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THE WEISS SYSTEM OF STREET CAR MOTORS. 

It now seems to be only a question of time as to when 
the use of horses for drawing stree� cars will be aban
doned, at all events in our cities. The Third Avenue 
line of this city for several years past has been ex
perimenting with cable traction, and it is just' an
nounced that it proposes adopting it for the greater 

,part of the line. In Philadelphia, cable traction is 
in successful operation, and electricity is being tried. 
Cable traction involves the expenditure of a very large 
additional capital beyond what is required for rails, 
cars, and ordinary equipment. 

For this and other reasons, the processes that, on 
'general principles, should be considered the most ad
vanced are those dependent on electricity as the 
motive power. It is satisfactory to note tha,tthey are 
gradually obtaining a foothold. They lUay be divided 

1. The Battery. 2. The Driver. 
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into three types. In one, an overhead wire is needed; that all the cars could not ascend the grade together. 
in another. an underground wire or third rail is, used Against storage battery systems the objection is made 
to carry the current; in the third system, storage bat- that the very heavy batteries have to be carried with 
teries are employed. Each system has its good and bad the cars, and so increase the dead weight. 
points, to which only brief reference need be made here. The system we i1lilstratfl in this issue is one whose 
Occupants of streets through which the cars pass ob- distinguishing peculiarity is adapted to any of the three 
ject very strongly to the appearance of the line of poles. typical methods of supplying electricity. It is here 
This point was so strongly urged in one recent instance shown as applied to a car of the Jersey City and Bergen 
as to cause the abandonment of electricity by a car line, which is driven by accumulators. In applying it 
company in a city near New York. In favor of the a special study has naturally been made of the battery 
storage battery system, as opposed to both of the other system, and in all its features the car represents the re
ones, is to be cited the feature that each car carries its suIts of lUuch thought, which results are to be still the 
own power. In case of an accumulation of cars u pon subjects of modification, if on trial any change seems 
a heavy grade, this might be of importance. It is desirable. 
quite conceivable that by this occurrence so great a I Under the seats on th

,
e sides of the ca

,
r the battery is 

demand for power might be made upon the station, kept. It consists of sixty cells of the Julien battery, 
where electricity was supplied by a transit wire or rail, (ConUnued on p. 30S.) 

3. Interior of the Car. 4. Dynamo and Battery Connection. 5. Friction�( Privipg Gear. 
THE WEISS ELECTRIC STREET CAR AND THE WEISS SYSTEM AS APPLIED IN JERSEY CITY, N. J. 
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THE RICH: COAL FIELDS OF COLORADO. 

Prof; Newberry, of Columbia College, at a meeting 
of the New York Aca.demy of Sciences, October 81, gave 
an enthusiastic description of some exceedingly rich 
coal fields in western Colorado. He exhibited speci
mens of coal that he had taken from various veins there 
but a few weeks ago, equal to any mined anywhere in the 
world, some of it showing only three per cent of ash and 
one-half of one per cent of sulphur. Some of the coals 
were anthracite and others bituminous, with an abun
dance of excellent coking coals, portions of some veins 
j ust as found comparing favorably with the best Con
nellsville coke. 

One of the veins he described as 18 feet thick of solid 
coal, with numerous other veins of 14, 10,8, and 6 feet 
thickness. Three railways are now approaching this 
wonderfully rich coal field, and, notwithstanding the 
great difficulties attending freight transportation in so 
mountainous a region, its almost exhaustless stores of 
the best of fuel will soon be furnished in abundance for 
that large section of almost treeless country just &Mt 
of the foothills of the Rocky Mountains, from Dakota 
to Texas. 

... ,. 
BOOK8 FOR THE INSANE IN ASYLUMS. 

From Georgia a very touching appeal has reached us. 
The State Lunatic Asylu m  at Milledgeville has within 
its walls between twelve and fifteen hundred patients. 
Many of them are not only well able to read in spite of 
their mental infirmity, but really need and crave some 
such literary exercise. A hall within the institution is 
fitted up for a library, but there are no books. To 
supply this pressing need, contributions of any kind, 
old books, magazines, periodicals, and the like, are 
solicited. We trust that many will respond to the dec 
mand, directing their contributions to the superintend
ent, Dr. T. O. Powell. 

We notice the above mentioned appeal not only for 
its own sake, but because it seems to us the index of 
what is probably one of the great needs of our country. 
All through it are large insane asylums, but in how 
many of them is there any certainty that a sufficient 
library is provided for the inmates? No class would 
seem so open to benefit from literature as the insane. 
The majority are mon'Omaniacs, or at least possess a 
part of their understanding. They emphatically re
quire to be taken out of themselves. The error many 
sane people make is to depend too much on reading 
and too little on thought. The reverse may be made 
an aphorism for the insane, as they certainly brood or 
think too much . 

It would appear that an opening for a most beneficent 
charity might be found in this direction. The asylums 
of the country should be investigated, and the extent 
of their libraries determined, and efforts made to sup
ply their deficiencies. Every house has in it some un
used books that idly fill the shelves, and whieh having 
been read once are never again opened. These could 
find no more useful destination than the one suggested. 
Many periodicals accumulate, to be ultimately de· 
stroyed. All such we are sure would be gladly re
ceived by the superintendents of the insane asylums. 

So much is now done by organized charity that the 
suggestion -of a new field for work will undoubtedly 
find many willing to assist in it. The question of the 
character of the books might safely be left to those in 
charge of each asylum. Even if the indisctiininate use 
of books were permitted, then for one patient who 
would be excited or injured by some work fostering or 
increasing his delusion, probably hundreds would be 
benefited. If ill effects were feared, the books could 
be examined and weeded out before being sent. 

It is clear that a need exists, and that it is one 
which can be easily supplied. We hope soon to ·re
ceive evidence that work is doing in this field. 

•• e, • 

THE AJrIElUCAN INSTITUTE EXB:mITIOlf. 

The Am,erican Institute exhibition in this city is now 
at its best. In general it is fully up to the standard of 
former years, and in some respects it is far in advance. 
The electrical display is especially noteworthy. A large 
number of dynamos and electric motors are shown in 
operation. The halls are illuminated by electric light 
exclusively. The arc lights, 100 in number, within and 
without the building, are operated by four Ball uni
polar dynamos, driven by a smooth running high speed 
engine made by the Ball  Engine Co. , of Erie, pa.. 

Two No. 16 400 ampere Edison dynamos are ex
hibited, one being used for incandeecent lights, and the 
other for supplying current to motors. One of the 
Edison machines is driven by the well known Arming
ton &. Sims high speed engine, the power being com
municated from the engine to the dynamo by a leather 
link belt. This belt hugs the pulleys closely, and en
velops much more of their peripheries than does the 
ordinary belt. The other Edison dynamo is driven by 
a Straight Line engine, which seems to do its work 
quietly and with great ease. 

The Mather Electric Co. , of Hartford, Conn., exhibit 
a 500 light dynamo, driven by a Trenton high speed 
engi�e, made by the Phamix Iron· Co. , of Trenton, N. J. 

This dynamo supplies a current to 500 incandescent 
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la.mps. Another 250 light machine of the I:lame make 
takes its power from the line shaft of the exhibition 
building, and supplies a current for running varieus 
electric motors. A 50 light dynamo of the same make 
furnishes a current for the" C. & C." motors. 

The·Oerlikon Machine Works, of Switzerland, exltibit 
a compact, efficient dynamo, running incandescent and 
arc tamps in the same circuit. It has a capacity of 120 
incandescent lamps and 12 arc lamps. 

The Mutual Electric Manufacturing Co. , of Brooklyn, 
exhibit the Knowles system of electric lighting, in 
which the dynamo supplies a current to arc and incan· 
descent lamps, and also to motors upon the same cir· 
cuit. The feature of the dynamo which renders this 
possible consists of a very sensitive regulator, which is 
capable of quickly shifting the current according to 
the elect.ric load. This dynamo is driven by a Hill 
clutch and pulley on a line shaft. 

A feature of electric lighting which has often been dis
cussed, but never practically realized until now, is that 
of economically producing steady incandescent electric 
lights through the agency of the dynamo by power de
rived from a gas engine. Otis Brothers & Co., of New 
York, exhibit a 4 h. p. Baldwin gas engine, which drives 
a United States dynamo, and furnishes a current to 
thirty-two 16 candle power incandescent lamps. The 
engine, consuming ao ft. of gas per h. p. per hour, 
makes the expenditure of gas for the production of 16 
candle power 8%; ft. , whereas a 15 candle gas light re
quires 5 ft. of ·gas per hour. The lights are readily 
maintained at a high incandescence, and are absolutely 
steady. To show the possibilitiet! of electric illumina
tion by means of a gas engine, the dynamo driven by 
the Baldwin engine is connected with a Julien storage 
battery when not furnishing a current directly to the 
lamps. The storage batte'ry requires about five hours 
for charging, and will maintain 52 lamps for abont 
three hours, thus making it possible to furnish 84 lights 
with a single 4 h. p. engine. 

The gas engine exhibit of the present year excels that 
of any previous year, both as regards the number shown 
and the variety and quality of the engines. Messrs. 
A. C. Mannitlg & Co. , agents for the Otto engine in this 
city, exhibit a 10 h. p. engine running idle, 807 h. p. engine 
running arc lights, two 4 h. p., one 2 h. p., and one 1 
h. 'p. engine. The 7 h. p. engine drives a Waterhouse 
dynamo, which supplies a current to 8 arc la.mps. The 
Clerk gas engine is in place, but not in operation. The 
Charter gas engine is also in place, and is occasionally 
in operation. 

The Economic Gas Engine Company have an exhibit 
of six small engines, ranging between 1 lllan power and 
1 h. p. These little engines are extensively used in 
and about New York for pumping water for household 
purposes and for running light machinery. They are 
exceedingly simple and well adapted for any use re
quiring not more than 1 h. p. 

Undoubtedly the greatest novelty exhibited this year 
is that of the electric welding of metals. This new art 
of electric welding is one discovered by Prof. Elihu 
Thomson, of Lynn, Mass. The invention is under the 
control of the Thomson Electric Welding Company, of 
Lynn, Mass. The welding is accomplished by sending 
a very heavy current of electricity through the bars of 
metal to be joined by welding, the resistance offered 
by the comparatively imperfect contact between the 
abutting surfaces serving to create a temperature suf
ficiently high for the purpose. As the contact surfaces 
soften under the great heat, they are forced together, 
aud the heat extends to the ·contiguous surfaces until 
the adjoining ends are in perfect contact and the union 
of the metal is complete. 

In the exhibit the current is furnished by a Thomson
Houston alternating current dynamo of high voltage, 
and this current is reduced to low voltage and large 
quantity by a transformer consisting of a primary and 
.secondary coil and a magnetic core. The primary wire 
in this case, unlike an ordinary induction coil, is small 
and long, while the secondary conductor is very large 
and short. The terminals of the secondary conductor are 
connected with the clamp by which the materili.l to ue 
operated upon is held in position for welding. There 
seems to be no limit to the possibilities of this process. 
All of the metals, so far as known, may be successfully 
welded by the electric current. No exception is made 
of aluminum or cast iron. Wrought iron, steel, brass, 
and copper are readily united, the joint being generally 
stronger than the other portions of the metal. Unlike 
metals are also successfully welded-iron and steel, 
brass and iron, and brass and German silver are exam
ples. 

Among electric motors in operation will be found the 
Daft motor, driving a street car, another applied di
rectly to a Sturtevant blower, another operating an 
elevator. The Sprague Electric Company show a mo
tor running a band saw, another running a printing 
press, another driving a large blower. This company 
also exhibit a railroad car having the electric motor 
attached. The" C. & C." Electric Motor Co. exhibit 
a large number of their motors of different sizes, do
iDg various kinds of. work-running sewing machines, 
blowing organs, operating ventilating and cooling 
fans. ete. 
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The historical exhibit of the New York Electrical 

Society includes :Franklin's original frictional electric 
machine, one of Morse's early telegraph instruments, 
Moses G. Farmer's original self-exciting dynamo, first 
exhibited by the inventor in 1872, a Saxton's magneto
electric machine, which was exhibited at the British 
Association in 1833, and a great variety of telephones 
and other electrical devices too numerous to mention. 

James W. Queen & Co., of Philadelphia, have a very 
creditable exhibit of fine electrical instruments, many 
of them of quite recent invention. Among them we 
find Hartmann & Braun's Siemens' universal galvano
meter, Weideman's refiecting galvanometer having a 
Siemens bell magnet, Kohlrausch's Wheatstone bridge 
made by Hartmann & Braun, also a rheostat gradu
ated to the new ohm, a variety of Deprez-Carpen
tier's ammeters and voltmeters, a Sir William Thom
son's refiecting galvanometer made by Elliott Brothers, 
London, a variety of Ayrton & Perry's measuring in
struments, a Charles Siemens' half meter bridge, and 
many other modern electrical instruments. 

The Writing Telegraph Co. exhibit one of their in
struments, which attracts a great deal of attention,· the 
pen of the receiving machine which writes without any 
appareut controlling power being. the center of at
traction. 

In no branch of the electrical department is the pro
gress of electrical science better shown than in the 
various exhibits of electrical conductors. Among these 
we mention the exhibits of the Scoville Manufacturing 
Co., the Washburn & Moen Manufacturing Co., and 
Holmes, Booth & Hayden Co., which include every 
variety of plain and insulated wires. Also the exhibits 
of the Okonite Co., the Bishop Gutta Percha Co., and 
Day, comprising cables for aerial, marine, underground, 
telephone, telegraph, and electric light lines. 

• 4., � 
Lumlooos Orgaos 01" ao IDlItlct. 

Dr. Dubois has investigated the light-emitting organs 
of the cucuyo, or Pyrophorus noctilucus. They are 
three in number-two prothoracic and one ventral. 
The prothoracic plates give a good illumination in 
front, laterally, and above, and serve when the insect 
walks in the dark; when it flies or swims, its fine ab
'dominal lantern is unmasked, throwing downward an 
1ntense light with much greater range. The insect 
seems to be guided by its own light. If the prothoracic 
b.pparatus is quenched on one side with a little black 

·wax, the cucuyo walks in a curve, turning toward the 
8ide of the light. If both sides are quenched, it walks 
hesitatingly and irregularly, feeling the ground with its 
flJltennlll, and soon stops. The light gives a pretty long 
spectrum, from the red to the first blue rays, is more 
green than the light of Lampyris noctiluca, and is 
capable of photography, but does not develop chloro
phyl. No distinct electric action could be traced to 
the organs. The luminosity does not depend upon 
oxygen, for it is the same in pure oxygen, in air, in pres-

· Bures under one atmosphere, and in compound oxygen. 
· The organs are still brilliant when separated from the 
body, but the power of emission appears to depend 

· upon a supply of water, and it is recoverable, after 
thorough drying, upon putting the organs again in 
water. Dr. Dubois found that the photogenic sub
stance is an albuminoid, soluble in water and coagu
lable with heat, it entering into contac't with another 
substance of the diastase group. Part of the energy 
liberated appears as light. 

• I.' • 
A.tmospherlc Electricity. 

Prof. L. Weber, of Breslau, read a paper before the 
British Association, on "Observations of Atmospheric 
Electricity." Prof. Weber said that the increase of po
tential seemed to be a linear function of the height; 
but the presence of dust in the air disturbed this re
lation. The earth represents a surface of equipoten
tial, and the other surfaces of equipotential are parall�l, 
but come "loser together above the mountain tops. 

Prof. Schusttlr said that, granting that the earth has 
a given potential at any moment, the convection cur
rents in the air would tend to reduce this, or to equal
ize the potential within the earth itself. 

Prof. Everett remarked that wherever electricity is 
carried down by raindrops, an inequality of potential 
will be caused; and evaporation would also Qause in
equalities. 

Prof. Rowland said that observations had been made 
during the last four years at his laboratory by the U. 
S. signal service. He did not see how the raindrops 
could disturb the distribution of potential much. If 
the earth is electrified, most of the electricity would be on the outside of the atmosphere. He therefore looks 
for some. other theory, and has given one in the Phil
Mag.; viz., that the earth would naturally be uniformly 
electrified if it were not for currents of air in the upper 
atmosphere, which will carry the electricity of the at
mosphere toward the poles, making auroras there. At 
the equator. therefore, a space must be left which has 
to 'be filled up with electricity, and this takes place by 
thunder storms. Accordingly, there is-a:circulation of 
electricity. In this connection it is to be remembered 
that thunder. storms are ,most common about the 
equator. 

5 

WrI&loc an4 DrawIDc 00 GI.... solving white sugar in Gold water is the best medium. 
ll'ine ground, glass is nearly as easy to work upon Such a film, when perfectly dry, presents too hard and 

with pen and pencil as note paper. Such glass as is polished a surface for the lead pencil. By breathing 
used for the focusing screens of cameras is suitable for on it the sugar becomes softer, and it then takes the 
this purpose. The roughness of the surface prevents· to lead perfectly. There is, however, some danger of over
some extent the spreading of the ink, and by the latter doing the softening process, the result of which is that 
being absorbed, as it were, into the minute depressions, the lead point sinks into the fllm and causes a furrow 
we obtain blacker lines than we should get on smooth instead of a clear line on the surface. So for the lead 
glass. Water colors can be easily applied with a brush. pencil I prefer to use white and brown sugar in equal 
It is best to mix them with a weak solution of sugar or parts, dissolved in cold water. This sirup may be 
gurn, and to prepare the glass for the colors by a pre- spread, on the glass either by pouring or with.a brush, 
Iiminary rub with a cloth made damp with the same and the fllm may be quickly dried by heating the glass 
fluid. After the writing is completed, the appearance plate. But there is a better way of applying an even 
of plain, unground glass may be .produced by varnish- film of sugar to glass. Thin sirup has the curious pro
ing it. Negative varnish, coniaining shellac, will do perty.of being mixable with methylated spirits without 
very well, or Canada balsam, thinned with benzole, causing the precipitation that occurs when gelatine or 
may be used. The latter will take some hours to dry, gum arabic is so treated. Thus we can add sirup to 
during which it should be carefully protected from alcohol and coat a hot glass plate exactly as if we were 
dust. using negative varnish. The film will be dry in a minute 

Matt 'Damiah may be used to impart an artificial or so, and if the glass is perfectly clean the sugar will be 
grained surface to smooth glass. It is easily made by equal in thickness throughout. It is best to mix the 
dissolving ninety grains of gum sanqarac and twenty thin sirup with alcohol in equal proportions and to use 
grains of gum mastic in two ounces of ether, to which it at once. If left at rest for some days a portion of the 
is added benzole, the amount of which may vary from sugar is deposited in crystals on the sides of the contain
half an ounce to one and a half ounces, according to ing bottle, and the mixture does not then produce so 
the fineness of the matt required. This fluid is applied even a film as at first. The glass should be made quite 
by pouring it on the cold plate. As soon as the varnish hot before pouring on the fluid, to secure the best result. 
has set, the glass may be heated to insure a firm and . Sugar dissolved in water does not act exactly as a 
even grain. Upon this surface, writing with a pen.or salt would do. The latter usually dissolves to a cer
pencil can be easily executed when dry. A sirup or gum tain extent in cold water, and to a greater extent in 
arabic solution ma,y be applied with a brush to. restore boiling water. When the water cools, a portion of the 
the appearance of unground glass. As sandarac, the salt is precipitated. White sugar, so far, does the sawe. 
chief constituent of matt varnish, is soluble in methyl- If a solution of salt in cold water is allowed to evap
ated spirits, we cannot use collodion or shellac varnish orate slowly, the salt is gradually thrown down in crys
to impart transparency. So we are obliged to adopt a tals, but sugar so treated does not crystallize. It. be
water solution. such as sirup, as a protection for lead comes of a thick, pasty consistence and drillS eventually 
pencil work, while in the case of ink Canada balsam as transparent as glass and with the same polished 
may be used. surface. So we can use sirup as a varnish, but salt 

Resin is one of the substances that enable us to work we cannot. 
with a plumbago point upon a smooth surface. A thin A great advantage of the sirup foundation in wl'it
film of the gum is easily produced from a solution of it ing on glass is that a shellac or mastic varnish can be 
in turpentine or benzole, in the same way as gnm dam- applied as a protection against damp without the 
mar is used, and resin being of a brittle nature, a little slightest fear of disturbing the design. We have seen 
caoutchouc added to this solution will be an improve- that a resin film dissolves if varnished. A gum dam
ment. Resin is remarkable in its way, for it dissolves mar film resists a spirit varnish better, but a pen and 
in methylated spirits as well as in turpentine. The ink sketch thereon becomes wofully faint and atten
former solvent (or spirits of wine) is the best for our uated. I presume that the sugary ink becomes softt'ned 
purpose, as it contains no grease; and as Canada under the hot varnish and shrinks up, so that the 
balsam, thinned with benzole, is also mixable with lines become finer. A similar sketch on a sugar basis 
spirits of wine, a very small quantity of it may be added is unaffected during the varnishing process.-Albert 
to the resin solution, to impart the requisite toughness Wm. Scott, in The British Jou1'nal of Photog1'aphy. 
and adhering power. A plain glass coated with this ••• I .. 
medium can be worked upon with pen and pencil, but Blog Splnol .. &,. 
it is not equal to gum dammar as a help to retouching, . Predictions made by one of our contributors many 
as the resin, though it is brittle when cold, is apt to years ago, that the ring frame would eventually super
become tacky when heated, which might occur in sede the mule for spinning cotton yarns, were received 
printing off a negative in the sun. Another fault. is by map.ufacturers as well as by the operators of mules 
that the resin film dissolves when the negative varnish with an incredulous smile. But·the revolution in spin
is applied, so that work done by the lead pencil is exceed- ning has outrun the sanguine anticipations of the 
ingly apt to become displaced. The only chance of. a writer to whom we allude, and within the last ten 
disturbance not taking place is when the resin film is years the introduction of ring frames has gone on with 
very thin, and the pencil point is hard and sharp, so remarkable rapidity. Most of the new mills that have 
that the impression is driven into the gelatine basis. been built within that time have adopted the ring 

Sugar, although not generally known as a medium frame for the spinning of warp yarns, and a nUJJlber of 
for writing on glass, is perhaps the very best. I have the older mills have thrown out their warp mules and 
used it for some months, and prefer it to any other sub- largely increase'd their spinning capacity by the substi
stance, gum dammar included. It is suitable both for tution of the more modern machine. More recently 
the lead pencil and for the pen. If a sketch in lead the mule has been completely abandoned in the spin
pencil upon clear glass is wanted as a lantern slide, I I ning department of latest constructed mills, in which 
would use a film of sugar, as I could produce thereon I both warp and weft yarns are successfully spun on 
lines almost opaque in their :_�lackness, and shading of I ring frames. The new Flint will led off in this city in 
any depth, combined with a singular freedom from the adoption of this system, but not before its practical 
grit. With a gum dammar film the lead is apt to break i utility had been demonstrated at Newburyport, Ames
off in tiny pieces, and a shade, or half tone, cannot be bury, and Lowell. The Seaconoet and Osborn No.2 
easily produced free from black specks. If an ink have followed suit, and the project.ed new Sagamore, if 
sketch or writing is required, with lines clear and dis- built, will spin frame yarns only. The ring frame has 
tinct, then I would again use a sugar film, as I could been much improved in recent years, and its general 
produce thereon with ease the finest lines that a pen introduction has resulted from the invention of in
could trace. The ink, prepared itself with sugar, takes' genious devices by several skillful mechanics. that per
perfectly to the sugar surface, and shows no tendency mitted of the adoption of a light running spindle. at a 
to spread over the glass. There is no trouble in getting · high rate of rotation, and to the persistent and en
the ink to flow from the pen. Sugar in solution is very thusiastic efforts of Mr. George Draper, whose personal 
tenacious of its continuity, and does not easily divide interest as well as his clear conception of the superior
into drops, which cause blots in writing. Sirup has the I ity of the ring frame led _him to urge its adoption by 
same characteristics as thin treacle-we cannot divide cotton manufacturers. The practical advILntages of 
treacle into small drops. If we pour 

.

it slowly from a 

I' the ring frame have fully met the expectations of those 
bottle we obtain an attenuated thread of the substance. who have adopted it. Double the number of mule 
So sirup in a pen forms a narrow thread at the nib spindles can be operated on the same floor space by the 
point. and being previously darkened with lampblack I use of frames. The yarn can be spun at less cost, is 
or other pigment, enables the finest black lines to be "stronger and more even, and consequently makes a 
produced if required. I better quality of cloth. These ad vantages are suffl-

Soocharine matter exists in various well-known forms cient to insure the final substitution of ring frames for 
-there are white,brown, lump, crystallized, and moist I mules.-Fall River Daily News. 

. 

sugars, and there is treacle. Treacle is a very good . .. •• I .. 
thing no doubt, but it is useless for our purpose, as it Iotrlolllc Light. 
res�mbles calcium chloride in its power of ?,bsorbing M. D. Monnier defines the intrinsic light of a lamp as 
mOIsture. It can �e hardened. by �eat, !'�t If exposed the ratio of the photometric power to the illuminating 
to the atmos�here It soon regams ItS prlstme so(tness' l surface. The following figures are given as the intrinllic 
Brown or mOIst sugar partakes of the nature of treacle light of certQ.in Iltmps : 
t.() some extent. It can be dried by heat, but it absorbs I . . . 
a little moisture afterward White sugar on the con- I Argand bnrner .... 

