H. J. P.-Vacuum gauges do not 
indicate pounds, but correspond with·the barometer, and 
indicate inches of mercury. Dividing the indication in 
inches by two will give you nearly the vacuum in 
ponnds. 

(40) E. S. asks directions by which con­
siderable adulterations of white lead and linseed oil 
may be detected by one not a chemist. A. To detect 
barytes in white leBd, dissolve the latter in dilute ni· 
tric acid. Any undissolved residue will be forcign ma­
terial, and probably barytes. 

(41) A. B. asks why infusorial earth is 
called electro-silicon. Is it a non-conductor of elec 
tricity or a non-cond uctor of heat ? What is it composed 
of ? A. It is diatomaceous silica, from wbich the trade 
name " electro silicon " has been derived. It has no 
particular electrical qualities. 

(42) Mrs. J. B. F.-The insects which 
you send are a species of plant louse of the genus 
Lachnu8. They prove injurious to evergreens when 
they occur in large nnmbers. To completely destroy 
them, it is only necessary to drench them well with a 
solution of whale oil soap or tobacco water. Another 

remedy is bot water a few degrees below the boiling with the exposed edge uppermost. Coat the edge with 
point, which will not injure the tree, but will effectu- a mixture of red chalk aud water. The gold is blown 
ally destroy the pest. out from small books, and spread on a leather cushion, 

(43) O. 'V. M. desires a recipe for mak- where it is cut to the proper size by a smooth edged 

ing a stain to imitate cherry or cherry stain. A. A knife . . A ca�el'S hair pencil. is dipped into ,;hite of 

cberry stain may be made by boiling in a copper ket- egg mlxed ':"Ith water, and \�lth thIS the partlally d�y 

tlc 3 quarts of rain water, and 4 ounces of annatto. edge IS mOlste�ed; the gold . IS then taken np on � �IP 
Boil till the annatto is dissolved, then put in a piece I brush and apphed to the mOIstened edge, to whIch It I.n­

of potash the size of " walnut; keep it on the fire �tant:y adheres. When all th� fo�r edges have be.en gilt 

about half an hour longer and it is ready to bottle III thIS way, �nd allowed to remam a very few �mutes, 

f 
' take a burnIsher formed of a very smooth p,ece of or use. hard stone (usually bloodstone), and rub the gold very 

(44) G. A. G. asks how to destroy ants forcibly, which gives the goid a high degree of polish. 
that infest his lawn. A. If the nests of the ants can To silver edges take a brush, dip it in a saturated solu· 
be readily found, there is no better remedy than to pour tion of gallic acid, and wash the edges ; then dip the 
a tablespoonful of bisulphide of carbon mto each hill. brush into a solution composed of 20 parts nitrate of 
This substance is  infiammable, and should be used with silver to 1,000 parts distilled water. Keep on alter­
care. nating these solutions until the edges assume a bril­

(45) W. A. writes : I have noticed in liant tint.  'l'hen wash with distilled water, and dry by 
free air and heat. your issue of the SCIENTIFIC A1IERICAN, at various 

times, the receipt for making a printing machine 
called the hektograph. You also gave a recipe for mak­
ing a black ink to be nsed with the same. I have 
tried both, but I find a great difficulty in gaining a 
success. I hav_e J.rielt _the process for the ink in the 
mumlei you describe, but I fan· to ·prouu-ce iiny cupies. 
Ink is prepared with nigrosine. It will not create a 
bronze. Would you therefore kindly <lirect me in the 
right direction, that is to say, to get a black ink, that 
call be used by the hektograph? A. The ink you desire 
is  made by dissolving soluble nigrosine (aniline black) 
in 5 to 7 parts of water. It shonld be a saturated so­
lution and rather thick. For use on the hektograph it 
is best to use a purple ink. Sec " The Copying Pad, 
etc . , "  contained in SCIENTIFIC AMERICAN SUPPLEMENT, 

No. 438. 
(46) W. C. B . -To make stereotypers' 

paste: 'l'ake 5 ounces of fiour, 7 ounces of white starch, 
a large tablespoonful of powdered alulll, and four 
quarts of water. Put the fiour, starch, and alum into 
a saucepan, and mix with a little of the water, COld, 
until the whole becomes of the consistency of tbick 
cream. Then gradually add the remainder of the water, 
which must boiling, stirring well meanwhile to prevent 
lumps. Put the mixture over the fire and stir until it 
boil s ;  then let it  stand until quite cold, when it 
should look like jelly. When you are ready for work, 
add Spani sh whiting, the mixture not to be too stiff 
to spread readily with the paste brush. Put through a 
fine wire sieve with a stiff brnsb, and it is ready for 
use. 

(47) W. F. C. -Black, glossy leather 
belts, made of japanned leathcr, can be improved in 
appearance by rubbing with linseed oil, but tbere is 
no suitable permanent blacking for them that also 
keeps their polish. There is no cure for their cracking 
as they get old, or from rough usage. 

(48) G. H.  L.-The fluid extract of 
sarsaparilla is made by exhausting the powdere d root 
with alcohol. Sarsaparilla sirup used in soda fountains 
is made of oil of wintergreen 10 drops, oil of anise 
10 drops, oil of sassafra s 10 drops, fiuid extract of sarsa­
parilla 2 ounces, simple sirup 5 parts, powdered ex­
tract of licorice 1 onnce. Sarsaparilla beer is  made by 
dissolving 1� ounces compound ext.ract of sarsaparilla, 
with 1 pint of hot water, whcn cold, add of good pale 
or East India ale, 7 pints. 

(49) N. P. -Ox gall is an excellent and 
delicate cleansing agent. It is a liquid soda soap. But 
a receipt said to be excellent for rem oving all such 
811 bstances as tar, axle grease, etc., from colored cottons : 
First, smear with lard, rub with soap and wa.ter, and 
let it stand for a short time ; then wash witb oil of 
turpentine and water, alternately. 

(50) R. 1. M.-For a good paste that 
will neither decay nor become mouldy, mix clean fiour 
with cold water into a paste well blended, then 
add boiling water] stirring well up until it is of a con­
sistency tbat can be easily and smoothly spread with a 
brush ; add to this a spoonful or two of brown sugar, 
a little -corrosive sublimate, and about half a dozen 
drops of oil of lavender or other suitable perfume. 

(51) A. W. L. writes : 1. A gentlemau 
who has been lecturing here says that but very little 
rain has fallen in Palestine for 1,200 years, and that now 
(within 5 or 6 years) it is receiving copious rains and 
becoming fruitful. Is this a fact, and, if so, what is 
the cause ? A. By consulting the Encyclopedia Bri­
tannica, you will find full information in regard to the 
rainfall of Palestine. The average rainfall is 60 inches, 
which exceeds tbat of many portions of this country. 
2. What is the receipt for a so-called whitc house paint 
made of skimmed milk and lime or whiting? A. Take 
of whiting 5 pounds, skimmed milk 2 quarts, fresh 
slaked lime 2 ounce�. 

(52) E. A. M. D. asks the greatest height 
known of a wave of water in lnid-ocean ann near Jand, 
during a storm. A. According to Scoresby, the greatest 
heigbt of waves from storms observed by him was 43 
feet from top to bottom of trough. Captain Wilkes, 
while on his exploring expedition in the Pacific, made 
one measurement and obtained only 32 feet. 

(53) J. T. McC. asks how oil can be 
taken out of a marble tombstone: has been in it now 
abont four years. A. Such stains can be removed by 
applying common clay saturated with benzine. If the 
grease has remained long enough, it will have become 
acidulated and may injure the polish, but the stain will 
be removed. 

(54) J. N. W. asks how the composition 
nsed for whitening military belts is made. A. First 
brush the belt over wi�h a mixture of : 

Best boiled linseed oil . .  • .  . . . . . .  . . . . . • . •  .4 oz. 
Precipitated oxide of zinc . . . . . . . . . . . . . . . _ . 1 " 

And dry over a stove at a heat uot over 160° Fah. 
When thoroughly dry, roughen by means of pumice 
powder and apply another coating. Dry as before, and 
varnish with amber or copal varnish. 

(55) E. D. asks how to gild the edges 
of cards in gold and silver. A. Obtain an extremely 
thin leaf of gold. Put your cards together 80 that 
the edges are perfectly even. Then place in a press, 

(56) G. Z. asks : 1. Would you kindly 
give me a good and simple method for purifying the 
gas called carbonic anhydride (CO.), chemically ex · 
pressed? A. Wash it with a little water already satur­
ated with gas. 2. Also a formula for making fireproof 
wood1ravlng a blac!" appearance. - A.-Wood is made 
fireproof by treatment with various metallic salts, as 
tungstate of soda or silicate of soda. It is blackened 
by treatment first with nitrate of iron in solution, fol­
lowed by solution of logwood. 

INDEX OF INVENTIONS 
F o r  whie,h Letters Patent o£ the 

United States were Granted, 

June 22, 1886, 
AND EACH BEARING THAT DATE. 

[See note at end of list about eo pies of these patents.] 

Abdominal support, W. Teufel . .  . . . . . . . . . . . . . . . . . . . .  344,065 
Adding machine, Bflrnes & Shapley . . . . . . . . . . . . . . . .  344,025 
Adding machine, E. Halsey . . . . . . . . . . . . . . . . . . . . . . . . .  344,180 
Advertising puzzle, IJ. O. Granger . .  , . ,  . . . . . . . . . . . . .  344,040 
Air heater, J. L. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,295 
Alarm. See Electric alarm. 
Album, M. E. Swaim . . . . . . . . . . . . . . .  . . . . . . . . . . . .. . . .  344,331 
Alumina compound, making a sulphate of, C. 

Semper . . .  " . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . 844,140 
Ammonia, apparatus for making, D. Jarves . . . ..•. . 344,184 
Bag bolder, W. J. Broker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,078 
Bag or purse catch, B. Vom Eig.en . . . . . . . . . . . . . . . .  344,147 
Bagasse furnace, Barry & Calder . . . . . . . . . . . . . . . . .. . .  343,978 
Ball jOint, J. T. Robb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,202 
Band cutter and feeder, J. A. Coulter . . . . . . . . . . . . .  343,985 
Bar. See Grate bar. 
Bed, folding, G. Bugg et al . . . . . . . . . . . • . . • . . . . • • . . • . .  341,291 
Belting. machine. A. J. Gasking . . . . . . .  " . . .  ' . . . . . . . .  344,OH8 
Billiard tables, apparatus for leveling. C. A. 

