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Jtitufifit �mtritIU. 
SAFETY IN ELECTRIC LIGHTING. 

In this city the Board of Electric Control has re
moved from the poles many dangerous electric light 
wires. The temporary result is to reduce the illuinina
tion of a large portion of the city to the weak glilllmer 
of gas lights, but the public is relieved from the daily 
occurrence of those shocking tragedies by which many 
lives were lost. 

Another source of danger still remains, greater per
haps than that of the old overhead light wires; we 
allude to the electrical /IIubways. In efforts to effect 
t.he removal of the overhead wires, the city authorities 
constructed beneath the surface of the streets a system 
of electrical conduits, called subways, designed to re
ceive the electric wires. These subways now run 
through the principal streets, and so far no mode has 
been devised for preventing the infiltration within 
them of the escaping gas from the gas mains. It is 
well known that ten per cent of the contents of these 
mains escapes into the adjacent earth. This gas finds 
its way into the electrical subways, where it accumu
lates and forms an explosive mixture large in volume, 
which is ignitable by the smallest electric spark. The 
result is a frightful explosion, which tears up the pave· 
ments, scattering stones and irou in all directions. 
Four of these explosions lately took place in New York 
on one of the most crowded streets, Sixth Avenue. Sev
eral others have occurred. Fortunately no lives were 
lost, but the danger to life is very great. The authorities 
in trying to manage the electric wires have gone from 
the frying pan into the fire. The subways are a dan
gerous nuisance, and there can be no safety until a 
thorough system of ventilation is introduced. For 
illustrations of the construction of the subways see 
SCIENTIFIC AMERICAN of April 20, 1889. 

In this connection it is interesting to consider what 
eminent authorities in Europe say about the safety of 
electric lighting and the modes they regard as the 
best. Being three thousand miles away, they are pro
bably disinterested, whereas in this country the elec
tric lighting business is chiefly in the hands of the 
high pressure companies, who claim their plans are 
perfectly safe, or can be made safe, and yet they are 
all the time killing people . 

Mr. Werner Siemens, of Berlin, who is probably one 
of the most practically experienced and scientific elec
tricians now living, in a recent interview with a cor
respondent of the New York World, expressed him
self as follows: 

.. By well constructed underground conduits the 
danger of electric light wires can be totally abolished 
if low pressure currents are used, and the dangers re
sulting from very high pressure can be reduced to a 
minimum in the same manner. There is no doubt at 
all that the greatest proportion of such accidents as 
Base happened in New York will cease on the day 
when the last overhead wire is buried. 

.. Gas and water pipes," Herr Siemens continued, 
.. can never act as conductors of dangerous electric cur 
rents from the underground wires into dwelling-houses. 
These pipes, if crossed by such a current, would at 
once diver� it into the ground. It is just so with light· 
ning rods, which electricians frequently�connect with 
the water pipes because they make the easiest and 
most perfect distributers of electricity, diffusing the 
current over so wide an area as to make it harmless. 

.. The insulated wires for street lamps should be 
placed inside of hollow lampposts. For interior light
ing (houses, stores, etc.) no high pressure currents 
should be used unless the construction is such that 
every possible danger from contact with conductors 
and lamps is obviated. 

.. Electric light conductors will never cause fire Ull
less they are carelessly constructed. A well-planned 
and properly constructed conductor, supplied with the 
necessary safeguards, is entirely harmless. 

.. No death caused by contact with electric wires has 
ever happened here in Berlin. A few accidents by flre 
have happened in isolated plants, out always because 
of faulty construction, 

.. Ov-erhead wires should neyer have more than 500 
volts pressure. Underground conductors, with trans
formers, no more than 2,000 volts. The transformers 
and conductors should, however, be tested up to 5,000 
volts. 

.. My system of insulated conductor'!!, protected by 
lead cover, asphaltum, and sheet iron, has proved suc
cessful wherever it has been used-in Barlin, Munich, 
Rome, Milan, and other Continental cities. Some of 
these cables have been in use (partly for high pressure 
and transformers) for six years, and are apparently 
good for a long- time to come. Their exact duration 
cannot be flxed. Time only can solve that question. 

.. This system, or a similar one, will overcome all the 
difficulties you Americans have to contend with. In 
conclusion, I will say that high pressure should never 
be used, except where, for pecuniary or technical rea
Eons, it is impossible to introduce low pressure." 

The World correspondent then called on Herr Emil 
Rathenau, wbo is president of the Berliner Electrici
t.ats Werke, which supplies the Berlin public with 
electric lights. He had been kept thoroughly posted 
by a. correspondent in New York of what ha.d beeb 
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going on in America, and was quite willing to dis
cuss it, 

.. I have read," he said, .. of the numerous accidents 
in New York, and, in my opinion, your mayor did an 
excellent thing when he ordered the electric wires 
overhead to be cut. They should all be placed under
ground. There is no danger of the currents being 
carried into the house by gas or water pipes, and thus 
making mischief. It is absurd. I think the trouble 
has been caused by the carelessness of the com
panies. They were probably trying to make Dloney 
too quickly. 

"There are two kinds of accidents which may be 
caused by electric light wires. The danger to life is 
one. That we entirely obviate by using only low pres
sure, no higher than 300 volts, with which we secure 
an excellent, clear, bright, and steady light. Never a 
complaint is heard. We have 80,000 lamps in opera· 
tion now here in Berlin, and we expect to have 160,000 
within a year. You see we attain excellent results with 
this low pressure. We use the Edison lamps, but all the 
arc lights in Berlin are also fed by our cables. Formerly 
we used 400 volts for the arc lights, but we find that 
300 volts would work as well. A current of that 
strength is perfectly harmless. You would scarcely 
feel it. There is absolutely no danger to life. We 
have 1,500 men in our employ, who all have more or 
less to do with the wires, but llO one in our employ 
has ever been killed or even injured. 

., It is otherwise, however, with the second class of 
accidents-fires. Low pressure alone will not prevent 
that danger. But proper construction will. For five 
years we allowed no one but our own men to put in 
the plants. With proper care and safeguards there is 
no danger. Now we allow other contractors to arrange 
the individual plants, but they must work according 
to our rules (here Herr Rathenau produced a formid
able set of rules, regulating every detail of laying and 
arranging the wires, insulation, safeguards, etc.) After 
the work is done it is inspected by one of our experts, 
and only accepted if properly aone. Besides all this 
precaution, we have everywhere automatic cutoffR, 
which at once disconnect the current should any wire 
become overheated. We allow no single wire to carry 
more than a fixed pressure. We are responsible for all 
accidents, but we have none. You Americans are the 
best mechanics in the world, and if you set to work in 
earnest to perfect your elsctric light system, no more 
accidents will happen. It would be folly to discard 
electric light merely because you have handled it care
lessly and burned your fingers. 

"We charge for each new lamp (connections and 
aU) placed in a building, 20 marks (*5) ; such a lamp will 
last forever. Then we charge 5 marks (*1.25) per lamp 
a year for keeping it in order, and 4 pfennig (1 cent) an 
hour of actual use for each lamp of sixteen candle 
power. At these rates. we paid a dividend of 8 per 
cent this year, besides adding greatly to our reserve 
fund. Commencing January we reduced the rate per 
hour to 3'60 pfennig (9-10 of a cent) and still expect to 
make-money. Surely your New York companies can 
do better than that, for we have a strong competitor in 
the gas works, which sell 1,000 cubic feet for 5 marks, a 
much lower rate than obtains in New York. 

.. Our rates for street lighting are somewhat higher. 
The city pays us 100,000 marks (*25,OCl)' for the 108 
lamps in Unter den Linden and 36,000 marks (*9,000) for 
the thirty-six lamps in the Leipziger strasse. But then 
these arre lights of intense power, and we had. to erect 
the lampposts, make connections, and take care of the 
entire plant. The lights burn every night in the year, 
moonlight nights not excepted." 

It will be seen by the f&.ets given in the above inter
views that electric light can be furnished cheaply and 
without exposing the public or the workmen employed 
on the wires to any danger. It can only be done by 
uRing a lower pressure. It rests with the New York 
companies to take the proper steps, or, if they 
should prove obstinate, it remains for the authorities, 
backed by the people, to bring them to a sense of their 
duty. Her Rathenau also said, in tbe course of conver
sation, that his cbmpany owns and runs the electric 
works of Madrid, Antwerp, Eisenach, and other cities, 
and that their experience there was the same as in Ber
lin-no accidents and no trouble. 

••••• 

The Mn.cle Shoal. Canal. 

The obstructions known as the Muscle Shoals, in 
the Tennessee River, which covered about 23 miles out 
of the 453 between Chattanooga and Paducah, at its 
mouth, are at length overcome by means of locks and 
dams built by the general government, and the river 
is now open so that boats loaded at New Orleans can 
at all times proceed to Chattanooga, and most of the 
time to Knoxville. Th� distance from Chattanooga to 
New Orleans is 1,601 miles, as against 2,067 from Pitts
burg and 1,567 from Cincinnati, and it is claimed the 
coal freights from Chattanooga t.o New Orleans will be 
between 80 and 90 cents, as against *1.05 from Pitts
burg. The improvement of this short piece of the 
river has been more or less under construction tOf 
sixty years. 

© 1890 SCIENTIFIC AMERICAN, INC.
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Copper Sulphate Cor Pot.toea. spring of 1892. She wil l  be called the Venetia. The 

A. W. Pearson, of Vineland. N. J., writes as follows French line also has a big twin screw ship on the stocks, 
to 9arden and Forest: For many yt'ars in this region which will probably be running next summer. She is 
of southern New Jersey every attempt to grow the called the Touraine, and is to be several thousand tons 
peachblow potato has been a failure. At about the larger than 'any of the fine single screw ships of the 
time the plant is in blossom and the tubers are say French l ine, which hold the record between New York 
one-fourth grown, a deadly blight invades the potato and Havre. The White Star steamship Majestic, a sis
field and sweeps over it like fire'. I have had an acrt) ter sbjp to th.e Teutonic, will be ready to do battle with 
of peachblows showing every sign.of thriftiness and the City of Paris next spring. The Cunard line will 
giving promise of a heavy crop, and in one week from also put two twin screw boats in the field to win back 
the time of the appearance of this b light every plant the lost laurels of the Etruria. Their names have not 
was dead or dying. It is the prevailing opinion here been selected. They will be powerful ships, and will 
that the peachblow potato is a variety which is" run take the place of the Servia and the Au rania, which 
out," and its culture has been generally abandoned. . will do duty between Liverpool and Boston. 

Happening to see, last autumn, a few bushels of .. • • , • 
small peachblow potatoes for sale, I bought them for Harvard CoUece AatroDomlcal Obaervator.,.. 

the purpose of giving tht'm another fair trial under The annual report of the director, Prof. Edward C. 
the protection of the Bordeaux mixture. Last June I Pickering, presents much interesting information. 
plowed a clover sod between the tree rows of an A gift of $50,000 was received last summer from Miss 
orchard, and there planted these potatoes in five equal C. W. Bruce, of New York, for the construction of a 
plats of th ree rOWR each, manured in the row with the photographic telescope of novel form, which, if success
Mapes potato manure at the rate of half a ton per ful. wi ll materially affect the entire plan of work of 

51 
Messrs. E. S. King and Robert Black, but since then it 
has been kept at work throughout every clear night. 
The number of photographs obtained is 1 ,155. The 
objects photographed are selected from a l ist of 625 
double stars, 143 clusters, and other celestial bodies, 
such as the moon and planets. As t.hese same objects 
have been repeatedly photograph� at Cambridge 
with the same instrument, an accurate comparison of 
the atmospheric conditions of the two places may be 
made. It will of course be impossible to derive a final 
conclusion until the observations have extended over 
at least a year, but the evidence already secured shows 
that in summer results can be obtained at Wilson's 
Peak which cannot be obtained here. The difference 
is very pronounced for such objects as the markings 
on Jupiter. Clusters like that in Hercules are well 
resolved, so that the individual stars are easi ly  meas
ured, which cannot be done with the best Cambridge 
photographs. As a test object the sixth star in the 
trapp.zium of the Orion nebula is clearly photographed 
for the first time. A new variable star has been dis
covered in the midst of the cluster G. C. 3636. A 

acre. The plats lay side by side, running north and this observatory. beginning has been made of the measurements of the 
south. W hen the plants were a foot high, and before For the last six years experiments have been in pro- position and brightness of the double stars, and it is 
they blossomed, I began to spray some of tbem with gress on the use of a photographic doublet in the pre- hoped to extend this work to the clusters, and thus 
the Bordeaux mixture, and repeated this operation paration of maps of the stars. The eight inch telescope furnish an extensive addition to this department of 
every two or three weeks thereafter until nearly the now in Peru is of this form, and was mounted here in micrometric astronomy. 
last of September. The times of treatment were reg- 1885. Since then 4,500 photographs have been taken 
ulated somewhat by the weather and the frequency with it. With an exposure of an hour twice a!) many 

• •  e • •  
PHOTOGRAPHIC NOTES. 

of heavy rains. At any rate, I aimed to keep leaves stars can be photographed as are visible with a telescope .A Platina Toning Solution f01' 8ilve1' P1"ints.-M. 
and stalks on the sprayed plats pretty thoroughly having an aperture of fifteen inches, and as many stars Gastine recommends the following : 
whitewashed with the copper SUl phate solution, so as can be photographed in the same time with a tele· 
that its presence was always visi ble all over the plants. scope of the usual form having an aperture of  thirteen 
Whenever a drenching rain washed off the application inches. Moreover, with a doublet a portion of the sky 
It was renewed as soon as possible. I made the treat- covering twenty-five square degrees can be photo
ments with the portable Eureka spraying machine. I graphed with good definition, while only three or four 
thus sprayed plats 1 and 2, left plat 3 (the middle plat) degrees can be covered equally  well with telescopes of 
untreated, and sprayed also plats 4 and 5. the usual form. The time required to photograph the 

About the time the plants blossomed, the middle entire sky will be reduced in the same proportion. 
plat (No.8, was, as usual, struck by the �light, and in With a doublet each hemisphere could be covered in 
two weeks all of the potato tops on this plat were dead one year with eight hundred plates. In 1885 it was 
and dry. The plants on the other plats were green proposed to photograph the entire sky with the eight 
and growing as vigorously as could be wished. They inch telescope, enlarging the plates three times. The 
remained green and growing until killed by frost in  results would resemble in scale and size the charts of 
Nov�mber. Peters and Chacornac. The generous aid of Miss 

I then dug and weighed separately the total product Bruce mentioned above will permit this result to be 
of each plat. Plat No.1, sprayed with Bordeaux mix- attained.in the original photographs, without enlarge
ture, yielded 346 pounds of fine, large, marketable po- ment. A contract has been made with Messrs. Alvan 
tat.oos, which were sold as soon as dug for a dollar a Clark & Sons for a telescope having an aperture of 
bushel. Plat No. 8, not sprayed, yielded only 164 twenty-four inches and a focal length of eleven feet. 
pounds of small-sized tubers, scarcely one of which The first research on the spectrum of over ten thou
W8.11 marketable. sand of the brighter stars is now nearly completed and 

The diamet�r of the largest tuber on the untreated is partially in print. The photographs required for 
plat was three inches. The diameter of the largest on the second research on the spectrum of the fainter 
the treated plat was five inches. There is � marked stars are also nearly complete. The eleven inch tele
difference in the cooking of potatoes from the un- scope has been in constant use throughout nearly every 
sprayed and from the sprayed plats. Those from the clear night in photographing the spectrum of the 
plat not treated are immature and .. soggy." Those brighter stars. This work is approaching completion 
from the treated plats are mealy and have all the for all stan! bright enough to be photographed by 
excellence for which the peach blow potato was for- means of present appliances, with the large dispersion 
merly esteemed. now employed. By the use of an improved process for 

I have saved ten or fifteen bushels of these peach- staining plates with erythrosin, the yellow and green 
blows to plant next year, in the confident expectation portions of the spectrum, even of the fainter stars, can 
of a crop of 850 bushels of potatoes per acre. Under be advantageously studied. Numerous experiments 
the unfavorable conditions in which these experimental have been made with a device for measuring the 
plats of potatoes were grown (between rows of  trees approach and recession of stars, by lllt'ans of 
twenty feet apart and twenty years old), I did not an achromatic prism in front of the object glass. 
expect a large crop. Yet the yield of the treated plat Several peculiar spectra have been studied, especially 
(No.1), 346 pounds from 225 hills, is not bad, under that of � UrsM Majoris. The periodlc doubling of its 
the circumstances, being about 125 bU6heis per acre. lines seems to be d ue to the rotation of two compo-

Of the Bordeaux mixture employed, the formula is : nents too close to be distinguished by direct observa
Six pounds of pulverized SUlphate of copper (blue vit- tion. The detection of bright lines in one of the stars 
riol), dissolved in four gallons of hot water; four in the Pleiades suggests a possible explanation of the 
pounds of fresh li me, dissolved in four gallons of cold legend that seven stars were formerly visible in this 
water; mix the two solut.ions, and dilute with cold group. 
water to make twenty-two gallons of liquid. During last spring an expedition was sent to Peru in 

I believe, however, that the ammoniacal solution of charge of Mr. S. I. Bailey, assisted by Mr. M.  H. Bailey 
carbonate of copper will be found as efficient a fungi- A station was selected on a mountain about six thou
cide as the Bordeaux mixture, and it has the advantage sand feet high and about eight miles from Chosica. 
of being more readily prepared and more easily dis- All  supplies for the station, including water, must be 
tributed· in spray. Its formula is : Carbonate of copper, carried by mules for this distance. Two frame build
three ounces; ammonia, one quart ; mix. The copper ings covered with paper have been erected, one for an 
carbonate will dissolve almost at once in the ammonia observatory, the other for a dwelling house. Since 
liquor. Then dilute this mixture with cold water to May 9 the Bache telescope has been kept at work dur-

A. 
Water . . . . . . . . . . • . ' "  . . .  . . . .  . .• . . . . . . .  . .  9� oz. 

Sodium chloride . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . .  300 graius. 
bitartarate.... . . . .  ..... ............ . .. 150 graius. 

B. 
Water..................... . ... . . • • . . .  �oz. 

Bichloride of platine • . . . . . . . . . . . . . . . . .• . . . •• • •  150 grains. 

Add 2 drachma of B to A and tone. .. It is advisable," 
said the author, "to eliminate the silver salts from 
the paper by one or two washings before toning. If 
bitartarate is not at hand, take five parts of tartaric 
acid and mix with four and a half parts of carbonate 
of soda." 

Gelatinous Bottle Wax /01" Cove1'ing C01"ks. - In 
storing volatile liquids which are solvents of resinous 
material, the ordinary bottle wax in which bott.le 
neckR are ordinarily dipped is generally inadmissible, 
by reason of the solvent action of the liquids upon it. 
In such cases the following answers admirably, giving 
a perfect closing; and, moreover, the top is easily 
pared off with a knife when the bottle is to be opened. 

Soft �Iatine or�good glue • . • . •• . . . . . . • . . . • . . . • . . . . • 8 parts. 
Water . . • . . . • • . . • • . . . . . . • • . ••.•.•• . • . • . . . . . . . . . . . . . • . .  9· " 
Glycerine . . • • . . • . . . . . . •. . . . • . . • •. . • • . . . . . . . . . . . . . . .• . 2 .. 

Melt the gelatine in the water, and tben stir in the 
gIY(lerine. Any coloring matter can be added, and the 
neckil should be quite free from grease when dipped. 
A second dip can be given if the first does not give a 
sufficient thickness. Manufacturers sending out photo
graphic preparations containing volati le liquids should 
give this preparation a trial. The top can be stam ped 
while soft wit.h a slightly greased metal seal, or, when 
set, a warm stereotype (slightly oiled) or an Jodi'a 
rubber stamp may be used. 

Mr. J. H. Biggs' Method of Making Silve1' Prints on 
Rough Dmwing Pape1·. 

Salting Solution. 
Soft sheet gelatine . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  4 grains. 

(about 0·259 gramme) 
Sodium cbloride (common salt). . . . •. . . . . . . . . . . . . . .. 5 grains. 

(about 0'324 gramme) 
Water . . . . . . . . . •. • •• . . . . . . . . . . . • • . . . . . . . . . . . . . .  1 ounce. 

(aboot 28 cubic cents.) 

Soak the gelatine and dissolve in a water bath. 
Whatman's drawing paper is fioated on t.his and 
allowed to dry spontaneously. 

Sensitizing Solution. 
Nitrate of silver....... . . . . . . . . • . . . . . . . . ... . .... 60 grains. 

(aboot 3'88 grammes) 
Water....... . . . .  . . . . . . . . . . . .  . . . . . . .  . . . . . . .  • . . . .  1 ounce. 

(about 28 cubic cents.) 
Ammonia is added, drop by drop, till the precipitate formed 

Is just redissolved. 

make twenty ·two gal lons of l iquid. . ing the whole of every clear night ; 1 ,236 photographs Lay the paper on a flat board, the salted side up, and 
••• ' • have been obtainerl. A large number of interesting apply the sensitizing solution freely with a Buckle's 

Six New AtlallUe Sleamera. objects have been detected, among others several stars brush. Pin the paper up by one corner, attaching a 
There are now six fast steamers building which will having bright lines in their spectra. Includi ng the fragment of blotting paper to the opposite corner, to 

press the City of Paris, of the Inman l ine, very hard in photometric work described below, the amount of prevent the accumulation of solution. When dry, 
keeping her position as the champion racer of the material so far collected is unexpectedly large. print, tone, and fix as in the case of a print  on albll
ocean. The Hamburg American line, whose twin pro- An expedition under the direction of Prof. William men;zed paper. Mr. Biggs recommends ·80 carbonate 
peller, the Columbia, made a new record of 6 days 18 H. Pickering was sent  in November, 1888, to the sum- of soda toning bath. For description of the Buckle 
hours 10 minutes to Southampton on November 14, will mit of Wilson's Peak, in  the vicinity of Los Angeles. brush, see nex t paragraph. 
have a magnificent new twin screw ship running in In order that as much useful work as possible might Th� Buckle's Brush. - This useful implement was 
May next. She is to be called the Normania, and is be accomplished, the thirteen inch telescope and the quite common and well known in t.he early days of 
now building at the yard of Messrs. John Elder & 00., eight inch telescope now in Peru were sent to Willows, photography, when negative paper processes were 
the constructors of the Etruria and Umbria. The Nor- Cali fornia, where the total solar eclipse of Jan uary 1, much used, and is very useful when it is important to 
mania is a little smaller than the City of Paris, being 1889, was successfull y  observed. Forty-seven photo- have a clean brush, or rather mop, for every operation . 
520 feet long, with 59 feet beam, and 88 feet depth of graphs were obtained by the party during the three It is made by taking a piece of glass tube, ahout half 
hold. She will have 16,000 indicated borde power. She minutes of totality, and the instrumental equipment an inch in d iameter and six or seven inches long, and 
wil l  be launched in March next. The keel of her sister was much superior to any previously used for such a drawing a tuft of cotton wool partly into one end of 

ship is being laid by the Vulcan Shipbuilding Company, purpose. It was not until May 11 that the l�rge tele- it by a thread or a hook of silver wire, an arrangement 
Stettin. This vessel will not be ready to run until the scope was successfully mounted on Wilson's Peak; by I easily extemporized.-Photographic Review. 
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AN IMPROVED COMPOUND ENGINE. pmIOns, the latter in the regular operation of the I a mask over it, with :a l:lmall hole, representing (to 
An engine especially designed for use for marine device, first engaging one rack bar to compress one scale) the largest field of the great telescope on Mount 

purposes with twin propellers, both shafts thereof spring, and then the other rack bar to compress the 

I 
Hamilton. This was moved about over the slide, show

being operated by one engine, and also doing away oth
.
er spring, the rack

. 
bars b:i�lg

. 
held

. 
to retain

. 
t�le ing succ�ssi�e fi

.
elds of view, upon and around the great 

with the ordinary guideways, lessening the cost of sprmgs uuder compressIOn untIl It IS deSIred to utilize ' nebula, mdiCatmg what could be seen at once in the 
construction and diminishing friction, is shown great telescope, The mask was then suddenly re-
in the accompanying illustration, and has beeu moved, and the entire neb ula, suspended amid 
patented by Mr. James A. Clarke, of Port Moody. countless stars, flashed into view. The contrast 
British Coluwbia, Canada. The hi!{h and low between the limited space representing the field 
pressure cylinders are placed vertically one above of the great telescope and the sky as shown by 
the other, the exhaust pipe from the high pres- the photographic lens was astonishing in the ex-
sure cylinder leading to the steam chest of the treme. This slide shows the great rings of nebu-
low pressure cylinder, while the piston in the losity that were first proved to exist by Mr. 
upper cylinder is secured on a piston roel extend- Roberts, of England. By carefully counting areas, 
ing downward and connected with a piston oper- Mr. Barnard estimated that on the ori�inal plate 
ating in the lower cylinder, the exhauRt pipe from (8X10 inches) there were distinctly visible no less 
the latter leading to the outside. On the pistoll than sixty-four thousand stars. This entire plate 
rod common to both cylinders is secured a cross- had been l'educed to a lantern slide which, upon 
head pivotally connected by two pitmen with op- the screen, brought out peculiarities in the ar-
posite crank arms on crank shafts mounted to rangements of the stars that were not even 
turn in suitable bearings on the base, which also suspected in the original plate. On all these 
supports a frame carrying the low pressure plates the star images were perfectly round. 
cylinder, on top of which is a frame supporting .. , •• .. 
the high pressure cylinder. The valves in the On Determining Acoustic qualities. 

two steam chests are connected with each other 'Vhy is it that our men of science, with all their 
by a valve rod connected at its lower end in the marvelous achievements in various fields, says the 
nsual manner with the reversing link, operated Real Estate Recol'd and Guide, have llever yet 
from eccentrics secured on one of the crank shafts. rliscovered the t<ecret of determining in advancp 
The crank arms stand at angles to each other, so whether the acoustic properties of any building 
that the crank shafts are turned in opposite direc- intendtd to hold large audiences will or will not 
tions, and the position of the link ill SUC�l that it be good? A recent writer, referring to this mat-
can be readily changed by the reversing lever to ter, says that "we have never discovered the 
simultaneously reverse the motion of the crank principles applicable to the proportions of a great 
shafts. On the crank shafts are also formed two hall by which the voice is spread and conveyed 
other crank arIlls ph'otally connected by opposite evenly and in the most perfect manner to all 
pit men with a slide mounted in vertical guide- parts. After the building is completed it is, con-
ways, supported on a frame erected on the base, fessedly and notoriously, a matter of accident, 
the motion of the crank shafts causing the ver- and a question to be solved by experiment, 
tical sliding Illotion of the slide traveling loosely whether it is' good for sound.' Furthermore, 
in the guideways, and thus serving as a governor, when the acoustic quality is not satisfactory, it 
as, in case one of the propellers becomes disabled, is often 

'
not easy to explain why or to devise 

the power of the shaft carrying the disabled pro- means to correct it. Here is a field for discovery 
peller is directly transferred to the other shaft 

THE CLARKE ENGINE. that has not yet been worked o ut, nor do we 
through the crank arms, pitmen, and slide, and see any rational attempts to solve the problem. 
the other propeller is caused to do all the work. Can it be that it is insoluble? Or is it that 
In a heavy rolling sea, also, when one of the propellers the power thus stored. The clutch upon the second the properties of sound are still only imperfectly UIl
frequently rises partially out of the water, this means shaft can then be moved to use the power, first of one derstood?" 
of transferring the power from one shaft to the other spring cylinder and then the other, through the spur 
prevents the flying around of one propeller and assists wheels and gearing, there being also a flywheel in the 
the other. All the parts of this engine are within easy mechanism. The change from one spring cylinder to 
reach of the engineer, and there are so few working the otilllr, both in compressing the springs and in using 
parts in motion that it is designed to reduce the friction the power th us accumulated as required, is automati
to a minimum, the power of the engine going direct cally made, while the flywheel relieves the mechanism 
to the cranks. This form of governor can also be at- of the shock of stopping and starting. 
tached to any twin propellers without altering the ex- For further information relative to this invention 
isting engines. addre8s Messrs. Boom & Loevinger, 'Vhite Lake, 

.. , .... 
A BRAKE AND STARTER FOR VEHICLES. 