,
' . . . . . .. .... . . .. . .. . 0'3 candle persq. em. 

. •  • -r'" , I Siemens regenerative burners.. .•. . . •  0-6 ., " " . " 
trary, baa little tendency to become softened by damp, Incandeecentlamp .. .. .. . . ... .. .. .. . . . 80'0 .. 
and fOr ao in� sketch on gl� luirull made by tlliI� Arc lamp . ....... . ....... . .... . ..... . 480'0 .. 
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lliTE:B.ESTING EXPERDtlEliTS WITH SDIPLE 

APPARATUS. 

B. J. HOLDEN. 

the Cartesian diver is represeritedby a small vial, which ·tosend the vial to the bottom, and when the' pressure 
is inverted in the water with sufficient wire wound about is removed it will rise again. It will increase the inter
its neck to nearly overcome its buoyancy. The chim- est of the experiment to have another vial with more 

Several very interesting philo�ophical experiments. 
which are seldom attempted by those who are not sup
plied with costly apparatus, may be performed in a 
satisfactory manner by the use of a pair of Argand lamp 
chimneys and a supply of rubber and glass tubing 
(nursing tube). These can be obtained at any drug 
store, and the cost need not exceed fifty cents, except 
in experiment Fig. 14, shown in engraving. ' 

The rubber tubing can be conveniently coupled to 
any desired length by using pieces of the glass pipe. 

The stand, a section of which is shown in Fig. 3, 
although not absolutely necessary, is very convenient, 
and should be made of some heavy material. 

The necessary corks should be of good quality. Rub
bel' corks, if they are obtainable, serve the 'purpose in 
a most satisfactory manner. 

By referring to the illustration, Fig. 1 will be seen to 
repl'esent a level with its air bubble in proper position. 
To prove its accuracy, reverse the glass on a surface to 
which· the level has been applied. Fig. 2 represents a 
siphon arranged to show that water seeks its level. 

Tantalus' cup is shown in Fig. 3. A piece of glass 
pipe through the cOl'k, at the lower end of the chimney, 
couples the curved pipe above to the discharge pipe 
below. 

The arrangement of apparatus in :fig. 4 will also 
show that water seeks its level. 

. In the fountain the end of the glass tllbe should be 
dra.wn out to small size by heating in the flame of a 
spirit lamp. If the jet is perpendicular, it may be made 
to support a pith ball. If it is discharged at an angle, 
the parabolic course of a jet of water may be traced. 
. With the same arrangement the equilibrium tubes 

may be produced. See Fig. 5. If the water rises some
whll.t higher in the glass tube than in the chimney, it is ney is filled with water and the upper cork is pierced 

by a glass pipe, to which is coupled a length of the 
may be varied by rubber tube .. A quick expulsion of breath is sufficient 

dlie to capillary attraction. 
The experiment with the fountain 

removing the rubber tube, 
pushing the fountain nozzle 
through the cork into the J7� .1.' 
chimney, and immersing the ��:l r4 apparatus in water, as shown . ,�'.: 
in Fig. 6. There will be a jet 

----=---"",----_-_..lIUlll ___ _ 

in the chimney, which will -F&- :;]. 
also illustrate the theory for 
the action of artesian wells. 

Torricelli's p rin c i pie i s  
shown in Fig. 7. Choose a 
chimney with a level edge, 
invert it, and connect the 
rUbber tube with the small 
end of the chirnney by means 
of· a piece of glass tube put 
through a cork. Wet a piece 
of blotting paper anduse it in 
making an air-tight joint be
tween the upper edge of. the 
c�iIilDey and any plane sur
face',as a pane of glass or a 
tea plate. Fill the chimney 
with water, press it· against �ff. ?: 
the plane surface, and it will �--�'----O;:'-'=--;7 
adhere with more than suf
ficient force to slipport itself. 

A similar. but less tltriking 
experinient, shown in Fig. 8, 
is ';performed by filling the 
chiInuey with water, leaving 
the large end open. Dampen 
a piece of paper, press it 
against the edge of the chim
ney, and invert it. The water 
will not escape, and the papflr 
will retain its position. 

Fig. 9 represents Mariotte's 
vase. The chimney is closed, 
above. and below, with corks, 
each of which is pierced by a 
gl$s tube. 'When the chim
ney.is filled with water, none 
wHlescape below until air de
!!Cends in the tube and rises in 
the chimney. 

1n Barker's mill, Fig. 10, the 
chimney is inverted and sus
pended by means of a strong 
thread. A large cork, in the 
lower end, serves to hold the 
bent tubes in position. These 
tubeS should be made of 
glass, but a piece of the rub-

...::::::,. --
.� -.=--

�t. 

o 

--: o 

ballast, which will not rise until suction is applied. In 
place of the usual imp attach a small china doll to the 
vial. It will serve as ballast. 

If a piece of tin, cut in the shape of two blades for a 
screw propeller, be fastened to the vial at the neck and 
properly bent, it will rotate as it ascends and descends. 

Fig. 12 represents a di ving bell working on the same 
principle as the previous expepiment. It also illustrates 
one method adopted to raise sunken ships. See SCI
ENTIFIC AMERICAN, July 9,1887, page 23. 

The fountain in vacuo is shown in Fig. 13. Push 
the fountain nozzle through the cork, which closes the 
lower end of the chimney, and, by means of rubber 
tube, connect it with a conveBient reservoir of water. 
Arrange the upper end of the chimney as in Fig. 11. 
Sufficient suction will produce a fountain within the 
chimney. It will be found more convenient to use a 
large bottle (see Fig. 13), from which to .exhaust suf
ficient air to make the suction more regular and con
tinuous. Close communication between bottle and 
chimney by pinching the rubber tube until the action 
is required. 

The experiment in momentum of liquids, shown in 
the SCIENTIFIC AMERICAN for May 28,1887, can be per
formed with the same arrangement, except that the 
fountain nozzle should be removed and a straight glass 
tube substituted. Push this. tube well into the chimney 
and hollow the upper cork to a funnel shape, in order 
to guide the column of water. 

If the Mariotte's vase be attached to the fountain in 
vacuo, it will produce sufficient vacuum to perform the 
experiment. 

Hero's fountain, shown in Fig. 14, is more complicated� 
and will require two chimneys, also some brass or tin 
tubing, unless glass tube of sufficient length can be 
obtained. This fountain is described in the SCIENTIFIC 
AMERICAN for December 4, 1886, but the glass appara

tus there shown is not easily 
procured. The chimneys and 
tubes answer the purpose 
very well indeed. The con
struction will be readily un
derstood by referring to the 
illustration or to any natural 
philosophy. Noticethatwhen 
the water in the upper cham

- ber sinks below the jet tube, 
the air will force the last few 
drops in the tube to a sur
prising height. The fountain 
may be made similar to the 
glass apparatus, if enough 
rubber tube be used,. with 
three chimneys for reservoirs. 

These and other experi
ments which may be per
formed with this simple appa
ratus will furnish much valu· 
able information if, during 
their performance, there is 
study into the cause of the 
phenomena and reference, 
when necessary, to the phi· 
losophy. 

T A n  Artesian '�':n at Frank
COl't, Dakota. 

A correspondent writes: " I  
recently passed through the 
town of Frankfort, Moody 
Co., Dakota, where they have 

ber·tube will serve the pur
pose.� iLcnrved and held in 
p�e by IlleallS of a sJiff:wire. 
\Cb� al'JJ»Itllaybeo':rever�ed 
and ��the Juillto l'Qj;ate 
iQ..'�<Qpposjte direction, {)r 
with the arms operating .in 
the sa.me· direction there will 
be no revolution. In Fig. 11 IlfTERESTIlfG EXPERIMENTS WITH SI:aPLE APPARATUS. 

just completed fur the town 
an artesian spouting well of 
soft water. It discharges a 
large volume out of an 8 inch 
iron pipe at a point about 30 
feet above ground. They told 
me the contractor bored 900 
feet, and left the pipe about 
level with the ground. Next 
morning it had disappeared, 
and it was found to have 
sunk 100 feet, and water was 
pouring out of the hole in 
large volumes. T h e  y had 
difficulty in getting it under 
control. The c o n t r a c t or 
thought· it had sunk into a 
sort of lake or cham bel' at 
the bottom. The . water is 

. soft and palatable. It is pro
posed to use the surplus for 
running their new elevator in
stead of steam. If such wells 
can be struck at 1,000 feet at 
a cost of $3,600, same as this 
cost, t her e .should not be 
much trouble in. obtaining 
cheap power on the Dakota. 
prairies. " 
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AN IMPROVED DOOR LATCH AND LOCK. 

A door latch and lock constructed to operate entirely 
without the use of springs has been patented by Mr. 
Benjamin F. Pierce, of Chesterfield, N. H., and is shown 
herewith, one figure representing a broken front eleva
tion of the lock applied to a door and frame, and the 
other showing a sectional edge view. The casing is 
formed with a central channel and side flanges, and 
secured in an inclined position on the door, and in the 
channel is held a bolt having its lower end obliquely 
beveled, 80 that when the door is closed it will ride 
smoothly and squarely upon a beveled striking plate 
attached to the door frame. The bolt is automatically 
locked ill its lowest position by a shoulder near its 

PIERCE'S GRAVITY DOOR LATCH AND LOCK. 

upper end dropping into engagement with a shoulder 
in the channel, but the bolt may be slid upward to 
open the door by a spindle with a knob near the upper 
end of the channel. To facilitate the movement of the 
bolt, an anti-friction wheel, upon which the bolt rests, 
is fitted in the lower wall of the channel, and there is 
an adjacent set screw which may be turned down to 
prevent the . bolt from being moved upward. As an 
additional lock for the bolt, a pawl is adapted to fall 
through a slot in the upper wall of the channel and 
engage with a notch in the bolt, the pawl being secured 
to a spindle of polygonal form at its outer end, which 
reaches into a socket in the door to receive the key, 
s\lown in dotted line&. When th6 bolt is not locked by 
the set screw or the pawl, it may be operated by a 
knob to open the door from the outside. 

• • • • •  
AN IJ[PROVED CLOTH :MEASURING DEVICE. 

A device which enables the retailer to readily measure 
off goods when selling them, and see at a glance the 

J'titutifi t �mtri.tan. 
ltIo&1on oC Waterlllpon& •• 

On the recent waterspout in Lake Geneva, M. H. 
Faye, in reply to M. Ch. Dufour's letter to the Academy 
of Sciences, Paris, stating that several persons had 
noticed an ascending gyratory movement in the water
spout that swept over Lake Geneva on August 19, 
points out that, although the movement is really de
scending, as he holds against most meteorologists, there 
is nothing remarkable in this apparent contradiction, 
which is due to a purely optical illusion on the part of 
the observers. In the same way the spirals of a vise 
or screw, placed vertically to a horizontal base, when 
turned in the reverse direction, seem to the spectator to 
ascend along the lin� of the main axis, presenting the 
appearance of continually retiring from the base up·  
ward, and burying themselves in the handle or top cross 
piece. The cause of the illusion is simple enough. 
Each anterior semi-spiral is successively replaced, as 
the screw revolves, by the posterior half, which, be
ing at a higher level, the visible ha.lf spirals, taken 
separately and together, seem to ascend. So with 
waterspouts, which, as already repeatedly explained, 
never ascend, but always descend, being the result of 
forces having their existence in the upper atmospheric 
regions. . . .  , .  
AN IM:PROVED DRILL FOR RENEWING .WOmr OUT 

VALVES AND VALVE SEATS. 

A drill espeeially adapted for renewing worn out 
valves and valve seats, without disconnecting the valve 
from its pipe and 'without disturbing the pipe, is shown 
herewith, and has been patented by Mr. George W. 

Hollingsworth, of No. 643 North Thirty-fourth Street, 
Philadelphia, Pa. A clamp, of which a face view is 
shown in Fig. 2, is adapted to be locked around the 
pipe carrying the valve to be renewed, the valve being 
shown partly in section, with the outside broken away. 
The jaws of the clamp are fastened by a washer and 
nut on a bolt which projects from a collar, the latter 
being adjustable by a set screw on an upright rod or 
post, which carries arms held to slide, and fastened by 
set screws to the upright. In the outer end of the up
per arm screws a hollow spindle, operated by a hand 
wheel, and through the spindle passes a centering 
shaft, having on its upper end a crank arm, which rests 
with its hub on the upper end of the hub of the hand 
wheel, whereby the centering shaft is supported 
and may be rotated in the hollow spindle. On an en
larged portion of the. centering shaft, j ust above its 
lower end, and beneath the hollow spindle, is held a 
dog, adapted to engage a spoke of the wheel of a valve 
stem, as shown at the left in Fig. 1, this dog being also 
adapted to engage a second dog or arm held on the 
stem of a seat-cutting tool placed in the seat of the 
valve, as shown in dotted lines to the right. On the 
end of the lower arm carried by the upright rod is 
fastened, by a set screw, a socket or holder, in which is 
held a valve cutter, with the usual cutting edges, 
formed in a central cone· shaped opening, a plan view 
of which is shown in Fig. 3. 

This valve cutter has a central centering opening iii 
its bottom, through which passes the upper pointed 
end of an arbor held to slide vertically, and resting on a 
rubber or other spring, which can be raised and lowered 
by a set screw and held in place by a jam nut. The 
position of the various parts for the grinding or cutting 
of a valve is shown at the left in Fig. 1, the centering 
end of the upper centering shaft fitting on the top of 
the valve stem, anq the centering end of the arbbr en
gaging the lower end of the valve, held in the cutter, 
when the operator turns the crank arm with one hand 
and feeds the work downward by turning the hal}d 
wheel with the other hand, the elasticity of the spring 
beneath the lower centering arbor permitting this 
downward movement. The cutting of the valve seat 
is represented in dotted lines, the lower arm carried by 
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the upright rod being dispensed with, and the center
ing end of the shaft operated in the hollow spindle be
ing placed on top of the seat-Cutting tool, which is 
plMed in the val ve seat. The valve can also be ground 
into the valve seat by substituting it and its stem fo� 
the seat-cutting tool. 

. 

• • • • •  
AN IJ[PROVED TELESCOPING STOVEPIPE lOINT. 

An improved construction of stovepipe joint, by 
which the pipe can be easily lengthened or shortened 
and then held in place when adjusted, is shown here
with, and has been patented by Mr. Christian Leh
man, of Elgin, Iowa. The section of pipe adapted to 
enter the other pipe has its edges connected with each 

LEH:MAN'S STOVEPIPE JOINT. 

other by an hiwardly curving piece, forming a recess 
in which the head of a bolt is held to slide, as shown 
in the sectional view, Fig. 2, the bolt extending out
ward through a slot and through a seam of the outer 
pipe, and having a winged nut on its outer threaded 
portion. The lower end of the recess formed by the 
inner curved piece, which makes a groove substan
tially T shaped in cross section, is closed by a stop 
piece and screw, the stop piece preventing the inner 
section of pipe from being drawn entirely out of the 
outer one. The two sections may be drawn out or 
moved in each other, when the winged' nut is loosened, 
and after they have been adj usted to the desired length 
the nut is screwed up and clamps the joint. 

• • • • •  
AN IJ[PROVED RAILWAY TIE. 

A metallic railway tie that is designed to be strong 
and durable, and one whereby the rail may be surr 
ported above the general level of the roadbed, is 
shown herewith, and has been patented by Messrs: 
John Moser and Ernst Moeckel, of Ashland, Wis. 
The bed plate is formed with a central downwardly 
projecting longitudinal flange or rib, and to its upper 
face are bolted or riveted two chairs, preferably made 
from plate metal, rolled to form a central channel, 
within which the rail rests, the plates being bent down
ward at right angles to the upper central section, and 
then outward to form feet. The rails are held to the 

MOSER & MOECKEL'S RAILWAY TIE. 

chairs by hook-beaded bolts, the shanks passing down
ward through apertures in the chairs to engage . with. 
nuts, the lower ends of the shanks entering apertures 
in the bed plate, as shown in the small sectional view .. 
In order that the rails may be · held from spreadiJlg, 
diagonal braces are stepped in the bed plate and rest in 
recesses formed in the chairs, the upper ends of the 
braces being of proper shape to fit snugly aga.inst the 
under side of the rail treads. This tie not only snp
ports the rail above the roadbed, but the height of 
the chairs may be varied to change the height of the 
rail treads at curves and other places where it is neces� 
sary that one rail should be higher than the other. 

• • • • •  
THE Boston and Lowell, Boston and Maine, and . tbe 

Boston and Albany have commflnced to build . rQunq 

roof cars with satisfactory results. The springing . of 
the roof is a little higher than at present, and the curve 
is sharp at the sides and flatter on the top, the height 
of the roof being the same as with the old form. The 
interior effect is. lofty and airy, giving the idea of · & 
very high r06f, and the exterior appearance is pleuing; 

. ,  . . .. 
ON page 292, of last issue, the a.ddress of Mr. L. B. 

length of remnants, in order to guard against cutting 
into full patterns, is represented herewith, and has been 
patented by Mr. J. Q. Brown, of Eagleville, Mo. A 
measuring tape is attached to the board or core on 
which the cloth is wound, in the manner indicated in 
Fig. 2, its outer end detachably connected to the outer 
end of the cloth by a spring clamp, and the tape is 
graduated on both faces into yards and parts of yards, 
the measures on one face, however, indicating .only 
single yards and parts thereof, as shown in Fig. 3, 
while on the other face are given succeRsive numerals 
to show the entire number of yards. As the cloth is 
reeled off or un wound, the tape is drawn out and laid 
along its edge, and the cloth and tape are cut together, 
the tape always showing on one side the precise length 
of the' goods remaining on the bolt, while the unnum
bel'ed side of the tape facilitates the measuring off of 
the cloth as required. After the piece wanted is cut 
from the bolt, the tape is clamped at the end of the 
goods, with its numbered side or face out, in such way 
as to indicate the quantity in the roll without nooessi .. 
tating the removal of the goods from the shelves. KOLLINGSWORTK'S KAND 

Sampson should be RocheSter, New. Harnpshire, instead 
DRILL :rOB VA.LVE WORK. of N. Y., as stated in the article. 
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THE WEISS SYSTEK OF STREET cn KOTORS. 

(Continued !1'om first page.) 
each possessing a capacity of 125 ampere hours and two 
volts electromotive force. The plates are contained 
in hard rubber cells. The cells are at present arranged 
in series, so that t wenty-two, thirty, or forty, according 
to requirements, can be thrown into action at the same 
time. This leaves an excess of 20 cells, which may be 
regarded as a provision for emergencies. With this ar
rangement, it will be seen that the first twenty-two 
cells have the most constant work to do, and become 
most quickly exhausted. It is proposed now to adopt 
a different style of connection and switchboard, so as 
to use the batteries in series or in parallel, and thus by 
varying the electromotive foree to vary the power ap
plied to the car. 

The switchboards for regulating the battery in any 
case are carried upon the dashboards of the cars. The 
driver can turn on more or leslS current and can shut it 
off entirely by manipulating the switch handle. 

The current drives a five horse power shunt-wounu 
Griscom motor, which is placed under the floor of the 
car. It has four sets of brushes. By handles worked 
from the platforms, these can be thrown on and off the 
commutator drum in pairs, so as to give at will either 
direction of rotation to the motor shaft. To reverse 
the motion, the driver has to go to the other platform, 
as from one platform only one directiol! of motion can 
be given. 

On the shaft of the motor, which in ordinary run
ning, at eight miles an hour, makes 1,250 rotations per 
minute, is a pinion. This gears with a larger cog wheel. 
The latter is mounted on a shaft which extends across 
the car. The height of this shaft corresponds, as nearly 
as possible, with that of the axles of the wheels. 

As seen in the illustration, an extra pair of wheels is 
used: These come between the regular ones, and are 
flangeless. They and one adjacent pair constitute the 
driving wheels. The shaft turned by the motor carries 
at each end a fliction wheel. A circular friction sur
face, a few inches less in diameter than the wheels, is 
provided on the inner side of both driving wheels. The 
friction wheels, when driving the car, bear against 
these surfaces. The shaft carrying the friction wheels 
is fixed in position, and constantly rotates when the 
motor is in action. To eause it to drive the car, the two 
pairs of driving wheels are drawn together. To do this, 
powerful levers are arranged at both ends of the cars, 
to be operated by the driver. When these are drawn 
back, the two pairs of wheels are made to pinch the 
friction roller between their friction surfaces, and con
sequently rotate with it, thus moviug the car. To 
allow the wheels to be drawn together, a small amount 
of play between the pedestals is allowed for. When the 
lever is released, the wheels spring apart and away from 
the friction wheel. The amount of this motion is very 
slight. It need not exceed an eighth of an inch for each 
pair. 

One feature in the history of electric cars has been 
the trouble incurred in reducing the high speed of the 
dyna.tQp. whether by belts, plain gear wheels, or worm 
and pinion. In the present construction it will be 
noticed that the gearing is not on a wheel axle, and 
that lt is not connected therewith except by the fric
tional surfaces. This feature, it is claimed, will obviate 
the wearing strains upon the teeth of the wheels, and 
avoid the trouble hitherto experienced. Mr. Recken· 
zaun's recent paper on the subject of gearing for electric 
street cars very fully portrayed the engineering diffi
culties of the problem, and gave the different ways in 
which its solution had been attempted. In the Weiss 
system a new method of solving the problem is at
tempted. 

The general factors of the car motor and other parts 
may be thus summarized : The motor is of nominal 
five horse power, and can absorb from one to 125 
amperes at seventy volts electromotive force. Each 
cell of the storage battery is good for 125 ampere 
hours in ten hours, at a potential of two volts. Thus 
twenty-two cells at the normal rate will give 550 watts. 
But on this car they are used more rapidly, so as to de
velop from one to three electrical horse power. With 
thirty cel ls from two to five electrical horse power, and 
with forty cells from four to eight electrical horse 
power are obtained. On average tracks 2,000 watts or 
2'68 electrical horse power will drive the car at ten 
mileli1 an hour. It can turn any curve, the absence of 
jlanges from the center pair of wheels facilitating this 
�tion. It has gone around a curve of 30 feet radius 
_�J'e.te of twelve miles an hour. It has as!lended 
� II> � a grade of between six and seven feet per 
b�. 

(hu�yerage running at eight miles an hour it can be 
uaed for wn hours without charging the battery. This 
is baaed on 51\ hours actual running time at an aver
age of 2� horse power. 

The car with two pairs of wheels weighs 5,200 lb. 
The additional weight incident to the electrical part is 
thus divided : The extra pair of wheels with their 
axle weigh 500 lb. , the motor 400 lb. , the framing, levers, 
connecting rods, and other minors parts 250 lb. , and 
the battery 2,100 lb. This gives a total for the extra 
parts of 3,250 lb. 

Jtitutifi t �mrritJlf 
The bell for stopping and starting the car, the alarm 

bell for giving warning of the car's approach, and the 
lamps for lighting the car are worked by the current 
also. The installation is very complete in these re
spects. It will be seen that the storage battery is no 
necessary part of the system, as it is equally well 
adapted for receiving its supply from overhead or 
underground leads. 

.. f l  . ..  
Ali IlIPROVED cn COUPLING. 

A car coupler which provides a means for retaining 
the link in suspension outside the drawbar when the 
cars are in an uncoupled position is shown herewith, 
and has been patented by Mr. John B. Butts, of Kan
sas City, Mo. In the bottom of the link opening of 
the drawhead is pivoted a dog, adapted to rest hori
zontally when a coupling is made, and to maintaill a 
vertical position beneath the suspended pin when the 
car is uncoupled, the dog being operated from either 
the top or the sides of the car by a rod journaled trans
versely on the car end, and having crank arms at its 
extremities and a chain connection with the roof, the 
transverse rod carrying a lever which is in communi
cation with the dog through a chain alld arm, as shown 
in dotted lines. A casing with cone-shaped cap is on 
the upper side of the drawhead, in vertical alignment 
with its pin aperture, a vertical rod attached to the 
pin passing upward through the casing and through a 
slot in the lever extending from the transverse rod on 
the end of the car. When the pin is in position in the 

BUTT'S CAR COUPLING. 

drawhead, as shown to the right, the lever rests sub
stantially on the cap of the casing, and the head of the 
pin rod on the upper side of the free end of the lever. 
Above the transverse rod on the end of the car, a 
twisted arm is pivoted in a bracket, such arm having 
a recess in one edge and a downward cam-like projec
tion opposite the recess on the other edge. When it is 
desired to uncouple, and leave the car so that it will 
not couple with an opposing drawhead, the pin rod, as 
the pin is raised, comes into engagement with the re
cess of the twisted arm, the head of the rod resting 
upon the upper face of tl- � arm, and holding the pin 
up as shown to the left in the illustration, when the 
lever by which it was raisea. may be dropped, carrying 
the dog in the bottom of the link opening to a horizon
tal position, and the car will not be coupled by the 
cdntact of an opposing drawhead. As the lever is again 
raised, it comes in contact with the cam-like projection 
of the twisted arm, and thereby frees the pin rod, al
lowing the pin to drop into its aperture simultaneously 
with the drop of the lever. 

• • • • • 
RoooloK Rallway Tral08 io EOKlaod. 