Gregory . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . .  344,269 
Binder, temporary, A. Dom . . . . . . . . . . . . . . . . . . . . . . . . .  , 344,036 
Bit brace, J. J,. Osgood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,130 
Blower, E. A. Magee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iiii,OOO 
Board. See vVagon shoveling board. 
Boiler. See Steam boiler. 
Boiler covering, M. Keenan . . . . . . . . . . . . . . . . . . . . . . . . . . 344,117 
Boiler tube cleaner, W. H. Keep . . . . . . . . . . . . . . . . . . . .  34;1,998 
Bolt. See Door bolt. 
Book, manifold eopying, J. S. Stettinius . . . . . . . . . . . . 344.061 
Bottle stopper. Johnson & Thatcher . . . . . . . . . . . . . . . . 344,278 
Bottle washers, brush for, G. P. Gonlding . . . . . . . . . .  344,267 
Box. See Fare box. 
Box covering machine. Bisler & Schoettle . . . . . . . . .  344,155 
Brace. See Bit brace. 
Brake. See Railway brake. 
Brake shoe, W, Gill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,102 
Bread cntter, O. E. Wick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.298 
Broom holder, J. J. Hiner . . . . . . . . . . . . . . . . . . . . . . • . . . .  344,314 
Broom machine, G. H. Baldwin . . . . .  � . . . . . . . . . . . . . . . . 343,1177 
Bureau, S. J. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,243 
Bureau, T. J. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,132 
Burner. See IJarnp bUrner. 
Bustle, A. H. Brinkmann . . . . . . . . . . . . . . . . . . . . . . • . . . • .  344.159 
Button attaching machine, �J. H. Taylor . . . . . . . . . . .  844.220 
Button fastener. G. W. Prentice . . . . . . . . . . . . . . . . . . . .  344,007 
Button fastener, J. F. Thayer . . . . . . . . . . . . . . . . . . . . . . .  a44.018 
Button setting instrument. F. A. Smith, .Tr . . . . . . . .  844,012 
Calculator, tax and percentage. Jf:. Halsey . . . . . . . . .  ;)44,182 
Can. See Oil can. 
Cans, deviee for tapping, C .  E. Quigley . . . . . . . . . . . . .  :144,l!1l1 
Cap. E. Arnheim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,231 
Car coupling, M. Brennan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,158 
Car conpling, G. :b"". Carruthers . . . . . . . . . . . . . . . . . . . . . .  3J4,1r.4 
Car coupling. H. Eckel . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  343,9811 
Car coupling, Farmer & White . . . . . . . . . . . . . . . . . . . . . . 344,037 
Car coupling. '1'. Jamison . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.316 
Car coupling, M. Kay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.280 
Car coupling, J. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,127 
Car coupling, N. Bolcer . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  ;)44,290 
Car, cattle, �'. E. Canda . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,161 
Car motor, J. B. Huston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,108 
Car platform, safety, J. J. Parker . • . . . . . . . . .  " . . . . . .  344,286 
Car seat, J. C. Ka fer . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,112, 344,113 
Car, stock, B. C. Hi'Cks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,044 
Cur, stock, H. C. HickE L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,045 
Car wheel lathes, gauging device for. Cullen & 

See . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  344,083 
Cars, door for combination, C. W. & C. C. James . . 344,276 
Cars, gripping mechanism for cable railway, R. 

Solano . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  aH,057 
Cars, mechanism for driving hand. } .... E. Canda . . .  344,163 
Cars, street indicator for street railwa.y, II. 1. 

J elfers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' " . . .  344,047 
Cars, water tank for cattle. F. E. Canda . . . . . . . . . . . .  344,lfi2 
Card or print hanger, A. H. Stetson {r) . . . . . . . . . . . . .  10,739 
Carpet sweeper, W. J. Drew . . . . . . . . . . . . . . . . . . . . . . . . .  344.089 
Carriage. child'., W. England . . . . . . . . . . . . . . . . . . . . . . . .  344,009 
Carriage top prop, T. Rams . . . . • . . . . . . . . . . . . . . . . . . . . .  344,135 
Carrier", __ See Hay carrier. 
Cart, road. M. M. Billmire . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343,979 
Cart, road, W. E. Teller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.017 
Cartridge holder, M. S. Barker . . . . . . . . . . . . . . . . . . . . . . 344.152 
Cartridge loader, Smith & Millikiu . . . . . . . . . . . . . . . . . .  344,206 
Case. See Packing case. Physician's buggy case. 

Ticket case. 
Casting car wheels. W. Wilmington . . . . . . . . . . . . . . . . 344,800 
Cattle mark, W. P. Boyden et al . .  . . . . . . . . . . . . . . . . . . . 344,241 
Chain conveyer, M. Garland . . . . . . . . . . . . . . . . . . . . . . . . .  344.178 
Chair, J. W. H. Donbler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,255 
Chimney cowl, T. McCord . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,123 
Churn, J .  Askins . .  , > • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  344,2@2 
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Jtitufifi t �mtri t.au. 
Cig,", bunching machine, .F. C .  Miller . . . . . . . . . . . . . . .  344.285 Lamp, electric, Dales & Markland. . . . . . . . . . . . . . . . .  344.252 

Clamp, J. Gift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.101 Lamp. electric arc, O. Romanze (r). . . . . . . . . . . . . . . . . .  10,;38 
Cleaner. See Boiler tube cleaner. Lamp. gas. H. G. O 'Neill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,19i 
Clevi ••  plow. H. H. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,245 Last, G. M. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,229 
Clock, twenty-fonr hou r striking. C. Stahlberg . . . . 344,209 I�ease comb, T. C. Entwistle • • . . . . . . • . . . . • . . . . . . . . . . .  844,093 
Clothes pin. Johnson & Mann . . . .  ! . . . . . . . . . . . . . . . . . . . 344,110 Leather working machines, ron for, J. W. 
Clothe. wringer, It. Zimmerman . . . . . . . . . . . . . . . . . . .  &".337 Vaughn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  a((,069 
Collar, R. Butterworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,031 Leg, artifi cial. D. W. Bartlett . . . . . . . . . . . . . . . . . . . . .. . .  344,154 
Collar or cuff, E. Kipper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,281 Lightning rod coupling, E. A. 1!·oy . . . . . . . . . . . . . . . . .  344,096 
CoUars and cuffs, manufacture of. E. Kipper . . . . . .  84:4,282 Liniment. J. W. Lauer . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . .  344,051 
Coloring matter, production of yellow. F. Bender. 044,075 Lock. See Seal lock. 
Comb. Ree Lea.e comb. Lock. J. M. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,176 
Commode. �'. Mink . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  344.052 Lock for slides or covers. J. W. Meaker . . . . . . . . . . . .  344,126 
Corn meal, manufacturing, J. M. Case . . . . • • . . . • . . . .  344,246 Loom let·otrmecbanism, W. Z. Woodstock . . . . . . . 3«.336 
Cotton gin feeder, J. G. Wiley . . . . . . . . . . . . . . . . . . . . . . . 344,299 Loom •• • huttle binder for. Z. Raby . . . . . . . . . . . . . . . . .  344,008 
Cotton, etc., macbinery for opening. cleaning or l Jubricating compound, R. J. Cbard . . • • . . . • . . . . . . .  344.079 

preparing. J. C. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844.198 Medicine cases, safety device for, C. B. O'Mel-
Counterbore facing machine. A. J,atham . . . . . . . . . . . 344.288 veny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.05,'; 
Coupling. See Car coupling. Friction coupling. Middlings purifier, C. H. Vickery . . . . . . . . . . . . . . . . . . . . 344,021 

Lightning rod coupling. '.rhill coupling. Mill. See Rolling mill. Windmill. 
Cowl. See Chimney cowl. Motor. See Car motor. Electric motor. 
Crushing rolls, bed for, D. Dunne . . . . . . . . . . . . . . . . . . . 344,258 Mowers and reH.pers, pitman rod connection for, 
Cuff fastening. E. Gutman . . . . . . . . . . . . . . . . . . . . . . . . . .  344.818 R. H. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3{4,08t 
Cu1l' holder, E. B. 'I·aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.219 Multiplication and other arithmetical proce.ses, 
Cuff holder or necktie supporter, W� H. Voss . . . . . . 344,226 apparatus for, E. Halsey . . . . . .  . • . .  . . . . . . .. . . .  344,181 
Cultivator. E. R. Miltenberger . . . . . . . . . . . . . . . . . . . . .  3((.001 Nail. See Shoe nail. 

. Cuspidor. sanitary. C. SUerle . . . . . . . . . . . . . . . . . . . . . . .  344,015 Oil cake. maize. ,Jacobs & I,ockwood . . . . . . . . . . . . . . . . 344.275 
Cutter. See Bread cutter. Band cutter. Potato Oil can • .,.ented. Sargent & Trask . . . . . . . . . . . . . . . . . . . .  344.010 

cutter. Sod ontter. Ore conveyer. J. Q. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34-4,169 
Damper attachment. I . A. Abbott . . . . . . . . . . . . . . . . . . 344 .15 1 Ore .eparator, D. G. Weems . . . . . . . . . . . . . . . . . . . . . . . .  344.02'! 

Dental cotton holder, A. C. Runyan . . . . . . . . . . . . . . .  344.328 Organ •• octave coupler for, A. H. Hammond . . . . . . 344.041 

Dental head rest, 'I'. J. Carrick . . . . . . . . . . . . . . . . . . . . . .  344.802 Overalls. A. lloesenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.156 
Disinfectant. A .  J.  Shilton . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.056 Packing case. �'.  P. Harden . . . . . . . . . . . . . . . . . . . . . . . . . . 044,lo.� 

Dividing enuine. A .  H. llrninard . . . . . . . . . . . . . . . . . . . .  843.980 Packing. metallic"T. B. Deed. . . . .  . . . . . . . . . . . . . . . . .  344.034 
Door bolt, M. Dri.coll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844.174 Padlock. combination. L. P. Jenk . . . . . . . . . . . . . . . . . . . 844. 109 

Door hanger, A. J.  lves . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84B,9<J4 Paint. fire and waterproof, C. S. Fowler . . . . . . . . . . . 344,177 
Door hanger, M. C. Richards . . . . . . . . . . . . . . . . . . . . . . . . 344.288 Painting machine. R. Quarterma.s . . . . . . . . . . . . .. . . . .  3((.134 
Drier. W. D. Speck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,208 Pan for bakers' u.e, J. H. Mitchell . . . . . . . . . . 844.19a, 344.194 
Drill. See Grain drill. Rock drill. Paper cutting machine, E. P. Donnell . . . . . . . . . . . . . .  348.987 
Drilling machine, D. Dul l  . . . . . . . . . . . . . . . . . . . . . . . . . S4A,25f") Paper, machine for waxing, E. G. Sparks . . . . . . . . . .  344,142 

Dyeing. etc .. apparatus for. W. Birch . . . . . . . . . . . . . . 3i4.238 Paper pulP. A. Mitscherlich . . . . . . . . . . . . . . . . . . . . . . . . . 3((,328 
JflaveR trough hanger. W. H. Berger . . . . . . . . . . . . . . . .  814.236 Paper pulp, lead lined boiler for, J. Makin . . . . . . . . .  344.120 
Electri c alarm, C. M. Barnes . . . . . . . . . . . . . . . . . . . • . . . .  344.233 Paper webs into roBs, apparatus for winding, J .  J. 
Electric call ,  cbronometer, Bailie & Mills . . . . . . . . . .  344,072 Manning. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 344,187 
Electric conductors. condult for, J .  F. Munsie . . . . .  344..&24 Parasol, etc., C. E. Fosburg-h . . . . . . . . . . . . . . . . . . . . . . .  344,094 
lmectric motor, J. E. Emley . . . . . . . . . . . . . . . . . . . . . . . . . .  ;)44,262 Paving and roofing purposes, composition of mat-
ElectriC motors, apparatus for transmitting pow· tel' to be used for, H. Staples . . . . . . . . . . . . . . . . . . .  344,210 

er from, C. P. Elieson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,260 Physician's bUR'gy case, J. J. Stephens . . . . . . . . . . . . . .  344.212 
Elevator. See HydrauJic elevator. Piano, dummy, J. Casey . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  3«-,165 
Engine. See Dividing engine. Rotary engine. Pin. See CJothes pin. Safety pin. 