The accompanying illustration represents a mechan
ism, patented by 1\lr. John H. Boom, for storing power 
during the descent of a vehicle on a down grade, the 
power to be utilized in propelling the vehicle upon a 
level or an up grade. Fig. 1 is a vertical transverse 
�ection, and Fig. 2 a plan view. A shaft geared to the 
v�tHcle axle carries a sprocl,et wheel and a spur wheel, 
while a second shaft supports a sprocket wheel and a 

South Dakota. 
...... 

A Wonderful Astronomical Photograph. 

At a recent meeting of the Astronomical Society of 
the Pacific, at the hall of the Academy of Sciences, 
corner of Dupont and California Streets, San Fran
CiSCO, the principal paper of the evening was read by 
E. E. Barnard, Lick Observatory, on some photographs 
of the Milky Way and other celestial objects that he 
had made with a large portrait lens of six inches aper

BOOM'S BRAKE AND STARTER FOR 'VEHICLES. 

ture and ithirty-one inches focus, 
strapped to the tube of the six and 
one-half inch equatorial of the Lick 
Observatory, the clock work of the 
instrument being I)ontrolled by hand, 
with the slow motion rods at the 
eye end. A star was kept bisected 
by the cross wires in a high power 
eye viece on the telescope itself. The 
additional weight of the camera 
made it necessary constantly to cor
rect the clock throughout the expos
ures. With this instrument a nega
tive of the Pleiades was made Au�ust 
23, last year, with an exposure of 1 h. 
15 m. This showed the Merope nebula 
conspicuously, the sharp prong of ne
bulosity from Electra, and some of 
the neb ulosity about Maia and AI
cyone. A negative of the Milky Way 
(right ascension 17 h. 57 m., declina
tion south 18'9°), was made July 28, 
with an exposure of 2 h. 35 Ill., another 
in the region about M 11 on August 
2, with exposure 2 h. 4.'> m. , and another 

gear wheel arranged to engage the wheels of the first 
shaft, a clntch being mounted upon the second shaft 
between the sprocket wheel and gear wheel and ar
ranged to turn with the shaft and engage either of 
the wheels. A spring mechanism is connected by gear
ing with the second shaft and a clutch lever and brake 
for controlliog the movements of the mechanism. The 
spring mechanism consists of a shaft on which are 
mounted two pinions, below which are arranged two 
cylinders containing springs, to the upper ends of 
which are secured rack bars adapted to engage the 

of the Milky Way (right ascension 
17 h. 56 m., declination south 28°), August 1, with 
an exposure of 3 h. 7 III., and a negative of the great 
nebula of Andromeda, August 26, with 4 h. 18 m. 
exposure. The paper was illustrated by lantern 
slides from these plates projected on a large screen 
by the aid of oxy-hydrogen light. The nebulosity 
of the Pleiades wa" very conspicuous, and the beau
tiful cloud forms of the Milky Way, with the my
riads of Rtars that they were partly resolved into, 
were strikingly fine. The �liue of the great nebula of 
Andromeda, when fil'st projected on the Rcreen, had 

.. I ••• --------

AN IMPROVED CORN TRIMMER. 

An inexpensive device whereby corn, beans, pea�, 
etc., planted in hills or rows, llIay be rapidly thinned by 
removing the surplus stalks, without injury to those left, 
is shown in the accompanying engraving, and has been 
patented by Messrs. Dudley B. Robertson and James 
T. Hollapd, of Perryville, Ky. Figs. 1 and 3 show the 
device in different positions in use, Fig. 2 being an,
oiher view, in perspective. Two standards, having 
handles on their upper ends, are adapted to slide, one 

ROBERTSON &; HOLLAND'S CORN TRIMMER. 

upon the other, and at the lower end of one standard 
are guard plates, offset to afford clearance for a thin
ning fork, the lower ends of the guard plates having 
cutting edges, to facilitate their ready insertion into 
the soil. Between the guard plates is pivoted a thin
ning fork, its tines being spaced and attached to a 
head block, links pivotally connecting the outer end 
of the head block with the lower end of the sliding 
standard. There is a foot rest at the side of one of 
the guard plates to aid in the insertion of the thinner 
by bearing the foot thereon, when the parts are in the 
position shown in Fig. 1 ; the handle on the other 
standard is then drawn up, rocking the fock � the 
tines are elevated, as shown in Fig. 3. 

For further information relative to this invention 
address Mr. James T. Holland, Perryville, Ky. 

.. , .... 
AN agreement without consideration is void; a note 

made on Sunday is void; contracts made on Sunday 
cannot be enforced. 
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AN IMPROVED PRUNING IMPLEMENT. 

An implement adapted for pruning trees irrespective 
of their height, and for dressing the wounds caused 
by pruning or trimming, so that danger of bleeding is 
avoided, is illustrated herewith, and has been patented 
by Mr. Andreas Bosch, of Prairie du Chien, Wis. The 
invention covers improvements in the construction of 

BOSCH'S PRUNING IMPLEMENT. 

Ititutifit �mtritau. 
The appliances were very ingenious, and worked very 
well. A black or bay horse would be stolen and run 
into the bleachery. After its color was changed and 
its tail and mane trimmed, the disguise became so pro
nounced that without any great risk the animal could 
be taken in daylight through the very district from 
which it had been stolen. It was Sue's businesfl not 
only to superintend the .bleaching, but also to ride the 
animal out of the country. 

• I ' ,  ., 
H:ydrocen PerOXide. 

It has been known for a considerable time that when 
zinc amalgam and water were shaken with air, hydro
gen peroxide was found in the solution in small quan· 
tities. The greater part formed was however employed 
in oxidizing the zinc. It has been found that if some 
substance be present  which is capable of combining' 
with the hydrogen peroxide as it is formed, the yield is  
greatly increased. A paten t  has recently been granted 
in Germar,y  (D. P. 48,542) for a process founded on 
these observations. A fluid amalgam, containing not 
more than 1 part of zinc or cadmium to 1, 000 of mer
cury, is shaken with milk of lime and air. If a little 
potash is present, the reaction is accelerated. The hy
drogen peroxide combines with the lime, forming cal
cium peroxide, which is preci pitated. The mixed pre
cipitate, containing calciu m  zinc oxide and calcium 
peroxide, is treated with an acid which will form in
soluble salts with the two metals, while the hydrogen 
peroxide goes into solution . 

. ' . . . 
an implement formerly patented by the same inventor. THE FEATHER BLADE ELLIPTIC PROPELLER. 

In Fig. 1 the implement is shown with the saw in posi- This is a mechanical movement which applies to the 
tion to saw downward from the upper sine of . the limb, propulsion of vessels. The path of the paddle is an 
and with the wax ing and shearing and planing at- ellipse, whose longest diameter is horizontal, so that 
tachments in position, Fig. 4 showing further how the the paddle or propeller is carried through a certain arc 
saw can be set in an angular position. Fig. 2 shows the of greater or less magnitude, according to the dimen
device without the saw and waxer and with a different sions of the parts. The longest movement of the pad
shearing attachment, for trimming away small l imbs, to dIe is when it is immersed , and the paddle being ",erti
faci litate the operation of which there is a hand cord, cal, there is no splash, slip, or 10sI! of propulsive effect 
while Fig. 3 shows a combined chisel and scraper, for use arising from the oblique action. Greater speed can be 
when i t  is desired to scrape the tree, and clear away obtained than by any other form of propeller, and a 
the loose bark and insect nests. The pole to which greater saving of power. The movement can be placed 
the attachments are secured is sectional, a short me- at the side, stern, or center of vessel .  Sportsmen will 
tallic tube with split ends receiving the ends of the find it of great value running up narrow streams where 
pole sections, there being bands around each end of the com mon oar could not be used. The foot move ·  
the  tube, and set screws for fastening them, whereby ment would be  of  great use for ladies, especially those 
the pole may be lengthened as desired. The attach- unable to use the oar. It is claimed that there is a gain 
Illent for planing off the stumps of l imbs severed by of 25 per cent over any other means of propelling on the 
the saw consists of a blade-carrying disk mounted on water. The movements can be made of wood or steel. 
a drum within which there is a coiled spring, a strap The propeller can be run by the hand, foot, or by 

53 
AN IMPROVED BICYCLE BRAKE SHOE. 

The soft rubber tire of a bicycle wheel, especially 
where the rubber is not of the best quality, after a cer
tain amount of use loses its circular form, and, as the 
brakes heretofore in use have been adapted to take a 
ful l  hold only when the tire is circular in crosS-St'ction, 
the rider has by no means as full a control of his ma
chine, by means of the brake, when the tire becomes 
worn . It is to obviate this difficulty that the brake 
herewith illustrated has been devised and patented by 
Mr. John J. Astor, Jr. , of No. 123 West Twenty-sixth 
Street, New York City. The brake shoe is made of 
spring metal, and, as shown in the small view, is slotted 
longitudinally, so as to cause it to adapt itself to the 
periphery of the tire without regard to the cross-sec
tional shape of the latter, and adapt itself with equal 
advantage to either a new or a worn tire. One or more 
slots are used as may be required, to enable the brake 
shoe to fit the tire as perfectly as possible. Its form is 
such that it can be readily shaped by a drop press or 
some analogous means, the outer edges of the shoe and 

ASTOR'S BICYCLE BRAKE. 

the edges of the slits being rounded to prevent the 
shoe from injuring the rubber tire. The shoe is pivot
ed to the fork which supports the wheel, and if) con
nected with the brake lever by a rod in the usual way. 
The several divisions of a shoe thus formed act inde
pendently of each other, each division effecting its due 
proportion of friction, thereby reaching the whole of 
the tire surface for the frictional bearing upon which 
the shoe acts. 

---------� ... �,�-------------

or cord extend ing downward from the drum, by means stearn power. Designed by George U .  Tibbles. Jersey The Buenos A:yres-Mo.ntevldeo Telephone Line. 

of which the disk may be rotated. The wax can is City, N. J. The trunk line connecting Buenos Ayres and Monte
pivotally mounted, a lamp being ,-----...,..--------------------------------.., video was opened with considerable 
placed beneath it for warming the ceremony on October 26. This line, 
wax, the can being tilted to pour which is 186 m iles long, is worked 
wax on the brush for application on the Van Rysselberghe system. 
as desired by means of a down- The work of construction was in-
wardly extending cord. The brush trusted by a private company to 
is so supported that a rotary recip- M. C. Laborde, and the Felten 
rocating motion may be imparted Guilleaume cables and bronze wires 
to it. were supplied by Messrs. W. F. 

. .  .. 
The Bleaching of Horses. 

A curious statement comes from 
Arkansas concerning a gang of horse 
thieves, who had for their chief as
sistant a young woman-a bleached 
blonde-with the nickname of Sor
rel Sue. She was given this name 
because she al ways appeared in  
public riding a sorrel horse. Her 
.excellent horsewomanship and her 
dashing manner brought her many 
admirers. The shooting affair which 
forces her into notice was an ordi
nary case of plain jealousy. Two 
of her admirers, both members of 
the gang, fought for her favor. One 
was killed, and the survivor was 
severely wounded. A surgeon was 
sent tor. He mistook the direction 
and walked into the cabin occupied 
by .. Sorrel Sue." Before he could 
be hustled out, he saw certain 
th ings which aroused his suspi
cions. These he reported to the 
sherift, who with a posse managed 
to sUl'1'ound the den of the horse 
thieves, capturing Sue and two of 
bel' gang. 'rhe sherift, t h o u g h  
pleased with the capture, was more 
than elated at the dillcovery of the 
peculiall' method of disguising the 
stolen animals adopted by the gang. 
He found that Sue had applied the 
means of bleaching her own hair to 
that of the horses. 

Wh8n the posse entered, they 
found a horse enveloped in a jacket 
made out of rubber coats, being 
treated to a sulphur vapu!' bath. !m: FEATHER BLADE ELLIPTIC PROPELLER, FO:R "rEA][ OR HAND POWER. 

Dennis & Co. , of Billiter Street . 
The l ine is carried on posts along 
either side of t.he River Plate from 
Buenos Ayres and Montevideo re
spectively to the points where the 
river is crossed. The connection 
here is establ ished by means of sub
marine cables, which cross the river 
at a breadth of 28 miles. In the 
vicinity of Montevideo the bronze 
wire spans a distance of 460 yards 
acr08S the river San ta Lucia, by 
means of poles 108 feet i n  height. 
The charges for the use of the tele
phone are worthy of notice. Dur
ing the busiest part of the day they 
are as follows : For five minutes' 
use $5, for five to ten minutes' use 

$12. 50, for ten to fifteen minutes' 
use $25. The line has so far given 
sath!faction both as regards .e.rt;icu
lation and loudness. 

... . .. 
RIFLB bullets are now photo

graphed in their course by means 
of the electric spark. The camera 

is taken into a dark room , which 
the bullet is caused to traverse. 
As it passes the camera it is made 
to interrupt an electric circuit and 
produce a spark, which illuminates 
it for an instant and enables the 

impression to be taken, The wave 

of condensation in the air before 

the bullet and the rarefaction be
hind it are visible in the photo
graph, and can be studied by ex

perts, thus enabling the form of 
ball or rifle which minimizes the 
resistance of the air to be selected. 
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AlII' DlPROVED FOUNTAIN PEN. 

A pen in which the pen staff or holder is provided 
with a compressible air bulb for controlling the supply 
and flow of the ink is shown in the accom panying 
illustration , and has been patented by Mr. John D. 
Bray, of Grand Seminary, Montreal, Canada. Fig. 1 
is a full vie w of the pen and holder, Fig. 2 being a sec
tional view of its forward portion , and Fig. 3 showing 
a sl ightly modified construction. The rear end part 
of the tubular pen-holding section is fitted to slide 
closely within the forward end portion of the ink reser
voir, and this section has entered in it from its rear a 
short tube, of soft rubber or other elastic material, 
projecting slightly beyond the back edge of the pen-

1 

3 

�t.\ �w" '< 
BRAY'S FOUNTAIN PEN. 

holding section. The latter is also closely fitted with 
a section and feeding tube, terminating in front in a 
curved nose piece, with contracted opening, for sup
plyi ng the pen with ink. The tube entering the rear 
end of the pen-holding section forms a valve seat for a 
stationary valve attached to a rod extending centrally 
back ward. A flexi ble air bulb is arranged in the rear 
of the ink. reservoir, and connected therewith by a 
filling piece having an air duct through it. This filling 
piece and the closing piece at the rear end of the air 
bulb are connected '.:>y the backward extension of the 
valve rod . In the whole construction, including the 
valve and adjustable pen-holding section, screw-thread
ed connections and flexible washers are dispensed with.  
When writing, the flow of ink from the reservoir to 
the pen is first adj usted by drawing slightly outward 
the pen -holding section, to open the valve, and after
ward by the writer exerting a more or less slight pres
sure with hi s  thumb and forefinger upon the bulb. 
After finishing writing, the pen-bolding section is 
moved backward again within the reservoir, to close 
the valve, and a cap, held on the outer end of tbe pen
staff, is  placed over the forward end of the pen-hold
ing section, when the pen may be safely carried in any 
position in the pocket. 

• • • • •  

AN IMPROVED BAND SAW PULLEY. 

A pulley for band saws, whereby an equal tension 
will be obtained upon the front and back edge of the 
saw when passing over the pul ley, thus obviating the 
necessity of hammering or rolling the saw in the middle 
to make the temion of both edges equal , as has hereto
fore been done, forms the subject of an accompanying 
i l l ustration , Fig. 1 showing the saw in position on such 
pulley, of which Fig. 2 is  a front  elevation. It is a pat
ented invention of Mr. Jacob R. Hoffman, of Charltls
ton, West Va. The pulley is provided with a rectang
ular peripheral groove at one side of its center, where-
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" The Nor'hwe.'ern ilDller." power for the weight of a man, allowing ample margin 

One of the most beautiful specimens of the typogra- for surplus power. The birds are found to have aJlur
phic art is the holiday number of our valued cotempo- plus lifting power of about one-half. Professor Lang
rary the Northwestern Miller, pu blished at Minneapolis, ley has purchased recently for the Smithsonian Insti
Minn. The specimen referred to contains 128 pages tution the prize steam engine of the Aeronautical 
about the same in size as the SCIENTIFIC AMERICAN. Society of 1868, which, with car and screws, weighs 
A large number of elegant and original engravings are only 16 lb. , and but 13 without these essentials. To 
presented, among them portraits of the officers of the the engineer these facts certainly look encouraging. 
National Millers' Association, enterprising and vigor- • ' . ,  • 
ous looking men, officers of British trade associations, AlII' DlPROVED RAIL ;JOINT. 

etc. Several plates in colors of prominent milling es- A rail joint designed to insure the rigid support of 
tablishments are given. Some two hundred and fifty the abutting ends of the rails joined, and which can be 
letters are printed from millers in all parts of the coun- rolled from iron or steel, to form a j.oint which is 
try, giving their several views upon the condition, strong, durable, and inexpensive, is illustrated here
prospects and wants of the trade. The general literary 
contents are excellent. We congratUlate the Miller 
upon i ts success and prosperit,y, of which this superb 
issue is a substantial evidence . 

. , . ,  . 
Spontaneou. (loOlbu.'ion oC (loUon. 

The Boston Manufacturers' Mutual Fire Insurance 
Co. warn their customers by special circular of new 
so�rces of danger of fire from cotton bales impregnated 
with cottonseed oil, as follows : 

Since the introduction of cottonseed oil and its traIls
mission in casks and barrels from one part of the coun
try to anothel', a new danger has arisen to cotton in 
transportation, as cotton fibers saturated with this oil 
are very liable to spontaneous combustion. It may be 
that the more frequent fires in large cotton warehouses 
of the South and in cotton ships can be accounted for 
in this way. Up to this time the ' mutual insurance 
companies have been subjected to but one loss in a 
cotton storehouse which could be attributed to this 
cause. This season, however, an instance ' of saturated 
cotton bales has been discovered in one of our princi
pal mills. Two bales have been received, one of which 
was saturated to the extent of 256 lb. ; the other to the 
extent of 175 lb. They were fortunately discovered to 
be in th is condition, and a claim for damages has been 
made upon the transportation companies. A sample 
of the cotton has been examined at the Institute of 
'rechnology, and tested in our spontaneous combustion 
oven. It ignited at moderate heat in the way in which 
fibrous substances ignite when saturated with a drying 
or quickly oxidizing oil. The oil pressed out from this 
small sample has been subjected to qualitative tests, 
which prove it to be cottonseed oil. We therefore 
warn all our members who represent cotton mills that 
it would be prudent to have their cotton carefully 
examined for oil, bale by bale, before putting it into 
the warehouse. 

. , . ,  . 
Natural Ga. neOl •• 

According to the Pittsburg Dispatch there is stil l an 
overwhelming supply of natural gas at some of the 
wells, however much others have failed . 

The Dispatch says : Park Brothers were lately obliged 
to shut down three of their Murrysv ille gas wells, 
owing to the pressure being greater than the pipes can 
carry. This company has a 20 in. diameter main run
ning from the Murrysville gas fields ; yet so strong and 
so plentiful is the gas that they assert they can supply 
not only their own great works, but also the sixteen 
other large mills which take gas from them throughout 
the winter with the decreased number of wells. 

The pressure at the Homestead reducing station is 
500 pounds to the inch. This gives them more gas 
than they can possibly use. The outlook for the win 
ter for natural gas is as bright as the consumers want, 
they say. The same inconveniences that were experi
enced last year by limited. supplies, stoppage of work, 
and in many cases causing hardship and giving limited 
supplies of bread, are not likely to transpire this win
ter, according to present indications 

Messrs. Chal mers & Taylor, of Tarentum, Pa. , have 
struck a huge spouter about three miles east from that 
place. The size of the new well was a surprise, and 
experts who have examined, agree that the sand is the 
same as the Murrysville sand , showing plausibly that a 
belt connects this territory with the Murrysville field . 

.. . . . . 
Speed and Power oC Bird •• 

In an article in the Forum Prof. R. H. Thurston says : 
The vulture is said to fly, at times, at the rate of above 
100 miles an hour ; the wild goose and the swallow, in 
their migrations, make 90 miles au hour ; and the car
rier pigeon has certainly flowu long distances at rates 
of speed ranging from 60 up to 80 m iles an hour, and 
for many hours together. The common crow ordina
rily lounges across country at the rate of 25 miles an 
hour, the speed of a rail way train. Professor Langley 
finds that the power exerted by the eagle in full fl ight 
is but a fraction of one horse power. Mr. Chan ute 

LYND'S RAIL ;JOINT. 

with, and has been patented by Mr. !ves Lynd, of 372 
Congress Street, Troy, N. Y. Fig. 1 is a perspective 
view, showing the joint applied, and Fig. 2 is cross sec
tion . The joint is made in two sections, each of which 
is shaped to receive one-half of the base of a rail, and 
to fit against the rail web and the under side of the rail 
tread . These sections each have downwardly extend
ing vertical flanges, below the base of the rail between 
the ties, the flange of one section having a groove, and 
that of the other a flange adapted to enter the groove, 
to bold the parts against vertical displacement. These 
vertical flanges are preferably formed after the sections 
have been rolled and cut to proper length, thus giving 
a broad tie-bearing at each end of either section, with 
recesses to receive the spikes. A joint thus formed con
stitutes a bridge and vise, preventing the depression of 
the end of one rail below that of the other, whereby 
pounding is avoided and a very strong joint is made. 

. ' . ,  . 
AlII' IMPROVED DOOR LOCK. 

A lock for stable doors, etc. , in which the parts are 
so arranged that the door will latch upon closing, and 
the latch will be locked and held against displacement, 
is  illustrated herewith, and has been patened by Mr. 
John Connor, P. O. box 56, Whitestone, Queens Co. , 
N. Y. Fig. 1 shows the parts as they appear when the 
door is open, the catch arm pivotally mounted on the 
door to the left being guided by a strap, and having a 
�atch hook on its outer end, while its inner end is carried 
downward and connected to a short arm that is rigidly 
mounted on a key shaft, which extends outward 
through an escutcheon secured to the outer face of 
the door. Upon the other door is a keeper adapted to 
engage the catch hook, and above the keeper is a 
gravity hook, rigidly connected to a key shaft, an arm 
with lateral projection holding the gravity hook in the 
position shown in Fig. 1 ,  and so that the catch hook 
i n  entering the keeper will carry the gravity hook for
ward to lock the door, as shown in Fig. 2. A stop 
limits the inward movement of the catch hook, so that 

HOFFMAN'S BAND SAW PULLEY. computes the power exerted' by a pigeon flying 2,200 CONNOR'S DOOR LOCK. 
feet per minute, 25 miles an hour nearly, at Yh of a 

by the teeth of the saw will be permitted to project be- horse power per pound, or 9� horse power for a flying 
yond the pulley. The depth and width of the recess or machine of equally good form, weighing one ton, at 
groove will be varied according to the size of the pul- 25 m iles an hour, or about 50 horse power per ton 
ley and the width of the saw. A saw intended for use weight at 50 miles. Mr. Wenham, a member of the 
In connection wit h this pulley shou ld be m ade per-

I
. British Aeronautical Society, finds, in the pel�can, an 

fectly straight, and the pulley is designed to msure its expenditure of rt horse power by 21 lb. of bud, and 
remaining m thls condition until brok.en or worn out. this is one 'horse power to 231 lb. , or about a horse 

it will rest practically within the edge of tbe door 
when the latter is open, and a button on the other door 
is ad apted to prevent the operation of the gravity hook 
to lock the doors when it is desired to close Without 
locking them. A key is used fOl' each door, one to 
raise the -gravity locking hook and the other to raise 
the catch arm to the positions shown in Fig. 1. 
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THE nw YOU POST ORICE. 

In the day s of its Dutch occupancy. when the city of 
New York was termed New Amsterdam_, there was no 
post office. l!'oreign letters were delivered personally 
by the �ents of ships and by the officers, sailors, and 
passengers. Unclaimed letters were left in the hands 
of BOme private citizen until called for. As the volume 
of the busine88 increased, a system of voluntary dis
tribution from the taverns was developed, and the so
called . .  coffee house delivery " was maintained for 
over one hundred years. 

When the English obtained possession of the quiet 
old city they left matters as they were for some years, 
but in 1686 an official order was issued that ship letters 
must be delivered at the custom house, and in 1692 a 
post office was established, the city then having a popu
lation of not far from 6,000 inhabitants. 

In 1710 a .. chief letter office " was established, and 
arrangements were made for the delivery of the Boston 
mail twice a month. On May 4, 1732, the post office 
was removed to Broadway, opposite Beaver Street, ac
cording to an advertisement in the New York 9azette 
of May 3, signed by .. Richard Nichol, Esq. , P. M." In 
1753 Dr. Franklin was appointed Postmaster-General. 
Up to this time the coffee house delivery was still in 
existence, and was eventually considered an inj ury to 
the revenues of the regular service. Alexander Colden 
was postmaster of New York until the breaking out of 
the revolution. For the period of the war the records 
are missing, but in 1785 William Bedlow held the office, 
and was succeeded in 1786 by Sebastian Bau man. In 
the first year of his incumbency the income of the omce 
was $2,789.84. 

A little over one hundped years ago, during Mr. Bau
man's incum bency, the post office department, sub
stantia,lly as at present constituted, was established 
with seventy-five post offices and 1,875 miles of post 
roads. Josias Ten Eyck succeeded Mr. Bauman, hold· 
ing the New York office for the year 1803, and was fol
lowed by 

'
General Theodorus Bailey, who retained the 

position for nearly twenty-five years, dying September 
4, 1828. He moved the office to No. 29 William Street, 
corner of Garden Street, now Exchange Place. The 
next move, in 1825, was to Exchange Place, and two 
years later it was moved to _ the Merchants' Exchange 
on Wall Street, between William and Pearl Streets. 
In 1835 the buildiDg was burned in the great fire, - and 
the post office was moved to the rotunda in the City 
Hall Park. The next change was in 1845, to the Middle 
Dutch Church, in Nassau Street, extendiDg from Cedar 
Street to Liberty Street. Thence it was moved in 
August, 1875, to the present building, erected for the 
purpose by the federal government. 

The buildiDg even now affords insufficient accommo
dation for the operations of the office. It contains too 
many colum ns, which are found to interfere with the 
work of transportation of heavy matter, etc. , and be
fore many years some relief will be necessary. A part 
of the building is occupied by federal court rooms and 
offices, which eventually may have to be established 
elsewhere. 

The New York office is now under the management 
of Mr. Cornelius Van Cott, New York pl)stmaster, and 
represents the highest grade of effiCiency in its many 
departments. Our thaDks are due to him and to Mr. 
J. Gayler, assistaDt postmaster, for courtesies re
ceived. Mr. Gayler is ODe of the oldest employes, hav
ing been in the service for thirty-five years, represent
ing the best priDciples of true civil service. 

The United States Post Office DepartmeDt way be 
considered as executing its work in two general di
visions, one the railway post office and the other the 
statioDary post offices. The work of the eDtire depart
meDt is executed in large and swall post offices through
out the country and in railroad -cars, its operations 
ramifyiDg all over the land. To acquire any CODcep
tion of · its proce88es it must be remembered that one 
division assists the other to the ut.most of its power, 
each playing into the other's hands. 

We illustrate in the present issue the work of the 
New York City Post Office. The working divisioDs of 
the office are as follows : The executive dIvision ; first 
di vision, financial acCOUDtS ; second division, mailiDg 
and distribution , third diviSion, city dehvery ; fourth 
division, registry ; and fifth diVIsion, money order. ID 
the city, besides the ceDtral office, there are eighteen 
braDch statioDs trIbutary to it, besides tweuty IIub 
stations at which wail matter 1s receIved but not de· 
livered. The branch stations both deliver and collect 
letters. 