Among the thousands who travel by rail, there are 
probably very few who are cognizant of the precau
tions taken to prevent accidents ; nor are the majority 
of railway travelers aware that under the present sys
tem of " running a train," it is almost impossible for 
a collision to occur except through the negligence of 
some of the company's servants. In an interesting ar
ticle on signalmen lately published in a contemporary, 
the writer explained how the signals were worked ; 
but, according to a railway employe's statement in 
Chambers's Journal, he gives one a very inadequate 
idea of the care exercised by rail way companies to 
prevent accidents and loss of life to travelers. For 
instance, we will take an ordinary train at its start 
in the morning. In the first place, at the commence
ment of the journey, the engine driver and the fireman 
belonging to the train, after having " signed on duty " 
-that is, signed the train book in the shed foreman's 
office-and being passed by the- foreman as .fit for 
work, are required .to be with the engine about an 
hour befQre the time of · starting the train, in order 
that the driver may satisfy himself tha.t the engine is 
in proper working · order. 

HiS first care is to see that the engine has been tho-
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roughly cleaned, that all working parts are free from 
grit, and that his previous night's statement as regards 
repairs, etc. , to the engine, has been acted upon ; and 
�ets coal and water. He then oils all working parts 
himself, and proceeds to the station to " pick up " the 
carriages forming the train. Each carriage has been 
overhauled by the carriage examiner, whose duty it is 
to see that the train is all right and fit to proceed on 
the journey ; and where any defect is noticed, the car
riage is taken off and sent to the " shops " to be re
paired. The train is now within the jurisdiction of the 
station master, who, having previously seen that the 
signals and signalmen in his district are in proper con
dition, at once proceeds to satisfy himself that the car
riage examiner has done his duty properly, and n0-
tices that the carriages are properly " coupled." 

It will be at once easily understood that to prevent 
oscillation and to secure the easy and smooth running 
of the train, it is necessary that all the vehicles com
posing the train should be so tightly coupled as to in
sure the buffers being brought so firmly together as 
not to be separated by any change of gradient or by 
the starting of the train. It is the station master's 
duty to observe the state of all couplings-including 
continuous brake couplings and cord communications 
-and cause any that require it to be adjusted. These 
couplings are also examined by the guard, who, while 
in the station, is under the orders of the station master. 
After the guard has seen that the doors of the car
riages are properly closed, the train is ready to start. 

The signal to the engine driver to proceed must be 
given by the guard upon receiving intimation from 
the station master that all is right. When there are 
two or more guards with a train, the signal to the 
driver must only be given by the guard nearest the 
engine, and then not until he has exchanged signals 
with the guard or guards in the rear. On the guard 
rests the chief responsibility for the safe running of 
the train. How onerous are his duties may be seen 
from the following. In the first place, he must regu
late the working of the train in accordance with the 
time tables of the line over which he has to run. He 
must also see that the train does not travel on the 
line after sunset or in foggy weather without a red tail 
lamp and two side lamps, which he must keep properly 
burning throughout the journey . 

Every guard when traveling must keep a good look
out, and, should he apprehend danger, he must at 
once attract the attention of the engine driver. This 
he does by using the " communication," and also 'by 
applying his hand brake, if he haR one, sharply and 
releasing it suddenly. This operation-from the check 
it occasions-if repeated several times, is almost certain 
to attract the notice of the driver, to whom the neces
sary caution or danger signal must be exhibited ; and 
should the train be fitted with a continuous brake with 
which the guard has a connection, he must apply Ii 
until he is certain the driver is alive to the danger. 
Should danger be first apprehended by the driver, he 
immediately gives three or more short, sharp whistles, 
which is a signal for the guard to apply the brake. 

If, from any cause, it is found that the tra.in cannot 
proceed at a greater speed than four miles an hour, the 
guard must immediately go back one thousand yards, 
or to the nearest signal box, if there be one within 
that distance ; in which case the signalman must be 
advised of the circumstance. Otherwise, the guard 
who goes back must follow the train at that distance 
and use the proper danger signals, so as to stop any 
following train until assistance arrives or the obstruc
tion is removed. 

When the train is stopped by accident or from any 
other cause, the guard must go back as before men
tioned, and place detonators on the rails at fixed dis
tances, and must not return to the train until recalled 
by the engine driver sounding the whistle. Should the 
absence of a signal at a place where a signal is ordi
narily shown, or a signal imperfectly lighted, be no
ticed by the guo.rd, he must treat it as a danger signal, 
and report the circumstance to the next signalman or 
station master. These rules, properly carried out, and 
signalmen and others doing their duty, it will be plainly 
evident that, aithough.acccidents will sometimes occur, 
the railway companies do their best to secure the safe 
working of the line. 

Sob.t1tote Cor Gom. Arabic. 

A substitute for gum arabic, which has been pat
ented in Germany, and is likely to be largely used for 
technical purposes now that !1:ood gum arabic is 
so scarce, is made as follows, according to the .A meri

can Druggist : Twenty parts of powdered sugat 
are boiled with 7 parts of fresh milk, and this is then 
mixed with 50 parts of a 36 per cent solution of silicate 
of sodium, the mixture being then cooled to 1220 F. 
and poured into tin boxes, where granular masses will 
gradually separate out, which look very much like 
pieces of gum arabic. This artificial gum copiously 
and instantly reduces Fehling's solution, so that it 
mixed with powered gum ,arabic as an adulterant, its 
presence could be easily detected. The presence of 
silicate of sodium in the ash would also confirm the 
presence of . adulteration. 
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The Slluken Trea.llre Ship a& New York. 

Over a huudred years ago, the British war ship 
Hussar, having on bo!).rd nearly flve millions of dollars 
in gold coin, was sunk in the waters of the East River, 
in what is now the northeasterly part of New York 
City. Up to the present time, the raising of the vessel 
and the recovery of the treasure has ba.ftl.ed the 
efforts of capable men, though aided by the best ap
pliances of modern science and mechanics. It still re
mains a task for the genius of the inventor to devise 
a practica.l method of solving the problem. 

In his opinion in the case of Joseph C. Hartshorne 
against George W. Thomas, lately fllled by Vice-Chan
cellor Bird, of New Jersey, he tells this interesting 
story : 

The British frigate Hussar, sunk near the city of 
New York on Nov. 25, 1780, was a 32 gun ship, 206 feet 
in length, 52 feet 2 inches beam ; one of England's 
proudest ships. She had on board £580,000 in treasure 
for the purpose of paying the army and navy, they 
having been without pay for nearly three years. The 
Mercury also sailed for the same destination with 
£380,000 of British treasure on board. Its destination 
was also New York. The Hussar lay at anchor off the 
Battery two days after her arrival, and during this 
time the treasure on board the Mercury was trans
ferred to the HUSBar, the city then being besieged by 
an army of .. American rebels " and in great danger of 
capture. 

The Hussar was then ordered to sail forthwith to 
Newport, R. I., and on her way up the East River to 
the Sound she struck upon Pot Rock, nearly oppo
site the. upper extremity of Randall's Island. An 
effort was made to land her at Port Morris. When 
she got within less than 100 yards of the shore, she 
sank suddenly with all on board, numbering about 
150. leaving only the topmasts in view. There were 
many American prisoners on board, who, being 
chained below, went down with the ship, and the 
loss of whose lives created deep feeling of indigna
tion among revolutionary patriots throughout the 
country. The shore where the vessel went down and 
where she now lies has nearly perpendicular walls, 
and at medium tide the water is about 70 feet deep. 
The whole amount of money on board is estimated at 
$4,800,000. 

In 1794 the British government employed two brigs 
and labored two snmmers endeavoring to raise· the 
ship by means of grapples, but without success. It 
is sILid they were ordered Off by the American govern
ment. In 1819 the work was again undertaken by 
a British company, endeavoring to operate upon 
the ship by means of a diving bell, the most effective 
submarine appliance known at that time, Dut owing 
to the great volume of tide it was compelled to 
abandon the enterprise. After this the British gov
ernment offered a large salvage to induce parties 
in the States to undertake the raising of the ship. 
Two or 'three companies were organized for that pur
pose in and about Philadelphia and Baltimore, aud 
made the attempt, but without success, owing to the 
great strength of the tide at all times. 

In 1848 Capt. Taylor invented what was called sub
marine armor, and he was so confldent that his inven
tion could successfully operate upon the H ussar that he 
was induced to obtain personal knowledge at the Admi-

Jcitutifi c �.trita •• 
ferent interests to reach and raise the Hussar or to 
lift the buried treasure from her hulk. Although he 
had commenced searching for the prize in 1879, in 
1880 George W. Thomas, the defendant, being influ
enced by a stronger desire to exhume this treasure and 
by a strong conviction that it could be accomplished, 
secured permission from the government to proceed, 
and solicited aid from his friends for' the pllrpose of 
carrying on the enterprise. Money was advanced to 
him by them. On the receipt of mOl;tey he acknow
ledged it, and gave them a stipulation agreeing that 
he would, as soon as he recovered the treasure, ,. pay 
to said -- the sum of $---, with no delay more than 
will be necessary to convert the same into lawful 
money of the United States. " The complainant ad
vanced to the defendant $5,000 in the flrst instance, 
which was'acknowledged by the signing of such a re
ceipt. This was upon February 16, 1882. On March 2, 
1883, he advanced $5,000 more on like terms. In May 
of the same year he advanced $3,000 additional, which 
last sum the complainant insists WitS upon the same 
representations and for a like purpose, but which the 
defendant insists was loaned to him upon his own 
personal security, together with a chattel mortgage 
on the scow in use at the work, and without any re
ference to the enterprise of raising the buried treasure. 

The enterprise thll8 beguu by Thomas was carried 
on until January, 1884, when his supporters became 
discouraged, sought to call him to account, and fail
ing that, they formed a company for the purpose of 
carrying on the Wo'1'k themselves. . They succeeded in 
having the government annul all obligations between 
it and Thomas. His property was attached, and when 
the proceedings were settled, the chattel mortgage 
alluded to was enforced and all his appliances were 
sold. No part of the money advanced by the plaintiff 
has ever been repaid, except what was realized from 
the sale under the chattel mortgage. 

The bill in this case asks that the contract made by 
the defendant with the plaintiff and others be spe
ciflcally performed ; that a receiver may be appointed 
to take charge Thomas' property, and that the de
fendant account for all the moneys received by him 
to raise the sunken treasure. The vice-chancellor 
refuses every part of the application except that call
ing upon the defendant to account. 

.. It is just to sa.y, " says the vice-chancellor, II that 
I can discover nothing which tends to the conclusion 
that the defendant, Thomas, attempted in any 
sense to mislead. T� the 8.l'.complishment of· ' the 
undertaking was certain in his mind is very plain. 
He undoubtedly believed that he would be success
ful, and he made every reasonable effort to convey 
this conviction to the minds of those from whom h e  
sought pecuniary aid. I t  would not perhaps b e  de
parting from the truth to say that his expressions 
were over-confident, and that cautious men-men 
not given to speculation . or fond of pursuing chimeras 
-would .not have entertained his propositions. Most 
probably such men would have spurned them, and 
would have found his convictions utterly baseless 
in the immense reward that was offered for -the loan ; 
that is, $37,500 for the advance of only $5,000. But it 
is not the first time that a shining hook has been 
grasped to be followed by mortification and loss. " 

... 4 • • • 
ralty department in England in regard to the amount The In&er_&lonal HJ'penlc Conlrre ••• 

remarks on the treatment of infectious fevers. He 
showed that in London much had been done by the 
system of isolating small-pox and scarlet fever patients 
quickly, by taking them to a ship hospital or to hospi
tals remote from dwelling houses. .. But it is most un
desirable, " he added, .. that in these isolated hospitals 
too many patients should be concentrated in one ward. 
The principle should be smaller wards, of four to six 
patients at most, and great simplicity of construction 
with ample aeration. "  Sir Douglas expressed the opin· 
ion that, the bodies of patients who ,die of infectious 
fevers should be burned, and in this view he was sup
ported by Sir Spencer Wells, who said that the good 
done by giving the people pure air and water, whole
some food, and proper dwellings must to a large extent 
be counteracted by the continual presence of thousands 
of putrefying bodies in and aropnd centers of popula.
tion. Much interest was excited by the proceedings of 
the third section, when the question of preventive in
oculation against rabies was discussed. At the flnal 
meeting, the usual votes of thanks were passed, and 
Prof. Ludwig, the president, said that all the objects 
of the congress had been atta.ined� Dr. Roth, of Lon
don, expressed a hope that the .. protectorate " of the 
next congress would be undertaken by the Prince of 
Wales.-Nature. 

Remarkable EftlclencJ' oC Improved Drake .. 
It will be remembered that it was suggested last May 

that a proper supplement to the Burlington brake tests 
would be the running of a train a long distance, with 
varying conditions of grade, track, and weather. Some
thing of that kind the W estin�house company has 
now undertaken with its peripatetic school of  braking. 
The journeys of its 50 car train, fitted with its latest 
improvements, seem to be something in the nature of 
a triumphal progress, or, at least, will pass as one until 
some competitor can make a more brilliant showing. 
The aim in these last illustrations of the efficiency of 
the air brake seems to have been to use it under actual 
working cOliditions as to leverage and pressure, rather 
than to make the quickest possible stops. At the tests 
at Como (near St. Paul) emergency stops down a grade 
of about 31 ft. were made in 172 ft. at 19 miles an hour, 
in 200 ft. at 20.J.4 miles, 490 ft. at 36 miles, and 583 ft. at 
37 miles. At Chicago, on level track, the stops were 
164 ft. at 20 miles, 184 at 22 miles, 469 at 40, and 487 at 
37 miles an hour. These were with a 50 C!l.l" train empty. 
With a 20 car train, the stops at Como were 109 ft. at . 
20 miles and ' 327 Itt 37 miles. At Chicago they were 
120 ft. at 20 miles and 272 at 33 miles. The reports re
ceived show that there were no inj urious shocks, and 
with the 50 cal' train no skidding. With the 20 cal' 
train, greater leverage was used, and the wheels were 
skidded more or less. The time required for complete 

. 

application of the brakes on the 50 car train is stated 
as before as two seconds, and the time of release at the 
thirty-fifth ' car · 25 seconds. These results a.re 'of ·the 
greatest importance, as showing that trains can make 
such stops without shock and without the aid of elec- . 
tricity, but they only confirm the knowledge gained in 
the recent private trials at Burlington. They have 
been seen, however, by a great number of people, and 
will carry conviction. One most remarkable episode of 
the journey to St. Louis was a stop not in any pro
gramme. The train was flagged while going 52 miles 
an hour on a 63 ft. grade, and was stopped in less than 
half its length-that is, in less than 950 ft. The train 
comes east by Oincinnati, Cleveland, and Buffalo, and 
later will go south. It will be surprising if at the .end 
of its wanderings the sum of human knowledge about · 
air brakes is not a good dehl increased.-Railroaa 
Gazette. 

.. . . . .. 

of treasure. He labored in the undertaking until his The session of the International Hygienic Congress 
death. He willed his inv,ntion to his friend, Charles at Vienna was closed on October 2, when it was finally 
B. Pratt, of Worooster, Mass. , with his entire outflt, decided that the nextllession sDould be held in London, 
which he had been three years or more collecting, in 1891. The meetings were remarkably successful, and 
upon condition that Mr. Pratt should prosecute the did much to enlighten the public as to the nature of 
work until the treasure was finally obtained, and that the questions which are now being discussed by stu
he should give one· sixth thereof to his wife and dents of hygienic laWs. On Wednesday, September 28, 
daughter. Mr. Pratt accepted the terms, and was interest was centered chiefly in the third section, 
joined in the enterprise by others. where the circumstances under which cholera is dis- The Nonhwe.'ern Gold Pleld ... 

The ship's decks were entirely removed ; 26 cannon, seminated were considered. Prof. Max Gruber, of the Dr. Dawson, Assistant Director of the Geological 
large and small, were taken up and sold for $1,500 ; Vienna University, who gave an account of the inci- Survey, who headed the party sent by the Dominion 
4,000 cannon balls, large quantities of rptten cordage, dents of cholera in Austria during the, years 1885--86, government to explore the countJy adjacent to the 
many bushels of gun flints, several leather buckles stated that he could find no evidence of water having Alaska boundary, has returned to Victoria. Two of 

. with the name Hussar on them, which may be seen at played any part in disseminating the disease during his party, Messrs. Ogilvie and McConnell, will winter 
the historica.l rooms in the city of Worcester ; many that period. He believed that cholera was dissemi- in the district, making astronomical observations, 
human bones and skulls, manacles, and chains, glass, nated by human intercourse, and this experience, he which will give data for the establishment of the in
earthen and pewter ware, the ship's bell, and hundreds said, coincided with that of English observers. On the ternational boundary. The exploration so far has . 
of articles usually on board of Ii. w�r vessel, most of other hand, Dr. Spattuzzi, of Naples, attributed the secured a great deal of geological, geographical, and 
which are still in the custody of the company. absolute immunity from eholera enjoyed by Naples general information of the country, and indicates that 

Mr. Pratt and his friends continued the work until during 1885-86, and the comparatively small extent of it is far from being the Arctic region it is sometimes ' 
1866, when individual interests had been divided, subdi- the disease during the present year, to the excellent represented to be. The point from which the Doctor 
vided, and resubdivided and the fractions scattered water supply provided in 1884. Prof. Pettenkofer turned back was at the junction of the Lewis and 
far and near. With a great deal of trouble the sev- made some interesting statements on the influences Pelly Rivers. It is 1,000 miles north of Victoria. There 
era.l interests were collected and a company incor- which, In 1:1is . opinion, locality and season have on the the flora was found to differ but little from that on the 
porated under the laws of New York, with a nominal spread of eh()J.era. In support of his views he referred banks of the Fraser. A great deal of open, grassy 
capital corresponding with the amount of treasure to experlenees ill India, where each province has its country exists along the streams tributary to the 
the Hussar was supposed to contain, and divided into own time of Yilar when the disease is more prevalent, Yukon. No areas of tundra 01' frozen swamps, such 
48,000 shares of $100 each, and known as the Frigate but he also fr.-Iy admitted the effects of pilgrimages as are to be met with in the interior of Alaska, were 
Hussar Company. This compaJlY worked with more and fairs iJ'l. epreading the diSease. In the course of the discovered by the expedition. The Doctor's conclusion 
or less success after that time. 

. 
debate Prc>1. Pettenkofer again 1;ook occasion to' pay a is that the whole country from Cassian to the vicinity 

An effort was made to get the submarine company high tribute to EDgI�d for the measures adopted for of Forty Mile Creek, on the Yukon River (which must 
which operated on the steamer Golden Gate, lost on the the prevention of cholera., .JIoJld. M . . Proust, of Paris, ex- be neal' the eastern boundary of Alaska), yields more 
Pacific coast, with $1,000,000 in gold on board, to .  ope- pressed himself in the .same 8en8e. Thursday was de- or less gold in placer deposits. This would constitute 
rate on the frigate Hussar, out it does not appear that voted to excursions and the visiting of public institu- a gold-bearing region fully 500 miles in length by an 
that effort was successful. . It is in evi!ienQa that from tions in Vienna. On Friday, Sir Douglas Galton, who' indeflnite width, and which, so far, in comparison to 
1851 to 1880 there were continuous e1f9I1s made by. dif.< presided over the flrst IIHtion, . offered some valuable the area., has been very little prospected. 
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HOW TO IIAKE A CAIIERA BELLOWS. given length of bellows, allowance , must be ,made for 'definite� fixed form. The sheet is next drawn out flat 
In manufacturing photographic apparatus on a the extra length taken up by the folds. If a bellows and folded transversely to its length at the four corner 

large scale, as is now necessary to meet the rapidly in- is to be constructed for a camera adapted for 5 X 8 lines, as shown in Fig. 4, and the. lap of a quarter of an 
creasing deman ds of the a mateur and professional pho- pictures, and it is desired that it have , a stretch of fif- inch at the bottom is cemented 'by glue or mucilage. 
tographer, very little care is taken by some manufac- teen inches, a sheet of paper 29 inches long by 15 A simple way to glue the joint is to first secure one 
turers to critically test the light-tight qualities of each inches wide should ' be selected. For this purpose we 
camera and bellows. Hence it happens that the pur- recommend a black leatherette paper, to be had from 
chaser sometimes finds, after careful trial, that he has manufacturers of book binders' materials. 
o btained a faulty instrument, which, in these days of A yellow pencil should be used, so that its mark may 
quick plates, is especially aggravating. A tight bel- be easily traced on the black paper, and a sheet of 
lows is the most important feature abou t a modern transfer paper, with one side rubbed over with chalk, 
camera, and it will be the purpose of this article to as l arge as the bellows sheet, should also be provided. 
describe how one can be easily made. Leather, in some The principal points to be observed in planning the 
countri es, is preferred to any other material, but the bellows is to calculate where the outside and inside 
in ferior qualities frequently used for the purpose are folds will come and what portions of such folds are to 
affected by moisture and become brittle, and will be creased from the inside and outside. 
break at the corners iu a short time. Rubber-coated To ascertain these several positions on a flat piece of 
cloth is largely used, on account of its imperviousness paper and properly locate them, so that the folds will 
to moisture, but has the disadvantage of softening and all come together in unison when the bellows is formed, 
sticki ng in a prolonged h eat, particularly when the is the problem one has to first study. 
air ,is very h umid, as it sometimes is in the United Diagram A illustrates the method of outlining the 
States, which resul ts in the formation of minute i nter- sheet with meas u rements for a 5 X 8  bellows. The 
stices in the cloth support, through which the light I sheet, being bent around in the direction of its length 

1 ' to form the bellows, requires that the lines representing 

Figs. 1 to 5 .-CREASING AND FOLDING THE BELLOWS. 

Will leak. Besides this, it is heavy and will break at 
the corners. 

Mr. Edward Bierstadt, of this city, formerly an am a
�ur photographer, noticing the several weak points in camera bellows, concluded to try paper as a substi
tute for the above named materials, which proved to 
,be so satisfactory after ten years' use that he has now P40pted it exclusively. For large sized bellows a heavy 
grade of the best calendered Manila paper is advised, 
since it is tough and pliable, but for 8 III all cameras a 
Japanese paper, com monly called " Japanese leather
ette, ' should be used, as it is remarkably tough, and is a 
perfect imitation of leather. 

' By using black paper the blackening of the inside of 
t�e bellows may be omitted. 

t.he four angles of the bellows be drawn at right 
angles to the line of the folds, or parallel with the 
shortest lengt h of the sheet. T wo parallel lines are 
first drawn, 8)4' inches apart, equally distant from the 
center of the sheet, at right angl es to its longest length. 
Then 5� inches equidistant on the outer side of these 
lines two other parallel lines. 

These four lines represent the extreme four corners 
of the bellows, which, for convenience, we will call cor
ner lines. They are creased from the inside. The 
bottom side of the bellows is divided, and an allowance 
is made for the lap. As -the width of each side of a 
fold of the bellows is to be % of an inch, we next pro
ceed to d raw parallel lines, % of an inch apart, across 
the longest length of the sheet, as shown by the heavy 
lines in the d iagram, commencing % of an inch from 
the edge. These represent where each fold is , to be 
made, which we will term fold lines. 

To find where the corner folds are to come, we next 
draw four lines; parallel with the first four corner lines, 
two of which are % of an inch distant from the outside 
of the two center corner lines, and the other two % of 
of inch distant inside of the two outer corner lin es. 
When so drawn, we have a series of % inch squares 
made with respect to the corner lines and fold lines, 
the: squares l ying toward each other, on each side of 
the corner lines. Starting froni the edge of the sheet, 
we now intersect each square with a rl iagonal line, 
carrying it outward from the two center corner l ines 
and inward from the two outer corner lines. In the 
second square the reverse direction is taken. Thus we 
find ' the proper location of the corner folds by inter
secting all the sq uares. 

Having laid out the location of the folds, the next 
step is to ascertain which lines are to be creased from 
the outside and which froin the inside of the bellows. 
Those to be creased from the inside are indicated by 
open or double lines in the diagram, while the heavy 
lines are to be creased from the outside. 

Fig. 1 in the large engraving shows the manner of 
transferring the lines to be creased on the inside to the 
underside of the black sheet. The latter is laid upon a 
sheet of chalked paper, and with a rule and metal point 
the double lines drawn on the upper side of the sheet 
are run over. , The pressure of the point is sufficient to 
leava a distinct white line on the under side of the 
sheet. 

Fig. 2 illustrates the way the lines are creaserl, which 
Illay be done by drawing and ' pressing the point of a 
tooth brush handle or a carpenter's square lubricated 
with paraffi ne wax over the lines. First the side in
tended to form the outside of the bellows is creased, 
then the other side. 

The sheet is folded up, after creasing, as , shown in 
Fig. 3, and tightly compressed, which ' gives the folds a 

Two forIllS of bellows, eith er straight or coniCal, as to 
tbeir length, Illay be made, but that of the straight jbape is the, easiest to make, which we- wIn first de
'sCribe. 

It is . advisable that a model of the bellow-s be fir.st 
plaun,ed out on a thin sheet of paper, then creased and 
foldeq, in order thatone Illay become fatniliar with 1 
the peculiarities of thefolds and the way offolding: , Fig . S.-BACK 

In calculating the size of the sheet required for a 
OF TRUNCATED CORNERED PYRAMIDAL. 

BELLOWS. 