Steam engine. Pipe and bose coupling. G. GuiUemin . . . . . . . . . . . . . .  344,812 

.Engines, reversing device for, F. U1felmann . . . . . . .  �44,225 Plaiting apparatus, J. I. D. & IJ. Y. Woodruff . . . . . . 344,335 
Envelope machine, J. Bal l . . . . . . . . . . . . .  . . . . . . . .  . . . . . 344.073 Planing machine, metal. J .  K. Cullen . . . . . . . . . . . . . . .  344.082 

Eyegla.s holder. 'I'. McCord . . . . . . . . . . . . . . . . . . . . . . . . . .  �44.122 Planter cheCk rower, corn . J .  Kaylor . . . . . . . . . . . . . . .  344.116 
�'are box. W. G. Price . . . . . . . . . . . . . . . . . . . . . . . . . .. .  : . . . .  344.287 Planter. corn. S. I,. Stile . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.214 
lfaucet. J. �'. lloll'an . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  344.157 Planter, potato. W. E. Canedy . . . . . . . . . . , . . . . . . . . . . . .  343.984 
Feed water. purifying, A. L. G. Dehne . . . . . . . . . . . . . . 344.085 Platform. See Car platform. 
Fence. M. Stentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.211 Plow drag attachment, G. Welty . . . . . . . . . . . . . . . . . . . . 344.296 
Fence. fiexible metallic. A. Brock . . . . . . . . . . . . . . . . . . . 344.071 Plow. sulky. M. H. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,070 
Ji'ence stay, W. C. Gholson . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.264 Plumbers' lead traps, device for making, Ii'. N. Du 
.H'ertiI i zer distributor. J .  M. Johnston . . . . . . . . . . . . . . . 344,279 Bois . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,090 
}l'ertilizers, apparat.us for manufacturing, J. Sea� Potato cutter, W. E. Canedy . . . . . . . . . . . . . . . . . . . . . . . .  343.983 

. man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.1�9 Potato digger. W. I,. Henry . . . . . . . . . . . . . . . . . . . . . . . . . 344.106 
Fire extinguisher, hand grenade, Kip & Van Preserving apparat.us, vacuum, B. H. Thwaite . . . .  844,228 

Riper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34(.�19 Press. See Gluing press. 
Fireplace or stove fender, E. WaI l ing . . . . . . . . . . . . . 344-.2!l4 Printer's furniture, ]i ..• H. Dodd . . . . . . . . . . . . . . . . . . . . . .  S.u,OIib 
Fireproofing compound, J .  C. Emerson . . . . . . . . . . . . . 844,261 Printing machine, cylinder. J .  M. Jones . . . . . . . . . . . . 844,111 

Friction coupling. O. Kromer . . . . . . . . . . . . . . . . . . . . . . .  844.820 Printing machine inking apparatus. B. Huber . . . . . 344.107 
}'urnace. See Bagasse furnace. Printing machine. reCiprocating platen, A. God" 
Furnace, E. E. Jones . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.317 frey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,265 
Furniture. wooden fringe for, ll'. P. Brooks . . . . . . . . 843.982 Propulsion of vessels and r&Jlderinlilf Invisible the -
Game table. T. T .  Sturges . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.062 smoke discharged therefrom. T. Nordenfelt . . .  344,054 
gas apparatu ••  E. J. Jerzmanowski . .  . . . . . . . . . . . . . . .  843.995 Pump, G. W. Phillipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344 , 138 
Gas. producing iUuminatinJl. E. J. Jerzmanowski .  343,996 Pump, rotary, B. If. 'raber . . . . . . . . . . . . . . . . . . . . . . . . .. . .  344.063 
Gas regulator. automatic, J. M. Palmer . . . . . . . . . . .  344,131 Puttin2'�out machine, J. W. Vaughn . . . . . . . . . . . . . . . . 344,068 
Gas works. center seal for, G. 11', Starkweatber, Quartz breaker and pulverizer. E. I. Nichols . . . . . . . 344, 004 

344.060, 344.144 Railway accident ••  self-acting apparatns fol' pre-
Gas!'s, apparatus for treating liquids with. G. venting, J .  Duboc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343.988 

I.unge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34(,022 Railway brake. atmospheric. R. Solano . . . . . . . . . . . . . 344.058 
Gate, H. S. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,271 Rai lway. cable, R. F. BridewelL . . . . . . . . . . . . . . . . . . . . .  843,981 
Generator. See Steam generator. Railway crossing- gate. automatic, C. R. Brook8 . . .  344,029 
Glass beveling machine. T. F. G ilroy . . . . . . . . . . . . . . . . 3H,179 Railway frog. W. P. Dodson . . . . . . . . . . . . . . . . . . . . . . . .  844.087 

Glltss or other plates with liquefied gelatine. ap- Railway .ignal, Smi th & Ballin . . . . . . . . . . . . . . . . . . . . . .  344.207 
paratus for coating, A. L. Henderson . . . . . .  : ... . SU,04-!! Railway signal, aut.omatic. A. M. Amos . . . . . . .. . . . . .  344.024 

Glueine: press. J. �'. Kartheiser . . . . . . . . . . . . . . . . . . . . . .  34J,048 Railwa.y signal. electric. B. H. Gedge . . . . . . . . . . . . . . .  344.099 
Gossamer fabric and manufacturing tbe same, M. Railway sleeper and chair. W. Kilpatrick . . . . . . . . . .  344,185 

J,. Derick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.086 Railway switches. electric signal for. B. H. Gedge 341,100 
Governor, steam engine. G. H. CorUss . . . . . . . . . . . . . .  844,249 Railway tie, T. H. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,168 
Grader. road. S. Pennock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34(.197 Railway tie. metallic. C. H. Sayre . . . . . . . . . . . . . . . . . . .  344 .011 
Grader, road, G. B. Sharp, Jr., et al . . . . . . . . . . . . . . . . . . 34.4.205 Razor, E'. & O. Kampfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,11.4 
Grain drill, S. B. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.272 Razor, safety. R. Kampfe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,115 
Grain register, F. Stanton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,013 Refrigerator. C. C. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,006 
Gra.in separating machine. J .  Lucas . . . . . . . . . . . . . . . .  343.999 Refrigerator car, W. Flanagan . . . . . . . . . . . . . . . . . . . . . .  344,039 
Grate bar, 0. D. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,203 Register. See Grain register. 
Grater, A. Obermeyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.005 Rein holder. W. H. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,297 
Grating for jailS, Brown & Haugh . . . . . . . . . . . . . . . . . .  344,242 Rings with fibrous strands, machine for covering. 
Grip tester. hand. G. B. Fowler . . . . . . . . . . . . . . . . . . . . . .  344.095 D. Heer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,278 

Hanger. See Card or print hanger. Door hanger. Rock drill. hand power. Brady Itnd Fitzpat.rlck . . . .  344,076 
Eaves trough hanger. Rolling- mill. contin-uous, R. Heinle . . . . . . . . . . . . . . . . .  8«.104 

Harrow, disk. A. J. Tschanti . . . . . . . . . . . . . . . . . . . . . . . .  344,298 Roofing, G. W. Waltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.228 
Harvester. W. J. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844.254 Rotary engine, G. E. Toliver et al . . . . . . . . . . . . . . . . . . .  34�.019 
Harvesters. cutting apparatus for, L. McSipple . . . 344.191 Rotary .engine, W. W. Turner . . . . . . . . . . . . . . . . . . . . . . .  344,020 

Hasp lock, F. W. Mix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.002 Ruler, parallel. II. N. Stevenson . . . . . . . . . . . . . . . . . . . . .  344.014 
Hat bodies and other articles, machine for shrink- Safet.y pin. G. W. McGil l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.189 

ing. J. Dunlap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,257 Sa.h holder, F. H. Jury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84.�,997 
·Hat bodies. machine for felting, H. M. Chitten- Saw guard. knob. A. '1'ouchette . . . . . . . . . . . . . . . . . . . . . .  344.292 

den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34UOO Saw guide, J. �'. East . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,175 
!: Hay carrier, P. A. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.825 Saw. hand, M. Barrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.284 

Hay stacking machine, J. J. Burnaugh . . . . . . . . . . . . .  344,080 Sawing machine, Circular, C. ToUner . . . . . . . . . . . .  ; . . .  344-,066 

Head rest. S. Cawley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,248 Screwdri ver. H. S. Brownson . . . . . . . . . . . . . . . . . . . . . . . .  344.160 
Hinge, �'. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,149 Seal lock. J. A. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,049 

Hoisting and lowering apparatus, A. lise . . . . . . . . . . 3((.183 Seat. See Car seat. Valve seat. 
Hoi.ting device for sail boats. T. Ch .. mbers . . . ... . . . 344,806 Seeding mac·hine. W. F, Damitz et al . . . . . . . . . . . . . . . . 344,167 

HOisttng machine, spur geared, Morse & Tyson . . .  844,05'j Separator. See Ore separator. 
Holder. See Bag holder. Cartridge holder. Cuff Sewer, C. Schirrmeister . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,138 

holder. Dental cotton holder. Eyeglass Sewing machine. I,. S. Bortree . . . . . . . . . . . . . . . . . . . . . .  344 .240 
bolder. Sewing machine, W. L. Heberling . . . . . . . . . . . . . . . . . .  348.992 

Hopple. J'. T. Stoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,215 Sewing machines. feeding mechanism for straw 
Horse hitching device. H. Holland . . . . . . . . . . . . . . . . . .  348.993 braid. F. Blackburn . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 344.289 
Ilorses, apparatus for controning, W. W. Rosen- Shirt waist, Il. S. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,251 

l1eld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.009 Shoemakers' jack, G. M. Wells . . . . . . . . . . . . . . . . . . . . . .  344 ,289 
Horse.hoe, E. A. Monroe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.128 Shoe nail. �'. F. Haymond, 2d . . . . . . . . . . . . . . . . . . . . . . . .  344,136 
Hose and the manufacture of the same, steam. R. Signal . See Railway signal. 

Cowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.250 Skat.es. locking device for. C. F. Sullivan . . . . . . . . . . . 344,8.'lO 
Hubs to gear wheels and pinions, attaching, W. Sleds. steering attachment for, O .  A. Thayer . . . . . .  344,146 

B. Learned . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.321 Snow plow, E. Ba.tian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.28,') 

Hydraulic elevator. telescoping, A. Fitt . . . . . . . . . . .  344.038 Sad cutter and pulverizer. E. Royce . . . . . . . . . . . . . . . . 344.204 

HydrauliC lift or hoi.t. H. M. J,. Cronan . . . . . . . . . . . .  �44,:J07 Soldering tool, W. H. �·rost . . . . . . . . . . . . . . . . . .. . . . . . . .  344.311 
Ice machine. A. Evans, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,310 Spindle bolster, W. T. Carroll . . . . . . . . . . . . . . . .  344,303, 344,805 
Incubator. G. B. Hankin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . il44.200 Spindle support, W. T. Carroll . . . . . . . . . . . . . . . . . . . . .  344,304 
Ind icator. See Water level indicator. Spinning fibrous . material, machine for, W. A. 
Induction coil. F. W. Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  844,318 Delmago . . . . . . . . . . . . . . . . . . . . . . . .  : . . ...... . . . . .. ... .  844,170 
lnk.tand, 'I'. McCord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.124' Spring. See Vehicle .pring. 
Inkstand, �'. McGar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.125 Stand. See Inkstand. 
Insole. D. E. Goldthwait . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343.990 Steam. apparatus for generating. P. E. Jay . . . . . . . .  3((.277 

iron, device for loading pig. E. Thoma . . . . . . . . . . . . .  344.222 Steam bailer, R. W. Aitken . . . . . . . . . . . . . . . . . . . . . . . . . .  344 ,071 
Jack. See Shoemaker's jack. Steam bol ler. W. T. Davi . . . . . . . .. . . . . . . . . . . . . . . . . . . .  344,2.1j3 
Jars, ga"ket for, E. R. DeveraU . . . . . . . . . . . . . . . . . . . . . .  344,17:1 Steam engine, W. 1;1. Morrison . . . . . . . . . . . . . . . . . . . . . .  344,003 
Joiner's set, W. H. Dehne . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,003 Steam genera.tor, '1'. Green . . . . . . . . . . . . . . . . . . .. . . . . . . .  344,268 

Knitting machine, circular, W. Pearson et al . . . • • .  844.196 Store service apparatus, C. J:I'. Burton . . . . . . . . . . . . . .  344,m 
Joint. See Ban joint. I Stopper. See Bottle .topper. 