Mail matter reaches the New York office through 
several chaDnels, iD BOrne cases with caDceled, 1n other 
cases with uncanceled stamps. The mail with UDcan
celed stamps comes to the office iD three ways. A part 
reaches it in bulk from large mailiDg firms. pUblication 
offices, etc. This IS delivered on Mal. Street, at the 
north side of the building. Large seales are provided 
on the platform for welghiDg it, and it is discharged 
through chutes, shown in Fig. 8, to the basement. A 
second BOurce is the letter and package drops in the 
main co�dors of the building, shown In Fig. 6. 
Another source is lamp-pOt!t boxes, whence it Ie taken 
by collectors attached to the office. 
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The first operation the letters have to undergo is Probably the wost complicated department is the 

termed " facing uP ; "  this mea.ns arranging them with New York City distribution. These letters have been 
their addressed sides all in the same direction and right separated from the general mail partly by the public 
side up. As fast as the letters fall into the post office mailiDg them i ll designated boxes in the post office, 
drops the clerks in charge thereof perform this work, partly by the collectors on reaching the office, and the 
one of whom thus engaged is shown in Fig. 2. He is a remainder at the 75 sepa.ration tables. At the New York 
veteran of the war, and hall but ODe arm, yet is fouDd City tables pigeon holes are provided open at front 
very efficient. As the collectors bring in·their collections and rear. They are arranged and marked to corre
they also face them up and divide them into two geDeral spoDd to the carriers' routes supplied from this office 
divisiOD8. ODe includes letters _ for city deli very, the and partly to the branch stations. For these the street 
other iDcludes out-going domestic and foreign letters. addre88 is the guide. The distributing clerk must at 
For this work 10Dg tables are provided, a.long one side ODce refer this address to the proper office iD whose 
of which the collectors arrange themselves for facing district the street is incl uded, or to the carrier's route 
up and separating their letters, while along the other on which it lies, aDd throw the letter into its proper 
side are stampiDg clerk.,,- Both carriers and clerks en- box. In some cases the odd and even numbers on a 
gaged iD these operatioDs are shown in Fig. 3. As fast . street will fa.ll to different divisions. At the same 
as the letters are faced up by the carriers they are time the clerk has to watch for all Dames of holders of 
placed on shelves over the center of the table, within lock boxes. '.rhese, even if directed to street addresses, 
easy reach of the stampiDg clerk. The letters from the go to the box belonging to their receiver. The clerk 
post office drops, already faced up, are handed also to therefore has to know the name of every box holder in 
these stamping clerks. the city, of whom at preseDt there are 8,000. 

The stamp with which the letters are marked is a The mail for foreign countries is distributed on the 
double ODe, containing a canceliDg device as well as same geDeral lines by being thrown IDto proper pigeon 
ODe for post-markiDg the date and hour. By means of holes. In this department there are 14 distribution 
these stamps at one blow two impressions are prod uced tables, each haviDg 29 boxes. 
upon the letter, one " killiDg," as it is called, the stamp, The weight of letters passing through the post office 
the other giviDg the time of its deposit. The letters, is watched. Those that seem too heavy are weighed, 
when beiDg stamped, are placed upon a thick sheet of in order that uDpaid postage may be collected upon 
India rubber. For " killiDg " the stamps on circulars, them. All such go to the mail iDspection and - ratiDg 
newspapers, and packages a special kind of stamp, made department, falliDg under the first division. 
of priDter's roller composition, without date is used. The The letters leave the office in pouches after separa. 
time in the letter staw

-
ps is changed every half hour tion aDd distribution for all districts except the car. 

by a special clerk who goes the rouDds periodically rier d istrict of the omce. They are removed from the 
makiDg the change, and, by registering impressions in pigeon holes, are tied in bundles, and each bundle is 
a book properly d ivided, keepiDg a record of changes labeled with the Dallle of the pigeon hole from which 
made. This precaution is taken in order that DO pos- its conteDts is removed. They have next to be 
sible doubt may exist as to the time at which a letter •• pouched. " For this purpose a large semicircular 
reaches the post omce-and is found particularly use- table is provided with a raDge of large sized pigeoD 
ful in cases where negligeDt messPDgers have failed to holes whose fioors are inclined dowDward in the rear. 
mail promptly letters intrusted to them for that pur- TheSe are marked with the names of railroads, cities, 
pose. etc. The packages of letters are thrown dexterously 

The separatiou of letters received at the New York into the proper compartmeDts, whose labeling does 
post omce drops is effected, to a certain extent, by the not correspond necessa.rily with that upon the pack· 
public, who mail them in outgoing domestic, New York ages. At the back of these inclined pigeon holes sacks 
City, aDd foreign countries delivery drops. This cor- may be attached by hooks to receive the bundles as 
responds to the first separation wade by the collectors. fast as thrown in, or the pigeon holes may be clof.led at 

Letters from other post offices, from branch stations the back aDd their COD tents removed from time to 
in the city, and from all parts of the world are received time. Both systems are �'llployed. The letters go out 
with stamps already killed. The date of receipt at in these pouches, BOrne to post offices, and some to 
New York is stamped UpOD this class of wail upon the be opened on the trains aDd sorted and separated and 
backs. -- It is termed backstamping. d iHtributed aloDg the route by the rail way post office 

Upon the main fioor in the central office, shown in employes. For city branch offices the pouchiDg is 
Fig. 4, are situated a number of tables, from which rise done in simple frames supportiDg the bags by the 
up cases of pigeon holes, each pigeon hole labeled. mouth as shown in Fig. 7. 
These are called the separation aDd distribution tables. To the mailing of newspapers a special depart ment, 
Most of these are used for dividing the mail addressed occupyiDg most of the basement of the building, is de

to different parts of the United States and Canada. voted. Here the papers 8nd circulars are received in 
The first operation is termed separation. There are 75 bulk i D  sacks, which come down inclined ch utes from 
separation tables, all duplicates of each other, each Mail Street, as shown in Fig. 8. The work done here 

provided with 90 pigeon holes. The titles of the pigeon in the separation and distribution compares close ly 

holes may be classified in three divisions. The first di- with what is  done on the floor above. There are ten 

vision includes boxes devQted to a special post omce ; separation tables, each with sixty-four d i visioDs or 

there are comparatively few. There are ten in the boxes. F ive distribution tables are supplied from a 

State of New Y ork, three iD Pennsylvania, three in limited number of the boxes of the separation tables. 

Ohio, and so on- The letters placed in these pigeon There is also one table specially provided for news 

holes are tied up in bundles and receive no further dis- dealers' packages. The work at a newspaper separa 

tribution within the office. The secoDd division in- tion table is illustrated i n  Fig. 5. As an example of 

cludes letters for (a) New York State in geDeral ; (b) the work done In this department it may be stated that 

New Jersey ; (c) PennsylvaDia ; (d) Maine, Musach u" 0 11 the New York table there are 576 distributions 

setts, Vermont ; (e) Connecticut, Rhode Island, New effected, on the New EnglaDd table 144 distributions, 
Hampshire. and Oanada ;  (f) Ohio, IDdiaDa, Illinoill, and lor the other three tables from 125 to 150. The 

TenDessee, Virginia, Texas. All of those meDtioned third aDd fourth class matter haDdled in this depart

under the second division ' have to be redistributed iD lllent is stamped with a special stamp. Matter .. eDt 

the office. The third divisioD includes remaining out from 1 A. M. to 10 A. M. is stamped with a figure 

States of the Union, aDd is distributed by the railway 1, from 10 A. M. to 7 P. M. with a figure 2, and from 

po�t office, after separation on these tables. Five dis- 3 P M. to 1 A. M. with the figure 3. It is placed OD 
tri bution tables receive the second of t.he divisioDs des- elevators, shown ill Fig. 1, and delivered to the mail 

igoated above from the separation tables. One table is wagoDs on Mail Street, north of the buiJdiDg. As the 

devoted to New York, another to New Jersey, another to elevator rises and descends it opens and closes auto

PeDnsylvania, aDother to the Eastern States and Can- matical l y a safety door coveriDg the orifice. 

ada, aDd one to the South and Western States, as j U8t ID the basement storage for sacks and pouches ill 

specified. Here the letters are stil l  further distributed. provided, as shown in Fig 9, where they are stored 

Some are placed in boxes, labeled with the names of away, labels cut off, and whence they are taken as reo 

post offices, to which they go directly. Other boxes quired. The repairs of sacks and pouches IS all exe
are marked with the name of the place followed by the cuted iD WashiDgton. 
letters " D and D. " ID these are placed letters intend ed Forbidden articles rm into two claMles--those pro

for direct mailing to that post omce, as well as to be dis- hibited by the Postal Union and those by the U ntted 

tributed therefrom as a local center. A third and very States laws. A large quantity of matter il! held back 
numerous class are marked with the names of railroads, 1;108 u nmailable every year, and the sender Dotified. 

and are distributed from the cars to post omce stations A nu mber of letters with undecipherable or mean

on the liDe of the roads by the railway post office ingless addresses are received. We gi ve some sample 

clerks. addresses : .. Your friend, Claus S. Anderson. P. S. I 

On the New York State table 392 of these distribu- think I will  go to bed. North America. " .. Shipped 

tlOns are made, and on the PenDsylvania and the Knocked Down. CaD be set up by any cabinet maker. 

New EnglaDd aDd CaDadian tables respectively 224, New York, Mexico. " . .  A Happy New Year. Thomas 

for New Jersey there are 126, and for the Southwest Souniel , Cuba."  " Mr. BrooklYD President St., New 

72 distributioDs. Were the clerks simply required to York, Umted State". " The first three represent a very 

refer the numerous post offices each to the box in- numerous class written from circulars or the endings 

cluding it, the feat would be a considerable one, but of letters by those ignoraDt of the language. If un· 

in additIon to this, changes are continually beiDg deciph"rable they are seDt to W�hingtoD, and oooa
made, owing to new railroad arraDgementll, which sionally some are i nterpreted there. 

bring post offices inte. other boxes, and the clerk has Some statistics of an approximate year's business, 

to keep a.ecurate watch ot ali such changes. will be of interest. �uch would. inchld,� ab(!\lt 216, 
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000,000 letters, postal cards, and newspapers delivered an endless belt continually tending to draw the letters 
by carriers, 350,000,000 collected in the city from al l  on. A curved wall deflects them, one a little in advance 
sources, 34,OOO, OOO letters forwarded to foreign countries, of the other. They first pass between two feed rolls, 
and over 25, 000,000 received from the same. O ver half carried by vertical spindles, actuated by the driving 
a mill ion of  letters are misdirected annually ,  and of pul leys, E and F. These pulleys are connected by an 
tilese about 86 per cent are forward ed to their correct endless belt, and one is m uch larger than the other. 
destination. The dead letter office at Wash i ngton , This introd uces the feature of differential feeding which 
D. C. , receives about one million piecel! of mail  matter. d ist i ngu ishes the machine. The roller actuated by the 
In a working day, on the average in round num bers, s lllal l p ulley, F, travels at comparatively high speed 
620, 000 letters, weighing 1 6 , 000 pOllDds, are d isposed of, i l l  t h e  posith'e direction, tending to feed the letters 
i u  addition to 10, 000 sacks of se'lolld ,  t h i l'd ,  and fourth forward . The roller act.uated by the large p ulley, E, 
"'ass matter. The w hole representl! 500. 000 pounds. rotates in the n egative direction, tending to push the 
'fhe carriers dispose daily of  about 8, 000 pounds of let- en velopes back. The distance apart and pl'essure ex
ters and pORtal cards. In the year 1889, 200, 000,000 erted by the8e rollers u pon the en velopes between 
pounds of mail were hand led in the office. The regis- them is adj ustable, and all  the letters, except one or 
tered letter de par tment forwarded d uring 1889 nearl y .  two, are held back by the d i fferential or negative 
three mi l l ions of dol lars as gold coin in bulk. roller. 

. . . .  ., 
NEW LETTER STAMPING MACHINE. 

The Hey and Dolph i n  l etter stam ping machine is 
now in full  operat ion in the New YQrk post office. 
It was put there on trial , seven months ago, by author
ity of the Postmaster·General. The post office offi
cials here are greatl y  pleased with it, and Postmastel' 
Van Cott hatl made a very favorable report of its meri ts 
to the W ashington authori-
ties. 

The machine combines 
the merits of great speed, 
effective cancellation, u n i
form and 1 e g i b I e post
marking, and an accurate 
registry of the n u m ber of 
letters and postal cards 
o p e r a t e d  upon. It  is 
claimed that it will cancel,  
postmark , cou n t  and stack 
the letters and postal cards 
at the rate of 30,000 per 
hour. On November 2, it 
c a n  c e l e d ,  postmarked, 
counted, and stacked 187, · 
980 letters in the course of 
t welve hou rs, and it has 
d isposed of 3,000 postal 
cards in 4 min utes and 50 
seconds. It has canceled , 
postmarked, counted , and 
stacked 24,000 postal card", 
within an hour. In two 
hours and two m inutes it 
c a n  c e l e d ,  postmarked, 
counted and stacked 46,480 
letters and postal cards, of 
which 21,000 were letters. 
Of course this  record would 
have reached higher fig
ures but for th e id le  in ter
vals wh ich occurred to the 
machine owing to the fail
ure of the supply of l etters. 

It  is this  great capacity 
for speed that gi ves to the 
machine its p r i n c  i p a I 
value. 

In this way the first separation is  effected , and t wo, 
or at the most t h ree, letters go forward . Another set 
of d i fferential feeding rolls have next to be passed, 
which, ho wever, are set m uch closer to each oth er. 
They work on the same principle. The negat ive 
rollers are seen at D D, while the d riving pul leys with 
connecting belt are shown u pon the top of the frame. 
These only permit one letter to go through, the rollers, 

� . .  

( JANUARY 25,  1 890. 
The machine is driven by a one·quarter hor8e power 

electric motor, but can be run by foot power like a 
printing press. Oile very val uable feature of the ma
chine is the dearness with wh-ich the date is printed 
upon the envelope. The hand stamp im print inevita
bly lacks clearness, but in the machine we are describ
ing the impression is produced with the distinctness of 
printing. The clerk in attendance watches for en
velopes which have the stamp upon the wrong corner, 
or that have a nu mber of stam ps on them, and by 
feeding them u pon other than the top edge secures the 
canceling of the stam ps. The feed rollers are held to 
thei r places by elastic bearings, and el ast.ic coiled 
spring belts are used for driving them. Thus the rol lE:rs 
can be pulled apart to a considerable extent, and there 
is no danger of the attendant getting his fingers caught 
or being inj ured in any way. 

.. , . ,  .. 
A. Formida ble Old Dragon. 

In a paper read last N ovem ber, before the Na

tional Academy of Sciences, Prof. O. C. Marsh de
scribes the skull of the gigan tic Ceratopsidlll, the 
remains of which are found in the Rocky Mountains. 

The geological horizon of these strange rept i les is  a 
distinct one in the upper Cretaceoutl, and has n o w  

been traced nearly eight 
hundred m i les along the 
eastern flank of the Rocky 
Mountains. I t  is marked 
almost every where by re
mains of these reptiles, 
and hence the strata con
taining them may be called 
the Ceratops beds. 

The skull of T1'icemtops, 
the best known genus of 
the family, has Illany re
markable features. First 
of all, its size, in the larg
est individuals" e x c e e d s  
that of any land animal, 
living or extinct, hitherto 
discovered, and is onl y  sur
passed by that of some of 
the Cetaceans. The skull, 
the type of the species, is 
that or, a comparatively 
young animal, but is about 
six feet in length. 'l'he 
ty pe of Triceratops horri
dus was fully adult, and 
probably an old individu 
al. The skull, when oom · 
plete, must have been over 
eight feet in length. Two 
other skulls, both nearly 
perfect, now under exam
ination by the writer, fully 
equal in bulk the t wo al
ready described, and other 
si milar specimens from the 
s a m  e horizon maintai n 
equal average dimensions. 

Another striking feature 

The work of canceling 
and postmarking letters as 
done by the old fashioned 
hand stamp is the chief 
hinderance to a quick and 
satisfactory postal service 
in  cities. It sometimes 
happens that letters and 

NEW LETTER STAMPING MACHINE IN USE AT THE NEW YORK POST OFFICE. 

. in the skull of this genus 
is its arm atu re. This con
sisted of a sharp cutting 
beak in front, a strong horn 
on the nose, a pair of very 
large pointed horns on the 
top of the head, and a row 
of sharp projections around 

postal cards are deposited i n  the post office in such great I D D, holding back any other. Under the action of two 
quantities j ust before the closing of the mail that the positive feed rolls, one of which is shown at B, the 
clerks are unable to cancel and postmark them in time, letters are fed forward . An ink font, A, and inking 
and conseq uently a portion of them must necessarily rol lers, C C, are seim m the front of the mach i ne. 
be detained over until a later mail than the one for Back of these is a feed roller. Working in unison 
which they were posted. Fast mail trains an d  fai th- with i t, and practically forming a conti nuation down
ful letter carriers are of n o  avail for letters detained ward of this rol ler, is a rotating die. 'fhe roller, B, 
over because insufficient time has been allowed the acts as a pressure rol ler, forcin g  the letter against this 
post office officials to cancel and postmark them. 1 rotating d ie, which can celt; the stamp by horizontal 

The govE:rnment has been long in  n eed of m achin ery l i nes which extend across its face, and next i mprints 
having great speed for doing this work, and the im- the dat.e u pon the face of the stamp. Trip m echanism 
portance to the public of i ts introduction at this time is  prov i ded , actuated by each letter as it comes for
can not be overesti mated. By placing the necessary ward, by which the die is released from a detent and 
n u m

.
ber of machines ID each post office th

.
e officials Will i' i s

. 
clutched to the rol ler allud

.
ed to. It

. 
th us rotates 

be gI ven absol ute control over the q uan tIty of work to With It, and prod uces the deSIred im prmt upon the 
be done in a given time, and no letter need be detained en velope. As the letter passes out, the clutch is re
for a later mail than the one for which it was posted. leased, leaving the die  loose, and at the same time a 

The machine is compact, and condenses itR numerous stop mechanism is operated, locking the die in a posi
functions and great capacity withi n  very limited di- tion so that it  cannot print. The next envelope that 
mensions. It comprises a receptacle or hopper, a com- comes along releases the stop, throws on the cl utch, FlO 
bi ned feed and separator, a counter, a printing device, that the die rotates sufficiently to produce its imprint 
and a stacker. upon the envelope, and is immediately unclutched and 

The operations are wholly automatic. Letters of in- locked. Tbe envelopes then pass on to a stacking 
d iscriminate sizes are placed in the receptacle, and are table, where they drop down before fingers carried by 
immediately carried forward to the feed and 8eparator, a rotating shaft that continually feed them forwlj.rd 
which feed the letters forward wita great rapidity, against a board placed at any position desire". A 
while preventing the passage of more than one letter register, H. indicates the number of letters which 
at a time. have been canceleJ, and is one of the most conve-

The letters are placed npon their edges in a species nient accessories of the machine. The date and ho�r 
of Itorizontal hopper, whose under surface iii formed by in the die are changed by hand. 

the margin of the poste
rior crest. All these bad a horny covering of great 
strength and power. For offense or defense, they 
formed together an armor for the head as com plete as 
any known. This armature dominated the skull, 
and in a great measure determined its form and 
structure. 

The skull itself is wedge-shaped in form, especially 
when seen from above. The facial portion is " ery 
narrow, and m uch prol onged in  front. In the fron tal 
region, the skull is m assi ve, and greatly strengthened 
to support the large alld lofty horn cores which formed 
the central feature of the armature. The h uge, ex
panded parietal crest, which overshad owed the back 
of the skull and neck, was evidently of secondary 
growth, a practical necessity for the attachment of the 
powerful ligawents and muscles that sup ported the 
head. 

. , . ,  . 

THE N01·thwestern Railroader learns that a large 
railroad com pany has the plans for a three-story 
freight house in Chicago, nearly 300 feet long, and will 
run cars on a track and by hydraulic lifts raise it to 
the second story and then run a second series of cars on 
seeond track and raise that to second story. Ter�llinal 
ground is certainly getting val uable, and railroad man· 
agel" will watch with interellt to Ii� three trains \!Iehag 
loaded or unloaded at one time into a freight houle 
from the same side. If the plan proves feasible a great 
saving of ground rent will b9 rendwed to all railroad� 
�rminating iJl iarKe citi�. 
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LABORS OF TlIE "1nERNA

T I O N A L  B U R E A U  O F  

WEIGHTS AND MEASURES. 
The first meeting of the 

General Meter Conference 
was held at the pavilion of 
Bret.euil (St. Olond Park), 
from the 24th to the 28th of 
September, 1889. The mission 
of this conference was to 
sanction the labors of the 
International B u r  e a u of 
Weights and Measures, and 
to receive the metrical proto
types designed for the sub· 
scribing States of the meter 
convention. It consisted of  
the I nternational Com m i ttee 
of Weights and Measures, of 
the French section of the 
Meter Com mission, and of 
the diplomatic or scientific 
delegates of the States rep
resented in the reunions of 
1872. The president of the 
Academy of Sciences was the 
president of it de jure. The 
Minister of Foreign Affairs, 
desirous of showing the great 
interest that the government 
took in this conference, open-
ed the first session himself. 

We shall say but little of the conference itself, of 
which we might �ive a pretty accurate idea by merely 
reproducing the speeches that WAre delivered. It 
was at the second session that the prototypes re
ceived their official sanction, and were distributed 
by lot among all the States. The international 
meter and kilogramme, so exact copies of those of the 
Archives that it is im possible to detect the direction of 
their errors, were placed i n  a strong box, situated in a 
deep cellar closed by three locks, whose keys were re
spectively in the hands of the director of the bureau, 
of the president of the committee, and of the guardian
general of the Archives. The extraction of thesil stand
ards by an officer of the International Bureau was, 
therefore, subordinated to the au thorization of the In
ternational Committee and the French government. It 
could take place only in the presence of the deposi
taries of the various keys. These precautions, which 
at first sight seem to be a l ittle excessive, were neces
sary in order to give all the States the absolute guaran
tee that the fundamental tltandards of the metrical sys
tem should run no danger of being injured by ill-d is
posed or careless persons. 

As we have said, the mission of the conference was 
to sanction the labors relative to the new prototypes of 
thll metric system. We propose to pass these vario us 
labors rapidly in review. 

It will be rememb'lred that the Meter Com mission, 
renou ncing the primitive and theoretic definition of 
standards, decided simply to copy the meter and kilo
gramme of the Archives in their present state. The 
problem was, therefore, reduced to the making of these 
copies, then to the getting up of immutable standards 
for the States, and to the determining of their exact 
value. 

Ititnfif i c  �mttl, .aU. 

Fig. 4.-UNIVERSAL COMPARING MACHINE. 

57 
(the latter in the proportion 
of 10 per cent). This metal is 
extremely hard ; its resistance 
verges on tha.t of steel, and its 
temperature of fusion is that 
of dazzling white (according 
to M"r. Violle, 1,775· for plati
num and 1,950· for iridium). 

The metal necessary for the 
cODstruction of the metrical 
standards was ordered frolll 
Messrs. Johnson, Matthey & 
Co. , of London, who, after 
long researches, succeeded in 
purifying it. 'j'he difficulties 
of separating the last trll.ces 
of rhodium and iron from the 
iridium were, says Mr. Mat
they, almost insurmounta
ble. It took no less than 
eleven consecutive analyses, 
the result of which was uot 
declared satisfactory till Oct· 
ober 18, 1885. 

The hardness of the metal, 
which is an important qua
lity for the construction of 
standards, r e n d  e r e  d the 
manufacture of them par
ticularly difficult ; it was 
necessary, from the lessons of 
experience, to modify the 

The selection of the metal was a subject of profound tools em ployed for planing metals. Finally, after 
discussion. The material for the m eters and kilo- numerous experi ments, the first rule w as delivered in 
grammes had to be very hard and unchangeable with April, ] 886. 
ti me, not attackable by atmospheric agents and by The rules have the form shown in Fig. 1. This form, 
ordinary chemical agents, and very refractory, in order I which is odd, at first sight, has been so calculated by 

Mr. Tresca that the distance of the divisions limiting 

n 

8 

\ 
3 

the meter and engraved u pon the surface, A, are inde· 
pendent of the support of the rule. Fig. 2, in which the 
flexions are purposely exaggerated, shows that the 
u pper surface of a rule elongates or contracts according 
as it is supported at the center or at the ends. The 
m edian line, called the surface of neutral fibers, re
mains sensibly invariable. The X-shaped standard has 
been so calculated, moreover, as to effect as much Rav
ing as possible in the very costly material. 

Most of the old standards of precision are very deli
cate and can be h andled only with tq.e greatest care, if 
it be desired to prevent permanent distortions ; the new 
ones, on the contrary, are exceedingly, strong, and are 
capable of u ndergoing shocks without danger. Ac
curate experiments have shown that a weight of forty 
kilogrammes can be suspended from the middle of an 
X-shaped m eter without permanently m odifying it. 

The rules, delivered in a crude state by Messrs. J6hn
son, Matthey &; Co. , were finished and cut to the length 
of 102 centimetel's by Messr�. Brunner Bros. , of Paris. 

Fig. I-STANDARD METER. 
RULES. Fig. 3. -DEVICE 
METER. 

Then they were polished and engraved at the Con
servatoire des Arts et Metiers. A beginning was made 

Fig. 2.-FLEXION OF THE by polishing a space near each extremity, and then the 
FOR GRADUATING THE 

to resist even the temperatures that might accidentally 
occllr in the fire of a laboratory. 

The important labors
-
of H. Sainte-C laire Devi l l e  led 

to the adoption of an alloy of platinuUl aud iridium 

rule was placed in a hori�ontal comparing apparatus, 
where it recei ved the two lines defining the meter, and 
each accompanied with two other lines at half a milli
meter from the central l ine. Thus there was o btained , 
at the same time with the metric stan dard, the m icro· 
m etric standard, under the form of two mill imeters . 

A NOVELTY IN TRAMWA Y PRACTICE.-[See page 58.] 
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A brief description of this mode of engraving will 784, to which must be added nearly 400 series for the 
doubtless interest some of our readers. measurements of the expansions. As each series com-

Upon a board, B (Fig. 3), it! placed the model rule, I, prised 6 measurements of one rule and 5 of the other, 
and the rule to be engraved, H. The apparatus hav- we reach the very re!;lpectable n u mber of about 13,000 
ing been adjusted, the first line of the rule, I, is' brought measurements. This required an uninterrupted labor 
under the microscope, M. 'l'hen, by a proper move- of two years. 
ment of the diamond graver, a line is marked upon The measurements were made independently by 
the rule, H. The board is then shifted parallel with several observers and by means of various apparatus. 
the axis of the rules, until the second line of the rule Their variations therefore give a good criterion for the 
occupies in the microscope exactly the posi tion in accuracy of the same. They also indicate the limit 
which the first was found ; then a new line is engraved that it is now possible to obtain. A profound study 
upon H, and so on. The entire engraving is done w ith- leads to the admission that the errors of the equations 
out the operator seeing his work ; it  is not until he has scarcely exceed 0 '2# (two ten-thousandths of a milli
finished it that he can examine it. The least defect meter) for the rules, and are certainly less than 0'01 mg. , 
necessitates the entire work being begun over again, for the kilogrammes. The accuracy of the weighings, 
for, in view of the precision that it· is necessary to ex- greater than one hund red thousandth, or to a magni
pect, it is impossible to mend an interrupted division. tude corresponding to 10 centimeters upon the ter
This difficult work, performed by Mr. Gustave Tresca, restrial quadrant, is the greatest of all that can be 
has succeeded in an unexpected manner ; one of the obtained in physical measurements.-La Nature. 
first meters engraved, compared with the standards at .. , • I .. 
the International Bureau, served as a type for the rest A NOVELTY IN TRAMWAY PRACTICE. 
of the operations. Now, among the thirty meters We illustrate a n ovelty in tramway practice, taken 
thus en�raved, there is none whose equation reaches from the railroad operated in the beautiful town of 
3# (three thousandths of a millimeter), and the mean Ontario, San Bernardino Con nty, Cal. The railway 
of all is exactly equal to the International meter ; passes through the middle of Euclid Avenue, a broad 
whence we conclude that there was no systematic error and beautiful street, bordered with orange and lemon 
in the instru ments. trees. The avenue is some 6� miles in length, with 

We shall not expatiate upon the manufacture and heavy grades as it approaches the hills. 
adjusting of the kilogram mes, which presented dim- The car is drawn up hill and over the levels by a pair 
culties of another nature, and not so great. The of mules, but in going down grades the m ules ride and 
iridium-platinum cylinders that served for this were the car moves by gravity, as shown in our engraving. 
strongly compressed in a powerful apparatus in order A platform with folding sides is provided , which is 
that all the small internal cavities might be crushed . supported near one end upon a pair of wheels. The 
The movement of the density shows the continuity opposite end of the platform is supported on the car. 
and, within certain limits, the purity of the metal. When the mules are the tractive power the sides of the 

While awaitinf: the delivery of the standard@, the platform are folded do wn and the whole rolls back Ull
Bureau occupied itself with the elaboration and im- der the bottom of the car, where it remains and is 
provements of the methods of com parison. The first drawn along the track with the car. The wheels on 
apparatus, which were quite imperfect, were partially which the platform is carried are of small diameter, 
replaced with those which have already been des- and near them is a brake bearing directly on the rail 
cribed ; and others completed the collection. when applied by the conductor. 