Fig. S.-PLAN OF AN 8x lO TRUNCATED PYRAMIDAL 
BELLOWS. 

end of a long, flat ' stick in a vise and then slide the 
bellows over it, allowing the lap to rest on the stick. A 
slight rubbing pressure on the paper will bring the 
previously glued surfaces into close contact and make 
a permanent light-tight joint. When the joint is per
fectly dry, then the bellows is formed, as shown in Fig. 
5, by commencing at the corners, and gradually crump-

Fig. 7.-TRUNCATE� CORNERED PYRAMIDAL BELLOWS. 

ling and bending in the creased portions, continuing 
the manipulation on each corner of each separate 
fold one at a time. It is su rprising to notice how 
readily the folds harmonize in with each other, pro
vided the sheet haE been carefully creased. To renrler 
the bellows waterproof, it is varnished 'on the outside 
with two coats of shellac varnh;h. W·hen secured to 
the front and rear frames of a camera box, we have a 
waterproof non-crackable bellows which is absol utely 
light-tight, tough, and capable of being very com
pactly folded up. If light-colored paper is employed, 
the interior of the bello ws should be blackened with a 
varnish composed, of shellac and lamp black. If the 
shellac is dissolved in water, borax or ammonia must 
be added to make the shel lac dissolve. 

In making a truncated pyramidical shaped bellows, 
the plan of laying out the lines for creases and folds is 
quite similar to that previousl y described; with the ex
ception that special compensation for the gradual 
tapering of the bellows has to Be calculated for. The 
width of one-half of the folds is proportionately nar
rower than the other half. 

In Fig. 6 is seen the plan of an 8 X l0 bellows, in which 
the solid white lines represent' the crease l ines for the 
sunken folds on the o utside of the bellows, and the dc,qble lilles tpe crease lines for the u nder 01' inside 
folds. The llize of sheet req uired is 24 x 38 inches. 

We first draw a center line in the direction of the 
length of the bellows, the�. supposing th e back of the '
bellows to measure 10� inches, and the front end 6;14 
inches in width, we lay off half of this measurement.on 
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each side o f  the center line and connect the ends o f  the culiar construction, may b e  folded u p  more compact 
two front and back cross lines. These oblique lines than any other, and at the same time is 80 elastic and 
form the two upper radial corner lines of the bellows. springy that its folds do not in the least adhere or stick 

Supposing the sides to measure S%, inches wide on to each other. In Fig. 7 we see the conical shaped 
the .back and 4).4 inches on the front or small end, we sheet after it is creased and cemented, in the process 
divide the distance. at each end and locate the side of being changed from the round to the square shape. 
center lines (see Fig. 6). From these we determine the After the flat sheet is creased, its ends are glued to
location, by measm'ement, of the two lower radial gether, which forms a truncated cone. Then it is com
corner lines of the btllows. The bottom of the bellows pressed at the creases into folds, as shown in Fig. 5. 
is then divided, and one·half added to each side of the Fig. 8 shows the peculiar corner fold of this bellows, 

DIAGRAM A.-MEASUREMENTS FOR A 5XS BELLOWS. 

DIAGRAM B.-PLAN AND MEASUREMENTS FOR AN 
8 X IO BELLOWS. 

. -

flJIIDI\ 
DIAGRAM C.-MEASUREMENTS FOR A 4X5 TRUN

CATED CORNERED BELLOWS. 

sides of the bellows, an extra length of %' an inch being 
allowed for the lap or joint. 

The crease lines for the cross folds are next deter
mined, by first dividing off on the respective center 
lines in equal distances the width of a double fold , 
which may be about I%, inches. The measurement 
should commence from the wide end and proceed 
toward the small end. Cross fold lines are then drawn 
between the four radiLil coroer lines in each section at 
right angles to thei� respectiv� center lines, and �ill 
Illeet each other, prod ucing a shape similar to a portion 
of an octagon. The next step is to locate the position 
of the intermediate fold. This is done by)aying the 
base of a draughtsman triangle on the base line, or 
back of line, and drawing a line at 45 degrees inward 
from the intersection of the corner line with the back 
line, nearly across the fold, then by reversing the posi
tion of the triangle, so that its base is coincident with 
the next fold line, and drawing another diagonal line 
at 45 degrees in ward from the intersection of the fold 
line with the radial corner line to where it will cross the 
other diagonal line. Where 
they meet will be the pro
per location of the inter
mediate fold line. This 
will be the same for all the 
intermediate folds. The 
points for t h e  s e I i  n e s 
should then be located on 
the center line, and they 
should be drawn parallel 
with the other fold lines 
between the two center 
corner lines. Each side of 
the bellows is measured off 
in the same way. The cor
ner folds are located pre
cisely as in the ease of t.he 
rectangular bellows, by 
drawing lines %" of an inch 
distant from the corner 
lines parallel with the lat
ter, and c r o s s i n g  the 
squares · so formed by di
agonat lines, which repre
sen t the zigzag lines of the 
corner folds. Fig. 6 and 
Diagram B show positions 
of these lines. The dou
ble lines are to be creased 
from the inside. 

One slight objection to 
this form of bellows is that 
it is liable to stick and not 
to freely expand. Hence 
Mr. Bierstadt has devised 
11-· sim,pler shape, in which 
the corners of the folds are 
truncated. This form ls 
.clearly shown in Figs. 7 

the joint at the bottom, and its compact form when 
compressed. 

Diagram C shows the plan and measurements of a 
bellows adapted for a 4 X 5 camera, as shown in Figs. 
7 and 8. 

The special difference in creasing from that shown in 
Fig. 6 and Diagram B is in the corner folds, which is 
explained more clearly by referring to Diagram D. 

Supposing the inside measure at the back to be 5 in. 
and at the front 3 in. , we locate a center line, C, and lay 
off the side corner line, D, as heretofore stated. We then 
divide the center line into inches, aud draw lines parallel 
to A, extending them on each side as far as side line, 
D. We next determine the position of the intermediate 
line, I, by deducting from half the distance between E 
and A the amount of space between G and H, obtained 
by dropping a line from the intersection of fold line, E, 

. with corner line, D, t;o the base line, A, the said line, 
E F, being parallel with the center line,. C. Just here 
is an important difference. Instead of stopping the in
termediate line, I, at the corner line, D, we extend it to 
point, J, or a distance beyond the perpendicular line, 
I F, equivalent to the space between I and F or be
tween E and I. We then draw the l ine, J, parallel with 
corner line, D, and have a guide where to draw the 
zigzag line, since the intermeqiate lines like I extend to 
line, J, and the inner fold lines, like A and E, to line, D. 
By drawing a diagonal line from H to J across the 
square, K, and from J to E across the square, L, we 
have the proper location and angle for the corner 
crease lines. From the point H, we measure off half of 
the width of the inside of the intended side of the 
bellows. Draw a center line perpendicular to its 
base, and measure off on that the position of the 
fold lines as described for the top of the bellows. 
It will be seen that on the sides of the bellows the in
termediate lineR stop at line, J, while the other. fold 
lines cross the line, J, and meet at E. By this method 
a curious skew shape of the cross lines, especially be
tween. lines, D and J,. is observed, but is necessary in 
order that the folds may come out in unison. 

. 

A bellows constructed after the above plan presents 
a very neat and light appearance. It requires a little 
more paper, but is, by reason of its elastic qualities, al
most self-acting. It should be remembere� that the 
use of dividers must be avoided, since the slightest 
puncture in the paper will damage the bellows. Work
ing plans of the different forms of bellows will shortly 
appear in the SCIENTIFIC AMERICAN SUPPLEMENT. 

,. • •  a .. 
SARGENT'S P ALII. ( C harnmpheni:£ SargenUi.) 

For many years the royal palm held court as a small 

31 1 
family of nobility 01' . .  the �outhernmost extremity of 
southwestern Florida, at Cape Sable. These few ex. 
amples were all that were known to belong to the 
United States, as a native growth. The small grove 
was a place of resort for lovers of the curious and in
teresting in nature, but the vandal hands of some of 
the too rapidly increasing bands of hunters and tramps 
long since carried off eVllry vestige of the wood from 
these beautiful vegetable forms. 

It was with great pleasure that we learned from 
Mr. Monroe, of Staten Island, that he had discovered 
several of the grand trees on a piece of timber which 
he had purchased near the Miami River. Mr. Monroe 
was an early purchaser in this region, and adds to 
his enterprise in planting the new lands near the Ever
glades considerable scientific and !esthetic skill. He-

,z'� -1--_--1 
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DIAGRAM D.-PLAN O F  TRUNCA'rIm CORNERS. 

penetrated the thickets in all directions, and with pho
tographic implements in hand he secured the pictures 
of all notable objects. 

It was with surprise that he came upon several hand
some palms, differing wholly from those which are 
familiar to the visitor there. He readily decided that 
they were royal palms, yet their low and outspreading 
foliage struck him as differing from those glorious 
trees. 

The habitat of these palms is so dimcult of access, it 
is scarcely strange that they have never before, been 
seen. Elliot's Key is another and more recent locality 
of these palms, lying about eight lI:iiles off the south
eastern coast of Florida, forming · with Arsenicker 
Keys the southern boundary of Biscayne Bay. ·The 
island is about seven miles long and about a half mile 
wide. ' Here the very succe,ssful . e!periment of raising 
pineapples is being repeated with profit: 

In 1886 Prof. Sargent, of Cambridge, was engaged in 
examining the botany of the region. Here the pro
prietor, Mr. Filor, led the party to what was consid

ered a group of young roy
al palms. On observing 
the fruit, which was not 
f u l l  y m a t u r.e d a t  t h e  
time, it s h o w e  d plainly 
that . it was of a distinct 
species, and n·e.w to sci
ence. As there are aho�t a 

. thousaI,ld .speciEjll! . Atlthe 
· 'palms,· their identification 

is not always easily accom
· plished. Prof. Sargent sent 
a speci,!Hin of this tree, in 
the form of its fruit and 
some other essential parts, 
to Prof. Wendlandt, of 
Germany, who has great 
facilities for the study of 
such plants. It was found 
that the newly discovered 
tree was not only different 
in species, but in genus 
also. Hence the Professor 
has named it Chamrephe
nix Sargentii. The first 
or generic name denotes 
its resemblance to the date 
palm. 

and 8. . 
T.4e bellows, by its pe- A NEW P ALM-SARGENT'S PALM (CHAM(EPHENIX SARGENTll). 

Prof. Sargent first visited 
these trees in April , when 
the fruit was not yet ripen
ed. He thinks that the 
tree flowers in September, 
and that the fruit ripens in 
.J  une-when it is  about the 
size of children's marbles. 
The fruit is borne mostiy 
in twos and threes, · the 
thin, smooth pericarp in
casing one, two, or three 
spherical nuts. The ber-
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ries of the royal palm are scarcely larger than buck- Gu Llchtlnc. 
shot. This new tree reaches . about twenty feet in The first really authentic record of experiment on the 
height. destructive distillation of coal for the production of il-

Mr. Monroe informs us that the Messrs. T. & E. A. luminating gas occurs in a work by Dr. Stephen Hales, 
Hine, of Woodside, N . .T. , owners of a large cocoanut published in the year 1726. In it he says that from the 
grove in the western end of Long Key, while prospect- distillation of 158 grains of Newcastle coal, 180 cubic 
ing came across " quite a large grove of what they took inches of gas (or, as he says, . .  air ',) could be produced. 
to be the royal palm," rather stunted in growth, as they In the year 1792. William Murdoch, of Redruth, in 
thought, by the winds. It seems that Mr. Monroe was Cornwall--a Scotchman by birth-experimented on the 
suspicious that the tree was not a true royal palm, as gas produced by the destructive distillation of various 
he was familiar with both, having found on Little animal and vegetable substances, though i� does not 
River several specimens of what now prove to be new. appear that he used any other means of purifying the 
He transplanted several. and up to lately they were gas than water. Upon the occasion of the national 
doing well. Should these new trees prove hardy and illumination at the peace of Amiens, on March 28, 1802, 
easily propagated, they will be a valuable addition to he lighted up a portion of Messrs. Boulton & Watt's 
the semi-tropical fiora of the United States. factory at Soho, near Birmingham, with a public dis-

That they stand quite low temperatures is seen by play of gas lights ; and this is probably the first prac
the fact that in the winter 1875-76 the mercury at the tical attempt at gas lighting upon a tolerably large 
above localities stood at 36°-a point much lower than scale. He afterward extended the apparatus so as to 
ever known there before. give light to the principal shops in the neighborhood ; 

We are indebted to A. H. Curtiss for some items of and in 1805 he fitted up plant for lighting Messrs. 
interest connected with the discovery of this new tree, Phillips & Lee's cotton mill. 
he having accompanied Prof. Sargent as a botanical But we, as a nation, are not to bear the whole honor 
guide to the Florida fiora. of introducing gas as an illuminating agent, for in 1799 

• • •  I • Lebon lighted up his house in Paris with coal gas, much 
A New Compass. to the astonishment of the people ; and Mr. F. A. 

The Alta (Jalij'ornia gives an account of the test of a Winsor, happening to be at Brunswick at the time the 
new compass invented by Leon Sirieix, a Frenchman experiments were made known, was much interested, 
by birth, and a graduate of the ' French Polyt&.lhnic. and forcibly struck with the vital importance of the 
The compass as exhibited consists of a brass cylinder results. On his return to England shortly afterward, 
divfded into two compartments. The lower com part- he endeavored, by a series of popular lectures which he 
ment contains the corrector of the needle, while the illustrated by suitable experiments, to overcome public 
u'pper division contains the compass card, which is prej udice, and advance the general adoption of (loal 
swung on a pivot, as in the ordinary compass. On 611e gas as an illuminant. 
side of the cylinder, close to the base, is a screw, and in After many unsuccessful attempts, Winsor succeeded 
the center of the base is another. '.rhese are the ad- in forming a company in .the year 1810, when an act of 
justing screws, the first, A, being used for correcting incorporation was obtained under the title of " The 
the permanent magnetism, and the other, B, for the Gas Lighting and Coke Company ; " the royal charter, 
correction of the induced magnetism. The inventor however, not being granted till the year 1812. B ut 
placed his compass 011 an imaginary ship, and laid her from that time to this the use and manufacture of gas 
head due north, or in other words, made the " lubber for illuminating, domestic, and manufacturing pur
line " form oile with the pole on the wall. . The needle poses has steadily and enormously. increased, till at the 
then pointed due north. On ,the other courses the present day it forms the center of one of the mOt!t im
same result was attained. The needle never deviated portant and profitable of the industries which invari
one degree from the north. Iron was placed around ably accompany the triumph of civilization and science 
the compass, and the needle was observed to deviate a over the dark mist of ignorance and superstition.
degree west. The inventor moved screw, B, and ad- A. (J. Wilson. 
j usted the needle carefully. The imaginary vessel was -----......... H.t+' ... ------

swung again, and on every course the needle pointed Magnesia. 

due north. It was also shown that the compass pad no Dr., Frank, of Charlottenburg, refers to the previous 
.. heeling error," which is caused by the rolling of the experiments of Vicat, Macleod, and Deville, who had 
vessel. A most severe test was applied, but the cal1d noticed the possibility of employing magnesia as a 
remained perfectly horizontal. The Sirieix compass cement, but it was not until the need of finding some 
was revolved at a great rate, much more than could use for the enormous quantities of refuse magnesia 
ever be attained in swinging a ship, and directly the salts, arising as by-products in the manufacture of 
motion was stopped the compass card was seen to be potash at Stassfurt, that the subject again recently at
still pointing north, and it had moved little more than tracted attention. The question is of all the more hll
half a degree on each side of the " lubber line." The portance in that the other compounds, the chlorides 
compass card was spun round at a great rate. Left to combined with the magnesia at Stassfurt, are valuable 
itself, it became dead in about one minnte's time. An for the production of bleaching powder and hydro
ordinary compass would revolve probably five minutes chloric acid. When Sorel pointed out, in 1867, that a 
or more. Mr. Sirieix has in his compass avoided the cement could be produced by mixing chloride of mag
use of compensating magnets placed in the deck or nesium and magnesia, it was hoped that good results 
binnacle, vertical bars, and other arrangements neces- would ensue. The composition of this cement was 
sary to the compasses mentioned. He has, to use his own based npon much the same principles as the white 
expression, " centralized and neutralized " the magnet- stopping used by dentists, made of zinc oxide and 
ism of the ship in a spot directly beneath the compass chloride of zinc. This cement of Sorel, in spite of many 
card, thus succeeding where others have failed. The attempts to use it, proved a failure in consequence of 
Alta says : .. Prof. Sladky, of the University of Cali- a tenQ.ency, often noticed also in calcareous cements, 
fornia, has testified in writing to the splendid per- to sw�ll a.nd blow, owing to deferred hydration. Dr. 
fermn.nce of Mr. EH .. iei,x's instrwnent, and it has a.l� Gr.andmo.nn, --of  Hirschberg, has recently patented a 
been examined by Lieutenants .T. B. Milton, E . .T. Dorn, new method of treating the magnesia, for whereas 
and G. M. Stoney, of the U. S. Navy, all of whom agree formerly the material was merely calcined and made 
as to the efficiency of the compass." up with water, he now carefully . slakes the calcined 

•• • • •  magnesia, and subsequently exposes the compound 
Spanlllh Naval Pl'oa;l'ess. or casting to the action of carbonic acid gas, much in 

I � The United States government has a.t last screwed the same way that builders have been in the habit of 
up its courage to the extent of ordering ships that shall dryIng and hardening plastered rooms by confining the 
make 19 knots an hour. This is equivalent to being air and burning coke in them, so as to liberate carbonic 
about a quarter of a century behind old Spain. The acid gas. The natural carbonate of magnesia, known 
Spanish navy is now in possession of a war vessel, the as magnesite, is a mineral of great hardness and density, 
Reina Regente, that sails at the rate of 21 knots and the similar substance obtained by the above treat
per hour. Probably by the time our 19 knot ships are ment resembles magnesite in its hardness and in its 
ready, Spain and other nations will have vessels that capacity for taking a good polish. Grundmann also 
can make 25 knots. It seems to be difficult for our employs the magnesia as a cementing agent for various 
Navy Department to keep posted as to what is being materials, for instance, by the use of marble d ust an 
done by other naval powers. What is the use of build- artificial dolomite is obtained. The magnesia can al!!o 
ing antiquated, slow boats, when better and more ap- be improved by adding to it soluble silicates of the 
proved forms are already afloat that can sail around nature of water lass, and it can be used as a stucco for 
them and run them down. building p 

The Reina Regente has ' a displacement of 5,000 tons, � ...... -----..... ------

12,000 horse power, burns 1 '4 pounds of Coal per hour '" labUUJ' of the Telegralth Company. 
per horse power, and has a very formidable armament. : " umber dealer in Bangor.: Me. , delivered to the 
This wonderful vessel was built in 15 months' time." estern Union Telegraph Company at that · city, for 
Tile fastest torpedo boat is also in the Spanish navy. transmission to his co�pondent in Philadelphia, the 
It is named the Destructor, and runs at a speed of 22� followiug message : " Will sell 800 M laths delivered 
knots or over 26 miles per hour. at your wharf two teil net cash. July shipment. An-

Spain is .rapidly regaining her ancient prestige on swer "quick." The message as delivered in Philadel
the sea. Spanish . steamship lines are fast being ex- phia omitted the word � ' teri,,, making the price read 
tended all over the world. Splendid Spanish steamers .. two net cash." Tile offer contained in, the telegram 
now ply between New York, the West Indies, and was accepted immediately by telegraph . •  The laths 
Mexico, On the PaQUlc the Spanish steamers are vig- were shipped . at *e price named in the telegram as 
orously competing for the coast trade. delivered, viz., two . dollars per M, and the Bangor 
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dealer brought suit against the telegraph ' company to 
recover for the loss sustained by him. The company 
relied, among other things, .upon .l. stipulation printed 
on the blanks to the following effect : " It is agreed 
between the sender of the following me88&ge and this 
company that said company sh&.ll not be liable for 
mistakes or delays in the transmission or delivery ot 
for non-delivery of any unrepeated message, whether 
happening by negligence of its servants or otherwise. 
beyond the amount received fol" sending the same." 
The company also urged ' that the plaintiff was not 
bound by the erroneous message, and need not have 
delivered the laths to his Philadelphia correspondent. 
The Supreme .Tudicial Court of Maine (Ayer vs. West
ern Union Telegraph Company) decided against the 
company upon both grounds. It held in the first 
place that the stipulation referred to did not bind 
the sender, but was void, as against public policy, de
claring it to })e essential for the public good that the 
duty of the company to use care and diligence should 
be strictly enforced. In the second place, the court 
held that the sender of the message was bound by it, 
even if erroneously delivered, but that he had his 
remedy over against the telegraph company. As be
tween sender and receiver, however, it held that the 
party selecting the telegraph as the means of com
munication should bear the loss caused by the errors ot 
the telegraph. 

.. I I  • ., 
John B. Cornen. 

The senior memher of the great iron manufacturing 
firm of .T. B. & .T. M. Cornell, of New York City, died 
October 26, at Lakewood, N . .T. , in the 67th year ot 
his age. He commenced work in this industry when 
fifteen years old, and in 1847, with a brother, opened a 
factory in New York City. The first year they em
ployed only four or five hands, but their business grew 
steadily, and the firm now employs upward of 1,000 
men, being among the largest manufacturers of iron 
for building purposes in the United States. They fur
nished a large part of the iron for the elevated 
railroad structures in New York, and are now fur
nishing the iron for the Brooklyn elevated railroads. 
Mr. Cornell was a trustee of the Broadway Savings 
Bank, a member of the U nion League Club, and a pro
minent member of the Methodist E piscopal Church, 
being President of the Board of Trustees of Drew 
Theological Seminary. His gifts and charitable con
tributions to the church have been very large, and he 
always took a l ively personal interest in its work. He 
leaves a widow an i seven children. 

.. � . . . 
Iron Brick Paving Stones,' 

Paving blocks called iron brick are now being in
troduced by Louis .Tochum, of Ottweiler, near Saar
brucken, Germany. This brick is made by mixing equal 
parts of finely ground red argillaceous slate and finely 
ground clay, and adding 5 per cent of iron ore. This 
mixture is moistened with a solution of 25 per cent 
sulphate of iron, to which fine iron ore is added until it 
shows a consistency of 38° Baume. It is then formed 
in a press, dried, dipped once more in a.nearly concen
trated solution of sulphate of iron and finely ground 
iron ore, and is baked in an oven for 48 hours in an 
oxidizing fiame and 24 hours in a reducing flame. The 
German government testing laboratory for building 
materials has reported favorably on this brick. 

. . . . .. 
Simple Method Cor Reviving Perso� A pparently 

Dead. 

At a meeting of the last congress o�herman scientists 
this subject was discllssed, and Dr. H. Frank men
tioned that there are but two ways to stimulate the 
heart-electricity and mechanical concussion of the 
heart. The first is considered dangerous by him, as it 
may easily destroy the last power of contraction re
maining in the organ. But what is termed " pectoral 
concussion " is decidedly preferable. Dr. F. 's method 
is as follows : 

He fiexes the hands on the wrist to an obtuse angle, 
places them both near each other in the ileo-crecal 
region, and makes vigorous strokes in the direction of 
the heart and of the diaphragm. These strokes are re
peated from fifteen to twenty times, and are sugceeded 
by a pause, during which he strikes the chest over the 
heart repeatedly with the palm of his hand. In favor
able cases this method is early successful, and some
times a twitching of the lids or the angles of the mouth 
appears with surprising rapidity as the first sign of re
turning life. As soon as the symptoms are noted, the 
simple manipulations above described must be earnest
ly continued and persevered in from a half to one hour, 
for, with their cessation, the phenomena indicating be
ginning return of life also cease. Generally, the face 
assumes a slight reddish tint, and at the same time a 
faint pulsation may be felt in the carotids. By this me
thod Dr. F. has seen life retnrn in fourteen cases, among 
whom were ' such as had hung themselves, drowned, 
and asphyxiated by carbonic"oxide, aud in one case by 
croup. In three cases of asphyxia by coal gas and in 
one case of apparent death by chloroform the method 
described alone:succeeded.-Med. and 8:u1'g, Reporter. 
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DlPROVED ROTClIXISS AND 1ItOUlfTAIlf GUlfS. 

We publish some illustrations of the very fine col
lection of ordnance shown by Sir W. G. Armstrong, 
Mitchell · & Co. at the Newcastle exhibition, these 
illustrations showing their present type of Hotchkiss 
gun and a 7 pounder mountain gun. 

Considerable improvements have been effected at 
Elswick in the mountings of the smaller rapid fire 
guns. The Elswick automatic recoil mounting .for the 
3 pounder Hotchkiss rapid fire gun has been, in fact, 
the germ from which the 30 pounder and 70 pounder 
m o u n t i n g s  

. 

have arisen. 
The gun it

self is placed 
on a rocking 
slide, w h i e  h 
pivots on trun
nion bearings, 
the gun only 
moving back
ward and for· 
ward o n  t h e  
slide. The ele
vation and de
pression a r e  
given by rotat
ing t h e  slide 
round its trun
nions by means 
of a shoulder 
piece attached 
to it. A clamp-
ing arc is fitted to the right side, so as to fix the 
gun at any angle of elevation required. In front 
of the trunnion bearings are screwed two piston rods, 
which pass through glands into the recoil presses, 
forming part of the revolving bracket. The recoil 
presses are internally slightly conical, to allow a free 
passage of water past the piston at the commence
ment of the recoil, which is gradually diminished 
toward its end. At the rear of the trunnion bear
ings are two springs, contained in boxes, which also 
form part of the rocking slide. These being compressed 
during recoil, serve to return �he gun immediately to 
the firing position. 

ing, so that it is seen how much the mounting is re
lieved by the adoption of a certain though small re
coil. A guard is fitted over the trigger in the pistol 
grip to prevent the use of the trigger for firing. A 
lanyard is attached to it, and led through the brass 
guard in rear, so that the man at the shoulder piece 

IMPROVED HOTCHKISS GUN. 