LamP. '"'c, N. McCarty . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 344,188 Stove door, G. T. Crandell . . . . . , . . . . . . . . . . . . . . . . . . .. . .  848,986 
J,oamp, burner, A •. M. Craig . . . . . . . . . . . . . . . . . . . . . . . . . . :l«,OO Stovepipe anchor, C. B. Tuekl1eld . . . . . . . . . . . . . . . . . . . 844.332 

• 

Stoves, straw burninJI attachment for. S. C. 
Purdy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,827 

Surgical lnstrument, W. H. Wigmore . . . . . . . . . . . . . . .  34',15 0  

Switch. See Railway switch. 
SWitches, apparatu. for operating, E. J. Remillon 344.201 
Syringes, reservoir for fountain. C. A. 'ratum .. . . . . 344,016 
Table. See Game table. 
Tea kettle cooker, A. A. Davis . . . . . . . . . . . . . . . . . . . . . .  344.303 
Telephone. B,",rier & De Lavernede . . . . . . . . . . . . . . . .  344,158 
'.relephone, W. C. Turnbull . . . . . . . . . . . . . . . . . . . . . . . . . . 344.067 
Telephone receiver. W. C. Turnbull . . . . . . . . . . . . . . . .  344.388 
Textile fabrics, macbine for finishing, A. Vin-

cent . .  ' "  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344,834 
Thill coupling, H. Kugler . . . . . . . . . . . . . .  , . . . . . . . .. . . . .  344.050 
Thrashers, band cutter and feeder for, W. Tenni-

son . . . . . .  . . . . .  . .  . . . . . .  . .  • . . . . . . . . . . . . . . . . . . .  • •  . . . . . . .  344.145 
Ticket case, W. E. Elam . . . . . . . . . . . . . . . . . . ... . . . .. . . . .  344.091 
Tie. See Railway tie. 
Tile protector. drain, A. L. blhoult . . . . . . . . . . . . . . . . . . 344.141 
Tinsmith's shearing device, W. J. Buyrer . . . . . . • . . .  a44.074 
Twist drills, machine for grinding, S. G. Ryder . . . .  344.829 
Type writing machine, C. Spiro . . . . . . . . . . . . . . . . .. . . . . 344,148 
'rype writing machines, variable spacing mechan-

i.m for, J .  �'. Steward . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,213 
Valve for regulating the fiow of gas in mains. etc., 

E. B. Donkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,088 
Valve gear, C. H. Benton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.027 
Valve, locomotive steam, M. de Ma. Campos . . . . . .  34f,171 
Valve mechanism for engines. C. W. Cooper . . • . . . .  344,080 

Valve, rotary, W. C. Denmead . . . . . . . . . . . . . . . . . . . . . .  844,172 
Valve seat. adjustable. J. E. McIntosh . . . . . . . . .. . . . .  344.100 
Valve, steam-actuated, G. Clarke . . . . . . . . . . . . . . . . . . .  344.C32 
Valve. throttle, J. A. Stout . . . . . . . . . : . . . .. . . . . . . . . .  344.217 

Vaporizer for fireplaces, C. H. Humbert . . . . . . . . . . . . 344,315 

Varnish. W. Macrone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344 119 

Vegetable masher. J .  M. Holme . . . . . . . . . . . . . . . . . . . . .  344,046 

Vehicle springs, J. W. Henney . . . . . . . . . . . . . . . . . . . . . .  344,105 
Vehicle .pring. E. Storm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,216 

Vehicle spring, E. C. Tecktonlus . . . . . . . . . . . . . . . . . . . .  344.221 
Vehicle, two-wheeled. I,ane & Cloyes . . . . . . . . . . . . . .  344.186 

Vehicle. two-wheeled. Newell & Litten . . . . . . . . . . . . 344.129 

VelOCipede, one-wbeeled, I�. E. H. Spree . . . . . . . . . . . 344,059 
Ves.el., attaching armor plat es to, E. Tardy. . . . . .  344.218 
Vinegar apparatus, L. Friedman . . . • . . . . . . . . • . . . . . .  344,097 
Wagon shoveling board. C. E. Duryea . . . . . . . . . . . . • .  344.259 

Wa!othing machine. A. J. Biglow . . . . . . . . . . . . . . . . . . . . .  844,237 
Watches. stem winding mechanism for, W. Bell . . 1!44'026 ! 
Water clo.et valve. C. H. Harkins  . . . . . . . . . . . . . . . . . .  344.�70 
Water level indicator. W. S. Mayers . . . . .. . . . . . . . . . . . 344.121 
Water meter, piston. E. C. Terry . . . . . . . . . . . . . . . . . . . . 344.0€4 
Weather strip, C. Marlsolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . 344.�84 

Weighing apparatus, automatic grain. J. F. Milli-
gan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.11l2 

Weighing apparatu •• grain, A. E. Wade . . . . . . . . . . . . 8/4.148 
Well reamer. F. H. Ober . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,326 

Wells, operating oil, M. Gotham . . . . • . . . . . . . . . . . . . .  , S44.266 
Wells. operation of oil, C. N. Hoyce . . . . . . . . . . . . . . . . .  344 .137 

Wheel. J. Clotz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.118 
Whip, Bostwick & Morley . . . . . . . .  ; . . . . . . . . . . . . . . . . . 344 .026 
Windlasses, locking gear for. �'. A. Grater .t al . . . .  343.991 
Windlasses. locking gear for, E. H. Whitney . . . . . .  344,tJoJ3 
Windmill, .1<'. ]<'anning . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  344.263 
Wine, prf)duclng medicina1 . F". Waggershauser .. . . 34:4,227 

Wire forming device, S. Cawley . . . . . . . . . . . . . . . . . . . . .  344,247 

Wire rope signal connections, compensator for, S. 
H. H'"'rlngton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344,042 

Wire twisting machine. J. ·Held . . . . . . . . . . . . . . . . . . . . .  :l44.274 
Wrench, A. J. Barnes. . . .. . . .. . . . .. .. .. .. ..... ... .... . 344,001 
Wringer. See Clothes wringer. 
Yoke, neck. J. G. Elliott . . . . . . . . . . . . . . . . . . . .. , . . . . . . . .  344.092 
Yoke, neck. C. Shuman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344.289 
Yoke, neck. C. W. Tillett . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  344,224 

DESIGNS. 
Badge. J. K .  Davison . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . 16.745 
Bracket, P. Connolly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,744 

Chimney t{)P cap, J. B. Winter . . . . . . . . . . . . . . . . . . . . .. . .  16,754 
Clock case, l!'. Kroeber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.756 
Globe, crown, l!'. R. Gillinder . . . . . . . . . . . . . . . . . . . . . . . . .  16.746 

Lamp standard. P. E. Guerin . . . . . . . . . . . . . . . . . . . . . . . . .  16,747 

Pendant, C. A. Schmidt . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  16.752 

Quilting, J. Happe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,748. 16,749 

Rattle. India rubber, G. W. Prall . . . . . . . . . . . . . . . . . . . . .  16,755 
Rug, A. Petzold . . . ; .... . .......... . .. . . .... . . . . .. ...... 16.751 
Sign. J. C. Burnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 16,748 

Stove. cooking. Keep & Wipfler . . . . . . . . . . . . . . . . . . . . . 16.750 

Stove door, T. B. Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,753 

TRADE MARKS. 

Agrlcnltural Implements, J .  Dunn . . . . . . . . • . . . . . . . . . .  13.438 
Braids used on men's coats a.nd vests and ladies' 

cloaks and dresses, I,esher. Whitman & Co . . • . .  13,442 
China and eartbenware, djnner, tea, and table, G. 

Jones & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.441 
Cider, apple, Reid, Murdoch & Fischer. . . . . . . . . . . . .  18.434 
Cotton dUCk. J. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.436 
Edge tools. all descriptions of. J. Dunn . . . . . . . . . . . . .  13,437 
l11.our made for exportation to tropical countries, 

W. T. Jeffery. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . .  13,432 
�'lour. wheat. Columbia Mill Company . . . . . . .  13.429. 13,480 
Ho.iery, H. B. Shaen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,446 
I .. iniment, D. Arnheim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . n,427 
Medicine for external and Internal) use, G. C. 

Schutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.448 
Medicine fofthe'cure of blood disease. in domes-

tic animals. F. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,447 

Medicine for the treatment of coughs. colds. con­
sumption. Rnd catarrh. J. B. ('ook & Co . . . . . . . . . .  13,485 

Ointments, cerates, and the fat from sheep's wool 
made ready for medicinal use, T. Metcalf & 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.488 

Overal1s, drawers, pantR. jumpers, blouses, shirts, 
coats, and other similar garments, Wise Broth .. 
er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.449 

Perfumes, colognes, extracts, and kindred goods, 
W. C. Garwood . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . .  13.439 

Pills for the cure of :rheumati.m and gout. (1. V. 
Coelln. . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.428 

Scales, coin. W. H. Harrison . . . . . . . . . . . . . . . . . . . . . . . . .  13.440 
Soap and .oap powders, laundry and toilet, R. W. 

Bell Manufacturing Company . . . . . . . . . . . . . . 13.444, 13.445 
Soap for the toilet and laundry. disinfecting. 

Rutherford & Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.443 
Tea, E. B. Millar & Company . . . . . . . . . . . . . . . . . . . . . . . . 13,431 

A pri n t e d  copy of the specification and drawing of 
any patent in the foregoiug list, also of any patent 
issued. since 1800, will be furnished from this o:flice for 25 

cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 861 
Broadway, New York. We also fnrni.h copies of patent. 
granted prior to 1866 ; but at increased cost, as the 
specil1cations, not being printed, mu.t be copied by 
hand. 

Canadi n n  l'atl'nts may now be obtained by the 
inventors for any of the inventions Damed in the fore" 
going list, at a cost of $40 each. For full instrucilon 
addl'88" Munn &; Co.. 861 Broadway, New Tork. Other 
torellrn .ll&tenta 111111 � be obtained. 
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�()verfi$emen£s. 
Insi d e  l.Jaget each i Ulierlioll • •  - 76 cents a l i n e .  
Back Palle. e a c h  i n serti o n  - - - $1 .00 .. line.  

'l'he above are charges per agate line-about eigbt 
words per line. Thi. notice show. the width of the line, 
and is set in agate type. Engravings may head adver .. 
tisements at the same rate per agate line, by measure· 
ment, as the letter press. Advertisements must be 
received at publication u:flice as early as Thursday mom .. 
ing to appear in next issue. . 

NOVELTY ELECTRIC CO. 
Gt..')'l��!��. 

the best Automatic and Ratchet Pendant 

Factory and Store, 5th and Locust St •• , Philadelphia. 