A long series of comparisons had put the Bureau in On down grades the platform or truck is drawn out 
possession of provisional standards of the meter and from beneath the car, the sides are raised, and the 
kilogramme, whose equations with respect to the stan- guard rails, etc. , are adj usted. The mules are driven 
dards of the archives were exactly known. But it was upon the platform, the gates are closed, and al l is read y 
still necessary to determine a certain number of copies for the descent. The mules quietly stand, well fenced 
for the labors of the Bureau, to measure their expan- in, while the car rapidly runs down the grade. 
sion, and to get up standards of the subdivisions of the We are i.ndebted to Mr. E. P. Slater, of Ontario, Cal . ,  
meter and kilogram me.  On this subject a few words for photographs from which our illustration h{l,s been 
of explanation may not. prove am iss. To speak only of prepared. 
the measurements of length (the same reasonings and • ' e  , • 
nearl y the same processes are applicable to the masses). Hornlrnan'l!I lUu.eurn. 

we may say that although there exists in the world We have just had the privilege of being conducted 
one meter exact by definition, it cannot be pretended by Mr. Horniman over his unique collection of curi
that we have a perfectly accurate single decimeter, osities. Mr. Horniman's museum is probably the most 
centimeter, or mill imeter. Remaining within the com plete, if not the largest, of any private museum in 
limits of practice, we can assert that, in a well divided the country, and is the result of thirty years collecting 
mt'ter, there are but very few millimeters whose error at considerable expense and diligence by the owner. 
is less than the limit of the errors of observation. But by far the most extensive and complete section 

If we desire to find the error of a millimeter, we of the IlJ USellm is devoted to specimens of beetles and 
begin by comparing the divided meter with the meter buttertiies (Coleoptera and Lepidoptera), of which there 
exact by definition. After�ard , on com paring the are over 12,000 specimens, in 500 drawers, and South 
decimeters with each other, we ascertain the excess of America is in this section exhaustively illustrated. 
each of them over their  mean, and, consequently, the South America is particularly celebrated, not only 
error of each separate decimeter. Afterward, by an for the abundance but also for the surpassing beauty 
analogous process, we pass from decimeters to cen ti- of its insect fauna, among which may be mentioned the 
meters, and from centimeters to millimeters. This huge silk-producing moths of Brazil. belonging to the 
operation, which we are descri bing in a few words, genus Attacus (allied to the Indian Atlas m oth) and 
takes nearly a year of assiduous work. It may be done Polythysania ; the hummingbird moths, Calliomi.na, 
by means of an instrument called a universal compar- Enyo. etc. , also the true hawk moths, Choorocamp, 
ing machine-called universal because it permits of Pachylia, Philampelas, and other genera common in 
measuring all the lenllths between certain li mits, while Panama and Colombia. Castina endesmia from C hili, 
most comparing . apparatus are designed solely for and others belonging to the same genus from Brazil, 
measuring definite lellgths, generally one meter or Colombia, and the upper Amazon, are al most unique 
several meters. among mo ths by having clubbed antenme or horns, 

The universal comparing machine (Fig. 4) consists which is generally considered to be the distinguishing 
essentially of t wo microscopes, M. movable upon a appendage of a buttertiy, but th is is an exception to 
very massive cast iron bridge, A, supported by stone the rule. 
pillars, P. The rules are placed u pon two supports, B, In the Thrysana (night-tiying moths) is found one 
capable of being moved in all directions. whose spread of wing is nearly el even Inches. This is 

The testll can be made by different processes. Thp found in Brazil. The beetles from Brazil alone are 
simplest consists in fixing the two microscopes upon legion, from the lovely longicorn or long-horned bee
the bridge at an invariable distance, say of 1-10 m., ties, Psalidognathus, whose beauty can .Jnl  y be com
for example, and in making all the decimeters of the pared to monstrous jewels, to the little CI .riOUS Cos
rule pass successively in their field. The two micro- m isoma, with tufted legs and horns. Brazil also pro
scopes thus form an optical compass by D}eans of which duces the wonderful beetle, Dynastor, Hercules (an old 
each decimeter is measured separately. world name for a new world insect), the back or thorax 

We shall speak further along of the various other of which in the m ales is lengthened out into a horn or 
labors undertaken by the Bureau. For the present, spear about four inches long, underneath which is 
we wish to terminate what concerns the study of the I another attached to the head and movable, the two 
prototype standards designed for the subscribing forming a weapon resembling the claw of a lobster. 
States. Here again we shall speak only of the meters, I Then there are the Diamond beetles, so called from 
of which thi rty have been delivered. For the kilo- their exceeding brilliancy ; in fact, Brazil, Nicaragua, 
grammes, forty in number, the principle of the Paiaama, Chili , and the other countries in South 
methods of comparison was exactly the same. America all combine to produce such n umbers of 

The standards were designated by numbers, arranged species as are found in no other part of the globe. The 
upon horizontal and vertical lines. Each standard butterflies are as numerous. H. W. Bates, in his 
was then compared with all those of the sa.me horizon- .. Naturalist on the Amazons "-a charmingly written 
tal line and of the same vertical column. Each com- account of a charming country-speaking of Para, gives 
parison of two meters was made four times, by alter- the n umber of species of butterflies that may be found 
nately placing one end of each of the rules to the right within an hour's wa& of that place as 700. The total 
and left of the observer. number found in the British Islands does not exceed 

The seriell of comparisoDs of the meters Dumbered 66, and in the whole of Europe less than 400. Beauti-
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tUI Heliconias throng the paths in the woods, while the 
gorgeous metallic blue Morphas soar aloft, scores of 
feet high, in the bright sunshine, the retiections of 
whose iridescent wings may be seen afar off-some say 
a mile-and the hummingbirds add to this scene of en
chantment. 

The museum is open to the public, on Wednesday 
and Saturday afternoons, by cards of admission to be 
had from Mr . .  K D. Watkins, the genial cu rator, 100 
London Road, Forest Hill ; and Mr. Horniman permits 
also natural science classes, or parties interested in the 
works of nature and art, to go over the museum under 
the charge of the curator. It is, however, necessary to 
arrange beforehand, in order that a convenient time 
may be appointed for the visit. South American visi
tors, and those from India, would be peculiarly inter· 
ested in the collection, as the fauna of those continents 
is so well represented.-Chemical T1'ade Journal. 

DECISIONS RELATING TO PATENT CASES. 

Suprelne Court oC 'he U ol&ed S'a'e •• 
WATSON 'VS. THE CINCINNATI, INDIANAPOLIS, ST. 

LOUIS & CHICAGO RAILWAY COMPANY. 

Letters Patent No. 203, 226, granted to Chauncey R. 
Watson , April 30, 1878, for improvement in grain car 
doors, Held to be void for want of patentable novelty 
if construed to consist of the combination, in a 
freight car having an outside rigid door, of an inner 
tiexiele sliding grain door. 

Where the complainant's door was carried on rods 
and Rtaples and the defendant's door moved in grooves, 
Held that even if there was no material difference be
tween the doors of complainant and defendan t, re
spectively, there was no infringement, for complainant 
had in effect disclaimed defendant's door. 

A patentee will not be permitted to say that certain 
specified elements of h is combination claim are not es
sential to the com bination . 

An alleged com bination which consists in a mere ag
gregation of parts, each to perform its separate and in
dependent function SUbstantially in the same manner 
as before combination with the other and without con
tributing to a new and combined result, is not pat
entable. 

Trade Ma1·ks. 

8uperlor Cour& oC Cloclooa&I-8&a&e oC Ohio. 

HOEB et al. 'Os. BISHOP et al. 
A small metallic frame containing a portrait fastened 

to a pin, so as to be used as a personal ornament, does 
not constitute a valid trade mark when so attached to 
and sold with a cigar as to be readily detached and 
used separately in the manner indicated. 

An article having a distinct commercial value of its 
own cannot be made a trade mark for another article 
by bt'ing attached to and sold with it. 

Where it is charged that the defendant has imitated 
the packages of the plaintiff for the purpose of impos
ing the goods of the former upon the public as those of 
the latter, not only must the fact of imitation be shown. 
but it must also appear that the imitation was made 
with jntent to impose upon the public as aforesaid, 
and such intention may be presumed from the fact of 
imitation, but the presumption is not conclusive, and 
may be overcome by facts showing that the imitation 
was for other and innocent purposes. 

.. , . , " 

.lapaoeee Lacquer. 

Mr. Romyn Hitchcock described recently to the 
Washington Chemical Society the manner in which 
Japanese lacquer and the beautiful Wakasa ware are 
prepared. Lacquer is obtained from a tree, Rhus 
Vernici/era, which grows throughout the main island 
of Japan, but is best around Kioto. The j uice, from 
which lacquer is obtained,  exudes from horizontal 
cuts in the bark, and is collected from May to October. 
It exudes slowly, and is collected with a pointed in
strument like a spoon, and transferred to a wooden 
receptacle. A dozen trees are cut in several places in 
rapid succession, and the juice collected from time to 
time. During the season each tree is visited about 
twenty times. As the sap first exudes it is a grayish 
white, thick or viscous fluid, which quickly turns to 
yellow, and afterward to black, when it is in contact 
with the air. It is strained through .a cotton cloth to 
free it from wood and dirt, being first thorou�hly 
stirred to make it of uniform consistency. A portion 
of the raw lacquer, usually about 16 lb., is then poured 
into a large circular vessel and vigorously stirred with 
a long-handled implement for five or six hours, while 
the heat of a small charcoal furnace is ingeniously 
thrown on the surface to evapora.te the water. Durillg 
the stirring certain ingredients may be added. Thus, 
iron is added to produce the fine black lacquer. In 
Tokio, a soluble saIt of Iron is used for this purpose ; in 
Osaka, a fine iron dust. The lacquer is then poured 
into a vessel to settle, and is afterward drawn off from 
the sediment. 

• • • • •  
THERE is a great increase in the consumption 01 

African teakwood, on account of its property of pre
serving from rust iro� or steel that IS in contact 
with it. 
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The Production oC PuDllce Stone. 

We often hear it remarked, and patticularly after an 
eruption of a volcano, that pumice stone ought then to 
be plentiful and cheap, as quantities must have been 
ejected during the volcanic disturbance. As a matter 
of fact, however, nonA of the white stone in general 
use is obtained from active volcanoes. It is true that 
Vesuvius has ejected pumice stone, for at the tilDe 
when Pompeii was destroyed large quantities fell over 
the doomed city, but that pumice appears to have been 
only of diminutive size, and is gray in color, and of 
the same inferior character as that found to the north 
of Naples. It is also probable that volcanoes situate in 
the southern seas emit pumice, for accounts arA pub
li shed now and again of vessels sailing through quan
tities stretching for miles upon the surface of the water. 
This, presumedly, is similar to that taken from the sea 
n ear the Italian shores. It is smal l in size, and in the 
form of pebbles, having been rounded by the action of 
the water. 

As already stated, we are not indebted to ejections 
from volcanoes for our supply of stone. It is  to actual 
deposits of the article discovered in one or two quar-

J'titufifi t �mttitIU. 
Some years ago it was almost the general custom to 

send the stone loose in the vessels to the Leghorn mer
chants, who sorted and packed it for shipment. This 
custom, however, has been altered, and by getting the 
stone sorted at the place of production, far better re
sults have been obtained than formerly. There is no 
doubt but there is now less good stone to be found than 
used to be the case. For one ton of good light stone a 
miner has to have lDany tons of inferior quality to dis
pose of, and now that prices have been so interfered 
with by the operations of the syndicate that has been 
formed to acquire the working of the principal por
tion of the mines from the municipality, it has become 
a question of paying a very high price for stone we 
could formerly obtain for far lesB than it now costs. 

.. . . 1 .  
THE FRENCH WAR SHIP " REDOUTABLE." 

The " Redoutable, " one of the ships in the French 
squadron of evolution at Toulon, was constructed in 
1876. She is built of iron and steel, 318 feet 2 inches 
long, and with 64 feet 8 inches breadth of beam, having 
a dIsplacement of 9,200 tons, and d rawing 25 feet 6 
inches water. Her engines are 6,071 indicated horse 

THE FRENCH IRONCLAD " REDOU TABLE." 

ters of t.he globe, the best of which is at present to be power, working twin screw propellers, and giving a 
found in the island of Lipari, situate in the Tyrrhe- speed of 14'66 knots an hour. The coal storage is 510 
nian Sea. The island is of no general interest, and is tons, suMcient for steaming 2,800 miles at 10 knots an 
scarcely visited at all by any but Ita.lians engaged in hour. The hull is protected by a belt of armor plate 
trading in its productions, such as currants, capers, 14 inches thick, and the central battery has 9 inch plate 
wine, and pumice. It is mountainous in character, . armor, with 15 inch backing. The guns in the central 
and consists of tuffs and la.vas and of highly siliceous battery are eight breech-loading 24 ton guns, with cali
volcanic products. The district where the stone is ber of 27 centimeters diameter, rifled ; and the barbette 
found is called Campo Bianco or Monte Petalo (1,500 guns are six 3 ton guns of 14 centiweters bore. She 
feet above the level of the sea). It is an interesting carries also twelve wachine guns and four torpedo 
ride there upward from the town. The views ob- tubes.-Illustrated London Dews. 
tained of land and sea during the ascent are very fine, - • • • .. 
and the effect produced by the first sight of the pumice TELEPHONES and speaki ng tubes are of greater an
deposit curious, for after riding a considerable distance, tiquity than most persons are aware. The speaking 
partly along precipitous paths, sufficiently dangerous tube is a contrivance mentioned in ancient writers, and 
to be interesting, and partly through vineyards and comes down to us or survives j ust as candles and oil 
over grassy plains, one almost suddenly comes upon a lamps have not been altogether superseded by gas and 
seemingly snow-clad narrow valley inclosed by hills, electricity. In 1667 Robert Hooke, of London, described 
also q uite white, and the whole glaringly bright on a how he transmitted sound by means of a wire to con
sunny day, such as can be experienced in this lIouth- siderable distances. Wheatstone described his " tele
ern latitude. Into these hills workmen are ceaselessly phone " in 1821, and in 1854 Ch. Bourseul said : " Sup
digging deep burrows, working within by candle light. pose a man speaks near a movable disk, sufficiently 
In their excavations they come across many lumps of pliable to lose none of the vibrations of the voice, that 
pumice stone, which are placed in baskets, subse- this disk alternately makes and breaks the currents 
quently being conveyed along the valley to the sea- from an electric battery, you may have at any distance 
shore, where small boats are loaded and sailed to the another disk which will simultaneously execute the 
seaport near by, w here the stone is sorted, packed, same vibrations. It is certain that in a more or less 
and shipped to distant parts either via Messina or distant future, speech will be transmitted by elec-
Leghorn. tricity." 
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pyorrh.a A.ITeolart •• 

This is an insidious disease which begins by a deposit 
of tartar upon the necks of the teeth and gradually 
creeps in, reaches the roots, clinging to the exterior 
thereof. The teeth become loose, painful, and extrac
tion is often deemed necessary. But some dentists are 
successful in effecting cures. Some treat the disease 
by introducing scraping instruments, thereby remov
ing as much of the tartar from the roots as they can j 
then injecting sulphuric acid or peroxide of hydrogen, 
followed by alkali and an antiseptic. At a recent 
meeting of the New Jersey State Dental Society, Dr. 
James Truman, in the course of some remarks upon 
the subject, said : 

" Does it originate from tartar ? Not if I understand 
it. When you take a patient in hand who states that 
in the morning when he brushes h is teeth the blood 
will ooze from the gum, you know what the condition 
is. Here and there a tooth will present a bright red 
line at the border line of the gum. The moment that it 
is touched blood will ooze from it, by the disturbance 
of the capillaries at that point. That is the begin
ning. And if you take it in hand at that stage, you 

can stop pyorrhrea alveolaris. It has nothing to do 
with tartar. It may come from constitutional disturb
ances ; it may come from some form of nephritis or a 
long siege of sickness. What then follows necessarily 
after this? Immediately succeeding we have a develop
ment of micro-organic life. When you place a rnbber 
dam, or a clamp, or ligatures upon teeth, you produce 
irritation, and the patient will complain. You take off 
the instrument, and you allow the patient to go away 
without any treatment whatever. In forty·eight hours 
there will be a development of micro-organisms, and 
pain will result, and irritation at the neck of the tooth, 
and if it i& not stopped at that time, it may go on until 
this pathological condition which we call pyorrhrea 
alveolaris appears. 

,. I hold that no dentist should put a rubber dam in 
the wouth, or a clamp on the teeth, or do anything of 
that kind liable to raise inflammation at the necks 
of the teeth, without applying an antiseptic. For this 
purpose I know nothing better than sulphate of qui
nia, mixed into a paste-not because it is the best 
germicide, but because it is more lasting than other 
agents. " 

.. . . . .. 

A PERMANENT and durable joint can, it is said, be 
made between rough cast iron surfaces by the use of 
mineral asbestos mixed with sufficient white lead to 
make a very stiff putty. This will resist any amount 
of heat, and is unatrected by steam or water. 
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RECENTLY PATENTED IlfVENTIONS. 

Railway Appliance •• 
CAR COUPLING.-J ohn Bender, Marion, 

Kansas. Combined with the drawhead is a coupling 
hook pI votally connected thereto, a weight arranged in 
connection with the hook. a jaw being pivotally con
nected to the drawhead and a plate mounted withlD a 
rccess in the jaw. and links by which the jaw and plate 
arc connected, with varions other novel features. 

Mechanical. 

N u'£ LOCK. -Isaac S. Hum bert, Staull

t Oil .  Va. Tbe bolt has an integral thread and the nut 
ha8 a transverse groove in its threaded portion, the 
hottom of the groove being curved, and in connection 
therewi th is used a transversely wedge-shaped and 
longi tudinally curved and tapered key having a 
hardened or steel body. a soft tip, to adapt it to cut the 
bolt thread and clasp in the nut groove. 

JOURNAL Box. - Ezra L. Post, New 
York City. This invention covers a bearing provided 
with a continnous serie8 of anti.friction rolls, a rol l ·  
holding attachment, a n d  radial anti-friction rolls, mak· 
ing a bearing designed to operate with a minimnm 
amount of frictlOD, and one in which the parts are so 
arranged that very httle friction will  be produced at 
times when the journal shaft is revolving and the bear
ing is subjected to side thrust. 

SAW SWAGING MACHINE . - Henry P. 
O'Connor and Antoine Leduc, Manistee, Mich. Tbis 
machine has two side disk. and a handle  between them, 
the latter fulcrumed on a shaft secured on a plate. the 
eonstruction being such that the tooth during swaging 
is engaged on all four sides, on the top and back by 
dies, and on its sides by flanges which limit the tooth 
point to the desired width. 

P U G  MILL ELEVATOR. - J awes H. 
Steele, Butte City, Mon. This is an elevator for con
veying mud to tbe mud mill of brick machines, the can· 
veyer slightly compressing the mud as it passes up 
from the hopper, and clearmg the mud of stones and 
other hara substances. 

CLAMPING DEVICE FOR SAW TABLES. 
-Joseph Balsley, Seymour, Ind. 'l'his I" a clamp 
designed to be instantly adjusted to any width of 
lumber, to hold it while being cut by the saw, the 
slotted saw table having a stationary edge lIange. in  
connection with I!rooved guideways, a stop with recessed 
base. a chain, with sprocket wheel, shaft. and hand 
lever. 

FEED DEVICE ))'OR O RE FURNACES . 
Albert C. Johnson, Wilmington, Del. The shell of the 
furnace has openings in its top and a hopper whose 
openings are out of alignment with those in the top of 
the shell, there being apertured gates between the shell 
and the hopper, and means for alternately reciprocating 
the gates, whereby t.he are may be fed regularly to the 
furnace and the supply cut off as soon as the furnace is 
stopped. 

D R  I L L  I N  G MACHINE . - William H. 
James, Pittston, Pa. Tbis machine has a rectangular 
frame with an opening in one of its end bartS, a sliding 
crossbead in which is swiveled a socket., an internally 
tbreaded guide ring and a threaded feed bar, with 
means for operating it, and other novel features, the 
machine being deSigned for boring out charl(e holes in 
rock, etc., while not being heavy or burdensome. 

POCKET BOOK. - Isaac Scheuer, New 
York City. This pocket book has a bag with pivoted 
jaws and a separate and independent bag suspended 
from its upper longitudinal edges within the first bag, 
lind having closed ends with folds extending above the 
)Iomts or pivot. of the jaws and closing the end spaces 
between them. 

CARPET FABRIC. - Joseph J a g g e r. 
Riften Glen, N. Y. This is a new arUcle of manufac
ture, comisting of a fabric havini: the usual warp 
threads binding the filling threads in place, and a third 
or middle warp thread for binding the filling thread 
carrying the pile down into place. 

HALTER, YOKE . AND BRIDLE. - Peter 
J. Krater, St. Mary's, Mo. This i s  a combination. 
device of hal ter and attachments, enabling one device 
to be nsed as a substantial ha!ter or as a guard to pre
vent an animal jumping or breaking a fence or injuring 
himself thereat, while allowing him to feed and water 
himself freely from or at the ground, being also adapted 
for nse as an open riding bridle or a blind driving 
bridle. 

CLOTHES LIN}4� PROP. -- Robert Mc·  
Alpine, Trenton. N. J. T h e  pole or prop consists o f  
t w o  pieces of wood of suitable length, one section 
being notched at !Utervals on one side and tbe other 
section being held by clip band. to slip on the notched 
section, in combination with a spring dog to which i s  
fixed a threaded stud and a nut. 

CLOTHES LINE SUPPOR'I'. -Joh n B. and 
Robert Johns. }<'indlay, Ohio. This support consists of 
a shank with a head beyond which there is a spiral 
section. the support to be driven into a post, and obviat· 
Ing all knotting of the l ine, while providing for the 
ready taking up of any slack. 

CLOTHES LINE. - Charles B a r  l o w, 
Cookshire, Quebec, Canada. This line has a metallic 
core, with a spirally wound wire covering turning freely 
on the core, in order to lesseu the possi bility of the 
clothes being cut or torn when blown to and fro in the 
wind. 

CLOTHES PIN. - Edward M. Watson , 
Jersey City, N. J. This pin is preferably made of one 
piece of metal wire, in the form of a head piece with 
three arm. projecting therefrom, so mllde that it 
may be used to fasten garments or fabrics to a line 
without danger of tearing the fabrics in npplying it. or 
by thclr being blown about by the wind. 

'citut ifi c �mtri,au. 
WASHING MACHINE.-J ohn S. Headen diagonally opposite corners, for cutting checks or. other 

and John T. Boswell, Pleasant Hill, Mo. This inven- billets of various sizes from check books or sheets. 
tion consists of a fixed corrugated or fiuted board and 
a second corrugated or fluted board adapted to slide on 
the first one, making an improved washboard which is 
simple and durable. 

Scow.-Williaw Osborn, Duluth, Minn. 
'rhis scow has compartments communicating with a 
suction pipe just below compartments in the bottom of 
tbe scow, valves connecting the compartments and 
pipe, which pipe is open at bot h ends, and communi· 
cating at one end with the water below the scow, to 
provide a simple and cheap way of unloading .and or 
any substance that will flow with its own gravity. 

AERATING MILK. - Aldis O. Morgan 
and Jerome B. Gates, Hermon, N. Y. Tbis invention 
covers an apparatus adapted to be readily fitted to a 
milk can, whereby a contillnouo supply of cool air may 
be passed through the milk for cooling it and driving 
off noxious volatile matters. 

CABINET 1!'ILE. - Joh n Muhlhauser, 
Rochester, N. Y. This casing baR rigid horizontal 
panels loo�ely mounted upon one another in the casing, 
lugs at their rear ends pivotally connecting the panels 
with the casing and being vertically movable therein, 
making a convenient receptacle for sheet music, papers, 
etc. 
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The charge fW Insertion under thUJ head is One Dollar 

a line]'or each insertion : about eight words to a tilU. 

Advertisement8 must be received at l'ubticarwn office 

as early as Thursday mOrtling to appew· in nexi iame. 

All  books, app., etc.,  cheap. School of Electricity, N .  Y.  
For Salt'-Patent N o.  315.598. Folding bracket .,·a l .  

When closed resembles handRowe raised pan el .  Pe rf�tt 
for churches and halls. o. E. Briggs, Bin�hamtu n .  N. Y ,  

Wanted-Volume 19, year 1881, United States Offic i a l  
Patent G azette. State price to J.  W .  E . ,  401 K Market  
St .. York . Pa. 

Sale�men can add to their incomes by selling o l l r  STEAM LIQUID HEATER. - John F. 
Bradford. Leetonia, Pa. This invention covers an im. 
provement especially intended for use in heating 
tannmg liquors, whereby the .degree to which the 
!Jq uor is heated may be automatically regnlated, the 
highest heat being obtained by su bjectillg all  the coil. 
of the l iquor pipe to the live steam, while by permitting 
the water of condensation to cover the coils to a greater 
or less extent, the degree of heat is lowered as the 
quantity of water is increased. 

J goods on commission . Commissions to on e salesman . . who devoted only one hour datly to our goods. aversJled 
Griffith, San Bernardino. Cal. Combined with a frame twenty-five dollars per montb for past three months . 
having rubber-lined upright8 aud a folding top, on Our goods have been on the market for twenty-one 
which a mosquito bar is secured with side flaps, are years. are well k n own, and are first class in every rc
weighted poc kets to hold the mosquito bar in position spect. Address U Commission/' care Scientific Arne rl

against the uprl�hts and on the 1I00r, with other novel can , New York. 

FOLDING BED SCREEN . - Joh n  

features, the screen being one which can be readily Wanted-Experienced mechanical draughtsman. Ad· 
folded up, and permitting of ready ingres8 to and egress dress. stati nJ,( ability and salary, Balto. Sugar Hef. Co., 
from the bed. South Baltimore. Md. 

WAVE MOTOR.-Robert B. Davy, San 
Diego. Cal. This invention prOVides a float or buoy 
fixed ill such a manner as to vibrate on the surface of 
the water within a limit of nmety degree8, in connection 
with SUItable mechanism to retain the float in position 
and u tilize the vibratory movements to convey a con
tinuous runDlng movement to a drive shaft located on 
shore. 

PAPER FEEDER. - George W. Crane 
and Harry Bradshaw, Topeka, Kansas. Rock shatts 
are journaled beneath an adjustable paper-carrylng 
table, with a rock shaft above the table from which 
elastic fingers are suspended, and connections between 
the shafts, with other novel features, making a device 
for feeding paper into a ruling machine, a perforator, 
or any machine to which paper is to be fed one sheet 
at a time from a pile. 

B R E E C H LOADING GUN. - James 
Jensen, Park Place, Ark. The tarrel of this gun has a 
projection arranged for engagement by a spring bolt, " 
catch holding the bolt In retracted position, a slide and 
catch being arranged in conuection therewitb, a thumb 
piece bemg carried by the slide; and a lever connected 
to the slide and to the bolt. providing for the seCllre 
locking of the barrel. when moved to firing position. 
for improving the action of the extractor, etc. 

BOOT OR SHOE VENTILATOR. - Peter 
Welander. San Francisco, Cal. This is a short tub'llar 
.hell of sheet metal having a lIange tnrned over out
wardly upon one end, and the opposite end closed by a 
perforated plate. making a ventilator which may be 
readily secured in place at any desired point upon a 
boot or shoe, and set in open or closed position, to 
afford thorough ventilation of the interior. 