The rocking slide is provided with trunnions, which can fire by pulling the lanyard. A knot is made in 
fit into a revolving bracket on which the gun is the lanyard, so that the gun cannot be fired if it 
trained horizontally by means of the shoulder piece. does not return into the firing position. 
This revolving bracket is carried on a pivot plate, to A rate of fire of about 20 rounds a minute has been 
which it is attached by a clip ring in halves. A clamp obtained with the 3 pounder gun thus mounted. 
fixes the bracket in any position. A gun metal pivot .. Hotchltiss guns have been manufactured by Sir W. 

at the center of the mounting takes the weight off G. Armstrong, Mitchell & Co: in large numbers, espe
the mounting and reduces the friction when training. cially for the British government. They are used ex
This bracket carries a thin steel shield for protection tensively on board ship and in torpedo boats. 
against rifle fire. Since the gun always recoils in the The 7 pounder mouniain gun is intended for moun· 
line of fire, the strains of recoil never vary. From the tain service, for which purpose it is made in two parts, 

pressures indicated in the recoil presses during ex
periment, the maximum strain was found to be 6 '7 tons 
and the mean strain 4'75 tons, the total amount of 
recoil being 4 inches. ' Assuming tbe powder pressure 
to be 15 tons per square inch, a strain of 40 tons per 
square inch would be given off · on the stand at - the 
center of the gun in the case of · the non-recoil mount· 

ntPROVED MOUNTAIN GUN. 
so thf t it can be easily transported on the back of 
mules. Its carriage and ammunition are carried in 
the same way. Tbe total weight of the gun is 400 
pounds ; each part, tberefore, weighs 200 pounds, and 
forms a load for one mule. Four. other mules carry 
the carriages, ammunition, and gear. 

Another 7 pounder shown at the exhibition is in-

tended for a boat gun. The principal dimensions of 
the mountain gun are : Length (total), 70%, inches '; 
length of bore, 66%, inches ; length of rifiing, 55%, 
inches ; caliber, 2%, inches ; weight, 400 pounds ; weight 
of shell (filled." 7 pounds 6 ounces ; weight of powder 
charge, 1%, pounds. 

Excellent service has been rendered by this weapon 
in India, Afghanistan, and Egypt. -Enginem·ing. 

.. 4 8 ' " 
Prehistoric Food. 

Some curious evidences of the diet of our prehistoric 
ancestors of the " stone age " were recently brought 
before the Odontological Society of Great Britain by 
Mr. Charters White. Mr. White was struck with the 
thought that, as particles of food become imprisoned 
in the dental tartar, sealed up in a calcareous cement, 
and can be made to reveal themselves on solution of 
this material, it . would be an interesting revelation . if 

t h e  t a r t a r  
found on these 
t e e  t h. of the 
stone age could 

be made to give up its secrets in a similar manner. He 
accordingly decalcified some with dilute hydrochloric 
acid, and examined the sediment. It consisted of 
masses composed of epithelial scales mixed with the 
contents of starch cells. Besides these, Mr. White was 
able to identify portions of husks of corn, hairs from 
the outside of the husks, spiral vessels from vegetables, 
husks of starch, the point of a fish's tooth, a conglom
eration of oval cells, probably of fruit, barblets of 
feathers, portions of wool, and some fragments of car
tila�e, together with some other organic remains which 
he failed to recognize. The fact that vegetable tissue 
should be found in such a state as to be easily recog
nizable, after the lapse of probably not less tban tbree 
thousand years, is certainly remarkable. 

It is to be hoped Mr. Wbite will lose no time in ex
amining the teeth of Pharaoh, -Rameses 11., wbose 
well-preserved mummy now ornaments tbe Egyptian 
museum at Cairo. Tbe public is curious to know 
what the old gentleman ate for his last breakfast. 

Cotton Mills at the So uth. 

In Georgia, at Columbus, the Swift Cotton Mills Com
pany has added 8,000 spindles to its mill ; the Muscoc 
gee, of tbe same place, a new mill of four hundred looms; 
the King Company, seven hundred looms and three 
thousand spindles ; and at Augusta, Clarksville, Ameri
cus, West Point, Dalton, and Savannah, large improve
ments are making and new mills building. In Soutb 
Carolina, tbe Pacelot Company, with 12,000 spindles, is 
building another mill of eq ual size, and the Pelzer 
Company, with 22,000 spindles, is building anotber 
large mill. At Marion, a $100,000 mill is in course of 
construction, one of $500,000 at Greenville. one at Clif-

ton of $300,000, one at Bennettsville of $200,000, one at 
Columbia of $250,000, and one at Fort M ill of $160,000, 
while others are projected. A cotton oil mill, at Littl& 
Rock, Ark.,  which cost $200,000, is crushing two hun· 
dred tons of seed daily. A $1,000,000 cotton mill . is 
going up at Galveston, and a $000,000 cotton mill at 
Dallas.-L . .A . ,  in Wade's Ftbre. 
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ENGINEERING INVENTIONS, 

A throttle valve has been patented by 
Mr. Edwin W. Luce, of Bolivar, N. Y. This invention, 
construction, and arrangement of parts in a throttle 
valve is simple and durable in construction, and 
is cie,Signed to permit access to tbe w()rking parts under 
any pressure of steam or water. 

A globe or other valve has been pa
tented by lIIr. Edwin F. Briggs, of Brooklyn, N. Y. 
This invention covers a novel construction aud com
bination of parts to dispense with a stuffiug box in !alvular structures, while providing against objection
able leakage, or so subduing the leakage that the es
Caping fiuid or vapor will be relieved of force or pres
sure before it reaches an outlet. 

A railroad switch has been patented 
by lIIr. Walter R. Coppedge, of Floyd Court House, Va. 
Switching rails are combined with the main line rails, 
the switching rail at one side being made in sections 
that are hinged together, one of the sections being 
mounted !>n .. pivot bolt and normally held 80 that its 
end adjacent to the main line rail shall be in a lower 
plane, with other novel features, whereby the main line 
will be always open. 

A car coupling has been patented by 
:Hr, Thomas B. Nutting, of 1II0rristown, N. J. It bas 
a slotted drawhead, a pivoted coupling hook having a 
pin and slot connection with the drawhead, the coup
ling link fulcrumed upon the coupling hook pivot, and 
carrying a rod engaging a shoulder on the coupling 
hook, the coupler being automatic and being alBO 
designed to couple with the ordinary form of link and 
pin couplIng. 

A rotary engine has been patented by 
Mr. Herman Knebel, of Birmingham, Ala. There is a rotary piston in a casing, with camR or inclines leading 
llP to the head of tbe piston, an auxiliary cylinder being 
connected with and receiving steam from the interior 
of the casing, there being also a sliding blade, auxiliary 
piston, and various other novel features, in an engine 
designed to be easily controlled and reversed, and eco
nomical hi the combnstion of steam. 

A cable grip for railways has been pa
tented by lIIr. Thomas O. Cooper, of Wilmington, Del. 
Combined with the car axles are bar. having guide 
slote, a laterally adjnstable frame with horizontal pro
jecting arms fitting in the slots, vertical guides on the 
inner side and a vertically adjustable grip moving in 
the gnides, with means for raising and lowering the 
grip, and other novel features, the invention being an 
improvement on a former patented invention of the 
same inventor. 

• • •  
AGRICULTURAL INVENTIONS, 

A plow has been patented by Mr. 

A padlock has been patented by 
lIIessrs. Charles D. Smith and Robert H. Thompson, of 
Hartsell's, Ala. It is a comparatively inexpensive com
bination lock, which cannot be opened by one not 
knowing its interior construction, and how to operate 
its bolts or pins, and a buttou at the outside of the lock, 
certain features of the invention being also applicable 
to fiat plate locks. 

An aerial vessel has been patented by 
lIIr. William N. Hutchinson, of Wellesbourne, Bide
ford, Devon County, England. Combined with the 
skin or envelope of a balloon is a compressor, acted on 
by weight or spring power, to press against tbe infiated 
balloon with an approximately constant pressure, 
wbereby the skin or envelope is kept distended and 
free from plaits. 

A washing machine has been patented 
by lIIessrs. David C. Barnard and Edward L. Wallace, 
of Lockport, N. Y. Its construction is such tbat the 
clothing may be manipulated as desired without being 
touched by the hand, and the clothing · being washed 
can be kept from contaminatiou by the dirt previously 
washed out, the invention covering various novel 
details and combiuatious of parts. 

A fodder press has been patented by 
lIIr. George H_ Clemmer, of Arcanum, Ohio. Com
hined with a base are two presser heads, one mounted 
to slide on the base toward the other, there being an 
operating lever pivoted to the base and a connectiug rod 
pivotally connected at one end to the operating lever 
and at the other end to the sliding presser head, the 
press being very powerful, efficient, and convenient. 

A fruit evaporator has been patented 
by Mr. William S. Plummer, of Rochester, N. Y. Its 
construction is such that difi'ereut rows of trays con
taining the fmit may be forced along in ouch order as 
to obviate the placing of green fruit under partially 
evaporated fruit, and the fruit whicb evaporates the 
fastest may be forced forward out of the evaporating 
chamber without disturbing the other rows. 

A dish washing machine has been pa
tented by Phebe Ella Cox, of Readington, N. J. It 
consists of a water tank with a dish car mounted on 
casters, to be wheeled to and fro a short distance in the 
tank, the car having partitions, and there being various 
novel features. whereby water may be made to rush 
through upon all the dishes it coutains, carrying off 
deposited matter through the perforated partition 
walls and end openings. 

SCIENTIFIC AMERICAN 
E U I L D I N O E D I T I O N . 

NO VEMBER N U MBER. 

T A B L E  O F  C O N T E N T S_ 

The charge ffYr r"aertion under thUJ head iB One Dollar 
a line ffYr each inaertion ; abuut eight wordB to a liM. 
Adverti8ements muat lie received at publication q[ftC8 
aa early aa Thuraday mQrning to appear in nerlJt iBsue. 
Wanted- A wood " compressing process " snitable 

for wooden shoe 80les and heels. Address Alex. Han
vey, Steubenville, O. 

A big patent for sale. Government wants it. Ad
dress L. M. Harris, Boston, Mass. 

Wanted-Die sinker. Must be first class in every re
spect. Steady employment and llood wages to the right 
man. Address Irwin A\IJ{er Bit Co., Wilmington, O. 

Wanted-A young, skilled mechanical engineer who 
thoroughly understands draughtinl{. Must be a good 
machini6t and competent to manage a large number of 
men. Address Walter R. Cook, 46 Cortlandt St., New 
York City, care of John S. Urquhart. 

Lathes for cutting irregular forms a specialty. See 
ad. p. 285. 

For the best aud cheapest 4 Horse Engine, address 
Peter Walrath, Chittenango, N. Y. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Chicago, m. 

For the latest improved diamoud prospecting drills, 
address the M. C. BullOCk Mfg. Co., 138 Jackson St., 
Chicago, Ill. 

The Railroad Gazette, handsomely illustrated, pub. 
lished weekly. at 78 Broadway, N ew York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump .Works, 113 Federal 
St .. Boston, and 93 Liberty St., New York, have just i.
lued a new catalogue. in which are many new and im
proved forms of Pumping Machinery of the single and 
dllplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link Belt 111. C�., Chicago. 
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gives a very lucid account of astronomy, and the .whole 
work is highly to be commended, as converting what is 
ordinanly considered a dry subject into a very Vivid 
and interestinll: one. 

ANNUAL REPORT OF THE BOARD OF 
REGENTS OF l.'HE SlIIITHSONIAN IN 
STITUTION, TO JULY, 11:'81). Washing 
ton : Government Printing Office 
1886. Pp. xviii, 996. 

This report contains the financial statement, list 0 
correspondents and of institutions to which the Smith 
sonian Institution publications are sent. After thi 
class of information, reports on the year's work in as 
tronomy, physics, and cognate branches of natural sci 
ence by difi'erent anthors are given. This forms an 
admirable review of the progress of science, aud tbe 
work can be warmly commended to our readers. 

QUANTITATIVE CHEMICAL ANALYSIS BY 
ELECTROLYSIS. By Dr. Alexander 
Classen. Translated by William Hale 
Herrick, A.M. New York : John 
Wiley & Sons. 1887. 

To the chemist who has kept abreast of the analytica 
methods of the day, it is only, necessary to say that tbis 
is a relfUme and collected description of ..  Classen's 
lIIethods " to recommend the book. The electrolytic 
separations devised by this chemist have met with snch 
success, and have filled so teal:a void in analytical work, 
that they have everywhere met with the highest praise. 
His beantiful precipitation of metallic iron from the 
solution of it. oxalate is especially a noteworthy step 
in modem analysis. The work is illustrated with cuts 
of batteries, apparatus, etc., while many tables 0 
resnlts testify to the admirable correctness of hi 
methods. 

BULLETIN OF THE UNITED STATES FISH 
COMMISSION. VOL. VI. , FOR 1 886. 
Washington : Government Printing 
Office. 1887. Pp. 495. 

This volume is a collection of over 136 monograph 
on ichthyological subjects. The catalogue of its con 
tents is far too 'extensive for ns to notice in a review 
of this length. The introductory notice bears a mel· 
ancholy interest iu its signature, the name of the lately 
deceased Spencer F. Baird. The snbjects treated 
range all the way from .. A lIIan Killed by a Sword 
Fish " and .. A Curlons Knife Found in the Flesh of a 

Pres.es & Dies. Ferracute lIIach. Co., Bridgeton, N. J. 
Nickel Plating,-Sole manufacturer. cast nickel an· 

odes, pure nickel salts, polishing compOSItions, etc. ,100 
ULtttle WQndtr." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Krlstaline. 
Complete outllt for plating, etc. Hanson, Van Winkle & 
Co., Newark. N. J., and 92 and 91. Liberty St .. New York. 

Cod Fish " to .. Report on Examination of Clupeoids,' 
Iron Planer, Lathe, Drill, and other machine tools of etc. Hence it seems obvious tbat there is something 

modern design. New Haven Mfg. Co., New Haven, Coun. in the book to please all tastes. 

THE MANUAL OF PHONOGRAPHY. By 
Benn Pitman and Jerome B. Howard . 
200,OOOth. Cincinnati : Phonographic 
Institution. 1887. Pp. 144. 

Snpplement Catalogue.-Persons In pursuit of infor
mation of any speCial engineering, mechanical. or scien
tillc subject, can have catalogue of contents of the SCI
.NTIII'TC AMERICAN SUPPLEMENT sent to them free. The SUPPLEMENT contains lengthy articles embraCing 
the whole range of engineering, mechaniCS, and physical 
science. Address Munn & Co .. Publishers, New York. 

This is a short manual on the well known Pitman 
system of phonography, giving many practical exer 

The Holly lIIanufacturmg Co., of Lockport, N. Y., cises and plates for dictation or practice. 
Andrew J. Smith, of Wheatland, Oregou. This inven
tion relates to tnrn plows, and provides a construction 
whereby the plow mllY be converted by a simple ad
ju�tment intO either a single or double plow, having pe
culiar means for connecting and bracing the parts, by 
which it is made both light aud strong. 

will send their pamphlet, des!lribing water works rna-, ,SIXTH ANNUAL' ,REpeRT OF THE UNIT 
1. Elegant Plate in Colors of Three Frame City chlnery. and containing reports of tests, on application. ED STATES GEOLOGIC A.L SURVEY TO 

Dwellings, costing Two Thousand Five Hun- Iron, Steel, and Copper Drop Forgings of every de· THE SECRETARY OF THE INTERIOR. 
A ,stacker has been patented by Mr. 

lIIarion A. Heinlen, of Lemoore, Cal. Combined with 
a .pivoted and swiveled derrick post npon a truck is a 
sliding frame with a derrick arm pivoted thereto, with 
means for raising and lowering the frame and swinging 
the derrick arm. the apparatus being simple and dur
able and specially adapted for stacking hay or grain in 
the field. 

dred Dollars each, with fioor plans, sheet of scription. Billings & Spencer Co., Hartford, Conn. 1884-85. By J. W. Powell. Wa�hing-details, etc. . . R i d S CurtiS Pressure egu ator an team Trap. See p. 301. ton : Government Printing Office. 2. Plate in Colors of a Frame Dwelling, situated 1887 P • 
570 at Belleville, N. J., costing Two Thousand Steam Hammers, Improved HydrauliC Jacks, and Tube • p. XXIX, • 

Five Hundred Dollars, with full specifications, Expanders. R. Dudgeon, :u Columbia St., New York. This elegant publication, forming a massive quarto fioor plans, sheet of details, etc. 
6O.IlO J!Jmer/llm,'a l887 � Book of superior saws, with volume, cannot be adequately treated of here. In typo 

3. Page Engraving of HolbrooJl: Hall, New York h d I t f f '1 't I thO t be City, an Eight Story Apartment House, lately Supplement, sent free to all Sawyers and Lnmbermen. grap y an p a es 0 OSSl S, 1 eaves no mg 0 

condemned for dry rot. Address Emerson, Smith & Co., Limited, Beaver ],'aIIs, desired as regards perfection of production. It gives 

4. Plans for a School House costin:; between Eight 
Pa., U. S. A. one's patriotism an impulse to find the scientific work 

• • •  and Nine Thousand Dollars. Hoisting Engines, Friction Clutch Pulleys, Cut.ofi' of the United States so creditably presented to the 

5. Half page Engraving of a Residence at Batten- Couplings. D. Frtsble & Co .. 112 Liberty St., New York. world. It inCludes , besides the director's report, ad 
)[ISCELLANEOUS INVENTIONS, 

A lounge has been patented by Mr. 
.JIII]JeS W. Reynold., of Brooklyn, N. Y. This inven
tion, covers a novel construction and combinatiou of 
parts composing the head and foot of the lounge, in 
�oiJn<;ction with its body, whereby th� 10l1Oge can be 
easily and conveniently changed into a bed. 

hall Park, Worcester, England. ministrative reports by leading authorities eugaged in 
.. How to Keep Boilers Clean. " Send your address the work of the survey. Among these llIay be noted 6. Perspective view, with fioor plans, of a Dwell- for free 86 page book. Jas. C. Hotohklss, 120 Liberty St., 
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Mr. Henry Gannett, Profess!>r Rafael Pumpelly, Pro
fessor 'N. S. Shaler, Dr. F. V. Hayden, ProfeRsor O. C. 
lIIarsh, and many other well known names will be 
found as authors of papers on various subjects. The 
illnstrations comprise 65 plates and 57 figures in the 
text. 

7. Drawing of a Reception Pavilion, Geneva. 
8. Illustration of the New Railroad lIIen's House, 

New York. A Club House costing One Hun
dred Thousand Dollars. 

lIIagic Lanterus and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex
hibitions, Sunday schools, colleges, and home entertain
ment. 152 page Illustrated catalogue free. McAllister, 
Manufacturtng Optician, 49 Nl\S88u St., New York. An oil press cloth has been patented 

by Mr. Thomas Bennetts, of Brooklyn, N. Y. This 
iiivention provides for making the press cloth of two 
la,:r..ers of snbstantially equal size folded upon each other 
an.d ,united to form a partially open folded edge, or a �-clit bmTi'DE; it.& �0fiJ. l�ly united _by a wuitahle 
sitch. 

9. Design of an Attractive Residence at lIIinne
apolis, lIIinn. 

10. A Church of moderate cost, with first story 
pian. Intended for 450 seats. 

No. 11 planer and:matcher. All kinds of woodworking A 
machinery. C. B. Hogers '" Co., Norwlcb, Conn. 

TREATISE UPON CABLE OR ROPE 
TRACTION. By .T. Bucknall Smith, 
C.E. London': Engineering ,. and 
New York : John Wiley & Sons. 
1887. Pp. xii, 195. 

Talcott's Wilson and combination belt hooks. Provi-
n. Engraving of a Two Stor] and Attic House d R. I erected at Montclair, N. _ .� with fioor plans. eoce, . 

A nut lock has been patented by Mr. 
Cost, Thirty-seven Hundreu Dollars. Split Pulleys at low prices, and of same strength and 

12. A Thirty-five Hundred Dollar Dwelling. Per- appearance as Whole Pnlleys. Yocom & Son's Shafting 
spective and fioor plans. Works, Drinker St., Philadelphia, Pa. Samuel H. Ray, of St. 'Louis, Mo. The nut is formed 

\Vith an eccentric groove, a washer having a fiange pro- 13. Page Engraving of the New Monument and 
jecting over the nut, and a key fitting iu the groove of Tomb of 111. Thiers, Cemetery of Pere la Chaise, 
tile,nut and. engaging the fiange of the washer, the lock Paris. 

being readily applied, and preventing any backward 14. Design for an Entrance. Half page engraving. 
movement or loosening of the nut. 15. Perspective and fioor plans of a House costing 

A desk has been patented by Mr. Three Thousand Eight Hundred Dollars. 
16. Design for a City Front. W. H. Powell, Archi-Charles Emmel, of Cambridge, Mass. It has on its tect, London. 

body a hinged top or lid, with plates hinged to the lid 17. Floor plans and perspective of a House for a to swing at an angle to the hinge, and stop lug. on the narrow lo t. Cost, Four Thousand Dollars. 
hinged plate. adapted to engage the body, with other 18. Perspective and fioor plans of a Four Thousand novel features, making an article of fnruiture adapted Five Hundred Dollar Residence. for ]l.Be either as a table o(a desk. 19. lIIiscellaneous Contents : Putting Water Heat-

An axle nut has been patented .by Mr. in!\, Pipes in Cook Stoves, illustrated.-Cedar 
Shmgles.-The Trade Unions.-Some Data on 

George B. Lumpkin, of Lexington, Ga. This invention Steam Heating.-Plastering.-The Rumbling 
ptqVideB a simple and easily operated device by which Sound in Closed Carriages, how prevented.-
to take . up the wear of the hub box of a vehicle, and Pipes and J oints.-Jack Frost in Water Pipes. 

- The Effect of Freezing on Cement.-The canse the box to fit properly at all times between the Wood of Thuja Gigantea.-A Dutch Interior. 
in!'et':fiange of the axle arm and the nut screwed on the -Spontaneous Combustion.--Cement Appa-
QIJter end of the arm. ratus.-How to Repair Stone Steps.-Insulated 

Air Coverings for Steam, Water:t and Gas Pipes, 
A weather strip for doors has been illustrated. - The New Era J:Uldiator, illus-

trated.-Shingle Stains.-Elfects of Snow on patented by lIIr. James K. Patterson, of Crete, Neb. lIIarble.-" Alert " Hand Force Pump, illus-It. .i8 of" 8)leet metal, and hinged by a pecnliar spring trated. hinge and an ordinary butt hinge to a cleat fixed by The Scientific American Architects and Builders IRlrewe to the outer face of the door near its lower edge, EldltiOI). is issued monthly. $2.50 a year. Single 
and, is designed to automatically close to the door sill copies, 25 cents. Forty large quarto pages, equal . . d I d to about two hundred (Jrdina,ry book pages; form-al!'tha 001"'0 OIIes, for exclu Ing rain, snow, wind, etc. ing, practically, a large anrl splendid MAGAZINE 

A d.... ght l' has b t ted OF ARCHITECTURE, richly adorned with elegant ... u equa Izer een pa ,en plates in colors and with fine engravings; illustrat-"" !!It. Ell R. Parker, of Wyoming, Ontario, Canada. Ing the most interesting examples of lIIodern 
This invelltien covers .. novel combination and ar- Architectural Construction and alhed subjects. ,., . .  , The Fullness, Richness, Cheapness. IU!,d Conve-I)in�ent of parts designed to afi'ord a draught eqnal- nience of this work have won for it the LARGEST 
ltilr of great strerigth and simplicity, adapted to plow • .  CIRCULATION of apy Architectural publlcation in ii,llt In'()lchards, working a horse power, and ' in other. the world. Sold by all newsdealers. 
sl.Wat.i� requirlDi , a .�hort ,doubletree, and for other MUNN & CO., Pm!LIS�, 

Batteri.s.-Book of full instructions for making and 
working batteries for electrotyping. 1I(0id and silver elec
troplating, etc., 25 cts. C. F. Chapman, Ipswich, Mass. 
Box 286. 

Send for new and complete catalogue of Scientific 
Books tor sale by Munn '" Co .. 381 Broadway, N. Y. Free 
on application. 

NEW BOOKS AND PUBLICATIONS. 

ELECTRICITY FOR PUBLIC SCHOOLS AND 
COLLEGES. By W. Larden, M.A. 
London : Longmans, Green & Co. 
1887. Pp. xx, 475. 

This work is a convenient treatise on magnetism and 
electricity. The subject is very fully treated, and pre
sented in very attractive shape. It is illnstrated with 
the familiar cuts, some of which show some signs of 
nse. The subject of practical tellts and experiments is 
extremely well presented. It may be safety and confi
dently recommended to those wishing a manual for 
study and reference. It Is very fully indexed. 