SEBA!!��&c�,,�!!CO'S 
LATHES���e� 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama ... 
teurs' outfit.. Lathes on trial. Catalogues mailed on application�!I;�"'!p .... 1 

1 65 W. 2d St., Cincmnati, 0 

M I N E RA L  W O O L .  
prtc:W;l'i��:. 

in
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amPles and 

22 CORTLA N D T  !STREET. N o  Y. 

�Q HAN� MA�HINEnY Li.ts sent. 
N.Y. Machinery Depot, 

Bridge Store No. 16 
Frankfort Street, N. Y. 

CONSTRUCTION OF STABLES. - A 
paper by A. W. Wright, describing a model stable ju.t 
finished for the North Chicago City Railway. Contafned 
In SCIENTIFIC AMERICAN SUPPLEMIONT. No. 463. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

STAMPED METAL GOODS, 
and other Articles In Brass and other Metals (the Dies 
and Tools for making same). Patent Noveltle., Electri_ 
cal Inventions, SpeCial Machinery, Castings, &c. Manu-
factured to order b
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ON SEW AGE DISPOSAL-BY PROF. 
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charge into river or sea. Contained in SOIENTIFIC 
AMERICAN SUPPLEMENT, No. 46,.. Price 10 cents. To 
be had at this office and from all newsdealers. 

, ••• I -I ' : TIGHT&SLACKBARRELMACH INEDY '�� , 10 � '8 A S PE C IA LT Y t::Ar f\ 
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plicatl�n. W il l  it pay ?  Contained in SCn:NTIFIC 
AM F.RICAN S IJPP I . I' MENT, Nos. I) J 2. I) 1 3. 1\ 1 4, and 
.51 if. Price 10 cents each, or 40 cents for the selies. To 
be had at this office and from all newsdealers. 

ESSENTIAl, ELEME N T S  OF PLANTS. 
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essentials of plants has reached its final limit, and 
presenti� experiments to show that a further redUc­
tion seems demtlDded . Uontained in SCIEI\ T1FIC AMERI­
CAl<  SUPPLE .... NT, No. 1)24. Price 10 cents. To be 
had at this office and from all newsdealers. 

DRAINAGE.-A SERIES OF VERY 
excellent directions for draining railways. roads, etc., 
by M r. Charles Paine. contained in SCIIIlN'l'IFIC AMEltI­
CA N SUPl'l.>:MENT, No. 46"'. Price 10 cents. To be 
had at thIs office and from all newsd.ealers. 

PEBFEC7' 
NEWSPAPER FILE 

The Koch Patent File, for prese"Vlng newsp8pera, 
magazines. and p8mphlets. has been recently improved 
and prloo reduced. Subscribers W the SCIENTIFIC AM_ 
ERICA" and SCIENTIFIC AMERICAN SUPPLEMENT can be 
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MUNN & CO., 

Pnbllshers Scm:.'TIlI'IC AMEJl.Jo,ur. 
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JULY 1 0, 1 886.J J'titufifi t �tutrittltt. 
A Great Reposi tOl'y of Practical and Scientific 

1nfol"mntion. N EW Y O R K  B!!-o-;-;e�tft!n�J.!!!'t�anl!'ta��e�!f'!�r�t��M P'Y. �. JU�� ��.'� N�wnt ru�l i��ti�n�. 
One of the Fullest, Freshest, and Most Valuable Hand·books of the 

Age. Indis�nsable to Every Pr:wtical llIan. 

J U ST READY. 
P:El.XCE, $2.00 

rna of Postage to Any Address 111 the World; 

'l'he Teclmo.Chemical Receipt Bool< : 

S O L X D  'V" U L C A N X T E  
E:: r.n.. .e r y  � h e e 1 s .  

A l l  other kinds Imitations and Inferior. Our name is stamped in full npon all our 
standard BELTI N G, PACKING, and HOSE. Address 
NE"'VV YOE.K EEL'J:'J:NG &; J?..A.CKJ:NG CO_ 

Emery 
JOHN H. CHEEVER, Treas. 

Wareh o u s e :  1 5  Park Row, 0 p p. A stor H o u se, N ew Y o r k  
Branches: 008 Chestnut St., Phila., 167 Lake St., Chicago, 52 Summer St., Boston. J . D. CHEEVER, Dep'y Treas. 

\" <>R€S,m,-, ST€FClIfoRKS .  '. �c - R •• , 
\!,-ESCENT �<3- M I LLER METCALF & PARKI N .  ODS WiRE 

�:���, "RU·-C--I BLE STE£L--;S S"� W;A�����lJ _________ � 
I® 1 36  F'I RST ,qVEN U E .  �-. r.;, S / UuIBLE @:MMON _ §=-� PITTSlnJRGH, EA. \0LED �� IN G S  

Thrcugh the Yellowstone Park on 
Horseback . . . . . . . . . . . . . . . . . . $1 . 50 

By GEN. GEO. W. WINGA'l'E, the noted rifleman and one 
of the founders of Creedmoor. Most profusely illus� 
trated by FOHB]]S, CAHY. and BENNETT. 1'his vol­
ume is one of surpassing interest, describing last 
s.nmer spent by General Wingate and his family in 
tNe Yellowstone, and affords a vast amount of infor­
mation regarding a mORt delightful Summer trip. 
After reading this volume. Summer tourists will go 
to Yellowstone instead of going to Europe. 

Profits in Poultry, Useful and Or;. 
namental Breeds . . . . . . . . . . . . $1 .00 

The cheapest and most v a  lnablc publication ever iSRued 
on this industry. Contains the combined experience 
of practical men in all the Depart.ments of pouH.ry 
rahiing. l<ldited by VVEI,D. JACOBS, and li'liJItUIR. 
Over 100 illustrations. Bound in Cloth. 

Containing several thousand Receipts covering the 
Latest, Most Important, and Most Useful Discoveries in 
Chemical 'l'echno]ogy, and their Practical Application 
in the Arts and the Industries. Edited chiefly from the 
German of Drs. Winckler, Elsner, Heintze, Mierziuski, 
Jacobsen, Koller, and Heinzerling, with additions by 
William rr. Brannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia and William H. Wahl, Ph.D. 
(Heid.). Secretarr of the i<'ranklin In.titute, Philadel­
phia j author of ' Galvanoplastic Manipulations." Illus­
trated by 78 engravings. One volume. over 500 pages, 
12mo, elegantly bound in scarlet cloth. gilt, closely print­
ed, containing an immense amount and a great variety 

COPPER WIRE ; HOW DRA WN.-AN 
interesting description of the process of drawing copper 
wire as practiced at the celebrated works of Mouchel, at 
Aube, Boisthorel. and Tillieres, "france. Illustrated 

PULLE"YS .  
List. "  How t o  Handle and. Educate Vicious Order from our " Special 

THE JOHN T. NOVE MFG CO. , Horses . . . . . . . . . . . . . . . . . . . . . .  $1.00 
of  matter. 
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this office and from all newsdealers. 
Pru:. $2.00, free of postage to any address in the world. 

Ab:'ftrnct of Con teDt� :  F I Il.E A JJA RIll .-Security against destruction of Adulterations, Imitations, etc. How to Detect Them ; life and property by fire may be had by the introduction Alloys ; Artificial Gemfol" Pearls, and Turkish Beads ; of JtUb lOlI ' M  A n tolnati c F ire A l nl'm .  It is a sleep­Bitters, Cordials, Elixirs, J.Jiqueurs, Ratatias, and Es- less watchman that WlJl sound an alarm as soon as a fire sences, Extracts. Tinctures, and Waters Used in their has started on any part of the {lremises. It IS simple, 
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ton. Gunpowder, Nitro-Glycerine, .H'ulminates, etc. ; I Canada. It will pay. Send for circulars to C. H. JUD-
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PO L IS H IN  G FELTS. Cocoa and Chocolate ; Celluloid, Caoutchouc, Gutta­
Perclla, and Similar Compositions j Cements, Pastes 
and Putties. Chemical and Techno-Chemical Expedients. .A.::I:.IIF�E:J:> :J:> 0 x... GE, ���
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t�ng�: 1 �2 East 1 3th Street
, 

NEW YORIi .  

etc. Dentifrices and Mouth Washes ; Dyeing Woolen 
and Cotton Goods. and Yarnfol" Silk, Straw Hats. Felt 
Hats, Kid Glovel'l. Horsehair, etc. Mordants ; Electro­
Plating-, Galvanoplasty, Gilding, Nickeling. Silvering, 
'I'inning, etc. ; Enamels and Enameling ; }'eathers. Os­
trich, Marabouts, etc., how to \Vash, Restore and Dye j 
F�re-extinguishing Agents and Means of Making ':[1issue8; 
Wood, etc. Incombustible i Fireworks ; Food and Food 
Preparations j Freezing Mixtures j Fruit ar-d other 
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Painting j Glass, C
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osition of the various kinds of, 

Colors for. and Pr ses for Enamelling, Engraving, 
G1Iding

i 
Silvering, lverizing, }-'iling, Bending, etc. i
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minating Material s ;  Imitations, Substitutes, et.c. ; Indi-

A P P LICATIONS  with �'estimonials, to fill 
, the Chair of :Mechanics ; 

Natural Philosophy : Drawing (1f'ree Hand and Mechani­
cal ), and Mining Engineeri.ng ; win be l'e('eived by the 
Secretary of the Board of rrrustees of the Virginia 
Agricultural and Mechanical College until ,Tuly 27, 1SS6. Salary $1,550. 

Address PRO�'. W. H. GRAHA�[, �
Ot Indigotine, and Alizarine ; Inks, Lithographic, Print- Secretary of Board Va. A. & ]\1.. College, Blacksburg, 
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etc. ; Liquors and Beverages : Beer, Brandy, Gin. Whis­
ky, Wines, etc. ; I.Jubricants for Machines, Wagons, etc. j 
Marine Glue ;  Matches i Metal Industry : Mustards ; 
Oils and Fats, Animal. Vegetable, and Mineral ; Oil 
Paintings : How to Cleanse, Pack, and Varnish them, 
and to Restore Gilt Work ; Paints and Pigments. 
Grinding and Mixing Colors, Graining, Imitation of Mar­
bles. Paints and Washes for Various Purposes. etc. 
Paper and Paper Ma.terials, Manufacture, Staining, etc. 
Glass. Sand and Emery Paper ; Perfumery, Aromatic 
Vinegars, Cosmetics, Extracts, Hnir Oils, Pomades, Pow-�:f
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STEAM CATAMARAN MAY BAR-
rett.-Plans Rnd speoificationn of the catamaran :May BarreLl, a family cruising boat built for usc on rjvers Rud- -taker!". ('''unstrnctitm 01' hulls deck -beamS-. maID 
deck, upper works, engine and bOiler, wheel. With 10 
figures. Cotallined in :SCI EN1'IFIC A)nntICAX SUPPLJj;­
ME"T. No. 'l7'·.l. Price 10 cents. To be had at this 
office and from all newsdealers. 

H A R VA R D  U N IVE R S I TY. 
THE GRADUATE DEPARTMENT 

is open to graduates of any college or scientific school 
of good standing. For full information concerning 
fees,  expenses,  libraries, laboratories, museum s,  and 
degrees, and for a list of the courses of instruction 
provided for 1886-7, apply to 
The Secretary o.f Harvard College, Cambridge, Mass. 