TOE WEIGHT. - Elwood L. G r e g  g. 
Hoxie, Kansas. This wei�ht has a dovetail or nnder
cut groove, which a fastening bolt is formed to fit, 
having on its rear side a projection arranged to engage 
a cl ip, whereby the weight may be securely held to a 
horseshoe and conveniently applied to and removed 
therefrom. 

E X T E N S I B L E  TRES'l'LE. - Gustav 
Bognsch. of Vallecillo, Mexico, and August Zincke, of 
Llano. Texas, administrator of Robert J. Bognscb, 
deceas�d. ThiS trestle has a brace frame with parallel 
connected end bars having hook-shaped ends with set 
screws, and other novel features, making a strong and 
simple construction for a scaffolding for masons, 
carpenters, etc., which may be readily put to�ether and 
taken apart. 

. 

BIRD TRAP. -Benjamin Wal ton, Comp
ton, Cal. This is a spring trap 80 constructed tbat 
most of its parts may be entirely in the top part of a 
post or stake. but so arranged that when a crow or hawk 
or other birds alight on the post a spring-held catch will 
be released, and arms with serrated teeth will be closed 
over the top of the post, thus seizing the bird. 

SASH BALANCI<�. -John S. Headen and 
Coleman G. E'armer, Pleasant · Hill,  Mo. This is 
desil!ned to be a simple, ornamental and reliable device 
whereby the upper and lower sashes may be arranged to 
counterbalance each other, and be relatively adjusted in 
the window frame as desired. 

JUG HANDLE AND STOPPER. -Sirneon 
L. Bray, Evansville, Ind. This is a combination device, 
consisting of a stopper having a transverse hole through 
it, throngh which passes a handle extending to the sides 
of the jug, while a bail is connected to the jug and 
arranged eccentrically in the handle, whereby the 
month of the j ug may be closed by turning the bail 
handle.  
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We d€�ire to receive communications from those who 
contem plate patentin� any new method or material for 

the covering of steam pi pes. boilers or other heated sur· 
faces, and wi 11 pay for valuable suggestions. or unpatent

ed formula, if accepted, tending to i m prove the products 

of this class. now on the market. Addres�. B. C. D., P. 
O. Box 773. New York City. 

Machine tools, catalogue No. 47-B ; wood·working 
machinery, cataloll:ue No. 52-A ; steam power. catalogue 
No. 48. Larllest lines offered b y  any firm i n  this coun try. 

Send for bed-rock prices� stating exactly w bat you wan t . 
S. C. Forsaith Mach. Co., Manchester, N. H. 

Best Ice and Refrigerating Machines made by David 
Boy le, Chicago. Ill. 140 machines in satisfactory use. 

Guild & Garrison, Brooklyn, N. Y., manufacturc 
steam pumps. vacuum pumps, vacuum apparatus. air 

pumps, acid blowers. filter pre�s pumps, et c  .. 
For the latest improved diamond prospecting drills, 

address the M. C. Bulloek Mfll. Co., Chieal{o. III. 
Presses & Dies. Ferracute Mach. Co.,  Bridgeton, N . •  J 
The Holly Manufacturmg Co., of Lockport, N. Y.,  

will s t' n d  their pamphlet, describing water worke ma· 
chinery. and containing reports of tests, on application. 

Tuerk water motors at 12 Cortlandt St., �ew York. 
Screw machines, milling machines, and drill preB8e8� 

The Garvin Mach. Co.,  JJaight and Canal Sts., New York. 
Billings' Patent Breech·loading Single Barrel Shot· 

gun. Billings & Spencer Co .• Hartford, Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders . R. Dudgeon , 24 Columbia St., New York .  

Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city. 
Tight and Slack Barrel Machinery a "pecialty. Johll 

Greenwood '" Co ..  Rochester. N.Y. See illus. adv . •  p. 173. 

ar-Send for new and complete catalogue of Scientlfic 
and other Books for sale by Munn '" Co .. 361 Broadway. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 

Name. and Addre •• must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for ptl blication. 

Rerereneell to former articles or answers should 
give date of paper and pa�e or number of question. 

Inq ulrlell not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
80me answers require not a little research, and , 
though we endeavor to reply to all. either by letter 
or in this department, each must take his turn. 

Sp ecial Written I" form atlo .. on matters of 
personal rather than general interest �annot be 
expected without remuneration. 

Sclentltlc Amerlea .. S u p p l em e n '" referred 
to may be had at the office. Price 10 cents each. 

Hook. referred to promptly supplied on receipt of 
price. 

mI l neral. sent for examination should be distinctly 
marked or labeled. 

(1 742) A. M. H. asks : Please inform me HAY STACKER. - Daniel H. Talbot, 
Sioux City. Iowa. This IS a machine designed to be 
ordinarily operated by means of a team attached thereto 
for stacking hay, ensilage. etc., the machine bemg 
portable and capable of automatic elevation as the 
stack is formed, while it is designed to form a stack 
with but little manipulation or attendance on the part 
of the operator. 

12. An attractive dwelline: at New Dorp, Staten Island, wbat wili  take wood smoke from coach windows. A. 
N. Y., erected at a cost of $5,000. Plans and Wash w i th whiting and soap. 

CORSET CLASP. - Frank B. Converse, 
New York City. This clasp has a catch plate with a 
slot that IS narrow at one end and around the slot a 
depressed flange, the locking stud having a head 
rounded underneath and adapted to enter and engage 
the catch plate, making a clasp which may be readily 
fastened or unfastened even by a child. 

BOOOM BRUSH BRIDLE. - Joh n B. 

perspective. 
13. Engraving of the Corhin building, corner John 

Street and Broadway. New York city. built on a 
plot of ground 20 feet by 162 feet. 

14. A dwell ing at Chester Hill, Mt. Vernon, N. Y. 
Cost complete $5.800. Perspective elevation and 
floor plans. Arcbitect H.  S. Rapelye. of Mt. Ver
non, N. Y. 

15. A very attractive dwelling at Ludlow, N. Y.,  re
cently completed at a cost of $4,773 complete. 
Architect Benj.  Silliman, Yonkers, N. Y. Plans 
and perspective elevation. 

(1743) W. G. O. writes : What ingredi
ents arc looked for in sanitary water analysis?  What 
are the best and latest books on the subjecH A. 
Chlorine, ammonia, free and albuminoid organic matter. 
oxygen req uired to oxidize same. Hre tbe principal data 
sought for. We recommend MacDonald, .. Water 
AnalysIs," $�.75 : Wanklyn & Franklin, " Water Analy ·  
sis," $ 2 ;  a n d  Austen 's I �  Hand Book for Water Drink-

(1744) F. A. B . -The obj ect that you 
send is a gall. which has been produced upon some 
plant by the stmg of an insect. 

(1745) W. S. B. writes : 1. I want to at-Buten.chon, Portland, Oregon. Tbis bridle consists of 
an upper and lower wire loop connected together and 
each having an eye for the passage of the free end of 
the wire, making a cheap and efficient clamp for hold· 
ing the brush of a broom in form without stitching. 

WINDOW CLEANER. - George Pilson, 
Yonkers, N. Y. This device has a brush head w i t h  a 
bore in alignment with a bore in a hollow handle, a 

Architects.-The Henderson heaters.-Regenera- tach leather to �in without having to roughen the tm . 

tive gas lighting. i l Iustrated.-Filtering and pu ri . What can 1 use tor a cement or glue ? A. As a SImple 

fying water, ill ustrated.-Foot power mortising I preparatIOn nse a freshly made sol utIOn of gum traga

and tenoning, iIInstrated.-Architectural sheet canth. It  s?ould be abont as thick as butter. O:d , 

metal work. with two iIlustrations.-The Manbat- nary gi lle mixed With tanmc aCId and at once appl Ied , 

tan dumbwalter.-Hot water heating.-Aeademy or a �reparation made by soaking shellac m strong am

of Architecture and Building. mODla for ten days. may answer your purpose. 2. I 
have a lot of soluble gl ass with whicn I have m ixed 
shellac. What can I add to make it .ti l l  more adhesive 
to use as a cement for ordmary purposcs Y A. You can
not make it satisfactorily adhe.ive as a cement for gen-

16. Miscellaneous Contents : The hornbeam.-Tbe 
Peerless Brick Co.-The American Institute of 

receptacle with a series of apertures being secured to The Scientific American Architects and Builders 
the head, whereby a continuous .npply of water may Edition is issued monthly. $2.50 a year. Single copie., 
be fed to the cleaning surface of the implement. 25 cents. Forty large quarto pages, equal to abou t 

KNIFE CLEANER.-Joseph Thom pson, two hundred ordinary book pages : forming. prtictl· 

Decoto, Cal. This is a household implement, designed cally. a large and splendid MAGAZINE OF ARCHITEC· 

to be simple and inexpensive. for the cleaning of table TURE, richly adorned with elegant plates in colors and 

knives, the main object bemg to provide for the yield. with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and ing support of the polishing material and the delivery 'ed b' of it in such quantities as may be required. alII sn lects. 

. The Fnllness, Richness. Cheapness, and Convemence 
CHECK CUTTER. -Leonidas C. Pressley, 

I 
of this work have won for It the LARGEST CIRCULATION 

Brooklyn, N. Y ..  and William Lumbard, Wheatland, of any Architectnral publication in the world. Sold by 
Cal. This device has a base plate with a fixed right- all newsdealers. 
angled cutting edge, m combination with a right- M� & CO .. PuBLlSHERII, 

angled knife pivoted at the ends of the plate at 361 BroadwaJ, Ne .. York. 

erat use. 

(1 746) G. A. O. asks how to construct 
and connect a spark COil sO that with the proper gao 
fixtures he can hght three ga8 Jets, not at the same time, 
that IS, so that one can he lighted without I tgbHng the 
other two ? A. For cOlI ".e five pounds No. ·18 mallnet 
WIre wound around � bundle of Iron wires one inch 
thick and SIX inches long. From one end of the COl i 
carry three wires. from the other end carry one to the 

I battery. thence three wir�s, thus making two to each 
burner. Use a switch or key m each line. 
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J ANUARY 25. I�O.J 'cltutiflc �mtricatt. 
(1747) E. T. asks : What i s  the form 

and advantage of a bilge keel as differi ng from an 
ordinary keel, applied to a shIp? A ,  Bilge keel s, as 
their name impl ies, may be only a deep .trake along 
each side of a vessel at the bilge, or at the most 
prominent point in tJ!e curve from the main keel to the 
water line, for the purpose of preventing exces8i ve 
rolling m vessels havlllg high centers of gravity. They 
increase skin friction and have a retarding effect by 
their cnrved form of line, otherwise the only advantage 
is to lessen the draught of the vessel, by dispensing 
with the center keel.  They do not compensate for the 
loss of leeway in dispensmg with the main keel.  In 
tact, we can see no value in bilge keel except to pre
vent excessive rolling i n  overbalanced steamerE'. 

( 1748) F. K. asks : 1. What causes warm 
gusts of wind to come \ ... ·hen the air is quite cold, and 
eHpecially in the fall and spring j ust before a storm? 
A .  In the fall ,  owing to dry air and rapid radiations, 
great differences of temperature may occur within a 
small ares. ThuB wind may carry .warm air to a cool 
locality very quickly. W hen such sndden changes 
occur, t.he conditions are favorable to disturbances and 
storms. 2. How long will  the common iron road bridge 
last ? A. If taken care of, it w i l l  last many years. 
They have not ueen in u se Jomg enough to determine 
the factor of endurance. If neglected and left nn· 
painted and nnrepaired, they may very qnickly go to 
piecef'l.. 

(1749) M. H. D. asks the process of mak
i llg diamond ink for etching on glass. A. Mix sul phate 
of bllryta with hydrofluoric acid. 

(1750) J .  J. asks : What cement will set 
quickest and firmest cast on collodion I A .  Use a 
strong sol ution of col lodion for above purpose. 

(1751) J. L. asks : What num ber of wire 
is nsed to wind the magnets of an electric bell such as 
is commonly nsed l A. Use No. 24 wire. 

(1752) Frank asks : Would you inform 
me through the columns of your val nable paper how the 
\\-'hite ink is made, such as is used on col ored paper ? 
A. A solution of oxalic acid may be used on blue 
paper. Or a body ink may be made by rubbing up 
Chinese white with gnm arabic ",Bler. 

(1753) H. J. L. asks how to solidify 
paraffine oil. A. Sol ution of gl ue and emul sion of slip. 
pery elm bark have both been suggested as materials 
to mix with oil for producing a species of gelatmiz
ing or sol id ifying. 

( 1 754) A. V. F. asks : 1. How much hy
drogen gas will  an ordinary 1 volt  average size battery 
set free in twenty-fonT hours ? A. None on closed cir
cui t,  as the voltage is too low to decompose water. 2. 
Is there any way of electro·plating other art.icles besides 
metallic ones? A .  Several ways are practiced. The 
simplest is to thoroughly coat the object with plum
bago. A l ittle fine i ror. powder may. with advantage. 
be dnsted over the object. after applying the plumbago. 
if it is to be copper-plated. 

( 1 755) A. H. R. asks : 1. How can I mag-

have never seen auything in yonr paper, and that sub
ject is Su bmarine Boats. Will you kindly tel l yonr 
l eaders something abont this ? A. See SCIENT[FIC 

AMERICAN SUPPLEMENT. Nos. 218 and aw, for ill nstrat· 
ed description of submarine torpedo boats, and many 
others under the head. H Torpedo Boats." ill onr cata
logue. Our hterature on this subject is very full in the 
SUPPLEMENT. 

(1763) D. H. D. asks what is used on 
moulds in casti ng lead to make casting smooth and 
bright. A. Moulds for casting lead are made of iron 
or brass, or else of sand. Pure lead does not run 
smooth and bright when cast. By adding a l ittle tm, 
tin and antimony, or tin. antimony and bismuth, a 
free.rnnning alloy can be made that will make smooth, 
bright castings. 

( 1 764) J. M. asks : Will you kindly in
form me as to th� best way of raising water from a 
rapid river to irrigate level bench land about 20 to 30 
feet above the river? A. In a rapid river there is sup· 
posed to be fal l enough for the use of water wheels and 
pumps for the p urposes of furnishing water for irrigat
ing land. A dam of convenient height, a race for ob
taining sufficient fall,  a turbine, overshot. or hreast 
wheel, and a pair of plunger pumps, seem all that is 
necessary for elevating water to moderate heights. In 
the absence of details as to the sitnation and facilities 
for erecting a pumpmg plant, we cannot be expected to 
give specific information. 

(1 765) H. Y. asks how poplar, waln ut, 
and other WOOd8 are stained, so a� to imitate cedar, In 
the manufacture of cigar boxes? A. They are veneered. 
If  yon w i l l  soak a pi ece of the box in water, the veneer 
will come off, disclosing the way it is made. 

(1766) H. W. asks : 1. What size of 
wire should be used for a bel l ,  to be operated by one 
Leclanche cel l ?  A. No. 24. 2. How long should the 
cores be ? A. One and one-half inches. 3. How thic k ?  
A. Three-eighths of a n  inch. 4. W i l l  cast iron do for 
the cores? A. They should be made of wrought i ron. 
5. If soft iron is heated and hammered ·to fit, wil l it 
inj ure the magnetic property ? A. The iron shoul d  be 
annealed after working. 6. What ' should the arma
ture be-steel or soft iron ? A. Soft iron. 7. Should 
the current start from the positive pole, throngh the 
electro·magnet, then to the negative, and back to t.he 
battery ? A .  It makes no difference which way the Cllr- · 
rent runs through the magnet. 8. What size shou ld the 
conducting wire be that ru n s  from the battery ? A. 
No. 18.  9. Will  cast iron make as good electro-magnet 
d. malleable iron ? A. Soft gray cast iron makes a fair 
electro.magnet. It is probably better than mal leable 
iron, but is not so good as wrought iron. 10. In what 
nnmber of your paper are there directions for making 
induction coil I A. Yon w i l l  find information on the 
construction of indnction coils in SUPPLEMENT. No. 160. 
1 1. How lon� should the wire be for the bell mentioned 
in the heginning of the letter I A. The depth of the 
winding on the bdl magnets should be equal to the dia
meter of the core. 

(1767) W. A. 1\1. asks : 1. Is there a 
writ ing fluid of any color other than black or red that 

netize !l needle sufficiently strong to use in a galvano· ",ill stan d ?  A. Yes ; yon will find many inks described 
meter? A. Rub it a few times, always in oue direction, 
with the same pole of a magnet. 2. What is the best 
shape to use-round or flat ! A. It i s  imm ateri al .  3. Will 
watchsprlng do ? A. Yes. For a description of a home_ 
made and highly sensitive galvanometer we refer you to 
our SUPPLEMENT, No. 628. 

in our SLPPLE>IENT, �o. 157. 2. Will you ki udly give 
recipes u.ed for preparing inks snitable for use in 
shading pen s ?  A. Make a solution of gum arabic of 
sufficient thickness, and color wi th aniline previonsly 
dissolved in a l ittle alcohol. 

(1768) Zero asks : 1. What is gum salt ? 
(1756) J. H. F. asks to be referred to A. Gu m  salt may be a name for crude rock salt. 2. 

paper showing how to make filter for domestic use. A. 

We refer you to our SUPPLEMENT, No. 451.  for descrip
tions and illustrations of simple aud effective home· 
made fil ters. 

What is rock alum ? A. Alum in large cry stals. 3. 
What is white vinegar? A. Vinegar that is destitute of 
col or, generally snpposed to be made from white or 
colorless wine. 4. There is a spring of magnetic water 
in Chardon, O. What [s the cause of its being 

(1757) H. W. K. asks : Is there any magnetized? A. There is no such thing as magnetized 
chemical that will  etch on the polished surface of patent water. Ii. Where can I procure a catalogne of locomo. 
leather? A. No snch aCId is known . Nitric acid or oi l  tives ? A. You will  find many locomotives described in 
of vi triol wonld have a slowly corroding effect, but we ' the SCIENTIFIC AMERICAN and SUPPLE>IENT. 6. If we 
bel ieve no practical results can be obtained .  had a boiler with 40 l b .  steam in it, and shonld pump in 

(1758) W. A. B. writes : I am building a a 100 l b. air pressure, keeping the heat the same, wonld 

wooden aquarinm. and would be much obliged if you 
would tell me the best cement to nse in pntting in 
the glass and also the best paint to coat the bottom with 
to make it impervious to water? A. Use a mixtnre of 
Burgundy pitch 150 parts, old !l;utta percha in fine 
shreds 25 parts, finely powdered pumice stone 75 parts, 
for cement, and pamt bottom with same. It must be 
applied hot, and a hot iron wire may be used to melt it 
into crevices, etc. 

it condense the steam I A. If the water were kept at 
the same temperature, the steam would for the most 
part condense. You must supply page reference for 
your other qnery. 

(1769) W. P. writes : 1. Could you tell 
me the composition of a blacking which, when applied 
to leather, retains its bril l i ancy for a length of time 
without a second application ? A. See query No. 1704. 

2. I have a large quantity of paint scrapings from pots 

(1759) F. G. �'.-To remove warts apply and kegs. etc. How can I reduce them and nse them 
over again for a priming coat? A. Grind them in a 
paint mill with oil . 

a sol u tion of chromic aCId. 1t will blacken them, and 
event ually it is said w i l l  remove them. Or touch every 
day with a stick of lunar canstic, first moistening the 
wart. 

(1770) K. Mel. says : I have seen it as
serted that the Mississippi River rnns up hill  through 
its lower course. I huve no doubt yon are conversant 

(1760) E. B. and G. F. W. -For a fusi hl · with the statement and the reasons given therefor. At 
metal resembling silver, the following al l oys are more the present I find i t  very difficu lt to understand how 
or less available , this can be, since nothing can recede to a pOSition 

further from the center of the earth than that which it 

. "-- -,-1--- --'- -'-I � -'--
Bismnth..  . 6 6 I 3 none none 1 I ).2 
Zinc. . . . . .  3 none none none none none none 
Lead, . . . .  13 13 1 none 80 none y. 
Tin. . .  none 3 1 3 20 100 4).2 
Copper . . . .  none none none 7 none 4 none 
Antimony . none none none none none 8 � 

All are parts by weight. The last two are particularly 
recommended as imitating SlIver. 

(1761) E. P. is referred to the SCIE NTIFIC 
AMERICAN SUPPLEMENT, Nos. 69, 2'!7, and 26.';, for notes 
on cellnloid. Pyroxyl ine, or nitro-cellulose, is ground 
m water to a pilIp. To 2 parts by weight of dry pyro· 
xyline 1 part of finely divided camphor is added. 
After thorongh mixing and kneading together, the mass 
is placed in moulds, and is heated under pressure to a 
temperature of 150° to 300° F. for a sufficient time. It 
IS left to cooi nnder pressure i n  the mould. 

at first occllpied withont some im pulse which totally 
overcomes the inflnence of gravity. Now, as is well 
known, centrifugal force does not decrease the weight 
of a body to any considerable extent at the equator. 
Therefore, It appears to me very difficult to comprehend 
how the Mississippi can run np hill .  A. Centrifugal 
force does decrease the weight of a body at the equator; 
19� pounds at the equator is about equal to 194 pounds 
at the poles, as far as weight is concerned . The earth is 
nearly an oblate spheroid. 'l'he distance from the sur
face to the center at the equator is about 3,962 miles, 
while from the snrface at the poles to the center is 
about 3,949).2 miles, the polar surfaces being depressed 
1'3).2 miles below the surface of a perfect sphere of the 
diameter of the earth at the equator. A simple compu· 
tation .hows that the mean surface of the earth at �ew 
Orleans is nearly 600 feet further from the center of the 
earth than at Cairo. At the same time the gravity slope 
of the Mississippi from Cairo to New Orleans, a distance 
of abont 1,000 m iles by the way of the river, is about 
2'S inches per mile at mean water. or 233 feet that it 
runs down hUI from Cai ro to New Orleans with a 

(1 762) W. 1 .  L. says : You have been gravity datum, but it recedes in so doing 3/l7 teet from 
publ i shing very interesting articles on varions subjects, the center of the earth, which in one sense may be con
but there i. one "ery interesting snbject abou t  which J sidered up·hill. 

TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa
tents at home and abroad. enable us to understand the 
laws aod practice on both continents. and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and aU 
foreign countries may be had on application, and persons 
contemplatiDIl the s8curinll of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the Urnes aod our ex
tensive facUities for conducting the business. Address 
MUNN &0 CO .. otllce SCIENTIFIC A MERICAN, StU Broad
way. New York. 

INDEX OF INVENTIONS 
Ji'or which Letter. Patent of th e 

United State. were Granted 

JanuarY 7 1890 
&ND E&CH BE&RING 'I'H&T D&TE. 

[See uote at end of list about copies of these patents.] 

A ccordion. J. T. Henderson . . . . . . . . . . . . . . . . . . . . . . .  419.168 
Addin2 aDd subtractiDJl machine� J. H .  Schnar-

ren berlil er . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • 0 418,9� 
Aging liq uor •• J .  A. H. Hasbrouck . . . . . . . . . . . . . . . . . .  418.792 
Agricultural im plement, J. Arnold . . . . . . .  _ . . . . .  419,027 
Agriculturu.l mach ines, etc., seat for. C. Benesh . .  -'18,677 
Air wetting apparatus, A. Petit . . . . . . . . . . . . . . . . . . . . .  418,746 
Alarm. See I.ow water alarm. 
Annunciator. J .  ��inck . . . . . . . . . . . . . . . . . . . .  o • • • • • • • • • • •  418,868 
Anvil  mould. T.  W. V .. re . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41�,088 
A uger. well boring, G. Meader . 0  . . . . . . . . . . . . . . .  0 • •  419.055 
Barrel head fastener. 8. W. Alexander . . . . . . . . . . . . .  419,097 

Basin. waste, overflow, and trap tltting • •  l . •  r. 
W ade . . . . . . . . . . . . . .  , . , . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  418.8:n 

Basket. fruit, W. A. CI .. rk . .  . .  . .  . . . . .  . .  . . . . . . . . . . . . . . 418.681 
Basket stand, reversi ble. E. J. Herrick et al . . . . . . . .  4W.II�1 
Bath tUbS". combined supply. overflow, etc . •  for. 