. 
A:;;TRONOMY BY OBS

'
ERV ATION. By Eliza 

A. Bow�n. New York : D. Appleton 
& Co. 1886. Pp. 90. 

This work is an attraetive one in ite style of produc
tion. It includes numerous star maps, colored plate of 
spectra and other diagrams, all beantifully presented. 
The principal star charts are in a blue sky, the stars 
being white. Their completeness and appearance' 
leave nothing to be desired. Several beautiful views of 
" moon scenery' " give a viYid idea of the landscapes of 
the. satellite. satnm and the other planets are duly 
figured. Slln spots, granules. and pores of the snn's 

This work gives a reasonably fnll compilation of the 
generalities of cable traction. Starting out as an Enll:
lish writer, he feels obliged to use the word .. tram
ways," bnt very sensibly attacks it as wholly indefensi
ble. lIIining and railway rope baulage are considered 
first; then specific examples are described, such as the 
California roads, those of other parts of the United 
States, and New Zealand, and European roads ; then 
the cost of constructing and working the system, general 
considerations, and the manufacture of wire ropes are 
given. In an appendix the City of London and South
wark Cable Traction Subway and the Glasgow Under
ground Rope Railway are described. The work is 
well printed and includes 76 illustrations. 

A POCKET ATLAS OF THE WORLD. 1887, 
Ivison, Blakeman & Co •• New York 
and Chicago. Pp. 224. 

In this little work, which is sold for the modest price 
of twenty-five cents, is contained a complete atlas of 
the world. 

THE STORY OF METLAKAHTLA. By Hen
ry S. Welcome. Illustrated. Saxon 
& Co. ,  London and New York. 1887. 
Pp. xiv, 483. 

Iu this book arc detailed the achievements of lIIr. 
William Duncan, who established a settlement among 
the Indians near Alaska, civilizing them an d bringing 
about most excellent results M a missionary. This 
story is a most remarkable one, and is of uniform tenor 
of success and prosperity until the Anglican Bishop of 
the region interfered. Then tronble arose, and the con
dnct of the Bishop is bitterly complained of in the book. 
The last proposal of the missionary seems to have been 
to move his people to thE! United States, as it appeared 
that dts8enslon and coneeqnent fatlure was to be tbe out
come of the conllict between him and the church au-

purposes. 361 lhvadway, New York. IUrface are trelOted of at eonalderable lengtb. The text thoritiCi. The storT [I a eurlona and interesting one. 
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HINTS TO CORRESPONDENTS. 
Name. and Addre •• must accompany aU letters. 

or no attention will be paid thereto. ThIs is for our 
information. and not for publication. 

Reference. to former articles or answers should 
give date of paper and page or nnmber of question. Inq II lrle. not answered in reasonable time shonld 
be repeated; correspondents will bear in mind that 
some answers reqnire not a little research. and. 
though we endeavor to reply to all, either by letter 
or iu this department. each mu.t taKe his tum. 

Special W rUte n  I n Co rmati o n  on matters of 
personal rather than general intere.t cannot be 
expected without remuneratiJn. 

Sclen tillc American SUI'plelDent. referred 
to may be had at the office. Price 10 cent. each. 

Book. referred to promptly .upplied on receipt of 
prIce. 

IUlneral. sent for examination should be distinctly 
marked or labeled. 

(1) C. V. A. asks : 1. What cement 
.hould be used to fasteu to the revolving plate of a 
Toepler'Holtz electrical machine the bras. button. 
again.t which the wire bru.hes rob? Will shellac an' 
swer the purpose ? A. Shellac or sealing wax will an· 
swer. Equal parts of pitch and gutta·percha melted 
together forms a good cement for this purpose. 2. 
What cement should be u.ed for attaching the paper 
and tin foil inductors to the stationary plate! A. 
Shellac varnish an.wers very well. 3. Can common 
window glas. be used for making the plates? A. Yes. 
4. How can I cut a 3 iuch hole in a plate of glass? A. 
Make a number of concentric cuts with a diamond. 
Back np the glass liround the outer circle with plas' 
ter of Paris. After the plaster sets, drop a bullet on 
the center of the circle from a distanC?8 of two feet or 
more. 

(2) J. A. A. asks (1) which way a valve 
shonld be set III piping any steam apparatus ; that i., 
should the stcam when the valve i. shut strike the top 
or bottom of valve? A. Always connect valve. so a. 
to shut against the constant steam pressure. This will 
allow of repacking the spiudle stufllng box at all times. 
2. Which i. the most economical. to run with full boiler. 
that is. water np to top gauge cock, or down to one 
and one·half or two ganges. as the case may be? A. 
The water line in boilers for economy. which means dry 
steam • •  hould not be at the high water mark. but at a 
safe medium between the high.water mark, and the top 
of the tubes. Ae a general rule for horizontal tubular 
boilers of medium diameters. one and a half inches 
above the top of the upper tubes. to each foot of diame· 
ter. i. a safe and economical height for the water line. 
Thi. should correspond with the middle gauge cock 
when three are used or to the second (from bottom) 
when four are nsed. There i. much difference of 
opinion among constructing enginecrs as to the exact 
po.ition. of gauge cock. and water gange • •  0 that it be
come. a nece.sity for those in charge of boilers to 
know-the relative positioa of' )Vater e;auge and gauge 
cocks above the tubes. 

. (3) M. asks : What will clean old print
er's ink barrels? A. Kero.ene. 

(4) L. M.-By the census of 1880, there 
were 31,668 persous engaged in mining iron ore and 
14O.97S person. were employed in the manufactnre of 
iron and steel. The whole number of mechanics en· 
gaged in manufactures wa. 2.738.950. 

(5) N. F. H. asks : 1. I wish a receipt for 
making a paste poli.h for .toves. A. Bilick lead 1 
pound. water 4 ounces. turpentine 4 ounces •• ugar 1 ounce. 
Mix thoroughly. 2. Give me the proce.s of making 
condensed milk. A. See the article .. How Condensed 
Milk i. Made." in SCIENTIFIC AMERICAN SUPPLElIlENT. 

No. 106. 

(6) W. F. L. asks the best receipt for 
japanning light ca.ting. without baking. A. You may 
purcha.e air·drying black varnishes through the var· 
ni.h trade. A very cheap black varni.h. quick drying. 
may be made by mixing lamp black with .hellac var' 
ni.h, adding a little 95 per cent alcohol for the required 
tbinness. 

(7) F. D. asks : If the size of a dynamo 
is doubled. doe. the lighting power also increa.e in the 
same proportion? A. The increase in power will be 
about quadrupled if the linear dimen.ions are doubled. 
When the .ectional areas are doubled. the machine 
will have little more than double the power. If you 
intend makinl( a machine larger than that described in 
SUPPLEMENT No. 161. we wonld advise you to follow 
In.tructions given in SUPPLElIlENT No. 600. 

(8) E. M. S. desires a receipt or 
method better than .oap, water. and scrubbing bru.h 
for cleaning one'. hand.. A. Put M pound Glauber'. 
salt. M pound chloride of lime, and 8 ounces of water 
into a little wide·mouthed bottie. and when required 
for u.e pour .ome of the thick sediment into a saucer 
and rub it well over the hands with a nail bru.h. 

�9) H. S. B. asks : 1. If a ball is fired 
straight. upward, with an initial velocity of 530 meters 
per .econd. how high will it go ? A. 41.000 feet. 2. 
How long will it take to go and how long· to return? A. 
49 second. going uP. 52 seconds coming down. 3. 
Give the velocitie. at the beginning and end of each 
• econd going and returning. A. You can learn how 
to figure the .everal an.wer. ftom Ha.well '. Engineer's 
Manual, which we mail for $4,>and from other work •• 
4. Will its penetrating power be the .ame practi
cally at the end of the last .econd of it. fall as when 
it left the muzzle of the gun? A. No ; you mu.t deduct 
for the friction of the air. 5. Doe. the air offer more 
resistance in the ascent than in the descent? A. ·Ye. ; 
by the value of the greater velocity. The propelling 
force overcomes both gravity and air friction to send 
the ball .up. Only !lne of these factors, gravity; pulls 
the bal.1down. . 

dO) .J. S. writes : 1. I ·  make a. beverage 
with _00 of. 'pi�ppl!l . and pear acid. tart. 1lIld 
bnfllt sugar. It iII lD8dein a tub and drawn throllgh a 

. beer machine, it ill cklat J�nd palatable, but I cannot gilt 
it to eftervcsce as bottled ginger bOOrs do • . A. Tbis .result 
can probably be brought abontby the addition of I!Dgar. 

Jeitufifi t �mtri'ltt� 
See the articles on •• Effervescing Beverages." con· 
tained in ScIENTIFIC AMERICAN SUPPLEMENT, No. 
270. and al.o in the article on .. Champagne Cider," in 
SCIENTIFIC AlIlERICAN SUPPLEMENT. No. 313, which we 
send for ten cents each. 2. In your journal. De· 
cember 25, 1886. von give a formula for foam sirup 
made from quillaya bark. It i. good and answers well. 
but a bit too expensive. Can you tell me how the liquid 
foamine i. made? A. The foam may be produced by 
adding a suitable quantity of gum arabiC, 2 to 4 ounce •• 
dissolved in an equal amount of water. The usual 
mixture however. i. quillaya bark 4 ounces. alcohol 4 
ounce., glycerine 4 ounce., and water n ounce.. Ex. 
haust by percolation to make 1 pint of tin�ture 3. 
How i. the rose colored .tain made that ladies use for 
their faces? It is only removed with lemon juice. A. 
U.e finely bolted talc 4 ounces and carmine 2 drachm •• 
with a little warm and dilute solution of gum traga· 
canth. 4. I u.e burnt sugar to color my beverage with 
with. It i. objected to by total ab.tainers a. looking too 
much like ale.. Can you tell me of a nice wiue color
oriug that will not be affected by the acid? A. Yon 
can dimini.h or increase the amount of burnt sugar 
u.ed when a suitable shade i. obtained. Thi. i. more 
.ati.factory than purcha.ing coloring material., which 
you may buy at a- chemi.t·s .hop. 5. Will peroxide of 
hydrogen mixed with .pirits of ammonia tum white 
hair. black? A. You cannot. See the article on " Hy· 
drogen Peroxide." In SCIENTIFIC .AMERICAN SUPPLE' 
MENT. No. 339. 

( 11) W. J. M. writes : 1. Where an en
gine i. running machinery of very irregular load or mo· 
tion • •  honld not the slide valve be adjusted on steam 
ports so as to give eq ual lead on each port in order to 
• ecure as regular motion a8 pos.ible? A. Ye.. 2. 
Is it cu.tomary to give one·sixteenth to one'eighth Inch 
more lead on front .team port than on rear port! A. 
Thi. i. sometiq)e. done by engineers .eeking the fine.t 
adju.tment and allowing for pi. ton rod area. 8. When 
admitting wat�r and .team through the angle valve. in 
to gia •• water gauge (new gauges). how do you proceed 
to avoid breakage of glass tube or gauge ? A. Open the 
drip. then open the uppe� valve �lightly and allow 
.team to blow through. Then open the lower valve 
• lowly allowing the cold water in the lower pipe to 
run out. When running hot. clo.e the drip and the hot 
water will rise in the gauge. Then open both valve. 
wide. The cyclopedia you ask about describes many 
governors. 

(12) R. B.-Transparent cosmetique is 
nothlllg more than a transparent soap. made with alco
hol. Take a good .uet or tallow .oap. which i. cut into 
very thin ribbons and exposed to the air and sun until 
it i. thoroughly dried. It is then pnlverized in a marble 
mortar and passed through a fine sieve. The powder 
thus obtained is directl,Y dis.olved in .trong boiling 
alcohol. While the soap is liquid. the colors and per· 
fumes are incorporated with it. 3J.ti gallons of alcohol 
of 0'849 sp. gr. are generally used with 50 pound. of 
.oap. A .till heated by steam or hot water is used 
for this operation. as a considerable quantity of alcohol 
would be lo.t in Ii common heating pan. and the direct 
application of fire would destroy the tran.parency of 
the soap • 

(13) W. N. R. asks the form and use of 
a railroad Y. A. It is a turn out from and return to the 
main track in the form of a letter Y • •  ometime. u.ed 
instead of a turntable. The term i. al.o applied to a 
sort of frog u.ed on horse car road. instead of a switch. 

(14) W. S. atlks the difference in the 
term. soluble. in.oluble and reverted pho.phate •• or i. 
soluble and reverted the .ame thing? A. In the manu· 
facture of fertilizers the tri calcium pho.phate is 
treated with sulphuric acid in order to convert it into 
the soluble monocalcium pho.phate; but a. it very 
rarely happen. that .ufficient acid i. used for this pur· 
po.e. we have three determination. that are u.ually 
madc in the analy.i. of a fertilizer. 1. The total pho.· 
phoric acid. 2. The .oluble phosphoric acid. and 3. 
The insoluble phosphoric acid. 

(15) T. D. McC. asks : 1. How can I make 
a gelatine pad for copying' writing? A. See SCIENTIFIC 

AlIlERICAN SUPPLEMENT. No. 438, for this information. 
2. In oiling the blades of my knife the white bone han· 
die became discolored with tlie kerosene. What will 
restore Its white color? A. Immerse in a dilute .olu· 
tion of binoxide of hydrogen. 3. How much No. 24 
in.ulated wire .hould J use on each core of an electric 
door bell. and what will be the resi.tance ? A. U.e two 
ounces on each leg of the magnet. giving a total of about 
5 ohms resi.tance. 

(16) A. L. ·L. - The plant sent to be 
named i. Solanum mamma.um. 

(17) C. D. asks : How many cells of the 
simple plunge battery de8Cribed in SCIENTIFIC AMERI' 
CAN of August 00 will be required to produce the 
voltsic arc? A. About .ixty. 

(18) A. E. asks : Can the wire of an in
duction coil of. the secondary current be used afLer it 
i. broken in .everal place •• by twisting the end. to
gethcr? It is No. 26. silk covered. A. Twi.t the end. to· 
gether and .older them. washing off carefully and dry· 
ing before rewindiug. 

(19) E. D. asks what proportions to 
u.e of white lead and gum arabic powder. for a prepara· 
tion for stamping with the perforated patteru.. A • 
The white powder used con.i.t. of white lead with 
ju.t sufficient gum arabic to make it . adhere when 
pressed over with a heated iron. 2. How to clean the 
lead out of a rifie without injuring the barrel. A. 
Special brushes are made for this purpose. but when 
the lead i. bright, a. it i. likely to be from recent firing, 
a good plan i. to .hake a .mall qua!'tity Of mercury 
well in the barrel, and it will loo.en the lead 80 it will 
come out readily with a good swabbing. 

(20} C. J. L. asks t�e ingredients used 
ill the !ll8Iiufactni-e of the . dye on � a piece of wool he 
sends. saying'it is a 1a.8t· cOlor and · the skin. are u.ed 
in the trimmiDg of saddles In- TexaS: A. The coloring 
matter Is one of 'the fast - auiline ' y�now dye •• known 
under the name of naJlhthol. They are used in the p;.ojlC?rtiOIl of abollt.l ponnd of dye � 100 of the ma: 
teru.!. . 

TO INVENTORS. 

An experience of forty years. and the preparation of 

more than one hundred thousand applications for pa

tent. at home and abroad, enable us to understand the 
IftoW8 and practice on both continents, and to possess un
equaled facillti • f r procuring patents everywhere. A 

synopsis of the pat nt law. of the United States and all 

foreign countri�8 may be had on application, and persoDs 
contemplating the securing of patents. either at home or 
abroad, are invited to write to this oftlce for prices, 
which are low In accordan oe with the time. and our ex
tensive facilities for conducting the bu.lness. Address 
MTINN & CO .. office SCIENTIFIC .AMERICAN. 361 Broad

way. New York. 

INDEX OF INVENTIONS 
For which Letter. Patent oC the 

United State. were Granted 

October 25, 1887, 
&ND EACH BEARING THAT DATE. 

[See note at end of list about copies of' these patent •. ] 

Agricultural boiler. J. H. & C. Ro.e . . . . . . . . . . . . . . . .  372.044 
Almond. from their hulls. device for separating, 

J. L. Heald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,146 
Audible .ignal, J. Speir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,240 
Axle and bettring. vehicle. E. V. Straight . . . . . . . . . .  371,991 
Axle nut. G. B. Lumpkin . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,227 
Bale. and appliance therefor. tying cotton, F. T. 

Warburton . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . 372,188 
Battery. See GalvaniC battery. 
Bed. folding. �'. R. Wolfinger . . . . . . . . . . . . . . . . . . . . . . .  372.004 
Bed slat support. W. Sloppy . . . . . .  : . . . . . . . . . . . . . . . . . .  371.985 
Beer cooling apparatus. C. F. Elze . . . . . . . . . . . . . . . . . .  372,134 
BeU. car. W. H. Hudson . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  372,265 
Board. See Electrical resi.tance board. 
BoUer. See Agricultural boUer. 
Book and tally sheet. combined poU. W. M. Kin-

nard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.948 
Books, machine for rounding and backing, E. 

Crawley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.128 
Boot or shoe jack. F. W. Stone . . . . . . . . . . . . . . . . . . . . .  372.279 
Boot or shoe burnishing machine, F. W. Hood . . . .  3i1,941 
Boots or shoes, shank stiffener for, W. Gordon . . . .  372,140 
Boring machine, adjustable. G. W. Coon.e . . . . . . • •  372.120 
Bottle washer. J. B. Coolehan . . . . . . . . . . . . . . . . . . . . . .  372.205 
Bottling gazollene. C. E. A very . . . . . . . . . . . . . . . . . . . .  872,2.8 
Box. See Cigar box. Heater regi.ter box.:Paper 

box. Shut-off box. 
Bracket. See Folding bracket. 
Brake. See Car brake. Vehicle brake. 
Brick, dry wall. E. A. Adam . . . . . . . . . . . . . . . . . . . . . . . . .  372,007 
Broom bridle, W. F. George . . . . . . . . . . . . . . . . . . . . . . . . .  872,259 
Brush hook. Chapman & Kennedy . . . . . . . . . . . . . . . . . .  371,!tl3 
Bucket. bait and fish, R. S. Craig . . . . . . . . . . • . . . . . . . . .  372.124 
Buckle tongues, mechanism for forming, Kelsey 

& Hartshorn . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . 372.152 
Burner. See Vapor burner. 
Bu.t1e. N. �'. Ardery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37'2,192 
Bu.tle, H. O. Canfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372.116 
Bustle. A. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.188 
Bustle. D. Wertz . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  372.0'J8 
Button attachiniC machines, chute for, li'. A. 

Smith, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.045 
Button, cull or collar. J. A. Lieb . . . . . . . . . . . . . . . . . . . .  372.0& 
Button holder and buckle. combined, B. G. Cor.er 372.002 
Buttonhole barring machine, H. L. Kemp . . . . . . . . . .  372.226 
Button making machine, I •. E. Chace . . . . . . . . . . . . . . .  372.011 
Caddy. tea or sugar. G. Hazelton . . . . . . . . . . . . . . . . . . . .  372.263 
Calendar. A. Jordinll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.944 
Can. See Oil can. 
Can heading machine. Angell & Kendal! . . . . . . . . . . .  371.912 
Cans, graduuted inspection sash section for meas-

uring. G. Trubell . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  371.996 
Car brake, L. Du be. ; . . . . . . . . . . . . . . . . .  " . . . . . .  " . . .. . .  371,000 
Car coupling, J. J. Billingsley . . . . . . . . . . . . . . . . . . . . . . . . 372.111 
Cas coupling. H. P. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.268 
Car couplinl(. E. M. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.953 
Car coupling, Martin & Harri.. . . . . . . . . . . .  . .  . . . . . . . .  372,037 
CRr coupling, W. McCubbin . . . . .  . . . . . . . . . . . . . . . . . .  372,163 
Car coupling. T. B. Nutting . . . . . . . . . . . . . . . . . . . . . . . .  372.082 
Car coupling. A. Ormsby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.!J66 
Car door. freight. J. B. Batt . . . . . . . . . . . . . . . . . . . . . . . . . .  372.105 
Car heater. W. L. Horne . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . .  372.071 
Car heater. R. B. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.275 
Car heater, J .. R. Pearce . . . . . . . . . . . . . • • • . . . . . • . . • . . . .  372,169 
Car, railway, C. A. Davis . . . . . . . . . . . . .  � . . . . . . . . . . . . . 371,� 
Cars by steam, device for heating railway, W. 

Martin . . . . . . . .  ' .  . . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  371.959 
Cars, grip for cable railway, B. I ... Harris . . • . . . • . . . .  372,144 
Cars, steam heating apparatus for railway, R. 

Coddington . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.061 
Carding cotton. etc . •  machine for. �'. Mill • . .. ...... 372.038 
Carding or separating fibrous material, machine 

for. W. S. Archer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.913 
Carrier for paint. luncb. etc .• R. G. Johnson . . . . . . .  372.267 
Cartridge holder, .T. J. Speed . . . . . . . . . . . . . . . . . . . . . . .  372.181 
Case. See Photograph ca.e. 
Case •• manufacturlnll( jacketed. G. M. Stevens . . . .  372.U2 
Cereals, preparinj(, J. F. Gent . . . . . . . . . . . . . . . . . . . .. . .  372,005 
Cbaln. drive, H. H. Doubleday . . . . . . . . . . . . . . . . . . . . . .  871,9'29 
Chain Jink, horse power, W. H. & J. Butterworth, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.252 
Chamber ves8el, J. A. Davis . . . . . . . . . . . . . . . . . . . . . . . . .  372,063 
Chamois skin with rouge, impregnating, Darby & 

Blakeslee. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . .  372.207 
Check rein holder. Moore & McMann . . . . . . . . . . . . . . .  871.964 
Cheese machine. C. & T. Holly . . . . . . . . . . . . . . . . . . . . .  372.149 
Chimney cap. Emery & Spence . . . . . . . . . . . . . . . . . . . . . .  a72.OJ' 
Chuck. F. C. Larger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871,954 
Chuck for watch movement plates. C. V. Woerd . .  372,002 
Chuck. lathe. A. F. Cushman . . . . . . . . . . . . . . . . . . . . . . .  8"1l.!l26 
Chop II(rader and purifier. J. R, .Davls. Jr . . . . . . . . . . .  372,015 
Chopper. See Cotton chopper. 
Cigar box. S. Cohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,113 
Clasp, JJ. Messer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  . . . . .  372,164 
Clock. E. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372.(174 
Closet. See Water closet. 
Clothes drier. E. Goss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,211 
Commode. I�. B. R'lbb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.237 
Conduit .y.tem. hauling through.!J. F. Mun.ie . . . .  371.965 
Cork puller. D. J. Hurley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.266 
Corset. ·W. McCabe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 372.1&'2 
Cotton ch�pper. J. J; Ballard . . . . . . . . . . . . . . .. . . . . . . . .  372.008· 
Cotto,! chopper and cultivator, Lindy & Hood . . . .  371.955 
Coupllilg. See Car CQUPlinlr. Pipe coupling. Thill 

couplinlf. 
Culinary or IlIlg beater. C. S. Pu.ey . . . . . . . . . . . . .. ; . . .  372,(N3 
Cultivator. M. H. Damerell . . . . . . . . . . . . .. . . . . . . . . . . . .  872.206 
Cultivator. Ii. N;Timms . . . . . . . . . . . .  ; . . .  ; . . . . . . . . . . . .  871.995 

Cutter See Fruit. vegetable. and bread cutter. 
Straw cutter. 

Cutters. making right and lett rotary. C. H. 
Tra.k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.0411 

Cutters. making rotary. C. H. Trask . . . .. . . . . . . . . . .  372,050 
Decantation apparatus for effecting the automatic 

separation of solid matter held 1D suspension 
In liquid •• P. Galllet . . . . . . . . . . .  _ . . . . . . . ; . . . . . .. . .  372;216 

De.k. C. Emmel . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . ... . . . . .  372.1$6 
Die press. C. 1"'0 Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 372,Wl 
Dish wa.hing machine. P. E. Cox . . . . . . . . . . . . . . . . . .  372-.1�� 
Door, H. H. Greenman . . . • • • • • • • • . • • • . • • • . • • • • • • . • . .  372,016 
Door cheCk. G. H. Lu.k . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,Q:j4 

Door check, C. A •. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . 371.9119 
Dnor mat, O. Kelly . . . . . • • • • • • • • • . • • • • • • • • • • • • • •• ,. • • • .  372t� 
Draught equclizer. E. R. Parker . . .. . . . . . . . . . . . . .. .  372,1J8:! 
Draught equalizer. C. D. Smith . . . . . . . . . . . . . . . . . .. . . . 372.001 
Drier. See Clothes drier. 
Drill. See Grain drill. 
Dropper. See Dropper. Seed dropper. 
Du.t pan. L. R. Reichert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.m 
Earth and rock drilling machine. E. W. Poorm.an. 371.96Ii 
ElI(g beater. D. H. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.9'16 
Egg beater, D. T. Winter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.283 
Ejector. fluid. C. M. & C. E. Kemp . . . . . . . . . . . . . . . . . .  372.O'.U 
Electric conductor, underground, H. Metzger . . . . .  372,078 
Electric current indicator, W. H. Markland . . •. . . . .  371,968 
Electric machine regulator, dynamo, C. E. L. 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.� 
Electric motor rel!1llator, A. W. Meston . . . . . . . . . • . . 372.231 
Electric wires, railway rail and conduit for, J. T. 