R S C H O O L  OF E N C I N E E R I N C .  
ose Polytechn ic  I nstitute, Te�'::'.u�:::.t., 

$26.000 income from endowment.. Mechanical, Civil and 
Electrical Engine9ring. Drawing and Chemistry. Manu­
facturing Shops. Send for Catalogue. 

Address C. A. WA LDO, Vice Presi d e n t .  

Barnes' Foot-Power lIIatbinery. 
(�omplete outfits for Actnal Worksnop 
Business. Read what a customer says : 

H Consiflering its capacity and the ac­
curateness of your No. 4 I.athe. I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around." Descriptive Catalogue and 
Price J�ist Free. W. E\ & J OHX BARNES 
Co. Addre�s 19!mMmn St., Rockford, Ill. 

SWIMMING.-DESCRIPTION OF THE 
method of teaching smimming employed in }i'ranee j 
wit,h 6 iJInstrations. Contained in SCIENTIFIC AMEUI­
(' A N  SUPPLEMENT, No. 462. Price 10 cents. To be 
Had at this office and from aJJ newsdealers. which can be \Vashed ; Preserving Meat, Milk, Vegeta­

bles, Vegetable Substances. Wood, etc .. and Preserva­
tive8 ; Sealing Wax and Wafers j Shoe·Blacking, Dress­
ings, etc. ; Sizing and Dressing for Cotton, Wool. Straw, 
etc. ; Soap, Hard and Soft Soaps, Medicated and Toilet 
Soaps, etc. i Soldering and Solders ; Sugars, Glucose, 
etc. ; Textile J:!'abrics and Tissues ; Tobacco, Smoking 
TobacGo, Snuff1 Sternutative Powders, etc. : Vmegars, 
Manufacture of Ordinary and }1'lne Tab1e Vinegar j 
Washing and Scouring, Manufacture of Washing Blue, 
etc. ; Waste and Offal, Utilization of ; Water-Glass (Solu­
ble Glass) and its Uses ; Water-proofing Compounds ; 
Wax: and Wax Preparations ;  Wood Gilding. Polishing, 

HARRISON CONVEYOR ! 
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Antiseptic and Preservative Agents ;  Artificial Eyes, 
f�g�£�Cjiri:' 
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Polishing. and Renovating Agents i Colors. Enamels, 

- Cements. Glue, Varnishes, Water-Proofing Substances, 
etc. ; Copyin� ; Explosive Agents j Glass i Horn Combs, 
Manufacture of ; Lubricants, Blacking, etc. ; Metal In­
dustry ; Miscellaneous ; Oils and lfats ; Paper : Straw, 
Bleachin.g' and Dyeing of ; Strength of Materials ; Wil­
low-Ware j Index. 

lr A c;"'cu'ar of 32 pages, showing the fuU TaN", of Oon­
tents of this importa,nt book sent by rna,l free of postage to 
any one m any pwrt of the worUl who wt!t furnish his 
AdMess. 

H E N R Y CA R E Y  B A I R D  & C O . ,  
INDUSTIUAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
81 0  Waln u t  Street, P h iladelphia, Pa" U. S.A. 

N E W P U B L I CA T I O N S. 
A Mannal of Mechanics.-An elementary text-book �����
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En.l'thquakes and Olli e .' EUl'tlt MovementS.-By 
JOHN MILNE, Professor in the Imperia] College of En-
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An attempt is made in this volume to give a 8ystematic 

account of various Earth Movements, comprising Earth­���
hr:

i
i

!�
�th Tremors, Earth Pulsations, and Earth 

'J'he ItClll'.GuRl'd of the Revolu tion.-By EDMUND 
KIRKE, author of " Among the Pines." etc. With 
Portrait of John Sevier and Map. 12mo, cloth. Price 
$1.50. 
A narrative of the adventures of pioneers that first 

crossed the Alleghanies and settled in what is now Ten-�::::'
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hero of the narrative. His career was cm tainly remark­
able, as much so as that of Damel Boone. 

For sale l>y aU bookseller. ; or will be sent by mail, post­paW, on receipt oj pru:e. 
D. APPLETON &. CO,. Pnbllsbers, 

, 1 , 3 & 1) Bo';d !Street, New York. 

SLATE ROOF COVERINGS.--BY JOHN 
Slater. Charaeteristics of good slate, sizes of slate, lay 
ing slate. Contained in :-'Ct}ijNTIFIC AMERICAN SUPPL}j­
Ml£>lT No. 498. Price 10 cents. To be had at this 
office and from all newsdealers. 

CURE �caI DEAF 
PECK'S PATENT IMPROVED CcsmoNED EAlt DRUMS Pedeetlr 
Restore the HeariDC, and perform the work of the natural 
���rs!���J ��!�rttS����h�d�1:ti�c8��it�o��d fo� Ulustrated book with testimoni�ls, FREE. Address orcal l OD F. HISCOX, 853Broadway, New York. M.ention thi�paver. 

Ha!:ITing Grain ,  Coal ,  Sand, C l ay, Tan Bark, Cinders, Ores, Seeds, &c. 
g��gli��. 1 BORDEN, SELLECK & CO. , �Ma��lf'':,rs, i Chicago, I I I. 

I C E  & R E F R I G E RAT I N G Machines. J a r m a n s  ��:�
,nt

y ��:� I1
,Z�FG. 

DRAWING j il lustrated �atalogue 
sent on applICation to 

INSTRUMENTS WM. '1'. COMSTOCK. 
6 Astor Place, 

• New York. 

The AMERICAN INSTITUTE ��!::
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to read character and to manage people, lllay send fOr 
H Institute Circular." 
Fowl er & We l l s  Vo. , 7'1)3 Broadway, New York. 

Addre •• : The Amerloan Writing 
Machine Co., Hartford. Conn.; 

New York Offioe, 237 Broadwa.J. 

'rHERAPE U'J'ICAL EFFECT OF THE 
Internal A dministration of Hot Water in the Treat­
ment of Nervous Jliseases.-By Ambrose L. Ranney, 
M.D. Rules for administration. 'J1he effects of the 
treatment. Theory of the action of hot water. Points 
in its favor. Conclusions. Contained in SCIE::-.;'TIFIC 
AMERICAN SUPPL1�"U;N1', No. 46!J. Price 10 cents. 'ro 
be had at this office and from al l newsdea lers. 

2 to 25 H. P. 

P. O. Box 1 48. 

C�.A.:El.TE:El.·S 
C A S  E N C I N E. 

Warranted equal to any in 
Power and Economy. and Superi ... 
or to all in SimpliCity and Com­
pactness. Gives an Impulse at 
every Revolution. 
Enldne� and I:»lI mps Combined. 

WIlliams & Orton Mf[. CO .. 
S T E R L I N C ,  I LL S .  

SANITARY EXAMINATION OF DRINK-
ing Water.-By Prof. E. R. Angel]. 1'he odor of water 
and how to detect it. Tests and their apP ,ications. 
Nitrates and Nitrites. J-lead and iron. Test for lead. 
'rests for organic matter. A valuable paper. Contained 
in SCIE XT IFIC AMERICA7'l SUPPLEMEN1'. No. 46�. 
Price 10 cent.. To be had at this office and from all 
newsdealers. 

F O R  SAI.E.-'l'he undwided interest in the Davis 
Fire Escape, No. 32;),:�99. rrhe Best and Only Slife Escape 
ever invented. AddreRs U A N I E L  F. HA VI!S, SOO 
Wal n u t  �tree t ,  Easto n ,  l-'a. 

SINKING THROU GH QrICKSAND. 
-A paper by H. W. Hughes, describ,ng the Poetsch 
E�ra1
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SUPPLEMICNT, No. 468. Price 10 cents To be had ta 
this office and from all newsdealers. ------
CIVIL, l\1F:e H A N I C A I. A N D  lUINJNH E N .  

GINEEItIN(; li t t h e  Ren •• " l a e r  I 'o iyteehnic 
Institute,  rl'roy, N . Y. The oldest engineering 
school in America. Next term begins Sept.ember 15th. 
The Register for 1886 contains a list of the graduates for 
the past 61 years. with their positions : also course of 
studv, requirements, ex pen Res, etc. Actdress . D A V I D  M. GREEN E, ])i ,...c(o)'. 

FUEL OF THE F U T U R E.-B Y 
George Wardman. Historical notes on natural gas. 
Duration of the supply of natural gas. The economic �;:;

l

�
tiO

&��:;l���
e
tn s

i
Jf

E

!
t
�

I

���

·

1;:

1�

:�J1�
ta

l��:�

E

� 

M I':NT, No. 497'. Price 10 cents. To be had at this 
office and from a_ll_n_e_w __ sd_e_a_le_r_"_. ________________ _ 

Tile only Real Treatli!iie on the Subject. 
The Windmill as a Prime :Mover, 
Comprehending everything of va1ue relating to Wind­

millB, their Use, Design, Construction, etc. With 
many fine il1ustrations. By A. B. WOLFF • .M.E., Con­
sulting Engineer. 8vo, cloth, . . , $3.00 
M wiled prepaW on the receipt of the price. Address 

M U N N  &. C O . ,  36 1 B roadway, N ew York.  

"-== AND FI NE GRAY IRON AL�O ST EEL JvI-J{T L�LE: CAST I N GS Ff\�CIAL �RNS  
. MJ...I E F INE TINNING JAPA PAiT ... Ii D F IN ISH ING . NN J THOMI\:lEHIGH AVE & AMERICAN ST PHllA � 
THE COPYING PAD.-HOW TO MAKE 
and how to u�e : with an engraving. Practical directions 
how to prepare the gelaUne- pad, ar.d also the aniline ink 
by which the copies are made : how to apply the written 
Jetter to the pad j how to take off copies of the letter. 
Contained in SCIENTIFIC A:11ERICAN SUPPLEMEK'l" No. 
43S. Price ]O cents. For sale at this office and by all 
newsdealers in all parts of the country. 

� New Catalogue of Valuable Papers 
contained in SCIENTIFIC AMERICAN 8UPPI,EMEN'l', sent 
free of charge to any address. 

MUNN & CO • .  361 Broadway. N Y. 

Bl OSCAR R. Gl,EA SON. In addition to ful l  directions 
for Handling ViCiOUS Horses, Breaking Colts, etc., 
the volume compriseR very instructive chapters on 
Teaching Horses ,.Pricks, How to rt1ell the Age of 
Horses. Shoeing, Dis.Pftses, IJadies' EqneHtrianism ; 
also a dissertation on Dogs, How to Teach them, and 
How to Treat their J)is�ases. 

The Law of Field Sports . . . . . .  $1 .00  
A Summary o f  the Rules o f  Law Affecting Ameriean 

Rportsmen. By GEORGF. PUTNAM SMITH. A most 
u8eful amI valuable work. Full of information which 
xlI Sportsmen will be glad always to have at hand. '-' 

The Bridle Bits . . . . . . . . . . . . . . $1 .  00 
A 'J1reatise on  Practical Hor�ernanRhip. By COT.. J .  C. 

BATT}::USBY. A val uable little work on horsf'man­
ship and the horse's mouth, by an accomplished 
horseman and experienced cavalry offieer. 

The Percheron Horse . . . . . . . . . . $1 . 00  
In ATnerica, b y  COl"" M .  C. W}�Ln. I n  France,by CliAULF,S 

DIT HAYS. The history of the Percherons tn .Ame­
rica, theIr increm�ing popularity, and in1�uen('e (In 
the horse stock of the country, are coneifwly trC'fltf'd 
by Col. Weld j while , the history of the breed, its 
origin, systematic improvement, etc. , ar(� treated by 
Mons. ChaR. Du Hays. the mOf't distingnif'lif'ci of 
French authors writiug upon thp horse. Cloth, 121110. 