�'. A. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H8,77H 
Battery. See Se()ondary battery. 
Battery carbon. r-. G. Armstrong . . . . . . . . . . . . . . . . . .  418.8.,7 
Battery cut-out, secondary, II .  E. Dey , . . . . . 418,701, 418.702 
Battery plates. forming secondary. II. E. Dey . . . .  418,703 
Bed 10unJle, W. E. Buser . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.971 

Bed screen , foldinll, J. J. Gritllth . . . . . . . . . . . . . . . . .. . .  418,!l4r-

Bedstead, A.  J. Good win , . . . . . . . . . . . . . . .  .' . . . . . . . . . .  4111,1 18 
Beer, Pasteurization of. W. K u h n  . . . . . . . . . . . . . . . . . .  '18.872 
Bell. door, C. A. Emme . . . . . . . . . .  . . .  . . . . .  . . . . . .  . 418.975 
Bells. striking mechanism for door. E. E. Herri n-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.150 
Belt. electric, C. H. Grimley . . . . . . . . . . . . . . . . . . . . . . . .  419.013 
Belt gearinll, C. W. w .. I1  . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.775 
Bench dog. A. A. Tower . . . . . . . . . . . . . . . . . .  . "18,iil 
Bicycle stand, G. C. Towle . . . . . . . . . . . . . . . . . . .  . .  . . .  418,82!1 
Bicycle support, C. Mortson . . . . . . . . . . . . . . . . . . . . . . . . 418/'2" 
Bird trap, B. Walton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.1l6.' 
Biscuit. machine apron duster. W .  Lawrence . . . . .  418.728 
Block. See Toy bnUdlnll block. 
Boot jack, H. W .  Farley . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . 418.1>76 
Boot or shoe, W. B. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . .  418,779 
Boot or shoe. W. B. Minahan . . . . . . . . . . . . . . . . . . . . . . . .  418.H2'2 
Boot or shoe ventil .. tor, P. Welander . . . . . . . . . . . . . . .  418.91;0 
Bottle stopper, J. A. Edes . . . . . . . . . . . .  , . . . . . . . . . . . . . .  HR.7I16 
Box. See Journal box. Mailing box. Sbipping 

box. Telegraph alarm box. Work box. 
Box fastener. G.  W. �anker . . . .  . . . . . . . . . . . . . . . . . .  418.672 

Brace. See Hand brace. 
Brake. See Car brake. Vehicle brake. Wallon 

brake. 
Brake, S. Harri s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  419,01:, 
Brick machine, W. L. Gregll . . . . . . . . . . . . . . . . . . . . . . . . .  419,042 

Bridlle. suspension, R. E. Akers . . . . . . . . . . . . . . . . . . . . .  418.777 

BrOiler. W. P. Randall . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 419.159 
Broom brush bridle, J. B. Buten.chon . . . .  . .  . .. . . .  418,9H 
Buck. saw. M . •  l incks. . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . 4l8.\J81 

Bundle tie, Tucker &0 Smith . .  . .  . .  . . .  . .  . .  . . . . . . . . . .  4 18,9'.)4 

Burner. See G aA burner. Oil  burner. 
Button, A. I.  Crowell . . . . . . . . . .  . . . . . . .  , 418,689 

B utton case and exhibitor, J. H .  Morse . . . . . . . . . . . .  4 18,808 
Camera. See PhotoJ,traphic camers. 
Camera stand: E. C. �·isher. . . .  . . . . . . . . . . . . . . . . . . 419.006 
Candy. manufacturi nll. 1. 8. Barnett . . . . . . . . . . . . .  419,001 

Capstan, H. Fletcher . . . . . . . . . . . . . . . . . • . . . . • . . . . . • . . . .  418,786 
Capsule note rOil . O.  Warmuth . . . . . . . . . . . . . . . . . . . . . .  418.!¥.18 

Car brake, [senberll & Allo wav . . . . . . . . . . . . . . . . . . . . . .  418,723 
Car brake, A. M. Kendall . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.725 
Car cou pling, W. S. Bales . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,6H 
Car coupling, J. Bender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.tl76 
Car coupling, it. B utt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.680 
Car eouplinll, �'. H. ({ aye et al . . . . . . . . . . . . . . . . . . . . . . .  418.891 
Car cou pling, F. P. Lenahan . . . . o • • • • • • • , . . . . . . . . . . . .  418,73) 
Car cou pling, A. Lynch . . . . . . . . . . . . . . . . . . .  0 • • • • • • • • • • •  418.732 

Car coupllnll. J.  A. Mason . . . . . . . . :. . . . . .  . . 418,7�4. 418,954 

Car door, J. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,057 
Car, dumpina-. Evans & Wilbon . • . . . . . . . . . . . • . . . • . . .  418.785 
Car, railway, .J. M cClay . . . .  " . . . . . . . . . . . . . . . . .  " . . . 418,739 
Car step. extension. R. H. Brown . . . . . . . • . . . . .  · . . . . . . 419. 107 
Car, ve�tibule • .  J. Ridge . . . . . . . . . . . . . . • . . . . . . . • . . • • . • 418.9'n 
Car wheel. W. S. ({ Isi nller . . . . . . . . . . . . . . . . . . . . .  " . . . .  418.721 

Cars. Io\ystem of vent i1at ing and heatinJ(.'E.ill-". Rob-
erts (rl . . . . . . . . . . . . . . . . . . . . . . " " , , . . . . . . . .  . . . . . . .  11.054 

Carding enlidne. Richard on «. Greaves . . . . . . . . . . .  4 18.852 
Carpet fastener. stai r, W. G. Collins . . . . . . . . . . . . . . .  418,972 
Carrier system, 1. E. Storey . . . . . . . . . . . .  , , ,  . .  , ,  . . . . . .  4 18,856 
Case. See Button case. lI't le csse. M edicine 

case. Organ csse. 
Caster, J. Ridlle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,9'Z8 
Castings, core for. W. N. Reddout . . 0 . . . . . . . . . . . . . . . 418.750 
Chain elevawr, endless. C. A. Case . . . . . . . . . .  . . . . . . .  418,839 
Chair. See Foldinlil ch air. Rail chair. SwinginK 

chair. Tilting chall'. 
Chair attaryhment. rocking, C. [{ ade . . . . . . . . . . . . . . .  418.724 

ChH.tr iron , tilting, D. Jenkins , . . . . . . . . . . . . . . . . . . . . . .  418,917 
Check cutter. Pres.ley &0 J,umbard . . . . . . . . . . . . . . . . .  41R,961 
Cherry seeder. J. C. Magruder . . . . . . . . . . . . . . . . . . . . . .  418,'j'3:� 

Churn, P. ({aUeu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . .  419.127 
Cigars. case fol' exhibitiDJl packages of, B .  Baron . 419,028 
Clasp. See Corset cla8p. S pring clasp. 
Clasp tongues, machine for formln". Hisley &0 

Mundy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.915 
Cleaner . . See 1.4·lue cleaner. Knife c' eaner. 
Cloth pre8sinl[ machine, G. W .  Miller . . . . . . . . . . . .  418.805 
Cloth pressinJl machines. brushing attachment 

for. G. W. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,804 
Clothes line. C. Barlow . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  41 8.!l37 

Clothes pm. L. L1ebscher . . . . . . .  . .  . . . . . . . . . . . . . . . . .  418.mS 

Coal dumptDIl' apparl).tu8, S. Salmon . . . . . . . . . . . . . . . .  419,07'i 
Coal loadlnll mechanism. Ely &0 Salmon . . . . . . . . . . .  419,145 
Coal screenlnll mechanism. Coxe &0 Salmon . , . . .  , . .  419.113 
r-oH'er dam, G. K. Kirkham . . . . . . . . . . . . . . . . . . . . . . . .  418,72fl 

Collar. cuH', etc .. apparel, J. R. France . . . . . . . . . . . . . .  418,787 
Collar pad. horse. D. n. Buckle. . . . . . . . .  . . . . . . . . . . .  419.030 
Composlnll .tlck, A. M. White . . . . . . . . . . . . . . . . . . . . . 41R,R1S 

Copy holder, WIlliams & Thomson . . .  , . . . . . . . . . . . . . .  419,O'.!t; 
Corset, E. L. Smith . . . . . . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . .  418,98� 

Corset clasp, F. B. COD verse . . . . . . . . . . . . . . . . . . . . . . . . .  418,tj8� 
Cotton gin, roller, F. H. Chase . . . . . . . . . . . . . . . . . . . . . . .  4 18,9O!! 
Countinll machine or reJlister, S. T. Bacon . . . . . . . . .  419,100 
Couplinll. See Car couplinll. Hose couplinll. 

Thill coupling. 
Crayon. A. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,1147 
Culinary press and grater, combined. E. Balt.ley .. 4!P.104 

Cultivator, C. R. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4i8.89'l 

Cultivator, J. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.;2\1 
Cultivutor, H. Loewenstein . . . . . . . . . . . . . . . . . . . . . . . . .  418.9.Y I 

Cultivator tooth, E. Cutc1 ift'e . . . . . . . . . . . . . . . . . . . . . . .  418,fj\ll 
Cultivators, l ine holder lor walking, J. Glor . . . . . . .  419,03\1 
Cuspidors, machine for making, C. C. Chamber-

IIlln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  418,RdS 
Cutter. See Check cutter. . 

Dam, portable, S. P. W il liams . . . . . . . . . . . . . . . . . . . . . . . 419 09H 
Damper rellulator. J. B. We.t . . . . . . . . . . . . . . . . . . . . . . .  419.090 
Dental engine. E. ·r. Starr . . . . . . . .  , . . . . . . . . . . . . . . . .. . .  418.001 
Desks, ink well fol' school , G. H. Pumphrey . . . . . . .  418 •• 49 
Dia-esters and retorts. discharge door for steam9 

P. F. Dundon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.867 
Display .tand. J. E. Waugh " . . . . . . . . . . . . . . . .  " . . . . .  418,851 
Door openinll device, W. H. MeaDs . . . . . . . . . . . . . . . .  418,'i;lti 

Dovetail joint. H. I,. An drews et at . . . . . . . . . . . . . . . . .  419.13:1 
[)raul'tht, device for creat ing. C. H. Scharar . . . . . . .  418.818 
Draught�ml:ln'8 easel, E. Du mmer . . . . . . . . . . . . . . . . . .  4'18,861) 
Drier. See Hop drier. Lumber drier. 
Drillinll apparatus. 1. K Storey . . . . . . . . . . . . . . . .. . . . . 418,SM 
Drilling machine. W. II. James . . . . . . . . . . . . . . . . . . . . .  418.950 
Drtlllnll machine. F.  H. Richards . . . . . . . . . .  419.OiO, 419,071 
Dust collector, W. E. A l lington . . . . . . . . . . .  " . 418,835. 418.836 
Dust collector. A1I inilton & Curtis . . . . . .  , . . . . . .  , . . .  418.8.'14 

Dust pan. O. H. EnDls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '19.11. 
Dye. bl ue. B. Homolka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,916 
Dyeing apparatus, J. H. TJorimer . . . . . . . . . . . . . . . . . . .  418.801 

Dyuamos. brm�h holder fnf, Claus & Gengenbach . 418.685 
Ear phone rest, G. E. Chri stie . . . . . . . . . . . . . . . . . . . . . .  41S.68'l 

Ejector, tluld, 1'. E. Jones . . " . . . . . . . . . . . . . . . . . . . . . .  419,126 
Elast.ic roll . . 1. Brin kerho1f . . . . .  . .  . . . . . . . . . . . . . . . .  418.886 
ElectriC cond uct.or support • .  J .  B. Smith . . . . . . . . . . . .  4lb.766 
Electric conduct ors. bracket for supporting, J. A. 

DUllgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418 .• 04 

Electric motor. H. B. Ni les " . . . . . . . . . . . . . . . . . . . . . .  419,059 
Electric motor or generator, 1.  E. Storey . . . . . . . . . .  418,853 
Electric switch for mot,nrfl, 1:1. H. Blades . . . . . . . . . .  418,6i8 

Electrical energy, transforming and utilizing. M. 
W. Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,912 

Electricity by secondary batteries, distribution 
of, U. B. Prescott . .  Ir . . . . . . . . . . . . . . .  " . . . . . .  " . . . . .  418,748 

Electro"magnetic tra.nsmitter, .r. T. W i ll iams . . . . 419.166 
Elevator. See Chain elevator. Hydropneumatic 

elevator. Water elevator. 
Elevator. Z. Goodell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,041 

Elevator. Hale & BIL.sett . . . . . . . . . . . . . . . . . . . .  " . . . . . .  419.1018 
Elev .. tor, R. C. Smith " "  . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.878 
Elevator or lire escape. H. A. St. Marie . . . . . . . . . . .  418,827 
Engine. See Cardini enjline. Dental engine. Gas 

enlline. Rotarv enjline. Steam enjline. 
Engine reversinil lever. steam, Sbearer & McKee. 418,160 
��an attachment for velocipedes or other vehicles, 

C. W .  Sommerville" . . . . . . . . . .  " . . . . . . . . . . . . . . . . . .  418,933 
Farm gate, L. R. Bender . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.002 
Fancet, G. W. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  419,16:1 

Ifaucet. whey. E.  Wagner, J r  . . . . . . . . . . . . . . . . . . . . . . . .  418.7'i4 

)-I'ence machine, R. J. A u l tman . . . . . . . . . . . . . . . . . . . . .  418,66';' 
Fence mach i ne, nutomatic, W. P. Shattuck . . . . . . . .  418,75.4 
Fence machine, picket , T. J. Smitll . . . . . . . . . . . . . . . . .  418,990 

Fence machine. wire and picket, J. M. Belote . . . . .  419,136 
Fence post . [{ in" & Cha pman . . . . . . . . . . . . . . . . . . . . . 419,018 
Fence post, E. Sims . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,030 
Fiber, mach ine for workin,;r vegetable, A. L. 

Wash burn , , , ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,832 
�'Ibratinll machine. R. R. Roberts . . . . . . . . . . . . . . . . . .  418.899 

File and perforlttor. letter. E. S. Smith . . . . . . . . . . . . .  419.160 

File, c .. blnet • .  J .  M u h l hau.er . . . . . . . . . . . . . . . . . . . . . . . . .  418.95. 

�'i1e case, rotary letter and paper. E. B. Munday .. 418.809 

Filinll papers, safety hook for. L. M. Devore . . . . . .  418,9'13 
�·iI Ier. collar, G. B. N. Dow " . . . . . . . . . . . . . . . . . . . . . . . 419,142 
�·ilter. C. V. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.02.1 
Filter or strainer. W. A. Hepburn . . . . . . . . . . . . . . . . .  418,719 

J4�ire escape, L. An idjah . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,8i9 
�'irc eacape. W. A. Buckley . . . . . . . . . . . . . . . . . . . . . . . .  419.108 
Fire screen, J. w. Griswold . . . . . . . . . . . . . . . . . .  4J8.713. 418,'il4 
)-I�il!ih and meat . apparat us for smoking, M. Ams . • .  418.666 
Fish ) ine sinker, W. H. Tufts . . . . . . . . . . . . . . . . . . . . . . .  418,Rif5 

]I'ishing tackle. C. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,054 
}4�lanli{ing machine. Munroe & Hamilton . . . . . . . . . . . . 418.98:l 
Inne cleaner, J. A. Hurley . . . . . . . . . . . . . . . . . . . . . . . . .  418.'i2"� 
Flypaper holder for windows, T. Medford . . . . . . . . .  418,so;; 
Fly trap, .T. &0 F. Brunwasser . . . . . . . . . . . . . . . . . . . . . . .  419.00; 

Folding chair, C. M. Fetty " . . . . . . . . . . . . . . . . . . . . .. . .  41�.116 

Foot warmer. P. E. M c ({ ee . . . . . . . . . . . . . . . . . . . . . . . . .  4l8.U� 

Frp,me. See Si�n frame. 
�'r8me house. G. H. Mercer . . . . . . . . . . . . . . . . . . . . . . . . . .  419.01;6 

Fur robe cleaniDIl machi n e, F. Hosch . . . . . . . . . . • .  n8,84� 
Ji'urnace. See l I e'1.ting furnace. 
li"uroace, "'�rancis & Manbre . . . . . . . . . . . . . . . . . . . . . . . . . . 419.007 

li·urnace. C. (4�. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.965 

(4�urnace8. aut.omat.ic feed for blast. J.  Richter . . . .  418,W.?7 

"�urnaces. feed device for ore roasting. A. C. 
J ohnson . . . .  . .  . . . . . . . . . . .  " " . .  . . .  . .  . . . . . . . . . .. . .  �1 8.9,;t 

Fuse for prOjectiles, percussion.  W. H. Driil:ll's . . . .  41�.14;{ 

GaUlle. See Tack gauge. 
Game apparatus. E. D. Al bertson . . . . . . . . . . . . . . . . . " 41�.096 
Gas, apparatus for mnkinJl oi l .  T. A l exander et al. 419,0ft8 
Gas blowpi pe. D. M .  M onroe " . . .  " . . .  " " . .  " . . . . .  418.!lO7 
GHI!i burner i'or 8tove�. etc.,  J. H. I{ eyser . . . . . . . . . 411'.841) 

Gas enlline. J. J). Smith " . . . . . . . . . . . . . . . . .  " . .  " . . . . .  418.8'JI 

Gas, manufacturinll. A .  O. G ran,;rer . . . . . . . . . . . . . . . . .  4\8,i1 1 
Gas pi pes. device for sealing the jOi n t s  of, W. 

ROllers . . . . . . . . . . . .  " . . . .  " . . . .  " " " . . . . . . . . . . .  418.752 
Gate. 8ee (4'arm �ate. Railway gate. 
Generator. See Steam generat.or. 
G lass polisher, W .  H. Ely . . . .  " . .  " . . . . . . . . . . . . . . . . .  418,707 
Glassware, press for forming lenses ('D articles of, 

l�. B. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.881 
Grain binder. J. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  419,128 
GrRin binder, L. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411-l.154 

Grain loader and weigher, H .  RobertR. Jr . . . . . . . . . .  41�,7!')1 

G rain meter, P. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·U8.'ifo.U 
G rain meter. J. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·Hf..79;, 

Grain mUIs, safety device for, L. WaICoer . . . . . . . . . .  419.lti;! 

Grate. tire, W. Musick . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  4 1R.8 1 0  
G rate fron�, H. D. Pursell . . . . . . . .  . . . .  . .  . . . . . . . . H!I.06-l 
Grater and chopper. culinary. K Balt.ley. "  . . . . . . .  419.10 ; 
GMnding. deVice for holdinl[ tool8 for, J. Blakes-

lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41b,781 
GrlndiDll lawn mower knives. machine for, C. E. 

Forry . . . . . . . . . . . . . . .  " . . .  , . . .  . . . . . . . . . . . . . . . . . . . 0 • •  418.977 
Gun, breech-loadlnll. J. J e n sen . . . . . . . . . . . . . . . . . . . .  418.951 
Gun mounting for tleld artillery, T. Nordenfelt . . .  418.\J25 
Hame fasteninl<. D. B. Baker . . . . . . . . . . . . . . . . . . . . . . . .  418.66\l 

Hand brace. J. M. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . 419,102 
Handle. See JUIl handle. 
Harness attachment. F. M. Han . . . . . . . . . . . . . . . . . . .  419,044 

Harness attachment, C . •  1.  Rles . . . . . . . . . . . . . . . . . . . . .  419,075 
Harrow. O. IC Oppen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,_ . . .  419.108 

HarvestlDll andllindinl{ machine • .  J. MIller . . . . . . . .  418$ 
Hay press. T. T. M ayes . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.":15 
Hay slacklnll machine. D. IT.  Talbot . . .  " . . . . . . . . . 419.025 
II P.Rd rest, A nderson '" Hope . . . . . . . . . . . . . . . . . . . . .. . . 418,006 
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Head rest Rnd cane. combined. T. S. Mlnnlss • . . . . .  4l8,808 
Heater. See Bad Iron heater. Solderlnlf Iron 

heater. Tank heater. 
Heating furnace. J. La .. yer . . . . . . . . . . . . . . . . . . . .. . . . . 419,1149 
Hoistinir and conve:rlDlf apparatus. E. Day . . . . . . . .  419.004 
Holdback. veblcle. C. W. Colony . • . . . . • . . . . . . . . . . . • •  419.140 
Holder. See Copy holder. Fly paper holder. 

Lamp holder. Pen holder. Photo·plate hold
er. Bash holder. Work holder. 

Hollo" mill. M. Wetss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l8,903 
Hook. See Snap hook. 
Hook. L. M. Devore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.141 
Hoop. See Toy hoop. 
Hop drier. W. L. I..eeohman . . . . . . . . . . . . . . . . . . . ... . . .  4l8,'l'3O 
Horse checklnll device. W. P. Smith . . . . . . . . . . . . ... . 4l8,0112 
Hose coupling. C. B. Bo ... orth . . . . . . . . . . . . . . . . . . . . . 4lS,9OI! 
House. See Frame house. 
Huiier. See Oat huller. 
Hydropneumatlc elevator. C. R. Otis . . . . . . . . . . . . . . .  4l8,875 
Ice creeper. Voorhis k Starr . . . . . . . . . . . . . . . . . . . . . . . .  418,81Q 
Ice honBe. refrlgeratlnll. F. Bommers . . . . . . . . . . . . . . .  419.131 
Indicating apparatus electrical. G. A. Holt . . • . . . . •  419,871 
IDIfot pll8ber. S. T. Wellman . . . . . . . . . . . . . . . . . . . . . . . .  418,999 
Inlrot, seamless plated. J. L. P. Spooner . . . . . . . .. . . 419.� 
Ingots for plated .. Ire. making. J. L. P. Spooner . .  419,084 
Inlfots. mould for making compound metsl. J. L. . 

P. Spooner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,'l6'1 
Inhaler. G. L. McQullfg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418,813 
Injector. Holdeu "" Brooke . . . . . . . . . . . . . . . . . . .  m,ll4'. 419.124 
Inkstand. M. Schreiber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,.'81 
Insulated nl ppers, F. M. Casey . . . . . . . . . . . . . . . . . . . . . .  419,111 
Iron. See Chair Iron. 
Ironlnlf and polishing machine. C. O. White . . • • . . •  419.184 
Ironlnlf macblne. C. L. Smith . . . . . . . . . . . . . . . . . . . .. . . . 418.765 
Jack. Bee Boot Jack. Wagon jack. 
Ja .. trap. C. B. Trumble . . . . . .

.
. . . . . . . . . . . . . . . . . .. . . . .  4l8,'1'/2 

Joint. See Dovetail joint. 
Jouma! bo". E. L. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,900 
JUir handle and stopper. combined. S. L. Bray . . . . .  418,940 
Knife cleaner. J. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . 4l8,964 
Knlttlnlr machine. circular. Huse "" Carr . . . . . . . . . . .  419.151 
Knives, tormlnll table. E. Grab . . . . . . . . . . . . . . . . . . . . . .  41S.710 
Lambrequlu pin. J. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l8,699 
Lamp. J. E. Bohner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.182 
Lamp. electrlo are, B. C. Russell • . • • . . . . • • • • . . . . . • . .  418.98'1 
Lamp, electric arc. C. B. Scribner . . . . . . . . . . .  418,'157. 418,758 
Lamp holder. Incandescent, I. E. Storey . . . . . . . . ... . 419,855 
I_tinll and tacklnlf maclline. Dean k Mundell . . . .  418,698 
J .... stinlr machine. H. W. Dean . . . . . . . . . . . . . . . . 418,69f. QIl,699 
l.athe for turnlnlf spirals, M. Brochu . . . . . . . . . . . . . . 419.16'1 
Lathe. turnlnll. C. W. MoDanlel . . . . . . . . . . . . . . . . . . . . . 419.155 
Lever. J. Buckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  QIl.907 
Mfe buo,.. G. H. Lldbeck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.811'1 
Life preserver. O. Quist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.088 
Life saving belt. J. C. WlIco" . . . . . . . . . . . . . . . . . . . . . . . .  419.182 
Lilfhtnlng arrester. E. A. Sperry . . . . . . . . . . . . . . . . . . . .  418.824 
Limb. artificial. H. M. Kolbe . . . . . . . . . . . . . . . . . . . . . . . . .  4L'I.(I19 
Liquid heater. steam. J. F. Bradford . . . . . . . . . . . . ... . 418.939 
Liquid separator. D. Parks, Jr . . . . . . . . . . . . . . . . . . . .. . .  4l8,1ISI 
Lock. See Nut look. 
Loct. C. D. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  419.11J1 
Lock and key. R. Tanozoa . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4l8,902 
Loom positive shuttle mctlon. S. C. "" F. I .. Burn-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :. 41S,883 
Loom shuttle. A. BaldWIn: . . . . . . . . . . . . . . . . . . . . .. . . . .  418,6'10 
Lo· .. .. ater alarm for boilers, Funk k Zelher . . . . . . .  419.038 
Lumber drier. C. R. Van Osdel . . . . . . . . . . . . . . . . .. . . . .  419.7'1'3 
Mailing bol<, C. Folsom . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4l9,lI7 
Mantel. sheet metal. J. Gravel . . . . . . . . . . . . . . . . . . . . . .  418.788 
Match bo"lnli ma�hlne. D. Casey et aI . . • . • . • . • • . . . •  41S.887 
Measures. drain cabinet for liquid. C. F. Mo .. I1 . . . . 418,738 
Mechanical movement. E. B. CO"e . . . . . . . . . . . . . . . . . . . 19.031 
Mecbanlcal movement, Con "" Balmon . . . . . 419.005. 419.038 
Mecbanlcal movement, J. R. W&IIner . . . . . . . . . . . . . . 419,(l811 
Medicine CIill80 alternating. W. Ha .. n . . . . . . . . . . . . . .  418.'i\13 
MerrY-llo.round. etc . •  F. W. Allchin . . • . • • . • • • • • • . .  418,833 

Metal. maehlne fOr formlnll and bendlnll. I. S. 
lloGlehan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.1li6 

Metaillo plates, apparatus tor the manufacture of 
articles from. S. 1'0" . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  418,869 

Meter. Bee Grain meter. 
Milk. device for aerating. MorganJ& Gates . . . . . . . . .  4l8,6II5 

Mm. See Hollo .. mm. 
MOUld. Bee Anvil mould. 
Mortlslng mllchlne. R. S. -&; R. L. Greenlee . . . . . . . . .  418,9i8 
llosalc .. ork. produoinll. A. n. lIettlch . . . . . . . . . . . . 418.8(0 

. llotlon. device for transmitting. J. M. Williams . . .  419,C1U2 
Motor. Bee Electric motor. Vehicle motor. 

Wave motor. 
Motor. I. S. Lester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,851 
MU8lcal lnstrument. L. Camplche . . . . . . . . . . . .. . . . . . .  ' 418.681 
Nail. W. V. Kay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4t8,844 
Nelfatlve. direct printed adhesive. J. Baynes . . . . . . 4l8,6'l5 
Nut loot. I. S. Humbert . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. 418.949 
Oat h nller. L. C. Dibert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.865 
011 burner. Injector. H. L. Marbaoh . . . . . . . . . . . . . . .  419.1120 
Ointment for !fOlter. H. H. Hay_n • . • • . • • • . • • • • . • •  4l8,717 
Ordnance 811lht. H. H. Grenfell • • . • . . . • . • • • • • •  P • • • •  '18.'/89 
Organ case; O. C. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . .  419.000 
Oven for stoves or mUir8&, W. L. McDo .. ell . . . .. . .  419,021 

O""l(8n. apparatus tor the production of. L. Chap. 
man . . . . .. . . . . . .  . . . . . . . . . . . . .  . . . , . . . . . . . . . . . . . . .  41l1.884 

Pactlnlf for pletons. piston rod .. etc • B. B. Col<e .. 4l9,OS& 
Packlag. piston rod. W. S. Rhodes . . . . . . . . . . . . . . . .  419.069 
Paoi<lnll. rod. F. P. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l8,1Q1 
Pad. See Collar pad. Wu: pad. 

Padlook. W. R. Bramble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418,884 

Paint com position. J . '  Balllnlf8r. . . . .  . . . . .  . . . . . . . .  . . .  418.106 
Pan. See Dust pan. 
Paper bo" maklnlf machine. Cusbman "" Taylor . . . 418,890 
Paper feedlnll device. Crane k Bradsha ... . . . . . . . . .  QIl.942 
Paper flour sack. W. A. Lorenz . .  . . . . . . . . . . . . . . . . . . .  41S.919 
Patterns. manufacturing transparent. J. Baynes .. 418.6'14 
Pen. toun�aln. W. B. Pnrvls . . . . . . . . . . . . . . . . . . . . . . . . .  4111.065 
Pen holder. J. H. Spinllener . . . . . . . . . . . . . . . . . . . . . . . . . 419,(B1 
Pen holder. electriC. C. W. Reltler (rl . . . . . . . . . . . . . . .  11,1158 
Pencil sharpener. R. Bernhardt . . . . . . . . . . . . . . . . . . . . 418,888 
Pencil sharpener. C. B. Wanamaker . . . . . . . . . . . . . . . . 418.997 
Pnaroal1's serpent. C. Nelson • • • • • • • . • • • • • • • • • . • . • . • •  4\8,8\4 
Photo-plate holder. J. Barnett . . . . . . . . . . . . . . . . . . . . . .  419.100 
Photolfraphlc camera, C. R. Smith . . . . . . . . . . . . . . . . .  4l8.'IIH 
Plano action. P. D. Strauch . . . . . . . . . . . . . . . . . . . . . . . . . .  4l8,'/89 
Plilment. black. A. G. Wass . . . . . . . . . . . . . . . . . . . . . . . . . .  419.168 
Pin. Bee Clothes pin. Lambrequin pin. 
Plncbers. lasting. A. Sleorel . . . . . . . . . . . . . . . . . . . . . . . . . .  418,182 
Pipe. See Gas blowpipe. Tobaoco pipe. 
Pipe racll:. C. H. Colt . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 419.112 
PIpes. autcmatlc shut-olf for .. ater. H. A. Skin. 

ner. . . . . . . . . . .  . .  . .  . .  . . . . . . .  . .  . . .  . . . .  . .  . .  . . . . .  . . . . .  . . .  418,900 
Planlu machine besdlnll attachment. E. C. 

. Mershon . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 418,9'JO 
Planter. com. H. Prather . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,747 
Planter. core. J. W. Spanlfler . . . . . . . . . . . . . . . . . . . . . . .  418.8'l3 
Planter. com. J. M. Younll . . . . . . . . . . . . . . . . . . . . . . . . . . 419.095 
PkIW. L. B. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.185 
Plo .. attachment. cotton. J. T. Collier . . . . . . . . . . . . . . 418,886 
Pole or curtain rlnlr. H. B. S .. lft . • • • . . • . . . . . . . . . . . . .  4IS._ 
Post. See Feoce post. 
Postmarklnll and stamp canceling machine. W. 

Grotb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.(114 
Po .. er. Bee TIde po .. er. 
I'n& Bee CaI1nar:r ..... · H.,. ..... 
Prhltulll fabn. With fIoal, W. 1L LoGIl., olr . . . . . . . .. 