Nulty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.278 
Electrical combination !ock, C. J. Kintner . . . .. . . . . .  3'i2.029 
Electrical communicating system, A. G. Hol-

combe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.940 
Electrical resis ance board. I. W. Colburn . . . . . . . . .  372,012 
Elevator. N. ckwith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 372.100' 
Elevators. means for controlling, J. I. Veeder . • • • .  372,280 
Engine. See Rotary engine. Traction engine • 
Evaporating in closed vessels. A. Miller . . . ... . . . . .  372.079 
Exerci.ing machine. E. W. Murphy . . . . . . . . . . . . . . . .  812,272 
Fans. system of automatic. J .  Saud .. . . . . . . . . . . . . . . .  372.11* 
�'eather trimming, E. Tausky . . . . . . . . . . . . . . . . . . . . . . 371.99'l 
Faed troulI(h. J. D. Barber . . . . . . . . . . . . . . . . . . . . . . . .. . .  311.918 
Fence, metallic, J. A. Cooper . . . . . . . . . . . . . . . . . . . . . . . . 872,261 
Fence weaving machine, F. W. Binford . . . . . . . . . . . .  372tlW 
Fence weaving machine, A. T. Hoadley • • • • • • •  ; . . . .  87.,P89 
Fence. wire. A. F. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . .  37�.060 
Fertilizer. phosphatic. J. Reese . . . . . . . . . . . . . . . . .. . . . . . 372.00 
�·i1ter • •  ubmerged sectional. Thacher & Brey- . 

mann . . . . . . . .  : . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . .  372,18.; 
Filter, water. G. G. Kennedy et al . . . . . . . . . . . . . . . .  ; . . .  872.025 
Firearm, J. J. Speed . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . .  , .  37�,�82 
Firearm. breech·loadlng. W. M. Farrow . . . . . . . . . . . .  372,a13 
Firearm, mwcazine, }4'. F. Knous . . . . . . . . . . . . . . . . • • • • . 812,153 
Fire extinguishing apparatus, W. N eracher . . ... . . .  372,}6r 
�'ire extinguishing apparatus, automatic, F. Grin-

nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.219 • .  J72,220 
Fishing rod. S. G. MOllce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372.166 
�'oldiDil bracket. W. �'. Gage . . . . . . . . . . . . . . . . . . . . . . . . .  872,215 
�'oot warmer, Hartman & Frow . . . . . . . • . . . . . . . . . • • • •  372.H5 
Frame. See Piano frame. Stretcher frame. 
Fruit picker. G. J. Kuehn . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.951 
Fruit, vegetable. and bread cutter. C. F'. Rlg\Jy . . . .  372.17a 
Furnace for t.reating town and other refu.e. Rich-

mond & Birtwi.tle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . .  372.172 
.I.1'urnace register, J. Munson . . . . . . . . . . . . . . . . . . .. . . . .  312,2.71 
Ii'urnaces and means for operating them,. rocking 

, 

bars for. J. Settle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.116 
Gauge. See Siding or weatherboarding ga1llle. 
Galvanic battery. J. T. Armstrong . . . . . . . . . . . . . . . . . .  872,193 
Gas, apparatus for manufacturing heating and U-

luminatlng. J. Roberts . . . . . . . . . . . . . . . . . . . . . . . .. . .  371.9'18 
Gas, apparatus for t he manufacture of heating 

and illuminating, J. Roberts . . . . . . . . . . . . . . . . . . . 372,238 
Gas cut-off. F'. M. Marll(ach . . . . . . . . . . . . . . . . . . . . . . . . . .  372.00II 
Gas pre.sure regulator. P. Keller . . . . . . . . . . . . . . . . .. . . 371;946 
Gas scrubber, W. Simpkin . . . . . . . . . . . . . . . . . . . .  , . . . . . .  372,116 
Gaseous fuel, apparatus fot· making and burning-, 

Locke & Richardson. Jr . . . . . . . . . . . . . . . . . . . . . . .. .  371,956 

Gla •• tile, manufacture of. W. Buttler . . . . . . . . . . . . .  372.258_ 
Gloves, fastening device or button for, J. C. " 

.
. 

Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371,9'15 
Goods, apparatus for delivering prepaid. A. Bru-

net . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  ; . . . .  372.010 
Grain drill, T. R. Crane . . . . . . . . . . . . . . . . . . . . . . .  372.125. 37�1:!7 
Grain drill tube. 1\ R. Crane . . . . . . . . . . . . . . . . . ; . . . . . .  : 372;126 
Grain to flour, reducing, J. R. DaviS, Jr . . . . . . . . . . . .  37t.OlS 
Grate. D. E. BhDII( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 8H,lI17, 
Guard. See Hatch way guard. 
Gun, air, W . . F. Markham . . . . . . . . . . . . . . . . . . . . .. . . . . . . 372,161 
Gun. machine. H. Allender . . . . . . . . . . . . . . . . . . . .. . . . .. 372.l�1 
Hair curler, J. T. Stansbury . . . . . . . . . . . . . . . . . . . . . . . . . .  372,002 
Hanger. See Hat hanger. 

.. 

Harness. attachment for double. G. E. Boughtoll. :m.92t 
Harness loop, A. Ramsay . . . . . . . . . . . . . . . . . . . . . . .. . . . .  372.111 
Harvester, grain bicding, W. P. Hale . . .  "' . .... . . . . . .. .  3'l2tOO?" 
Harvester reel, W. P. Hale . . . . . . . . . . . . . . " . . . . . . . . . .  372�. 
Harvesting machine� cott�n.. C� T .. At�Qllt J"'I ._!! '  ��1Ql. 
Hat. H. �'. Price . . . . . . .  : . . . . -. : . : :. :. : . . . . • . . . . . . . . . . .  � � 
Hat hallll(er. A. W. Jeyne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'2.151 
Hatchway guard. automatic. J. A. Barclay . . . . . . . .  37�051 
Hay press, C. H. H. French . . . . . . . . . . . . . . . . . . . . .. . . . .  371.002 
Hay sling. P. F'. Chambard . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.200 
Hay .tacker. S. B. Gilliland . . . . . . . . . . . . . . . . . . . . . . ; . . .  372.138 
Heater. See Car heater. 
Heater reg-ister bOX, J. Detwiler . . . . • . . . . • • . . . . . . . . .  372,m: 
Heating apparatus, J. Lewis . . . . . . . . . . . . . . . . . . . . . . . . .  312,002 
Heating apptLratu8, water, G. W. Blake-. .  , . . . .  u • •  � .  ;r;:2,2� 
Hoisting engines, brake for, N. B. Cushing . . . . . . . .  872,013

' 

Holdback. W. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.236 
Holdback. C. W. Teetze! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  S72.181 
Holder. See Button. holder. Cartrld&"e holder. 

Check rein holder. Lead and crayon holder. 
Pistol or mace holder. Sad iron holder. Spring 
holder. 

Hook. See Brush hook. Wire hook. 
Horseshoe. J. E. & E. W. Blnll(ham . . . . . . . . . . . . .. . . . .  372.112 
Hydraulic jack. L. Belden . . . . . . . . . . . . . . . . . . . . . . . .  '-. . .  an,919 

Incandescent lights on arc circnits, gov:ernor for, 
C. D. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :f71.916 

Incubator. J. L. Campbell . . . . . . . . . . . . . . . . . . . . . . . . .. . .  372.115 
Indicator. tlee Electric current indicator. Time 

sonndinJZ indicator. 
Induction COil . coin operated. W. Oliver . . . . . . . . ... . m.llI8 
Injector, .T. Desmond . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . 377,209 
Insect trap • .]. tl. & S. B. Ezell . . . . . . . . . . . . . . . . . ... . . ... 372,25, 
Jack. See Boot or shoe jack. HydrauliC jack. . 

Pegginll( jack. Pump jack. 
Jar .ealing device. Faatz & Call1lnS . . . . . . . . . . . . . . . . .  372.212' 
Key. See Telegraph key. 
Knitting machine. D. C. Bellis . . . .. . . . . . . . . . . .. . . .. . 872.195 
Ladder. J. \le. Eddy . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . ..... . ; 372.l3l! 
Lamp. chimney •• rack for dl.playlng, B. O. Smith. 371,986 
Lamp for railway trains, tail. R. J .  Armour . . . . . . . . .  372,oM 
Lamps. etc .• su�pen.ion devlC& fOf. L. F. GrI ... . 

wOld . . . . . . . . .. . . . . .. . . .. . . . . . . . . . . . . ; .; . ; :  . . . . .  "u S'1lI;. 
Lathe for forming pivots of balance wh�l �Sj. 

C. V. Woerd . ·  . . . . . . . . . . . . . . . . . . .. .. .. . . .... ... . . . . Q . !I72,OQl 
Lath lllIchlne, sheathing, O. A. Kel.ey . . . . . . .. . .  � .  -3'l2,ili.3� 
Latb,·metallic, M. J. Donovan . . . . . . . . . . . . . . ... ! . . .  � . .  37�;;i3�: 
Lead'or crayon holder. C. W. Boman . . . . . . . . : . . . . .  : 372.1118 
Leaves. reprodUCing natural. A. Thommen. : . . .  : . .  3'l'2,llN 
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LiIlht. . 'See Locomotive head IIllht. 
LInk. S. W. Graybill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'11,9S11 
Lock. See Electricsl combination lock. Nut 

lock. Safe lock. 
Locomotive head light. H. F. Hogan . . . . . . . . . . . .... . 3'l'2,26t 
Loom for weaving looped or terry fabrics, N. A. 

Woodhead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.005 
Loom shuttle. C. G. Root . . . . . .  . . .  . . • . • •  . . . . . . .  . . . . .  8'12,239 
Lounge. J. W. Reynold8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.069 
Lubricator. A. T. Ballantine . . . . . . . . . . . . . . . . . . . . . . . .  371.916 
Lubricator, J. Lnmb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'12.159 
Mat. See Door mat. 
Mattreos, J. M. Hlnsdlll. . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . .  S71,988 
Measurlnjf device, cloth. J. Q. Brown . . . . . . . . . . . . . . . 372,aJ2 
Meter. See Water meter. 
Motor. J G. C. & E. BRnk . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'12,(8l 
Motor and vacunm engine. W. J,. Horne . . . . . . . . . . .  872,072 
Mowing machlneo. cutting appal'8tus for. F. W. & 

J. E. Melcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S71,963 
MusiC chart. W. Glass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.189 
�nt 10ck. ·S. H. BRy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371.1m 
011 can. J. Marker. . . . . . .  . . . . . . . . . .  . .  • . . . . . . . . . . . . . .  . . .  8'12,100 
011 press cloth. T. Bennetts . . . . . . . . . . . . . . . . . . . . .. . . .  8'12,110 
Oyster tongs. S. Peterson. . . . . .  . . . . . . .  • .  . . . . . . . . . . . .  11'71.967 
Pall. bait, F. W. Northrop . . . . . . . . . . . . . . . . . . . . . . . . .. . .  872,2:tl 
Painting· machine. P. H. Shine . . . . . . . . . . . . . . . . . . . . . . 371,984 
Pan. See Dust pan. 
Paper box. folding. J. T. Craw . . . . . . . . . . . . . . . . . . . . . . 371,925 
Paper cones. making, M. C. Stone . . . . . • • . . • •• • . • . • • •  S71.988 
Paper cones while waterprooflnR them. holder 

and Kange for. M. C. Stone . . • • . . • . . • • . • • • . • • . • . • •  371,900 
:Paper tubes, blank for. M. C. Stone . . . . . . . . . . . . . . . . .  b71,989 
Partition for toilet apartment •• movable. H. H. 

Ses.lons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � S71.982 
Partition or beam, J. T. Fanning . . . . . . . . . . . . . . . . . . .  871,981 
Pegging jack. G. Dorwart. . . . . . . . . . . . . . . . . . . . . . . . . . .  872.132 
P8II"idngJack, F. W. Stone . . . . . . . . . . . . . . . . . . . . . . . . .. . .  372.2'18 
Pencil sharpener. S. Forre.ter . . . . . . . . . . . . . . . . . . . . . .  872,258 
Photograph case. B. Wilhelm . . . . . . . . . . . . . . . . . . . . . 872,052 
'Plano frame. C. H. Mahllng . . . . . . . . . . . . . . . . . . . .... : • •  8'12,086 
Picker. See Fruit picker. 
l'Ile, S. G. Hutchison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (lI'11,942 
Pile protector. B. W. Gorrlll . . . . . . . . . . . . . . . . . . . . . , . . .  15'2.141 
Pinehers, lastlng. F. W. Whitcher . . . . . . . . . . . . . . . . . .  3'l2,246 
Pipe. See Stove pipe. 
Pipe con·pllng. A. Wilbur (r) . . . . . . . . . . . . . . . . . . . . . . . . .  10,8'1'1 
PI.ton. W. M. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.058 
PI.tol or mace holder. J. ·P. Wintz . . . . . . . . . . . . . . . . . .  8'12.000 
Plow. J. E. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.103 
Plow. A. J. Smith . . . . . . . . . . . . . . . . . . . : . . .  , . . . . . . . . . . . .  8'12,179 
Plow standard. E. F. McIntyre . . . . . . . . . . . . . . . . . . . . . . 872.228 
Pnenmatlc dlspatoh tnbe and carrier, C. M. John' 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'12.082 
:Pnenmatic dlspatch.tu1Ht8y.tem. C. M. Johnson .. 8'12,223 
Pocket for garments, A. B. Rel.man . . . . . . . . . . . . .. . . 3'11.97' 
Poll.hinJr wheel. F. A. PfIeghar . . . . . . . . . . . . . . . . . . . . .  372.00 
Potato· digging machine. Wragg & Strohm . . . . . . . . .  372,000 
Press. See Die pre88. Hay pre.s. 
PrImer. electrlcsl, G. Stuart . . . .  , . . . . . . . . . . . . . . . . . . .  872.046 
PrInting machine •• Inking apparatus for. G. P. 

Fenner . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'12,214 
Protector. See Pile protector. 
Puller. See Cork puller. 
Pump. force. B. S. Raybuck . . . . . . . . . . . . . . . . . . . . . . . . . .  S71.m 
Pump jack. E. J. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.2U 
Pumps. feed indicator for 011. T. W. Sher\Jl"s . . . . . .  371.988 
Pyroxyllne or nitro-cellulo.e, compound for. O. 

P. Amend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.100 
Quilting. machine. W. Koch . . . . . . . . . . . . . . . . . . . . . . . . . .  8'11.950 
BRllway. lIl. L. Taylor . . . . . . . . . . . . . . . . . . . . . ... . . . . .  " .... , m.9!J!I 
RaIlway cable griP. T. O. Cooper . . . . . .. . . . . . . . . . . ... .  8'12.121 
Railway construction. D. Bell . . . . . . . . . . . . . . . . . . . . . . .  372.108 
BRllway cros.ing. A. McKenney • • • • . •• • . . . . . • . . • • • •  872.229 
Railway, electric, J. Hartman. Jr . . . . . . . . . . . . . . . . . . .  371.986 
RaIlway sllmal. D .• Jr •• & F. H. Vinton . . . . . . . . . . . . .  8'12.006 
Railway Switch. W. R. Coppedge . . . . . . . . . . . . . . . . . . .  372.129 
Railway .witch. J. Daly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372.255 
Railway switch. J. A. Tilden . . . . . . . . . . . . . . . . . . . . . . . . .  371.994 
RaIlway switch. antomatlc. A. P. Odell . . . . . . . . . . . .  372.224 
·Railway swltcheo antomatically from a moving 

train. device to open and close. A. E. Wormer ;;72.058 
Rallway·tle. A. McKenney . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,230 
Reel. See Harveoter reel 
Reel. F. H. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 371,9'J'7 
Regl.ter. See Furnace regl.ter. Telephone call 

regi.ter. 
Regulator. See Electric machine regulator. Elec-

tric motor regulator. Pressure regulator. 
·Rheostat. J. Hartman. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  371.987 
Rock. drilling. A. Krause . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.1M 
Rock or. well drilling machine, C. Harman . . . . . . . .  :.8'i2.U3 
Bod. See Fishing rod. 
Rotary engine. H. Knebel . . . . . . . . . . . . . . . . . . . . . . .. . . . . S71.949 
Sad Iron holder. J. H. Doyle . . . . . . . . . . . . . . . . . . . . . . . . . iI'12.084 
Safe lock. electrical. C. J. Kintner . . . . . . . . . . .  372,(J26, 872.028 
Safe lock,. electro-magnetic. C. J. KIntner. . . ... . . . .  372,(12'1 
·Sa.h cord guide, W. T. KelloAg . . . . . . . . . . . . . . . . . . . . . .  371.947 
Sa1,fing. machine.clrcuiar, D. Arkin . . . . . . . . . . . . ... . . . lIil.914 
Sc8.le. letter, 4. C. Both . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871.920 

1!C8Te. platform. S. J. Ati!iUn . .. . . � . . . . . . . . . . . .  �' . . . .  c 312.CJOII 
Scow. dumping. J. T. -Cashman . . . . . . . . . . . . . . . . . . . . . .  871,922 
Screw nickln" machine. C. F. Roper. • • . .  . • .  . • . • .  . . •  372.271 
Screws. machine for shaping heads of. C. F. 

Roper, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,376 
Seal. C. B. APRar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,101 
Sealing envelopes. packages. etc .• S.' T. Brooks. . . .  312.251 
Seed dropper. cotton. J. J. Ballard" . . . . . . . . . . . . . . . , 872,(lO9 
Seeding machine coverer. J. C. Weakley . . . . . . . . . . .  872.190 
Seine. F. A. Sowle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871,987 

' ·Sewing machlneo, elastic treadle for. J. H. Whit-
: ney. . . .  . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'12,281 . SeWIng machines, thread delivering attachment 

fori J. W. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 371,9!i8 
Shade ring. etc •• C. A. Evarts . . . . . . . . . .  , . . . . . . . . . . . . .  872,211 
Shades, bottom bar for. J. Mohlberg . . . . . . . . . . . .... . 372.089 
Shaving apparatu •• R. M. Keating . . . . . . . . . . . . . . . . . .  3'lI,945 
Shears. See Sheet metal .hears. 
Sheet metal shears. J. H. Mason. • • •  • • • • • • • . • • • • • • •  371,961 
Shirt. W. S. Finch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'12,019 
Shnt-ofl" box. M. Walker . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  8'12,2U 

. Siding or weatherboarding gauge. J. H. & W. B. 
Hubbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,221 

Sifter. ash. C. ·H" Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.2IK 
Signal. See Audible .Ignal. RaIlway signal. 
Skins or.pelts, machine for cutting UP. G. O. Rey· 

nold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872,088 
Sluiceway and flood "ate, T. Parker . . . . . . . .. . . . . . . . 8'12,ooJ 

String holder, W •. L. Blce . • • • • • • • • • • • • • • • • • •  � • • • • • • • •  811,91'1 
Sagar, manufacturing double crystallized, O. H. 

Krause. . . .. . . . . . . . . . . . . . . . . . . . . • • • • . • • • • • • • • • • • • •  8'12,030 
Surgical dre8alng, A B. Hall . . . . . . . . . . . . . . . . . . . . . . . . 8'12,142 
Suspeuders, A. Bernstein . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'12,196 
Suspenders, S. Truax . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  872,051 
SWing, J. Carmody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'12,117 
SwIn&'. G. A. Dumbeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  Im,256 
Switch. See Ba\lway switch. 
Tank for volatile liquids. storage and measuring, 

S. F. & A. Bowser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'12,250 
Tar, aniline, J. Van Kuymbeke . . . . . . . . . . . . . . . . . . . . . .  372,243 
Telegraph key and sounder, G. M. JADe . . . . . . . . . . . .  872,lliO 
Telegraphy, antographic, J. E. Watson . . . . . . . . . . . . 8'12,245 
Telegraphy, automatic and autographiC, C. Sel' 

GeIi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  371,960 
Telephone call register, A. F. Adams . . . . . . . . . . . . . . .  8'l2,247 
Thill conpllng, E. F. Hopkins . . . . . . . . . . . . . . . . . . . . ... . 872,150 
Thill conpllng, E. P. Irons . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'12,00 
Thill coupling. J. R. Johnson. . . . . . . . . . .  . . . . . . . .  . . . .  872.224 
Thill coupling, c. 1,). Munroe . . . . . . . . . . . . . . . . . . . .. . . . .  872,166 
Thill coupling. C. E. Strnck. . . . . . . . . . . . . . . . . . . . . . . . . .  8'12,009 
Thrashing maChine, J. P. Carr. Sr . . . . . . . . . . . . . . . . . . .  372,118 
Tlcket, J. F. Lanlng .. . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3'1'.1,156 
Tie. See RaIlway tie. . . '  
TImepieces. escapement for. C.  V. Woerd:�·. � .. . . . .  372.001 
Time .oundlng Indicator, T. Shaw . . . . . . . . . . . . . . . . . .  8'12.0!l0 
Tire for vehicle wheels. H. Smith . . . . . . . . . . . . . . . .. . . 372.180 
Tltleo. device for keeping and showing abstracts 

of. S. B. Robertson . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . :171.!119 
Tobacco package, A. T. Rallant\ne . . . . . . . . . . . ... . . . .  8'12,101 
Tongue support. M. Prechtel . . . . . . . . . . . . . . . . . . . . . . . .  8'12.285 
Tool. combination, W. H. Mltchell. . . . . . . . . . . . . . . . . .  872,O!lI 
Toy pistol. F. A. Fouta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'12,136 
Traction engine. S. E. Jarvis . . . . . . . . . . . . . . . . . . . . . . . .  872,022 
Trap. See Insect trap. 
Tricycle. F. J. Bayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8'12,100 
TrIcycle, H. La Casse. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  8'12.031 
Trongh. See Feed trough. 
Truck. barrel. J. J. George . . . . . . . . . . . . . . . . . . . . . . . . . . . 8'12.187 
Trnck. stove. M. V. Clute . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871,924 
Trnss. A. P. Davis . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'12.014 
Tube • . See Grain drill tube. Pneumatic dispatch 

tube. 
Tube expander. NeberpU & Schofield . . . . . . . . " . . . .  8'12,001 
Tnbes and vtals, case' for displaying. C. C. Hud' 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  8'12,222 
Tubeo. die for reducing. W. Lorenz . . . . . . . . . . . . . . . . .  S71.96'1 
Type dlstrlbutinll apparatns. A. A. Low . . . . . . .... . .  372,076 
Type setting and distributing machine, J. 

Thome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872,lB8, 8'12.187 
Type writing machine, J. H. Walte . . . . . . . . . . . . . . . . .  871,1l97 
Vacuum prodnclng apparatus, W. L. Home; 

8'12.0611, 872,070 
Vapor burner. F. J. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . 371,942 
Valve controller. electric, S. W. & W. V. Dermltt. 3'I2,2(Il 
Valve. dnplex, F. Grinnell . . . . . . . . . . . . . . . . . . . . . . . . . . .  872,218 
Valve. globe or other. E. F. Briflgs . . . . . . . . . . . . .. . . . .  8'12.200 
Valve. throttle, E. W. Luce . . . . . . . . . . . . . . . . . . . . . . . . . .  8'12.077 
Vehicle brake, E. H. Bacon . . . . . . . . . . .  , . . . . . . . . . . . . . .  8'12,ll!4 
Vehicle spring. C. M. Blydenbnrgh. . . . .  . • . .  .. . . . . .  8'12.0511 
Velocipede bearing. W. T. Andrews. : . . . . . . . . . . . . . .  S71.911 
Vending apparatus. automatic. F. C. Lynde. . . . ... . 372.270 
Vending machIne. antomatlc. O. Schiess • • . • . . . . • . •  37'l.175 
Vessels, raising sonken and stranded. A. F. Eells. 872,210 
Veosels. sheet ring detacher for. A. D. Post . . . . . . .  372,(l1l5 
Walking stick. umbre\la handle. etc.. S. Slm· ' 

mons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372.177 
Washing uu.chine. Caldwell & Wolfe . . . . . . . . . . . . . . .  872.114 wa\b.mg machine, L. N. !!enter . . . . . . . . . . . . . . . . . . . . .  871,981 
Washing machine, J. E. Statr . . . . . . . . . . . . . . . . . . . ... . . 372.241 
Watch. D. Gruen . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . .  372.261 
Watoh case spring. N. J. Felix . . . . . . . . . . . . . . . . . . . . . .  872.018 
Watches, formlng.bearlngs for. F. P. Bonneau . . . .  372,113 
Watches. forming pendants for, H. Lefort . • •  · • . • •  872.156 
Watcheo. jewel support for the balance sta1r8 of. 