For sale by a/.l dealeirs or sent post-paid bll the publi' he," 
on receipt of prtce. Our full desc"iptive catalogue on ap� 
plication. 

O. J U D D  CO., 7'1}1 Broa.lway, New YOI·I • •  

WORKSHOP R ECEI PTS. 
For the use of Manufacturers, 'Mechanics, and Scien .. 

tific Amateurs. The befit late collection puJJllshed of 
such a wide variety of information. 

FIURT SERIES.-Bookbinding ; Candles ; Drawing ; 
Electro-MetalJurgy ; }�ngrnving ; Gilding j .Tapans ; Pho­
tography ; Pottery ; Va.rnil'lhing. etc. 450 pagef! . with 
illustrations, . . . . . . . . $2. () 0 

SIWOND Sl�IuES.-Industrial ChemiRtry ; Cements and 
Lutes : Confectionery, E&sences, and ]Jxtrncts ; Dyeing. 
Staining, and Coloring ;  Helatine, G lue, and Si'l:e j Inkb j 
Paper and Paper Making ; I?igments, Paint, and Paint­
ing, etc., . • . , . . . . • $2.00 

THIRD SERTF:8.--Alloys, J"�lectries. ll:namelR and Glazes. 
Glass, Gold. Iron, and Hteel, l�acqners and J�a('qlH'ring, 
J.Jead, I,ubl'icant.s, Mercury. J\ .... iekel . �i1yer, �'in, Yana­
dium. Zinc, etc. 480 pages. 18;� illustrations, . �'.!.OO 

FOUU'l'II SERIES.-Waterproofing ;  Packing and Stor­
ing ; l1Jmbalming and Prel'lerving j I�eather P01iR)H�8 j 
Cooling A ir and 'Vater ; Pllmps and Siphons ; DesIC­
cating ;  Distilling ; Emulsifying ; Evaporating ; Filter­
ing j Percolating and Macerating ; Electrotyping ; Ste­
reotyping ; Bookbinding ; Straw-plaiting ; Musical In­
struments ; Clock and Watch Mending ; Photography, 
etc. • . . • • . . • • • • $�.OO 

tr Send for our complete Catalogue of books, free to 
any address. 

tiT In ordering single volumes, be particular to men­
tion the " series )? wanted. 
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FORE I GN PATEN TS.  
'J'hei l' Cost Uedll ced . 

Tb e expenses attending the procuring of patents in 
most foreign conntries having been considerably re­
duced the ob�t,acle of cost is no l onger in the way of Ii 
large proportion of our inventors patenting their inven .. 
tions abroad 

UA N A J) A .-The cost of a patent in Canada is pven 
less than the cost of a United States patent . and the 
former includes the Provinces of Ontario. Quebf'c, �ew 
Brunswick, Nova Scotia, British Columbia, and Mani­
toba. 

The 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 increns­
ing. 

]� N ( i: JJ i\  Nn.-The new English 1aw which went into 
force on Ja.n. J st. 1885, enab l es parties to secnre patents 
in Great Britain on very modp.rate terms. ABritish pa ... 
tent includ.es England, Scotland, 'Vales, Ireland and the 
Uhannel Islands. Great Britain is the acl\:nowledged 
financial and commercial center of the world .  and her 
goods are sent to every quarter of the globe. A good 
invention is like ly  to realize fl S  much for the paten tee 
ill En,g-land as his Unitpd States patent produces for 
him at hf"TUe. and the small cost now renders it possible 
for almoElt e.very patentee in thi s  country T,O secure a pa .. 
tent in Great Britain ,  where his rights are as well pro .. 
tected as in the United States. 

WI' H E R  Vc)UN'I'RlI(S.-Patents are also obtained 
on very reasonable tcrm� in France. Belgium, Germany. 
Austria, Russia. Italy. Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Austral ia. and the other Brit ish Col onics. 

An experience of FORTY years nas enabled the 
publishers .of 1.'HE SCII�NTIFIG A:\I EIUCAK to estaulish 

competent and trustworthy agencies in all the principal 
foreign countries, and it, has always been their aim to 
have the business of tho1.r clients promptly and proper­
ly done and their interel5cs faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of al1 countries, inclufling the cost' for each . and othe 
information useful to persons contemplating the pro­
curing of patents abroad. may be had on appl ication to CURES 9h�!���N!r��u�DIP. MEN ty, Lost Vigor, Exhausted Vitality, _ ,'c. A TRIAL PACKAGE ot the celebr.t.d MARSTON ROLUS with Sealed Treatise and Testimonials, sent on receipt of 2 .tamps. Manton Remedy 00., 19 Park Plaee. New York. 

O T T O  C A S  E N C I N E  • tbis office. 

TO WEAK MENsutl'eringfrom tbe ef-
fects of youthful er­- rors. early decay, lost 

manhood, etc. I will send a va.lua.ble treatise (sealedl 
�h���a���:�tF��Fdwr!JtR.M�a�s!Ce;n:' 

WEAK, UNDEVELOPED PARTS 
Of the body enlarged and strengthened. Simple, unfailing 
Iclf-u.tment. Ful1e:xpJanation. reference". &:e., sentaealed IJ-. ERIE J4EDIOAL CO •• BUFFALO. N. Y. 

GUARANTEED TO CONSUME 2 5  to '7 5  
P E R  C E N T. LESS GA.S 'rHA.N A N Y 

IS C�UD/l:DII: db CO., 

o'r DER GAS ENGINE 
Per BRA K E·H ORSE POWER 

P H I L A D E L P H I A  a n d  C H I C A C O .  

ROCK BREAKERS AND ORE CRUSHERS. 
We manufacture and supply at short notIce and lowest rates, Stone and Ore Crushers con-

:�
i
��¥g 

w��nr�����i,S1�T�:i������t� ��i���o�����1!fte':s �!���t ��: 
:

r
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�ril:rJ�!�¥rh 

and JUly 20th, 1800. to Mr. S. 1.J. Marsden A II Crushers supplied by us 3,re CODlltructea under the superintendence of Mr. Marsden, who, for the past twenty years, has been connected willi the manufacture of Rinke Crushers in this country and Enllland. 
FARIUU, FO U N I Ht Y ANH lUA C :HINE CO .. 1l'la .. nfr ... , AnlOOllia, Conn. 

COPE1.AND &; BACON. Aae .. , ... New YOl· ... 

Jll IJ N:N & ('0 . . Editors and Pronrietors of TH e SCI­
F.NTIFIC' A M E nTCA!\�, cordial ly invite all persons desiring 
any information re ative to patents, or the registry of 
trade-marks. in this country or abroad. t.o cal! at their 
offices. R61 Broadway. Examination of inventions, con­
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address. M UN N  & C O . ,  
Publishers find Patent Solicitors, 

361 Broadway, New York. 
BRANCH OFFJCES : No. 622 and 624 �' R1 reet, Pacitlc 

Bnildlog, r.ear 'lth Stroot, Washington, n. C. 
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Insid� Page, each insertion - • •  7.li cents a line. 
Back Page , each ' i nsertion - - - 8 1 .00 a line. 

The above are charges per agate lme-about eight 
words per.line. This ,notice. shows the width of the line, 
aod _ is set in agate type. Engr�vings may head adver­
tisements at the same rate per agate line, by measure­
ment, as the letter ·press. Advertisements must be 
received at publication office as early as Thursday morn­
ing to appear in next issue. 

''ij 
A PLAIN BRACE, A RATCHET BRACE, 

A DRILL BRACE, ALL IN ONE. 
Material, Style, Finish, Durability, in 

all respects this Brace is warranted to be 
the hest in any market. Sent by mail, 
postage paid by us o n  receipt of $3.00. 
Most Hardware dealers will furnish it al 
the same price. MILLERS FALLS CO., 
No. 74 Chamber St., New York. 

To Business Men. 
The value o f  the SCIENTIFIC AMEllCAN as an adver­

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo­
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news­
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent inlluence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications In which you decide it is 
for your interest to advertise. This is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a smull circulation th'l.n is allow .. 
ed 011 the 'SCIENTIF�C AMERICAN. 

l"or rates see top of fir8t column of this page, or ad-
dress 

MUNN & C O . ,  Puhlish ers, 

361 BI'oadway, New Y OI·I,. 

FmE A!ID WATElI-l'ROO1' BUILDING FELT, 
FIRE-PROOF PAINTS, STEAM PACKINGS. BOILER 

COVERINGS. ETO. 
Samples and descriptive Price List free hy mail. 

H. W, JOHNS 1oI'!"1l: CO., S7 101AIDEN LANE, N. Y • 
CHTCAGO. PHILADELPHIA. LONDON. 

LIGHTNING RODS. -DESCRIPT ION OF 

ftcW::¥h�
n
ljfr�:�:ls 

a
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d 
d�YVitf:· ll:a��:t'1i:ginf��: 

With 6 figures. Contained in SCmNTII!I C  AMERICAN 
SUPPLKMENT, No. ;)�;) Price 10 cents. To be had at 
this office and from all newsdealers. ---

WITHERBY, RUGG &; RICHA RDSON . Manufacturers 
of Patent Wood Working Machinery of every descrip­
tion. Facilities unsurpassed. Shop formerly occupied 
bv R. Ball &; Co .. Worcester, MaRS. Send for Catalogue. 

POIN'I'ERS for Users of Sfeam Pnm ps. 
Van Duzen's Pat.lI t Steam Pnmp 1 Hot or Col:1. I Is Can Pump 

��tlrgM'.;'J'i':t�': 5 Efficient. 

w!l��:g r�:ai�� !o
a
t;�ugy:'BeIJ��:�� 

assume no risks. as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors. etc. , made of Iron . 
fali':�����:.s i�Rt�d:°'t� g:.ili� .'1;�� I 

Sampl es Free if yoa melltion " Scientific A merican." 

DULY 1 0, 1 886. 

THE AMEnI�AN �ELL TELErH�NE ��. 
95 M I LK ST. ,  BOSTON ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186, 787. 

The transmission of Speech by all known 
forms of Electric Speakin g Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual nser of telephones not furnish­
ed by it or its l icensees responsible for such 
unlawful use, afid all the consequences 
thereof, and liable to suit th!:'refor. 

R U B B E R B E L  !!!Er�R K�S�CK I NC, H OS E , 
COMMON SENSE CHAIRS SETTEES R. u ::a  ::a El .R.  G- 0 0 D S , And Rockers. ' Strong, durabi:' 

FOR 
ME C H A N I C A L AND M A NU FAC TU R I N G  P U R PO S E S. 

The LOl'llest and Most Extensive Manufacturel's in A m erica. 

T H E  OUTTA P E R C H A  AND  R U B B E R  M FO .  CO ., 
New YOl"k, Chicago. San Francisco, TOl·onto. 

Rellecti n g  Telescopes, Equatorial Mountings, etc. 
Reasonable prices. W. Gardam & Sons, 96 J obn St., N. Y. 

The Hercules sells on its mer­
its. Whoever tries, buys it. Send 
us a trial order. 

MADE ONLY BY 
PAO E BELTI N O  CO. ,  

CO N CO R D , N .  H .  
Branches : Boston, New York • ... l�:e. •. St. Lonis, Chicago, Cincinnati, 

""'Ifl...�V� K��.t f���e��til��':;\���iJ.
a. 

Colnmbia BICycles and Tricycles, 
MANY IMPltOVEMENTS 

FOR 18S6. 