Prlntlnlf machine and means for preventlnlr olrset 
In the same. perfectlnlf. J. T. Ha .. klns . . . . . . . . .  418,979 

Printing machines. means for preventlnlf 01ll!et In 
perfectlnlf. J. T. Ha .. klns . . . . . . . . . . . . . . . . . . . . . . .  4l9,O1, 

Prlntlnll machines. olrset roller for perfectlnlf. J. 
T. Ha .. klns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.980 

PrIntiolf press attachment. A. Dltson • • . . . . . . . . . . . .  418,9(4 
Prunlnll implement. P. Hes5 . . . . . . . . . . . . . . . . . . . . . . .  418,720 
PUll mll1 .. elevator for. J. H. Steele . . . . . . . . . . . . . . . . 419.962 
Puller. See Thistle ·puller. 
Pump. Furber k Ayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.709 
Pump. G. G. k T. T. Patohel . . . .  . . . . . . . . . . . . . . . . . . . .  41S.745 
Pomp. duple". A. Falkenau . . . . . . . . . . . . . . . . . . . . .. . . . .  419.147 
Puncll. bank check. Smith. Jr •• k Williamson • . . • .  419.161 
Punch. check. S. S. WUllamson . . . . . . . . . . . . . . . .. . . . . 418.905 
Rack. See Pipe r&ok. 
RaIl chair. lfirder. F. P. ReUly . . . . . . . . . . . . . . . . . . . . . . .  418,1188 
Rail. guard. F. Il. Parmelee . . . . . . . . . . . . . . . . . . . . . . . . . . 419.022 
Rall .. ay chairs. securlnlr ralls In. J. Harrison .. . . . . 418,891 
Rall .. ay curved track. H. M. Lane. . . . . . .  . .  . . . . . . .  4l8,796 
Rall .. ay lIate. E. L. Edmondson • • • • • . • . . . • • . . . . . . . . .  419.1U 
Rall .. ay pOint and silrDal levers. Interlocking. J. 

P. O·Donnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.157 
Rall .. ay rail. Stewart &; Fa .. . . . . . . . . . . . . . . . . . . . . . . . . .  419.086 
Rall .. ay sil(Dai. cable. J. H. Pendleton et aI . . . . . . .  418,860 
Rall .. ay Switch. Parlo .. k Tobey . . . . . . . . . . . . . . . . . . . . 419.061 
Railway sJ'8tems, electric heating apparatus tor 

electric, M. W. De .. ey . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.9\1 
Ball .. ay tle. W. H. Bagby . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.101 
Rellway track fastenlnlf. C. A. Harve,. . . . . . . . . . . . . . 418,892 
Rall .. ays. automatic s .. ltch for street, H. W. Lib-

bey . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,852 
Ranlfe. heatlnll and ventllatlnlr. H. Ho .. e . . . . . . . . . . 419.125 
Repl'888ing and moulding machine. W. L. Gr8Iflr . .  419.()4.� 
Refrllferator. L. Scofield . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,SI9 
Relrulator. See Damper regulator. 
Rlnll. See Pole or curtain ring. 
Ring. J. H. Mcintire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l8,S12 
Roller. harro ... and marker. combined. J. W. 

Titus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.828 
Rolllnlf mill plant. W. Garrett . . . . . . . . . . . . . . . . . . . . . . . 419.008 
Rooflnll. composite. D. Barger . . . . . . . . . . . . . . . . . . . . . .  419.120 
Booflnll. metallic. H. Anderson . . . . . . . . . . . . . . . . . . . . .  418,88) 
Rotary enlfine. T. R. Almond . . . . . . . . . . . . . . . . . . . . . . . .  4IS.665 
Rotary engine. A. N. Parnall . . . . . . . . . . . . . . . . . . . . . . . .  419.062 
Rule. trlangn1ar. Benzinger k Grabau . . . . . .  418.967. t1S,968 
Ruler and pencll sbarpener. combined. J. T. Haz-

leLt . . . . . . . . .  . .  . . . .  . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . .  4l8.87O 
Bad Iron' heater, J. A. Bourry . . . . . . . . . . . . . . . . . . . . . . . .  418.970 
Salt makinlf apparatus. F. Sledentopf . . . . . . . . . . . . . .  418.761 
Sash balance. Headen k Farmer . . • • • • • • • • • • • • • • • • •

. 418.948 
Sash balance. J. McArthur . . . . . . . . . . . . . .  . .  . . . . . . . 418.811 
Sash 1astener. J. D. Ferree . . . . . . . . . .. . . . . . . . . . . . .  &18,914 
Sasb holder. J. A. Bald .. ln . . . . . . . . . . . . . . . . . . . . . . . . . .  419.};l4 
SawmUl dOIf. G. M. Hinkley . . . . . . . . . . . . . . . . . . . . . . . . . .  419,1)46 
Sa .. settlDlf machine, B. McIntire . . . . . . . . . . . . . . . . . . .  418.874 
Sa .. sharpenlnlf machIne. L. P. Halladay . . . . . . . . . . 418,799 
Sa .. s .. al(8. L. P. Halladay . . . . . . . . . . . . . . . . . . . . . . . . . . . 418,715 
Sa .. s .. aglng machine O'Connor "" Leduc . . . . . . . . . . 418,958 
Saw table clamplnll device. J. Balsley . . . . . . . . . . .  � . . QIl.936 
Scales. automatic .. elllhlnlf. M. B. Bartlett . . . • . . . .  41S,882 
Scales. coin controlled "elIrhlDlf. Smith k Wash' 

bum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . .. . : 418,822 
8oal8&, prescription. C. H. Fitch . . . . . . . . . . . . . . . . . . . . 418,1'08 
Screen. See Bed screen. Fire screen. 
8esmlnlf machine. can. F. M. Leavitt . . . . . . . . . . . . . . .  4l9,O5O 
Secondary battery. H. B. Dey. . . . . . . . . . . . . . . . . . . . . . .  418,700 
Securlnll or fastening device. T. A. BrIeto ... . . . . . 419.1l211 
Separating apparatus, W. Rad:r. . . . .  . . . . . .  . . .. ... . . .  419.061 
Separator. See LIqUid separator. 
Se .. er trap. H. A. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l8,818 
Se .. lnlf machine. Dimond k Steward . . . . . . . . . . . . .. . .  418,800 
Sewlog machine. C. Ii .  Harlow. . . . . . . . .  . . . . . . . . . . . .  418,716 
SeWIng machine. B. H. Smith . . . . . . . . . . . . . . . . . . . . .. . .  4l8,8m 
Se .. lng machine loop taker cast-olf. F. T. LellIch .. 418,896 
Se .. lng machine. rotary shuttle. F. T. Lelllch .. . . . . QIl.89l> 
Sewlnlf or embrolderlnlf machines. outtlnll and ' 

grIudlnll device for. E. Comely . . . . . . . . . . . . ... . . .  '418,909 
Shlpplnll bo". knockdown. M. E. Campany . . . . . . . .  419.109 
Sifter and safe. ash. 1. D. CrIspell . . . . . . . . . . . . . . . . . . .  419.1U 
81gn. C. Sch .. arts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  418,755 
SiIfn trame. C. Schwarta . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  QIl.756 
Sigoal. See Rldl .. ay sllrDal. 
Silfnal apparatus. Interlocklnlr. J. Hili et aI . . . . . . . .  419,170 
Signallnlf apparatus. sWItch. A. Barnes . . .  . •  . • • • • • • 4111.185 
SllrDal operatlnll device. electrical. C. A. k J. F. 

Co" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . ... . . .  418,910 
SlulceWlll' and flood Ifete. T. Parker . . . . . . . . . . . . . . . . 418.876 
Snap hook. O. C. Gilmore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,011 
Sno .. plo ... rotary. J. W. Hangha .. ont . . . . . . . . . . . . .  '19.149 
Solderlnlf Iron heater. W. Nehrlnlf . . . . . . . . . . . . . . . . . . 419,()58 
Bolderlnll tool. C. 1.. Wagandt . . . . . . . . . . . . . . . . . . . . . . .  QIl.1114 
Bounder. electric deep sea, Cooper "" Wlgzell . . . . . .  418,889 

Splles. apparatus for cutting and trimmlnlf. P. 
Trost . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4l8,9IIil 

Splnnllllr machine spindle driving mechanism, C. 
W. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l8,797 

Splnnlnll splndle support, C. D. MeDullin . . . . . . . . . . 4l8,740 
Sprlu. See Vehicle spring. 
Sprlnll clasp. J. Nase . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  4l8,1I'U 
Sprlnll motor for vehicles, F. J. Nls .. "nger . . . . . . . . 419,1lOO 
Square. T-. Bensinger &; Grabau . . . . . . . . . . . . . . . . . . . .  4l8,969 

Stair rod securer. Walker "" COlllnl . . . . . . . . . . . . . . . . .  4l8,\l96 
Stamp., eleotro-meohauloal time. C. A. Randall . . . . 419,088 
StaneL See BR8ket etaneL Blc:rcle stand. Camera 

etand. Di8pla;r staneL 
Steam engine, J. A. Lldbaok . . . . . . . . . . . . . . . . . . . . . . . . .  419,(163 
Steam Ifenerator, L. k C. 8te1nmuller • . . . . . .  418,825, 418,826 

Steerlnll apparatus. steam and hand. W. Miller ••• •  4l8,921 
Stereotype plates. key for seouriU. D. Reid. . . . . . .  418,981> 
Stereotype shavlnlf machine. G. B. Lioyd . . . . . . . . . 4l8,799 
Stopper. See Bottle stopper. 
Store service apparatus. A. B. Park . . . . . . . . . . . . . . . .  418,92'f 
Stove. G. F. HIggins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.122 
Stove. oooklnll. J. A. Price . . . . . . . . . . . . . . . . . . . . . . . . . .  418,861 
Stove I(rate. J. J. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.012 
Stove grate. W. C. Metso'er . . . . . . . . . . . . . . . . . . .  418,848, 418,849 
Stove. 011. Goldstein k Block . • • • . . . . . . . . . . . . . . • • . • • • 419,1l4O 
Stove oven; Hoopnell. Jr •• "" Hinkley . . . . . . . . . . . . . 4l8,721 
Stove oveil. cooklnlf. J. A. Price . . . . . . . . . . . . . . . . . . .  418,81' 
Stovepipe thimble and ventllatcr. combined. E. J. 

Colby . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . .  . . .  . . .  . . .  . . . .  . . .  418,788 
SWlnglnlf chair. Jones k Both .. ell . . . . . . . . . . . . . . . . . . 419.152 
SWItch. Bee ElectriC sWItch. RallwllY s .. ltch. 
Tablet for rapid .. rltlnll. U. Smith . . . . . . . . . . . . . . . . . .  418,991 
T&ok feeding tube, H. ·W; Dean . . . . . . . . . . . . .. 418.11!5, 418,896 
Tacklng macblne. H. W. Dean . . . . . . . . . . . . . . . . . . . . . . 4\8,611'1 
Tank. Bee Vln8jf&r tank. 
Tank heater. K. McLennan . . . . . . . . . . . . . . . . . . . . . . . . . 418,744 
Telegraph alarm bo". district, C. G. Arm.trong . . .  4l8,TIS 
Thistle puller. M. Drel<ier. . . . . . . . . . . . . . . . . . . . .  . . . .. . .  418,913 
Thill ooupllnll. M. G. Ha .. ke . . . . . . . . . . . . . . . . . . . . . . . . .  419.016 
Thrashlnll machine. Starkey "" Veroler . . . . . . . . . . . . 418.788 
Thrashlnlf machine shoe. H. Bryan . . . . .  . . .  . . . . . . . . .  418,862 
Thrashlnll machines. tan and canopy attachment 

for. Parker "" McCay . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 419.W 
Tide po .. er. D. 8. Early . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 418,705 
Tie. See Bundle tie. RaIlway tie. 
Tilting .chalr. T. J. Collins . . . . . . . . . . . . . . . . . . . . . . . . .. . .  41S.887 
Tire tor vehicle .. heel •• H. M. Du Bole . . . .. ; . . . . . . .  · 419,005 
Tire for vebleles, rubber, F. 11. LJon . • . . . • • • • . • • • • • .  418,982 
Tobacoo Jl\pe. Q. C; 1Iastman . . . .. . ·; . . . . .  : . . . . . . .  ; . . .  418,\1'14 
Toe 1ftIaht. & L. QnI8Ir. ; . . . . . . . . .  . .  . . . . . . . . . . . . . . .  , 4l8,9I6 

Tool. combination, W. J. MoFeel)-• • • • • • • • • • • • • • • • • •  &18,7C 
Toy bo .. llnlf alley. J. Meindl • • • • • • • . • • • • • • • • • • • • • • • •  &18,'31 
Toy bulldlDlf block. J. W • .&!old • • • • • • • • . • • • • • • • • • • • •  4lB,OIl8 

Toy hoop., Bran_ k Martineau • • • • . • • • • • • • • • • • • •  QIl,885 
Track If&Ulfe. J. J. Grllllth . • • . . . . . • . . • . • . . • • • • . • • • •• • •  418,'12 
Transportation. system ot. B. S. Henning . . . . . • • • • •  118.'18 
Trap. See Bird trap. Fly trap. Ja .. trap. Se .. er • 

trap. 
Trestle. extenSible. G. k R. J. BOjfUBoh • . • • • • . • • • •  &18,938 
Truck. Bakenhus k Mueseler. • •  • .  . . • . . . • • • •  • • • • • • • •  4111.838 

Truck. car. P. J. Boris • • • • . . • . . . • . • • • . . . . . . . • • • • • • • • •  419.lBII 
Tube. See Tack feedlnll' tube. 
Tubular aud other bodies. securlulf trlmmlnllB 

upou. P. Gendrou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  119,009 
Tug. shaft. H. F. Bock . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 418,6'79 

T:rpe settlull machine. J. Gustafsou . . . . . . . . . . . . . . . .  419.119 
Typewrltlnll machines. type alllluer for. A. W. 

Hailenborll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P . . . .  418,791 
Umbrella, C. H. Kuubel . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  &18,84b 
Umbrella SIlPPOrt, L. E. BobelDerlth . . . . . . . . . . . . .. . .  419.131 
Valve. L. Roovers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.076 
Valve lIear. engine. R. F. McFeely . . . . . . . . . . . . . . . . .  418,741 
Vehicle brake. L. M. Carpeuter . . . . . . . . . . . . . . . . .. . . . . 419.110 
Vehicle. electrically propelled. R. 'M' Huuter .. . . . .  418,893 
Vehicle rnonlng Ifear. C. W. Saladee . . . . . . . . . . . . . . . .  418,753 
Vehicle. sprllllr. A. Schubert . . . . . . . . . . . . . . . . .  QIl.\I3l. 418.002 
Vehicle sprlnll. H. C. S .. au . . . . . . . . . . . . . . . . . . . . . . . . . . 419.770 
Vehicle .. heel. H. E. West . . . . . . . . . . . . . . . . . . . . . . . . . .  &18,904 
Vehicles by electricity. apparatus for propelllulf. 

F. Wynne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.0lN 
Vehicles, means for the electrical propulsion of. 

D. E. Jobuson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,843 
Velocipede. A. M. Stoner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418,963 
Ventilator. See Boot or shoe ventilator. 
Vinegar taok. J. Doran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418,784 
VIse. bench. H. Liefer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,847 
Vise. mllllnll' macblne. F. H. Richards . . . . . . . . . . . . . . 419,072 
WBIIOO. J. C. Huhn et aI . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &18,796 
Wagon body. C. T. IIIvsns . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,146 
W&IIon brake. M. L. Haskins . . . . . . . . . . . . . . . . . . . . . . . . 419.0&5 
W&IIon bmge. W. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.081 
Wagon dump. J. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,763 
W&IIon jack. J. Burne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.031 
W&IIon runnioll gear. P. Gendron . . . . . . .  . . . . . . . . .  419.010 
Washlog macblne. J. W. Bader . . . . . . . . . . . . . . . . . . . . .  418.668 
Washing machine. B. C. Phillips . . . . . . . . . . . . . . . . . . . .  419.063 
Water elevator. G. M. Atherton . . . . . . . . . . . . . . . . . . . .  418,86l 

Water on land. means for contrOlling the shifting 
action of moving. G. H. Hensha .. . . . . . . . . . . . . . .  419.121 

Wave motor. R. B. Davy . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  418.\H.� 
W..,. pad, A. R. Sherwood . . . . . . . . . . . . . . . . . . . . . . . .... .  419,(l'/9 
Way bills. etc •• cover for. G. H. Ollden . . . . . . . .... . . .  4l8,8lb 

Weaner. calf. S. E. Sba .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,(178 
Weatherboards. adjustable gaUlle for supporting. 

H. Sclllll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.'54 
Weldlnll by electricity. C. I •• Collin . . . . . . . . . . . . ... . . .  419.032 
Well borlnll apparatus. 111. F. Littlel_e . . . . . . . ... . . 4l8,81S 

Wheel. See Car .. heel. Vehicle .. heel. 
Wbeel. G. H. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,6'13 
WhiP. G. Plmle. . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  419,1110 
Whip sookeL and rein holder. combined, F. Tomp-

kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,017 
Windmill. W. J. Hogue . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . .  419,123 
Windmill. F. T. Zimmerman . . . . . . . . . . . . . . . . . . . . . . . . 418,859 

Windmill. S. D. Stra ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.024 
Windmill governor. A. J. Salisbury . . . . . . . . . . . . . . . . .  41S.877 
Wlndo .. oleanlng Implement. G. Pilson . • • • • • • • • • • •  419.1159 
Wlndo" lfrate. A. S: Jordan . . . . . . . . . . . . . . . . . . . . . . . . .  419.048 
Wire stretcher. O. D. Hearn . . . . . . . . . . . . . . . . . . . .. . . .  418,794 
Wood .. orklnlf machines, clamping mechanism 

for. J .  Balsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,880 
Work bol<o H. W. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,683 
Work holder. F. H. RIchards . • • • • • . • • • • • • • • . 419,073, 419.074 
Yeaet cakes, machine for maklna. O. S. Ho:trman .. 418.841 
Yoke. poke. A. Holdlnlf . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4111.1B8 

DESIGNS. 
Billiard table. H. Bonulngllausen • • • • • . • • • • • • . • . • • • • •  19,500 
Burial casket. W. J. Noble . ... . . . . . . : . . . . . . . . . . . . . . . . . .  19,56'I 
Carrl&lles. fabriC for chlldren·s. J. R. Martineau . . .  19,566 
Check rein hook. P. Gsch .. end . . . . . . . . . . . . . . . . . . . . . . .  19,&68 
Handle for sleillha. doors. etc., G. 8. Cald .. e1I • • • • • •  19,561 
Hoe . ..  eeding. J. W. DOUlflas . . . . . . . . . . . . . . . . . . . . . . . . .  19,56ll 
Latch case. G. S. Barkentln . . . . . . . . . . . . . . . . . . . . . . . . . 19,553 
Match bo". H. P. Falrcblld . . . . . . . . . . . . . . . . . . . . . . .. . .  111,588 
Money bo". Newman k Bennett . . . . . . . . . . . . . . . . .. . . .  19.1189 
Printed fabric, S. W. Johnson . . . . . . . . . . . . . . . . . . . . . . . . 19,564 

Residence. 8l<terlor of a. W. K. Benedlct • •  19,554 to 19.51i8 
Residence. el<terlor of a, A. Lacroll<. Jr . . . . . . . . . . . . .  19,665 
Bash cord !fUlde ta.ce plate. S. Palmer. . . . . . . . . .  . . ... . 19,M'O 
Sho .. case. F. H. Starllnlf . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,571 

TRADE MARKS. 
Beklna powder. J. H. Brookmlre "" Co . . . . . . . . . . . . . .  17,862 
Baking powder. Tone Bros . . . . . . . . . . . . . . . . . . . . . . . . . .  17.88'1 
Brushes. tooth. Ne .. man k Klnkele . . . . . . . . . . . . .. . . . .  17,381 
Buttons of jet and metal. L. Pranlfe . . . . . . . . . . . . . . . . 17,383 
Chocolates. desiccated cocoanut, ·jellles. and oan-

die .. C. R. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,379 
Colfee and tea of all kinds. J. H. Brookmlre k Co . .  17,363 
Crackers and biscuits. Lone Star Cracker and 

Manufacturlnlr Company . . . . . . . . . . . . . . . . . . . . . . .. . . 17.a77 
Face po .. der. A. L. V. Wood . . . . . . . . . . . . . . . . . . . . . . . . . .  17,889 
Fumllf&tlnlr compound or pastilles. A. J. Ostbelmer 17.882 
Gum, olle .. lng. Malena Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.8'l8 
Gum. che .. lnll. W. W. MorriB . . . . . . . . . . . . . . . . . . . . . . . .  17.980 
Hosiery. H. B. Clailln k CO . . . . . . . . . . . . . . . . . . . . . 17.d64. 17.!!65 
Lard, C. F. Ferrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.:l68 
Locks. Beasley Supply Company . . . . . . . . . . . . . . . . . . . . . 17.300 
Medical compound for the cure of cholera, IUIthma. 

bronchitis. consnmptlon. dyspepsia, rheuma
tism. paralysis. diarrhea, and diseases of the 
blood. C. R. Klnll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.d'14 

Medical preparatiOns for veterinary purposes. E. 
H. Kohne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.375 

Ointment. pile, Gassner "" Gust . . . . . . . . . . . . . . . . . . . . . .  17.371 
Paints. prepared, Western Paint Co . . . . . . . . . . . . . . . . .  17.� 
Perfumery. J. J. Healy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.812 
Preserved foods. Inclndlnll desserts. fruits. and 

jellies for soup •• R. F. S. Heath . . . . . . . . . . . . . . . . .  IU1a 
Salve. N. o. La .. son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.:1'76 
Seeds. timothy. Conklin "" Mersereau . . . . . . . . .  17.366, 17.88'1 
Silk plushe. and .lIk _Is. Brillir. Neumann "" Co . .  17.361 
Tea, Sherman Bros. "" Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,384 
Tobacco pipes and cigars IWd cllfarette tubes and 

holders. A. Frankan k Co . . . . . . . . . . . . . . . . . . . . . . . . 17.:t6\I 
Whisky. J. Tharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.886 
WIre. barbed. Freeman Wire and Iron Company . . . .  17.8i0 
Wire picture and sash cord and bonnet and flo .. er 

.. Ire. Tate k Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.886 

A. Printed COPF ot the spemllcatlon .. nd dra .. ing of 
any patent in the foregolnll lift WIll be furnished from 
this ofllce for 25 cents. In orderlnll please state the name 
and number ot the petent desired. and remit to Munn "" 
Co� 361 Broadway. Ne .. York. 

Canadian Patent. may now be obtained by the 
Inventors for any of the invention. named In the fore
golDlf list. provided the,. are simple. at a cost of "" 
each. If complicated, the cost .. m be a IItUe more. For 
tun InlItrnctlOlUl IddreM lIunD "" co.. 3!Il Broad .. .,., 
Mew York. other foreiIID patenta may also be obtained, 

[JANUARY 25, I S')O. 

In.lde p ...... each InurElon • •  - "Ii oea,. a "ae, 
Back Paae. encb In.erUon - - - 81.00 IL Une. 

The above are cllarl(es per &IIate IIne-about eight 
.. ords per line. Thi. notice sho ... the WIdth of the line. 
and I. set in &IIate type. Enll1'avtngs may head adver
tisements at the same rate per agate linet by measure
ment. as the letter pre88. Advertisements must be 
received at publication olllce as early as Thursday mom
\D1f to appear In n8l<t I •• ue. 

S P E C I A L  N O T I C E ! 
We have ju.t I.sued a Catalogue Rnd Price List 

of Mining, Tunneling. and Ouarr:r\ng Machinery. 
Tbl. catalogue .. m be mailOa frie to contractors. 
engI.,."... •• and to a'lll/l om engaged or mtef'e8ted Wi ""''' """",,,ation or C07npresseti afA'. To all other 
persons It WIll be sent OD receipt of 00 cents In 
postage stam p8. 

INGERSOLL·SERGEANT RoCK DRILL Co •• 10 Park Place. Ne .. York. 

CA B I N E T WOO DS 
and V E N E E R S, 

F R E T  SAW or B R AC K E T  WOODS 
:E":EI.a.1V3D:E» B.:BI.A.:E»Y :rOB. V.3D 

Send stamp for catalo!fUe. 

HENRY '1'. BARTLETT, 200 �''W'O\k'!EETI 

"'�r�a�s�1�.!J.��r!�p��� 
Size for .mull ne .. spapers. au. Rota1'1 
jobber. 9l<L'I, $100. DO al\ your own print
Inlf and advertlslnll. Full printed rules 
for type-settlng. etc. Send 2 stamps for 

facltory. KEt'�1lu'!..?,f �f:.�se�!�\'3e�'1f;,:��·' to 

• 
STEEL TYPE fur TYPEWRITERS, 

� Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 

New York Stencil Work •• Mfn. 
100 Nassau Street, Ne .. York. 

ICE·HOUSE AND COLD ROOM. -BY R. 
G. Hatfield. With directions fnr constrnctlon. Fonr 
engravings. Contalned In SClENTIPlC AXERICAN Sup.. PLEMBNT. 1i9. PrIce 10 cents. To be had at thl8 olllce 
lind ot all newedealera. 

T O O L A G E N T S WA N T E O 
l ll l'\ fe l'V S H O P I I]  t h e  U n i t e d  S t a t f' S  - Sc 10 1 0 ( j o r  « ' · L. l o g u e  5 t d t l o n e r y  6 (  THE F INEST  O F  MEGHA�ICAL TOOLS A SPEC IALTY C E J A M E S .  9 8  L A k E  S T. C H I C A C O  

R
R E 88 E 8 ISO TO ISOO TON., 

• br H a n d  or Power. 
For almost every pu ........ ..... u ..... p_re. BOOMER .. BOSC H E R T  P R E S S  CO. s.4/IW. . 165 W .. , Water 8_to 

�. I!yrae_. N. r .• U. II, A. 

© 1890 SCIENTIFIC AMERICAN, INC.



A Great Repository 0/ Practical ana 
Scientific In/ormation. 

One of the PuUest, Jilreshest, and Most ValuabU Handbooks 
of the AI1". IndispensabU to Everu Practical Man. 

1VO� R.E.4.:J:)Y'. 
P rice $2.00. 

Free of Postage to any Address in the World. 
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German of Drs. Winckler, Elsner, Helntze. Mierzinskl, 
Jacobsen, Koller. and Heinzerling, with additions by 
William T. Brannt, Graduate of the Royal ARricultural 
COIl

if.e of Eldena, Prussia, and William H. "Wahl. Ph. 
:?.;I�hr!?·)a�X��
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��������li�,:'::,m;I�!:rl���I;,��':t�t�riI��m t�:::: ed, containing an immense amount and a great variety 
of matter. Price '2.00, free of postage to a1lilJ address in the world. IY" A circular of 32 pages, showing the full TabU of Olm
t""to of tMs important FJOQk. sent I>u mail free oj postage to 
anll one in anll part of the World who will :/'tWnMlh his ad<ir<8s. 

H E N RY C A R E Y  BAI R D  ct. co. 
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Jeitutifi e �tut�i'IU. 
WEITMYER PATENT FURNACE. BOILERS OF EVERY DESCRIPTION. 

I DE AUTOMATIC E NC I N E8. Traetion and Portable Engines. 
T::EJA:M: R..OAD R.OLL::EJEl.&. 

ManufaGtured by FOUNDRY & M ACH I N E  DEPT. , Harrisburg, Pa. , U. S. A .  

CUTLE R D E S K  B E S T  I N  T H E W O R L D .  
A . C U T L E R  &. S O N ,  

• B U F F A L O . N . Y , U S A 

IS  YOU R  LIFE SAFE AT HOME ? 1.'he UQueen SEATTLE ��{��w2� Now is the season 
of the year when 
your house is shllt up 
and you are Hable to 
breathe impure air 
from a lack of suf
tt c i e 11 t ventilation. 
This breeds disease, 
and is a b s o  1 u t e ]  y 
dangerous to those 
who do not get plen
ty of 'out-door air. 

E v e )' },  Family 
s b o  ul d h a v e  the 
Shel'lllan ' Kina'  
Vapol'izer. 'I' h i s  
simple and Inexpen
si v e  device purifies 
the air in every pJace 
indoors. 

It  Never Fails. Especia l ly needed in 
SchOOls and Church
es, Send for partic
ulars. 

1----------------..I �a��i'i,lIt�� 
�'or Illustrated Descriptive Matter write to the Lead· inIl Realr---::;= ______________ -I 

�i{cf�� �I/. f'" /1J fA"" Brokers (7l(J &/J l.OTlDlIt7'" Seattle. 

Penberthy Automatic rnjector. 
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Restart them�elves and require no watch
ing. Wil l l ift tllrougll hot pipes, work 
from 25 to 150 lbs. pressure. Parts remov

_:r _,,,,- able without disconnecting, ah�o in
terchanlleable. Send for pamphlet. 
Penberthy Injector Co., Detroit, Mich. 

Donegan & Swifts, 174 �"ulton St... 
New York. 