H. Kuickman . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.369 
Water closet. siphon. J. E. Boyle . . . . . . . . . . . . . . . . .. . .  8'12,199 
Water In plpeo, apparatus for regnlatlng the tem· 

perature,and flow of. E. A. Newman . . . . . . . . . . . .  872,282 
Water meter. rotary. J. Thomson . . . . . . . . . . . . . . . . . . .  872.017 
Water raising apparatus. W. C. Wells . . . . . . . . . . . . . . 372,097 
Weather strip for doors. J. K. Patterson . . . . . . . . . . .  872,084 
Wheel. See Polishing wheeL 
Wheel. T. A. Davison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.129 
Wick adjuster and regulator, G. Hal"dCll8tle . • . •• • •  8'12.020 
Windmill. G. Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'12.148 
Wine or cider preases. pomace laying attachment 

for. S. E. Tooley . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . .  872,(MS 
Wire hook, C. T. Williamson . . . . . . . . . . . . . . . . . . . . . . . .  872,009 

DESIGNS. 
Badge. C. A; Hawley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,839 
Blanket, horse. G. R. Ayreo . . . . . . . . . . . . . . . . . . . . . . . .. . .  17,806 
Broom holder. :wbl.k. W.,C. Wright . . . . . . . . . . . . .. . . . .  17,888 
CarP6t. J. L. Folsom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,807. 11.808 
Carpet. H. Horan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 17,815 to 17.817 
Carpet. H. HUIIL . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . ... . 17.818 
Carpet. W. L. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . .  17,819 to 17,824 
Carpet, E. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,828 to 17.829 
Carpet. G. C. Wrlght . . . . . . . . . . . . . . . . . . . . . . . . . .  l1,838 to 17,885 
Coat, child's. E. L. Jenkin.. . .  . . . . . . . . . . . . . . . . . . . . .. . .  17,825 
Glass. etc •• ornamentation of. T. G. Hawke •. �17,8B'1. 11,838 
Numeral •• font of. W. F. Stark . . . . . .  : . . . . . . . . . . . . . . .  17,881 
Paper, .helf. S. Rosenbluh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,840 
Sink standard. F. A. Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,882 
Skirts. llnlnI{8. etc . •  ornamentation of. A. Hlldt, 

17,800 to 17.au 
Stove. heating. J. Reifensteln . . . . . . . . . . . . . . . . . . . . . . . .  17,8S0 
Trimming. � Steinecke . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .  17,841 

TRADE MARKS. 

Coffee!. spices. baking powder. and flavoring ell:" 
tracts. C. R. Groff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.860 

Cork wood. Gudewlll & Bncknell . . . . . . . . . . . . . .  U,861, 14.852 
Flour bag., Beml. Bro. Bag Company . . . . • • • . . . . . . . .  14,849 
Food preparation for Infants and Invalids. Hor-

lick'. Food Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U,856 
Hammooks. woven. A. Beals . . . . . . . . . . . . . . . . . . . . . . . . .  1',848 
Twine, binder. Aultman. Miller & Company . . . . . • • .  14,8{7 
Whisky. P. H. Hartman . . . . . . . . . . . . . . . . . . . . .  14,858 to 14.R5Ii 
Wine. port. Walden & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,858 
Wine. sherry. Walden & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,851' 

Spinning and twlstln" machlneo. drawlngmechan. 
I.m for. E. E. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872,0116 A p"nted copy of the specillcation and drawing of 

, Spring. , See Vehicle 8Pitng. Watch case spring. any patent In the foregoing · 1I.t. also of any patent 
Stacker. M. A. Heinlen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871,U7 Issued since 186fI, Will be flirhlilhed from thl. olllce for 25 
Staple machine. J. H •. Vinton . . . . " . . . . . . . . . . . . . . . . 872.006 cents. In ordering please .tate the number and date 
Starching machine, F. M. Watkins . . . . . . . . . . . . . . . . . .  872,189 of the patent deoired, and remit to Mnnn & Co •• 361 
Steam engine croSI head. E. J. Armstrong . . . . . . . . .  372.100 Broadway. New York. We alsofnmlsh copleoof patenta 
8tenclllng. apparatuB for. W. Q. Prewitt • • • • • • • • • • •  871.969 granted prior to 1866 ; but at Increased cost, as the 
Stockinn. making cnt. W. H. Pepper . . . . . . . . . . . ... . 8'12.170 specificatiOns, not being printed, mm be copied by 
Store servloe apparatus. G. W. Kuehn . . . . . . . ... . . . .  871.952 . hand. 
Store service apparatns. McCarty & Yoe: • • . . . . . • • •  371;1162 Canadian Pateut. may DOW be obtained by the 
Stove. magazine, A. M. Belden • • • • • • • • • • • •• • • • • . . . • ; 312.100 Inventors for any of the Invenitona uamed In the fore. 
Stove. or range. J. A. Price . . . . . . . . . . . . . . . . . . . . . . . .. . .  8'12,042' going list. provided they are simple. at � cost of 140 
' Stovepipe, C. Lehman . . .. .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  872.075 each. If complicated the. CO\It � be a little more. ' For 
Sti-aw cutter. D. La� .. . .. . . . . . . . . . . . . . . . . . . . S7lI,.15'T , tan Instructions addre88 ,MJUIIl " �. 11!11 ;JlIoa4wq. 

· lItretcher frame, JL F. 61'87; . . . . . . . . . . . . . . . .  .871,1113, 371,964 New York. Other foreign II4tatB may also be obtatned. 

InBide Paae, each Inwrdon • • •  "3 C!l'DtII a line. Back PaKe, each Inllerdon • • •  81.00 a line. 

The above are charges � I1118te lIDe-about ellrht 
worda per line. This notice IIhoWiI the width of the lfue, 

t".:m��:�M:t�rriLte�� tc:::��· 
ment. as the letter press. Advertlsementa mm be 
received at pnbllcatlon olllce as early as Thnrsda)' mornIng to apP6Br In nen Issue. 

[NoVEMBER 1 2, 1 887. 

THE GREAT TOWER AT PARIS.-
DescriJOtion by Mr. Ei1rel. of the mode of constrnctlon 
of the fiiUiibBtlon. of the great 984 foot tower. With 
two Ulustrattons showing sections of the caissons. Con. talned In 80mNTInc AMERICAN SlJPPLBMlINT. No. 807. PrIce 10 cents. To be had at this oIII:ce and from all neWBdealers. THE PRATT ' MFI.  COl '  B::/g'!:d make anY Llaht Tool., Novelties, I!!IprlnK8. !iii etc., and aid Inventors In putting their thoughts to shape. Write for particulars. 

TUNNEL FOR FOOT PASSENGERS IN GAS ENGINEERING, RECENT PRO· 
8tockholm.-·Deocrlptlon of adllllcnlt piece of tunneling. �ss ln.-By A. Macpherson. Regenerative system of 
In which the freezing method was applied with .uooess. retort firing. Improvements In gas..Jl.urlllcatlon. Burn· 
With 7 figures. COntained In SCIENTD'IC AMERIOAN ers and regenerative lamps. The Welshaeh gas�ht. ���':��a'f:'� ����� cents. '1'0 be had at �=� ';.ro�':!c'l!. coc�='nC:A \� �����·AME!i� CAN SUPPLEMENT. No. 601. Price 10 cents. '1'0 be had at this ofllce and from all newsdealers. 

P R I C  E_ 
�� 

_ , � 1 9 3 . " 

WI ar.LJllIIC'l! fO 1'.um.IlS:. 
(a.mdAcenll .... d DeaI ..... __ 
flt • •  1UI ezpeuel clouble the eon on 
.... .,. PIaIlo �ey IOU) _ I8Ild t� 
J'1rIMlIau VPIlIlD O&bllIet IIIK 
fU Oallml lIGoewood PI"' •• W ..... 
.&DIed . JII&rI. tor 81881 Wo 
.ond I_� B.au\lful eo..... _ 
Stool-lbr TrlallD )" ..... cnmB .... be
Ibn _ hy. Sen4lWaIroaIar.to 

MareIIaI • 1!ImItJa. ... Ea.t .ld lit.. N. y., 
AERIAL VORTICES.-AN ACCOUNT OF 
�:cr,f,ft��tg!

8 
�ie:fonc�i�

e
l���':. �rt:�e� 

rE:ts·��\�i'�,�
s
l:n3�:�TI�l������ ��r.: 

MENT. No. 603. PrIce 10 cents. To be had at thlsolll:ce 
BIld fiomall neWlldealers. 

I T  W I L L  S A V E  A L I F E .  
::�II:�:..�

c
FJ���s.fn�·:����t':l{h';,��Ig'\rt�; 

serious, and al80 a work on .. First Aid to the Injured." 
contalnlng Instruction. how to u.e the contents of the 
box In ca.e of emergency. and what to do In cases of 
P9lsoning, when a phy.lclan Is not a� hand. A case 
Shouid be In every factory and workshop. Indorsed by 
eminent s

�eons. Price of case. 15.00, delivered. CaiJ. 

��8����e��: ���·eif�
n
Jo

d
l:�6�� case 

21 Platt St .. New York. 

COMPETITION. 

SCHOOL HOUSES. 
STAlf�FA���nI'o:X.Y} .] 

DBPABTlIIlINT OF PuBLIC INSTRUCTION. 
A�

U
::R��¥.:Nfe

E
f::b�:��. 

Plans and Specifications for SO�OOI.houses. 
.Architects are Invited to snbmlt competition 

£,
lans for 

&��f�:'���Wm·:·lf��t:,.�:��:.�!e:'i
d
3, £:/8;; 

For farther particulars address A. S. DRAPER, 
619 State Snperintendent. Albany. N. Y. 

THEORY OF UNITS. BY G. SZAR

��n-����m'::=.3�ge��:r..'t. :,W:�I'm�t1:; 
or the c. G. s. sy.tem. B'undamp.ntal and derived units. 
GeometrlCllI. Mecbanical and Electric nnlts. Crltlcl.m 
of the C. G. S. system. Contained In SCIENTIlI'IO AMERI. 
OAN SUPPLEMENT, No, 606. Price 10 cents. To be had 
at thls olllce and from all newsdealers. 

EXCELLENT BLACK COPIES of IJf/I//tMRg. wrifUn or 
drawn with an'll Pen (or Type Writer) by the Patent 

AUTOOOPYISTLI�=Ts:: 
AUTOOOPYIST 00 •• 166 William Street, New York. 

HENDON SEWAGE WORKS. DESCRIP· HISTORY OF THE ELECTRICAL ART r.�g� a =� �c\�t�� ��:n��'ri.s:tie� V!; In the U. S. Patent OlIlce.-By C. J. Kintner. An Inter
lime. With 8 IIInstrations. Contalned In SCIBNTIFIO =f�ls�1 ��t�l!� e�;c:g.��r:

n
== AMERICAN SUPPLlIMENT, No. 60�. PrIce 10 centa. mOdeIti In possession of the Patent 0lIl08. Contalned In To be had at thls OIIIce aDo from all newsdealers. SCIlilNTIII'IO AMERICAN SUPPLEMlIINT No. 344. PrIce 10 cents. To be had at this 0lIl00 and from all � dealers. 

WELLS BROS. & CO, 
CREENFI ELD, MASS. 

___ of 
S....- Cuttboc llaehlnOlPF Bnd 

T:;l� llr':! Tai:"ltA&\do 
tc .. aad Nut TaD

_ New Little 
GIaDt Sorew Plates, &-0. , &-e., &:e. 

SEND FOR DESCRIPTIVE 
� __________ C_A

_
TALOGUE FREE. 

LEO XIII. BIOGRAPHICAL SKETCH of the relgnlng pope. With portrait. Contained In SOlENTU'IC AMERICAN SUPPLBMENTL No. 604. PrIce 10 cents. To be had at this olllce and zrom all neWBdealers 

E JlODEL and L S8D4rermrcmm. XPERIMENTA . C.E.JOIIea&Bl1. 
WORK -A.- . · CIICII .. n, L 

SPEIIAL n. (lI: ... tiODiiiiI ...... 
OARBOLIC ACID.-AN INTERESTING paper by Frank French, M.D .. � of tbe history of carbolic acid. the mode Of mannfactunng It. and Its uses as a tberapeutlc agent, anlll!8thetic and dentifrice, Its 
=�r�lsag1nU:: 

o
�� t:�N,=g�c:fr�1: SUPPLEMBNT. No. 43� Price 10 cents. To be had at this OIIIce and from aU newsdealers. 

ARMOR-CLAD SHIP VICTORIA. DE· 
scription of the vessel. account of the launch. and 
ape8ch of Sir WiIIlam Armstrong on the occasion. Con· tillned In ScIENTIII'IO AMBBICAN SUPPLEMENT. No. 
803. PrIce 10 cents. To be had at this oIII:ee and from all new.dealers. 
111888 Fine Rlack eeplea .r Wrltlnc, DrawlDc. Mude. F A S T AUTOMATIC Worka antomat. 

e """ 1 E R lcally with won· 
U · . ��pINf:�

lslon 
FAST AUTOMATIC 00., II li"ew Clham.en St., 1t. Y. 

BRICKS AND BRICKWORK. A PA. r:ie!in�t8t:frroa.�u':�iE;:·!��nr.!=:l�: 
and a deiler\ptlon of the various kinds of brlckl and the rt�of��B:��JU'���� �o�� 
lIDINT. No. 801 . PrIce 10 cents. To be had at thlll of-
fice and from all newsdealers. . 

S C I E N T I F I C  B O O K  
C A T A L O C U E, 

RECENTLY PUBLISHED. 
Our new catalogue contalnlly{ over 100 lieges, Includ. Ing works on more than fifty di:ll'erent .ubJects. WlII be maIled tree to any address on application. 
MUNN & CO., Publishers Sclentl1lo Amerieau, 

361 Broadway, N ew Ycll·k. 

THE ECLI;PSE OF ALGOL. WITH THE 
lateot Determinations of Ita Distance and Dimensions. ;:Kt:'ltlh!' �tl� I:��f ��

t
st� 7r�! With a dl8CU88lon of Its orbit and that of Its saten'te. 

�;b"e =�����r!�� ��'i.���:a
a
����=:� AMERICAN SUPPLEMENT. No. 338. PrIce 10 cents. To be had at this olllce and from all neWlldealers. 

DO NOT BUY. a  Drill Chuck until you have seen 
• the " HotrtIord." It Is the .trongest. 

best, and 18 now made In three sizeo 
as follow. : . PRICE. 
No. O. holding from 0 to , Inch 16.00 
NO. 1, " U 0 to " 7..00 
Bo. � ,. " 0  to u 8.00 

8erid for catalogue 0 chncks of 
. every size and description to The C ....... _ Chnck Co .. Hartford, Conn. 

COLORS. COMMON AND POISONOUS. 
-A table showing the composition of some of the uIlr· 
ments In Common use. with a clasBIII.cation of the latter 
��'tri'r>:�:'�c�us FuJ:Md:'BN�.

O
j��1�1?, � 

centa. To be had at this olllce and from all newsdealrs. 

STEil PUlPS ��t \t��e� �I&:�:: that Tar; for Cane Juice, Liquors. Syt"Up8t Scum; lor Ammonia, Alkalies, Extracts, Acids; for Thi"!l. Volatile. Vis
COUS or Foui L,quid. etc. Vacuum �p8 of the highest efficiency. Filter Press Pumps. Air. Gas ana Acid Blowers. Air Compressors. Etc. 
BUJI.T BY GtJILD &; GABlUSON. BrooklJII, N. Y. 
THE COPYING PAD . ..;....HOW TO MAKE 
and how to use ; with an engraving. Practical directions 
t��f:lgrl::%

t
�:l:.!:���Ji�:�:���

e
t����: 

\litter to the p�; how to take off copies of the letter. 
Contalned In SCIENTIFIC AMBRICAN SUPPI,EMENT. No • 43�. PrIce 10 cents. For sale at this olllce and by all 
newsdealers In all parts of the country. 

ARTESIAN Wells, Oil and Gas Wells, drilled tr==.t��=� 
and furnlah everything required to drill and complete same. Portable HOl"II8 � and JI(oun_ 
Steam �  lI:achlnes tar JOO to 800 ft. Send 6cents forillustra_ catsJogue. 
Piel'CeWelJExcavatorCo. 

New York. 

PRESERVATION.· OF RAILWAY TIES 
and Timber by the use M Antlseptlcs. A paper l!y J. P. 
Card describing the methOd of treating woOd til' the 
sinc.ereosote proceos. and glv� an account of lome of 
��

l
r����

b
��;��EN�N��tgr.

ed
J�:to 

centa. To be had at this olllce and from all:newdeaiers. 
FAC-SIM1LE cople. obtained to an unllmlted enen:t In 
indelible black by the ECLIPSE copyt

�e:fR:;;=Ph��r: the 
_ Specimens free. 

FBLDt F. DAUS '" co., 21 Beekman Street, New York, 

© 1887 SCIENTIFIC AMERICAN, INC.
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BAIRD'S BOOKS 
FOR 

PRACTICAL MEN 
NEW CATA LOGUE. 

Our New and Revised Descriptive CATALOGUE Oll' 
PRACTICAL AND SCIRNTIFIC BOOKS, 80 pages, 8vo, com
plete to Oct. l, l88'7. A CATALOGUE Oll' BOOKS ON STEAM 
AND THE STEAM ENGINE, MECHANICS, MACHINERY, 
AND DYNAMICAL ENGINEERING, and a CATALOGUE gM����'i.°� ���E�r1l�El!:t'�o!�IBg:s���'c����: 
etc., a. CATAr.OGUE OF A MISCELLANEOUS COLLECTiuN 
OB' PRACTICAL AND SCIENTIFIC BOOKS, a LIST OF 
�:�����:

L
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T
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I� a·TYiiiiORG�A�N�S&�" .iIi!IIIl DANIEl. F.BEATly.washiDJrtoD.1811'JeneJIll 
The Dunning Patent Wrought · Iron Boiler, 

With Self-Feeding Coal Magazine, Is , the Best for 
LOW PRESSU R E  STEAM HEATINC. -

AND INSURES A WABJII[ HOUSE DAY AND NIGHT. 
OVER 1 3,000 I N  USE. 

RESPS STE.A.b.tJ: UP OONSTANTLY'. 
Made .. tollow.: As .. AlagaiM BoilMj which require. atHntion bu.t 

once in 24 houn. All a s.wr"e,. _�to bum hard or 10ft coal, wood or 
.... ook.. A . ..  Hol WaIw BoU.r for 1118' and hot water _,mg. Aa ,a. 

Por1tJbl. Boikf., to be set without ricbrork. ' Also In 7\00 SMioM, to paaa 
'through any door when .. larger one CUlnot be used. In addition to the 

proP08al8 for Machine Tool8 for the Orduance 
D. �.�Y�·2����:i!:
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celved at this Department, untiY 1� o'clock noon. on Thursday, the 5th day of January, 1888, at which time and place they will be opened in the presence of bld-���, ci,�.l��\��ine�e��'i. (met�"lh ���el!�.::.n:n�agg� 11) slotter, and for the delivery and erection of the same n the Navy Yard, Washington, D. C., in accordance 
with plans and specificstlons, copies of wblcb, to/!etlJer with all other Information essential to bidder_, may be 
obtained at the Bureau of Ordnance, In th is Department. 
Proposals .. nllst be made in duplicate, in accordance with 
forms whicb w1ll be furnished on application to the Bureau of Ordnance, and enclosed In envelopes marked 
" Proposals for 6-1nch Gun Lathes and Slotter," and 
addressed to the Secretary of the Navy, Navy Depart-
:���8'i�
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n
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judgment, the interel!1ots of the �vernment may reguire • 
D. B. HARMONY, Actlnlg Secreta1'1/ of the Na'Vl/. ERALOGY. ASSAYINGt CHEMIC'AJJ ANALYSIS, etc., List 

of Books on DYEING, CALIOO PRINTING. WEAVING, 
CO=ON AND WOOLEN MANUFACTURE, and other Cat
alogues, the whole covering eve� branch of Science 
applied to the Arts, sent ires ana ee of postage to anll 
one in anll part of the worla 1li1lo wi furnish Ms adtire88. 

H E N R Y CA R E Y  B A I R D  .t. CO.,  

:�C:l
e 
.::;li:i:; ;:t;�:'::o� th:=!{e� �t.�:t which will -

New York Central Iron Works, 
Lock Box 40 Geneva, N. Y., U. S. A. 

Send for new lllutrated Catalogue with full deseriptioD and .Price Liet. 
prf!:.�::''S':.!:s�!l,!��'b'i.�::J:��';,tW'A�;t::T�'i:: 
' �i�ed��� �e��:t���t�

e
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Tbursday, the 1st day of Marcb, l888, at which time and 
INDUSTRIAl, PUBLISHERS, BOOKSELLERS � IMPORTERS 

81 0 Walnnt St .. Philadelphia. 1'8 .. U. S. A .  

'WE JlANUFACTURE 

WELL DRLLS 
FOR 

Water Coal and 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

PRO V I D ENCE. u. I. 

The Report of the 
SEYBERT COMMISSION 

ON" 

S P I R I T U A L I S  M.  
Published under the Auspices of the 

University of Pennsylvania. 

AGEN 'I'I§ WANTED. 
N .B.-ColrelpOndence solicited. from,Architect. and perIOD building. 

A Western ROLLING MILL, having a surplusproduc
iog capacity of twenty-five huMred tons of Merchant 
Iron or Steel per annum, is anxious to communicate with 
any ODe controlling base patents for a standa.rd article 
that will consume this amount of their product and to 
that end soliCit correspondence. All cO(llmunicatioos 
will be treated in a strictly confidential manner and for 
the right article ample funds will be 'provided to develop 
and push it on the market. Address all communications 
to ROLLING MILL, P. O. Box 77S, New York City. 

, . �.=-, ;- ' T I GHT&S LACK BARRELMACH IN r DY 
' �1 I '-l A S P E. C I A LT Y '� � u, 

--- -=-=::: J O H N  G R l E N W O O O  & C O R O C H eSTER  N Y 

Steam ! Steam !  
We build Automatic Engines from 2 to '200 H. P •• 

equal to anything in market. 
A Large Lot of 2, 8 and 4-H. Engines 

WIth or without boilers. low Cor easlf. 
B.  W. PAYNE I, SONS, 

Box 15, El:J:nil:a., 1:'1'. y-
TELESCOPIC OBJECTIVES AND MIR-
rorS. Tbelr preparation and testing. By H. Grubb, F. R. S. An Interesting deSCription of the processes now 
employed in the construction of telescopic objectives, prefaced with a short history of tbe manufaCture of glass. Contl/lned In SClENTIll'IO AMERICAN Stn'I'LE
MENTS, Nos. �4� and �49. Prlce, 10 cents each. To be 
obtaIned at tbls oMce or from any newsdealer. 

STA.ND A RD ENA1IEL WORKS, G-�C>�C>l.'V', l.'V' .  Y .:  - Th� Dr���r n���r!!lng Th�rmDmet�r Oruamentsl and Plain JA PANNING on Metal, Wood, . 
or Paper. PEARL INLAYING. Write for estim .. tes. . . . • 
COLD AS A CAUSE OF DEAFNESS.-A 
short but comprehensive paper by Dr. TheOdore Grimn, 8D8wering the two important questions: How can the ���&';:: if�� ��

d �o�:�':te��e':' tlhr:;��:= 
developed ? Contain:::l'in SCTENTIll'IC AMERICAN SUI" 
PLEMENT, No. �6�. Price 10 cents. To be had at this 
QJDce and from an newsdealers. 

THE B!RAGW!N!TH STEll( UCKET 
Feedwater Boiler and Purifier. 
Bolls tbe feedwater. Keeps the boiler clean. 

Saves boiler repairs. Saves from 15 to 40 per 
cent. of fuel. Large heating surface. No ra
diating snrface. No back presoure. Thor-
�gr!

l
Y OU;!I���&l�� �!:.au��DdSi���fr�:�r�ur .. 

WM. BARAGW AN ATH & SON. 40 West 
. .DIvision Street, Chicago, Ill. JAB. B. CROUTHERS, M. E., General Eastem Manager, l12 Liberty Street, New York. 

Owners of the United 
States and foreign pa.tents, 
152 Front Street, New York Ol>Pll1'iofitea. Saall OmTO. 160 pp. Bond In Cloth, $1.00. 

Tbe Commission appointed bythe Universityto inves- 1 P I P  E C O  V E R· I N G S tlgate this important subject was composed as follows . , 
Dr. William Pepper, Dr. Horace Howard • I Made entirely of A SBESTOS. 
Dr. Joseph Leidy, Furness, ' Absolutel"" �ire p-OO. Dr. George A. Koenjg, Mr. Coleman Sellers, . IT ',II; . ..� . . ..., Pr�iJ Robert Ellis Thomp- B�: b�� ;:,���, BRAI DED PACKING, IIULL BOARD, sBE1TBING, CEMENT, FIBRE AND SPEeL.'\LTIES. 
Prof. Geo. S. Fullerton, Dr. S. , Weir Mitchell. OE![.A.L:lY:lIiJ� S-S�El.'V'O:lil Oc>., FC>C>T E. BTE![ ST_, l.'V'. Y. 

• ' It is the first serious aDd dir�ct ell'ort put forth to BRANCH ES: Phlla, 34 S. ad 8t. Ch icago, 1 44- 1 46 E. Lake 8t. Plttsburg, 37 Lewis Block. 
81Ibmlt to a scientttlc test the claims of what its adher· 
e�P'T��b����;:s�!�::';�;;-=le'r�l�=on. and ver- P H 0 T O-E N GRAYING PROCESSES.-
batim 

=
rts of the seances, and concludes with .. rticles I Tbe" Washout "'process. The swelled gelatine process �e. erent me m b e  r o." - OincwlnQ,t4 Oommercw! I � sd�':!i'la��":'�o.'i'f��n�� =��ioWh� n:;:.� :;.e:£T� 

��v��.t��'m��1:� �rd�f��!t .the [ at this oMce and from an newsdealers. 
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