New Spring Catalogne Sent Free. 

The POPEillFG. CO. ,597 Washington 8t., Boston 

ance of venti lation. The vitiation of aIr that is constant-lii.i�ii�������� V E N 'r I L A T I O N.-GREAT IMPORT-

r.EA T HER B E LTING Ii;.. ������),h!� ��
a
l�tS. PI��'i:'iir.a���

s
{,i;';.�f,t�li'{�� best and most reliable Belt artIllcial means. Contained in SCIENTIFIC AMERICAN ever introduced. Made by SUPPLEMENT, No. ��;). PrIce 10 cents. To be had at 

C. A . S U H I E R EN & CO. thts office and from all newsdealers. 
47 Fer'St�:ci't;'B';'trri':k ; 416 ' ---------------______ _ 

Andrews' Off ice a. Bank Dasks 
T h e  finest work in the U. S. ; kiln dried lumber. All work guaranteed. 

OPERA CHAIRS, School Desks, Globes. 
A.B.Andrews &CO. l�5B�:��:r.·N:;,��: 

E VOLUTI ON ; THE LATEST AD-
vances of the Doctrine of Evolutien. By E. (" Cope nnd' 
W. H .  Ballou.-Present status of the theory . .  Mr. 
Darwin's views. .8e2innings of structures and origin of 
��D:.
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PLEMENT, No. ;)�7'. Price 10 cents. To be had at this 
office and from all newsdealers. 

I NTERNAT IONAL I NSTITUTE FOR 
Liq��A�8R,g"!!>w�J.l!�YO�as

. 

R�FORr;' .yOU BUY A BICYCLE 
send stamp to A. W. C U M P, 
h i o ,  for large Illustrated .Price 

and SECOND-HAND MACHINES. 7.�������n���'�, BICYCLES taken in exchange. � red a n d  N i c k e l  P l ated. 

�J1llTIl1lIilllIDillI1ID�) CARY & M O EN � 
0TEEL WIRE Of�D£SCR'PTION @..!c:p � 
234 W. 29 ST. EV£RY &STEELSPRINGS. NEWYORK CITY 

VOLNEY W. MASON & CO., 
FRlGTION PULLEYS GLUTGHES au[ ELEVATORS 

PRO V U) E N CE. It. I. 

A N ew D ri l l  C h uck. 

and comfortable. No light, 
trashy stuff, but good, honest, 
home comforts. Special dis­
count to clergymen. Send 
�\�mdLl1'R,

cait6�t�lie�0 J,;o�: daga Co., New Y Q!"k. 
I hereby cautio'll all persons 

before buying to 8e. that my 
Dame is stamped on the cbair. 

If the chair is not so stamped 

� dttdifi, T!mtricau 
FOR 1 886. 

The Most Popnlar Seientifie Paper in the World. 

O n l y  $ 8 . 0 0  a Year, inc l tt dina: Postage. Weekly 
a� N u mbers a Y ear. 

This widely circulated and splendidly mastrated 
paper Is published weekly. Every number contains six­
teen pages of useful information and a large number of 
original engravings of new Invelltlons and discoveries, 
representing Engineering Works, steam Machinery 
New Inventions, Novelties in MechaniCS, Manufuctures, 
Chemistry, J.:lectricity Telegrapby. Photography, Archi­
tecture, Agriculture, Horticulture, Natural IIlstory, etc. 

A II  C l asses of Iteaders find In the SCIENTIFIC 
AMERIOAN a popular resume of the hest scientific in· 
formation of the day; and it Is the aim of the publishers · 
to l'resent it in an attractive form, avoiding as much as 
possible abstruse terms. 'ro every intelligent mind, 
this journal aJl'ords a constant snpply of instructive 
reading. It is promotive of knowled!!e and progress in 
every community where it circultl.tes. 

Tel"ms of Suhscl" iption .-One copy of the SCIEN­
TIFIC AMERICAN will be sent for olle llea.......02 numbers­
postage prepaid, to any subscriber in the UnIted States 
or Canada, on receIpt of thl'ee doUal's by the pub­
lishers ; six months, $1.50 ; three months, $1.00. 

C l uhs,-One extra copy of the SCIENTIFIC AMERl:­
CAN will be supplied gratis for everll club Of jive subscf"IbJrs 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Mon"y carefully placed inside 
of envelopes, securely sealed, and correctly a(Jdressed. 
seldom goes astray, but is at the sender's risk. Ad­
dress al l letters and make all orders, drafts, etc., pay· 
able to 

lMC'O'NN &. CO • •  
36 1 B ro a d way N ew York. 

'Z' :E3l: E  

Sizes. Prices from $7 to �5. Capacities from 100 to I 
20,000 gallons per hour. State for what purpose wanted -------------------'--
and send \l'x �at.l'i�li�f �P.'io'fi�: C incin nati , O . 

T H E  H A R T FO R D. 
No. 1 holds 0 to J.i! in. Price, $7 .00. 
No. 2 holds 0 to %: in. Price, $S.OO. 

Sc ientific Amer ican Supp lement. 
This Is a separate and distinct publication from 

THE SCIENTIFIO AMERICAN, but is uniform therewith 
in Bize, every number containing sixteen large pages. 
THE SCI ICNT IFIC AMERICAN SUPPLEMENT Is published 
weekly, ftnd includeB a very wide range of contents. It 
presents the most recent papers by eminent writers in 
aU the prinaipal departments of Science and the 

REMOVAL OF S EWAGE.--RY W. H. 
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CAN SUPPLEMlllNT, No. i"i�7'. Price 10 cent. To be had 
at this office and from an newsdealers. "IIV 11/1:_ .A.. JE3L .a. :R. :EI.  XS. 
I'rovldcnce, n. l .  ( I'nrk St . )  Six minutes' walkWest iromstation. 

Orhrlnal and Ou ly IInil del" "I t h e  

H A R R I S - C O R L I S S  E N C I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
S e n d  fo r oOPY E n g i n e e r ' s  a n d  Steam U ser's 

M a n u a l .  By ... . W. H I l i ,  M . E .  Prlce S I . 2 5 .  IIBNTION THIS P APBB. 

PAT E N T S .' 
MESSRS. MUNN &; CO., in connection with the publi­

catIon of the SCIENTIFIC AnlERICAN, continue to ex­
amine improvements, Rnd to act as Solieitors of Patents 
for Inventors. 

In this line of business they have had fmll one year,' 
�e, and now have unequalet:l faciliUes for the 
preparation of Patent Drawings, SpeCifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Muon & 
Co. also attend to the preparatiou of Caveats, Copyrights 
for Books, Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is dOlW with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con­
taining full Information about Patents and how to pro­
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Rnissues, Infringements, As .. 
signments, Rejected Cases, Hints on the Sale of Pa­
tents, etc. 

We also send, free of charge, a SynopSIS of Foreign Pa· 
tent Laws, showing the CORt and method of securing 
patents in all the principal countries of the world. 

MlINN &; CO., Solicitor. of Patent_, 

361 Broadway, New York. 
BRANCH OFFICES.:·-No. 622 and 624 F Street, Pa­. Ollio Building, near 7th Street. Washington, D. C. 

Mention this papa... 

II1r It ca1lhWt b. wcelled. Ad iress 
T H E  CUS H M A N C H U C K  C O "  

H al·tford , Conn. 
Or any dealer in machinists' Tools. 

T H E  I M P R OV E D  

Rider Hot Air Pnmvin[ En[ine 
For City or Couutry Residences, I M i n e ra l La n d s  P rospected I Useful Arts, embracing Biology, Geclogy, Mineralogy, 

Arte.ian Wells Bored. Superior Stationary En- Natural History. Geolotraphy, A rchreology. Astronomy, 
gines, specially adapted to ElectriC Ught purposes. . Chemistry, ElectriCity, Light. Heat, M echanical Engi-Built by PA. DIAMOND DRILL CO., Birdsboro, Pa. neerlng, Steam and Railway Engineering, M lning, 

Burns Coal, Wood, or Gas. Safe, Simple' 
Durable. 3 , 0 0 0  in use. Send for 

Illustrated Catalogue " A. ' 

SAYER & CO" 37  Dey 81. New York. 
Telegraph and Electrical 

Medical Batt§I!l�fe!t!�'odeIs, Experi-
mental Work, and line brass castings. Send for 
oatalogue C. E • .JONE8 & BKO. (Jinei noati, o. h iB important to us that you m.ent\on this paper. 

MENTA I... CONTAGION IN INEBRIE-ty; an Intere sting psychological study.-By T . .D. 
Crothers, M.D.  Contained in �(,IEN'.r:fF IC  AMER ICAN 
SUPPJ,EMENT, No. 47'4. Price to  cents. To. be hud at 
this office and from all newsdealers. The same number 
g�nlr��t�l �E�'j{'U��s 1h��!u�oR;,'?� ����:

o
p
ert

y It PATE N T  " J AC K E T  KETT L E S , 
Plain or Porcelain Lined. Tetlted to 100 lb. 
pressure. Send fot Lists. 

HAND, BURR & CO., , . 614 and 616 Market flt., Philadelphia, Pa. 

.A.. P.A..::I:R. OPFER. . 
If you will put a JENK INS BROS. VALVE on the worst place you can find, where you 

cannot. keep other Valves tight, and If it is not perfectly tight or does not hold Steam, OilS, Acids. 
or other fiuids longer than any other Valve, you may return it, and your money will be refnnded 

To avoid imposition , see that valves al'e stamped " Jenkins Bros.'" 

J E N KI N S  B R O S . ,  
,. 1  Johu St., New York. 1 3  So. )fourth S t  . . Phila. 7'9 K i lby 1St., 1J0ston .  

H Y D R A U L IC F L A N G E D  HE A D S, 
OF IRON OR STEEL, FOR BOILER AND TANK MAKERS. 

U n e q u a.l e d  fo r S t r e ngth a. n d  Unifo r m i t y . 
THE DICKSON· MANUFACTUR1 NG CO. 

B C�.AN"T0 1V, P.A. 
96 I.ake IStreet, Chicago, I)' Ol iver Street, Boston • 1 1 �  I,lberty Street, New York. 

Ship Building, Marine Engineering, Photogrnphy, 
Technology, Manufacturing Industries, Sanitary En­
gineering, Agriculture, Horticulture, DomestiC Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable informatl!,ll pertajnlng to these' and allied 
snbjeats is given, the whole profusely Illustrated with 
engravings. 

Th. most imp"t"timt Enaineerinu Works, MechanIsms, 
and Manufactures at home and abroad are represented 
Rnd described in tbe SUPPI,EMENT. 

Price for the SUPPLEMENT for the United States and 
Callada, $5.00 a year, or one copy of the SCIENTIFIC AlIl­
EitICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

MUNN & Co . . 3 6 1  Broadway, N. Y., 
Pllblishers SCIENTIFlC AMEItICAN. 

'1'0 J'm'eiern lS" hscI·ibe .. s.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub­
scribers in Great Britain. lndl&, Australia, and all other 
British colonies ; to France, Austria, Belgtum, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexi<!o; and all States of Central and South Amerip-R. 
Terms, when sent to foreign countries, Canada excepted. 
$4, gol:l., for SCIENTIFIC AMERICAN, one year ; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This Includes pcstag;e, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 

PRINTING INKS. 
THE " Scientific American " is printed with CHAS. 

ENEU JOHNSON & CO. 'S INK. Tent.h and Lorn 
bard Sts., Phils., and 47 Rose St., opp. Duane St" N. Y; 
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