Park & _Lacy, San Francisco. L. M. Rumsey M fll. Co., St. Louis. INDUSTRIAL PUBLISHERS,BoOKSELLERS &; IMPORTERS 
StO Walnut St., l'hilade(phla, Pa., U .S. A. 

RCHITHCTURAL 00K8. 
SHERMAN "KING" VAPOR IZER CO" Chicopee t al is ,  Mass, 

A NV�:A��ET :A���sU E A B T Y PEW R I T E R S Contained in SCIENTIFIC AMERICAN SUPi'LElIIENT, sent 

Useful, Beaut'lful ,  and Cheap. 
tree °k1J'Nf: � 'U{,�d�'ii�s'llroad",ay. New York. 

Send for New lIlustrated Catalogue describing all Ma.
chines. Largest stock in America. 

To any person about to erect a dwelling house or sta.
ble, either in the country or city, or any builder wishing 
to examine the latest and best plaas for a churcb, school 
bouse, cluh house, or any other pullilc building of higb 
Or low cost, should procure a complete set of tile ARCHI
TECTS' AND BUILDERS' EDITION of tbp. SC ' ENTIFIC 

AlIEHICAN. 
Tbe Information these volumes contain renders the 

work almost Indispenoable to tbe arcilitect and builder, 
and to persons about to build fur themselves they will 
tlnd tile work suggestive and most useful. They contain 
colored plates of the elevation. plan, and detail draw
Ings of almost every class of building, with specifica
tion aad approximate cost. 

Elltbt bound volumes are now ready and may be ob
tained, by mall, direct from the publishers or from any 
newsdealer. Price, '2.00 a volume. Stitched In paper 
covers. Suhscriptlon price. per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

HOME-MADE INC UBATOR. -PRACTI-
cal directions for the manufact.ure of an eflective incu
bator that Ilas been careful ly  tested and found to per· 
form all that may be reasonably expected ; with direc
tions for operating. Witll 4 figures. ContaIned in SCI
ENTII'IC AM�RICAN SUPPLEMENT, NO. 630. Price 10 
centS. To be had at this omce and from all newsdealers. 

New or Second - hand Typewrtters of all makes. 
Machines Rented in any part of the country. Supplies in 

abundance. Prices the lowest. 
NATIONAL 'l' YPEWIUTElt EXCHANGE, 

161 La Salle Street, Chicaao, 111. 

eel': Eli'n... 't; 
forB.ODK.5\ N€w�PAPeR.!i and ��J\CU.L+\R$ 

N O W  R E A D Y .  

Experimental 

By GEO, M, HOPKINS, 
• 

740 Pages. 680 I l l u strations. 

P R I C E ,  by mail ,  postpaid, • • • • $4.00 

SEND for FREE ILLUSTRATED CI RCU LAR and 
Table of Contents. 

M U N N  & CO"  Pub l i shers, 
�tfitt ot �ht "dtntint �mtrita't 

361 Broadway.  N ew York. 
WATCHMAN'S Imp)'oved TIME DETECTOR 

witll Safety LocI< 
.... �;f:2���7�t 

Beware of infringe 
ments, This In

is sup-
12 keys 

In· 
aU 

PILE ))�IVING re:-nt-!�!r..: 
logue. Vulcan Iron Works. SO N. Clinton St" Cilicago. 

VI 0 R K I t l  G �� 0 D E L  S J� L I G H T  1V1 j.\. C H I N E R Y .  I NV E N T I O N S  D EVE L O P ED .  S e mi  [0 1' M ode l  C i l'cu l a r. J o n e s  S " n '� E e lL  L i d l .  O .  

FORE IGN PATENTS 
THEIR COST REDUCED.  

Tbe expenses attending the procnrlng of patents In 
most foreign countries having been considerably re
duced the ob.tacle of cost Is no longer In the way of a 
BrI{e proportion of our Inventors patentmg their inven_ 
tions abroad. 

(! A N A ., A .-The cost ot a patent In Canada Is even 
less than the cost of a United States patent, and the 
formermcludes the ProVInces of Ontarlv, Quehec, New 
Brunswick, Nova Scotia, British Columbia, and Mani
toba. 

Tile number of our patentees who avail themselves of 
the cheap and easy method now o!i'ered for obtaining 
patents In Canada Is very large, and Is steadily Increas
Ina· 

E N  la • .  \ ND.-Tile new Engllsh law, whicb went into 
torce on Jan, 1st. 1885, enab : es parties to secure patents 
In Great Britain on very moderate terms. ABrltisb pa
tent Includes England, Scotland, Wales, lr�land and tile 
Channel Islands. Great Britain Is the acknowledged 
ftnanclal aud commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
Ir.. Enlllano as bls United States patent produces for 
Illm at home. and the ,mall cost now renders It possible 
for almost every patentee In this country to secure a pa
tcnt In llreat Britaiu. where his rights are 8.S weH pro
jected as In the United States. 

OTHER COUN'I' IUES.-Patents are also obtained 
on very reasonable terms In France. Belgium, Germany, 
Au.tria, Russia. Italy, Spain (the latter includes Cuba 
Bno all the otber Spanish Colonies), BraZil, Brltisb India 
Australia. and the otner British Colonies. 

An experience 01 over FORTY years has enabled the 
publishers of THE SCIENTIFIC AM EltIOAN to establish 

competent and trustworthy llI<e!1cles In all the principal 
foreign conntries. and It has always been their aim to 
have the business of the .r cilents promptly and proper
ly done and their interests faithfully guarded. 

A pampblet containing a synopsis of tile patent laws 
t ail countries, Including the cost for each, and othe 

infonnation useful to persons contemplatmg the pro� 
cnrinll of patent.s abroad, may be had on application to 
th is office. 

M I l  1'0 N '" I ' ll  .. Editors and Proprietors of THE SCI
""TIFIC AME ltICA N ,  cordial ly Invite all person. desirinll 
any information re,atlve to patents, or the reid_try of 
trade-marks, In tills country or abroad. to call at their 
oftlces� 361 Broadway.. Examination of inventions, con
sultation, and adViCe free. Inquiries by mail prompti:r 
answered. 

Address. MUNN '" CO" 
Publishers and Patent SOlicitors, 

3tH Broadway, New York. 
BB..A.NCB OFFICES : No. 62'� ana 624 �' Street, Pacific 

Bnlldlng, near 7tll Street. Washington, D. C. 

. 
. Absolutely prevents spitntering and wear· . iog of Hoors caused by use of Iron wheels. 
eC LAR K'S NOISELESS R U BBER WHEElS. 

Adapted for 'I'rucks, BOXe"
j 
Ba.kets

h
Tables 

and work of every kind in Mi Is, Ware oUBee, 
etc. Aloo furniture casters. Catalogue free. Oeo. P. (lIar", Bos L WlaUo .. Loe ..... V-.. 

OIL WELL SUPPLY CO. Ltd. 
9 1 '" 92 WATER STREET, 

Pl tt8bu rah, l'a .. 
Manufacturers of every tiling needed for 
.A.:Et..'Z':E8Z.A l.'III" �:liJx.x._ 

for either Gas. Oil, Water. or Mineral Tests. Boilers. Engines, Pipe, 
Cordage, lJrillin� Tools, etc. 
Illustrated catalogue, price 

lists an� �:g���:. sheets DIQ:I!Sr 

ARTESIAN 
Well., Oil and Gas Wells, drilled 
����� �::rS:=u�:: 
:'�"J'c':,���Jm��� 
able Hone Power and Mounted 
Steam DrIlJtng Macblne. for 100 to 
l!OO ft. Send 6 cents for Illustrated 
catalogue . •  -iel·ce A I'lealan 
aa&�::'�e�fJ�e�'W:�>Y�r't' 

� Special Screws, Pipe Cutters, Solld-r--.Steel Thumb Tacks,Patented Article. I 
and General Hardware manufactured by El1 is 

Manufacturing Co .. 356 Congress Ave., New Haven, Ct. 

I C E - H O U S E  AND REFRIGERATOR. 
DIrections and Dimensions for construction, with one 
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out the year at a temperature of from 31,' to 36'. Con· 
talned In S(,IENTIFIC AMERICAN SUPPLEHENT No. 1 16. 
PrIce 10 cents. To be had at thlll omce and of all news
hlers. 

pERFE'iI;WSPA!!� I L E 
The Koch Patent File. for preservln" newspapers, Mag_ 
azines. and pamphlets, has been recpntly improved and 
price reduced. Subscribers to the SCIENTIFIC AMfl:HI_ 
('!AN and SC IENTIJfIC AMERICAN SUPPLEMr.NT can be 
s�plled for the low price of ,1.50 by mall, or '1.2,'; at the 
!'! s8M{T\�%

paCER���' �':,",gI:.
lde

��c�:.���
t
�':,� every one wbo wishes to preserve tbe paper. Address 

MUNN '" CO . . Publishers SOiENT1FIC AMERICAN. 

P U L L E Y S  H A N C E R S  FRICTION CLUTCH E8� 

MO D E L S A N D L I G H T 
M ETAL WORK. 

T. F. W E LC H  OIrctaar Jilree. 
8 Medford Street, ' BOSTO N. 

THE PULSOM1!:TER.-BY PROF. D E  
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IIllure, Uontatned In SClENT ' FIC A M"RICA" SUPPI.E· 
MENT, No. 704. Price 10 cents. To be had at this omce 
and trom all newsdealers. 

PAT. FOOT POWEIt MAClIIN EItY. 
I feel so Iligilly pleas
ed with your Veloci
pede Foot Power witll 
seat, that I wish to 
add my testimony to 

�E::!ltiiiiiiii,its tmperiority. I did 
II not expect to like it, 

but having used the 
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using foot power, in fact, it may be sai1 to 
without fatigue. snd is 8. steadier motion . I 
I had known of it sooner. Send for catalogue. 

J. BARNES CO., 9'J9 Ruby St., Rockford, Ill. 

� Porforatod Eloctric B oltin[ 
-FOH-

4:i-lH FERRY ST .. NEW YORK. 
---

T
HE PEN NA . DIAMOND D R I LL & MFG.  CO. 
B l ltDS lIOltO, I'A . ,  Builders of High Class 
Steam Engines. Diamond Dri l l ing 8Dd General 
Machinery. �'Iour Mill Rol ls Ground and Grooved. 

Rt;AFNE88 .t. HUD IIOISES CURED by 
_ Peck'. INVISIBLE TUBUL". EAR CUSHIOIIS, Whispers heard Com

ortable. ucc08lltUI wbere all Remedies WAIL, Ill •. bOOk&: prootatne. Address •• HISCOX, 868 Broad_r, Ne" "lort. 

PROGRESS MACH I N E  WORKS, 
.A._ &; F_ EEO'VVN. 

44 Park. P1ace. :N". Y'. 

�·�,\"� I��� �)--�f' P� '�E'I :rS?P� � � I
A� S� R ,� �,Rt<"'/�� S? 

. ,  � ..... L '"  � :. "' C ,  � _ _  � � '\ 1  _ - - E R I E  R \J 8 B E R  CO E R I E  p A  U �) A 

A. 8 B EST 0 S :r!�:in�:.I�n�a·t�rn��l"c! M The CHALMERS-SPENCE CO., Mf .... 4 1 9.42:i 8th Street, East River, N. Y. 
H ERTZ'S EXPERIMENTS, - A PAPER 

�1?fd�:A�:-rw�\�1"��� ,�R�e�
e
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b
,:,

t
�� r:fo";;:,,::r�� �� to the Intervention of the external medium In electrical phenomena. With 2 tlgures. Contuined In SCIBNTIFIC AHERIOAN SUPPLEMENT, No. 7 1 S. I'rice IO cent •. To be had at this omce and from all newsdealers. 

T� Scientific A merican 
PUBLICATIONS FOR 1 890. 

--0-
The prices of the di!i'erent PUblications In the United 

States, Canada, nnd Mexico are as follows : 
RATES BY MAIL. 

The SClentiftc American (weekly), one year $3.00 
The Sci entitle American Supplement (weekly), one 

year. 5.00 
The Scientific American, Spanish Edition (monthly) 

one year. 3.00 
The Scientitlc American, A rchitects and Builders 

Edition (montbly). one vear. . 2.50 
COMBINED RATES. 

The SCientllic American and Supplement, • '7.00 
Tile ScienUtlc American and Architects and Build-

ers Kdition. . b..OO 
The Scientific A merican, Supplement. and Archi-

tects and Huilders Edition. . U.OO 
ProportimlaU Rates for Si;e MontllS. 

This Includes postlll<e, "hich ... e pay. Remit by postal 
or uprel!ll money order, or draft to order of 

MURK � �Q'I �'1 U ...... _J. Ne,., V.rk. 

© 1890 SCIENTIFIC AMERICAN, INC.



Inside Pa .. e. eacJa Insertion _ _ _  , � centa a It"e. 
lIack Pair", encb In.erdon - - - 81 .00 a Itne. 

The above are cnargas per �ate Ime-about ebrht 
words per line. This noUce shows the width of the Une, 
and i8 set in agate type. En�r8vinll8 may head adver
tisements at the same rate per &jlste Hne. by measure
ment, 88 th6 letter press. Advertisements must be 
received a.t publication omce R8 early 88 Thursday morn
Iniot' to appea.r In next issue. 

is Better than Walking. 

Victor Bicycles 
Are Better tban Any Other •• 

Catalogue Free. 

Overman Wheel Co., �lakers, 
BOSTON. MASS. 

TH.E COPYING PAD.-HOW TO MAKE 
and bow to use ; with an engraviOIl. Practical directions 
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A�'i.?gA�o�����E�:N!i,t��: 
43"'. Price 10 cents. For sale at tbis oftlce and by all 
newsdealers In all partl of the CQUlltry. 

NEW KODAKS 
" You press the button, 

we do the rest." 

ALL LOAD Ell WITH 
TI'ansparent 

Films. 
�'or sale by all Photo.· Stock Dealers. 

TH E EASTMAN COMPANY, 
:Sl wi for CataloClI.U. ROCHESTER, N. Y. 

ON GAS ENGINES. - A VALUABLE 
paper by E. Delamare-Debouttevllie. tonoolnll npon the 
blstory of I18S motors In general. and describing In de
tail the .. Simplex " erurlne Invented by the autlior and 
Mr. Malandln. With 23 :f1l!ll!:9s. Contained In SOIENTIJ'IO 
AM �mCAN �tlPPLEM:&NT. Nos. , t ll and '16. PrIce 10 
cents each. To be had at this oftlce and from all news
dealers. 

CK " ORE BREAKER c.paeity u p  to 1 50  y ards  per hour. 
Has produced more bllll8llt. road 

metal, and broken more ore than 
all other Breakers combined. 

Send for Catalogues. 
CATES I RO N  W O R KS 

30 C So. Clinton St. , CHICAGO. 
THE MODERN ICE YACHT. - BY 

?.sY·P:.ltg.
l
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structlon of the fastest and be8t kinds of Ice Yachts of 
the latest, most approved forms. Illustrated wlth en
gravings drawn to scale. showing the forIil. poeltlon, 
Rnd alTSDjfement of all the parta. Contained In ScIEN
T ' P ' ('  AMER1CAN SUPPLEMENT. No. 6�4. PrIce 10 
ceuts. To be ' had at this oftlce and of all neWSdealers. : 

The GHAN8LER 

j'titufifi t ,.mtritau .. 
E: _  'lV_ J o :a: N"" S �  

Asbestos Sectional P i pe Cove ri ng 

A Non · Conducti ng Covering for Steam and Hot Water Pipes, etc. 
READILY ATTACHED OR REMOVED BY ANY ONE. 

A.sbes1ios Bo11er Cover1n..Ks. 
lVe are prepared to take CWitracts j<Y1' app)ving Steam Pipe and Boller Coverings in any part of the United Bta!;> •• 

EE. "gV'. J'oh.:a._ :DiI:a:a.'U.:rac1:'U.r:l.:a.5 Oozn.pa:a.y, 
SOIJE MANUFACTURERS OF 

H. W. Jobna' Asbest08 IUlllboard. !'!b"atblnlrll. Bul ldlnll' .'eltM, Fire-Proof Paints, Liquid 
Painta, A8best08 Koolln ... etc. 

87 Malden Lane, New York_ CHICA.GO. PHlLA.DELPHIA.. LONDON. 

TO BOSINESS · MEN 
The value of\he ScIENTIJ'IC A MERICAN as an adver

tising medlnm cannot be overestimated. Its circulation 
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ries. and Is read in all the pr1ncip81 11brarie� and readinJl 
rooms of the world. A business man wants something 
m'bre th!ln to see bis advertisement in a printed news
paper. He want8 circulation. This he h"" when be 
advertises In the SCIENTIFIC AMEUICA N. And do not 
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8elect1na a Ifst of publications in W U lcn yuu aeClde It i8 
for your interest to advertise. This is frequently do�e, 
for the reason taBt tne uent /let8 a larger e:)mmiS8Ion 
from the papers haviml a 8m�1I circulation tun is allow
ed on the SCIENTII'IC AMERICAN. 

!!'or rates see top of IIrlt column of this pili/e. or ad-
d.- M V N N "" C�6l;��:��r:v. New York. 

R E M I N CTO N 

STANDARD TYPEWRITER. 
Gold Medal-Pnris Exposition. ";S!S9. 

Wyckoff, Seam a n s  &. Bened ict 
32' BROA D W A Y .  N t:W YOIf ti- .  

- B M. D F , N E.  ;:;RAY I R O N  A .... SO ST E E L  �ALLEA LE:, C"�T I N G ,  F P� M  s r [ C : A c  RN S  
�� T l f\o N r-.; _ pp..1 T F  

OMj\S D�VllN 1l( CO " " , " , , · " " 'N ,. ,, _-TH LEH IGH AV E & AMEH IGAN Sf  P H l l A ' ' -

INV KNTORS and others <le81rln" new artlclesmanufac
tnred and introduced. address P. O. Box 86. Cleveland. O. 

2 to 40 H. P. The MOTOR of 19th fENTURY. _POP S A F E T Y  VALVE � #.;��. ��Xs�� l,�: J::�.ce'Jg 'k°orte� WATER RELI EF VALVE 
�g J����sr
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���! IMPROVED STEAM GAGE 

fecUy safe Motor for ali places and STEA ... · ENGINE INDIOATOR purposes. Coot of opOTatwn about """ lU 

_ . 
cent an hour to each indicated Iwr.. Slnlrle H e l l  (:hime W h i .t1e. and all Instruments 

� _ power. For circnlars. etc., addres8 used In connection wltb Steam. Air and Water. 
Ch G E . C Sole Agents Jor Clark's lM!en Pire Hose. 

Ke.n.MY. Ron.bUlly. arter as ngme o. NEW YORK. LONDON. 
Slapll.lly, Safely. P. O. Box 148. Sterllnlr, Ill. CROSBY STEAM GAGE & V liVE CO. ,!.���:
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THE ORIGINAL UNVULCANIZED P!Q!ill!§ 
CALLED THE ST !NDARD-� �t�e�

e
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Accept no packing 8II 'JRNKtNS PACKING nnless stamped 
with our •• Trade Mark." 

101> MUk Str.et. B_ton. JENKINS BROS { 'fl .Jobn Street. N. Y. 
21 Nortb IItb Il't • •  Phil .. . 

• 64 Dearborn 8t., ()h1c ... o. 

...... �. . HARRISON CONVEYOR ! 
H..!:nh,g 6raln, Coal, Sand, Cia" Tan Buk, Cinders, Ores, Seeds, I.e. 
��.I BORDEN, SELLECK & CO. , f �g'\.':,ra, I Chicago, ilL 

VELOCITY OF ICE BOATS. A COLLEC tlO1': of Interestl� lette ... to the editor of the SCIENTIJrI(, 
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faster than the wind which propels .them. Dlustrated 
with 10 explanatory dl�s. Contained In SCIKNTIJ'II 
AMERICAN S(7PPLEMENT; No. �14. PrIce 10 cent.. T(. lie had. at this oftlce and pom all neWlld.eaIen. 

V!ATER f'\010R -=====.�' =���� 
a
SORaANs�g THB AMBnI�AI BBLL TBLBPH�IB ��. 

Antomatlc. Nol8eless. 
Send for Circulars. 

Bros. , Buffalo, N, Y. 

SAWS Wanted 50.000 Sawyers SAWS and  Lumbermen t o  
send us their full addreso for a copy of Em-A erson'. W" Book of I'JA WI!!. We are :first A 
to Introduce NATURAL GAS for heating and 

W
temperlng Sawa with wonderflll ell'ect up-W on Improving their quality and tonghneso, 
enablln..!! us to reduce prices. Addre88 S EIUERSON, SMITH & CO. (Ltd.), S Beaver F1l1l8. Pa. 

PAT E NTS ! 
M ti:SSItS. MUNN '" Cp., In CQnnection with the PUbli

cation of tbp SCIKNTll'IC AMERI.CA ,,- ,  .contln.ue to ex
.. mine improvements, and to act as Solicitors 01 Patents 
for Inventors. 

In tbls line of bl1slness tbey haye bad fortJrJ.QM �r.' 
rIPerifflee. alld now have untqualea jacUitia for . the ' 
preparation 01 Patent· DrawlDg1!l, Specl:flcations, and the 
Pl'\lseoutjon 01 Applications for Patent� In tbe United 
&ates. canada. and �'orelgn Countries . .  M088rs. M nljn '" 
�gt ��::,tt:,%!?��f::J'::.
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95 M I LK ST. ,  BOSTO N ,  MASS . 
This Company owns the Letters Patent 

granted to Alexander Graham Bell. March 
7th, 1876, No. 174,460. and January 30th, 
1877. No. 186;787. 

The transmission of Speech by all known 
forws of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents. and renders each 
individual user of telephones not furnish. 
ed by it or its licensees responsible for such 
unl awful use, and all the consequenceb 
thereof. and liable to suit thE'refor. 

BARREL, KEG, 
Hogshead , 

AND 
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Over 50 varieties manu-
factured by 

E. & B. HOLDS, CJwnrerlnv, H .... IIq. IIId Craoblg. BUFI'AW. N. Y. 

FOR IALE CHEAP.-flO Sets of Castings for 
�nt�'b'l\f8lrWD

E
�P�indsor. N. Y. 
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ICE-BOATS - THEIR. CONSTRUCTION 
and IDRlUlj(ement. With working drawings dotsl". and directions In full . Four engravlngs. showinl< mode 01 oonstrnction. Views of the two fll8test lce-salJU>g boeta 
nsed on the Hudson river In wlnter. By H. A. Horofall, 
M.JlI. Contained In ScIF.NTIP IC AMEI!ICAN SUPPLE
MENT, 1. The same number also contains the rnles and 
regulatIons for tbe formation of Ice-boat clulls. the sa1J,; Ing and management of lce-bo/WI. PrI& 10 cents. 
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Established. 3'7 years, and at present the 
largelt Elevator Works in the world. OTIS 
BROTHERS . & 00. , General Offices, 38 
Park Row, New York City, and branch 
offices ill Dearly every principal oity on 
the globe. Elevators for Pallengen and 
Preight. They are Imooth-r11lllliD" eco
nomical, and above all SAFE. 

COM PTOMETER 
ALL AR I TMETH I OAL 

• • • •  PROBLEM8 
Solved rapidly and accurately 
by u s  i n g the Comptometer. 
S a v e .  40 per cent. of time. 
Entire relief from mental Itrain 
Adapted to all  commercial and 
scientific computation.. Send 
for circular. 
CO., 52-56 I l linoIs St� Chicago. 

EL ECTRO MOTOR. SIMPLE. HOW TO mllke. By G. M. Hopkln •. -Descrlptlon of a small electro motor deviflert and constructed with a view to assisting amateurs to malre a motor wblch ml/lht be IIrlven with advantage by a CUrrpnt derived from a battery. 'and which would hllve sutHcient power to operate II foot lathe or any mach inp requtrtna- not over one man POffel". With 11 IIgnres. Contained In �CIENTIP ' C  AIIEIllCA.N 
��i��� ':a' �':n �� �ew'���le�.
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The lIIost Popalar Seleulille Piper la tbe World. 

Tblll widely ch'cu l ll l ed and splendidly tIIustrated 
paper Is publlslled weekly. Every number contains aIx
teen pages 01 uselul infoImation and a large nnmber of 
original engravlnllB 01 new Inventions and discoveries. 
representing Engineering Work/!. Steam Aiacblnery. 
New [nyenHons. Novelties in Mechanics, Manutncturel. 
Cbemlstry. Electricity, Te egrapby, Photo .. raphy. Arcbl. 
tecture. Agriculture. Horticulture, Natural SI.tori, etc. 
Complete List of Patents each week. . 

T"rm8 of SUbICl·lptlon.-one copy of the · SCIBN
TIF'lc A \l ERIC AN will be sent for """ llear-li2 nniDbera
postage prepaid. to any snbscrlber In tbe United State ... 
Canada or MexiCO, on receipt of three dollnr. 'by tbe 
publlsbers : six; montts, '1.50 ; three months. 'LOO. 

Clnbl.-Speclal rates for several names, and to POlt 
Masters. Write for. particulars. 

Tbe oafeat way to remit Is by Poatal Order. Draft, or 
Expre88 Money Order. Money caretully placed Inslda 
01 envelopes. securely sealed, and correctly addressed. 
seldom goes 8IItray. but Is at the sender's riR. Ad
dress all letters and make all orden, drafts, etc.. pay. 
able to 
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36 1 B roadway, New York. 
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Scientific American Supplement. 
This Is a separate and distinct publication lrom 

TH� SCI E "TIJ'IO AMERICAN. bnt Is nnllorm therewltb l in  Size. every number containln/l sirteen la1't(e pages lull 
01 engra-tlngs. many of wblch are taken. from foreign 
papers, and accompanied with translated descriptions. 
THE ScnNTI J'IC AM ERICAN SUI'PLKMKNT 18 pnbllshed 
weekly. and \Dciude. a very wlde rIIDjfe of contents. It 
presents tbe most recent papers by eminent writers In 
all tbe prlneipal departments of �clence and tbe 
Useful Arts, embracing Biology, GeclOa'Y. MineralOil:Y, 
Natural History, G-eo�raphy, Archlllology. AstronDmy. 
Chemistry, Electricity, LIght. Heat, �' ecbanical Engl. 
neerlng. Steam and Railway Engineering, �l Inipg. 
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TecbnolollrY, Manufacturing. Industries, Sanitary En
glneertng. Agtlculture, Hortlcnlture, DomestIC ECono
my, Biography. Medicine, etc. A V8llt amllnnt of fresb 
and valuable Information obtainable iIi no other pnb. 
IIcatlon. 

The mo.t (m,portant Eng!nurino WOI'kB, Mechonl __ 
and Mannfactures at home and ab<o&d are Illustrated 
and descrtbed In tbe SUPPLEMENT. 

Price {or the SUPPLEMENT for tbe United Statea and 
Canada. $5.00 a year, or one copy of tbe SOIENTD'[C AK
ERICAN and one copy of the SUPPLE_NT, both mailed 
for one year for '7;00. Single copies 10 centa. Address 
and remit by postsl order. expre ... money order, or check. 

ilI U N N "" Co •• 36 1 Breadwa,., N. Y .. 
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Euilding Edition. 
THE SCIENTIFIC A M ERICAN ARCHITIICTS' AND 

BUILDERS' EDITION I
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I88ued montbly. .,.50 a year. 
Single copies, 25 cents. �'orty large qua.rto pllges. equal 
to about two b Ilndred ordinary book Plllles , forming a 
large and splendid Mllllazln" of Arcbltect 'I l''', rleh
ly adorned wlth eU!/<1llt plates in col<Y1" . and with otber 
line engravings ; illustrating the most Interesting ex" 
amples of modern Architectural. Construction an.,i 
allied subJects • 

A special feature IS the presentstlon in each number 
Of a va.riety 01 the latest and. best plans for private resl. 
dence •• City and conntry. \Dcludln
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erate cost 118 well 811 the more expensive. DrawlnlrS In 
perspective and In color are given, togetber wlth fnll 
Plans, SpOO;l!catlons, Sheets of DetatJs. E8tlmates . .. tc. 
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The elegance and cheapness of this lD841nl:flcent work 
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